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Managing asthma in the outpatient clinic – Athletes with exercise-induced
asthma
Asger Sverrild, Celeste Porsbjerg, Lise Stensen, Birgitte Nybo, Vibeke Backer.
Dep. of Respiratory Medicine, University Hospital Bispebjerg, Copenhagen,
Denmark

48. Different ways to phenotype asthma
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Identification of aspirin-induced asthma (AIA) subphenotypes using a
clustering approach
Grazyna Bochenek 1 , Joanna Kuschill-Dziurda 1 , Hanna Plutecka 1 ,
Krystyna Szafraniec 2 , Ewa Nizankowska-Mogilnicka 1 , Andrzej Szczeklik 1 .
1
Department of Internal Medicine, Jagiellonian University Medical College,
Krakow, Poland; 2 Deparment of Epidemiology and Population Studies, Faculty of
Health Sciences, Jagiellonian University Medical College, Krakow, Poland

Background: In athletes with exercise-induced asthma, confirmation of the disease
with an objective test is required as part of the Therapeutic Use Exemption (TUE)
application. An objective diagnosis often requires multiple testing with bronchial
provocations and lung function measurements. Currently no guidelines exist on a
diagnostic strategy in this group of subjects.
Aim: To evaluate the use of diagnostic tests in newly referred athletes with possible
exercise-induced asthma in a specialized outpatient clinic.
Methods: Medical records on all patients with a suspected diagnosis of asthma
referred to the outpatient clinic at Bispebjerg Hospital, Copenhagen, Denmark
in 2010 where reviewed, and data on reversibility to beta2-agonist and airway
hyperresponsiveness (AHR) to inhaled mannitol, methacholine and eucapnic hyperventilation was collected. Subjects with exercise-induced symptoms that reported
to spend at least 10 hours a week on their sports were defined as athletes and were
included in the analysis.
Results: Of 221 subjects referred with possible asthma to the outpatient clinic, 51
(23%) were athletes with possible exercise-induced asthma. A total of 39/51 (72%)
was concluded to have asthma, based on a specialist’s assessment. Among these
subjects the final diagnosis was confirmed by an objective test in 31/39 (80%). The
number of tests required to confirm the presence of disease was one in 9 (29%)
subjects, two in 15 (48%) subjects, three in 6 (19%) and four in 1 (3%) subject.
Conclusion: In more than eight out of ten athletes with exercise induced asthma,
more than one test for AHR or reversibility was necessary as part of the diagnostic
process.

Background: AIA is a distinct asthma phenotype which symptoms are exacerbated
by aspirin and other NSAIDs. It is generally recognized as a severe difficult to treat
asthma accompanied by chronic rhinosinusitis, nasal polyps, blood eosinophilia,
elevated levels of urinary LTE4 (uLTE4). It seems, however, that AIA phenotype
is not homogenous.
Aims: To identify distinct subphenotypes in a cohort of AIA patients by applying
latent class analysis.
Methods: Clinical data from 201 AIA patients (134 women, mean age 49,4 yrs)
were collected using unified questionnaire. Asthma severity and control were
assessed using NAEPP EPR3 guideline. Spirometry, skin tests, blood eosinophilia,
uLTE4 were evaluated.
Results: Four clusters of AIA were identified. Cluster 1: severe uncontrolled atopic
asthma with non-reversible or reversible airway dysfunction, high rates of health
care use (HCU) for asthma. Cluster 2: moderate uncontrolled/partially controlled
non-atopic asthma with non-reversible or reversible airway dysfunction, high rates
of HCU. Cluster 3: mild partially controlled atopic asthma with normal airway
function, lower rates of HCU. Cluster 4: intermittent well controlled atopic/nonatopic asthma with normal airway function, lower rates of HCU. Upper airway
symptoms were very common in all clusters. The groups did not differ with respect
to blood eosinophilia and uLTE4.
Conclusions: From clinical point of view AIA patients are not a homogenous
population. Only part of them have severe uncontrolled asthma. Despite of the
presence of upper airway symptoms, some subjects have mild, better controlled
disease. Atopy but not blood eosinophilia and uLTE4 may discriminate patients
assigned to different clusters.
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A comparison of the frequency of cough with laughter in asthmatic and non
asthmatic patients
Christopher Leahy, Bernard Leahy. Respiratory Medicine, Trafford General
Hospital, Manchester, United Kingdom
Cough is a frequent symptom in asthmatic patients.Cough may be induced by
typical asthma triggers such as allergens, exertion or change in atmospheric temperature. This study investigates the symptom of cough with laughter as an asthmatic
symptom.
Patients attending a general adult respiratory clinic were routinely asked if they
experienced cough with laughter. Seventy four consecutive patients with a single
respiratory diagnosis were included. The patients were divided into two groupspatients with asthma and those with another respiratory diagnosis.
The asthma group had forty three patients with a mean age of 57.7 years, twenty
seven were female and sixteen male.
The non asthma group had thirty one patients with a mean age of 63.9 years, sixteen
were male and fifteen female.In this second group their diagnoses were chronic
obstructive pulmonary disease in eleven, pulmonary fibrosis in eight, sarcoidosis
in five, bronchiectasis in two, hyperventilation in two and one each of carcinoma
of bronchus, tuberculosis and sleep apnoea.
In the asthma group forty two of the forty three patients had the symptom of cough
with laughter.
In the non asthma group one of the thirty one patients had the symptom of cough
with laughter.
The symptom of cough with laughter is highly significantly associated with a
diagnosis of asthma compared to other respiratory diagnoses (p<0.0001) and has
a 97.6% sensitivity and a 96.8% specificity as an asthma symptom in this study.
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Safety of long-acting β-agonist (LABA) withdrawal in patients in two clinical
asthma trials
Ronald A. Simon 1,2 , David S. Pearlman 3 , Yun Chon 4 , Joseph H. Lin 5 ,
Shao-Lee Lin 6 . 1 Division of Allergy, Asthma & Immunology, Scripps Clinic, San
Diego, CA, United States; 2 Dept. of Molecular and Experimental Medicine,
Scripps Research Institute, La Jolla, CA, United States; 3 Research Dept.,
Colorado Allergy & Asthma Centers, P.C., Denver, CO, United States;
4
Biostatistics, Amgen Inc., Thousand Oaks, CA, United States; 5 Clinical
Research, Amgen Inc., Thousand Oaks, CA, United States; 6 Global Development,
Amgen Inc., Thousand Oaks, CA, United States
Background: LABAs are used with inhaled corticosteroids (ICS) for asthma
treatment. Due to safety concerns, the US FDA has recommended stopping LABA
therapy when asthma control is achieved. Little data exists on the effect of LABA
withdrawal in patients on LABA/ICS therapy.
Objective: To evaluate safety of LABA withdrawal up to 6 months in clinical trial
patients on LABA/ICS therapy.
Methods: Patients receiving LABA/ICS therapy at enrollment in Amgen AMG 317
and AMG 853 clinical trials underwent LABA withdrawal at screening. Patients
who received either inefficacious treatment with study drug or placebo were analyzed. Clinical endpoints were change from screening in prebronchodilator forced
expiratory volume in 1 second (FEV1 ), percentage of predicted prebronchodilator
FEV1 , Asthma Control Questionnaire (ACQ) score, daily rescue medication use,
daily symptom eDiary, exacerbation incidence, and adverse events.
Results: A total of 366 patients were previously treated with ICS+LABA (underwent withdrawal), and 177 patients were treated with ICS only. Changes in
prebronchodilator FEV1 , percentage of predicted prebronchodilator FEV1 , ACQ
score, daily rescue medication use, symptoms, and exacerbation incidence were not
significantly different between patients with previous LABA use and those without. Time to exacerbation did not differ between groups (log rank test P=0.4112;
Cox regression analysis P=0.9755, adjusted for screening characteristics). Adverse
events were similar between groups. Similar patterns were observed in placebo
patients.
Conclusions: Asthma symptoms, lung function, and exacerbations were not significantly affected by LABA withdrawal in these clinical trial patients.
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A retrospective analysis of methotrexate therapy as a steroid sparing agent
within a UK severe asthma clinic
Leanne Jo Holmes, Helen C. Francis, Robert M. Niven. Manchester Severe
Asthma Service, University Hospital of South Manchester, Manchester, Greater
Manchester, United Kingdom Manchester Severe Asthma Service, University of
Manchester & Univ. Hosp of South Manchester, United Kingdom Manchester
Severe Asthma Service, University of Manchester & Univ. Hosp of South
Manchester, United Kingdom
Background: Treatment with Methotrexate (MTX) immunosupressive therapy in
severe asthma is used in an effort to reduce corticosteroid dependancy and associated side effects. This study aimed to evaluate the effectiveness of MTX within
this patient population as an efficient aid to reduce corticosteroids.
Methods: A retrospective data collection was performed within the severe asthma
service. Patients whom were established on or had started MTX within the
last twelve months were included. Variables explored included mean daily corticosteroid dose, exacerbation frequency, acute admission episodes and blood
eosinophil count twelve months prior to and twelve months post commencement
of Methotrexate therapy.
Results: n=30, 9 patients stopped MTX due to side effects. Within the ongoing
sample group, corticosteroid dose was significanlty lower post MTX compared to
previous treatment (mean dose 10.4mg daily post MTX compared with 16.8mg pre
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MTX [p< 0.001]). The exacerbation frequency following MTX commencement
was signifcantly lower (2.7) than in the year prior to treatment (6.1) (p<0.002). Reduced hospitalisation following MTX therapy was also demonstrated (0.4 episodes
post treatment compared to 1.5 episodes pre treatment [p< 0.006]). There was a
trend for a reduction in eosinophil level post treatment compared with prior to
treatment, but this did not reach statistical significance.
Conclusion: MTX (where tolerated within this severe asthma population) was
found to significantly reduce the demand for corticosteroids. A reduction in exacerbation rate and hospitalisation are also demonstrated when sufficiently monitored
and supervised within a specialist setting.

between healthy and moderate asthmatic subjects inhaling identical aerosols under
identical ventilatory parameters.
Methods: 6 healthy and 6 asthmatic subjects performed two inhalations each,
which differed by a single controlled parameter: particle, ventilation, or carrier
gas. The same parameters were used for a healthy subject (e.g. H01) and the
corresponding asthmatic patient (e.g. A01).
3D-SPECT was performed to measure aerosol deposition location, and the 3D
Central to Peripheral ratios, C/P, were calculated for right and left lungs.
Results: Almost all (11/12) the asthmatics had higher central deposition than the
corresponding healthy subjects. Data on deposition per airway generation show
that the asthmatics have a peak around the 5th generation, which is less marked
for the healthy subjects (e.g. Figure 1 for H03 and A03). The mean right and left
C/P ratios are 1.56±0.45 and 1.86±0.61 for healthy subjects, vs. 2.89±1.45 and
4.04±2.22 for the asthmatics. These differences between healthy and asthmatic
subjects were statistically significant (p<0.002).
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Small airways involvement is associated with bronchial hyperresponsiveness
in asthma
Eef Telenga 1 , Dirkje Postma 1 , Roland Riemersma 2 , Maarten van den Berge 1 ,
Nick ten Hacken 1 . 1 Dept. of Pulmonary Diseases, University Medical Center,
Groningen, Netherlands; 2 Dept. of General Practice, University Medical Center,
Groningen, Netherlands
Background: Bronchial hyperresponsiveness (BHR) is a hallmark of asthma. Although, the role of small airways involvement in asthma has been well established,
little is known about the association between BHR and small airways obstruction.
We hypothesize that small airways disease contributes to BHR.
Methods: A total of 119 patients with a doctor’s diagnosis of asthma were included. All subjects underwent spirometry and a BHR testing (PD20 histamine).
Small airways involvement was defined as an MEF50 ≤ the lower limit of normal
(LLN). We compared the severity of BHR between asthmatics with and without
small airways involvement.
Results: We found 36 patients with and 83 patients without small airways involvement (MEF50 ≤LLN and MEF50 >LLN respectively). Patients with small airways
involvement showed a more severe BHR than patients without (PD20 histamine 0.2
vs. 1.1 mg). In addition, FEV1 , FEV1 /FVC and reversibility were lower in patients
with small airways involvement. Both a lower MEF50 and FEV1 were independent
predictors of more severe BHR in multivariate linear regression models.
Table 1. Differences between asthmatics with and without small airways involvement (MEF50 =
LLN and MEF50 > LLN respectively

Figure 1. Generational deposition of aerosol estimated from 3D-SPECT images for subjects H03
and A03.

Conclusion: The obstruction of the upper airways in asthma disease may induce
the larger deposition of aerosol in central airways of asthmatics compared to
healthy subjects.
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Local coagulation activation following bronchial instillation of house dust
mite allergen (HDM) and HDM/Lipopolysaccharide (LPS) in mild asthmatics
Marieke Berger 1 , Johannes D. de Boer 2 , Tom van der Poll 2 , Peter J. Sterk 1 ,
Jaring S. van der Zee 1 . 1 Respiratory Diseases, Academic Medical Center,
University of Amsterdam, Netherlands; 2 Center for Experimental and Molecular
Medicine, Academic Medical Center, University of Amsterdam, Netherlands
Rationale: Exposure to house dust, containing HDM and LPS, is associated with
exacerbations of allergic asthma. In patients with asthma, the hemostatic balance
in the lungs is often instable. We hypothesized that adding LPS to bronchial provocation with HDM increases activation of coagulation and complement pathways in
asthmatics while on maintenance treatment with inhalation corticosteroids (ICS).
Aim: To assess the activation of coagulation in bronchoalveolar lavage fluid
(BALF) induced by provocation with HDM +/– LPS.
Methods: We included 32 mild asthmatic patients with HDM allergy. After 2
weeks run-in with fluticasone 100μg bid, subjects underwent bronchoscopy for
segmental instillation of saline in one lung followed by instillation of HDM +/–
LPS in the contralateral lung. Six hours later, BAL was performed. Statistical
comparisons were made by univariate analysis.
Results: Additional instillation of LPS to HDM resulted in a significant increase
in levels of thrombin-antithrombin complexes (TATc) (p=0.015) and complement
4b (p=0.007) in BALF.

Values are median with interquartile range, unless stated otherwise. £ = geometric mean with
range, ‡ = without non-smokers.
Differences tested with: *Student’s t-test, # Mann Whitney U test, § χ2 test.

Conclusion: Small airways involvement is associated with more severe BHR in
asthma. Since FEV1 is used as a read-out in current BHR tests, we hypothesize that
further research with small airways measurements during BHR tests will provide
more insight into the relation between BHR and small airways involvement.
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Comparison of aerosol deposition pattern in healthy vs. asthmatic subjects
Caroline Majoral 1 , Ira Katz 1,2 , John Fleming 3,5 , Joy Conway 4,5 , Lesley Collier 4 ,
Marine Pichelin 1 , Livia Tossici-Bolt 3 , Georges Caillibotte 1 . 1 Medical Gases
Group - Centre de Recherche Claude-Delorme, Air Liquide Santé International,
Jouy-en-Josas, France; 2 Department of Mechanical Engineering, Lafayette
College, Easton, PA, United States; 3 Department of Medical Physics and
Bioengineering, Southampton University Hospitals NHS Trust, Southampton,
United Kingdom; 4 Faculty of Health Sciences, University of Southampton, United
Kingdom; 5 Southampton NIHR Respiratory Biomedical Research Unit,
Southampton University Hospitals NHS Trust, Southampton, United Kingdom
Introduction: A clinical study designed to validate computational models of
aerosol deposition in healthy and asthmatic subjects has been completed.
Objectives: The objective here is to compare the aerosol deposition patterns

Conclusion: Additional instillation of LPS to a provocation with HDM in mild
asthma increases pulmonary activation of coagulation and activation of the comple-
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ment system. This suggests that coagulation contributes to environmentally-induced
airway responses in asthma.
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Association study of ANXA11-R230C with sarcoidosis
Fotini Bardaka 1,2 , Zoe Daniil 1 , Katerina M. Antoniou 3 , Antigoni Mamara 2 ,
Foteini Malli 1 , Konstantinos I. Gourgoulianis 1 , Anastasios E. Germenis 2 ,
Matthaios Speletas 2 . 1 Respiratory Medicine Department, University of Thessaly,
Larissa, Greece; 2 Laboratory of Immunology and Histocompatibility, University
of Thessaly, Larissa, Greece; 3 Respiratory Medicine Department, University of
Crete, Heraklion, Greece

49. Sarcoidosis

Introduction: Recently, a genome wide association study demonstrates that the
polymorphism ANXA11-R230C (rs 1049550) is strongly associated with sarcoidosis, a chronic granulomatous disease (GD) of unknown etiology.
Aim: Considering that also other diseases are accompanied by granulomas formation, as observed in 10% of patients with common variable immunodeficiency
(CVID), the purpose of this study was to confirm the association of ANXA11-R230C
with sarcoidosis and to examine its possible association with GD in CVID.
Methods: DNA was extracted from peripheral blood of 71 patients with sarcoidosis (M/F:24/47, mean age: 52.5 years, range:20-75), 101 normal individuals
(M/F:35/66, mean age: 54.1 years, range:19-76), and 19 CVID patients (M/F:7/12,
mean age: 28.1 years, range: 2-60), two of which had granulomatous disease (one
with familial CVID history including a sister without GD). A PCR-RFLP protocol
was designed to detect ANXA11-R230C and statistical analysis was performed
using the SPSS software (ver.-10.0).
Results: The difference in the allele frequency of ANXA11-R230C between patients with sarcoidosis and healthy individuals was not marginally reached to be
significant (p=0.073). The allele frequency of ANXA11-R230C in CVID patients
was 50.0% and no significant difference between patients with and without GD
was observed. However, in the family with CVID, the member with GD carried
only the R alleles, associated with granulomas formation, while her sister was
heterozygous.
Conclusions: The association of ANXA11-R230C with sarcoidosis was not confirmed, while the emerged contribution of this polymorphism in the granoulomas
formation in CVID needs to be further clarified.
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Methotrexate vs azathioprine in chronic sarcoidosis
Adriane D.M. Vorselaars 1 , Wim A. Wuyts 2 , Veronique M.M. Vorselaars 1 ,
Pieter Zanen 3 , Vera H. Deneer 4 , Michiel Thomeer 5 , Jan C. Grutters 1,2 . 1 Centre
of Interstitial Lung Diseases, Department of Pulmonology, St. Antonius Hospital,
Nieuwegein, Netherlands; 2 Interstitial Lung Diseases Leuven, Department of
Pulmonology, University Hospitals, Leuven, Belgium; 3 Division of Heart and
Lungs, University Medical Centre, Utrecht, Netherlands; 4 Department of Clinical
Pharmacy, St. Antonius Hospital, Nieuwegein, Netherlands; 5 Department of
Respiratory Medicine, Research Cluster Oncology UHasselt, Ziekenhuis Oost
Limburg, Hasselt, Belgium
Background: Although steroids remain the mainstay of therapy in sarcoidosis,
chronic use is associated with toxicity. Evidence is missing on which second line
therapy is most appropriate.
Aim: To compare the effect of methotrexate (MTX) and azathriopine (AZA) in
second line treatment of chronic sarcoidosis patients regarding steroid use, lung
function and side effects.
Methods: This is a retrospective cohort study, reviewing all patients who started
MTX or AZA in two Dutch/Belgian tertiary referral centres. Demographic data,
steroid use, lung function tests and side effects were noted from initiation until
2 years after or discontinuation. Treatment effect was calculated with a linear
mixed model with FEV1, VC, DLCO and prednisone dose changes over time as
endpoints. Differences in side effects were calculated with χ2-tests.
Results: 200 patients were included, 145 received MTX and 55 received AZA.
Prednisone daily dose decreased with 6.32 mg/year (p<0.0001) while on therapy,
with no difference between MTX and AZA. FEV1 showed a mean increase of
52 ml/year (p=0.006) and VC of 95 ml/year (p=0.001), with no difference between drugs for both. DLCO (% predicted) increased with a mean of 1.23%/year
(p=0.018). Mean DLCO was 5.12% lower in the AZA group (p=0.05), but this
difference was constant over time. There were significantly more patients with
infections in the AZA group (26.5 vs 16.0% p=0.01). No significant differences
were found regarding other side effects.
Conclusions: This is the first study comparing the effect of MTX and AZA
in sarcoidosis treatment. Although more infections occurred in the AZA group,
this study shows both drugs were equally effective in terms of lung function
improvement and had a significant steroid sparing effect.
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HLA-DRB1 allele distributions in Danish sarcoidosis patients. Increased
prevalence of HLA-DRB1*15
Nils Milman 1 , Claus Bo Svendsen 1,4 , Thomas van Overeem Hansen 2 ,
Lars Ryder 3 , Klaus Richter Larsen 5 . 1 Department of Rheumatology,
Rigshospitalet, University of Copenhagen, Copenhagen O, DK, Denmark;
2
Center for Genomic Medicine, Rigshospitalet, University of Copenhagen,
Copenhagen O, DK, Denmark; 3 Department of Clinical Immunology/Tissue
Typing Laboratory, Rigshospitalet, University of Copenhagen, Copenhagen O,
DK, Denmark; 4 Department of Microbiological Surveillance and Research,
Statens Serum Institut, Copenhagen S, DK, Denmark; 5 Department of Pulmonary
Medicine, Bispebjerg Hospital, University of Copenhagen, Denmark
Background: The MHC class II region appears to play an important role in the
development and clinical picture of sarcoidosis, probably due to the influence on
the immune response against yet unknown antigen(s). A previous HLA-class II
study in Danes has shown that HLA-DR3 antigen is associated with a favorable
prognosis and HLA-DRw6 with susceptibility to sarcoidosis (Ødum et al, Exp
Clin Immunogenet 1991;8:227-321).
Subjects and methods: HLA-DRB1 allele classification was performed by PCR
in ethnic Danish patients with biopsy-verified sarcoidosis (n=94). Danish blood
donors (n=10146) served as controls.
Results: The prevalence of DRB1*01 was lower and the prevalence of DRB1*15
was higher in sarcoidosis patients compared to controls.
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Concentration of sFas in bronchoalveolar lavage fluid of smoking patients
with sarcoidosis
Tomasz Urbankowski, Aleksandra Safianowska, Rafal Krenke,
Izabela Knyziak-Medrzycka, Joanna Domagala-Kulawik. Department of Internal
Medicine, Pneumonology and Allergology, Medical University of Warsaw, Poland
Sarcoidosis (SA) is a multiorgan granulomatous disease of unknown etiology. SA is
more prevalent among non-smokers. The postulated protective role of smoking on
inflammation in SA remains enigmatic. Fas/FasL system is assumed to participate
in the regulation of immune response and granuloma formation in SA. Soluble Fas
(sFas) is known to inhibit Fas-induced apoptosis. In previous study we reported an
elevated number of Fas positive cells in the bronchoalveolar lavage fluid (BALf)
of smoking sarcoidosis patients.
The aim of this study was to find out whether sFas concentration in BALf differs
between ever smoking (S) and never smoking (NS) patients with sarcoidosis.
We investigated 57 patients with confirmed SA: 36 NS and 21 S. Total and
differential cell count in the BALf samples were performed according to standard
methods. The sFas concentration was measured by ELISA.
There were significant differences in BALf composition between S and NS. The
total cell count and the percentage of macrophages were significantly higher
among S than among NS (11.3 vs. 6.5 x106 , 62 vs. 50%, respectively), while the
percentage of lymphocytes was significantly lower among S than among NS (29
vs. 41%). The sFas concentration was lower in the BALf of S compared with NS
(median values 68.3 vs 95.5 pg/mL, p=0.09). Furthermore, the sFas concentration
among active smokers was significantly lower than among NS (65.6 vs 95.5 pg/mL,
p=0.01).
We found out that sFas concentration is reduced in the BALf of smoking sarcoidosis patient. Lower sFas concentration may result in higher apoptosis rate of
inflammatory cells, thereby promoting granulomatous inflammation resolution.

HLA-DRB1 allele frequencies
DRB1*-allele

01
03
04
07
08
09
10
11
12
13
14
15
16

Sarcoidosis (n=94)

Controls (n=10146)

Chi-square test

n

frequency (%)

n

frequency (%)

p-value

7
23
29
20
7
1
1
14
8
19
3
42
1

7.4
24.5
30.9
21.3
7.4
1.1
1.1
14.9
8.5
20.2
3.2
44.7
1.1

2048
2563
3276
2111
705
215
155
1373
475
2522
441
2945
148

20.2
25.3
32.3
20.8
6.9
2.1
1.5
13.5
4.7
24.9
4.3
29
1.5

0.0033
0.95
0.85
0.91
0.85
0.73
0.71
0.82
0.13
0.36
0.77
0.0013
0.75

Conclusions: There exist no specific biochemical markers of sarcoidosis. Diagnosis relies on histological examination of tissue biopsy specimens in combination
with the exclusion of infection with mycobacteria and other causes of the granulomatous response. Due to the paucity of prognostic markers, we suggest that
analysis of HLA-DRB1 (and BTNL2 genotype (Milman et al, Clin Respir J
2011;5:105-11)) should be incorporated in the evaluation of sarcoidosis patients.
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Whole-body magnetic resonance imaging in sarcoidosis to assess
extrapulmonary organ involvement
Katrin Hostettler 1 , Ueli Studler 2 , Vlad Bratu 2 , Arne Fischmann 2 ,
Michael Tamm 1 . 1 Clinic of Respiratory Medicine, University Hospital, Basel, BS,
Switzerland; 2 Department of Radiology, University Hospital, Basel, BS,
Switzerland

frequencies were compared with Chi-square (or Fisher exact test when appropriate)
and genotype frequencies with Chi-square for trend test. Odds ratios (OR) and 95%
CIs were calculated as association measures. Samples were genotyped for ANXA11
rs1049550 C/T (R230C) polymorphism using real time PCR with TaqMan SNP
genotyping assay.
Results: The frequency of ANXA11 rs1049550 (R230C)*T allele was significantly
lower in sarcoidosis patients (33.1%) compared with controls (46.2%, p<0.01,
OR=0.58, 95%CIs=]0.38;0.86[). An OR=0.44 and OR=0.4 for sarcoidosis was
obtained respectively, in the carriers of one (genotype ANXA11 CT) and two
(genotype ANXA11 TT) copies of ANXA11 rs1049550*T allele normalised to the
CC wild type genotype (p<0.01). When patients with erythema nodosum (EN)
were removed, this association persists only in the group without EN. There was
no significant difference among radiological Scadding stages.
Conclusions: In this population an association between ANXA11 rs1049550*T
SNP and protection to sarcoidosis was observed, confirming previous data in
populations from different geographic regions, but only in those patients without
EN.

Introduction: Sarcoidosis is a systemic inflammatory disorder that may affect any
organ of the body. There is no valid tool to assess the extent of extrapulmonary
organ involvement. Whole-body magnetic resonance imaging (MRI) might be a
promising modality to detect extrapulmonary disease activity.
Aim: To assess the validity of whole-body MRI with regard to extrapulmonary
disease activity in patients with sarcoidosis.
Methods: 24 consecutive patients at the Clinic of Respiratory Medicine, University Hospital Basel, Switzerland, with histologically-confirmed sarcoidosis were
prospectively included. All patients underwent whole-body MRI. Pulmonary function tests and the extrapulmonary physician organ severity tool (ePOST) were
assessed for each patient.
Results: In total 9/24 (38%) patients showed findings of probable or possible
sarcoidal origin. 5/24 (21%) showed skeletal lesions, 3/24 (13%) had muscular
findings and 1/24 (4%) had enhancement of the cauda equina. ePOST score was
significantly higher in those 9 patients with abnormal whole-body MRI-findings
(17.3) than in those with normal images (10.6). FVC percentage predicted (%P),
TLC,%P, and DLCO,%P were significantly lower in those patients with abnormal
skeletal enhancement compared to those without skeletal abnormalities.
Conclusions: Whole-body MRI depicted manifestations of extrapulmonary sarcoidosis in 38% of cases in an unselected patient sample. Abnormal whole-body
MRI findings correlated with high ePOST scores, and might thus be a valid tool to
assess extrapulmonary disease activity. Abnormal skeletal findings correlated with
decreased lung volumes, and might therefore be a marker of total disease activity.
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Bosentan for sarcoidosis associated pulmonary arterial hypertension
(BoSAPH) was effective in advanced parenchymal lung disease
Robert Baughman 1 , Daniel Culver 2 , Francis Cordova 3 , Maria Padilla 4 ,
Kevin Gibson 5 , Elyse Lower 1 , Peter Engel 6 . 1 Intern Med, University of
Cincinnati, United States; 2 Respiratory, Cleveland Clinic, Cleveland, United
States; 3 Intern Med, Temple University, Philadelphia, United States; 4 Intern Med,
Mount Sinai, New York, United States; 5 Intern Med, University of Pittsburgh,
United States; 6 Cardiology, Ohio Heart and Cardiovascular Center, Cincinnati,
United States
Introduction: We reported significant improvement in pulmonary artery mean
(PAM) and pulmonary vascular resistance (PVR) for those treated with 16 weeks
(wks) of bosentan (BOS) versus no change in those treated with placebo (PLA)
for sarcoidosis associated pulmonary arterial hypertension (SAPH).
Purpose of the study: To determine whether patients with advanced parenchymal
disease were less likely to respond to BOS.
Methods: Patients with SAPH confirmed by right heart catheterization (RHC)
were randomized 2:1 to receive either BOS or PLA. After 16 wks of therapy,
patients underwent repeat RHC. Patients had forced vital capacity (FVC) and
Scadding chest x-ray (CXR) stage.
Results: Of the 25 patients treated with BOS, 2 stopped study drug before wk 8.
At 16 wks, 21had repeated RHC. Patients were subgrouped into those with FVC%
≥70% predicted (FVC ≥70%) or below 70% (FVC ≤70%) and those with CXR
stage 0-3 (CXR<4) versus stage 4 (CXR=4). The table demonstrates the changes
in PAM and PVR. There was significant improvement in PAM and PVR for those
with FVC <70% but was not for those with FVC ≥70%. No changes were seen
for the PLA group.
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HLA-DPB1 and chronic sarcoidosis
Annika Wennerström 1 , Anne Pietinalho 2 , Jagoda Lasota 1 , Krista Salli 1 ,
Marja-Liisa Lokki 1 , Olof Selroos 3 . 1 HLA Laboratory, Haartman Institute,
Helsinki, Finland; 2 Raasepori Health Care Centre, Raasepori Health Care
Centre, Raasepori, Finland; 3 Semeco AB, Semeco AB, Vejbystrand, Sweden
Background: Beryllium disease and sarcoidosis have clinical similarities. Beryllium exposure together with the HLA-DPB1 alleles containing a glutamic acid
at amino acid position 69 (Glu69 ) is associated with beryllium sensitization and
chronic beryllium disease (CBD).
Aim: To determinate whether the same genetic variations of HLA-DPB1 that are
found in CBD are associated with chronic sarcoidosis.
Methods: HLA-DPB1 was determined in 98 Finnish patients with chronic sarcoidosis not resolved within 2 years and in 150 control subjects. The DPB1 alleles
were genotyped with sequence specific primers (Olerup SSP™) and haplotypes
were formed with MHC class II and class III markers.
Results: 17 different DPB1 alleles were observed. The DPB1*04:02 allele was less
frequent among the patients (10.2% vs.20.3%; p=0.003, OR=0.45) than controls.
A haplotype with DPB1*04:01, one C4A gene and one C4B gene was increased
among sarcoidosis patients (30.9% vs. 22.5%; p=0.036, OR=1.5). By studying
polymorphic amino acid residues of DPB1, we did not detect an association of
Glu69 , but a DPB1*04:02 specific amino acid variant was detected at the position
178 (Met) suggesting a protective role for chronic sarcoidosis (p=0.004, OR=0.42).
Furthermore, preliminary SNP analyses of HLA class II and III region showed
that the SNP associations are independent from DPB1.
Conclusion: We confirm and further describe the contributory role of DPB1
with the risk associated for chronic sarcoidosis. Preliminary results suggest that
both DRB1 and certain independent markers in the HLA class II and III region
increase the risk for chronic sarcoidosis. However, HLA association analyses are
complicated by the extensive linkage disequilibrium (LD) across the HLA region.

PAM and PVR
Number

Wk 0 PAM

Wk 16 PAM

Wk 0 PVR

Wk 16 PVR

7
14
9
12

35+7.9
36+6.6
37+6.0
35+7.6

36+6.7
32+10.0 *
35+6.5
30+10.1 *

6.7+2.81
5.5+3.01
6.8+4.10
5.1+1.34

4.9+1.95
4.1+2.08 *
4.4+2.00 *
4.4+2.14

FVC>70%
FVC<70%
CXR Stage 1-3
CXR Stage 4
Mean+S.D., *P<0.05.

Conclusion: After 16 wks of treatment, bosentan therapy was associated with a
significant improvement in PAM and PVR. These changes remained significant for
patients with an FVC<70% predicted. SAPH patients with advanced parenchymal
lung disease may respond to vasodilatory therapy.

50. Chest wall, diaphragm and pleura
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Evaluation of ANXA11 rs1049550 SNP linkage with sarcoidosis susceptibility
António Morais 1,2 , Bruno Lima 3 , Sandra Tafulo 3 , Maria Peixoto 3 ,
Helena Alves 3 , Natalia Melo 1 , Patricia Mota 1 , Agostinho Marques 1,2 ,
Luis Delagado 4,5 . 1 Pneumology, Centro Hospitalar São João, Oporto, Portugal;
2
Pneumology, Faculdade de Medicina do Porto, Oporto, Portugal; 3 Genetics,
Centro de Histocompatibilidade do Norte, Oporto, Portugal; 4 Imunoalergology,
Hospital São João, Oporto, Portugal; 5 Immunology, Faculdade de Medicina do
Porto, Oporto, Portugal
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Pectus excavatum, small lungs or small chest cavity?
Mark Gaides 1 , C. Gauci 2 , Sergei Bogomazov 3 . 1 Health, The Chaim Sheba
Medical Center, Cardio-Pulmonary Exercise Test Laboratory, Tel-Hashomer, Tel
Aviv, Israel; 2 Health, Anaesthesia and Intensive Care Department, Mater Dei
Hospital, Malta, Malta

Introduction: A recent genome-wide association detected a strong association
between Annexin A11 (ANXA11) polymorphisms and sarcoidosis susceptibility.
ANXA11 take part in several biological pathways, namely apoptosis and proliferation.
Aim: Evaluation of ANXA11 rs1049550 SNP association with sarcoidosis susceptibility in a Portuguese population and after stratification of clinically distinct
disease presentations.
Methods: A case-control study included 136 unrelated patients (37.7±12.6 years,
58.8% women) and 92 healthy controls (32.3±7.0 years, 62% women). Allele

Introduction: It is accepted that a pectus it is primary deformation of the chest.
An alternative explanation is that the lung is underdeveloped and the small lung
retracts the chest wall. According to this hypothesis, the small lung to chest volume
ratio augment the negative intrapleural pressure thereby deforming the chest wall.
With surgical correction of the supposed chest deformity the chest cavity volume is
increased and these small lungs are stretched even more than they were stretched.
This traumatizes the lungs, further impairs their function.
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Patient’s studied: 27 patients with Pectus Excavatum without surgical correction
and 5 patients after surgical correction of the chest.
Methods: Body-plethysmography, Cardio-Pulmonary Exercise test, mathematical
modeling.
Results:

in 70 cases. One pectus bar was used in 157 cases, two in 87, three in 6 cases for the
correction of the deformity. The median operation duration was 60 minutes (range:
20-180) and the median duration of hospital stay was 5 days (range: 2-10). Thirteen
patients were reoperated due to inefficient correction of the deformity. Bars of the
30 patients have been removed on planned date without any recurrence in all but
one patient. According to the evaluation of the quality-of-life questionnaires 95%
of the patients were satisfied with surgical outcome.
Minimally invasive repair of pectus excavatum is a successful surgical technique
and can be preferred for the short operating time, low morbidity and high levels
of patient satisfaction.

Table 1. Spirometric functions before and after surgical correction

Before
After

TLC (% of pred)

RV (% of pred)

VC (% of pred)

FRC (% of pred)

91.8%± 3.9%
60.5% ±7.9%

155.3% ± 12.3%
123.8% ±19.8%

72.9% ±4.6%
56.1% ±7.4%

119.7% ±10.2%
76.8% ±9.8%
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Stabilization of sternum using absorbable copolymer plate in the open
surgery for pectus deformities
Korkut Bostanci, Hakan Ozalper, Barkin Eldem, Mustafa Yuksel. Department of
Thoracic Surgery, Marmara University Faculty of Medicine, Istanbul, Turkey

Table 2. Cardiac functions before and after surgical correction

Before
After

CO (% of pred)

SV (% of pred)

HR (% of pred)

94.3%± 3.0%
72.5% ±7.2%

102.9% ± 6.7%
76.6% ±5.9%

94.4% ±4.2%
98.1% ±5.3%

Minimally invasive repair of pectus deformities have become the treatment of
choice in recent years yet open surgery is still being widely performed for deformities such as mixed deformities or pectus arcuatum, where minimally invasive
techniques are not feasible. Various materials such as steel wires can be used for
stabilizing the sternum during open surgery. Absorbabale copolymer plates have
been in use for the stabilization of bony structures. The aim of this study was
to investigate our results of open surgery for pectus deformities using absorbable
copolymer plates for sternal stabilization.
Eighteen patients who had had open surgery for pectus deformities using absorbable
copolymer plates between November 2008 and January 2012 were included in
the study and they were evaluated retrospectively according to the demographics,
type and form of the deformity, operation duration, perioperative and postoperative
complications, and recurrence.
Twelve patients were male and the median age was 19,5 (range: 14-31). Seven
patients had pectus arcuatum, 7 had pectus carinatum and 4 had mixed deformity.
Deformity was symmetric in 13 patients. All patients had open surgical correction
with the principals of modified Ravitch sternoplasy and the sternum was stabilized
by screwing a 42x42x2mm absorbable copolymer plate on sternal osteotomy line.
The median operation duration was 120 minutes (40-210). One patient had seroma
in the postoperative period. No recurrence was seen.
Absorbable copolymer plates can be used for the stabilization of sternum in open
surgery for pectus deformities with low morbidity rates, as it is a safe, durable and
easy-to-use material.

Discussion: The preoperative TLC and VC were almost normal, but FRC and RV
was significantly increased in the 27 patients. Central hemodynamic parameters
were also within normal limits. Hence, the chest deformity is a secondary effect
caused by this “Little Lung Syndrome”.
After surgery, all lung volumes and hemodynamic functions decreased.
Conclusion: It is probable that we need to change the surgical technique to not
only correct the chest wall defect but also to reduce the intra-thoracic volume, so
as not to stretch the lungs.
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Evaluation of the effects of surgical correction of left mediastinal
displacement in children with pectus excavatum on pulmonary perfusion,
using minimal radiation exposure
Shinya Shimoyama 1 , Tohru Kobayashi 2 , Kentaro Ikeda 1 , Mitsuru Seki 1 ,
Hiroyuki Mochizuki 3 , Akito Hamajima 4 , Shinitu Hatakeyama 5 ,
Tomio Kobayashi 1 , Hirokazu Arakawa 2 . 1 Cardiology, Gunma Children’s
Medical Center, Shibukawa, Japan; 2 Pediatrics, Gunma University Graduate
School of Medicine, Maebashi, Japan; 3 Pediatrics, Tokai University School of
Medicine, Isehara, Japan; 4 Plastic and Reconstructive Surgery, Gunma
Children’s Medical Center, Shibukawa, Japan; 5 Radiology, Gunma Children’s
Medical Center, Shibukawa, Japan
The pulmonary perfusion (PP) in pectus excavatum (PE) patients after surgery
hasn’t been objectively assessed.
Objectives: To investigate the effects of surgical repaire of left mediastinal displacement in children with PE on PP, using easily performed and minimally
invasive methods which minimize radiation exposure.
Methods: We prospectively evaluated 34 consecutive patients with PE pre- and
post-Nuss procedure using chest radiography (CXR), echocardiography (UCG),
and PP scintigraphy. CXR was used to calculate the vertebral index (VI) and left
displacement index (LDI, ratio between the distance from the left border of the
mediastinum to the left border of the thorax and the transverse thoracic dimension
on posteroanterior CXR). PP scintigraphy was visually interpreted and left-to-right
count ratio (Ls/Rs) was measured. Pre-ejection period, acceleration time (AcT),
and ejection time (ET) of the right pulmonary artery (RPA) and left pulmonary
artery (LPA) were measured by pulse Doppler UCG.
Results: VI and LDI improved postoperatively (P<0.001). Preoperatively, left PP
was impaired. Postoperatively, Ls/Rs increased (P=0.001) and AcT/ET changed
(LPA: P<0.001; RPA: P=0.008). Evaluation of the usefulness of CXR showed
that LDI correlated with Ls/Rs (R=0.411, P<0.001) and LPA-AcT/ET (R=0.50,
P<0.001), and that VI did not correlate with Ls/Rs and correlated poorly with
LPA-AcT/ET (R= -0.28, P<0.05).
Conclusions: The imbalance of PP improves after the Nuss procedure. The degree
of leftward displacement of the mediastinum correlates with decreased left PP.
Follow-up can be achieved with minimal radiation exposure.
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Surgery for sternal tumors: Extent of resection, reconstruction and survival
Danail Petrov 1 , Georgi Yankov 1 , Elyuar Goranov 1 , Michhail Plochev 1 ,
Svilen Alexov 2 . 1 Thoracic Surgery Department, Saint Sophia University Hospital
of Pulmonary Diseases, Medical University-Sofia, Bulgaria; 2 Anesthesia and
Intensive Care Clinic, Saint Sophia University Hospital of Pulmonary Diseases,
Medical University-Sofia, Bulgaria
Objective: To evaluate the postoperative results after different sternal resections
for malignances.
Methods: A total of 15 patients (mean age 48.9 years) were operated on during a
7 years period. There were 8 sarcomas (4 chondrosarcomas, 3 radiation-induced
sarcomas, 1 osteosarcoma), 1 recurrent desmoid tumor, 3 local breast tumor recurrences, 1 plasmocytoma, and 2 metastases of other tumors. Four cm free margins
on each side were achieved in all patients with total sternectomy (4), subtotal
sternal resection (9), and partial resection (2). Concurrent en bloc resection included anterior ribs (4), clavicle (3), pericardium (2), brachiocephalic vein (2), and
diaphragm (1). The chest was reconstructed with Marlex mesh and myocutaneous
flap in 8 (53.3%) patients or omentum in 1 (6.7%) patient, only double layer
Marlex mesh with breast mobilization in 4 women (26.7%), and a combination of
Marlex mesh and a metal bar in 2 patients (13.3%).
Results: There was no 30-day operative mortality. Mechanical ventilation for 5
days was needed in a 78 years old female after total sternectomy. Local suppuration
was found in 1 patient. The mean in-hospital stay was 11.4 days. After a median
follow-up of 51 months the overall 5-year survival was 48%, with a median
survival of 57 months. Local recurrence occurred in 1 patients, who underwent a
repeat resection. Metastases developed in 2 patients.
Conclusion: Wide sternal resection is a safe and effective treatment of sternal
malignances. The chest wall reconstruction depends on the size and site of the
resection, and should be planed with plastic surgeons.
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Minimally invasive repair of pectus excavatum: A single institution
experience
Korkut Bostanci, Hakan Ozalper, Barkin Eldem, Adamu Issaka, Onur Ermerak,
Zeynep Bilgi, Volkan Kara, Mustafa Yuksel. Department of Thoracic Surgery,
Marmara University Faculty of Medicine, Istanbul, Turkey
Minimally invasive repair of pectus excavatum (MIRPE) has become the treatment of choice in many centers in the recent years due to the successful surgical
outcomes. The aim of this study was to investigate the results of MIRPE at our
institute.
Two hundred and fifty cases who had had MIRPE between August 2005 and
February 2012 were included in the study and they were evaluated retrospectively
according to the demographics, form of the deformity, number of retrosternal
bars, operation duration, perioperative and postoperative complications, length of
hospital stay, reoperations, bar removal and patient satisfaction.
Two hundred and three of the patients were male, 47 were female and the median
age was 16.5 (range: 6-36). The deformity was symmetric in 180 and asymmetric
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Our experience in the surgery of the chest wall tumors
Alexandru Nicodin, Ovidiu Burlacu, Gabriel Cozma, Ioan Petrache,
Voicu Voiculescu. Thoracic Surgery Clinic, Clinical Municipal Hospital,
Timisoara, Timis, Romania
Introduction: The tumoral pathology of the chest wall is extremely interesting and
wide, and still today it rises a great amount of problems related to the diagnosis
and surgical treatement. That is why the purpose of this article is to share our
department’s experience confronting this type of pathology.
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Material and method: We analysed a series of 154 patients that underwent surgery
in our department in ap 10 years period (2001 – 2011), with ages between 21 and
74 years old. 43 of the patients had benign pathology, the rest of 111 had primary,
secondary or contiguous malignancies of the chest wall. The surgical procedures
applied were chest wall resection followed by reconstruction with several types
of synthetic materials such as Thoratex mesh, “Spider Web” suture or the use
of methylmetacrylate in 25.4% of the cases and chest wall resection without
stabilisation. In 74.6% of the patients. The mean hospital stay was 8 days.
Results: In all the cases the perioperative mortality and morbidity was zero. The
immediate postoperative outcome off the patients was good in 150 cases, 3 cases
developed wound seroma that was managed with conservative treatment and one
patient underwent a second surgery with muscular flap after stabilisation with
methylmetacrylate.
Conclusions: The tumoral pathology of the chest wall still raises a series of
problems of surgical treatment, some cases are indeed a chalange for the surgeon,
but the continuous developement of the surgical techniques and of the meterials
for reconstruction along with the developement of experienced surgical teams lead
to obtaining optimal results without complications that require further surgical
attention.

SP occurrence significantly increases in warm windy days with high atmospheric
pressure and high NO2 concentration. These data don’t affect SP treatment;
nevertheless, they add information on SP tendency to cluster.

51. Diagnostics in OSA: from polygraphy to
genetics and cancer
184
The method for diagnosis matters in sleep apnea. A systematic analysis of
polygraphy and polysomnography data in the European Sleep Apnea
Database (ESADA)
Pierre Escourrou 1 , Fadia Jilwan 1 , on behalf of ESADA Study Group 2 . 1 Centre
de Médecine du Sommeil, Hopital Béclère -APHP, Clamart, France; 2 ESADA
office, Center for Sleep and Vigilance Disorders, Sahlgrenska Academy,
Gothenburg, Sweden
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Eventration surgery of the diapragm via trans-thoracic aproach
Haluk Sasmaz, Akin Yildizhan, Nurettin Yiyit, Fatih Candas, Rauf Gorur,
Turgut Isitmangil. Thoracic Surgery, GATA HEH, Uskudar, Istanbul, Turkey

In the ESADA study, each of the 23 participating centers used its own routine
clinical and diagnostic procedures for OSA detection. Alltogether, data from 8228
patients with suspected OSA (M or F, 18–80 yrs) were analysed in order to
compare results obtained by polygraphy (PG) (n= 5032) or polysomnography
(PSG) (n=3196). The AASM 2007 criteria have been used for visual scoring of
apnoea/hypopnoea and in addition in a PSG study, an event with ≤50% flow
reduction, associated with arousal was also classified as hypopnoea (Eur Respir J
2011; 38: 635–642).
AHI was higher by PSG (29.9±26 hr-1) than by PG (22.3±23 hr-1) (p<0.001).
66% of the patients had an AHI>15 by PSG whereas only 50% of patients were
above this limit by PG (p<0.001). Although analyzed time (7.4±0.9 hr) by PG was
higher than total sleep time (6.4±1.3 hr) by PSG (p<0.0001), oxygen desaturation
index (ODI) (≥4%) was only marginally different: 21±24 hr-1 by PSG and 19±22
hr-1 by PG. Furthermore the difference between the AHI and ODI scores was
higher by PSG (8.6±15.7) than by PG (1,1±10) (p<0.0001). The average number
of events per recording was similar by PG (186±183) and by PSG (184±189)
(NS) which rules out a significant time dilution effect to explain the higher AHI
by PSG compared with PG.
In summary, the AHI is underestimated by PG leading to a lower rate of patients
suffering from significant OSA than by PSG. This discrepancy is likely to relate to
the scoring of hypopnea by arousal rather than the result of the time dilution effect.
Supported by enabling grants from RESMED and PHILIPS RESPIRONICS.

Eventration of the diaphragm is a rare anomaly due to congenital or acquired
etiology. Congenital eventration of the diapragm is probably a true congenital
defect acquired during the fetal period. Eventration of the diaphragm also occurs
in adults is thought to be caused by an acquired complete or in complete paralysis
of the diaphragmatic leaf. Operative repair is indicated for older patient who has
symtoms. A transthoracic approach and diapragmatic plication is preferred.
We performed 32 diaphragma plication at our instution between 2005-2011. Six
of the cases on the right, 26 on the left. All operation performed under laterally
decubitis position and one lung ventilation. The classical approach was a posterolateral thoracotomy through 7th intercostal space. The thinned diaphragmatic leaf
was repaired with plication. We had no postoperative mortality or any other major
complication.
The eventration of the diaphragm need to surgically repair to take away symtoms
and respiratory relieve.
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Neural networks analysis of spontaneous pneumothorax development
Luca Bertolaccini 1 , Lucia Boschetto 2 , Claudio Cassardo 2 , Andrea Viti 1 ,
Alberto Terzi 1 . 1 Thoracic Surgery, S. Croce e Carle Hospital, Cuneo, Italy;
2
General Physics “Amedeo Avogadro”, University of Turin, Italy
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Real-time attended home-polysomnography through telematic data
transmission
Sandra Van den Broecke, Marie Bruyneel, Walter Libert, Vincent Ninane.
Pneumology, CHU St Pierre, Brussels, Belgium Pneumology, CHU St Pierre,
Brussels, Belgium Pneumology, CHU St Pierre, Brussels, Belgium Pneumology,
CHU St Pierre, Brussels, Belgium

Spontaneous pneumothoraces (SP) tend to cluster. Correlations between SP and atmospheric variations were reported by previous studies. In our work SP correlation
with meteo variables and air pollutants in Cuneo County was analyzed.
2004-2010, 451 SP patients were prospectively evaluated. For each day of analyzed period, meteo parameters and pollutants were recorded. Statistics on SP
evaluated distribution characteristics, spectral autocorrelation and spectral analysis;
multivariate regression techniques were performed using artificial neural networks.
Analysis of seasonal distributions showed no significant correlation. Spectral
analysis showed that SP events were not random. Correlations between meteoenvironmental variables were analyzed through linear tests.

Introduction: Home-polysomnography (HPSG) has been proposed as a costeffective alternative for obstructive sleep apnea (OSA) diagnosis but its failure rate
may be a drawback. We assessed in a feasibility study whether telematic transmission using the Dream® and SleepBox® technologies for HPSG (with Skype®
intervention if required) was associated with low PSG failure rate.
Methods: 20 patients suspected of OSA were recruited. They underwent 1 HPSG
(Dream® , Medatec® ,Belgium) with the Sleepbox® , a wireless system containing
an internet communication through a wifi/3G interface; equipped with a camera
and a speaker for bidirectional audio/video communication via Skype® .
The sleep lab nurse performed a discontinue monitoring of the PSG. In case of
defective signal, she called the patient who had previously been educated to replace
the probes/electrodes.
Results:

Table 1. Linear tests on meteo variables and pollutants
Variables
Temperature (T)
Humidity (H)
Pressure (P)
Wind (W)
NO2
O3

t

Kolmogorov-Smirnov

Mann-Whitney

0.003
0.046
0.090
0.037
0.022
0.027

0.073
0.015
0.034
0.415
0.165
0.092

0.037
0.089
0.083
0.070
0.050
0.044

Patients characteristics

Neural networks showed some variables may predict SP insurgence.

Mean ± SD
Male (%)
Female (%)
Age (y)
BMI (kg/m2 )
Epworth Sleepiness Scale
Neck Circumference (cm)
AHI

Multivariate regression

O3 +NO2 +W+P+T
Neural network
Regression
NO2 +W+P+T
Neural network
Regression
O3 +NO2 +W+P
Neural network
Regression

rs

FAR

FP

FN

DP

EF

HSS

0.15
0.04

0.75
0.78

0.52
0.32

0.30
0.64

0.70
0.36

0.34
0.25

0.11
0.03

0.13
0.01

0.74
0.79

0.39
0.27

0.45
0.79

0.55
0.28

0.34
0.21

0.12
0.01

0.18
0.01

0.73
0.80

0.48
0.62

0.30
0.38

0.70
0.63

0.36
0.24

0.14
0.01

70
30
51±11
30±6
7±4
41±3
28±27

90% of the recordings were of excellent quality. We observed a 10% failure rate:
1 recording of poor quality and 1 failure of the Dream® . There were 2 successful
Skype® interventions resulting in replacing the defective signals (nasal airway
pressure and EEG). PSG signal visualisation was possible in 90% of cases but
Skype® connection was problematic in 18% of cases. However, patients could be
reached by phone to solve the problem.

rs : correlation. Best performance: ↑Heidke’s Skill Statistics (HSS); ↓false alarm ratio (FAR) +
false negative (FN); ↑detection probability (DP) + efficiency (EF).
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Conclusion: Real-time attended HPSG through telematic data transmission is
feasible and could be an interesting perspective to decrease the failure rate of home
sleep studies even if some technical aspects need to be improved.

cardiovascular morbidity, daytime sleepiness, depression, insomnia and total sleep
time.
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Prediction modeling and temporal validation of sleep disordered breathing
from large community samples
Neil M. Skjodt, Ronald S. Platt. Sagatech Electronics, Calgary, AB, Canada
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Contribution of APO E allleles and ACE I/D polymorphism in the
development of hypertension in sleep apnea-hipoapnea syndrome
María Gonzalez 1 , Felix del Campo 1 , Julio de Frutos 1 , Ainhoa Arroyo 1 ,
Mercedes Duran 2 , Isabel Fernandez 2 , María Jesus Alonso 2 . 1 Servicio de
Neumología, Hospital Río Hortega, Valladolid, Spain; 2 Instituto Biología y
Genética Molecular, Universidad de Valladolid, Spain

Aim: Common sleep apnea prediction tools (e.g. the STOP-BANG score) were
derived using laboratory-based polysomnography in academic centers. In contrast,
we assessed and temporally validated the sleep apnea risk factors in patients
undergoing ambulatory screening and testing in community practice.
Methods: Two consecutive sets of 2000 ambulatory sleep monitor recordings referred for interpretation by community physicians and CPAP vendors were used for
modeling and validation. With each study the patient’s age, gender, mass, height,
neck circumference, use of anti-hypertensive drugs, reported gasping awakenings,
reported disruptive snoring and Epworth sleepiness score were reported. An estimated respiratory disturbance index (RDI) was derived from each study’s signals.
Modeling of the predicted RDI was done using linear regression and reduced error
pruning tree methods on the first sample with temporal validation testing on the
second sample (WEKA, v. 3.7.5).
Results: Linear regression modeling showed all risk factors significantly associated with RDI, however, the model’s correlation coefficient was poor in both
the training (0.3953) and validation (0.4604) samples. Tree modeling showed
sequential cutoffs for neck circumference < 44 cm, Epworth score < 18.5 and
mass < 107 kg best modeled the estimated RDI. The tree model’s training (0.375)
and validation (0.3015) correlation coefficients were, like the regression model
values, also poor.
Conclusion: Common sleep apnea risk factors have poor statistical validity for
predicting sleep disordered breathing in patients undergoing ambulatory screening
and testing.

Sleep apnea/hypopnea syndrome (SAHS) is a common condition affecting approximately 0.3–4% of the middle-aged population and is defined on the basis of
symptoms of daytime sleepiness and objective measures of disordered breathing
during sleep. Several studies have identified SAHS as a risk factor for hypertension, but a direct etiologic link between these disorders has not been established
definitively.
Aims: Evaluate the influence of polymorphisms on the APO E gene and the I/D
polymorphism on ACEI in the presence of hypertension (HT) In Sleep Apnea –
Hipoapnea Syndrome patients.
Methods: APO E and ACEI I/D genotypes were obtained from 99 controls and 114
patients with a diagnosis of sleep apnea-hipoapnea sindrome after polysomnography in the Sleep unit of the Rio Hortega Hospital.
Results: There were not any difference in the APO E alleles frequency between
patients and controls, but SAHS patients carrying the APO E ε4 allele showed
an increased frequency of HT 3,145 higher than ε3 homozygous and ε2 carriers
(CI 1.269-7.79). These findings keep significant even after correction for sex. The
ACE I/D genotypes were in Hardy-Weinberg equilibrium (p<0.05) and they seem
don’t have any influence on the development of HT in these patients (DD OR
0,478 (CI 0,21-1,08)
Conclusions: Our results demonstrate that the presence of the ε4 allele increases
the probability to develop HT in Sleep Apnea patients. We suggested that this
allele could be useful as a biological marker for identification of a subgroup of
SAHS patients who are more likely to have HT.

189
Association between sleep apnoea and cancer incidence. Longitudinal study
of a large multicenter Spanish cohort
Francisco Campos-Rodríguez 1 , Miguel A. Martínez-García 2 ,
Montserrat Martínez-Alonso 3 , José M. Marín 4 , Joaquín Durán-Cantolla 5 ,
Mónica de la Peña 6 , Mónica González 7 , Inmaculada Gallego 8 , María
J. Masdeu 9 , Félix del Campo 10 , Ferran Barbé 13 , Ramón Farré 11 , José
M. Montserrat 12 . 1 Pneumology, Valme Hospital, Sevilla, Spain; 2 Pneumology, La
Fe University and Polytechnic Hospital, Valencia, Spain; 3 Biostatistics, IRB
Lleida, Spain; 4 Pneumology, Miguel Servet Hospital, Zaragoza, Spain; 5 Research
Department, Alava University Hospital, Alava, Spain; 6 Pneumology, Son Dureta
Hospital, Palma de Mallorca, Spain; 7 Pneumology, Marques de Valdecilla
Hospital, Santander, Spain; 8 Oncology, Valme Hospital, Sevilla, Spain;
9
Pneumology, Parc Tauli Hospital, Barcelona, Spain; 10 Pneumology, Rio Hortega
Hospital, Valladolid, Spain; 11 Facultat de Medicina, Barcelona University,
IDIBAPS, Barcelona, Spain; 12 Pneumology, Clinic Hospital, Barcelona, Spain;
13
Pneumology, IRB Lleida, Spain
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Independent impact of obstructive sleep apnea severity on glycated
haemoglobin in adults without diabetes
Pascaline Priou 1 , Marc Le Vaillant 2 , Nicole Meslier 1 , Sylvaine Chollet 3 ,
Philippe Masson 4 , M. Pierre Humeau 5 , Thierry Pigeanne 6 ,
Acya Bizieux-Thaminy 7 , Francois Goupil 8 , Frederic Gagnadoux 1 . 1 Department
of Respiratory Diseases, University Hospital, Angers, France; 2 CERMES, CNRS
UMR8211- INSERM U988, EHESS, Villejuif, France; 3 Department of
Respiratory Diseases, University Hospital, Nantes, France; 4 Department of
Respiratory Diseases, Hospital, Cholet, France; 5 Department of Respiratory
Diseases, Nouvelles Cliniques Nantaises, Nantes, France; 6 Department of
Respiratory Diseases, Pôle Santé des Olonnes, Olonnes Sur Mer, France;
7
Department of Respiratory Diseases, Hospital, La Roche-Sur-Yon, France;
8
Department of Respiratory Diseases, Hospital, Le Mans, France

Background: The role of Sleep Apnoea (SA) in the development of cancer in
humans has not yet been assessed.
Objective: To investigate whether SA is associated with increased cancer incidence.
Methods: We performed a multicenter, clinical cohort study, analyzing 8,961
patients referred to 8 Spanish Sleep Clinics for suspected SA. Subjects with an
apnoea-hypopnoea index (AHI)<10 comprised the control group. SA was diagnosed when the AHI was≥10. We used the log-rank test to compare cancer
incidence between groups, and the Cox proportional hazards model to calculate
both unadjusted and adjusted HR and 95%CI for incident cancer.
Results: 8,542 (95.3%) patients were finally analyzed. The median follow-up of
the cohort was 5.1 years (interquartile range 4.0 to 7.5). SA was associated with
increased incidence of cancer in unadjusted analyses (HR 1.27, 95%CI 1.04-1.56).
The cancer incidence density rate was also significantly higher in patients with SA
compared to the control group (14.99 vs. 11.71 per 1,000 person-years; incidence
density ratio 1.28 [95%CI 1.04-1.57], p=0.02). However, when these results were
adjusted for age and gender, SA was no longer associated with cancer incidence
(HR 0.96, 95%CI 0.78-1.18). Further adjustments for body mass index, smoking
or alcohol intake did not modify these results. Cancer incidence was not associated
with either mild-moderate SA (HR 1.02; 95%CI 0.81 to 1.28), or severe SA (HR
0.85; 95%CI 0.68 to 1.06) in the adjusted models.
Conclusions: Sleep Apnoea was associated with increased cancer incidence, but
this association disappeared when the results were adjusted for confounders.

Hypothesis: There may be an independent association between obstructive sleep
apnea (OSA) severity and glycated hemoglobin (HbA1c) in adults without known
diabetes.
Methods: HbA1c was measured in 1,728 patients with no history of diabetes
undergoing nocturnal recording for suspected OSA.
Results: A dose-response relationship was observed between apnea-hypopnea
index (AHI) and percentage of patients with HbA1c>6.0% that increased from
13.8% for AHI<5 to 42.6% for AHI≥50. After adjustment for age, gender, smoking habits, body mass index (BMI), waist circumference (WC), cardiovascular
morbidity, daytime sleepiness, depression, insomnia and sleep duration, odds ratios (95% confidence intervals) for HbA1c>6.0% were 1 (reference), 1.43 (0.88 to
2.33), 1.74 (1.08 to 2.81), 1.94 (1.22 to 3.09) and 2.89 (1.79 to 4.67) for AHI values
≤5, 5 to <15, 15 to <30, 30 to <50, and ≥50 respectively. Increasing hypoxemia
during sleep was also independently associated with the odds of HbA1c >6.0%.

Conclusions: Among adults without known diabetes, increasing OSA severity is
independently associated with impaired glucose metabolism that may expose to
higher risks of diabetes and cardiovascular disease.
Odds ratio (95% confidence intervals) for HbA1c >6% according to AHI
(AHI<5=reference) after adjustment for age, gender, smoking habits, BMI, WC,
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Intermittent hypoxia increases melanoma metastasis to the lung in a mouse
model of sleep apnea
Isaac Almendros 1 , Josep M. Montserrat 1 , Marta Torres 1 , Mireia Dalmases 1 ,
Josep Ramirez 2 , Francisco Campos-Rodríguez 3 , Daniel Navajas 4 , Ramón Farré 5 .
1
Laboratori de la Son, Pneumologia, CIBERES - Hospital Clinic Barcelona,
Barcelona, Spain; 2 Anatomia Patològica, Hospital Clínic Barcelona, Spain;
3
Servicio de Neumología, Hospital de Valme, Sevilla, Spain; 4 Unitat de Biofisica
i Bioenginyeria, CIBERES - Universitat de Barcelona - IBEC, Barcelona, Spain;
5
Unitat de Biofisica i Bioenginyeria, CIBERES - Universitat de Barcelona IDIBAPS, Barcelona, Spain

for Respiratory Diseases, University of Marburg, Marburg, Germany;
2
Department of Medicine, University of Cape Town, South Africa; 3 Respiratory
Department, Novartis Pharmaceuticals Corporation, East Hanover, NJ, United
States; 4 Respiratory Department, Novartis Horsham Research Centre, Horsham,
United Kingdom
Background: QVA149 is a novel dual bronchodilator combination of the LABA
indacaterol and the LAMA NVA237 (glycopyrronium), in development for the
treatment of COPD. QVA149 once daily (QD) vs salmeterol/fluticasone (SFC)
twice daily (BID) was evaluated in moderate-to-severe COPD patients with no
history of exacerbations in the previous year.
Methods: In a double-blind, double-dummy, parallel-group study, 523 patients
(QVA=258, SFC=264) were randomized to receive QVA149 110/50 μg QD (via
the Breezhaler device® ) or SFC 500/50 μg BID (via the Accuhaler device® ) for
26 weeks.
Results: Mean age was 63 years; mean post-bronchodilator FEV1 60% predicted.
Mean FEV1 AUC0–12h at Day 1 and Weeks 12 and 26 (primary endpoint) was
significantly higher with QVA149 vs SFC (p<0.001 for all comparisons; table).

Background: Obstructive sleep apnea (OSA) is associated with an increased risk
of cancer mortality in humans (Nieto et al., ATS Congress, 2012). Experimental
data in mice have recently shown that application of a pattern of intermittent
hypoxia similar to the one observed in OSA patients enhances the rate of tumor
growth (Almendros et al., Eur Respir J. 2012; 39:215-7). However, whether intermittent hypoxia mimicking OSA also increases the metastatic potential of tumors
is unknown.
Aim: To test the hypothesis that intermittent hypoxia enhances metastasis to the
lung from a subcutaneous melanoma.
Methods: 28 male C57BL/6J mice were investigated. To induce a melanoma
tumor in each mouse, one million of B16F10 cells were subcutaneously injected in
the left flank region of the animal. Thirteen of these animals were then subjected
to breathe intermittently hypoxic air with a pattern mimicking OSA: 20 s 5% O2
followed by 40 s room air, for 6 h/day. The other 15 animals were breathing room
air (controls). After 30 days the mice were sacrificed, their lungs were excised
and hematoxilyn-eosin preparations were analyzed by a pathologist to quantify the
number of metastases.
Results: The number of lung metastases in each mouse was significantly greater
in the animals subjected to intermittent hypoxia (5.5±3.2) (mean ± SE) than in
control mice (1.0±0.6) (p=0.028).
Conclusion: The data from this animal study strongly suggest that cancer metastasis could by enhanced in patients with OSA.

Table 1
Least squares mean treatment difference (mL)

Day 1
Week 12
Week 26

Pre-dose trough FEV1

Peak FEV1

FEV1 AUC0–12h

–
90*
100*

70*
150*
150*

70*
120*
140*

*p<0.001.

Serial spirometry showed significantly higher and clinically meaningful improvements in FEV1 with QVA149 vs SFC at all timepoints from 5 min to 12 h at
Day 1 and Weeks 12 and 26 (p<0.001). QVA149 significantly improved the Transition Dyspnea Index score vs SFC (treatment mean: 2.16 vs 1.41, respectively;
p=0.003), reduced rescue medication use (–0.39 puffs/day; p=0.019) and improved
other lung function measures (table) over 26 weeks. The safety profile of QVA149
was similar to that of SFC.
Conclusion: QVA149 QD provided significant, sustained and clinically meaningful improvements in lung function vs SFC BID over 26 weeks, with significant
symptomatic benefits.
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Mortality and morbidity after sleep disordered breathing
Poul Jennum, Rikke Ibsen, Jakob Kjellberg. Danish Center for Sleep Medicine,
Department of Clinical Neurophysiology, Center for Healthy Ageing, Faculty of
Health Sciences, University of Copenhagen, Glostrup Hospital, Glostrup,
Denmark iTracks, ITracks, Aarhus, Denmark Danish Institute for Health Services
Research, Danish Institute for Health Services Research, Copenhagen, Denmark
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Accuracy in assessment of acute asthma needs improved to avoid potential
adverse outcomes
Selina Tsim, Lorraine Bridges, Grace Murphy, Peter Kewin. Respiratory
Medicine, Southern General Hospital, Glasgow, United Kingdom

The long-term prognosis of obstructive sleep apnea (OSA) and obesity hypoventilation syndrome (OHS), as compared to age, gender and social controls, are
incompletely described.
Using data from the Danish National Patient Registry (NPR) (1998-2010), 30278
individuals with a diagnosis of OSA (23208 men and 7070 women) and 1562 with
a diagnosis OHS (1092 men and 470 women) were identified. For every patient,
four ages-, sex- and social matched citizens were randomly selected from the
Danish Civil Registration System, a total of 120506 OSA and 6241 HS controls.
Morbidity and all-cause mortality was extracted from the NPR.
The 10 year survival of treated and untreated OSA patients was 90.7% compared
to 92.4% (controls) and of OHS patients 63.9% compared to 85.5% (controls)
(both: p<0.0001).
Commonly significant (p<0.01) observed morbidities in OSA patients OSA were
related to respiratory (1.91 (1.82-2.01), nervous (1.65 (1.55-1.75), endocrine,
metabolic, nutrietal (1.53 (1.54-1.75), ENT:1.39 (1.30-1.49), circulatory: 1.20
(1.16-1.27), musculoskeletal: 1,25 (1.20-1.30), digestive illnesses (1.09 (1.03-.14),
and injuries 1.12 (10.8-1.16). Mental disease and neoplasm showed a lower
occurrence: 0.90 (0.81-0.99) and 0.85 (0.80-0.95), respectively.
OHS showed higher morbidities to respiratory: 4.03 (3.21-5.07), nervous: 3.17
(2.43-4.15), endocrine, metabolic, nutrietal (4.65 (3.67-5.90), ENT:1.39 (1.301.49), circulatory: 1.84 (1.50-2.26), musculoskeletal: 1,25 (1.20-1.30) and digestive illnesses (1.09 (1.03-.14), and injuries 1.12 (10.8-1.16). Neoplasm occurred
less often: 0.70 (0.50-0.97).
OSA and especially OHS present significant mortality. The morbidity includes a
wide range of medical disorders beside cardiovascular complications.

Introduction: Despite comprehensive BTS Asthma Guidelines (2011 revision),
there are up to 1200 deaths annually in the UK, 90% due to identifiable and
preventable disease, management and psychosocial factors. We retrospectively
compared management of acute asthma admissions in a city centre hospital for 1
year (2010) with BTS guidelines to identify key areas for service improvement.
Results: Data was obtained for 72/106 admissions. The majority of admissions
were female (70.8%), during winter months (63.9%), and outside normal working
hours (65.3%; fig 1A). Initial peak expiratory flow rate (PEFR) and severity guide
management decisions. While 79.2% had a best previous PEFR documented, preand post treatment PEFR were recorded in only 65.3% and 36.1% respectively.
No severity was recorded in 68.1% and there was a tendency to underestimate
it (fig 1B). In spite of this 91.7% of admissions were appropriate according to
BTS criteria (fig 1C) and there were no subsequent deteriorations resulting in

52. Exacerbations of asthma and COPD:
assessment, impact and novel treatments
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Once-daily QVA149 significantly improves lung function and symptoms
compared to twice-daily fluticasone/salmeterol in COPD patients: The
ILLUMINATE study
Claus Vogelmeier 1 , Eric Bateman 2 , John Pallante 3 , Hannah Bryant 4 ,
Vijay Alagappan 4 , Peter D’Andrea 3 , Ellie He 3 , Donald Banerji 3 . 1 Department
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(≥24 days after treatment start) and ≥3 months after the exacerbation (no further exacerbations permitted for next 3 PFT measurements). Rate of decline was
calculated by linear regression and P-values by Wilcoxon signed-rank test.
Results: 462 pts were eligible (mean age 64 y, 78% male, mean baseline FEV1
1.19 L and FEV1 /FVC 0.44). Mean annual rate of decline in pre- and post-BD
FEV1 and pre-BD FVC significantly increased (Table).
Conclusion: A single exacerbation can lead to a significantly larger rate of decline
in lung function in COPD pts 1-2 years post exacerbation.
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Aclidinium bromide reduces COPD exacerbations as defined by healthcare
utilisation and EXACT: Results from ATTAIN
Paul W. Jones 1 , David Singh 2 , Alvar Agusti 3 , Eric D. Bateman 4 ,
Rosa Lamarca 5 , Gonzalo de Miquel 5 , Cynthia Caracta 6 , Esther Garcia Gil 5 . 1 St
George’s, University of London, United Kingdom; 2 Medicines Evaluation Unit
Ltd, Manchester, United Kingdom; 3 Thorax Institute, Hospital Clínic, Barcelona,
and CIBER Enfermedades Respiratorias and Fundació Caubet-Cimera,
Barcelona, Spain; 4 University of Cape Town, South Africa; 5 Almirall S.A,
Barcelona, Spain; 6 Forest Research Institute, NJ, United States
Introduction: COPD exacerbations can lead to considerable morbidity and mortality.
Aims: ATTAIN investigated the effect of twice-daily (BID) aclidinium bromide, a
long-acting muscarinic antagonist, on exacerbations in patients with moderate to
severe COPD.
Methods: In this 24-week, randomised, double-blind trial, 819 patients (mean±SD
FEV1 56.8±12.8% predicted) received aclidinium (200 μg or 400 μg) BID or
placebo. Prior exacerbation history was not an inclusion criterion. Exacerbations
were assessed by healthcare resource utilisation (HCRU; increased symptoms on
≥2 consecutive days requiring a change in treatment) and the EXAcerbations of
Chronic pulmonary disease Tool (EXACT; persistent increase in total score of ≥9
points for ≥3 days or ≥12 points for ≥2 days).
Results: EXACT captured more exacerbations per patient per year than HCRU
(EXACT: 1.0, 0.98 and 1.39 for aclidinium 200 μg, 400 μg and placebo, respectively; HCRU: 0.43, 0.40 and 0.60, respectively). Exacerbation rates were
significantly lower for both aclidinium doses compared with placebo and rate ratio
differences were: EXACT: 200 μg, 0.72 [p=0.017] and 400 μg, 0.71 [p=0.012];
HCRU: 200 μg, 0.72 [p=0.043] and 400 μg, 0.67 [p=0.020]; corresponding to a
rate reduction of about 28% with aclidinium using each method.
Conclusions: More than twice as many events were recorded using EXACT compared with HCRU. Aclidinium 200 μg and 400 μg BID reduced exacerbations
compared with placebo as assessed by HCRU and EXACT. The proportional
improvement observed with treatment was similar irrespective of the method used.
This study was supported by Almirall S.A., Barcelona, Spain, and Forest Laboratories, Inc., New York, USA.

death. Magnesium sulphate is often used to treat severe asthma, and was used
appropriately in 75% of patients (fig 1D).
Conclusions: In keeping with previous data (Heaney, BTS adult asthma audit
2010) initial PEFR and severity, key aids to decision making in acute asthma,
were routinely not recorded or underestimated. The importance of accurate initial
assessment in acute asthma needs to be reinforced to avoid potential adverse
outcomes.
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Increased risk of mortality in COPD patients using tiotropium respimat vs.
tiotropium Handihaler
Katia Verhamme 1 , Ana Afonso 1 , Silvana Romio 1 , Bruno Stricker 2 ,
Guy Brusselle 3 , Miriam Sturkenboom 1 . 1 Medical Informatics, ErasmusMC,
Rotterdam, Netherlands; 2 Clinical Epidemiology, ErasmusMC, Rotterdam,
Netherlands; 3 Respiratory Diseases, University of Ghent, Belgium
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Impact of a single chronic obstructive pulmonary disease (COPD)
exacerbation on lung function decline: Analysis of UPLIFT®
David Halpin 1 , Marc Decramer 2 , Bart Celli 3 , Antonio Martín 4 , Inge Leimer 5 ,
Norbert Metzdorf 5 , Donald Tashkin 6 . 1 Respiratory Medicine, Royal Devon and
Exeter Hospital, Exeter, United Kingdom; 2 Respiratory Division, University of
Leuven, Belgium; 3 Pulmonary Division, Brigham and Women’s Hospital, Boston,
MA, United States; 4 Allergy and Respiratory Department, Pfizer Inc., New York,
NY, United States; 5 Medical Affairs, Boehringer Ingelheim Pharma GmbH & Co.
KG, Ingelheim, Germany; 6 Dept of Medicine, David Geffen School of Medicine,
Los Angeles, CA, United States

Background: Tiotropium is a long-acting, once daily anticholinergic drug that is
delivered via Handihaler (dry powder inhaler) or via Respimat (soft mist inhaler).
Data from RCTs suggest that use of tiotropium Respimat is associated with an
increased risk of mortality.
Objectives: To explore the risk of mortality in users of either tiotropium Handihaler
or tiotropium Respimat.
Methods: Within the IPCI database, a Dutch GP database, we defined a source
population of patients > 40 years with at least 1 year of follow-up. The study ran
from 2008 to 2011. Patients were followed from start of the study until the patient
died or end of follow-up. Date and cause of death were verified for all patients.
From the source population, we defined a cohort of tiotropium users (Handihaler
and/or Respimat) and created episodes of use. To assess the risk of dying, we
considered a 30-day carry-over effect. The risk of mortality was calculated using
a Cox proportional hazard regression analysis. Crude and adjusted HRs were
calculated with corresponding 95% CI.
Results: From the source population, we defined a tiotropium cohort of 11,287
users providing 24,540 episodes of use. 496 patients died while being exposed to
either Handihaler or Respimat. Use of Respimat was associated with an increased
risk of dying (HRcrude 1.52, 95% CI 1.24-1.87) and this association remained
upon adjustment (HRadj 1.33, 95% 1.07-1.65). The association was strongest for
incident users and cardiovascular or cerebrovascular death, but due to low numbers
not longer statistically significant (HRadj 1.87, 95% CI 0.74-4.73).
Conclusions: Use of tiotropium Respimat vs tiotropium Handihaler is associated
with a 30% increase of mortality.

Background: Frequent COPD exacerbations are linked to rapid decline in lung
function. Little is known about the impact of a single exacerbation on rate of
decline.
Aims and objectives: To examine the effect of a single COPD exacerbation on
rate of decline in lung function, using data from a 4-y, randomized, doubleblind, placebo-controlled trial of tiotropium in moderate-to-very severe COPD
(UPLIFT® ).
Methods: Retrospective analysis of annual rate of decline in pre- and postbronchodilator (BD) forced expiratory volume in 1s (FEV1 ) and forced vital capacity
(FVC), before and after first COPD exacerbation (increase in/new onset of >1
respiratory symptom lasting ≥3 days and treated with antibiotic/systemic corticosteroids). Eligible patients (pts) had ≥3 pulmonary function tests (PFTs) before
Mean Rate of Decline mL/year, median (Q1, Q3)
First exacerbation

Pre-BD FEV1
Post-BD FEV1
Pre-BD FVC
Post-BD FVC

Before

After

–27.5 (–101.1, 49.5)
–27.8 (–97.0, 41.7)
–54.9 (–202.5, 99.8)
–58.6 (–187.3, 92.4)

–48.7 (–134.1, 22.2)
–59.0 (–132.7, 15.7)
–61.1 (–230.3, 94.2)
–65.5 (–216.6, 61.2)

P-value

0.0006
0.0002
0.0403
0.0775
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The anti-IL-17A-antibody secukinumab does not attenuate ozone induced
acute airway neutrophilia in healthy volunteers
Anne Kirsten 1 , Henrik Watz 1 , Frauke Pedersen 1 , Olaf Holz 1,5 , Rachel Smith 2 ,
Gerard Bruin 3 , Stephan Koehne-Voss 3 , Helgo Magnussen 1 , David A. Waltz 4 .
1
PRI, Pulmonary Research Institute at Hospital Grosshansdorf, Center for
Pneumology and Thoracic Surgery, Grosshansdorf, Germany; 2 Novartis Institute
for BioMedical Research, Novartis, Horsham, United Kingdom; 3 Novartis
Institute for BioMedical Research, Novartis, Basel, Switzerland; 4 Novartis
Institute for BioMedical Research, Novartis, Cambridge, MA, United States;
5
ITEM, Fraunhofer Institute for Toxicology and Experimental Medicine,
Hannover, Germany
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Improvement in asthma severity and control by voriconazole and
posaconazole in severe asthma with fungal sensitization (SAFS) and ABPA
Livingstone Chishimba 1,2 , Robert Niven 1,2 , David Denning 1,2 . 1 North West Lung
Centre, University Hospital of South Manchester, Manchester, United Kingdom;
2
Respiratory Research Group, Manchester Academic Health Science Centre,
University of South Manchester, Manchester, United Kingdom
Rationale and Objectives: There is growing evidence linking asthma severity with
fungal allergy. We assessed the effect of voriconazole or posaconazole therapy on
asthma control and severity (GINA criteria) among patients with SAFS and ABPA.
Methods: We conducted a retrospective review of adult asthmatic patients with either ABPA or SAFS receiving voriconazole or posaconazole. Clinical, radiological
and immunological evaluation was used to assess response. Voriconazole (300-600
mg/day) or posaconazole (800 mg/day) (adjusted by plasma level monitoring) was
given for at least 6 months, if tolerated.
Results: There were 26 patients, ABPA (n =21, severe=17) or SAFS (n = 5), 11
males, median age = 59 yrs. Eighteen of 24 (75%) discontinued oral corticosteroids,
12 of them within 3 months of therapy. Asthma severity was downgraded from
severe to moderate (n=8) and moderate to mild (n=1) in 9 of 24 (38%) patients.
There was a marked reduction in OCS and SABA use, health care utilization due
to asthma and improvement in overall health status. Furthermore, there was a
statistically significant reduction in immunological markers appearing at 9 months
(p=0.008) for total IgE and at 12 months for RAST IgE Aspergillus fumigatus
(p=0.0056). Six of 23 (26%) patients on voriconazole had AEs requiring discontinuation before 6 months compared to none on posaconazole (p=0.15). Four relapsed
(57%), one at 3 months and 3 at 12 months after discontinuation.
Conclusion: Both voriconazole and posaconazole are effective treatment options
which can improve asthma control and severity, though larger prospective studies
are required are required.

Background: Interleukin-17 (IL-17 or IL-17A) is linked to neutrophilic airway
inflammation.
Aim and Objective: To evaluate the effect of a novel anti-IL-17A antibody secukinumab (AIN457) on ozone-induced airway neutrophilia in healthy volunteers.
Methods: 24 healthy volunteers with normal neutrophil levels in sputum and a
proven inflammatory response to ozone 24 and 48 hours after the baseline ozone
challenge (3 hours intermittent exercise with inhalation of 250 ppb ozone during the
challenge) were randomized to secukinumab (10mg/kg bodyweight) or placebo
or an open label prednisolone (50mg) arm in the ratio 2:1:1. Secukinumab or
placebo was administered as an infusion whereas prednisolone was administered
as an oral tablet. Sputum analyses were performed 24 and 48 hours following
ozone challenges during the treatment phase at various time-points. Safety and
pharmacokinetics were also assessed.
Results: Administration of secukinumab was safe and well tolerated. Compared
to placebo, secukinumab did not attenuate ozone-induced sputum neutrophilia
24 and 48 hours after ozone challenge. Prednisolone treatment resulted in an
increase of neutrophils in sputum and in peripheral blood. No immunogenicity
with secukinumab was observed. Mean half life of secukinumab was 29.8 days.
Conclusions: Neutralizing IL-17A by secukinumab did not attenuate acute ozoneinduced airway neutrophilia in healthy subjects. Study of the effects of anti-IL17A
treatment on chronic neutrophilic airway diseases may be warranted in patients
with disorders characterized by airway neutrophilia.
The Abstract was funded by Novartis Institutes for BioMedical Research, Switzerland.

53. MDR- and XDR-TB: epidemiological and
public health overview
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Reductions in exacerbations with omalizumab in a real-world setting
Gert-Jan Braunstahl 1 , Andreas Georgiou 2 , Janice Canvin 3 , Robert Maykut 4 ,
Jennifer Bruce 4 , Chien-Wei Chen 5 . 1 Department of Pulmonary Medicine, St.
Franciscus Gasthuis, Rotterdam, Netherlands; 2 Department of Respiratory
Medicine, General Hospital of Nicosia, Cyprus; 3 Critical Care, Novartis
Pharmaceuticals UK Limited, Horsham, West Sussex, United Kingdom; 4 Critical
Care, Novartis Pharma AG, Basel, Switzerland; 5 Critical Care, Novartis
Pharmaceuticals Corporation, East Hanover, NJ, United States
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Time trends in multidrug-resistant tuberculosis
Matteo Zignol, Dennis Falzon. STOP TB Department, World Health
Organization, Geneva, Switzerland
Background: To investigate time trends in multidrug-resistant tuberculosis (MDRTB) in different geographical settings worldwide we used data collected by the
World Health Organization over the period 1994-2010.
Methods: Time trends in MDR-TB rates from 45 countries or territories were
calculated by multiplying the new TB case notification rates by the frequency of
MDR-TB in new TB cases in the same year. The number of available country-year
data points differed between countries. The annual percentage change in MDR-TB
rates was plotted against the annual percentage change in TB notification rates,
placing all countries or territories in one of six groupings according to whether
MDR-TB rates and TB notification rates were increasing or decreasing.
Results: In countries like Japan, Poland, Singapore and the US, the incidence of
MDR-TB has been falling quicker than the incidence of TB. Countries with a high
proportion of MDR-TB among TB cases (Georgia, Russian Federation: Tomsk
Oblast), with a majority of TB cases of foreign origin (Sweden, United Kingdom)
and with high HIV prevalence (Botswana, South Africa: Mpumalanga Province,
Swaziland) show net increments in both TB and MDR-TB incidence, with the
latter increasing faster than the former.

Asthma exacerbations are a major cause of morbidity and mortality. Omalizumab
(OMA) reduced exacerbations in clinical trials. The 2-year, global, observational
eXpeRience registry was initiated to collect data from OMA-treated allergic (IgEmediated) asthma patients (pts), and to assess whether results from clinical trials
apply in real-life practice. The intent-to-treat population included 916 pts (734
and 643 evaluable pts at Month 12 and 24, respectively). In the 12 months prior
to inclusion in the registry, only 11.8% of pts were exacerbation free; at months
12 and 24, 54.9% and 65.8% of pts, respectively, were exacerbation free over the
prior year.
Compared with the 12-month pre-treatment period, clinically significant and severe
clinically significant asthma exacerbations decreased over time following OMA
initiation (Table).
Baseline 12 months pre-treatment Month 12 Month 24
(N=916)
(N=734) (N=643)
Clinically significant exacerbations*
Mean ± SD‡
Exacerbations per patient-month
Severe clinically significant exacerbations†
Mean ± SD‡
Exacerbations per patient-month

4.9±5.32
0.41

1.0±1.85
0.09

1.6±2.74
0.07

2.2±2.80
0.18

0.2±0.75
0.02

0.3±1.02
0.01

*Clinically significant worsening of asthma requiring rescue oral/IV corticosteroids. † Clinically
significant asthma exacerbations plus a reduction in PEF to <60% predicted or personal best.
‡
Data are cumulative. Although means increase with longer observation time, data represent a
decrease in the rate of exacerbations following OMA initiation.

These real-world data and safety profile are consistent with results from clinical trials. OMA reduces clinically significant and severely clinically significant
exacerbations in pts with uncontrolled persistent allergic asthma.

Conclusions: While global trends in MDR-TB may not be inferred directly from
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the national data currently available, MDR-TB incidence is increasing in countries
with disparate epidemiological and geographical settings.

to the World Health Organization to test the association between MDR-TB and
age-group (<15 years vs 15+), using odds ratios derived by logistic regression
with random effects to account for within-country dependencies.
Of 74 countries with data from surveys or continuous surveillance systems with a
high coverage of testing, 29 reported at least one paediatric MDR-TB case. Disaggregated data by age and drug-susceptibility testing for 292,587 TB cases notified
in 2000-2009 were used. ORs for MDR-TB in children varied widely between
countries from 0.20 (95%CI0.06-0.63) to 3.44 (1.13-10.50). In India, Lithuania,
and Rep. of Moldova, MDR-TB was negatively associated with age<15y while,
in Namibia, South Africa, and United Kingdom, it was positively associated with
age<15y. In all other countries, the association was not statistically significant.
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Determinants of multidrug-resistant tuberculosis (MDR-TB) in Belarus
Alena Skrahina 1 , Henadz Hurevich 1 , Aksana Zalutskaya 2 , Evgeni Sahalchyk 2 ,
Andrei Astrauko 3 , Sven Hoffner 4 , Valiantsin Rusovich 5 , Andrei Dadu 6 ,
Pierpaolo de Colombani 6 , Masoud Dara 6 , Wayne Van Gemert 7 , Matteo Zignol 7 .
1
Clinical Department, Republican Scientific and Practical Centre for
Pulmonology and Tuberculosis, Minsk, Belarus; 2 Laboratory Department,
Republican Scientific and Practical Centre for Pulmonology and Tuberculosis,
Minsk, Belarus; 3 Monitoring and Evaluation Department, Republican Scientific
and Practical Centre for Pulmonology and Tuberculosis, Minsk, Belarus;
4
Department of Preparedness, Swedish Institute for Communicable Disease
Control, Stockholm, Sweden; 5 Communicable Diseases, WHO Country Office in
Belarus, Minsk, Belarus; 6 Tuberculosis and M/XDR-TB Programme, WHO
Regional Office for Europe, Copenhagen, Denmark; 7 Stop TB Department, Stop
TB Department, World Health Organization, Geneva, Switzerland
Introduction: A nationwide survey to investigate risk factors for multidrugresistant tuberculosis (MDR-TB) was conducted in Belarus in 2010-2011. A total
of 1,344 TB patients were enrolled.
Results: MDR-TB was found in 32.3% (95% CI: 29.7-35.0) and 75.6% (95% CI:
72.1-78.9) of new and previously treated patients, respectively. History of previous
treatment for TB was the strongest independent risk factor for MDR-TB (Odds
Ratios [OR] 6.1, 95%CI: 4.8-7.71) followed by HIV infection (OR 2.2, 95%CI:
1.4-3.5). Other independent risk factors were young age (<35 years) (OR 1.4,
95%CI: 1.0-1.8), history of imprisonment (OR 1.5, 95%CI: 1.1-2.0), disability in
such a way as to be unable to work (OR 1.9, 95%CI: 1.2-3.0), alcohol abuse (OR
1.3, 95%CI: 1.0-1.8), and smoking (OR 1.5, 95%CI: 1.1-2.0).
Discussion: MDR-TB is a widespread problem in Belarus, with very high levels
documented countrywide. The convergence of the MDR-TB and HIV epidemics
and association between MDR-TB and numerous risk factors calls for stronger
collaboration between TB and HIV control programmes and a more targeted
approach to high-risk groups. Adherence to TB treatment could be improved by
integrating treatment for alcohol use disorders into TB services and enhancing
patient incentives and enablers.

Despite the limited availability of data and the possible bias from selective diagnostic testing, results indicate that MDR-TB in children is no less frequent than
in adults in many settings. Of particular concern is the link between children and
MDR-TB in southern African countries with high HIV prevalence.
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Survival and risk factors of mortality among defaulters from treatment of
pulmonary tuberculosis
Alan Altraja 1,3 , Piret Viiklepp 2 , Lea Pehme 3 . 1 Department of Pulmonary
Medicine, University of Tartu, Estonia; 2 National Institute for Health
Development, Estonian Tuberculosis Registry, Tallinn, Estonia; 3 Lung Clinic,
Tartu University Hospital, Tartu, Estonia
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Multidrug-resistant tuberculosis and HIV infection in Eastern Europe: Two
overlapping epidemics
Matteo Zignol 1 , Dennis Falzon 1 , Dara Masoud 2 . 1 STOP TB Department, World
Health Organization, Geneva, Switzerland; 2 Regional Office for Europe, World
Health Organization, Copenhagen, Denmark

Defaulters from treatment of pulmonary tuberculosis (PTB) convey a significant
transmission risk that is particularly dangerous during increasing prevalence of
MDR-TB and TB/HIV co-infection.
We estimated 1- and 5-year survival, assessed infectiousness and identified risk
factors of mortality of PTB patients after treatment default.
We observed all patients with PTB registered in the Estonian Tuberculosis Registry
as defaulters during 2004-2006 (n=160) in a cohort study until 12.12.2011 and
used multivariate Cox regression analysis to identify risk factors of mortality.
Median follow-up time was 5.94 (IQR 3.21-6.68) years after default. One-year
and 5-year survivals were 90.5% and 68.8%, respectively. Among the 50 patients
(31.3%) who died, median survival time was 1.86 (IQR 0.88-3.04) years; 24 deaths
(48.0%) occurred due to TB and 26 (52.0%) due to other reasons. At 1 and 5
years after default, 22.8% and 12.2% of surviving patients, respectively, were
smear/culture positive.
Smear-positivity (HR 2.86, 95% CI 1.05–7.80), previous TB (HR 2.99 95% CI
1.27–7.04) and ofloxacin resistance (HR 5.77, 95% CI 1.74–19.18) increased risk
of TB-related mortality. Disabled (HR 7.97, 95% CI 1.01–62.63), retired (HR
17.10, 95% CI 1.71–171.41), homeless (HR 2.36, 95% CI 1.61–4.78) and imprisoned people (HR 34.01, 95% CI 2.92–398.11) were at increased risk of all-cause
mortality, whereas targeted case detection by medical personnel lowered this risk
(HR 0.19, 95% CI 0.56–0.61).
Among defaulters, TB-related mortality is not associated with demographic factors,
which influence all-cause mortality instead. Infectiousness of defaulters remains
high, though decreases with time.
Funded by ESF grant No. 8188.

Background: The number of people living with HIV has increased nearly three
times in the former Soviet Union since 2000. Meanwhile, this is one of the world’s
region most severely affected by multidrug-resistant tuberculosis (MDR-TB), with
nearly half of patients with TB having MDR-TB in some settings.
Methods: Available drug resistance surveillance data between 2006 and 2011
were analysed from Belarus, Estonia, Latvia, Republic of Moldova, and Ukraine
to explore the association between HIV and MDR-TB.
Results: In all 5 countries a significant positive association between MDR-TB
and HIV was documented (range OR: 1.5-2.6, p value<0.05 for all). Overall,
combining data from all countries (6,455 TB cases tested for HIV and MDR-TB)
the odds of having MDR-TB among HIV-positive patients were 110% higher than
among HIV-negative patients (pooled OR: 2.1, 95%CI: 1.2-3.3; OR consistent
across countries I2 =19.2%) and the difference was statistically significant.
Conclusions: The association between HIV and MDR-TB epidemics found in
these countries is alarming. Patients with dual HIV/MDR-TB infection require
complex treatment with anti-retrovirals and toxic, expensive anti-TB drugs. The
likelihood of successful outcome is low and transmission of MDR-TB to others
is high. Urgent measures should be implemented to strengthen HIV prevention
and treatment, contain the spreading of MDR-TB, and improve collaboration
between HIV and TB control activities, particularly for individuals at high risk of
dual infection such as people who inject drugs and those in congregate settings.
Further operational research to identify the determinants and conditions leading to
MDR-TB in people living with HIV is needed.

203
Is multidrug-resistant TB more common in children? An analysis of
surveillance data
Matteo Zignol, Charalambos Sismanidis, Dennis Falzon, Philippe Glaziou. STOP
TB Department, World Health Organization, Geneva, Switzerland
Tuberculosis (TB) caused by strains resistant to isoniazid and rifampicin
(multidrug-resistant TB; MDR-TB) can affect persons of any age. Little is known
about the global epidemiology of childhood MDR-TB.
We analysed representative drug-resistance surveillance data reported by countries
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Rational use of tuberculosis drugs to prevent the development of drug
resistance
Emma Huitric 1 , Marieke J. van der Werf 2 , Miranda W. Langendam 3 ,
Lia D’Ambrosio 4 , Rosella Centis 4 , Francesco Blasi 5 , G.B. Migliori 4 ,
Davide Manissero 1 . 1 Office of the Chief Scientist, European Centre for Disease
Prevention and Control (ECDC), Stockholm, Sweden; 2 Unit Knowledge
Management, Research, and Policy Development, KNCV Tuberculosis
Foundation, The Hague, Netherlands; 3 Dutch Cochrane Centre, AMC, University
of Amsterdam, Netherlands; 4 WHO Collaborating Centre for TB and Lung
Diseases, Fondazione S. Maugeri, Care and Research Institute, Tradate, Italy;
5
Respiratory Medicine Section, Dipartimento Toraco-Polmonare e Cardiocircolatorio, University of Milan, IRCCS Fondazione Cà Granda, Milan, Italy

Design and method: 92 patients with COPD and combined flow of COPD and AH
were examined. The first group was formed by patients with combined flow of
COPD and AH (n=51), the second was formed by patients with COPD (n=41). All
patients underwent general clinical examination, biochemical analysis of blood,
measurement of lipid fractions, levels of interleukin-6 (IL-6) and tumor necrosis
factor-α (TNF-α), ultrasound examination of common right and left carotid artery.
Results: Patients with COPD and AH had higher levels of plasma IL-6 (5.3 pg/ml;
CI 95%, 3.51–8.14; p<0.02) and TNF-α (2.4 pg/ml; CI 95%, 1.71–4.72; p<0.05)
while comparing with COPD group - IL-6 (2.3 pg/ml; CI 95%, 0.98–3.64) and
TNF-α (1.1 pg/ml; CI 95%, 0.51–1.92). The patients with combined flow has
greater intimal-medial thickness (IMT) of right carotid artery (1.03 mm; CI 95%,
0.939 -1.134) than COPD group (0.78 mm; CI 95%, 0.681-0.881; p<0.02). The left
carotid artery IMT was also greater in the COPD and AH group (1.06mm; CI 95%,
0.915-1.213), than COPD group (0.83 mm; CI 95%, 0.718-0.952; p<0.02) The
detected changes were not accompanied by significant changes in total cholesterol,
high and low-density lipoproteins and triglycerides between groups.

The tuberculosis (TB) drug pipeline has finally thickened and several new agents
are under clinical development. We assessed risks related to the introduction of new
drugs and the development of drug-resistance with the aim to support stakeholders
when introducing new drugs and regimens in TB Programs.
Using standardised Cochrane and PRISMA Guidelines systematic reviews were
conducted. We assessed; how often TB patients are prescribed inadequate drug
regimens; the knowledge of healthcare workers (HCW) on TB regimens; and
the risk of developing multi-drug resistant TB (MDR-TB) when an inappropriate
regimen was prescribed. A questionnaire was developed by ECDC and ERS to
map national Community Acquired Pneumonia (CAP) guidelines and the risk of
fluoroquinolone (FQ) resistant TB after treatment for CAP was assessed.
Between 0.4% and 100% of TB patients were prescribed an inadequate regimen.
Between 8% and 100% of HCW reported having inappropriate knowledge of TB
regimens. The risk for MDR-TB after being prescribed an inappropriate regimen
increased by 27-fold (26.7, 95% CI 5.0-141.7). In the EU/EEA, 18 countries
had CAP guidelines, of which two recommended FQ as the first drug for CAP
treatment. Treatment with FQ before TB diagnosis resulted in a three-fold higher
risk of having FQ resistant TB (OR 2.81, 95% CI 1.47-5.39).
These studies provide evidence that TB drugs are prescribed in inadequate regimens and that inadequate regimens, or the use of FQ for CAP, present an increased
risk of drug-resistance. There is an urgency to strengthen guidelines and adherence
to these to ensure a rational use of TB drugs and prevent the further development
of resistant TB.

P208
Endothelial dysfunction and systemic inflammation during acute
exacerbations of COPD
Matthias Urban 1 , Arschang Valipour 1 , Dora Kiss 2 , Philipp Eickhoff 3 ,
Georg-Christian Funk 1 , Otto Chris Burghuber 1 . 1 Department of Respiratory and
Critical Care Medicine, Ludwig Boltzmann Institute for COPD and Respiratory
Epidemiology, Otto Wagner Hospital, Vienna, Austria; 2 Pulmonary Department,
Hartmannspital, Vienna, Austria; 3 Internal Department, St. Anna Childrens
Hospital, Vienna, Austria
Background: Systemic inflammation is a potential determinant for the excess
cardiovascular risk in COPD. Endothelial dysfunction, a marker of subclinical
atherosclerosis correlates with circulating inflammatory markers in stable COPD.
Acute exacerbations of COPD are characterized by a transient aggravation of
systemic inflammation and might be accompanied by deteriorated endothelial
function.
Aim: We aim to assess endothelial dysfunction and systemic inflammation during
acute exacerbations of COPD and after clinical restitution.
Methods: We enrolled patients admitted to hospital due to an acute exacerbation of
COPD. Study related procedures comprised spirometry, measurement of systemic
inflammatory markers (i.e. C-reactive protein [CRP] and leukocyte count) and
endothelial dysfunction by means of the flow-mediated dilation technique (FMD).
The entire spectrum of measurements was scheduled within two days of hospital
admission and thereafter when having confirmed clinical stability.
Results: We recruited 28 patients (female: n=20) during acute exacerbation. Baseline characteristics were as follows: age: 64±8 years, BMI: 24.6±5.9 FEV1:
36.5±12.1, %pred. During the acute exacerbations patients showed a median CRP
of 7.0 (2.0-28), mg/l, leukocytes of 9.7±3.4 G/l and a FMD of 6.8±3.6% indicating
severe endothelial dysfunction. After confirmed clinical stability we observed a
decrease of systemic inflammation (CRP: 4.0 (2.0-7.0) mg/l; leukocytes: 8.2±2.9
G/l) and a simultaneous improvement in FMD (10.0±3.4%).
Conclusion: Our results indicate endothelial dysfunction in COPD patients. Furthermore, acute exacerbations deteriorate endothelial function in COPD, probably
via aggravation of systemic inflammation.

206
ECDC guidance on management of contacts of MDR-TB and XDR-TB
patients
Andreas Sandgren, Marieke van der Werf. TB Programme, European Centre for
Disease Prevention and Control (ECDC), Stockholm, Sweden
Multidrug resistant tuberculosis (MDR-TB) and extensively drug resistant tuberculosis (XDR-TB) are becoming more prevalent and pose a great public health threat
in the EU. There is an urgent need to prevent further cases from developing and
to stop the transmission of infection. The management of contacts of MDR-TB
and XDR-TB patients is controversial with little scientific evidence to support
guideline development. This is evident from a recent review of the management of
MDR-TB contacts in EU which revealed a lack of national guidelines in several
Member States, and discrepancy between national guidelines among other Member
States. European Centre for Disease Prevention and Control (ECDC) therefore
identified a need to provide guidance to EU Member States on the subject. The
guidance document presents the evidence-based expert panel opinions on how to
manage contacts of MDR-TB and XDR-TB patients. The expert panel stated that
the current evidence-base does not provide the support to neither reject nor support
provision of preventive therapy at this stage with the currently available drugs. It
therefore expressed its opinions on the two possible alternatives: i) to provide preventive therapy and ii) to provide information and follow-up with careful clinical
observation of the contacts. The central principle in the expert panel’s opinions is
that a comprehensive evaluation of risk factors for adverse events of preventive
therapy should be performed and be part of an overall individual risk assessment
of the MDR-TB or XDR-TB contact. The guidance document will be published
for World TB Day 2012.

P209
Low CT bone radio density is associated with adverse clinical features and
increased coronary artery calcification in COPD
Elisabeth Romme 1 , Lisa Edwards 2 , MIchelle Williams 3 , John Murchison 4 ,
Martin Connell 5 , Alvar Agusti 6 , Stephen Rennard 7 , Per Bakke 8 , Frank Smeenk 1 ,
Emiel Wouters 9 , Erica Rutten 10 , William MacNee 11 . 1 Department of Respiratory
Medicine, Catharina Hospital, Eindhoven, Netherlands; 2 Respiratory CEDD
Discovery Medicine, GlaxoSmithKline, Philadelphia, United States; 3 Centre for
Cardiovascular Science, University of Edinburgh, United Kingdom; 4 Department
of Radiology, Royal Infirmary of Edinburgh, United Kingdom; 5 Clinical Research
Imaging Centre, University of Edinburgh, United Kingdom; 6 Institut Clínic del
Tòrax, Universitat de Barcelona, Spain; 7 Pulmonary and Critical Care Medicine,
University of Nebraska Medical Cente, Omaha, United States; 8 Department of
Thoracic Medicine, University of Bergen/Haukeland University Hospital, Bergen,
Norway; 9 Department of Respiratory Medicine, University Hospital, Maastricht,
Netherlands; 10 Program Development Centre, Centre of Expertise for Chronic
Organ Failure, Eindhoven, Netherlands; 11 MRC Centre for Inflammation
Research, University of Edinburgh, United Kingdom

54. COPD is not a pulmonary disease alone

In addition to its pulmonary effects, COPD is characterised by extra pulmonary
effects such as osteoporosis and cardiovascular disease. Accumulating evidence
shows that osteoporosis and cardiovascular disease are related. However, data
on this relationship in COPD are scarce. Therefore, we evaluated CT measured
bone radio density and its relationship with coronary artery calcification score
(CACS), as a marker for cardiovascular disease, in a well-characterised COPD
cohort (ECLIPSE study).
Bone radio densities of T4, T7 and T10 and the CACS (measured as the Agatston
and MESA scores) were assessed on chest CT scans in 1343 subjects (COPD
n=998, 61% males, age 63.3±6.9yrs, FEV1 % pred 49.3±16.2; smoker controls
n=228, 58% males, age 54.4±8.8yrs, FEV1 % pred 109.3±11.7; non-smoker
controls n=117, age 53.3±9.0yrs, FEV1 % pred 114.7±13.6).

P207
LSC 2012 Abstract – Systemic inflammation and vascular disorders in
patients with combined flow of chronic obstructive pulmonary disease and
arterial hypertension
Vitaliy Krivenko. Department of Therapy and Family Medicine, Zaporozhye State
Medical University, Zaporozhye, Ukraine
Objective: To study systemic inflammation and vascular disorders in patients with
combined flow and chronic obstructive pulmonary disease (COPD) and arterial
hypertension (AH).
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Bone radio density (BRD) was lower in COPD patients than smokers or nonsmoker controls (163.4±48.6 vs 185.1±89.8 vs 213.8±50.2 HU, p<0.001). In
the COPD group, BRD correlated with age (r=-0.267, p<0.001), FEV1 % pred
(r=0.081, p=0.010), FEV1 /FVC (r=0.100, p=0.002), BMI (r=0.231, p<0.001),
mMRC (r=-0.089, p=0.006), BODE (r=-0.116, p<0.001), exacerbation rate (r=0.088, p=0.006), emphysema (r=-0.126, p<0.001), Agatston score (r=-0.252,
p<0.001) and MESA score (r=-0.197, p<0.001). However, BRD in COPD patients did not correlate with pack years smoked (p=0.398) or decline in FEV1
(p=0.546). Comorbid heart failure in COPD patients was associated with lower
BRD (149.4±44.5 vs 165.1±48.5 HU, p=0.025).
We show in a COPD cohort that low bone radio density is associated with adverse
clinical features and with high CACS.

Conclusions: In the ECLIPSE COPD cohort, anaemia was present or developed in
19% of patients and was associated with functional limitations and poor outcomes.
Supported by GlaxoSmithKline (SCO104960, NCT00292552).

P212
Features of carbohydrate metabolism in patients with COPD
Viacheslav Kobylyansky 1 , Elena Soyustova 3 , Turusina Nfnyana 2 ,
Babadzhanova Gulnara 1 , Yury Suntsov 2 , Olga Pivovarova 3 , Elena Kazanseva 3 ,
Anna Sotnikova 2 , Nosova Nina 2 , Vasiliy Pokrovsky 4 . 1 Laboratory of Genetics of
Multifactorial Diseases, Research Institute for Pulmonology of the Federal
Medical-and-Biological Agency, Moscow, Russian Federation; 2 Pulmonology,
Clinical Hospital N 83 of the Federal Medical-and-Biological Agency of Russia,
Moscow, Russian Federation; 3 Endocrinology, Clinical Hospital N 83 of the
Federal Medical-and-Biological Agency of Russia, Moscow, Russian Federation;
4
Epidemiology, Endocrinological Research Center of the Russian Academy of
Medical Sciences, Moscow, Russian Federation

P210
Coronary artery calcification in COPD is associated with adverse functional
assessments and mortality
Michelle Williams 1 , Lisa Edwards 2 , Ruth Tal-Singer 2 , Bruce Miller 2 ,
John Murchison 3 , Edwin van Beek 4 , David Newby 1 , William MacNee 5 . 1 Centre
for Cardiovascular Science, University of Edinburgh, United Kingdom;
2
Respiratory CEDD Discovery Medicine, GlaxoSmithKline, Philadelphia, PA,
United States; 3 Department of Radiology, Royal Infirmary of Edinburgh, United
Kingdom; 4 Clinical Research Imaging Centre, University of Edinburgh, United
Kingdom; 5 MRC Centre for Inflammation Research, University of Edinburgh,
United Kingdom

Aim of the work: To evaluate carbohydrate metabolism in patients with COPD.
Materials and methods: In a randomized multicentral study cross evaluation of
disease incidence in a group of patients with COPD (300 subjects) and diabetes
mellitus 2 type (DM2) (400 patients) was performed. Sugar blood level was also
analyzed by glucose tolerance test (GTT) in COPD patients in the age of up to
60 years with normal fasting sugar levels in a subgroup of nonobese patients (50
subjects) and in obese patients (17 persons). COPD patients did not receive steroid
drugs or received them through inhalation in small doses, which were abolished
1-2 days before GTT. Population data served the control, and in GTT studies 45
patients within the age group up to 60 years with simple bronchitis and bronchial
asthma were used as additional control, 30 of them were nonobese and 15 obese.
Results: In COPD patients DM2 incidence was 2.8 times above control data (p<
0.01), while COPD incidence in DM2 patients was similar to that in the control
group (p>0.05). At the same time in both nonobese and obese COPD patients
GTT figures exceeded control data by 1.5 times (p<0.001) and 2 times (p<0.005)
respectively.
Conclusion: COPD is an important risk factor in developing glucose tolerance
disorders and DM2 and requires their purposeful diagnostics and correction.

COPD is associated with coronary artery disease (CAD). Coronary artery calcium
score (CACS) can identify and stratify risk in CAD. We evaluated CACS and its relationship with clinical outcomes using non-gated chest CT in a well-characterised
cohort of COPD patients (ECLIPSE study).
CACS (Agatston score) was assessed in 946 patients (COPD n=676, FEV1% predicted 48.7±16.1, age 63.2±7.0yrs; Smoker controls: n=199, FEV1% predicted
110.0±11.5, age 54.1±8.5yrs; Non-smoker controls: n=71, FEV1% predicted
114.4±13.8, age 54.7±9.2yrs). CACS was higher in COPD patients than smoker
or non-smoker controls (415±689 vs 141.7±396.4 vs 66.6±228.5, p<0.001).
When corrected for pack years, the calcium score percentile based on age, sex
and ethnicity was greater in the COPD group (56.5±1.6 vs 40.5±2.8 vs 30.5±5.1,
p<0.001). CACS in the COPD group correlated with age (r=0.40, p<0.001), pack
years (r=0.20, p<0.001), function (6 minute walking distance (=-0.13, p<0.001)
and mMRC dyspnoea score (r=0.11, p=0.006)) and some biomarkers (Interleukin
6 r=0.18, p<0.001; Clara Cell secretory protein16 R=0.18, p<0.001; Surfactant
Protein-d r=0.11, p=0.006) but not with emphysema (% low attenuation areas),
FEV1% predicted, exacerbation frequency or decline in FEV1. CACS and calcium
percentile corrected for pack years were higher in those who died during 3 years
follow up (65±(SD)23 vs 39±680, p=0.003 and 68±4.6 vs 57.2±1.5, p=0.027)
and a significant association between high CACS and mortality was confirmed by
a COX Proportional Hazards Model.
Thus in a cohort of COPD patients higher CACS was associated with poor function
and increased mortality.
Supported by GlaxoSmithKline (SCO104960, NCT00292552).

P213
Advanced glycation end products and its soluble receptor (sRAGE) are
increased in chronic heart failure but not in chronic obstructive pulmonary
disease
Piera Boschetto 1 , Ilaria Campo 2 , Mariarita Stendardo 1 , Enrico Casimirri 1 ,
Carmine Tinelli 3 , Claudio Ceconi 1 , Alessandro Fucili 1 , Alfredo Potena 4 ,
Licia Ballerin 4 , Leonardo M. Fabbri 5 , Maurizio Luisetti 2 . 1 Department of
Clinical and Experimental Medicine, University of Ferrara, Italy; 2 Department of
Molecular Medicine, Section of Pneumology, IRCCS Policlinico San Matteo
Foundation, University of Pavia, Italy; 3 Unit of Statistics and Biometry,
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 4 Respiratory
Physio-Pathology Unit, Hospital-University of Ferrara, Italy; 5 Department of
Respiratory Diseases, University of Modena & Reggio Emilia, Modena, Italy
The binding of the receptor for advanced glycation end products (RAGE) with its
ligands begins a cellular activation and an inflammatory signal amplification in
different diseases.
We determined the plasma levels of N(epsilon)-carboxymethyllysine (CML) and
soluble RAGE (sRAGE) in chronic heart failure (CHF) patients, in cases with
chronic obstructive pulmonary disease (COPD) and in healthy controls. We also investigated the associations between these biomarkers and the clinical and functional
characteristics of the study populations.
The CML and sRAGE plasma levels were measured by using a sandwich enzymelinked immunosorbent assay (ELISA) in 146 subjects, aged ≥ 65 years, divided
into five groups: 58 with CHF, 23 with COPD, 29 with CHF and COPD and 36
controls (18 current or former smokers, and 18 never smokers). Individuals with
diabetes were excluded from this study.
The CML and sRAGE levels were higher in CHF patients than in controls [CML:
1.9 (1.5-2.4) vs 1.6 (1.4-2.0) ng/mL; sRAGE: 0.51 (0.3-0.8) vs 0.41 (0.3-0.5)
ng/mL; p=0.01]. By contrast, both CML and sRAGE were not different when
the group with COPD and that with CHF/COPD were compared with controls
(p>0.05). sRAGE positively correlated with N-terminal proBNP (Nt-Pro BNP) in
the three patient groups: CHF (r=0.43, p<0.01), COPD (r=0.77, p<0.001) and in
CHF/COPD (r=0.60, p<0.01).
In conclusion, subjects with CHF have high plasma levels of CML and sRAGE.
The robust asociation between sRAGE and NT-proBNP concentrations might suggest a potential diagnostic and prognostic significance of this receptor in heart
failure.
Supported by the Italian Ministry of Health.

P211
Clinical impact of anaemia in patients with chronic obstructive pulmonary
disease: Results from ECLIPSE study
Mitja Lainscak 1,2 , Lisa Edwards 3 , Stefan Anker 2 , Courtney Crim 3 ,
Stephen Rennard 4 , Emiel Wouters 5 , William MacNee 6 . 1 Division of Cardiology,
University Clinic of Pulmonary and Allergic Diseases, Golnik, Slovenia; 2 Applied
Cachexia Research, Charite Universitaetsmedizin Berlin, Berlin, Germany;
3
Respiratory CEDD Discovery Medicine, GlaxoSmithKline, Philadelphia, PA,
United States; 4 Pulmonary and Critical Care Medicine, University of Nebraska
Medical Center, Omaha, United States; 5 Department of Respiratory Medicine,
Maastricht University Medical Centre, Maastricht, Netherlands; 6 MRC Centre
for Inflammation Research, University of Edinburgh, United Kingdom
Anaemia is common in chronic diseases, associated with poor outcomes. In COPD,
data on the effects of anaemia are scarce and inconclusive. We assessed the prevalence, incidence and clinical impact of anaemia in the ECLIPSE study,a large well
characterised COPD cohort.
Methods: We included patients with haemoglobin (Hb) value at baseline and at
least one measurement during 3-years follow-up. Anaemia was defined as Hb
<13g/L in men and <12 g/L in women.
Results: In 2097 COPD patients (63±7 years, 65% men, postbronchodilator FEV1
48±16%) anaemia was recorded at baseline in 123 patients (6%, Hb 120.9±49.9
g/dl), who were older (67±7 vs 63±7 years, p<0.001), and had greater functional
limitation as assessed by 6-minute walking distance, mMRC dyspnoea score,
SGRQ and BODE index (p<0.05), than those without anaemia. They had greater
cardiovascular, diabetes, peptic ulcer comorbidities (p<0.05) and had higher systemic levels of inflammatory markers (p<0.01). During follow-up, more patients
with anaemia died (24% vs 9%, p<0.001),with no significant differences in FEV1
decline, exacerbation rates or hospitalizations compared to those without anaemia.
New onset anaemia developed in 285/1974 (14%) of patients during follow up.
These patients had a similar pattern of functional limitation, comorbidity and
systemic inflammation as patients with anaemia at baseline, but had higher exacerbation rates and hospitalizations (p<0.05), but a similar proportion of deaths (9%).
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Investigation of neuromuscular transmission in patients with chronic
obstructive pulmonary disease: A preliminary report
Yuksel Kaplan 1 , Gazi Gulbas 2 , Hilal Ermis 2 , Ozden Kamisli 1 , Suat Kamisli 1 ,
Cemal Ozcan 1 . 1 Neurology, Inonu University, Malatya, Turkey; 2 Pulmonary
Medicine, Inonu University, Malatya, Turkey

airway. It is major cause of morbidity and mortality throughout the world. It is well
known that COPD is associated with significant systemic abnormalities. Numerous neurological involvement like cerebrovascular diseases, motor neuron diseases
and cognitive impairement has been reported in COPD. Cognitive dysfunction is
usually associated with hypoxia or hypercarbia in these patients. We aimed to
investigate the relationship between arterial blood gas analysis and pulmonary
function test parameters with P50 sensory gating in COPD patients.
Methods: 25 male (mean age 65.16±9.95 years) patients with COPD and 17
healthy male controls (61.52±6.33 years) were included into the study. The diagnosis of COPD was defined according to GOLD guidelines. P50 and N100
measurements were taken, the suppression percentage of P50 and N100 was
calculated.
Results: COPD patients showed significantly less P50 and N100 suppression when
compared to healthy controls. P50 suppression percentage mean was 43.82±30.23
in COPD patients, and 65.21±15.77 in controls (p=0.012). N100 suppression
percentage was 35.56±28.95 in COPD patients and 55.63±31.66 in controls
(p=0.042).
Conclusion: We found reduced P50 and N100 suppression in COPD patients. This
impairment is more clear in hypoxic COPD patients. Hypoxia leads to a decrease
in cerebral perfusion and an impairment of some cognitive abilities. P50 sensory
gating may be considered as a marker for cognitive decline in COPD patients. To
our knowledge, this is the first P50 sensory gating study in COPD.

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is accepted as a
systemic disease that affects all systems of the body. There is growing awareness about systemic inflammation and cardiovascular, neurologic, psychiatric, and
endocrine comorbidities associated with COPD. Various studies of patients with
CODP affecting both the central and and peripheral nervous system, either sequentially or simultaneously, have been reported by electrophysiological studies.
Single-fiber electromyography (SFEMG) is an electrophysiological technique of
great value in the assessment of neuromuscular disorders. The aim of study was to
delineate any dysfunction of NMT by SFEMG in COPD patients.
Methods: Sixteen COPD patients without evident clinical signs of muscle involvement and 16 healthy controls underwent SFEMG. Ten to 20 different potential
pairs were recorded and individual jitter values calculated. The results obtained
from patients were compared with those from the controls.
Results: Of 201 individual jitter values of the patients, 15 (7.4%) were abnormally
high, whereas only 1/165 (0.6%) jitter values from normal subjects were abnormal.
Abnormal NMT was found in 6/16 (37.5%) patients, but in none of the control
subjects.
Conclusion: Our study demonstrates that subclinical NMT abnormality is present
in COPD patients. To our knowledge, this is the first study to explore NMT
abnormality in patients with COPD, and we believe that further comprehensive
studies are needed to clarify whether patients with NMT abnormality have different
clinical/laboratory characteristics and prognosis than patients with normal NMT.

P217
Oxidative stress, inflammation and endothelial function in patients with
combined flow of chronic obstructive pulmonary disease and arterial
hypertension
Vitalii Kryvenko. Therapy and Family Medicine, Zaporizhzhya State Medical
University, Zaporizhzhya, Ukraine
Objective: To study oxidative stress, inflammation and endothelial function in
patients with combined flow of chronic obstructive pulmonary disease (COPD)
and arterial hypertension (AH).
Design and methods: 106 patients with COPD and combined flow of COPD and
AH were examined. The first group was formed by patients with combined flow
of COPD and AH (n=61), the second by patients with COPD (n=45). All patients
underwent clinical examination, measurement of C-reactive protein (CRP), ultrasound estimation of endothelium-independent vasodilation (EINVD). As oxidative
and nitrosative stress markers – the levels of spontaneous and iron induced aldehydephenylhydrazone’s (SAPH and ISAPH) and carboxyphenylhydrazone’s (SCPH
and ICPH) were measured.
Results: Patients with COPD and AH had higher levels of CRP (7,1 mg/l; CI
95% 5,21 -9,22) while comparing with COPD group - CRP (5,1 mg/l; CI 95%
2,79-7,56; p=0,03). The patients with combined flow had impaired EINVD (7,5%;
CI 95% 4,19-10,99) than COPD only (15,7%; CI 95% 11,79-19,63; p<0,001).
The levels of SAPH (0,062 units/g; CI 95% 0,047-0,079) and SCPH (0,041 u/g;
CI 95% 0,027-0,055) in COPD and AH group were also greater than COPD only
- SAPH (0,042 u/g; CI 95% 0,022-0,051; p=0,009) and SCPH (0,032 u/g; CI 95%
0,019-0,042; p=0,25).The patients with combined flow had higher levels of ISAPH
(0,212 u/g; CI 95% 0,187-0,242) and ICPH (0,124 u/g; CI 95% 0,014-0,148)
comparing with COPD patients - ISAH (0,143 u/g; CI 95% 0,118-0,168; p<0,001)
and ICPH (0,97 u/g; CI 95% 0,75-0,112; p<0,001). The impairments found in
EINVD may lie in the influence of oxidative stress and systemic inflammation.

P215
The impact of bacterial colonisation on airway inflammation in stable COPD
Richa Singh, Davinder Garcha, Anant Patel, Alexander Mackay,
Gavin Donaldson, Jadwiga Wedzicha. Academic Department of Respiratory
Medicine, UCL Medical School, London, United Kingdom
Culture-independent approaches are increasingly used for diagnostic microbiology.
Quantitative PCR (qPCR) enables accurate assessment of bacterial load in sputum.
We hypothesised that the degree of airway inflammation relates to bacterial load
in colonised stable COPD patients and may increase over time.
Sputa prospectively collected from stable patients in the London COPD Cohort were analysed using qPCR, to detect H. influenzae, M. catarrhalis and S.
pneumoniae, and ELISAs for sputum IL-1β and IL-8. 18 patients with bacterial
colonisation (detection in two successive stable samples) were included.
Mean age was 71.1 years (SD 8.0), FEV1 1.3L (0.5), FEV1 predicted 51.0% (17.5).
The mean interval between samples was 217 days (142).
Airway inflammation was higher with increasing sputum bacterial load (IL-1β:
r=0.448, p=0.006; IL-8: r=0.513, p=0.001, figure 1).

P218
FRAX program as a method of assessing the risk of osteoporotic fractures in
patients with chronic obstructive pulmonary disease
Ekaterina Kochetova. Cair of Internal Medicine, Petrozavodsk State University,
Petrozavodsk, Karelia, Russian Federation

There was no change in bacterial load or airway inflammation over time (table 1).
Table 1. Changes in bacterial load and airway inflammation over time

Total bacterial load (Log10 copies/ml)
IL-1β (pg/ml)
IL-8 (pg/ml)

Stable visit 1

Stable visit 2

p-value

7.4 (1.5)
4843 (5659)
2876 (3461)

7.5 (1.3)
3979 (4421)
2919 (3166)

0.76
0.26
0.95

In patients with COPD have a high risk of osteoporosis.The most convenient tool
to detect osteoporosis is a method of estimating the 10-year risk of osteoporotic
fractures FRAX, proposed in 2008, JA Kanis.
Objective: To explore the practical application of FRAX method to assess the
10-year risk of osteoporotic fractures in patients with COPD.
Materials and methods: We examined 108 patients with COPD. The study
group comprised men with long smoking history. Mean age 60,2±5,5 years. The
study of respiratory function was performed on a multi-type installation “MasterLab/Jaeger”. The study of bone mineral density (BMD) of lumbar spine and
proximal femur was performed by X-ray ab-sorbtsiometrii on densitometer “Lunar
DPX-NT”. Evaluation of ten major osteoporotic fracture risk and the risk of hip
fracture was calculated using the computer program FRAX. To calculate the risk
methodology used FRAX T-score femoral neck.
Results: In assessing the absolute risk of major common fractures associated with
osteoporosis, using a computer program FRAX, revealed that the minimal risk of
major fractures observed in patients with COPD 2 stage- 3,25, the maximum - in
patients with COPD 4 stage -7,4. The maximum risk of hip fracture was observed
in patients with COPD 4 stage- 4,5. Established reliable correlation values of ten
osteoporotic fracture risk, estimated by the method of FRAX with BMI (r -0,62, p
<0,01), with DLCO, (r -0,46, p <0,05), with BMD (r -0,86, p <0,05).
Conclusion: Patients with COPD stage 3 and 4 have a significantly higher risk of
fractures compared with patients with COPD stage 2.

Bacterial load and airway inflammation are stable over time in successive samples.
Increasing bacterial load, identified by qPCR, is associated with airway inflammation in stable COPD, suggesting the importance of airway infection in COPD
pathogenesis.

P216
The evaluation of sensory gating with P50 paradigm in chronic obstructive
pulmonary disease
Ozden Kamisli 1 , Hilal Ermis 2 , Suat Kamisli 1 , Gazi Gulbas 2 , Cemal Ozcan 1 .
1
Department of Neurology, Inonu University School of Medicine, Malatya,
Turkey; 2 Department of Chest Diseases, Inonu University School of Medicine,
Malatya, Turkey
Objective: Chronic obstructive pulmonary disease (COPD) is a common preventable and treatable disease characterized by persistant airflow limitation in the
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The absolute risk of osteoporotic fractures according to the program of
FRAX patients with chronic obstructive pulmonary disease
Ekaterina Kochetova. Cair of Internal Medicine, Petrozavodsk State University,
Petrozavodsk, Karelia, Russian Federation

atherosclerosis and cardiovascular risks in adults with COPD increases independent
of other risk factors. CIMT which shows direct proportion with age and inverse
proportion with FEV1% is a non-invasive, easily applicable and cheap method that
can be used in determining the risk of atherosclerosis.

Bone loss may be asymptomatic, and the first sign of osteoporosis are bone
fractures. Assessment of absolute risk (AR) osteoporotichesih fractures in patients
with COPD using the FRAX computer program is of great practical interest.
Objective: To examine the absolute risk of osteoporotic fractures by using FRAX
method in patients with COPD.
Materials and methods: We examined 108 patients with COPD. The study group
comprised men with long smoking history. Mean age 60,2±5,5 years. The study of
bone mineral density (BMD) of lumbar spine and proximal femur was performed
by X-ray absorptiometry at the densitometer “Lunar DPX-NT”. Evaluation of ten
osteoporotic fracture risk was calculated using the computer program FRAX. To
calculate the risk methodology used FRAX T-score femoral neck.
Results: The assessment of absolute risk (AR) of all hip fracture patients were
divided into 3 groups (AR <1, AR 1-3 and AR> 3). The maximum number of
patients at high risk of hip fracture observed among patients with COPD stage 4 84,6% (p <0,05). In evaluating the 10-year probability of any major osteoporotic
fracture patients were divided into 3 groups (AR <10, AR 10-20 and AR> 20).
AR 10-20 major fractures in the stages 3 of COPD was observed in 15,68%, of
patients with stage 4 COPD in 30,8%. These figures are significantly higher than
the corresponding figures in patients with COPD stage 2 (p <0,05).
Conclusion: Assessment of absolute risk of fractures provides useful information
to forecast the fracture in patients with COPD.

P222
Myocardial injuries in patients with chronic obstructive pulmonary disease
Mikhail Kiniakin 1 , Galina Sukhanova 2 , Olga Kuraspediani 3 . 1 Chair of Hospital
Therapy, Vladivostok State Medical University, Vladivostok, Primorsky Region,
Russian Federation
The purpose of this study is to determine a value of computer electrocardiotopography (CECTG) in myocardial injuries revealing in patients with obstructive
pulmonary disease (COPD) and to determine hypoxemia role in its developing.
Materials and methods: We examined 62 male patients with COPD (15 – moderate, 28 – severe, 19 – very severe stages). CECTG method has been used in addition
to common physical examination. This technique allows to evaluate condition of
all heart’s portions using multielectrode belt consisted of 65 unipolar leads, which
should be consecutively applied to the frontal and right side of the chest, abdomen
and the backside of the chest. Therefore, amount of monopolar leads increases to
260 electrocardiosignals. That allows estimating panoramic view of electrical field
of the heart. 10 myocardial regions were detected with estimating terminal part of
QRS complex. Patients have been devided into 2 groups by PaO2 level: first group
(n=29) with PaO2>80 mmHg, second group (n=33) had PaO2<79 mmHg.
Results: CECTG method revealed significant generalization of the myocardial
injuries in right ventricle as well as in the left one in patients with COPD (79.8%).
Myocardial injuries were detected mostly in rite ventricle area and posterodiafragmatic area of left ventricle. In compare with standard ECG CECTG revealed
myocardial injuries in 1,6 times often. Myocardial injuries in patients with hypoxemia has been detected significant more often (p<0,01) than in patient without
hypoxemia.
Conclusion: CECTG method revealed myocardial injuries in right and left ventricle in 79.8% patients with COPD. Hypoxemia takes a definite role in injuries
forming.

P220
Arterial stiffness and endothelial dysfunction in stable COPD patients
Marina Makarova, Sergey Avdeev, Alexander Chuchalin. Clinical Department,
Pulmonology Research Institute, Moscow, Russian Federation
Cardiovascular disease is common in COPD patients and is associated with poorer
prognosis. Arterial stiffness (AS) is a validated measure of cardiovascular risk.
Aim: To assess AS and endothelial dysfunction (ED) in COPD patients, to
determine thier association with other clinical and cardiopulmonary functional
parameters.
Methods: We enrolled 41 COPD patients (64.5±7.6 yrs, FEV1 37.7±14.1%) and
34 normal control subjects (CS). Lung function, blood gases, six-minute walking
distance (6MWD), nocturnal pulseoximetry, serum C-reactive protein (CRP) were
measured. Assessment of AS was performed by use of digital photoplethysmography (Pulse Trace PCA 2 Micro Medical). Change in reflection index (RI) of the
digital volume pulse in response to salbutamol (RISALB) and serum endotelin-1
(ET-1) were used to assess ED.
Results: In COPD patients stiffness index (SI) was higher than in CS: 11.3±3.3
vs 6.9±0.9 m/s, p<0.05. There were significant correlations of SI with FEV1
(r= 0.40), respiratory rate (r=0.44), BMI (r=-0.53), 6MWD (r=-0.53), pulse during sleep (r=0.50), CRP (r=0.47). RISALB was lower in COPD patients than in
CS (1,15[0-10]% vs 11,50[6-19]%, p<0,05) and decreased according to COPD
stages: GOLD II 5,85[2,15-13]%; GOLD III 1,65[-1,7-10,35]%; GOLD IV 0[02]%; p>0,05. The ET-1 levels were elevated in COPD patients and correlated
with RISALB (r=-0.46, p=0.03). RISALB was significantly associated with mean
nocturnal SpO2 (r=0.38), DLCO (r=0.45).
Conclusion: AS and ED are significantly impaired in COPD patients. Decreased
FEV1, 6MWD and systemic inflammation were associated with ED. Hypoxemia,
elevated ET-1 level and decreased DLCO have an association with both AS and
ED.

P223
The metabolic syndrome (MetS) in patients with chronic obstructive
pulmonary disease (COPD) and its association with airway obstruction
Velin Stratev 1 , Jordan Petev 2 , Sonya Galcheva 3 , Marinka Peneva 1 . 1 Clinic of
Pulmonology and Allergology, UMHAT “St. Marina”, Varna, Bulgaria; 2 Dept. of
Internal Diseases, Military Medical Academy - Naval Hospital, Varna, Bulgaria;
3
Dept. of Paedistrics, UMHAT “St. Marina”, Varna, Bulgaria
Background: The metabolic syndrome (MetS) is common in patients with COPD
and is part of the so called chronic systemic inflammatory syndrome.
Aim: To investigate the presence of MetS in patients with COPD and healthy
subjects and to assess the association of its components with airway obstruction.
Methods: We performed a cross-sectional study with 244 participants (mean age
60.5±9.5 years) divided into 2 groups: 141 subjects with COPD and 103 healthy
matched controls. We measured the characteristics of the syndrome as stated by
the IDF definition. Anthropometry and biochemical tests were performed, as well
as spirometry to define the stage and severity of the disease.
Results: 41.8% of the COPD patients presented 3 or more features of the MetS
versus 39% in the control group. Using multiple linear regression analysis we defined that the main predictor of MetS was the increased waist circumference (WC)
(β=0.263, p=0.022). Among the MetS subjects, COPD patients had significantly
higher WC compared to the controls (111.0±17.8 vs 104.0±12.4 cm, p=0.032). In
COPD subjects with the syndrome BMI, WC, SBP, DBP, fasting blood glucose and
triglycerides were significantly higher compared to those without MetS (p<0.01
for all), while HDL-cholesterol was significantly lower (p=0.017). In patients
presenting MetS we also found a significant negative correlation between WC and
FVC and FEV1% predicted (r= -0.291, p=0.011 for FVC and r= -0.327, p=0.004
for FEV1, respectively).
Conclusion: The present study suggests that the MetS is frequent among patients
with COPD. The abdominal obesity measured as an increased WC is associated
with the airway obstruction.

P221
Evaluation of carotis intima media thickness in COPD patients
Fahri Halit Besir 1 , Leyla Yilmaz Aydin 2 , Omer Yazgan 1 , Talha Dumlu 2 , Melih
Engin Erkan 3 , Elif Onder 4 , Hulya Coskun 4 . 1 Radiology, Duzce University,
Duzce, Turkey; 2 Chest Disease, Duzce University, Duzce, Turkey; 3 Nuclear
Medicine, Duzce University, Duzce, Turkey; 4 Internal Medicine, Duzce
University, Duzce, Turkey
Background: Chronic obstructive pulmonary disease (COPD) and atherosclerosis
may occur due to similar risk factors and have a significant cause of morbidity and
mortality. In this study to assess the relationship between COPD and atherosclerosis; carotis intima media thickness (CIMT) of COPD patients and adult healthy
individuals with normal BMI and metabolic parameters compared.
Method: 2230 participants aged between 18 -92; 46 patients diagnosed with COPD
according to clinical features and pulmonary function tests the study, 47 healthy
controls who do not have exclusion criteria were evaluated. Doppler ultrasound
was performed for the assessment of CIMT to all participants.
Results: Mean CIMT in COPD group and control group were 0.79±0.16 mm and
0.616±0.1 mm, respectively (p <0.001). In logistic regression analysis that made
to determine the parameters affecting atherosclerotic; it was found that CIMT was
related to age with direct proportion (p = 0.004) and to FEV1% with inversely
proportion (p = 0.029).
Conclusion: Persistent low-grade systemic inflammation in COPD and atherosclerotic disease may possibly have been reported a factor in both pathologies. Early

P224
Increased sympathetic nerve activity in COPD is associated with elevated
morbidity and mortality
Helge Haarmann 1 , Stephan Klarner 1 , Tobias Raupach 1 , Stefan Andreas 1,2 .
1
Cardiology and Pneumology, University Medical Center, Goettingen, Germany;
2
Pneumology, Lung Hospital Immenhausen, Immenhausen, Germany
Chronic obstructive lung disease (COPD) is characterized by systemic effects.
Studies using microneurographic recordings and heart rate variability proved an
increase in sympathetic nerve activity in COPD, which possibly contributes to
progression and severity of the disease. Aim of this study was to investigate in a
follow-up survey if increased sympathetic nerve activity is associated with elevated
morbidity and mortality in patients with COPD.
Methods: Evaluations of the sympathetic nerve activity via microneurographic
recordings were performed in two studies* in 1998/99 and 2005/06 at the Univer-
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sity Medical Center Göttingen, including an overall of 20 patients with COPD (as
published in AJRCCM 2001;164:597 and ERJ 2008;32:387). The study participants or their relatives were contacted via a telephone survey in the year 2010/11
and asked for the number of hospitalizations or date of decease of the participant.
The results of the survey were correlated with the collected data of the past two
studies.
Results: COPD patients who were hospitalized or deceased (n=12) compared to
live patients without hospitalizations (n=8) show a significant increase in muscular
sympathetic nerve activity (MSNA) in bursts/min (60,3 to 40,5; p=0,022), furthermore lower values in FEV1 (% pred) (39 to 54; p=0,035) and lower pO2 (69,12
to 78,04;p=0,025).
Conclusion: As well as other characteristics of COPD (decrease in FEV1, pO2)
the increase in sympathetic nerve activity is likely to be associated with elevated
morbidity and mortality in patients with COPD.
*Supported by Deutsche Forschungsgemeinschaft (DFG) An 260/2-1; An 260/6-1.

Hospital
admissions

Hospital
bed days

ICU
admissions

A&E
visits

GP
visits

81*
44*

152†
50†

2**
0**

99‡
20‡

50$
0$

Pre-omalizumab (n=41)
Post-omalizumab (n=41)

*n=33; † n=13; **n=22; ‡ n=30; $ n=4; ICU = intensive care unit.

function and other clinical/patient-reported outcomes in severe persistent allergic
asthma patients in a ’real-life’ clinical setting.
P227
Long-term effectiveness of omalizumab in patients with severe persistent
allergic (IgE-mediated) asthma: Real-life data from 3 UK centres
Mark Britton 1 , Timothy Howes 2 , Dinesh Saralaya 3 , Deborah Hepburn 1 ,
Monica Nordstrom 1 , Kate Welham 2 , Karen Regan 3 , Ismail Kasujee 4 .
1
Respiratory Medicine, St. Peter’s Hospital, Chertsey; 2 Respiratory Medicine,
Colchester Hospital University NHS Foundation Trust, Colchester; 3 Department
of Respiratory Medicine, Bradford Teaching Hospitals NHS Trust, Bradford;
4
Respiratory Medicine, Novartis Pharmaceuticals UK Ltd, Frimley/Camberley,
United Kingdom

55. Asthma: risk factors and effect of anti-IgE

For patients with uncontrolled severe persistent allergic (IgE-mediated) asthma,
omalizumab is an effective add-on therapy. However, limited data are available
reporting on long-term effectiveness of omalizumab in UK clinical settings. In
a previous pooled analysis using data from 3 UK centres, healthcare utilisation
substantially reduced and patient reported outcomes improved post-omalizumab
in patients with severe allergic asthma (mean treatment duration: 982 days;
range: 112–3839). Using the same patient cohort, data were compared for 2 years
pre-omalizumab and for most recent assessment post-omalizumab initiation, to determine if improvements were sustained with longer-term treatment. Patients (n=50;
age 18–74) received omalizumab for mean of 1318 days (range: 238–4217). 85%
patients were responders at 16 weeks. Reductions in hospital admissions/bed days,
accident & emergency (A&E) and GP visits were seen post-omalizumab (Table).

P225
Assessment of long-term omalizumab treatment in severe allergic asthma
Eylem Sercan Özgür, Cengiz Özge, Ahmet Ilvan, Sibel Atis Nayci. Chest
Diseases, Mersin University School of Medicine, Mersin, Turkey
Objectives: Several clinical studies have demonstrated omalizumab efficacy in
patients with severe allergic asthma, but the treatment period has always been
relatively short (4-12 months). There are a few data long term omalizumab therapy. We aimed to assess the long-term clinical and functional effectiveness of the
omalizumab treatment in severe allergic asthmatic patients.
Methods: Medical registries were used to evaluate the 0, 4, 12 and 36 months
effectiveness of omalizumab treatment. 26 patients (female/male:21/5) with severe
allergic asthma, uncontrolled despite GINA Step 4 therapy. Effectiveness outcomes
included spirometry, level of asthma control which evaluated by asthma control
test (ACT), systemic glucocorticosteroid (sGCS) use, emergency room (ER) visits
and hospitalizations for severe exacerbations.
Results: The mean age was 47.6±13.9 and duration of allergic asthma 22.7±10.1
years. Total IgE serum levels was 322.0±178.1 IU/mL. Mean duration of omalizumab treatment was 40.8±8.2 months. FEV1 improved statistically significant at
all time points versus baseline (p<0.05). The level of asthma control as evaluated
by ACT was significantly improved after treatment (p<0.05). We determined
significant reduce numbers of exacerbation (p<0.05), emergency visits (p<0.05),
hospitalizations (p<0.05), sGCS (p<0.05) and SABA (p<0.05) use at 36 months.
Conclusion: This study showed that long-term therapy with omalizumab for up
to 3 years was well tolerated with significant improvement of both symptoms and
function. For this reason, suggesting that administration of omalizumab for longer
than 12 months could be beneficial for responders patients.
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Mean maintenance oral corticosteroid (OCS) dose reduced pre- to postomalizumab: 12.8 to 4.5 mg/day. Overall mean [SD] AQLQ score (+1.6 [1.5])
and ACT score (+3.9 [10.3]) improved post omalizumab; in patients not on OCS
vs patients on OCS (at baseline) improvements were greater: AQLQ: 2.2 [1.1] vs
1.5 [1.5]; ACT: 8.8 [4.9] vs 7.0 [6.5]. Results from this real-life follow-up study
demonstrate that improved outcomes in patients with severe allergic asthma are
sustained with longer-term omalizumab therapy.
P228
Real-life effectiveness of omalizumab in patients with severe persistent
allergic (IgE-mediated) asthma: Pooled data from 4 UK centres
Mark Britton 1 , Timothy Howes 2 , Dinesh Saralaya 3 , Matthew Masoli 4 ,
Monica Nordstrom 1 , Karen Regan 3 , Deborah Hepburn 1 , Kate Welham 2 ,
Ismail Kasujee 5 . 1 Respiratory Medicine, St. Peter’s Hospital, Chertsey, Surrey;
2
Respiratory Medicine, Colchester Hospital University NHS Foundation Trust,
Colchester; 3 Respiratory Medicine, Bradford Teaching Hospitals NHS Trust,
Bradford; 4 Plymouth Hospital NHS Trust, Derriford Hospital, Plymouth, Devon;
5
Respiratory Medicine, Novartis Pharmaceuticals UK Limited,
Frimley/Camberley, Surrey, United Kingdom

P226
Omalizumab improves lung function in severe persistent allergic
(IgE-mediated) asthma patients: Pooled data from 5 UK centres
Matthew Masoli 1 , Beverley Castell 1 , David Halpin 2 , Chervonne Chamberlain 2 ,
Robert Stone 3 , Rahul Shrimanker 3 , Lee Dobson 4 , Kelly Cutland 4 ,
Jay Suntharalingam 5 , Rachel Carver 5 , Ismail Kasujee 6 . 1 Chest Clinic, Derriford
Hospital, Plymouth, Devon, United Kingdom; 2 Respiratory Medicine, Royal
Devon and Exeter Hospital, Exeter, Devon, United Kingdom; 3 Respiratory
Medicine, Musgrove Park Hospital, Taunton, Somerset, United Kingdom;
4
Respiratory Medicine, Torbay Hospital, Torbay, Devon, United Kingdom;
5
Respiratory Medicine, Royal United Bath Hospital, Bath, Somerset, United
Kingdom; 6 Respiratory Medicine, Novartis Pharmaceuticals UK Limited,
Frimley/Camberley, Surrey, United Kingdom

Omalizumab is an effective adjunctive therapy for patients (age ≥6 years; European
Union), with uncontrolled severe persistent allergic asthma. To evaluate the effectiveness of omalizumab on real-life outcomes in UK clinical settings, we retrospectively reviewed records from severe allergic asthma patients who were receiving
omalizumab (150–600 mg q4wk or q2wk) at 4 UK centres. Data were compared for
12 months (Plymouth) or 2 years (Chertsey; Bradford; Colchester) pre-omalizumab
and for the most recent assessment following omalizumab initiation.
Patients (n=80; age 14–74 years) received omalizumab for an average of 1190
days (range: 112–4217). 82% patients responded to treatment at 16 weeks. There
was a decrease in hospital admissions/bed days, ICU admissions, and accident &
emergency (A&E) and GP visits (Table) and in oral corticosteroid (OCS) use post
omalizumab initiation; mean maintenance dose of OCS pre- and post-omalizumab
was 14.6 and 4.7 mg/day, respectively. Mean [SD] improvements were also observed in Asthma Quality of Life Questionnaire (AQLQ) score (+1.6[1.4]) and

Omalizumab is an effective add-on therapy for patients with severe persistent allergic (IgE-mediated) asthma. However, in the UK there are limited data reporting on
the real-life effectiveness of omalizumab therapy on patient outcomes, particularly
with regard to effect on lung function. We retrospectively reviewed outcomes
in severe allergic asthma patients receiving omalizumab at 5 South West UK
centres (Exeter; Plymouth; Bath; Taunton; Torbay). Data were compared for 12
months pre-omalizumab vs 16 weeks and most recent assessment (last 12 months)
post-omalizumab initiation. Patients (n=51; age 17–69 years) received omalizumab
for an average of 798 days (range: 190–1569). 41/51 (80%) patients responded
to treatment at 16 weeks and are included in this analysis. Post omalizumab
initiation, mean FEV1 (L/min) improved from 1.9 pre-omalizumab to 2.3 (16
weeks) and 2.1 (most recent). Mean maintenance oral corticosteroid (OCS) dose
pre- and post-omalizumab was 22.7 and 8.9.mg/day, respectively. Overall mean
[SD] scores for AQLQ and ACT improved after 16-weeks’ treatment: +1.6 [0.86]
and +3.0 [9.5], respectively. Reductions were seen post-omalizumab in hospital
admissions/bed days, accident & emergency (A&E) and GP visits (most recent
[Table]). These results demonstrate omalizumab’s effectiveness in improving lung
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Asthma Control Test (+3.8[9.0]). Patients not receiving OCS at baseline (n=22)
achieved higher mean [SD] AQLQ scores compared with those receiving OCS at
baseline (n=49): 1.8[1.5] vs 1.6[1.3], respectively. These results demonstrate the
effectiveness of omalizumab in a clinical setting, and further support the efficacy
of omalizumab shown in clinical trials.

of these mice against experimental induced asthma but until now it is not clear
how the protective effect is transmitted from the mother to the fetus.
Aim and subjectives: To find out if the upregulation of IL-6 during the treatment of pregnant mice with Acintobacter lwoffii is involved in transmitting the
asthma-protective effect from the mother to the offspring.
Methods: To analyze the role of IL-6 in transmaternal asthma protection female
IL-6 ko mice in a Balb/c background (IL-6 –/–) were treated with Acinetobacter
lwoffii F78 and mated to wildtype males (IL-6 +/+). The heterozygous offspring
(IL-6 +/–) was than sensitized and challenged with OVA to analyse the asthmatic
phenotype. To rule out that already the loss of one copy of IL-6 affects the asthmatic phenotype without A. lwoffii treatment the asthmatic phenotype of IL-6 ko
and IL-6 heterozygous mice was additionally analysed in an acute asthma model.
Results: In the acute model IL-6 ko mice exhibit an exacerbated asthma phenotype
with increased numbers of eosinophils in the BAL and augmented concentration
of Th2 cytokines compared to the wildtype. The heterozygous mice show the
same phenotype as wt mice. In the prenatal model the offspring of IL-6 ko female
treated with A. lwoffii display a strong asthmatic phenotype.
Conclusions: IL-6 might be involved in transmaternal asthma-protection induced
by the farm-derived bacterium Acinetobacter lwoffii.

P229
Efficacy and safety of omalizumab in real-life practice in India
Ashok Mahashur, Deepak Talwar, Mangala Kotnis. Chest Medicine, P.D. Hinduja
Hospital, Mumbai, Maharashtra, India Chest Medicine, Metro Hospitals and
Heart Institute, Noida, UP, India Medical Department, Novartis Pharma India,
Mumbai, Maharashtra, India
A 52-week, post-marketing study to assess the efficacy and safety of omalizumab
in an Indian population is ongoing; we present interim 16-week data.
This is an open-label, multi-center, observational, post-marketing study in 72 patients (mean age 51.7±14.9 y) with moderate-to-severe persistent allergic asthma.
Endpoints are asthma exacerbations, work/college days missed, hospitalizations,
ACQ 5 and ACT scores, FEV1 , and ICS use. Safety and tolerability are also being
assessed. Qualitative and quantitative variables are analyzed using Chi-Square
tests and paired t-tests, respectively. All parameters are compared from baseline to
week 16 of omalizumab treatment.
35.9% of patients experienced ≥1 exacerbation at baseline. This reduced significantly to 15.4% at week 16 (p=0.046). The proportion of patients missing
college/work and requiring unscheduled hospitalizations also reduced significantly
with omalizumab (41.7% to 12.5%, p=0.039; 23.7% to 2.6%, p=0.021, respectively). ACQ scores significantly improved with omalizumab; composite scores
decreased by 4.2 (14.8 vs. 10.6, 95%CI -6.5 to -1.9; p=0.001) and mean scores by
0.8 (3.3 vs. 2.5, 95%CI -1.4 to -0.2; p=0.015). ACT scores improved significantly
by 5.3 (10.1 vs. 15.4, 95%CI 2.4 to 8.4; p=0.002). FEV1 improved by 0.51L (1.23
vs. 1.74, 95%CI 0.38 to 0.64; p=0.000), and mean ICS dose decreased by 109μg
(700.8μg vs. 591.8 μg, 95%CI -205.4 to -12.5; p=0.028). One gastrointestinal
adverse event of moderate intensity (suspected drug related) was reported during
the study and resolved with concomitant medication.
Omalizumab is an effective and safe therapeutic option in Indian patients with
uncontrolled allergic asthma despite high-dose ICS plus LABA.

P232
Allergyprotective effects of Staphylococcus scuiri in a house dust mite (HDM)
model of allergic airway inflammation
Stefanie Hagner, Min Zhao, Hani Harb, Harald Renz, Petra Pfefferle,
Holger Garn. Medicine, Institute for Laboratory Medicine and Pathobiochemistry,
Philipps University of Marburg, Biomedical Research Center (BMFZ), Marburg,
Germany
Background: Recently, epidemiological studies revealed a specific association
between Staphylococcus scuiri exposure and reduced asthma prevalences.
Aim: To investigate the influence and role of S. scuiri, a Gram-positive bacterium,
on allergen-induced sensitization and airway inflammation in a murine model
with a mixed phenotype (with eosinophil and neutrophil inflammation) using a
clinically relevant allergen (HDM model).
Methods: Mice were treated intranasally with S. scuiri three times a week before and during repeated intranasal exposures to HDM extract. Lung function,
recruitment of inflammatory cells as well as production of related cytokines and
chemokines were measured.
Results: The application of S. scuiri strongly inhibited the generation of HDM
extract-induced airway inflammation. Analyses of bronchoalveolar lavages showed
a reduction of both, eosinophil and neutrophil numbers, in comparison to controlanimals. The reduction of eosinophils correlated with a reduction of IL-5, and
of goblet cell hyperplasia. The mRNA expression of eotaxin and KC, the key
chemokines in the induction of eosinophils and neutrophils into allergic tissue,
was markedly reduced.
Conclusions: Administration of S. scuiri to mice challenged with HDM extracts protects them from the development of airway inflammation and associated
pulmonary pathology.

P230
Natural history of IgE sensitisation to food allergens in a cohort of adults
Antonios Patelis 1 , Christer Janson 1 , Andrei Malinovschi 1 ,
Maria Gunnbjörnsdottir 1 , Torarinn Gislason 2 , Kjell Torén 4 , Betril Forsberg 5 .
1
Department of Respiratory Medicine & Allergology, Uppsala University
Hospital, Uppsala, Sweden; 2 Dept. of Respiratory Medicine and Sleep,
Landspitali University Hospital, Reykjavik, Iceland; 3 Respiratory Epidemiology
and Public Health Group, National Heart and Lung Institute Imperial College
London, London, United Kingdom; 4 Occupational and Environmental Medicine,
Sahlgrenska Akademin, Gothenburg, Sweden; 5 Occupational and Environmental
Medicine, Umeå University, Umeå, Sweden
Background: The prevalence of sensitisation to aeroallergens is reported to be
unchanged or to decrease in adults in longitudinal studies. No longitudinal studies
exist on the natural history of sensitisation to food allergens.
Methods: A subgroup of participants from the European Community Respiratory
Health Survey (ECRHS) in Iceland and Sweden (n = 806) performed allergy
tests (aeroallergens and food allergens) in ECRHS I (1990-1991), and ECRHS
II (1999-2000) within the frame of EuroPrevall. IgE-sensitisation was measured
against mite, cat (referred as perennial), timothy (referred as grass pollen) and egg
white, milk, fish/cod, wheat, peanut, and soy (referred as food allergens).
Results: Food sensitisation decreased by 56% (from 5% to 2.2%). Peanut IgEsensitisation was the most common food allergen sensitisation and its prevalence
decreased by 67% (from 2.7% to 0.9%). Perennial allergen sensitisation decreased
by 9% (from 18.5% to 16.8%) and grass pollen sensitisation decreased by 15%
(from 17.5% to 14.8%) (all p-values<0.001). The decreasing prevalence of allergic
sensitisation for food, perennial and seasonal allergens was found both in subjects
younger or older than 31 years (median age of cohort in ECRHS I). Persistence of
sensitisation to food (10 of 40 subjects), perennial (114 of 149 subjects) and grass
pollen sensitisation (104 of 141 subjects) was related to higher levels of total IgE
at baseline (p<0.01).
Conclusion: Prevalence of allergic sensitisation to food decreased in adults during
a 9-year-period and this is likely to be due to aging. Persistence of IgE to food
allergens was related to higher baseline levels of total IgE.

P233
Balance disturbances in asthmatic patients. An unrecognized link between
lung, brain and labyrinth
Ângelo Geraldo José Cunha 1 , Maria do Patrocínio Tenório Nunes 2 , Regina
Maria Carvalho-Pinto 3 , Fernanda da Cunha Martins 4 , Catarina Costa Boffino 5 .
1
Internal Medicine, University of Sao Paulo Medical School, Sao Paulo, Brazil;
2
Internal Medicine, University of Sao Paulo Medical School, Sao Paulo, Brazil;
3
Pneumology, University of Sao Paulo Medical School, Sao Paulo, Brazil;
4
Department of Medicine, Unifeso School of Medicine, Terezopolis, RJ, Brazil;
5
Physiotherapy, University of Sao Paulo Medical School, Sao Paulo, Brazil
Background: Correlations between asthma and anxiety and between anxiety and
balance disorders have been repeatedly described. These observations suggest that
equilibrium abnormalities may also be present in asthmatic patients. This issue is
clinically relevant because untreated postural deficits can potentially worsen the
prognosis of asthma by triggering anxiety and, consequently, respiratory symptoms. This study aimed to evaluate the efficiency of postural control in asthma
patients and its potential correlation with anxiety symptoms.
Methods: We compared 30 subjects with persistent, controlled asthma to 30 ageand sex-matched controls. Anxiety symptoms were evaluated using the Spielberger
State-Trait Anxiety Inventory (STAI). Balance control was evaluated by dynamic
posturography using measurements of the center of pressure (CoP) displacement
in the latero-lateral and antero-posterior directions.
Results: The asthma group had significantly higher scores for the STAI–
State (46.8±11.38 versus 38.2±13.16; t = 2.89; p=0,005) and the STAI-Trait
(50.1±13.60 versus 37.9±12.67; t = 4.22; p<0,001). An analysis of covariance
(using anxiety as the covariate) showed increased values for the area delimited by
the CoP in asthmatic patients.
Conclusion: Balance abnormalities seem to occur frequently in asthma patients
independently of the presence of anxiety symptoms. However, the presence of
vestibular dysfunction caused by anxiety provocation may have a major impact
on the prognosis of these patients. These findings suggest that disequilibriumrelated complaints must be investigated in asthmatic patients, particularly in those
presenting with higher levels of anxiety.

P231
Analysis of IL-6 function in transmaternal asthma protection induced by
Acinetobacter Iwoffii
Dörthe Andrea Kesper 1 , Olaf Pinkenburg 2 , Petra Ina Pfefferle 1 , Holger Garn 1 ,
Harald Renz 1 . 1 Institute of Laboratory Medicine and Pathobiochemistry,
Molecular Diagnostics, Philipps-University, Marburg, Germany; 2 Insitute for
Immunology, Philipps-University, Marburg, Germany
Introduction: It has been shown in a mouse model that treatment of pregnant mice
with the farm- derived bacterium Acinetobacter lwoffii F78 protects the progeny

17s

S UNDAY, S EPTEMBER 2 ND 2012
P234
Is serum cholesterol a risk factor for asthma?
Srikanth Krishnamurthy, Anupama Murthy Kaza, Karthikeyan Ramaraju,
Nithilavalli Balasubramanian, M. Smirthi. Department of Tuberculosis and
Respiratory Diseases, PSG Institute of Medical Sciences and Research,
Coimbatore, Tamilnadu, India

of sleep disturbances due to wheezing than non-obese asthmatics (p<0.01). They
also reported more speech disturbances (23.1% vs 9.5%, p = 0.082) and a higher
number of wheezing attacks in the past 12 months (more than 12, 15.4% vs
8.4%, p = 0.106) than the non-obese asthmatic children. Most of the obese atopic
children were already overweight or obese at the time of the diagnosis (66.6%).
None of the associations were significantly different for boys or girls. The study
shows that there is some evidence of an association between excess body weight
or obesity and atopy particularly asthma and that being overweight might increase
the likelihood of asthma and other allergic conditions.

Background: Proinflammatory role of serum cholesterol in asthma has been
recently explored with contradicting results. Clarity on the link between serum
cholesterol and asthma may lead to newer options in planning management strategies. The objective of our study was to examine the relationship between serum
cholesterol, asthma and its characteristics.
Method: Forty asthmatics and 40 normal subjects were examined cross-sectionally
and their serum fasting cholesterol and serum highly sensitive C reactive protein
(hsCRP) levels were measured along with other baseline investigations. All subjects
were non smokers.
Results: Serum total cholesterol (mean ± SD) among asthmatics was
176.45±30.77 mgs/dL as compared to 163.33±26.38 mgs/dL among normal
subjects (P < 0.05). This higher serum cholesterol level was found to be associated
with asthma independent of age, gender, BMI, Socioeconomic status and serum
hsCRP levels. However the association was only modest {adjusted odds ratio
1.027 (95% CI 1.005 – 1.049) p < 0.05}. There was no association between serum
cholesterol and asthma characteristics like duration of illness, intake of inhaled
steroids and frequency of emergency department visits.
Conclusion: Our study found a weak but statistically significant association between higher levels of serum cholesterol and asthma which is independent of age,
gender, BMI, socioeconomic status and serum hsCRP. Future research is required
in a larger population to substantiate above association and its clinical implications.
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Prevalence and severity of asthma, rhinitis and eczema in Chinese school
children
Ning Song, Jin Zhang, Mohammed Shamssain, Shuting Hao, Jianling Wu,
Chunling Fu, Xixin Yan. Respiratory Medicine, The Second Hospital of Hebei
Medical University, Shijiazhuang, Hebei, China Respiratory Medicine, The
Second Hospital of Shijiazhuang, Shijiazhuang, Hebei, China School of Health
Sciences, University of Sunderland, United Kingdom
The prevalence of asthma has been increasing in the industrialised world over
the past few decades. We studied 10824 Chinese school children (5305 boys and
5519 girls) from Shijiazhuang city in Hebei Province in China. We used ISAAC
questionnaire (the International Study of Asthma and Allergies in Childhood).
This major project is a baseline of a longitudinal study looking at changes in the
prevalence rates of asthma, rhinitis and eczema in these children and risk factors
of asthma and allergies in Chinese children including high level of air pollution.
The prevalence rates were higher in boys compared to girls (wheeze ever 6.6 vs
4.9; exercise-induced wheeze 3.4 vs 3.2; asthma ever 1.5 vs 0.8; ever rhinitis 15.4
vs 12.2; current rhinitis 11.1 vs 8.3; hay fever ever 4.8 vs 3.8; chronic rash ever
2.7 vs 2.2; and eczema ever 12.4 vs 10.7). The prevalence rates were lower than
Chinese children living in Hong Kong (wheeze ever 5.7 vs 13.0; asthma ever 1.1
vs 8.6; current wheeze 1.9 vs 6.6; current rhinoconjunctivitis 2.4 vs 16.2; and
current flexural eczema 0.9 vs 4.3). These differences may be due to different early
life experience and exposure including dietary and aeroallergens exposure. The
present study will help to add new knowledge related to the longitudinal effects of
air pollution and allergies in Chinese children.

P235
Climate change: The impact of different pollen burden on hay fever
peculiarities
Rafail Rozenson, Saule Zhumambayeva. Children Disease No. 1, Medical
University Astana, Kazakhstan Children Disease No. 1, Medical University
Astana JSC, Astana, Kazakhstan
The aim of the study: To compare hay fever peculiarities and clinical duration in
children and adolescents of the same region in the conditions of different pollen
burden.
Material and methods: The study conducted in seasons of 2010 and 2011.
The special allergological questionnaires were completed. Pollen burden count
was assessed by the standard method. Correlation between intensity of clinical
manifestations and meteorological factors like average temperature, atmospheric
moisture capacity and precipitations were determined. Meteorological data were
obtained in the Civil Aviation Meteorological Station of Astana airport.
Results: We compared two different pollen loads in two consequent pollination
seasons of 2010 and 2011. Due to unusually warm April of 2011 with average
temperature more than 17oC, a great shift in pollination duration and intensity
ascertained. The total pollen load in August 2010 was from 14 to 37 pollen grains
per one air liter3, whereas in the same period in August 2011 it varied from 31
to 64 pollen grains per one air liter3. Totally 467 patients with hay fever were
examined. In comparison to 2010, the season of 2011 showed high incidence of
firstly diagnosed hay fever cases (36.4% instead of 17.3%, P<0.001) and increase
of morbidity rate from 4.3% to 7.4%, (P<0.01) in young age children. Pollen
asthma incidence increased from 26.8% to 42.4%, (P<0,001) and the incidence of
dermatological symptoms increased from 24.0% to 29.8%, (P<0.05). The consultation rate increased with the atmospheric moisture capacity higher than 42% and
with temperature above 31.0oC.
Conclusions: Climate change has a great influence on hay fever clinical peculiarities in children and adolescents.

P238
Time changes in allergic rhinitis in Skopje, the Republic of Macedonia
Mica Kimovska 1 , Emilija Vlaski 1 , Lidija Seckova 1 , Katerina Stavric 2 ,
Rozalinda Isjanovska 3 . 1 Department of Pulmonology, University Children’s
Clinic R. Macedonia, Skopje, Macedonia, The Former Yugoslav Republic of;
2
Department of Immunology, University Children’s Clinic, Skopje, Macedonia,
The Former Yugoslav Republic of; 3 Department of Epidemiology, Institute of
Epidemiology and Biostatistics with Medical Informatics, Skopje, Macedonia,
The Former Yugoslav Republic of
Aim: The aim of the study was to assess the 4-yr time changes in allergic rhinitis
(AR) due to the lifestyle in young adolescents in Skopje, R. Macedonia.
Methods: Two cross-sectional surveys using ISAAC Phase 3 questionnaires on AR
and environmental risk factors were performed. The self-reported data from 3026
adolescents aged 13-14 yrs in the first and from 1088 adolescents in the second
survey were analyzed. Pearson chi-square test was conducted in comparisons of
prevalence figures between the two surveys.
Results: In 2001-2004 and 2005-2008 survey the established prevalence rates of
AR were as follows, respectively: for AR symptoms “ever” 30.0 vs. 27.9%, for
current AR symptoms 23.1 vs. 19.9% (p=0.034), for current severe AR symptoms
2.5 vs. 2.3% and for ever-diagnosed hay fever 6.7 vs. 4.4% (p=0.007). Significantly
decreased prevalence rates of frequent milk and eggs intake (68.3 vs. 62.7% and
23.6 vs. 20.3%), TV-watching time 3 hours daily (63.3 vs. 38.9%), gas cooking
(12.0 vs. 9.1%) and wood/coal/oil heating (18.0 vs. 10.8%) at home, cat and dog
ownership (24.1 vs. 13.5% and 27.7 vs. 22.0%) and increased ones of frequent
vegetables intake (55.6 vs. 70.9%), seafood (3.4 vs. 6.2%), fast food (17.8 vs.
26.0%) and acetaminophen (6.8 vs. 22.0%) intake as well overweight (15.2 vs.
18.1%) and older siblings (50.6 vs. 54.8%) in the two surveys were established.
Conclusion: The findings suggest a decrease in allergic rhinitis in young adolescents due to changes in their lifestyle during the 4-year study period. An effort to
educate them to reduce their fast food and acetaminophen intake as well overweight
should be made.
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Association between body mass index and asthma, rhinitis and eczema in
Chinese school children
Ning Song, Mohammed Shamssain, Jin Zhang, Shuting Hao, Jitao Guan,
Jianling Wu, Chunling Fu, Xixin Yan. Respiratory Medicine, The Second
Hospital of Hebei Medical University, Shijiazhuang, Hebei, China School of
Health Sciences, University of Sunderland, United Kingdom Respiratory
Medicine, The Second Hospital of Shijiazhuang, Shijiazhuang, Hebei, China
This study aimed to investigate the association between the prevalence of allergic
diseases in children and body mass index (BMI). 10338 Chinese children (5095
boys and 5243 girls, aged 6-18 years) were assessed using an ISAAC questionnaire. BMI was calculated and overweight or obesity was defined using the
International Obesity Task Force (IOTF) definitions. There was significantly higher
prevalence rates of exercise-induced wheezing (4.2% vs 3.1%, p<0.05;3.9% vs
2.9%, p<0.05), asthma ever (1.7% vs 1.1%, p<0.05; 1.5% vs 1.0%, p<0.05),
rhinitis ever (17.7% vs 12.8, p<0.001; 15.6% vs 12.4%, p<0.05), hay fever ever
(5.2% vs 4.1%, p<0.05; 5.0% vs 1.1%, p<0.05) in overweight children or children
with higher BMI percentile (>65th percentile) than other children, respectively.
The prevalence of overweight or higher BMI subjects was significantly greater
in the atopic group (18.2% vs 14.0%, p<0.001; 37.2% vs 32.6%, p< 0.001),
respectively. The obese asthmatic children had a significantly higher prevalence

P239
Impact of adult rhinosinusitis on asthma severity
Mabrouk Bashir 1 , Bouthiana Haman 1 , Nadia Gariani 1 , Mohamed Shabani 2 .
1
Respiratory Department, Tripoli Medical Center, Tripoli, Libyan Arab
Jamahiriya; 2 Radiology Department, Tripoli Medical Center, Tripoli, Libyan
Arab Jamahiriya
Objectives: This study aimed to evaluate the prevalence of rhinosinusitis in patients with asthma, and to examine the interrelationship between both conditions,
as well the correlation of rhinosinusitis symptoms to radiological findings.
Methods: A prospective study was carried out during the period 2009 - 2010
enrolled 280 asthmatic patients of different severity scores, all screened for any as-
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sociated symptoms of rhinosinusitis, and evaluated radiologically for the evidence
of sinuses mucosal changes.
Results: A total of 280 subjects were screened in this study,78% were females
with mean age of 40 years.
In this group 92% of these patients have symptoms of allergic rhinitis, and the
asthma severity score was intermittent in (3%), mild persistent in (35%), moderate
persistent (53%), and severe persistent asthma in (9%) of patients.
A significant correlation was found (P<0.008) between the rhinitis symptoms
score and asthma severity score. The prevalence of allergic rhinitis symptoms was
correlated with the radiological changes seen at the sinuses CT scan of patients
(P<0.004).
Conclusion: This study reinforces the high prevalence of allergic rhinitis in
patients with asthma, and its correlation with the severity of asthma for the included patients, as well the rhinosinusitis symptoms was significantly linked to the
radiological findings seen at the sinuses CT scan in this group.
Key Words: Rhinosinusitis, Asthma, severity score, CT. scan.

56. Pathophysiological mechanisms in disease:
new insights
P242
NT-proANP and lung diffusion in sarcoidosis
Lara Pisani 1,2 , Alessandro Onofri 1 , Agnese Ricotta 1 , Filippo Maria Cauti 1 ,
Alberto Ricci 1 , Pierdonato Bruno 1 , Giovanna Viola 1 , Damiano Magrì 1 ,
Salvatore Mariotta 1 . 1 Department of Clinical and Molecular Medicine,
“Sapienza” University, Roma, Italy; 2 Respiratory and Critical Care, Sant’Orsola
Malpighi Hospital, Bologna, Italy
Background: Since that several lines of evidences support a role in modulating
pulmonary circulation for the natriuretic peptides, we aimed to investigate possible
relationship between NT-proAtrial (NT-proANP) and NT-proBrain (NT-proBNP)
natriuretic peptides and lung diffusion abnormalities, as assessed by lung diffusion
for carbon monoxide (DLCO ), in patients with pulmonary sarcoidosis.
Methods: Resting NT-proBNP and NT-proANP were determined in thirty-two
outpatients with pulmonary sarcoidosis, subdivided in two subgroups according to
a cut-off DLCO values equal to 75%, and eighteen well-matched healthy volunteers.
Each subject underwent, besides pulmonary lung function test, Doppler echocardiographic examination with Tissue Doppler Imaging analysis and cardiopulmonary
exercise test.
Results: NT-proANP levels were significantly higher in patients with DLCO < 75%
(2092±768 fmol/L) with respect to those with DLCO ≥ 75% (1575±488 fmol/mL)
and healthy subjects (1387±237 fmol/mL) whereas no difference was found for
NT-proBNP. A significant univariate relationship was found between NT-proANP
and age (r:0.403, p=0.022), DLCO (r:-0.540, p=0.001), specific membrane diffusion capacity (r:-0.480; p=0.006), peak oxygen upatake (r:-0.386, p=0.023), and
ventilator efficiency (r:0.431, p=0.011). DLCO was the only variable independently
associated with NT-proANP levels at multivariable analysis (β:-0.464; standard
error:0.03; p=0.009).
Conclusions: Our findings support a key role of NT-proANP into mechanisms
underlying modulation of lung function. The NT-proANP release specifically oriented to counterbalance the lung diffusion impairment is a stimulating hypothesis
which warrants confirmation.

P240
Association between pet ownership and asthma, rhinitis and eczema in
Chinese schoolchildren
Ning Song, Mohammed Shamssain, Jin Zhang, Shuting Hao, Jitao Guan,
Jianling Wu, Chunling Fu, Xixin Yan. Respiratory Medicine, The Second
Hospital of Hebei Medical University, Shijiazhuang, Hebei, China School of
Health Sciences, University of Sunderland, United Kingdom Respiratory
Medicine, The Second Hospital of Shijiazhuang, Shijiazhuang, Hebei, China
Introduction: The association between pet ownership in childhood and asthma
and allergies is very controversial. Our objective was to determine the effects
of exposure to cat or dog allergens or both cat and dog allergens on asthma,
rhinitis and eczema in a large number of schoolchildren in Shijiazhuang City in
Hebei Province in China, which is part of a major longitudinal Chinese study on
childhood asthma and allergies.
Body: We studied 10824 schoolchildren, boys and girls, aged 6- 18 years. We used
the ISAAC questionnaire and we added questions regarding pet ownership. The
prevalence rates of asthma and rhinitis symptoms were higher in children exposed
to cats and dogs compared with children not exposed to cats and dogs (wheeze ever
6.1% vs 5.6%; current wheeze 2.4% vs 1.7%; exercise-induced wheezing 4.7% vs
2.9%, P<0.001; cough 12.5% vs 10.9%, P=0.05; ever rhinitis 18.9% vs 12.5%,
P<0.001; current rhinitis 13.1% vs 8.8%; rhinoconjunctivitis 3.3% vs 2.1%; hay
fever 5.1% vs 4.1%, P=0.06, respectively). However, the prevalence of eczema
was higher in children not exposed to cats and dogs compared with those exposed
to cats and dogs (11.7% vs 10.5%, P=0.07). Children exposed to dogs had higher
prevalence rates of most allergic disorders compared with children exposed to cats.
The present study confirms the association between pets ownership and asthma
and allergic symptoms in children and the protective effect of pet ownership on
eczema.

P243
Hydrogen peroxide in exhaled air: A source of error, a paradox and its
resolution
Stefan Peters 1 , Angelika Kronseder 1 , Stefan Karrasch 1 , Petra Neff 2 ,
Matz Haaks 3 , Rembert Koczulla 4 , Dennis Nowak 1 , Rudolf Jörres 1 .
1
Occupational, Social and Environmental Medicine,
Ludwig-Maximilians-University, Munich, Germany; 2 Corporate Research Applied Research Chemistry, Robert Bosch GmbH, Stuttgart, Germany;
3
Aero-Laser, Aero-Laser GmbH, Garmisch-Partenkirchen, Germany; 4 Internal
Medicine, Division for Pulmonary Diseases, Philipps-University, Marburg,
Germany
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Anti-IgE antibodies inhibit the expression of amphiregulin in mast cells and
suppress remodeling
Mari Mizuguchi, Masanori Wada, Kiyokazu Kikuchi, Keiichi Akasaka,
Kenya Kohyama, Naoto Fueki, Hironori Sagara. Department of Respiratory
Medicine, Dokkyo Medical University Koshigaya Hospital, Koshigaya, Saitama,
Japan

Background: The concentration of hydrogen peroxide (H2 O2 ) in exhaled air has
been reported to be elevated in asthma and COPD, but the data are inconsistent
and difficult to reproduce. Notably, a relevant concentration of H2 O2 can be found
in ambient air. Therefore, we examined the association between H2 O2 in ambient
and exhaled air.
Methods: Exhaled breath condensate (EBC) of 12 COPD patients and 9 healthy
subjects was collected with an inhalation filter (F; efficiency 81%) or without (nF).
Ambient air condensate (AAC) was collected in parallel and all samples were
analysed for H2 O2 . Additionally, ambient H2 O2 concentration was recorded by an
analyser for atmospheric H2 O2 .
Results: H2 O2 concentration in AAC (3.60±1.40μM, mean±SD) was higher
(p<0.01) than in EBC (Table). It showed meteorological variations concordant
with atmospheric measurements. In both groups studied, the inhalation filter caused
a reduction of H2 O2 values (p<0.01). Despite the comparatively low levels in
exhaled air, analysis by means of a mathematical model revealed an endogenous
H2 O2 contribution which was more pronounced when using the inhalation filter.

Airway remodeling is a characteristic finding of severe, refractory asthma. Recent
studies have demonstrated that anti-IgE antibodies have a high response rate in patients with severe asthma. However, the effects of anti-IgE antibodies on established
airway remodeling remain to be established. In the present study, we compared
the effects of an anti-IgE antibody with those of steroids in a mouse model of
airway remodeling. A model of airway remodeling was prepared by continuously
sensitizing BALB/c mice with ovalbumin. After preparing the remodeling model,
the mice were divided into 4 groups: a group treated with an anti-IgE antibody (A),
a group treated with steroids (B), a group that received both treatments (C), and an
untreated control group (D). A group, basement membrane thickening, a marker of
remodeling, was significantly inhibited, similar to the effect in the B group. In the
C group, synergistic effectiveness was obtained. Smooth muscle thickening was
significantly inhibited in the A group, and the effect was stronger than that in the
B group. Similarly, in the A group significantly suppressed mast cell proliferation
and also inhibited the expression of amphiregulin, a steroid-resistance molecule.
Smooth muscle thickening positively correlated with amphiregulin expression, and
this correlation was weakened by treatment with A group. In the present study, the
inhibitory effect of A group on basement membrane thickening was similar to that
of B group. However, smooth muscle thickening was more strongly inhibited by
A group than by B group, suggesting that the mechanism of action involved the
suppression of amphiregulin expression by mast cells.

Median (interquartile range), μM

COPD

Control

Exhaled F
Exhaled nF
Endog. (mucosa conc. equivalent)

0.42 (0.13)
0.78 (0.51)
0.66 (1.90)

0.45 (0.22)
0.75 (0.32)
0.69 (3.40)

Conclusion: The paradox of low H2 O2 values in exhaled air assessed by EBC
dissolves when taking into account the reconditioning of inhaled air containing
H2 O2 . This may partially explain the heterogeneity of study results and their
limited reproducibility. Still, there seems to be endogenous H2 O2 production but
its valid determination requires inhalation filters. This suggests a reanalysis of
studies from the literature.
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Effects of abdominal binding on chest wall kinematics in tetraplegic
individuals
Sabine K. Illi 1,2 , Stefanie Hostettler 1,2,3 , Andrea Aliverti 4 , Robert Brown 5 ,
Gabi Mueller 3,6 , Christina M. Spengler 1,2 . 1 Exercise Physiology, Institute of
Human Movement Sciences, ETH, Zurich, Switzerland; 2 Institute of Physiology
and Center for Integrative Human Physiology (ZIHP), University of Zurich,
Switzerland; 3 Biomedical Rehabilitation Sciences and Engineering, Swiss
Paraplegic Research, Nottwil, Switzerland; 4 TBMLab, Department of
Bioengineering, Politecnico di Milano, Milan, Italy; 5 Pulmonary and Critical
Care Medicine Unit, Massachusetts General Hospital, Harvard Medical School,
Boston, United States; 6 Clinical Trial Unit, Swiss Paraplegic Centre, Nottwil,
Switzerland
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The role of forced partial expiratory flows to test the bronchodilator response
in COPD
J.B. Martinot 1 , H. Guenard 2 , A. Chambellan 3,4 , P.E. Silkoff 5 . 1 Pneumology,
Clinique et Maternité Sainte Elisabeth, Namur, Belgium; 2 Physiology, University
Hospital Bordeaux 2, Bordeaux, France; 3 l’Institut du Thorax, CHU Nantes,
Nantes, France; 4 Groupe Fonction, SPLF, Paris, France; 5 Narberth, United States
Lung distension (↑FRC) and air trapping (↑RV) are associated with airflow obstruction in COPD patients. Distal obstruction can be assessed by the measurement
of forced expiratory partial flows (PF) at low lung volume, 800ml above residual
volume, RV, (PF800). The acute effects of salbutamol were evaluated using the
Peripheral Obstruction Index (POI), the ratio of RV to PF800. POI can be regarded
as a time constant for emptying the lung periphery and has a unit of second.
Methods: Eighty nine COPD subjects underwent measurement of FVC,FRC, RV,
PF800 and FEV1 before and after inhalation of 400mcg of salbutamol (BD).
PF800 was acquired in a body plethysmograph: after 30 seconds of steady tidal
breathing, the patient expired maximally to RV starting from a normal inspiratory
tidal volume. (Exp’Air Medisoft Be). Full maximal expiratory manoeuvres were
performed after PF800.
Results: Prebronchodilator POI values ranged from 2-60s. POI decreased in 69/89
patients including 19 patients with increases in PF800 but no decrease in RV. The
mean decrease in POI was 21%. Of the 50 subjects with decreases in POI and RV,
only 26 had increases in FEV1 (>0.2L) and only 35 increases in FVC (>0.2L).
Among the 31 patients who increased their RV (mean ± SE: 0,35±0,33 l) after the
challenge, only 2 increased their FEV1 whereas 12 increased POI. This suggests
a release of pneumoconstriction (Dautrebande 1948) associated with peripheral
bronchodilation.
Conclusion: POI appears to be more sensitive than FEV1 for reflecting air trapping
and peripheral obstruction. The manoeuvre is less tiring than the maximal forced
expiration. The clinical significance of changes in POI remains to be studied.

Introduction: Tetraplegic individuals show a paradoxical inward motion of the
ribcage during inspiration. Abdominal binding is supposed to decrease paradoxical
breathing by decreasing abdominal compliance and increasing the zone of apposition of the diaphragm. We hypothesized that abdominal binding would reduce
the paradox during quiet breathing (QB) as well as during different levels of
hyperpnoea (HYP) and increase maximal voluntary ventilation (MVV).
Methods: Chest wall kinematics were assessed by optoelectronic plethysmography in three male complete tetraplegics (C4-C7) during QB and during HYP
at 40 and 100% MVV with and without abdominal binding. Tidal volume (VT )
was partitioned into the relative contribution of the pulmonary rib cage (VRCP ),
abdominal rib cage (VRCA ), and abdomen (VAB ). Inspiratory paradox time
(IPT) was calculated as the percentage of inspiratory time (TI ) with a decrease in
VRCP and/or VRCA .
Results: Abdominal binding reduced IPT at all ventilatory levels. The reduction
was higher in RCA than in RCP. At rest, abdominal binding increased VRCA
more effectively than VRCP . MVV was larger with abdominal binding in all
subjects (105.1±49.0 vs. 92.0±53.9 l min-1 without abdominal binding).

P247
Non-invasive detection of diaphragmatic weakness in acid maltase deficiency
(AMD)
Antonella LoMauro 1 , Gauthier Remiche 2 , Maria Grazia D’Angelo 3 ,
Andrea Aliverti 1 . 1 Dipartimento di Bioingegneria, Politecnico di Milano, Milano,
Italy; 2 Department of Neurology - Hopital Erasme, Université Libre de Bruxelles,
Belgium; 3 IRCCS E. Medea, La Nostra Famiglia, Bosisio Parini, Italy
Patients with AMD, a glycogen storage disease resulting in loss of skeletal muscle function, become ventilator dependent when respiratory muscles, particularly
the diaphragm, are significantly involved. To identify predictive factors of diaphragmatic weakness in AMD, we studied 10 untreated AMD patients and 8
healthy controls. Supine postural drop of vital capacity (VC) was measured
by spirometry, while rib cage (RC) and abdominal (AB) volume variations by
opto-electronic plethysmography during quite breathing and slow vital capacity
in seated and supine posture. RC and AB contributions to tidal volume (VT ),
inspiratory capacity (IC) and expiratory reserve volume (ERV) were derived. Diaphragmatic weakness, defined as VC>25% (Fromageot et al,2001), was present
in 3 patients (DW). Posture had a significant effect on IC and AB volume changes
during IC and ERV (left and central panel) in controls and patients without DW
(noDW). Conversely, in DW patients IC and AB volume changes during IC did
not vary with posture, while AB contribute paradoxically (negative values) to ERV
in supine position. DW patients also showed negative (i.e., paradoxical inward
movement) AB contribution to VT which correlated with VC (right panel). AB
volume variations in both DW and noDW patients were generally lower than
controls.

Conclusion: The reduction in IPT and the increase in MVV in tetraplegic individuals suggest a functional benefit of abdominal binding which is mainly seen in the
lower rib cage (RCA).
Support: SNF grant no. 32-116777.
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Comparison of measures of ventilation heterogeneity derived from multiple
breath inert gas washout
Sherif Gonem 1 , Steven Corkill 1 , Amisha Singapuri 1 , Dhananjay Desai 1 ,
Per Gustafsson 2 , Christopher Brightling 1 , Salman Siddiqui 1 . 1 Respiratory
Medicine, Glenfield Hospital, Leicester, United Kingdom; 2 Department of
Paediatrics, Central Hospital, Skövde, Sweden
Introduction: Multiple breath inert gas washout (MBW) is a technique for quantifying ventilation heterogeneity (VH). We compared four measures of VH with
regard to repeatability, ability to discriminate between healthy subjects and patients
with asthma, and robustness to variations in tidal volume (Vt), anatomical dead
space (Vd) and functional residual capacity (FRC).
Methods: MBW was performed in triplicate on 13 healthy subjects and 22 patients
with moderate to severe asthma, using a previously published method (Horsley
et al. Thorax. 2008; 63(2): 135-140). Lung clearance index (LCI), mixing ratio
(MiR) and moment ratio (MoR) were calculated. A novel marker of VH, the rate
constant ratio (RCR), was calculated by fitting the washout data to a two-phase
decay model and calculating the ratio between the fast and slow rate constants.
Repeatability and discriminatory ability were assessed using intraclass correlation
coefficients (ICC) and receiver operating characteristic (ROC) curves, respectively.
Robustness of the parameters was assessed by calculating the signal-to-noise ratio
(SNR), using simulated MBW data to determine the noise caused by variations in
FRC, Vt and Vd.
Results: LCI, MoR and MiR exhibited good repeatability, with ICC values of
0.899, 0.888 and 0.885 respectively, but RCR was less repeatable (ICC = 0.783).
The parameters all had areas under the ROC curve between 0.7 and 0.75. The
most robust parameter was the RCR (SNR = ∞), followed by the MiR (SNR =
6.8), LCI (SNR = 3.4) and MoR (SNR = 1.2).
Conclusion: MiR appears to be the most favourable measure of VH. We recommend that it is reported alongside the LCI.

In conclusion, abdominal displacement during VT and VC maneuver is a good
indicator of diaphragmatic weakness in AMD.

P248
Effect of pulmonary rehabilitation on dynamic hyperinflation according to
the BODE index
Loic Peran, Chantal Lochon, Marc Beaumont, Romain Pichon. Pulmonary
Rehabilitation Department, Hospital, Morlaix, Brittany, France
Background: The increase of dynamic hyperinflation (DH) is one of the most
important causes of exercise intolerance in COPD patient.
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Objective: The aim of this study was to evaluate the effects of pulmonary
rehabilitation (PR) on dynamic hyperinflation, according to the BODE index.
Method: Prospective study has been conducted; 74 COPD patients have been
included for a four weeks period of PR program. Inspiratory capacity (IC) was
measured to evaluate DH, at rest and at the end of training session, at the beginning
and the end of the PR.
Results: Regardless to BODE index stage, a significant improvement of 7%, 17%,
14% in IC has been observed in all patients at rest, with training on cycloergometer and on treadmill respectively. No significant difference has been found in IC
change between quartiles. IC was significantly improved with exercise regarding
BODE index quartiles of the according to the type of activity: with exercise on
cycloergometer in the quartile II (26%), on treadmill in the quartile IV (47%).
Conclusion: The PR significantly improved the DH in COPD patients regardless
to the BODE index. However, no significant difference could be observed in IC
change according to the quartiles of BODE index.

oesophageal and gastric pressures were measured, and agitated saline injections
performed every 2 minutes while TCD signal was recorded.
Results: Seven out of 15 subjects had PFO. PFO+ subjects tended to be slightly
more hypoxic than PFO- (PFO+ PaO2 vs PFO- PaO2 77±7 vs 84±6 mmHg,
p=0.064) but significant differences between the 2 groups in terms of age, FEV1
and TLco were observed. No significant differences were observed in terms of
6MWT distance, Oxygen Uptake %pred, and MaxLoad %pred. A slight increase in
right to left shunting was observed during exercise in PFO+ subjects (rest injection
5±6 bubbles; 2nd injection 10±14; 3rd injection 10±14; 4th injection 11±10).
No bubbles were detected during exercise in PFO- patients.
Conclusions: PFO is common in GOLD II COPD. However PFO does not influence oxygen levels at rest or exercise tolerance despite a slightly increased right
to left shunt.

P251
Intensive physical training reduces the airway response to methacholine in
asthmatics
Nicola Scichilone 1 , Daniele Zangla 2 , Rita Arrigo 1 , Irene Cardillo 1 ,
Alessandra Paternò 1 , Vincenzo Bellia 1 , Maria Rosaria Bonsignore 1 ,
Giuseppe Morici 3 . 1 DIBIMIS, University of Palermo, Italy; 2 DSS, University of
Palermo, Italy; 3 DIMES, University of Palermo, Italy
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A six months low intensity home-based walking program prevents
respiratory muscle impairment in dialysis patients: The EXCITE study
Luca Pomidori 1 , Annamaria Malagoni 1,2 , Enrico Pozzato 1,2 , Michele Felisatti 1,2 ,
Nicola Lamberti 1,2 , Carmine Zoccali 3 , Francesca Mallamaci 3 , Luigi Catizone 4 ,
Antonio Barillà 4 , Alessandro Zuccalà 5 , Fabio Manfredini 1,2 , Annalisa Cogo 1 .
1
Biomedical Sport Studies Center, University of Ferrara, FE, Italy; 2 Vascular
Diseases Center, University of Ferrara, FE, Italy; 3 Clinical Epidemiology and
Physiopathology of Renal Diseases and Hypertension & Division of Nephrology,
CNR-IBIM, Institute of Biomedicine, Reggio Calabria, RC, Italy; 4 Department of
Nephrology, St. Anna Hospital, Ferrara, FE, Italy; 5 U.O.C. di Nefrologia e
Dialisi Laerte Poletti, Ospedale S. Maria della Scaletta, AUSL, Imola, BO, Italy

We previously reported that responsiveness to methacholine (Mch) in the absence
of deep inspiration (DI) can decrease in healthy subjects after exercise training.
We assessed whether exercise training also reduces airway responsiveness in asthmatics. Nine patients (M/F: 3/6; mean age±SD: 24±2 yrs) with mild asthma
(FEV1 100±7.4% pred, FEV1/VC 90±6.5%) underwent single dose Mch bronchoprovocations in the absence of DI at baseline (Visit 1) and after training (6
hours/week of submaximal rowing) for 5 (Visit 2) and 10 (Visit 3) consecutive
weeks. The single dose Mch was established at Visit 1 as the dose able to induce
at least 15% reduction in IVC. The same single dose Mch was administered
to each subject at every subsequent challenge. Five asthmatics (M/F: 1/4; mean
age±SD: 26±3 yrs) with similar baseline lung function (FEV1: 102±7.0% pred,
and FEV1/VC: 83±6.0%; p=0.57 and p=0.06, respectively) not participating to
the training program, served as controls (single-dose, no-DI, Mch tests at baseline
and 10 weeks). In the trained group, the Mch-induced reduction in IVC from
baseline was 22±10% at Visit 1, 13±11% at Visit 2, 11±8% at Visit 3 (ANOVA
for repeated measures: p=0.028). Mch responsiveness at Visit 2 and 3 was reduced
compared to baseline (p=0.03 and p=0.01, respectively). The reduction in responsiveness induced by training was of magnitude similar to that previously obtained
in healthy subjects. In controls, Mch-induced reduction in IVC at baseline was
similar to that of the trained asthmatics (21±20%), and remained unchanged after
10 weeks (29±14%, p= 0.28). This pilot study indicates that physical training is
capable of reducing airway responsiveness in mild asthmatics.

Changes of lung function in dialysis patients are well known, particularly a progressive deterioration of vital capacity which could be due to respiratory muscles
weakness. Regular exercise improves physical capacity in these patients (Heiwe,
2011) with poorly described effects on lung function.
Aim: To evaluate the effect of regular low intensity exercise on lung function
and respiratory muscle strength (MIP) in dialysis patients enrolled in a 6-month
exercise program prescribed at hospital and performed at home.
Methods: 42 patients (14 F, age 64.3±13) were recruited and divided in 2 groups:
prescribed exercise (E = 20), performing every second day two 10-min walking
sessions at intensity below the self –selected speed maintained at home by a
metronome, and control (C = 22) i.e. well matched dialysis patients who did not
enter the exercise program. Physical performance was assessed by the 6- minute
walking distance (6MWD), spirometry was measured by Spiropalm (COSMED,
Italy) and MIP by MicroRPM (Carefusion, USA). A progressive deterioration of
MIP was observed in C. Remarkably, no such deterioration was observed in E.
Results: See Table 1.
Table 1
Mean ± SE

FVC L (%)
FEV1 L (%)
MIP kPa
6MWD m

E
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Effects of long and short acting β2 -agonists on respiratory muscles during
hypercapnia
Masanori Yokoba 1,2 , Tsuyoshi Ichikawa 2,3 , Naohito Ishii 1 , Akira Takakura 4 ,
Masahiko Kimura 1 , Atsuhiko Matsunaga 1 , Tadashi Abe 5 , Noriyuki Masuda 2,4 ,
Paul Easton 6 , Masato Katagiri 1,2 . 1 School of Allied Health Sciences, Kitasato
University, Sagamihara, Kanagawa, Japan; 2 Graduate School of Medical
Sciences, Kitasato University, Sagamihara, Kanagawa, Japan; 3 Rehabilitation
Medicine, Tokai University Oiso Hospital, Oiso, Kanagawa, Japan; 4 School of
Medicine, Kitasato University, Sagamihara, Kanagawa, Japan; 5 School of
Medicine, Tokai University, Isehara, Kanagawa, Japan; 6 Department of Clitical
Care Medicine, University of Calgary, AB, Canada

C

pre

post (+6 months)

pre

post (+6 months)

2.8±0.1 (90)
2.2±0.1 (93)
7.9±0.6
343±18

2.7±0.1 (85)
2.2±0.1 (93)
8.2±0.6
390±23**

2.8±0.2 (89)
2.3±0.2 (93)
7.7±0.5
334±23

2.5±0.2 (81)
2.1±0.2 (88)
7.2±0.5*
325±22

**p<0.01, *p<0.05.

Conclusions: In dialysis patients a 6-month home walking program improves
physical capacity with no changes in spirometry and may prevent progressive
deterioration of respiratory muscle function which is observed in the C group.

Both short acting Salbutamol (Salb) and long acting Sameterol (Salm) β2 -agonists
are widely used bronchodilators. Both significantly increase sniff nasal inspiratory
pressure and inspiratory muscle EMG in humans (ERJ P2965,2003, P358s,2005).
Do these β2 -agonists exert similar effects on expiratory muscles as on inspiratory
muscles, during breathing?
In 8 normal subjects, we inserted electrodes into parasternal intercostals (PARA)
and transversus abdominis (TA) muscles using ultrasound.
After baseline measurement, 20μg/min of Salb was administrated continuously
in Salb group (n=4):, or 100μg of Salm was inhaled Salm group (n=4). Then,
ventilation, as well as PARA and TA EMG were measured during resting and CO2
stimulated breathing in both groups.
Data was analyzed with and without β2 -agonist in four conditions (room air,
Etco2 =50 Torr (CO2 Mild), 55 Torr (CO2 Mod) and 60 Torr (CO2 Hi)). Tidal EMG
was expressed as percent maximum tidal EMG (%EMGmax ).
Compared to baseline,
A) with Salb, 1) VT increased significantly in all conditions, and VI and f increased
significantly in CO2 Mod and CO2 Hi. 2) PARA EMG increased significantly in
CO2 Mod and CO2 Hi, 3) TA EMG decreased significantly in CO2 Hi.
B) with Salm, 1) f and VI increased significantly in CO2 Hi, but VT did not increase
in all conditions, 2) PARA EMG increased significantly in all conditions, 3) TA
EMG did not change in all conditions.
We conclude that during resting and CO2 stimulated breathing β2 -agonists do
affect both t inspiratory and expiratory muscles, but there is a different effect on
breathing pattern and muscle activation for short versus long acting β2 -agonists.
This study was approved by Kitasato university human ethics committee.

P250
Impact of a patent foramen ovale (PFO) presence in patients with GOLD
stage II chronic obstructive pulmonary disease (COPD)
Dario Martolini 1,2 , Rebecca Tanner 1 , Dinesh Shrikrishna 1 , Claire Davey 1 ,
Cayley Smith 1 , Mehul Patel 1 , Zaid Zoumot 1 , Anna Donaldson 1 , Divya Mohan 1 ,
Graciele Coissi 1 , Sam Clark 1 , Davide Elia 1 , Paolo Palange 2 ,
Nicholas Hopkinson 1 , Michael Iain Polkey 1 . 1 NIHR Respiratory Biomedical
Research Unit of the Royal Brompton and Harefield NHS Foundation Trust and
National Heart & Lung Institute, Imperial College London, London, United
Kingdom; 2 Respiratory Pathophysiology Laboratory, Department of Public
Health and Infectious Diseases, Policlinico Umberto I, “Sapienza” University of
Rome, Rome, Italy
Background: A higher prevalence of PFO in COPD has been reported suggesting
that PFO may contribute to hypoxaemia and impact exercise tolerance.
Aims and objectives: Our study aimed to evaluate the presence and the amount
of right to left shunt in COPD patients with PFO, and to ascertain the impact on
resting arterial oxygen and on exercise tolerance.
Methods: 15 GOLD II COPD subjects (8M/7F; Age 69m7SD) underwent lung
function tests, blood gas analysis and 6’ Walk Test (6MWT). Transcranial Doppler
(TCD) with the injection of agitated saline at rest and during Valsalva maneuver
was performed to evaluate the presence of PFO. 13 subjects completed cardiopulmonary cycle exercise test with breath-by-breath analysis. During the test
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Comparison of different measurement methods of gas diffusion in the lung
Alexandra M. Preisser, Maxi Seeber, Xaver Baur. Institute for Occuoaptional and
Maritime Medicine, University Medical Center Hamburg Eppendorf, Hamburg,
Germany

component of the LEPs was reduced in comparison to the VC condition (-22,6%
± 17,8%, p<0,05).
Discussion: Although seemingly to a lesser extent than work/effort dyspnea, air
hunger does inhibit LEPs. This contrasts with the lack of inhibition of the spinal
nociceptive reflex in response to air hunger, a difference that could be in line with
the central components of LEPs and the interaction between pain and air hunger
at the cortical level. Air hunger may have some nociceptive characteristics, which
could potentially open novel therapeutic avenues acting on central mechanisms.

Background: Lung fibrosis results in decreases of oxygen diffusion and oxygen arterial partial pressure (Pa,O2 ) especially during exercise. Obstructive airway
diseases are often associated with a mismatch of ventilation and perfusion. We
investigated the validity of the CO diffusion capacity (DL,CO ) in comparison with
Pa,O2 and alveolo-arterial oxygen gradient (AaDO2 ) in different lung diseases.
Methods: 250 subjects (52.3±12.5 yrs) were examined, out of 206 there were: 13
with VC<LLN (normal FEV1 /VC, DL,CO normal or reduced); 19 with normal VC
but DL,CO <LLN; 86 with mild or moderate bronchial obstruction (FEV1 /VC<LLN,
VC>LLN), and 88 healthy controls. Pearson correlation coefficient of DL,CO with
Pa,O2 and AaDO2 were analyzed in each group.
Results: DL,CO (%pred.), Pa,O2 at rest, and AaDO2 , respectively, showed low correlation in all groups (0.25**; -0.19*) (**=p<0.001, *=p<0.01). DL,CO and Pa,O2
during exercise revealed moderate correlation in the group with bronchial obstruction (0.55**), but there were strong correlations in the groups with reduced VC
and/or DL,CO (0.82**; 0.68*). Correlations between DL,CO and AaDO2 during exercise were the best in the latter two groups (-0.84**; -0.64*), medium in the group
with bronchial obstruction (-0.47**), but not significant in healthy controls (0.19).
Conclusions: Only in patients with reduced VC and/or impaired DL,CO all three
parameters are likely to objectify impaired gas exchange in the lungs. AaDO2
relates to the ventilation, this may be the cause of the good correlation with DL,CO .
In the group with bronchial obstruction DL,CO seems to be influenced by other
pathophysiological aspects, resulting in only moderate correlation between the
different parameters.

P256
Inhibitory conditioning of the supplementary motor area with repetitive
transcranial magnetic stimulation inhibits diaphragm motor-evoked
potentials in healthy humans
Marie-Cécile Nierat 1 , Louis Laviolette 1 , Anna Hudson 1,2 , Mathieu Raux 1 ,
Étienne Allard 1 , Thomas Similowski 1 . 1 Laboratoire de Physiopathologie
Respiratoire, Université Paris 6, ER10upmc, Paris, France; 2 Neuroscience
Research Australia, University of New South Wales, Sydney, Australia
Rationale: The supplementary motor area (SMA) has functional connections
with the diaphragm. Facilitatory conditioning of the SMA using repetitive transcranial magnetic stimulation (rTMS) results in an increased excitability of the
corticospinal pathway to the phrenic motoneurones (increased diaphragm motor
evoked potentials, DiMEPs). This paves the way for rTMS respiratory applications,
e.g. modulate respiratory sensations. However, whether DiMEPs can be inhibited
through SMA manipulations is unknown. We stimulated the SMA using continuous theta burst stimulation, an inhibitory rTMS protocol (I-rTMS), and measured
DiMEP amplitude.
Methods: Eight naive healthy subjects (age 25±3 years, mean ± SD, 3 men) were
studied. DiMEPs (surface electromyogram) were elicited by single-pulse TMS over
the diaphragm primary motor area (M1dia). DiMEPs were recorded at baseline
and circa 5, 10 and 20 minutes after I-rTMS (post1, post2, and post3, respectively).
Results: I-rTMS over the SMA reduced the amplitude of DiMEPs, from 328±181
μV at baseline, to 239±126 μV, 209±114 μV and 212±123 μV at post 1, post
2 and post 3, respectively (F7,13 , p<0,005 vs. baseline). These changes were
observed in the absence of any reduction in the amplitude of the pre-stimulus
EMG (F1,74 , p>0.05).
Conclusions: Inhibitory theta-burst stimulation of the SMA decreases the excitability of the corticospinal pathway to the phrenic motoneurones. This suggests
the existence of a tonic excitatory connection between the SMA and M1dia. The
possibility of targeting this connection to interfere with respiratory sensations
remains to be determined.

P254
Asynchronous breathing movements during slow controlled deep inspiration
in chronic stroke patients
Illia Lima, Gardênia Ferreira, Tânia Campos, Rodrigo Melo, Maria Clara Góes,
Rêncio Florêncio, Guilherme Fregonezi. Physical Therapy, Federal University of
Rio Grande do Norte, Natal, RN, Brazil
Aim: To assess the asynchronous index of respiratory movements during the slow
controlled deep inspiration in chronic stroke patient’s and healthy subjects.
Methods: Ten chronic stroke patients (experimental group - EG) (53.1±9.2 years)
and ten age-matched healthy subjects (control group, CG) (53.6±9.4 years) were
studied by Optoelectronic Plethysmography in 3 moments, quite breathing (QB)
slow controlled deep inspiration (DeepI,3 series/10 repetitions) and recovery quite
breathing (rQB). We measured the phase angle (PhAng), inspiratory phase relation
(PhRIB), expiratory phase relation (PhREB) and time of the phase shift between
the chest wall compartments.
Results: Both groups were similar during the QB and rQB. During DeepI series we
observed a distinct behavior between EG and CG, in series 1 to 3 respectively. Time
of the phase shift between the rig cage and abdominal compartments during the
DeepI series were 0.23±0.2s vs. 0.15±0.11s, 0.22±0.2 vs. 0.11±0.1s, 0.21±0.2s
vs. 0.12±0.1, p= 0.037.

P257
Acidotic responses in patients with idiopathic pulmonary fibrosis: The
mechanisms of exertional dyspnea
Keisuke Miki, Ryoji Maekura, Mari Miki, Seigo Kitada, Kenji Yoshimura,
Yoshitaka Tateishi, Kuniomi Matsuura, Muneyoshi Kuroyama,
Hisako Hashimoto, Masahide Mori. Department of Internal Medicine, National
Hospital Organization Toneyama National Hospital, Toyonaka, Osaka, Japan
Background and objective: Very often, some idiopathic pulmonary fibrosis (IPF)
patients with the severe exertional hypoxemia may realize only mild dyspnea;
the mechanisms underlying the exertional dyspnea in such patients have not yet
been elucidated. We investigated the exercise responses to hyperoxia in relation to
dyspnea profile as well as cardiopulmonary and acidotic parameters in 13 patients
with stable IPF.
Methods: This was a single-blind trail, in which subjects breathed 30% O2 or
compressed air (CA) in random order during two incremental treadmill exercise
tests.
Results: Pao2 and Paco2 were higher during exercise (p < 0.01, p < 0.001,
respectively, by repeated-measures ANOVA). At the peak exercise, 30% O2 reduced plasma lactate level (p < 0.05), and dyspnea score and the mean change
from resting condition in pH were similar while breathing 30% O2 and CA. The
dyspnea-ratio (%) of Doxygen uptake (peak minus resting oxygen uptake) curve
reached a break point that occurred at a similar exercise point while breathing 30%
O2 and CA.
Conclusions: Despite inhaling 30% O2 and CA, IPF patients did not develop
ventilatory compensation in exertional acidosis, stopped exercise when the similar
changes from resting condition in pH were seen. Furthermore, hyperoxic conditions did not alter the pattern of exertional dyspnea in IPF patients during a
standardized exercise program.

Conclusion: Slow controlled deep inspiration induces more asynchronous breathing movements in chronic stroke patients than healthy subjects.

P255
Experimental air-hunger inhibits laser-evoked potentials
Louis Laviolette 1 , Laurence Dangers 1 , Thomas Similowski 1 ,
Capucine Morelot-Panzini 1,2 . 1 Laboratoire de Physiopathologie Respiratoire,
Université Paris 6 Pierre et Marie Curie, ER10UPMC, Paris, France; 2 Division
of Pulmonary, Critical Care and Sleep Medicine, Beth Israel Deaconess Medical
Center, Boston, MA, United States
Rationale: Counter-irritation is the attenuation of a painful sensation by a newly
occurring heterotopic stimulus that must be of noxious nature. Dyspnea-pain
counter-irritation has been described with experimental dyspnea of the work/effort
type, which inhibits both the spinal nociceptive reflex (about 50% reduction in
amplitude) and laser evoked cortical potentials (LEPs, about 35% reduction in
amplitude). In contrast, experimental air hunger has no influence the RIII reflex.
Its effects on LEPs are unknown.
Methods: LEPs were obtained using a CO2 laser stimulator in twelve healthy naïve
subjects (age range = 21-29 years), during eupneic ventilator controlled breathing
with a FiCO2 of 0% (VC condition) and after inducing air hunger by increasing
FiCO2 at a fixed level of ventilator controlled ventilation (VC-CO2 condition).
Results: Air hunger was intense in the VC-CO2 condition (VAS rating = 6.3±0.6
cm, mean ± SD, p < 0.05 vs. VC). Concomitantly, the amplitude of the N2P2
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Study of pulmonary function in type2 diabetes mellitus and its changes with
change in duration and glycemic control
Salim Zaman, Anilbaran Singhamahapatra, Apurba Mukherjee,
Joyashree Banerjee. Physiology, R.G. Kar Medical College & Hospital, Kolkata,
WB, India Physiology, R.G. Kar Medical College & Hospital, Kolkata, WB, India
Medicine, R.G. Kar Medical College & Hospital, Kolkata, WB, India Physiology,
R.G. Kar Medical College & Hospital, Kolkata, WB, India
Rationale: Diabetes mellitus (DM) is a metabolic disease causing changes in
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multiple systems, and pulmonary system is not an exception to this rule. As the
prevalence of T2DM is increasing, the potential implication of diabetic status
affecting pulmonary system demand attention.
Objectives: To assess the pulmonary function in Type2 DM patients and its
variation (if any) with Duration of disease and level of glycemic control.
Methods: A comparative study was conducted including 60 T2DM patients and
60 age and sex matched controls. The special investigations were done: 1. HBA1c,
2. PFT by flow sensitive spirometer 3.DLCO by single breath technique. Grouping
of cases were done according to duration of T2DM (Gr.Ia=≤5yr, Gr.Ib=6-10yr,
Gr.Ic=>10yr) and HBA1c level (Gr.IIa=<6,Gr.IIb=6-7,Gr.IIc=>7).
Results: Significant changes in PFT parameters and Diffusion capacity-DLCO%
and DL/VA% in cases compared to controls.There was significant (P<0.05) decrease in FVC%, DLCO% and DL/VA% & increase in FEV1/FVC% in Gr.Ic and
Gr.IIc compared to Gr.Ia & Gr.IIa. There was negative correlation of FVC% (r=0.53),DLCO% (r=–0.66,) and DL/VA% (r=–0.68) with duration & with HBA1c
level- FVC% (r=–0.50), DLCO% (r=–0.65) and DL/VA% (r=–0.62) with HBA1c
level where as FEV1/FVC% was positively correlated with duration (r=+0.39) and
HBA1c (r=+0.50).
Conclusion: There is significant changes of pulmonary functions with changes in
duration and glycemic control, which may be due to non enzymatic glycosylation
of tissue proteins and chronic diabetic microangiopathy. So, in routine screening
by doing PFT, we can reduce mortality and morbidity of the patients (type2DM)
due to subclinical or overt pulmonary dysfunctions.

Aim: To compare the radiologic preoperative size of the primary tumor in LC with
their pathologic size following excision.
Materials and methods: 88 LC patients who undergone surgery in our institution
from 2008 - 2011, CT-staged T1 or T2 were included. Images were reviewed by
two independent observers. Tumor maximal diameter on axial-plane was obtained
using PACS caliper segmentation algorithm and adjusted based on a radiologist’s
input; largest single diameter from Pathology gross report was utilized. Agreement was evaluated between CT and Pathology using Bland-Altman methods for
measurements and using Cohen-Kappa for T-staging classification.
Results: 46 adenocarcinoma, 31 squamous cell carcinoma. The mean CT measurement was 30,27mm, pathology was 30,63mm. The mean difference between
CT and Pathology measurements was -0,35 mm (95% Confidence Interval -2,15;
1,45, p-value < 0,001). The lower and upper 95% limits of agreement were
-17,33mm and 16,62mm. Clinical T-staging based on CT was T1A=21, T1B=34,
T2A=20, T2B=13 and on pathology was T1A=30, T1B=22, T2A=27, T2B=9.
Stage agreement was seen in T1A=17/30 (57%), T1B=16/22 (73%), T2A=14/27
(52%) and T2B=8/9 (88%) with a moderate agreement (κ= 0,491).
Conclusion: There was moderate agreement between CT and pathology measurements. Clinical and pathological T-stage revealed a moderate agreement. These
results may have implications in clinical decisions.

P261
Staging of non-small-cell lung cancer with FDG-PET/CT: Is there a
correlation of morphologic tumor characteristics and metabolic activity?
Hilmar Kuehl 1 , Urte Sommerwerck 2 , Stefan Mueller 3 , Tina van Eijk 1 ,
Andreas Bockisch 3 . 1 Department of Diagnostic and Interventional Radiology,
University Hospital, Essen, Germany; 2 Pneumology, University Hospital, Essen,
Germany; 3 Clinic for Nuclear Medicine, University Hospital, Essen, Germany
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Inhibition of voluntary respiratory movements depends on the phase of the
respiratory cycle
Etienne Allard 1,2,3 , Thymothée Poitou 2,3 , Hadrien Caron 2,3 ,
Thomas Similowski 1 , Pierre Pouget 2,3 . 1 ER10-UPMC, Laboratoire de
PhysioPathologie Respiratoire, Université Pierre et Marie Curie, Paris, France;
2
UMR 7225, CNRS, Paris, France; 3 UMRS 975, INSERM, Paris, France

Aim: FDG-PET/CT is widely accepted for staging of non-small-cell lung cancers
[NSCLC]. The aim was to determine morphological data as well as the metabolic
activity in patients with NSCLC. These data were correlated with TNM stage and
histology to test for possible predictive values.
Methods and materials: This retrospective study examined lung cancer patients
which received a whole-body PET/CT for tumor staging. The maximal and mean
size and the maximal and mean density in Hounsfield units [HU] of the primary
tumor were measured in CT. Metabolic activity was measured as standardized uptake value [SUVmax]. The individual tumor stage (clinical and postoperatively) as
well as histology and grading were determined. Univariate analysis was performed
between all tumor parameter.
Results: 202 patients were included in our study. Mean tumor size was 49±22
mm, the mean tumor density was measured with 53±66 HU. The SUVmax ranged
from 0.4 to 42. In 123 cases histological grading and in 144 patients complete
TNM staging was documented with c or p N-stage. Tumor size (r = -0.13) as
well as density (r = -0.095) and metabolic activity (r = -0.077) showed no relevant
correlation. There was no correlation between tumor grading and size (r = -0.15),
volume (r = -0.097), and metabolic activity (r = -0.085). Multivariate analysis will
be added.
Conclusion: There was no significant correlation between the different metabolic
and morphologic tumor parameter from PET/CT and clinical data of patients with
NSCLC. Up to now we could not identify a combination of imaging data from
PET/CT with a predictive capability for tumor staging.

Movement inhibition is important, notably for the voluntary control of respiration,
as its dysfunction may preclude the execution of important social tasks such as
speech. Here we investigate whether the double command involved in respiration
(cortical and medullary) has an impact on the inhibitory mechanisms. Specifically,
we studied the inhibition properties (baseline, rate, threshold) of voluntary respiratory movements in relation with the phase of the breathing cycle in which the
command signal is given.
Subjects were instructed to produce inspiratory movement in response to a visual
target. For ∼50% of the trials, a stop signal was presented (a second visual target)
in response to which subjects had to inhibit the inspiratory movement. Respiratory
movements were measured through abdominal expansion using a magnetometer.
Respiratory reaction time (RT) and stop-signal accuracy were used to calculate
stop signal reaction time (SSRT), an estimate of the time required to inhibit the
respiratory movement.
The results indicate that respiratory RTs depended on the context in which the stop
signal was presented, being shorter during inspiration (541±21ms; mean±SD)
than expiration (568±29ms). The estimated respiratory SSRT was 299±48ms and
253±27ms for inspiration and expiration, respectively.
These preliminary results suggest that the time required to inhibit respiratory movements (∼270ms) tends to be longer than the times to inhibit ocular movements
(visual signal ∼150 ms; auditory signal ∼200 ms). This might either indicate
the implication of distinct inhibition centers for these two types of movements
or distinct inhibitory processes for oculomotor ballistic or respiratory controlled
movement.

P262
Performance of segmentation software on large longitudinal database of
pulmonary nodules in the Danish Lung Cancer Screening Trial (DLCST)
Zaigham Saghir 1 , Colin Jacobs 2,3 , Bram van Ginneken 3 , Marleen de Bruijne 4,5 ,
Asger Dirksen 1 , Jesper Holst Pedersen 6 . 1 Department of Respiratory Medicine,
Gentofte University Hospital, Hellerup, Denmark; 2 Fraunhofer MEVIS, Bremen,
Germany; 3 Department of Radiology, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands; 4 Department of Computer Science, University of
Copenhagen, Denmark; 5 Department of Medical Informatics and Radiology,
Erasmus MC - University Medical Center, Rotterdam, Netherlands

57. Functional imaging in pulmonary oncology
and COPD. Radiation dose in chest CT: survey
and real life

Introduction and aim: Growth measurements of pulmonary nodules are subject
to great interest due to the risk of malignancy. We examined the reproducibility of
lung nodule volumetric software that offers two different volumetric algorithms.
Materials and methods: In the Danish Lung Cancer Screening trial, 2,052 participant with high risk of lung cancer where randomized to five annual multislice
low-dose scans. All scans were double-read by two experienced chest radiologists
and the location and size of nodules were registered. Subsequently the nodules
were linked chronologically (same nodule in different scans) and independently reviewed by two readers using volumetric software. The software offers readers two
different analysing algorithms, “solid nodule algorithm” and “partsolid/nonsolid
algorithm”. We compared the inter-observer variability regarding use of algorithm
and rate of success.
Results: 1442 nodules were measured 5988 times. The readers reviewed the
segmentations visually and were able to correctly segment and measure 94% and
97% of the nodules, respectively. In 90% of these cases, the readers chose the
same algorithm.
Conclusion: Using this volumetric software on a large database with longitudinal
data shows a high success rate and large agreement in choosing algorithm.

P260
Agreement between tumor measurement on computer tomography and
resected specimen size in lung cancer
Joana Ip 1 , Catarina Callé 2 , Susana Esteves 3 , Nuno Nuno Abcassis 4 ,
Fernando Cunha 2 , Isabel Duarte 1 , Maria Teresa Almodovar 5 . 1 Radiology,
Instituto Português de Oncologia Lisboa Francisco Gentil, Lisboa, Portugal;
2
Pathology, Instituto Português de Oncologia Lisboa Francisco Gentil, Lisboa,
Portugal; 3 Clinical Research Unit, Instituto Português de Oncologia Lisboa
Francisco Gentil, Lisboa, Portugal; 4 Surgery, Instituto Português de Oncologia
Lisboa Francisco Gentil, Lisboa, Portugal; 5 Respiratory Medicine, Instituto
Português de Oncologia Lisboa Francisco Gentil, Lisboa, Portugal
Lung cancer (LC) treatment relies on accurate staging based on tumor size. The
7th Ed AJCC TNM classification of LC difference tumors that are ≤2 cm, 2–3
cm, 3–5 cm and ≥5 cm in maximum dimension These differences are important
in prognosis based on CT.

23s

S UNDAY, S EPTEMBER 2 ND 2012
P263
Usefulness of magnetic resonance imaging with optimized conventional and
non-conventional sequences in the assessment of solitary pulmonary nodules
and large size lesions: Preliminary experience
Salvatore Costantino 1 , Alessandro Giuseppe Fois 2 , Barbara Piras 2 ,
Giorgio Bagella 1 , Vincenzo Marras 3 , Giovanni Mario Pes 1 , Maurizio Conti 1 ,
Pietro Pirina 2 . 1 Institute of Radiology, University of Sassari, Italy; 2 Institute of
Respiratory Diseases, University of Sassari, Italy; 3 Institute of Pathology,
University of Sassari, Italy
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Radiological features of solitary pulmonary nodule (SPN) and application of
two lung cancer prediction models
Zhaorong Ou, Lianqin Tao, Guochao Shi, Huanying Wan. Pulmonary Medicine,
Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai,
China
Objective: To summarize the imaging features of solitary pulmonary nodules, and
compare the two types of lung cancer prediction models for solitary pulmonary
nodules.
Methods: A retrospective study of Ruijin Hospital between 2002 and 2009 with
newly discovered SPNs which is less than 30mm. The patients all received pathological diagnosis. Summarize the clinical and imaging characteristics, then validate
and compare the diagnostic accuracy of two lung cancer prediction models for
estimating the probability of malignancy in patients with SPNs.
Results: 90 patients were enrolled, of which 32 cases are benign, 58 cases are
malignant. Our study showed that we can identify the SPNs between benign and
maligant by the SPN edge features of lobulation (P<0.05). The area under ROC
curve of VA model was 0.712 (95% CI 0.606 to 0.821); Area under ROC curve of
Mayo Clinic model was 0.753 (95% CI 0.652 to 0.843), and it is superior to VA
model.

Despite the current availability of diagnostic procedures, the diagnosis of solitary
pulmonary nodules still remains challenging. The aim of this clinical study is to
evaluate the lung magnetic resonance imaging (MRI) with focused conventional
sequences and diffusion weighted imaging.
Methods: We assessed 55 subjects with pulmonary lesions under blinded conditions using a MRI scanner. The exam was carried out with diffusion-weighted
sequences (B500 and B1000 DWIBS) and ADC map with a qualitative and
quantitative study.
Results: Out of 5 mm nodules (n=23) studied with DWIBS, 16 did not show
abnormalities and were unchanged in 1 year follow-up and 3 were not identified
compared with CT. DWIBS was positive in 2 cases, false-positive in 1 case and
false-negative in 1 case. In 32 lesions >10 mm, histologically confirmed, DWIBS
helped the biopsy planning, the definition of neoplastic tissue within atelectatic
lung parenchyma, the differentiation of parietal pleura from pleural effusion and
the characterization of mediastinal lymph nodes.

Figure 1. The ROC curve of VA model and Mayo Clinic model.

Conclusions: It is meaningful for the identification of benign and maligant SPNs
by the lobulation sign in CT scan. We can integrate the clinical features and the
lung cancer predicting models to direct our clinical work.
Conclusion: The study on large size lesions and nodules showed a considerable
statistical significance (p<0.001; diagnostic accuracy 86.5%). The technique, despite the limitations of a preliminary study, may increase nodules detection and,
with CT or PET, provide additional useful information.

P266
Does PET-CT predict the results of CT-guided core biopsy in the diagnosis of
peripheral lung lesion?
Kashif Ali Khan, Rita Luddy, J.M. Meaney, Ronan Mcdermott,
Finbarr O’Connell. Department of Respiratory Medicine, St. James’s Hospital,
Dublin, Ireland Department of Radiology, St. James’s Hospital, Dublin, Ireland
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Contrast-enhanced ultrasound examination of pulmonary lesions
Rossen Petkov 1 , Yordanka Yamakova 2 , Emilia Petkova 3 , Danail Petrov 1 ,
Georgi Yamkov 1 . 1 Thoracic Surgery Department, University Hospital of
Pulmonary Diseases, Sofia, Bulgaria; 2 Clinic for Anesthesia and Intensive Care,
University Hospital of Pulmonary Diseases, Sofia, Bulgaria; 3 Endocrinology
Clinic, USBAL of Endocrinology, Sofia, Bulgaria

Introduction: Percutaneous CT-guided transthoracic needle biopsy (CT-Bx) and
Positron emission tomographic scanning (PET-CT) aids in the diagnosis of a
peripheral pulmonary lesion (PN) where bronchoscopy is unhelpful. Our aim was
to evaluate the diagnostic yield of CT-Bx in relation to standardised uptake value
(SUV) on PET-CT.
Method: A retrospective analysis was performed of all patients who had PET-CT
and CT-Bx from Jan 2008 to June 2010. CT-Bx was performed with a Temno
biopsy needle by an experienced radiologist. The SUV on the PET-CT, size of
nodule and diagnosis were recorded.
Results: 95 subjects who had the PET-CT and CT-Bx were included. The mean age
was 66.05 years (range 30-90years). 48 (51%) were male. 61 (64%) had diagnostic
CT-Bx where as 34 (36%) subjects had non diagnostic CT-Bx. The mean size of
lesion was 2.47cm in subjects with diagnostic CT-Bx where as it was 2.38cm in
non-diagnostic subjects, the difference which was not statistically significant (p
value 0.37). The Mean SUV on PET-CT was higher in subjects where the CT-Bx
was diagnostic compared to, where CT-Bx was non-diagnostic (12.750 Vs 7.982;
p value 0.002).
Conclusion: The SUV on PET-CT may predict the diagnostic yield of CT-Bx. The
high value of SUV may result in diagnostic outcome of CT-Bx.

Aim: The aim of this study is to assess the clinical value of contrast-enhanced
ultrasound (CEUS) for the diagnosis of peripheral pulmonary lesions (PPL).
Materials and methods: We examine 30 patients using a 2nd generation transpulmonary contrast Sonovue and US system Philips XE-11 equipped with low acoustic
power mode software.
Results: By 15 patients (8 with pneumonia and 7 with atelectasis), the baseline
US examination presents PPL with preserved bronchial and vascular structure.
CEUS establishes a short time to enhancement (TE) < 6 sec (’x ± SD = 4.1±1.1
sec.) and hyperechogenic tissue enhancement during the parenchymal phase, due
to preserved pulmonary artery (PA) blood supply. By 6 patients (PTE n=2; abscess
in the infiltrated lung tissue n=2; pneumosclerosis n=1; metastasis n=1), CEUS
does not show contrast enhancement. Peripheral lung cancer (n=8pts) as well as
some types of pulmonary metastasis are characterized by delayed TE>7sec. (’x ±
SD = 15.1±5.7 sec.) and sparse tissue enhancement, suggesting bronchial arterial
(BA) supply.
Conclusion: CEUS is a safe and effective method for differentiating PA from
BA blood lesions supply. It could be a useful method for diagnosis of pneumonia/atelectasis and is particularly valuable to differentiate them from PTE. CEUS
improves the US control of transthoracic needle biopsies especially in lesions
among atelectasis or inflammatory infiltrate. It is reasonable to carry out further
research to clarify the role of CEUS among the diagnostic procedures in patients
with PPL.

P267
Epicardial fat mass is increased in patients with COPD: A non-invasive
cardiovascular marker in a high risk population
Jorge Zagaceta Guevara, Gorka Bastarrika Aleman, Javier Zulueta Frances,
Aránzazu Campo Ezquibela, Ana Belen Alcaide Ocaña,
María Sánchez-Carpintero Abad, Pablo Sánchez Salcedo, Juan Bertó Botella,
Pilar Rivera, Luis Seijo Maceiras, Juan Pablo De Torres Tajes. Pulmonary Clinic,
University Clinic of Navarra, Pamplona, Navarra, Spain
Background: Epicardial Fat Mass is associated with an increased cardiovascular
events in the general population. This marker has not been explored in patients
with COPD.
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Hypotesis: COPD patients have an increased Epicardial Fat Mass volume (EFMV).
Methods and results: This cross-sectional observational study evaluated 120 participants (53 smokers without COPD and 67 with COPD). They underwent a
clinical and radiological evaluation (Chest CT measuring cm3 ). Patients’ general
characteristics and differences between groups are presented in Table 1.

P269
Phantom-based evaluation of computed tomography parameters:
Understanding the differences in automated emphysema scoring
Johan Coolen 1 , Frederik De Keyzer 1 , Walter De Wever 1 , Els Wauters 2 ,
Wim Janssens 2 , Marc Decramer 2 , Johny Verschakelen 1 . 1 Radiology, AZ
Gasthuisberg, Leuven, Vl Brabant, Belgium; 2 Pneumology, AZ Gasthuisberg,
Leuven, Vl Brabant, Belgium
Purpose: Automated lung emphysema (E) measurements vary strongly between
examinations.We examined the effect of CT scanners, acquisition parameters,
kernels and windowing on the software-based E scoring (S) in a phantom.
Material and methods: A human preserved torso in epoxy was used as phantom
and was scanned on 5 different scanners using various settings of the following
parameters: KV, mAs, care dose, slice/increment, window and kernel. For each of
these data sets, the E was evaluated. The ES was performed using both 2D and
3D software. A multiple linear regression analysis (LRA) was used to evaluate the
importance of each examined parameter.
Results: Measured E values ranged between 17.0% and 70.5% for 3D software
evaluation. A similar range could be seen at 2D evaluation, ranging between
13.7% and 66.8%. The used kernel had the strongest impact on the measured ES,
and a strong effect could also be seen for slice/increment, mAs, window and KV.
However, the scanner-dependent parameters and the usage of the caredosis option
proved to have only a minor impact on the measurement of E. The LRA found
a very strong correlation between the measured values, and the estimated values
based on the optimal regression formulas, with R2 values of 0.828 and 0.772 for the
right and left lungs on 3D evaluation, and 0.872 and 0.851, resp., on 2D evaluation.
Conclusion: A fixed phantom allows assessing the influence of different scanners, acquisition parameters and evaluation techniques on the software-based ES.
The current dataset indicates that scan parameters and the used kernels have the
strongest effect, and that the induced differences can be estimated using multiple
LRA.

Variables with statistically significant differences were included in the multivariate analysis to determine those that independently predict EFMV. Male gender,
hypertension, pack years history and COPD diagnosis were predictors of EFMV.

P270
Interobserver variability in visual evaluation of thoracic CT scans and
comparison with automatic computer measurements of CT lung density
Mathilde M.W. Wille 1 , Laura H. Thomsen 1 , Jens Petersen 2 , Saher B. Shaker 1 ,
Asger Dirksen 1 , Jesper H. Pedersen 3 . 1 Department of Respiratory Medicine,
Gentofte University Hospital, Hellerup, Denmark; 2 Department of Computer
Science (DIKU), University of Copenhagen, Denmark; 3 Department of Thoracic
Surgery, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark

Conclusions: COPD is an independent risk factor for an increased EFMV. Further
studies should assess the impact of this finding as a non invasive marker of
cardiovascular events in this high risk population.

P268
High resolution CT scan (HRCT) thorax differences between biomass-smoke
exposure induced COPD (BM COPD) and tobacco-smoking COPD (TS
COPD)
Bill Brashier 1 , Shilpa Kajale 2 , Sajid Tambe 2 , Rahul Kodgule 1 , Jyoti Londhe 1 ,
Dayanand Shetty 2 , Sapna Madas 1 , Peter Barnes 3 , Sundeep Salvi 1 . 1 Pulmonary
Research, Chest Research Foundation, Pune, Maharashtra, India; 2 Radiology,
King Edward Memorial Hospital, Pune, Maharashtra, India; 3 Airway Disease,
National Heart and Lung Institute (NHLI), Imperial College, London, United
Kingdom

Introduction: Emphysema is defined by pathology, but is most precisely evaluated
in vivo by computed tomography (CT).
Aims were to determine the reproducibility of visual evaluation of emphysema,
i.e. the observer variability, and furthermore to compare the visual evaluations to
automatic CT lung density measurements, i.e. densitometry.
Methods: In a pilot study 60 CT scans were selected from a sample of 3980 CT
scans from The Danish Lung Cancer Screening Trial (DLCST). The amount of
emphysema in these scans was scored independently by two observers, who were
blinded regarding clinical information.
The lung was segmented automatically by in-house developed computer software,
and the percentage of pixels below -950 HU was used as a surrogate marker for
emphysema.
The observer variability, as well as the correlation with the lung density measurements, was analysed using Spearman’s rank correlation.
Results: Spearman’s correlation coefficient between the two observers was r =
0.85, p < 0.001. However, the combined observations for both observers had a
correlation with the CT lung density measurements of r = 0.25, p = 0.05.
Conclusions: We found a high degree of interobserver consistency in emphysema
grading. However, the agreement with the CT lung density measurement was poor,
indicating that the two types of evaluation represent different aspects of emphysema. Most likely, they should be seen as complementary rather than competitive
evaluations. Future comparison with physiological tests might elucidate the reason
for differences and demonstrate the usefulness of these evaluations.

BM COPD accounts for a substantially large proportion of COPD especially in
developing countries. However, little is known whether this COPD is different
from TS COPD radiologically.
Aims: To study and compare the radiological changes in the lung parenchyma
between BM COPD and TS COPD.
Method: 20 stable BM COPD (M:F 1:19) and 34 stable TS COPD (M:F 34:0) underwent HRCT thorax. Helical HRCT sections were taken from apex to domes of
diaphragm at 1mm thickness and 10mm intervals during deep inspiration maneuver. Emphysema was quantified using “ Quantification of Emphysema” software
and depicted as area less then -950HU, while bronchial wall thickness was defined
as presence of >1.5mm thickness. Independent sample t -test was used to compare
the two groups of COPD.
Results: BM COPD [age: 65yrs (8.5)] subjects showed significantly lesser mean
lung volumes (cc) compared to TS COPD [age:63 yrs (5)] [2916±2589 vs
4347±4507; p<0.0001] TS COPD subjects had more mean % emphysema compare to BM COPD [13%±11.5% vs 6.42%±6.3%; p=0.022]. 80% of subjects
with BM COPD showed presence of pure form of emphysema pattern {either centrilobular (40%) or panlobular (40%)}, whereas there was no distinct pattern seen
with TS COPD. There was no significant difference in bronchial wall thickness
between the two COPD phenotypes, although TS COPD trended to show greater
wall thickness (p=0.09).
Conclusions: The BM COPD has lesser lung volumes and emphysema compared
to TS COPD. There is predominance of either centriacinar or panacinar in BM
COPD. Biomass smoke-induced COPD subjects showed lower lung volumes and
lesser mean % emphysema than TS COPD on HRCT imaging.

P271
A new method for evaluation of severity in COPD using dynamic chest x-ray
examination
Norihisa Motohashi 1 , Misako Aoki 1 , Takehiko Abe 2 , Yuji Shiraishi 3 ,
Hideo Ogata 1 , Shoji Kudoh 1 . 1 Respiratory Medicine Division, Respiratory
Diseases Center, Fukujuji Hospital, JATA, Tokyo, Japan; 2 Department of
Radiology, Fukujuji Hospital, JATA, Tokyo, Japan; 3 Chest Surgery Division,
Respiratory Disease Center, Fukujuji Hospital, JATA, Tokyo, Japan
Purpose: Spirometry which requires maximum effort tasks COPD patients. In
this study, we purposed a new method for evaluation of severity in COPD using
dynamic chest X-ray examination without effort breathing.
Subjects: Dynamic chest X-ray from 29 normal volunteers, 30 mild COPD patients (GOLD Stage I or II) and 31 severe COPD patients (GOLD Stage III or IV)
were obtained in the upright position in about 10 seconds of tidal breathing at rest.
The dynamic image data captured at 7.5 frames per second was synchronized with
the pulsed X-ray. The institutional review board approval and written informed
consent were obtained in all persons.
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Methods: We calculated the maximal differential values in each ventilation phase
at the corresponding small local area of lung in the series of dynamic chest
X-ray. The regional relative flow rate ratio was obtained from the peak values of
inspiratory phase divided by the peak values of expiratory phase. All groups were
compared about the standard deviation of flow rate ratio.
Results: The average of the ratio in normal volunteers, in mild COPD patients and in severe COPD patients were 0.21±0.03, 0.22±0.04 and 0.26±0.04
(mean±SD),respectively. Significant difference was confirmed between the normal
volunteers and the severe COPD patients (p=0.00047), and between the the mild
COPD patients and the severe COPD patients (p=0.0092),respectively.
Conclusion: The variation of the inspiratory/expiratory flow rate ratios in COPD
patients were larger than those of healthy volunteers. The new method for ventilation function has possibility to evaluate severity of COPD.

P274
Using micro-CT to map the small airways
Katherine Seal 1 , Dmitry Grinev 2 , Sam Keyes 2 , Peter Lackie 1 , Jane Warner 1 .
1
Faculty of Medicine, University of Southampton, United Kingdom; 2 Engineering
Materials Group, Faculty of Engineering and the Environment, University of
Southampton, United Kingdom
Introduction: The loss or narrowing of small airways (<2mm) leads to an increase in peripheral resistance and is a major site of airway disease in COPD.
Quantitative studies of the three dimensional architecture and organisation of the
lung are required to assess this. Micro-CT permits direct examination of the small
airways and microvasculature. However, most studies to date have used osmium
or other contrasting agents precluding the use of historical samples.
Aim: To use micro-CT to identify and measure the small airways in paraffin
embedded tissue without contrasting agents.
Methods: Tissue from the distal airways was fixed and embedded in paraffin
wax. It was scanned with a Nikon/Metris HMX XCT scanner at the μ-VIS X-ray
imaging centre, University of Southampton to obtain CT data with a scan time
of four hours. An acquired voxel resolution of 7.9μm allowed examination of
airway lumen along its length and a 3D volume reconstruction of a branching
small airways network created using VG Studio Max (v2.1) and Aviso 7 image
processing software.
Results: Lung tissue was clearly distinguishable from the airspaces in scans permitting a clear 3D reconstruction of all airways and blood vessels in the sample.
Airway cross section measurement was possible down to the respiratory bronchioles at <0.15mm. This will permit the estimation of potential volumetric air flows
from the alveoli to the small airways.
Conclusion: We have shown that it is possible to use micro-CT to analyse and
reconstruct small airways structure in human tissue down to the respiratory bronchioles with a resolution of 7.9μm. Using formalin fixed and paraffin embedded
tissue without any contrasting agents can provide robust 3D structural data from
archival material.

P272
Ultrasonographic assessment of the diaphragm in patients with chronic
obstructive pulmonary disease (COPD): Relationships with pulmonary
function and the influence of body composition
Andrea Smargiassi, Riccardo Inchingolo, Linda Tagliaboschi, Alessandro Di
Marco Berardino, Giuseppe Maria Corbo, Salvatore Valente. Pulmonary
Medicine, Università Cattolica Del Sacro Cuore, Roma, Italy
Background: Skeletal muscle weakness and loss of fat-free-mass (FFM) is one of
the main systemic effects of COPD. Also diaphragm is involved leading to disadvantageous conditions and poor contractile capacities. We measured the thickness
(TD) of diaphragm by ultrasonography to evaluate the relationships between echographic measurements, parameters of respiratory function and body composition
data.
Material and methods: 24 patients (17 males) underwent: a) pulmonary function
tests; b) echographic assessment of TD in the zone of apposition at various lung
volumes (TDRV, TDFRC, TDTLC); c) bioelectrical body impedance analysis.
BMI was calculated.
Results: Mean FEV1 as percentage of the predicted value was 49,6% (min 22%,
max 86%). Mean BMI was 27±5,3 kg/m2 (min 17,2 max 38,8). TDRV, TDFRC
and TDTLC measured 3.28, 3.58, 5.92 mm respectively. Reproducibility of measures was good (Ri=0.93, 0.93, 0.77 for TDRV, TDFRC, TDTLC respectively). All
the TD were found correlated to FFM being the relationship greater for TDFRC
(R2 =0.51, p=0.0002). As regards lung volume IC, was found related to TDRV
(R2 =0.21, p=0.025), TDFRC (R2 =0.16, p=0.05), TDTLC (R2 =0.36 p=.002). No
significant association was found between TD and TLC, FRC, RV. Using a multiple
regression model TDTLC was found related to RV/TLC, FEV1/FVC and FFM
(R2 : 0,55 p: 0,004). Lastly, the difference between TDTLC and TDRV was closely
related to FVC (R2 =0.33, p=0.0036).
Conclusion: Ultrasonographic assessment of the diaphragm could be a useful
tool to study the progression of the disease in COPD patients in terms of static
hyperinflation and loss of FFM.
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CT protocols in interstitial lung diseases – A survey among members of the
European Society of Thoracic Imaging
Helmut Prosch 1 , Cornelia Schaefer-Prokop 3 , Edith Eisenhuber 2 ,
Daniela Kienzl 1 , Christian Herold 1 . 1 Department of Radiology, Medical
University of Vienna, Austria; 2 Department of Radiology, Hospital Göttlicher
Heiland, Vienna, Austria; 3 Department of Radiology, Academic Medical Center,
Amsterdam, Netherlands
Objective: To survey the current HR-CT protocols used by members of the European Society of Thoracic Imaging (ESTI) to evaluate patients with interstitial lung
diseases.
Materials and methods: A questionnaire was e-mailed to 173 ESTI members.
The survey focused on questions regarding the practice of CT protocols in patients
with suspected interstitial lung diseases. In particular, the members were asked
whether they used discontinuous HR-CT or volume CT protocols, performed
additional expiratory scans, or obtained scans in the prone position. In addition,
the questions focused on dose considerations and on which reconstructions were
performed routinely.
Results: The overall response rate was 37%. Seventy-seven percent of the respondents indicated that they evaluated their patients with routine protocols; 85%
used either volume CT alone or in combination with discontinuous HR-CT, only
a minority of 15% performed discontinuous HR-CT only. Fifty-three percent reported that they applied a low-dose volume CT protocol. Expiratory scans or scans
in prone position were performed by a majority of the respondent on demand
only (58% and 59%, respectively). The number of reconstructions ranged from
two reconstructions to up to eight standard reconstructions. Fifteen respondents
reconstructed two series, 18 respondents routinely reconstructed three or four
series, and 16 respondents reconstructed five series or more
Conclusion: ESTI members seem to prefer volume CT to investigate patients with
suspected interstitial lung diseases. The reported and surprisingly high prevalence
of low-dose CT protocols may be due radiation dose considerations and requires
further investigation.

P273
Longitudinal imaging characterisation of a model of chronic allergic lung
inflammation in mice
Kumar Changani 1 , Catherine Pereira 2 , Simon Young 2 , Robert Shaw 1 ,
Tony Nials 1 , Simon Campbell 1 , Kashmira Pindoria 2 , Steve Jordon 1 ,
Michael Haase 1 , Mike Pedrick 1 , Richard Knowles 1 . 1 RRI & LAS,
GlaxoSmithKline, Stevenage, Hertfordshire, United Kingdom; 2 Respiratory &
Inflammation, AstraZeneca, Macclesfield, Cheshire, United Kingdom
The aim of the study was to investigate the role that imaging could have for
longitudinally assessing allergic lung inflammation. This is usually assessed using
terminal procedures eg bronchoalveolar lavage (BAL) & tissue histology. We
describe how MRI & CT methods provide sensitive early readouts of inflammation
where individual animals are tracked throughout enabling longitudinal intervention,
potentially reducing animal numbers & providing a translational approach.
Balb/c mice were exposed to inhaled House Dust Mite (HDM) or saline for 7
weeks. MRI groups included: 12ug daily HDM dose; 25ug daily HDM dose;
vehicle. CT groups: 25ug/mL HDM±Budesonide (3mg/kg, weeks 5-7); vehicle.
Mice were scanned weekly by MRI or CT. AHR & IgE measurements were taken
on weeks 3,5&7. After the last imaging session BALs were taken & lungs prepared
for histology.
MRI showed a gradual weekly increase in lung tissue intensity (LTI) in HDM
treated animals cf control. The 25ug HDM group showed a continual sig. increase
in LTI between weeks 3-7, the 12ug HDM treated group showed similar rates of
increase & plateaued by week 5. A corresponding increase in AHR, cell counts
& IgE were observed. CT showed sig. increases in LTI from week 1 of HDM &
this was maintained for 7 weeks. Budesonide treatment showed a reversal in the
increase in LTI.
MRI & CT provide a non-invasive & sensitive method for longitudinally assessing lung inflammation in the chronic HDM mouse model. LTI changes correlate
directly with classical inflammatory readouts allowing more accurate assessments
to be made within animal & provide a clinically translatable approach.
This collaborative study was carried out part of the U-BIOPRED project.
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Cumulative exposure to ionising radiation in adults with non-CF
bronchiectasis
Lamis Taha, Dilip Nazareth, Syed Kazmi, Martin Walshaw. Department of
Respiratory Medicine, Liverpool Heart and Chest Hospital, Liverpool, United
Kingdom
Background: As treatments improve and patients with non-CF bronchiectasis
are surviving longer, the cumulative exposure to potentially carcinogenic ionising
radiation is important. We looked at the amount of ionising radiation given to
adults with this condition (n=66) attending our Respiratory clinic over a 12-month
period.
Method: All ionising radiation studies were reviewed for their impact on management. Radiation was calculated using standard reference doses and expressed as
milliSievert [mSv].
Results: See Table. The average radiation dose was 11.43 mSv. Overall, only 15%
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94.1%,respectively,without statistically significant differences.In 63.56%,the tolerance of the technique was 5.18±2.12vs4.62±2.41 (patient vs.bronchoscopist).With
regard to complications,90.7% did not register any complication.
Conclusions: EBUS-TBNA is a diagnostic tool with a high profitability in
the study of hilar/mediastinal lymphadenopaties which was higher in neoplastic
lymphadenopathy.In our case,there were no statistically significant differences
regarding the diagnostic performance of the technique during the learning curve.
EBUS-TBNA is a safe and well-tolerated method by both the patient and the
endoscopist.

Radiation exposure and % impacting care
Mean
Mean Radiation Dose % impacting care
% predicted FEV1 [SD]
(mSv)
All patients (n=66)
Underlying COPD (n=27)
Pseudomonas (n=14)
Non-Pseudomonas (n=52)

68 [27]
53 [21]
56 [24]
59 [26]

11.4
11.1
13.6
10.9

56
28
25
34

of chest X-rays and 62% of Chest CT’s resulted in a change in management. Those
with more severe disease had a greater cumulative dose of radiation.
Conclusion: Patients with bronchiectasis receive significant medical radiation each
year, but most impacts on their management. Those colonised with Pseudomonas
are associated with greater levels, in keeping with the more significant disease
burden in these individuals. Care should be taken when ordering investigations
associated with ionising radiation, to reduce the long term effects of potentially
harmful investigations.

P279
Modified technique for endobronquial ultrasound-guided transbronchial
needle sampling of the mediastinum
Pablo Sanchez 1 , Fredy Rodriguez 2 , Juan Berto 1 , Maria Sanchez-Carpintero 1 ,
Juan Pablo de Torres 1 , Ana Belen Alcaide 1 , Arantxa Campo 1 , Luis Seijo 1 ,
Javier Zulueta 1 . 1 Pulmonology, Clinica Universidad de Navarra, Pamplona,
Spain; 2 Neumología, Universidad Nacional de Colombia, Bogotá, Colombia

Background: The cumulative exposure to potentially carcinogenic ionising radiation is important in patients with ILD as they are exposed to multiple radiological
investigations. We looked at the amount of ionising radiation given to adults with
ILD (n=41) attending our Respiratory clinic over a 12-month period.
Method: All ionising radiation studies were reviewed for their impact on management. Radiation was calculated using standard reference doses and expressed as
milliSievert [mSv].
Results: See Table. The average radiation dose was 12.33 mSv with 56% of
investigations impacting care. Those with UIP pattern of fibrosis had a greater
cumulative dose of radiation.

Background: The endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) is a method of endoscopic diagnosis for study of mediastinal
involvement. Fine needle capillarity sampling has been applied in other organs and
not for transbronchial sampling. We present our results using capillarity sampling
techinque at our institution.
Methods: We included all patients undergoing EBUS exploration between January
1 to August 31 of 2011 in the Pulmonology Department at Clinica Universidad
de Navarra in Pamplona, Spain. The samples were collected by capillarity (FNC).
No suction was applied with the Vaclock syringe and the inner stylet was never
completely removed, as dictated by the classical technique.
Results: Forty-four patients (75% male) were included in the study. EBUS exploration of the mediastinum identified lymphadenopathy or mediastinal masses in 38
patients (86,4%). More than one lymph node was sampled in 23 patients (52,3%).
The analysis of samples reported that all punctures in Lymph nodes with the
capillarity tech nique provided adequate and representative material for interpretation, with a diagnostic yield of 86.8%. The diagnostic sensitivity achieved with
EBUS-FNC for adequate sameples was 88%, and 84,1% considering all samples.
Complications were reported in only two patients (4.5%).

Radiation doses and % impacting care

Performance of EBUS-FNC with respect to site punctured
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Cumulative exposure to ionising radiation in adults with interstitial lung
disease (ILD)
Lamis Taha, Dilip Nazareth, Syed Kazmi, Martin Walshaw. Department of
Respiratory Medicine, Liverpool Heart and Chest Hospital, Liverpool, United
Kingdom

All patients (n=41)
UIP (n=24)
NSIP (n=8)
Other fibrosis (n=9)

Mean Radiation Dose (mSv)

% impacting care

12.33
12.98
11.29
11.9

56
62
71
68

EBUS-FNC diagnosis

Lymph node

Yes
No

Total

Conclusion: Patients with ILD receive significant medical radiation each year,
but most impacts on their management. Those with NSIP had a greater number
of investigations impacting care as compared to those with UIP, in keeping with
the wider spectrum of disease and more treatment options being available in this
sub-group of patients. Care should be taken when ordering investigations associated with ionising radiation, to reduce the long term effects of potentially harmful
investigations.

Yes

No

33
4
37

5
2
7

Total

38
6
44

Conclusions: Our study suggests that the modified technique (EBUS-FNC) is safe
and comparable in terms of efficacy and sample adequacy to EBUS-TBNA yields.
Furthermore, it is arguably simpler than the classical technique.

P280
Lymph node core retrieval comparison between 22 and 21 gauge
EBUS-TBNA needle
Prashant Chhajed 1 , H.S. Sandeep 1 , Parag Chaudhari 1 , Sejal Gandhi 3 ,
Ramesh Tikare 3 , Joerg Leuppi 2 , Arvind Kate 1 . 1 Pulmonology, Institute of
Pulmonology, Medical Research & Development; Lung Care & Sleep Centre,
Vashi, Navi Mumbai, Maharashtra, India; 2 Pulmonology, Institute of
Pulmonology, Medical Research & Development, Mumbai, Maharashtra, India;
3
Anaesthesiology, Fortis-Hiranandani Hospital, Vashi, Navi Mumbai,
Maharashtra, India
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Diagnostic performance/learning curve and tolerance of endobronchial
ultrasound (EBUS)
Estefanía Luque, María Pavón, Ana Gómez-Bastero, Virginia Almadana,
Agustín Valido, Teodoro Montemayor. Respiratory Unit, Hospital Universitario
Virgen Macarena, Seville, Spain

Introduction: Yield of EBUS-TBNA depends upon the quality of aspirate/core
obtained.
Aim: Analysis of diagnostic yield of lymph node aspirate using 22 and 21 gauge
EBUS-TBNA needle.
Methods: A retrospective analysis was performed on 72 consecutive patients who
underwent EBUS-TBNA. Of 72 patients first 44 patients underwent EBUS- TBNA
using 22 gauge needle and subsequent 28 patients underwent EBUS-TBNA using
21 gauge needle. EBUS-TBNA was performed by single experienced interventional pulmonologist under sedation. By coincidence, since availability of 21 gauge
needle suction is not being routinely applied for initial passes. Needle is moved
back and forth without suction. Suction with provided syringe is applied only

Objectives: To analyze the diagnostic performance of transbronchial needle
aspiration guided by endobronchial ultrasound (EBUS-TBNA) in diagnosing hilar/mediastinal lymphadenopathies and/or lung masses in our department and the
possible effects of the learning curve.To evaluate the tolerance of the procedure by
both the patient and the doctor and its complications.
Materials and methods: Retrospective study of all patients referred to our department (January 2010-October 2011)to perform EBUS-TBNA.At the end of the
technique, both the patients and bronchoscopist answered a tolerance questionnaire
(scale of 0 to7).
Results: n=129 patients. 325 aspirations were performed.The most common indication was suspicion of malignancy (48.8%).The most frequent final diagnosis
was normal lymph nodes (46.5%),followed by neoplasm (35.6%).The sensitivity
(S)and negative predictive value (NPV)for the final diagnosis of malignancy was
93,4% and 95.5%,respectively.In order to analyze learning curve effects,we study
the first 25 cases and the remainder,separately,with the S and NPV of 83.3% and

Table 1. Diagnostic yield

Total patients
Histology core samples available
Histological opinion possible
Final diagnosis possible
Diagnosis on histology only
Diagnosis on cytology only
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EBUS-TBNA
using 21 gauge needle

EBUS-TBNA
using 22 gauge needle

28
26 (92.8%)
19 (67.8%)
21 (75%)
8 (28.5%)
1 (3.5%)

44
23 (52.2%)
10 (22.7%)
35 (79.5%)
4 (9%)
26 (59%)
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Endobronchial ultrasonography: Initial experience at a reference center in
South America
Sebastian Fernandez-Bussy 1 , Iván Caviedes 1 , Yumay Pires 1 , Felix Herth 2 ,
Adnan Majid 3 . 1 Medicine, Clinica Alemana-Universidad del Desarrollo,
Santiago, Chile; 2 Pulmonary, Thoraxklinik, University of Heidelberg, Germany;
3
Chest Disease Center, Beth Israel Deaconess Medical Center-Harvard Medical
School, Boston, United States

Table 2. Final Diagnosis based on EBUS-TBNA
Diagnosis
Granulomatous Inflammation
Non granulomatous Inflammation
Malignancy
Inconclusive

Total, n (%)
39 (54.1)
3 (4.1)
17 (23.6)
13 (18)

when adequate sample is not obtained. Samples obtained were sent: immersed in
formalin, slides smears and solution for AFB culture & TB-PCR.
Results: The total diagnostic yield of EBUS-TBNA was 59 (81.9%).
Conclusion: Lymph node core retrieval appears to be better with less bloody
aspirate using 21 gauge EBUS needle. Core retrieval might be helpful for further
laboratory processing like for histopathology, IHC markers, gene mutation studies
& AFB culture.

Introduction: Minimally invasive diagnostic procedures as endobronchial
ultrasound-transbronchial needle aspiration (EBUS-TBNA), have been incorporated to the diagnostic algorithm of mediastinal pathologies or lesions adjacent to
the central airways. There are multiples publications on its diagnostic performance
in Europe, North America and Asia, but not in South America.
Objective: To report the initial experience in EBUS-TBNA in a reference center
of South America.
Patients and methods: Retrospective analysis of consecutive patients in whom
EBUS-TBNA was performed for mediastinal and/or hiliar lesions or lesions adjacent to central airways, demonstrated by chest CT-scan. Demographic information,
lesions number, localization, and size together with definitive diagnosis, and complications of the procedure, were registered. Sensitivity, specificity, predictive
values and accuracy were calculated.
Results: 129 lesions were punctured in 85 patients (47 males), mean age of 62.8
years (25-86). Stations 4R, 7, 10R and 4L were the most frequently sampled. 82%
were lesions of 20mm or less. Lung cancer and metastatic disease were the most
common diagnosis (62%). Sensitivity 91% (CI 95%: 84-96), specificity 100%
(CI 95%: 82-100), positive predictive value 100% (CI 95%: 94-100), negative
predictive value 72% (CI 95%: 53-86), accuracy 93%. No complications were
reported.
Conclusion: Our series has demonstrated the usefulness of EBUS-TBNA for the
diagnosis of madiastinal lymph nodes or lesions adjacent to the central airways, in
a Latin American reference center. Our diagnostic accuracy has been in agreement
with previously published results in centers of Europe, Asia, and Northamerica.
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Achieving core biopsies for histology using gauge 21 needle during
endobronchial ultrasound guided transbronchial needle aspiration
Dimitrina Petkova 1 , Edward Nash 2 , Simon Trotter 3 . 1 Respiratory Medicine,
Heart of England NHS Foundation Trust, Sutton Coldfield, West Midlands, United
Kingdom; 2 Respiratory Medicine, Heart of England NHS Foundation Trust,
Birmingham Heartlands Hospital, Birmingham, West Midlands, United Kingdom;
3
Histopathology Department, Heart of England NHS Foundation Trust,
Birmingham Heartlands Hospital, Birmingham, West Midlands, United Kingdom
Introduction: Endobronchial ultrasound guided transbronchial needle aspiration
(EBUS – TBNA) is a safe method for sampling mediastinal lymph nodes. A
dedicated 22 or 21 gauge (G) needle is used to perform EBUS-TBNA. The 22G
needle provides material for cytology. The 21G needle is stiffer and allows larger
samples.
Objective: To evaluate whether the material obtained using 21G needle will be
suitable for histological assessment and to determine the safety of the procedure.
Methods: 106 consecutive patients were included. The samples obtained by 21G
needle were received as friable cores of tissue. Their size was suited for histological
processing and examination as biopsies. Microbiology was performed in selected
cases.
Results: Core biopsies were obtained in 105 patients (99%). Malignancy was
confirmed in 51 patients (48%). The histology of 21 (20%) participants showed
granulomatous inflammation. Normal lymph node or reactive changes were reported in 22 (21%) cases. The samples of the remaining 11 (10%) patients were
not representative. 3 patients with suspicious of malignancy imaging and negative
histology underwent mediastinoscopy which reconfirmed reactive lymph tissue.
EBUS-TBNA material was sufficient for EGFR testing. In 3 patients tuberculosis
was confirmed by microbiology culture. The procedure was completed in all patients but one. 15 (14%) patients had significant cough, 2 (2%) patients complained
of chest discomfort and 5 (5%) developed transient hypoxia, which did not require
termination of the procedure.
Conclusion: Using 21 G needle for EBUS -TBNA is safe. It provides core biopsies
for histological evaluation of mediastinal lymphadenopathy.
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Complications and diagnostic outcome of endobronchial ultrasound (EBUS)
guided transbronchial needle aspiration (TBNA) of mediastinal lymph nodes
King Ying Wong 1 , Lai Yun Ng 2 , Hoi Nam Tse 2 , Wilson K.S. Yee 1,2 .
1
Department of TB & Chest, TWGHs Wong Tai Sin Hospital, Kowloon, Hong
Kong; 2 Department of Medicine, Kwong Wah Hospital, Kowloon, Hong Kong
Background: EBUS guided TBNA enables tissue sampling of mediastinal lymph
nodes with sensitivity and specificity comparable to mediastinoscopy in nodal
staging of lung cancer. It is generally safe but not without complications.
Objectives: We studied the complications and diagnostic outcome of EBUS-TBNA
performed under local anaesthesia and conscious sedation using intravenous midazolam and pethidine in the endoscopy suites.
Methods: We retrospectively studied consecutive EBUS examinations performed
over 28 months since July 2008. Pathology and clinical follow-up data till end of
2010 were reviewed.
Results: Totally 110 EBUS -TBNA were performed in the study period.
Complications occurred in 21 (19%) patients. Difficulty in conscious sedation
accounted for the majority (12 patients, 11%) including oversedation requiring
antidotes (2), failed sedation (2) and one struggling patient leading to probe
damage. Other complications included moderate bleeding of 15cc blood loss (2),
bronchospasm (2), fever (1), pneumonia (1), paroxysmal atrial fibrillation (1). No
long term adverse effect was found after EBUS-TBNA.
Among 80 patients referred for nodal staging of lung cancer, 131 lymph nodes were
sampled, resulting in 53 true positives, 20 true negatives, 7 nondiagnostic TBNA.
The sensitivity of EBUS-TBNA for diagnosing metastatic lymph node disease was
88.3% and the specificity was 100%. The diagnostic yield of EBUS-TBNA was
68% in 30 patients with inflammatory diseases including tuberculosis.
Conclusion: EBUS-TBNA is a safe procedure with reasonable diagnostic value
and its complications were mostly associated with conscious sedation.
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Using forceps biopsy during endobronchial ultra sound is feasible in routine
practise?
Bruno Escarguel 1 , Georges Thomas 1 , Cecile Tchouhdjian 1 , Alexandre Chollat
Namy 2 , Cyril Foa 3 , Jean Baptiste Paoli 3 , Alain Poisson 1 .
1
Pneumology-Endoscopic Thoracic Unit, Hopital Saint-Joseph, Marseille,
France; 2 Pathology, Hopital Saint-Joseph, Marseille, France; 3 Oncology, Hopital
Saint-Joseph, Marseille, France
Introduction: EBUS is becoming a gold standard in exploring mediastinum abnormality. Especialy during a staging in lung cancer, big tissue become more
necessary.
Forceps biopsy have been used in biopsy of subcarinal masses with interesting
results for lymphomas or sarcoidosis, without major complications. What happend
in routine practise and using forceps for other mediastinal sites ?
Material and methods: In the thoracic endoscopic unit of the hopital St Joseph
(Marseille, France) during June 2011-decembrer 2011, we used a pediatric forceps biopsy after each puncture by EBUS TBNA. 13 patients were analysed, 16
mediastinal sites (7, 4R, 10R, 11R, 12R, 4L, 11L) were biopsied (3 histological
specimens) after using a 21 or 22G needle. All the procedures were doing under
general anesthesia using a laryngeal mask.
Results: The average diameter of lymph nodes was 15,3 mm. In only two samples,
the results were non significant. Concerning cancerous results (50%), the forceps
biopsy did not increase diagnostic yield versus TBNA (Slides or cytolit). Biomarker
analyses were possible for metastasis patients. In one case, sarcoidosis diagnosis
was made only with forceps biopsy. There were no immediate complications.
Conclusion: Using forceps biopsy during EBUS is feasible and safe. We can perform this procedure for the different sites of the mediastinum. The result doesn’t
show an increasing diagnostic value in lung cancer but could be interresting for
lymphoma or non malignant disorders as sarcoidosis.

P285
Impact of multiple operators on diagnostic yield of EBUS-TBNA
Isabelle Fresard 1 , Gregoire Gex 1 , Marianne Gex-Fabry 2 , Paola M. Soccal 1,3 .
1
Service of Pulmonary Medicine, Geneva University Hospitals, Geneva,
Switzerland; 2 Service of Clinical Research, Geneva University Hospitals,
Geneva, Switzerland; 3 Service of Thoracic Surgery, Geneva University Hospitals,
Geneva, Switzerland
Background: EBUS-TBNA is usually performed by a limited number of operators
in each institution in order to achieve optimal yield by accumulating individual expertise. We aimed to assess the diagnostic performance and safety of EBUS-TBNA
when this procedure is learned by every trainee.
Methods: All consecutive patients undergoing EBUS-TBNA were prospectively
included since the introduction of EBUS in our institution in January 2008 until
December 2011. Each procedure was done by 2 or 3 operators including 1 senior
supervisor. Rapid on-site cytologic evaluation (ROSE) was performed since June
2011. Predicting factors for the diagnostic accuracy of EBUS-TBNA were analyzed
per patient and per sampled lymph node.
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Results: 15 operators performed EBUS-TBNA in 160 patients. Definitive diagnosis was available for 156 patients (mean age 59.4±14.6 years, 38.5% F). Lymph
nodes were malignant in 53.2%. Overall diagnostic accuracy was 82.7% (95%
CI 76.4–88.2) and 90.3% (95% CI 81.9–97.2) for NSCLC and SCLC (n=72).
Overall diagnostic accuracy tended to increase over years: 70.6%, 81.8%, 82.9%
and 85.9% in 2008, 2009, 2010 and 2011 respectively (p=0.51). Subgroup analysis
showed no significant influence of ROSE, number of sampled nodes per case,
localization and size of lymph node and SUV max . Complications were restricted
to 3 minor endobronchial bleeding.
Conclusions: At Geneva University Hospitals, EBUS-TBNA performance increased over years following well-known learning curves. Yet, in our setting,
EBUS- learning curve seemed rather center-than operator-related. Providing on
site direct supervision by a senior-experienced operator, EBUS is indeed constantly
performed by junior operators without affecting the performance of the method.

Conclusion: The learning curve of EUS(b)-FNA estimates a number of procedures
to achieve an acceptable level of performance in 15 procedures, whereas classical
TBNA needs 10 procedures more.
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The usefulness of endobronchial ultrasound-guided transbronchial needle
aspiration for the diagnosis of sarcoidosis
Goohyeon Hong, Kyung-Jong Lee, Kyeongman Jeon, Won-Jung Koh, Gee
Young Suh, Man Pyo Chung, Hojoong Kim, O. Jung Kwon, Sang-Won Um.
Division of Pulmonary and Critical Care Medicine, Department of Medicine,
Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Korea
We evaluated the usefulness of endobronchial ultrasound guided-transbronchial
needle aspiration (EBUS-TBNA) for the diagnosis of sarcoidosis in comparison with transbronchial lung biopsy (TBLB), endobronchial biopsy (EBB), and
bronchoalveolar lavage (BAL). The consecutive patients who were suspicious for
sarcoidosis (stage I and II) on chest radiography and chest computed tomography
scan were included in the study. All study patients underwent EBUS-TBNA,
TBLB, EBB and BAL at the same session. Between July 2009 and June 2011,
33 patients underwent EBUS-TBNA, TBLB, EBB, and BAL. EBUS-TBNA was
performed for 71 lymph node stations. Among these 33 patients, 29 patients
were diagnosed as histology proven sarcoidosis and two patients were compatible
with clinical diagnosis of sarcoidosis during follow-up. The other two patients
were diagnosed as metastatic carcinoma and reactive lymphadenopathy. Among
29 patients with histology proven sarcoidosis in combination with EBUS-TBNA,
TBLB, and EBB, only EBUS-TBNA and TBLB revealed non-caseating granuloma
in 18 patients and 1 patient, respectively. Overall diagnostic sensitivities of EBUSTBNA, TBLB, EBB, and BAL (CD4/CD8 ≥3.5) were 90%, 35%, 6%, and 71%,
respectively (P<0.001). Combined diagnostic sensitivity of EBUS-TBNA, TBLB,
and EBB were 94%. In conclusions, EBUS-TBNA is most sensitive method for
the diagnosis of stage I and II sarcoidosis compared with conventional bronchoscopic procedures. EUBS-TBNA could be considered first for the histopathologic
diagnosis of stage I and II sarcoidosis.
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Endobronchial ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) under conscious sedation: Patient satisfaction in a UK
tertiary centre
S. Huq 1 , S. Kazmi 1 , C. Smyth 1 , T. Giles 2 , M. Walshaw 1 , S. Binukrishnan 1 ,
K. Mohan 1 . 1 Department of Respiratory Medicine, Liverpool Heart and Chest
Hospital NHS Foundation Trust, Liverpool, United Kingdom; 2 Department of
Pathology, Royal Liverpool and Broadgreen University Hospitals NHS Trust,
Liverpool, United Kingdom
Background: There is a variation in the modality of sedation/anaethesia used during EBUS-TBNA. Despite this, there are no studies assessing patient satisfaction.
We therefore conducted a prospective study to characterize patient satisfaction
with EBUS-TBNA performed under conscious sedation.
Methods: 101 consecutive patients (mean age 64) undergoing EBUS using topical
lignocaine and iv midazolam were evaluated using a structured questionnaire 2 hrs
post procedure.
Results: The mean dose of lignocaine throat spray was 178 mg and 99% received
transtracheal lignocaine. The mean dose of iv midazolam was 3.3 mg and all
patients were adequately sedated. 161 lymph nodes (stations 2, 4, 7, 10 & 11) were
biopsied with a mean size of 1.7 cm (range 0.6-4 cm, less than 1 cm nodes 22).
Mean duration of procedure was 20 mins and the mean number of needle passes
per node was 2.3. EBUS was diagnostic in 96% and there were no complications.
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Endobronchial ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) for the diagnosis of intrathoracic lymphadenopathy in
patients with extrathoracic malignancy: A study in a tuberculosis-endemic
country
Mehmet Akif Özgül 1 , Erdogan Cetinkaya 1 , Nuri Tutar 2 , Güler Özgül 3 ,
Hilal Onaran 1 , Emine Kamiloglu 1 . 1 Pulmonary Diseases, Yedikule Training and
Research Hospital, Istanbul, Turkey; 2 Pulmonary Diseases, Erciyes University,
Kayseri, Turkey; 3 Pulmonary Diseases, Bagcilar Training and Research Hospital,
Istanbul, Turkey

Frequency of reported symptoms (%) during EBUS-TBNA
Symptoms

Unable to recall None Small amount Significant amount

Discomfort from throat spray
Discomfort from transtracheal injection
Discomfort from camera insertion
Cough
Throat pain
Chest pain

6
26
22
13
4
6

18
51
43
24
43
72

63
23
30
50
49
22

13
0
5
13
4
0

Background: Mediastinal lymphadenopathy in patients with malignancy is a common clinical problem in tuberculosis-endemic countries. The recently developed
endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA)
procedure enables direct and real-time aspiration of mediastinal and hilar lymph
nodes and is a less invasive alternative to mediastinoscopy.
Aim: To determine the efficacy of EBUS-TBNA results in the evaluation of
mediastinal lymph nodes in patients with extrathoracic malignancy.
Methods: Retrospective analysis was performed in 40 patients with proven (n=38)
or suspected metastasis of unknown origin (n=2) who underwent EBUS-TBNA
between July 2007 and August 2011.
Results: All 40 patients successfully underwent EBUS-TBNA and no complications were observed. In 16 (40%) patients, EBUS-TBNA demonstrated metastasis
of extrathoracic malignancy. Two (5%) patients diagnosed as a new lung cancer with
EBUS-TBNA. The diagnostic sensitivity, accuracy, and negative predicted volue
(NPV) of EBUS-TBNA per patient were 90.0%, 95.0%, and 90.9%, respectively.
Data about PET/CT scans were available in 33 patients. The diagnostic sensitivity,
specificity, positive predictive volue (PPV), NPV and accuracy of PET/CT scan
per patients were 94.7%, 35.7%, 66.6%, 83.3%, and 69.6% respectively.
Conclusion: EBUS-TBNA is a sensitive modality and can be considered as
the initial test for the histopathological diagnosis of mediastinal and hilar lymphadenopathy in patients with extrapulmonary malignancy.

86% were tolerant of the procedure and the overall patient satisfaction was 97%
(good - excellent). 78% would definitely return and 19% would probably return
for a repeat procedure if needed.
Conclusions: EBUS-TBNA under conscious sedation is safe and well tolerated.
Conscious sedation is physician delivered and less resource intensive, and therefore
could be adopted as the method of choice as EBUS services continue to expand.
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Assessing the learning curve for EUS(b)-FNA in comparison with classical
’blind’ TBNA
Ilya Sivokozov, Olga Lovacheva, Irina Shumskaya. Endoscopy Dept, CTRI
RAMS, Moscow, Russian Federation
Background: Transbronchial needle aspiration (TBNA) is a challenge due to very
flat learning curve. Now, EUS and EBUS significantly improved the results of
TBNA. Nevertheless, number of ’learning’ procedures to become an expert in this
type of biopsy is controversial.
Aim: To evaluate the learning curve for EUS(b)-FNA versus classical ’blind’
TBNA in a tertiary center.
Materials: Patients with chest lymphadenopathy with main suspicion for sarcoidosis referred to the bronchoscopy were randomized 1:1 to EUS(b)-FNA (arm
A) or classical blinded TBNA (Arm B). All procedures performed under local
anesthesia by experienced endoscopist with no skills for both techniques, under
expert control. Position 7 or 4L were punctured in both groups. Age, sex, size of
lymph nodes by CT, number of biopsies, duration of procedure, complications,
quality of diagnostic material and diagnostic yield were assessed.
Results: 56 patients were enrolled into the study, with 28 for each arm. Patients
were comparable in age (mean 44,2 yrs) and sex (men 34/56), and size of target
lymph nodes (27±5 mm). There were no complications. Median duration of procedure in arm A reduced from 9 min for first 5 pts to 4 min in last 5 pts (p<0.05),
for arm B from 7 to 3 min (p<0.05). Median number of biopsies was equal in both
groups - 3. Acceptable biopsy quality (>80%) reached plateau after 15 patients (42
biopsies) in group A and 25 pts (67 punctures) in group B (p<0,05). Diagnostic
yield was higher in a group A: 75% versus B: 64,3% (p<0.05).
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The role of endobroncial ultrasound guided biopsy in diagnosis of
mediastinal/hilar lympadenopathy in patients with extrathoracic malignancy
Elif Torun Parmaksiz, Benan Caglayan, Banu Salepci, Sevda Sener Comert,
Nesrin Kiral, Ali Fidan, Gulsen Sarac. Chest Diseases, Dr. Lutfi Kirdar Kartal
Education and Research Hospital, Istanbul, Turkey
Accurate diagnosis of enlarged hilar/mediastinal lymph nodes is mandatory for
adequate management of patients with known primary malignancy. We aimed to
determine the sensitivity,specificity,accuracy of EBUS-TBNA for clarification of
the nature of enlarged hilar/mediastinal lymph nodes in patients with known extrathoracic malignancy. Patients with extrathoracic malignancy who had undergone
EBUS-TBNA for assessment of enlarged hilar/mediastinal lymph nodes in December 2008-September 2011 were reviewed. 48 patients who underwent EBUS-TBNA
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were included. Mean age of 12 male,36 female patients was 57.38±11.60. Malignancy was detected in 18 (37.5%),tuberculosis in 6 (12.5%),sarcoidosis in 4
(8.3%),anthracosis in 2 (4.2%),reactive adenitis in 18 (37.5%). EBUS-TBNA was
also found to offer an effective accurate and minimally invasive strategy for evaluating nonmalignant lesions of pathological hilar and mediastinal lymph nodes such
as tuberculosis and sarcoidosis. The sensitivity and specificity of EBUS-TBNA for
malignancy in patients with reference pathology was 83% and 100%,respectively.
Negative predictive value for malignancy was 90%. Procedure-related complications were minor bleeding in 2,slight reversible desaturation in 1. When both
benign and malignant diagnoses are considered sensitivity, specificity and negative
predictive value were 88%, 100% and 88%, respectively. We conclude that EBUS
is a safe,minimally invasive,inexpensive and accurate procedure for diagnosing
mediastinal/hilar lymphadenopathy in patients with extrathoracic malignancy. Nevertheless,due to the possibility of underdiagnosis,an invasive technique is indicated
when results are negative.
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The diagnostic yield of ultrasound-assisted closed pleural biopsy in pleural
effusions following non-diagnostic thoracocentesis
Coenraad F.N. Koegelenberg 1 , Chris T. Bolliger 1 , Elvis M. Irusen 1 , Florian von
Groote-Bidlingmaier 1 , Pawel T. Schubert 2 , Mercia Louw 2 , Colleen A. Wright 2 ,
Andreas H. Diacon 1 . 1 Medicine, Stellenbosch University, Cape Town, South
Africa; 2 Pathology, Stellenbosch University, Cape Town, South Africa
Background: Unaided (“blind”) pleural biopsy is prone to sampling error and
has a modest yield. We assessed the safety and yield of ultrasound (US)-assisted
closed pleural biopsy in the setting of undiagnosed effusions, and investigated
how pleural morphology could guide the selection and execution of closed pleural
biopsy.
Methods: Patients with an exudative effusion who had had a non-diagnostic
thoracocentesis were prospectively stratified on imaging as having (A) an associated mass lesion (>10mm) abutting the chest wall; (B) diffuse pleural thickening
(>10mm) and/or nodularity or (C) insignificant/no pleural thickening. US-assisted
repeat thoracocentesis and transthoracic fine-needle aspiration (TTFNA) were
performed on patients stratified to (A),and if non-diagnostic on on-site analysis,
followed by a Tru-Cut biopsy. US-assisted thoracocentesis and Abrams needle
biopsies were performed on all others aiming at the region(s) of interest (B) or
low supra-diaphragmatic pleura (C).
Results: Final diagnoses in 41 consecutive patients (30 males, 47±18 years)
included pleural TB (n=21), malignancy (n=16) and other causes (n=4). Accurate
diagnoses were obtained in 34 (82.9%) with US-assisted biopsy; thoracoscopy
(n=6, 14.6%) or bronchoscopy (n=1) were required in the rest. The yield of
US-assisted biopsy was higher for TB (19/21, 90.48%) than malignancy (12/16,
75.0%, p=0.37). One patient experienced mild haemoptysis following TTFNA.
Conclusion: A diagnostic algorithm based on pleural morphology and US-assisted
pleural biopsy has a high diagnostic yield and offers a safe first-line approach in
the setting of undiagnosed pleural exudates.
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Endobronchial ultrasound-guided transbronchial needle aspiration in the
diagnosis of intrathoracic lymph node metastases from extrathoracic
malignacy
Estefania Sanchez 1 , Felipe Andreo 2 , Jose Sanz 3 , Juan Ruiz 4 . 1 Respiratory
Department, Hospital Universitari Germans Trias i Pujol, Badalona, Barcelona,
Spain; 2 Respiratory Department, Hospital Universitari Germans Trias i Pujol,
Badalona, Barcelona, Spain; 3 Respiratory Department, Hospital Universitari
Germans Trias i Pujol, Badalona, Barcelona, Spain; 4 Respiratory Department,
Hospital Universitari Germans Trias i Pujol, Badalona, Barcelona, Spain
Aim: The aim of our study was to evaluate the contribution of EBUS-TBNA for
diagnosing mediastinal metastases in patients with extrathoracic malignancy that
underwent EBUS-TBNA for intrathoracic lymphadenopathy.
Patients & methods: We retrospectively reviewed all patients with a concurrent or
a previous diagnosis of extrathoracic malignancy who where referred for EBUSTBNA for clinical suspicion for mediastinal and/or hilar nodal metastases.In cases
where EBUS-TBNA findings were positive for malignancy they were assumed to
be true-positives and no tissue confirmation was requested.Patients to whom results were not malignant and no other benign alternative diagnoses was established
underwent surgical confirmation or follow-up.
Results: Of 117 patients, 51 (43.5%) cases EBUS-TBNA revealed metastatic
extrathoracic malignancy, 27 (23%) cases a primary thoracic malignancy and in
4 (3.4%)patients a benign diagnosis.In 35 were found normal lymph node, 14
(11.9%) underwent surgery. Other 21 (17.9%) patients who had normal lymph
node underwent clinical and radiological follow-up: 13 (11.1%) confirmed stable or regressive lymphadenopathy and 8 (6.8%) patients developed radiological
progression and were assumed to be false negative. The sensitivity and negative
predictive value (NPV) for diagnosing thoracic nodal metastases from extrathoracic
malignancy was 86.4% and 77.1% respectively.The overall accuracy was 86.3%.
Conclusion: EBUS-TBNA is an accurate method for the diagnosis of thoracic
nodal metastases from extrathoracic malignancy with a sensibility of 86.4%, a
NPV of 77.1% and an overall accuracy of 86.3%.
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Highly diagnostic yield of ultrasound-guided pleural biopsy for exudative
lymphocytic pleural effusion
Natthasak Woracharoensri, Anan Wattanathum. Pulmonary and Critical Care
Medicine, Phramongkutklao Hospital, Bangkok, Thailand
Background: Pleural biopsy is diagnostic tools for etiological diagnosis of lymphocytic pleural effusion (PE), conventionally performed without ultrasound (US)
guidance. However, the benefit of US-guided pleural biopsy has not clearly
demonstrated.
Materials and methods: To assess the diagnostic value of the US-guided pleural
biopsy, we prospectively enrolled 54 patients with nondiagnostic exudative PEs
between May, 2011 and January, 2012 at Phramongkutklao Hospital. Nineteen
cases were received traditionally closed pleural biopsy with Abrams needles and
the others were performed the US-guided pleural biopsy with the Abrams and
Cope’s needles.
Results: Twelve (63.15%), 6 (31.6%), and 1 (5.3%) cases receiving closed pleural
biopsy were diagnosed as malignancy, tuberculosis, and uremic pleurisies, respectively. Twenty five (71.4%) and 9 (25.7%) cases receiving US-guided pleural
biopsy were diagnosed as malignancy and tuberculosis. No significant difference
between the etiologies and the methods of biopsy was demonstrated. There were
significant difference between the diagnostic yield of closed pleural biopsy and
the US-guided pleural biopsy (8 of 19, 42.1% vs 26 of 35, 74.3%, respectively, p
= 0.019). The diagnostic value of US-guided pleural biopsy was 54.6% (6 of 11),
91.7% (11 of 12), and 83.3% (10 of 12) for no pleural abnormality, thickening
pleura, and pleural nodules on US image, respectively (p = 0.045). Also, the USassisted Abrams needle biopsies had a higher diagnostic value than the US-guided
Cope’s needle biopsies (74.3% vs 42.9%, p = 0.015).
Conclusion: US-guided pleural biopsy with Abrams needle is effective for specific
diagnosis of exudative lymphocytic PEs.
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The role of transthoracic ultrasound (TTS) in the diagnosis and management
of post transbronchial lung biopsy (TBLB) pnemothorax (PTX)
Sachin Kumar 1 , Dheeraj Gupta 2 , Ritesh Agarwal 2 , Ashutosh Aggarwal 2 ,
Surinder Kumar Jindal 2 . 1 Pulmonary Medicine, Institute of Liver & Biliary
Sciences, New Delhi, Delhi, India; 2 Pulmonary Medicine, Post Graduate Institute
of Medical Education & Research, Chandigarh, India
Background: TTS increasingly being used to detect PTX, however its utility in
diagnosis and management of post TBLB PTX largely unknown.
Objective: To evaluate the accuracy of TTS in detection of post TBLB PTX.
Subjects and methods: TTS performed on 379 consecutive patients undergoing
flexible bronchoscopy and TBLB (n=113). Disappearance of sliding lung and
comettail artifacts considered evidence of PTX. Upright chest radiography (CXR)
was performed after 2 hours of TBLB. CT chest performed in case of discrepancy
between TTS and CXR. PTX was sonographically monitored by noting position
of the lung point 2 hrly.
Results: PTX occurred in eight (7.1%) of TBLB patients. TTS depicted all cases
of PTX while CXR did not depict one PTX, which was confirmed on CT. All
PTX diagnosed immediately post procedure by TTS in the bronchoscopy suite
itself. Sensitivity, specificity, positive predictive value, negative predictive value,
and overall accuracy were all 100% for TTS and 87.5%, 100%, 100%, 99.6%,
and 99.6%, respectively, for CXR. The 95% confidence intervals (CI) for the
sensitivity, negative predictive value, and overall accuracy were 46.7% to 99.3%,
95.6% to 100%, and 56.1% to 100% for CXR. Any shift of the lung point towards
the base of lungs (below Mid thoracic line) favored single time aspiration (done in
2 cases) or ICTD insertion (1 case), while conservative management done in cases
where lung point shifted towards apex (Above Mid thoracic line).
Conclusion: These preliminary results suggest that TTS is as effective as CXR
in the detection of PTX after TBLB and may become the method of choice for
excluding, diagnosing, and monitoring PTX after TBLB.
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Ultrasound guided transthoracic tru-cut biopsy and FNAC lung: An Indian
study
Debajyoti Bhattacharyya 1 , M.S. Barthwal 1 , C.D.S Katoch 1 , Anand Arora 2 .
1
Respiratory Medicine, 2 Pathology, Military Hospital (Cardio Thoracic Centre),
Pune, Maharastra, India
Introduction: Pulmonary lesions located in close proximity to thoracic wall may
be sampled either by tru-cut biopsy or by fine needle aspiration cytology (FNAC)
of lung using 18-20 gauge needles under ultrasound guidance.
Aims and objectives: To assess the utility and safety of ultrasound guided
transthoracic tru-cut biopsy and FNAC lung in the evaluation of peripherally
located pulmonary lesions.
Methods: All patients with peripheral lung lesions who underwent tru-cut biopsy
or FNAC of lung under USG guidance between January 2008 and January 2012 in
a tertiary care hospital were included in the study. Patients were observed for one
hour following the procedure and a chest x-ray was performed after that to look
for any pneumothorax.
Results: 57 patients (39 males and 18 females) underwent the above procedure
during the period of study. Mean age of patients was 51.3 years (range: 25-79
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years). 42 patients underwent tru-cut biopsy of lung and 15 cases underwent
FNAC of lung. Mean tumour sizes were 60.2±29.3 mm. Histological/cytological
examination provided the diagnosis in 53 cases: lung cancer – 40, other malignant
tumours – 3, benign tumours – 2, granuloma – 6, and organizing pneumonia – 2.
Adenocarcinoma (22 cases) was the most common lung cancer detected. In three
cases the diagnosis was inconclusive. Complications were observed in five patients:
mild haemoptysis which improved spontaneously – 2, subcutaneous emphysema
– 1 (improved without any intervention), and pneumothorax in two patients, one
of whom required tube thoracostomy.
Conclusions: USG guided tru –cut biopsy/FNAC of lung gives a high diagnostic
yield in peripheral lung lesions. Complication rate of the procedure is low.

(NPAO). The fractional area of ASM was higher in PAO (p=0,041), but Neu%
and Eos% in IS was not different between groups. There was a strong inverse
correlation between IS Eos and total area muscle actin (r = -0.83, p=0.001) in
the NPAO and a positive correlation in the PAO group (r = 0.36, p = 0.038). No
correlations were found with Neu.
Conclusion: Persistent obstructed severe asthmatics have more smooth muscle
in airways. In patients that normalize lung function after optimal treatment, Eo
inflammation is inversely associated with ASM mass in the biopsies, whereas the
opposite occurs in persistent obstructed patients. These data suggest that structural
alterations, in parallalel with inflammation, are related to functional abnormalities
in the persistent obstructed patients.

P298
The EvA study: Characteristics of the study population
Loems Ziegler-Heitbrock 1 , Dorothe Burggraf 1 , Marion Heiss-Neumann 1 ,
Matthias Wjst 2 . 1 EvA Study Center, Helmholtz Zentrum Muenchen, Gauting,
Germany; 2 Institute for Lung Biology and Disease, Helmholtz Zentrum
Muenchen, Neuherberg, Germany

59. Airway diseases: from invasive to
noninvasive biomarkers

The emphysema versus airway disease (EvA) study is an EU-funded project with
15 partners in 8 European countries, which aims at identifying markers associated
with subphenotypes of chronic obstructive pulmonary disease (COPD) as defined
by CT image analysis. The project has recruited 280 controls (average age 59y,
36% females) and 534 patients (average age 65y, 32% females), who comply
with stringent exclusion criteria in that current smoking, oral glucocorticoids,
anti-coagulation, FEV1 < 30% or long term oxygen therapy is not allowed for.
Although recruitment selected against asthma post-bronchodilator reversibility
>200ml was seen in 184 cases (34%) and 58 controls (21%). Chest CT was done
in cases only and this is being used – with reference to a series of phantoms- to
determine lung density and airway wall thickness as a measure of emphysema and
airway disease, respectively. Bronchoscopy was done on 421 cases and 278 controls and here we obtained bronchial epithelium with sheathed brushes and alveolar
macrophages by lavage with up to 150 mL of fluid. Fluid recovery in lavage in
average was 43% for controls and 30% for cases, reflecting the more pronounced
airway collapse during fluid retrieval in COPD. Recovery of brush material was
similar between cases and controls, in that RNA obtained from the right upper
lobe was 5.4 ug and 6.4 ug, respectively. The data show that in a multicentre study
sizable amounts of biological material can be obtained from COPD lungs. This
material is currently being analyzed for expression of markers associated with the
emphysema-dominant and airway disease-dominant subphenotypes of COPD.
Supported by EU FP7 project #200605.

P296
Bronchial mucosal dendritic cells and VEGF expression in COPD patients
Andrea Zanini 1 , Sabrina Della Patrona 2 , Federico Gumiero 1 , Maria Majori 3 ,
Dario Olivieri 3 , Antonio Spanevello 1 , Alfredo Chetta 3 . 1 Department of
Respiratory Disease, University of Insubria, Varese, Italy; 2 Division of
Pneumology, Salvatore Maugeri Foundation IRCCS Rehabilitation Institute,
Tradate, Varese, Italy; 3 Cardio-Nephro-Pulmonary Dept, University Hospital,
Parma, Italy
Introduction: Dendritic cells (DCs) have a pivotal role in the onset and regulation
of innate and adaptive immune responses. A decreased number of mature DCs may
occur in the airways of COPD patients, thereby reducing their immune response.
Moreover, DCs can affect vascularization process in different physiopathological conditions. There are no data concerning the relationship between DCs and
vascular endothelial growth factor (VEGF) in COPD patients.
Objectives: We evaluated the relationship between the expression of VEGF and
the density of DCs in the bronchial mucosa of COPD patients.
Methods: Twenty patients with moderate to severe COPD (age 76±10 yr, 3
F; FEV1 51±9%, FEV1/VC 48±12%) were studied. Eight healthy subjects
represented a control group (CS). Bronchial biopsies were evaluated by immunohistochemistry and presence of DCs was investigated by using antibody directed
against CD207, to mark immature DCs, and against CD83, to mark mature DCs.
Results: Comparisons are summarized in the table.

VEGF+ cells (n/mm2 )
CD207+ cells (n/mm2 )
CD83+ cells (n/mm2 )

COPD

CS

p value

121±24
49±11
1,13±0,48

82±9
41±11
1,57±0,39

0,001
0,103
0,034

P299
Characterisation of patients with difficult-to-treat and treatment-resistant
severe asthma
Federica Novelli, Federico Lorenzo Dente, Maria Laura Bartoli,
Silvana Cianchetti, Antonella Di Franco, Lorenza Melosini, Elena Bacci,
Pierluigi Paggiaro. Cardiothoracic and Vascular Dept., University of Pisa, Italy
Background: A recent World Health Organization (WHO) meeting proposed
a uniform classification of severe asthma (SA) into 3 groups: untreated SA,
difficult-to-treat SA, and treatment-resistant SA (JACI 2010).
Aim: To characterize and compare the demographic, functional and inflammatory parameters and the level of control of patients with difficult-to-treat and
treatment-resistant SA.
Method: 12 patients with treatment-resistant SA and 24 patients with difficultto-treat SA (defined according to WHO document) were enrolled in this study
(mean age: 59 yrs). All patients underwent spirometry and methacholine test.
Asthma control was evaluated according to GINA guidelines and also by ACT
questionnaire, ACQ questionnaire and PEF diary. Sputum eosinophils percentage
and exhaled nitric oxide (eNO) were measured as markers of airway inflammation. Furthermore, all patients underwent ENT visit to evaluate the presence of
pathology of the upper airways (in particular rhinosinusitis and/or polyps).
Results: Patients with treatment-resistant SA had a higher sputum eosinophilia
(57.1% (3.7-86.2) Vs 12.5 (0-95.6), p< 0.01) and a shorter asthma duration (11.5
(3-40) vs 25 (8-50), p<0.01) than patients with difficult-to-treat SA. The indices
of asthma control, as well as FEV1, PD20 methacholine, eNO, and the level of
treatment were similar in the two groups.
Conclusions: Patients with treatment-resistant SA have a greater eosinophilic
inflammation of lower airway than patients with difficult-to-treat SA, but a similar
level of control and pharmacologic therapy, suggesting the need for different
treatment strategies in the two groups of patients.

Data are presented as mean±SD. In all COPD patients, CD207+ cells were inversely related to FEV1 (r=-0.52, p<0.05) and CD83+ cells were inversely related
to VEGF expression (r=-0.45, p<0.05).
Conclusions: Our results show that COPD airways were associated with a decrease
in mature DCs and that these cells were inversely related to VEGF expression.
Additionally, immature DCs were significantly related to airflow obstruction. We
speculate that the DCs-VEGF interplay may play a key role both in angiogenesis
and in the immune response in COPD patients.

P297
Correlation between airway smooth muscle (ASM) and eosinophilic
inflammation in severe non-controlled asthmatics
Regina Maria Carvalho-Pinto 1 , Alberto Cukier 1 , Thais Mauad 2 ,
Marisa Dolhnikoff 2 , Marcelo Gervilla Gregório 1 , Ruy Camargo Pires Neto 2 ,
Aila Mirtes Teles 2 , Klaus F. Rabe 3 , Rafael Stelmach 1 . 1 Pulmonary Division,
Heart Institute (InCor) - University of São Paulo Medical School, São Paulo, SP,
Brazil; 2 Department of Pathology, University of São Paulo Medical School, São
Paulo, SP, Brazil; 3 Zentrum für Pneumologie und Thoraxchirurgie, Krankenhaus
Grosshansdorf, Grosshansdorf, Germany
Background: Airway muscle hypertrophy is a surrogate of airway remodeling and
eosinophilia in induced sputum (IS) is associated to lack of asthma control.
Objective: Compare the amount of ASM in endobronchial biopsies with
eosinophils % (Eos) in IS in severe asthmatics after optimal treatment.
Methods: 62 severe asthmatics received a 2-week prednisone trial and high inhaled
corticosteroid dose (ICs) plus LABA for 12 weeks and were classified according
to lung function after the 2-week oral corticosteroid trial. Persistent airflow obstruction (PAO) was defined by FEV1 post BD <80% plus FEV1 /FVC post BD
≤0.70. IS and bronchial biopsies were performed at the end of the 12 weeks. The
fractional area of ASM, assessed by quantification of alpha-smooth muscle actin,
and Eos% and neutrophils% (Neu) in IS were assessed.
Results: 48 patients were classified as PAO,14 as non persistent airflow obstruction

P300
Endogenous hydrogen sulfide (H2 S) in serum and sputum as novel biomarker
of asthma
Junpei Saito 1,2 , Qingling Zhang 1,2 , Christopher Hui 1,2 , Andrew Menzies-Gow 1,2 ,
Pankaj Bhavsar 1,2 , Kian Fan Chung 1,2 . 1 Airway Disease Section, National Heart
& Lung Insitute, Imperial College London, United Kingdom; 2 Respiratory
Biomedical Research Unit, Royal Brompton Hospital, London, United Kingdom
Background: Hydrogen sulfide (H2 S) is considered to be the third gasotransmitter
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along with nitric oxide and carbon oxide. However little is known about the role.
We examined whether H2 S in serum or sputum can be used as a biomarker of
asthma.
Methods: Forty asthmatic subjects and 15 healthy volunteers were recruited in
this study. Subjects were asked to answer asthma control questionnaire and take
bloods, induced sputum, lung function tests, and exhaled nitric oxide (FeNO )
measurements. H2 S concentrations in sputum and serum samples of patients with
severe and non-severe asthma and of healthy subjects were measured using a
sulfide-sensitive electrode and compared H2 S levels with other clinical parameters.
Results: H2 S levels in sputum from severe and non-severe asthmatic patients were
significantly higher than those from healthy subjects but there was no difference
between the severe and non-severe group. Serum H2 S levels were 10 times higher
than in sputum and these were also higher in severe and non-severe asthmatic
subjects compared to healthy subjects. There was a positive correlation between
sputum and serum H2 S levels (r=0.42, p<0.05). Sputum H2 S levels were inversely
correlated with FEV1 %predicted (r= -0.41, p=0.005), and with reversibility to
salbutamol (r= -0.53, p<0.01). There were significant correlations between sputum
H2 S and sputum neutrophils and macrophages (r= 0.464 and r= -0.456, p=0.001,
respectively), and a negative correlation between sputum H2 S and FeNO levels
(r=-0.510, p=0.003).
Conclusions: Sputum H2 S levels may represent a novel biomarker of asthma,
particularly useful as a marker of neutrophilic inflammation, chronic airflow
obstruction and bronchodilator responsiveness.

to moderate asthmatics and controls, being consistent with the hypothesis that
epithelium injury & repair play an important role in this phenotype.

P303
Increased levels of angiopoietin 1 & 2 in sputum supernatant in smoking
asthma
Eleni Tseliou 1 , Petros Bakakos 2 , Konstantinos Kostikas 1 , Vasiliki Petta 2 ,
Davina Simoes 3 , Goergios Hillas 2 , Nikolaos Koulouris 2 , Spyros Papiris 1 ,
Stelios Loukides 1 . 1 2nd Respiratory Medicine Attiko University Hospital,
University of Athens Medical School, Athens, Greece; 2 1st Respiratory Medicine
-Sotiria Chest Hospital, University of Athens Medical School, Athens, Greece;
3
G.P Livanos and M. Simou Laboratories, “Evangelismos” Hospital, University
of Athens, Greece
Background: Angiopoietin-1 (Ang-1), is an essential mediator of angiogenesis by
establishing vascular integrity, whereas angiopoietin-2 (Ang-2) acts as its natural
inhibitor.
Objective: We aimed to determine the levels of angiopoietins in sputum supernatants of patients with smoking asthma and to investigate possible associations
with mediators and cells involved in both the inflammatory and the vascular
remodeling process
Methods: Eighty-seven patients with asthma (42 smokers) and 28 healthy subjects
(14 smokers) were studied. All subjects underwent lung function tests, bronchial
hyperresponsiveness assessment and sputum induction for cell count identification
and Ang-1, Ang-2, VEGF, TGF-β1, MMP-2, IL-13, ECP, and IL-8 measurement
in supernatants. Airway vascular permeability (AVP) index was also assessed.
Results: Ang-1 (ng/ml) and Ang-2 (pg/ml) levels were significantly higher in
patients with smoking asthma compared to patients with non-smoking asthma
and both smoking and non-smoking healthy subjects [median, interquartile ranges
24 (13-37) vs. 10 (7-14) vs. 5.3 (3.7-6.5) vs 4.6 (3.8-5.7) respectively, p<0.001;
and 168 (132-203) vs 124 (82-152) vs 94 (78-113) vs 100 (96-108) respectively,
p<0.001]. Regression analysis showed a significant positive association for Ang-2
with AVP index, and VEGF in smoking asthma. A negative association was observed between Ang-1 and AVP index, MMP-2, sputum neutrophils and VEGF in
smoking asthma.
Conclusions: Our results indicate that sputum Ang-1 and Ang-2 levels are higher
in smoking asthma compared to non-smoking asthma and healthy subjects pointing towards a contribution of smoking through these mediators to the asthmatic
angiogenesis process.

P301
Induced sputum substance P in children with difficult-to-treat bronchial
asthma and gastroesophageal reflux: Effect of esomeprazole therapy
Adel Salah Bediwy 1 , Mohamed Gamal Elkholy 1 , Mohamed Al-Biltagi 2 , Hesham
G. Amer 3 , Eman Farid 4 . 1 Chest, Faculty of Medicine, Tanta University, Tanta,
Gharbia, Egypt; 2 Pediatric, Faculty of Medicine, Tanta University, Tanta,
Gharbia, Egypt; 3 Internal Medicine, Faculty of Medicine, Menoufiya University,
Shebeen Elkoom, Menofia, Egypt; 4 Microbiology and Immunology, Faculty of
Medicine, Banha University, Banha, Egypt
Objectives: To assess the induced sputum substance P (ISSP) levels in children
having difficult-to-treat asthma (DA) with and without gastroesophageal reflux
(GER). We aimed also to evaluate the association of GER with childhood DA,
relationship of GER severity with childhood asthma control test (C-ACT), FEV1,
peak expiratory flow (PEF) variability, and ISSP. Finally, we tried to evaluate
esomeprazole treatment effect on C-ACT and FEV1 in children with DA.
Methods: Spirometry, C-ACT, upper gastrointestinal endoscopy, and ISSP measurement were done for children with DA compared to healthy controls.
Results: ISSP was high in DA with higher levels in the group having associated
GER. In the latter group, ISSP and C-ACT improved significantly after esomeprazole treatment while FEV1 and PEF variability did not improve. Reflux severity
was positively correlated with ISSP and negatively correlated with FEV1.
Conclusions: GER was found in 49% of our patients with childhood DA. Very
high ISSP levels in children with DA may be used as a marker for presence of
GERD. Esomeprazole therapy improved asthma symptoms but did not improve
lung function.

P304
Short-term and long-term reproducibility of non-invasive clinical and
inflammatory parameters in asthma
Matthias Jung 1 , Stephanie Korn 1 , Marisa Hübner 1 , Christian Taube 2 ,
Roland Buhl 1 . 1 Pulmonary Dept., Mainz University Hospital, Mainz, Germany;
2
Pulmonary Dept., Leiden University Medical Center, Leiden, Netherlands
Several non-invasive parameters have been proposed to monitor bronchial inflammation in asthma. Aim of this study was to assess the reproducibility of established
parameters in asthma within 7 days and after 6 months.
In 83 medically treated asthma patients (51 female, mean±SEM 44±1.5 yrs,
FEV1% pred. 85±2, 20 pts. controlled, 30 partly controlled, 33 uncontrolled)
with a constant level of asthma control (GINA) and unchanged medication the
following tests were performed at baseline, after 7 days (n=76) and after 6 months
(n=37): asthma control questionnaire (ACQ-5), exhaled nitric oxide (eNO), lung
function tests, methacholine provocation (PC20), measurement of total serum IgE
and sputum induction.
Within 7 days ACQ-5, eNO, FEV1 and total IgE were stable with a Cronbach’s
alpha between 0.946 (eNO) and 0.996 (ACQ5) and intraclass correlation coefficients between 0.898 (eNO) and 0.993 (IgE). Reproducibility of PC20 and
sputum eosinophilia was low. In patients with a stable level of asthma control
ACQ-5 (mean±SEM baseline – month 6: 0.1±0.1), eNO (0.1±2.3ppb), FEV1
(0.02±0.04L) and total IgE (13.6±13.7 IU/ml) were equally stable after 6 months.
Reproducibility was good with Cronbach’s alpha [intraclass correlation coefficients] between 0.873 [0.775] (ACQ-5) and 0.997 [0.994] (IgE).
In patients with a constant level of asthma control and unchanged medical treatment
clinical parameters are reproducible in a short- and long-term interval.

P302
Clara cell secretory protein (CC16) and surfactant protein D (SPD) in
sputum supernatant in severe refractory asthma (SRA)
Philip Emmanouil 1 , Stelios Loukides 2 , Kostantinos Kostikas 2 ,
Anastasia Papaporfyriou 2 , George Hillas 1 , George Papatheodorou 1 ,
Spyros Papiris 2 , Manos Alchanatis 1 , Petros Bakakos 1 . 1 1st Department of
Pulmonary Medicine, University of Athens, Sotiria Chest Hospital, Athens,
Greece; 2 2nd Department of Pulmonary Medicine, University of Athens, Attikon
University Hospital, Athens, Greece
Background: Severe refractory asthma (SRA) is characterized by amplified inflammatory/remodeling process. CC16 is associated with Th2 modulation. SPD
plays an important role in surfactant homeostasis & eosinophil chemotaxis.
Aim: Measurement of CC16 & SPD levels in sputum supernatants of SRA patients, comparison with mild to moderate asthma and controls and investigation of
inflammatory/remodelling mediator or cell associations.
Methods: 31 optimally treated SRA patients, 33 mild to moderate asthmatics and
12 controls were studied. All underwent lung function tests, bronchial hyperresponsiveness and Exhaled Nitric Oxide (FeNO) assessment, sputum induction for
differential cell count and CC16, SPD, Il-8, IL-13, TGF-β & ECP measurement in
sputum supernatants.
Results: CC16 [median (interquartile range) ng/ml] was significantly elevated in
SRA compared to mild-moderate asthma and controls [214 (59-900) vs 58 (38-95)
vs 33 (21-53), p<0.001].
SPD [ng/ml] was significantly elevated in SRA compared to mild to moderate
asthma and controls [28.5 (18-45) vs 6.1 (4-9) vs 4.8 (3.4-7), p<0.001]. No difference was observed between mild to moderate asthmatics and controls for either
CC16 or SPD. Regression analysis did not reveal significant associations between
CC16 or SPD and sputum differential count, inflammatory/remodeling mediators,
FeNO or lung function tests. A significant but moderate positive association was
observed between CC16 and SPD [r2 =0.2].
Conclusions: SPD & CC16 levels are upregulated in SRA compared to mild

P305
Increased levels of osteopontin in sputum supernatant in patients with COPD
Anastasia Papaporfyriou 1 , Stelios Loukides 1 , Konstantinos Kostikas 1 ,
Georgios Hillas 2 , Davina Simoes 3 , Elissavet Konstantelou 2 , Spyros Papiris 1 ,
Nikolaos Koulouris 2 , Petros Bakakos 2 , Stelios Loukides. 1 2nd Respiratory
Medicine Attiko University Hospital, University of Athens Medical School,
Athens, Greece; 2 1st Respiratory Medicine -Sotiria Chest Hospital, University of
Athens Medical School, Athens, Greece; 3 G.P Livanos and M. Simou
Laboratories, “Evangelismos” Hospital, University of Athens, Greece
Background: Osteopontin (OPN) is a glycoprotein that has been associated with
inflammation and fibrosis. Recently published data supports that OPN is upregulated in surgical lung tissue samples of patients with COPD (Schneider F et al
FASEB 2010).
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Aim: The aim of this study was to determine the levels of OPN in sputum
supernatants of patients with COPD, and compare them with healthy subjects and
to investigate their possible association with mediators and cells involved in the
inflammatory and remodeling process as well as with the extension of emphysema
as defined by HRCT.
Methods: Seventy-seven patients with COPD and 40 healthy subjects (20 smokers)
were studied. All subjects underwent lung function tests, sputum induction for
cell count identification and OPN, TGF-β1, MMP-2, IL-8, LTB4 measurement in
sputum supernatants. A HRCT was performed for quantification of emphysema
Measurements and Main results: OPN levels [median (interquartile range) pg/ml]
were significantly higher in patients with COPD compared to both healthy smokers
and non-smokers [1340 (601-6227) vs 101 (77-109) vs 69 (50-89) respectively,
p<0.001]. Regression analysis showed a significant association between OPN
and sputum neutrophils, IL-8, MMP-2 and the extent of emphysema. The above
associations were not observed in healthy subjects.
Conclusions: Our results indicate that OPN levels are higher in patients with
COPD compared to both smoking and non-smoking healthy subjects. Moreover,
the association of OPN with sputum neutrophils, IL-8 and MMP-2 indicates a
role of OPN in neutrophilic inflammation while its association with the extent of
emphysema shows a role in the pathogenesis of this particular COPD phenotype.

PEx, suitable for collection of samples when wet chemistry is involved in the
followup analysis.
Reference:
[1] Almstrand, et al., Anal. Chem., 2009;81:662.
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Endogenous particles in exhaled air – Variability of particle number in
healthy individuals
Ann-Charlotte Almstrand, Per Larsson, Anna Bredberg,
Ekaterina Mirgorodskaya, Anna-Carin Olin. Sahlgrenska Academy at the
University of Gothenburg, Occupational and Environmental Medicine,
Gothenburg, Sweden
Endogenous particles in exhaled air (PEx) are formed during airway reopening
following airway closure. Analysis of PEx may be used for monitoring biochemical
alterations in respiratory tract lining fluid in the small airways. The number of
exhaled particles is strongly dependent on breathing pattern but there is also a
substantial difference between individuals.
The aim of the study was to assess intra-individual variability of PEx number
using a standardized breathing maneuver involving airway closure.
10 healthy subjects participated in the study. They were instructed to exhale slowly
and completely, inhale to total lung capacity and exhale at 500 ml/s until functional
residual capacity. Particles were counted in the final exhalation of the maneuver
using an in-house developed instrument. The maneuver was repeated until 80 liters
of exhaled air had been sampled. Sampling was performed 3 times (two mornings
and one afternoon) for each subject.
The average total number of PEx varied from 9700 to 93 000 particles/exhalation
among individuals. The coefficient of variation of total PEx number/exhalation
within individuals was 3.9-36%, median 21%. The coefficient of variation between
individuals was 65%. There was no intra-individual difference in particle numbers
between morning and afternoon samplings.
The variability of PEx number was substantially higher between individuals than
within individuals. The high variability between individuals may be due to differences in lung architecture and possibly to differences in the chemical composition
of airway lining fluid. Our results support the fact that it is important to control
for mass of PEx for any given concentration of non-volatile analyte.

P306
Reference equation and upper limits of fraction of exhaled nitric oxide
(FENO) in a Chinese population
Fanny Ko 1 , T.F. Leung 2 , Gary Wong 2 , Jojo Chu 1 , Ivy Sy 2 , David Hui 1 . 1 Dept.
of Medicine & Therapeutics, The Chinese University of Hong Kong, Shatin, Hong
Kong; 2 Department of Paediatrics, The Chinese University of Hong Kong, Shatin,
Hong Kong
Background: Measurement of FeNO has been proposed as a biomarker for monitoring and management of airway diseases. Limiting information is available in
regard to the reference levels of FeNO levels in adult Chinese.
Aim: To investigate the reference equations and upper limits of FeNO in Chinese
adults.
Method: 1093 (577males) healthy non-smoking subjects with age 18-90yrs were
recruited. FeNO was measured online using a chemiluminescence analyser (NOA
280i, Sievers Instruments, Boulder, CO, USA). Other assessments included spirometry, skin prick test, total serum immunoglobin E (IgE) levels and eosinophil count
in peripheral blood.
Results: The geometric mean FeNO was 32.6 (95% reference interval [RI] 29.036.1)ppb (RI=geometric mean±1.96SD) for all subjects. FeNO value was higher
in males than females (geometric mean[95%RI]:38.3[34.8-41.8] vs 27.1[23.630.6]ppb,p<0.0001); and in atopic when compared with non-atopic subjects
(34.6[31.0-38.3] vs 29.8[26.4-33.2]ppb, p<0.0001). FeNO correlated with age
(r2 =0.23), height (r2 = 0.20), IgE level (r2 =0.18), % eosinophil counts (r2 =0.18)
with p value all <0.0001, but not with spirometric parameters. Based on multiple regression modeling, the reference equation of FE NO value was as follows:
log(FeNO)=0.781 + 0.104(sex [1=male, 0=female]) + 0.004(age in years) +
0.084(atopy [1=atopic, 0=non-atopic]) + 0.003(height in cm). Example of a nonatopic man and woman with age 41-50 and height 160-170cm would have their
95% upper limits of FeNO being 32.6 and 25.7ppb respectively.
Conclusion: It appears that the FeNO level of Chinese adults is higher than the
Caucasian population.
Supported by HK Lung Foundation Grant & Respiratory Research Fund of CUHK.
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Microsatellite alterations at 3p and 19q in EBC/DNA of smokers: Are they
reversible after smoking cessation?
Giovanna Elisiana Carpagnano, Donato Lacedonia, Roberto Sabato,
Piergiuseppe Bonfitto, Anna Koutelou, Maria Pia Foschino Barbaro. Medical and
Occupational Sciences, Respiratory Section, Foggia, Italy
Microsatellite alterations (MAs) at 3p and 19q are early targets for cigarette smoke
and markers of genetic susceptibility to lung cancer. Several susceptible genes
modulated by smoking have been found to return to baseline years after smoking
cessation. Although great interest has been devoted to the classification of smokerelated genetic alterations as reversible or irreversible, as it seems to influence the
different biological functions, none have yet focused on MAs at 3p and 19q.
The aim of this study was to analyse MAs at 3p and 19q in exhaled breath
condensate (EBC)/DNA and WB/DNA of smokers after 12 months from smoking
cessation.
The 63 smokers enrolled in the study participated in a multidisciplinary smoking
cessation program with a genetic study. All the subjects enrolled underwent EBC
and whole blood (WB) collection at baseline. The 28 smokers (20 M, 53±8.5
yrs) who stopped smoking followed up and repeated sample collection after 12
months. All subjects had allelotyping analysis of DNA from EBC and WB from
of a selected panel of seven microsatellites located in 3p and 9q.
MAs at 3p and 19q resulted higher in EBC/DNA than in WB/DNA and dosedependent from cigarette smoking. These somatic alterations both in EBC/DNA
and in WB/DNA resulted as being not modificable after 12 months from smoking
cessation.
In conclusion we demonstrated for the first time that MAs at 3p and 19q are not
modificable in short term from smoking cessation, although a longer follow-up
is needed to better classify MA at these loci. Furthermore, we supported the
usefulness of smoking cessation programs based on the information on genotype
for its potential ethical consideration.

P307
An alternative sampling support for collection of particles in exhaled air
Ekaterina Mirgorodskaya, Per Larsson, Anna Bredberg,
Ann-Charlotte Almstrand, Anna-Carin Olin. Occupational and Environmental
Medicine, Sahlgrenska Academy at University of Gothenburg, Gothenburg,
Sweden
We have previously reported a method to collect material from the airways in
the form of exhaled particles (PEx)1 . In the original set-up, PEx were sampled
on silicon wafers to fulfill the conditions for downstream TOF SIMS analysis.
Application of analytical techniques, such as immunoassay or LC-MS, involves
extraction of material from the sampling support. PEx extraction from silicon
wafers requires large volumes and generates unwanted silica debris.
The aim of this study was to identify PEx sampling supports suitable for use of
wet chemistry on the collected material.
Five individuals exhaled 60L onto different sample supports. All sample supports
were commercially available filters (Millipore). Samples were extracted in 200 μl
of PBS/0.13%TWEEN and analyzed using albumin ELISA. Lipid was extracted
using chloroform/methanol/water, 3:6:2 v/v/v, and analyzed by MALDI TOFMS.
The six tested sample supports were: (1) LCR Membrane; (2) glass fiber; (3)
mixed cellulose membrane; (4) Omnipore Membrane; (5) Durapore Membrane;
(6) Isopore Membrane. Silica wafers were included for comparison. The extraction
efficiency was evaluated based on the albumin amount extracted from the filters.
The best results were obtained for Filter1, which gave the highest amount of
albumin/PEx, w/w. The filter showed good linearity for observed albumin recovery
as function of PEx mass, R2 =0.98. The suitability of the filter for lipid analysis
was confirmed by MALDI TOFMS of dipalmitoylphosphatidylcholine.
We conclude that hydrophilic LCR Membrane is a good solid support for sampling

P310
Exhaled MMP-9 in lung cancer
Giovanna Elisiana Carpagnano, Donato Lacedonia, Elio Costantino, Anna
Rita Depalo, Cinzia Ruggeri, Grazia Pia Palladino, Maria Pia Foschino Barbaro.
Medical and Occupational Sciences, Section of Respiratory Diseases, University
of Medicine, Foggia, Italy
Background: MMP-9 has been recognized in several types of tumour development
and progression, including lung cancer, for its role in the degradation and
remodelling of lung tissue. Furthermore, increased MMP-9 has been commonly
described in the serum and airways of non small cell lung cancer (NSCLC) patients.
Objective: The aim of this study was to investigate, for the first time, MMP-9 in
the exhaled breath condensate (EBC) of NSCLC patients.
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Participants: We enrolled 40 NSCLC patients and 40 controls affected by transudative pleural effusion.
Measurements: MMP-9 concentrations were measured in the EBC, whole blood
(WB) and pleural effusion (PE) of all the subjects under study using EIA kits.
Results: MMP-9 levels were found to be significantly higher in EBC, WB and PE
of NSCLC patients compared with controls. A positive correlation was observed
between MMP-9 in EBC, cigarettes smoked and stage of cancer.
Conclusion: Exhaled MMP-9 was elevated in NSCLC patients, especially during
tumour progression, and could represent a suitable non-invasive marker in the
diagnosis and monitoring of lung cancer.

P313
Classification ability of two electronic noses in asthma and COPD
Rosamaria Capuano 1 , Nadia Mores 1 , Andrea Trové 2 , Francesco Macagno 3 ,
Leonello Fuso 3 , Chiara Mondino 4 , Giuseppe Santini 1 , Arnaldo D’Amico 5 ,
Marco Santonico 5 , Giorgio Pennazza 6 , Salvatore Valente 3 , Paolo Montuschi 1 .
1
Pharmacology, Catholic University of the Sacred Heart, Rome, Italy; 2 Medicine,
Ospedale San Carlo di Nancy, IDI, Rome, Italy; 3 Internal Medicine, Catholic
University of the Sacred Heart, Rome, Italy; 4 Immunodermatology, IDI, Rome,
Italy; 5 Electronic Engineering, University of Rome Tor Vergata, Rome, Italy;
6
Engineering, University Campus Biomedico, Rome, Italy
We compared the classification ability of two e-noses based on different technologies in asthma and COPD. Ten patients with severe asthma (3/7, males/females,
age 67±2.4 yrs, FEV1 51.7±7.8% pred, FVC 82.2±7.6% pred, P<0.001; 9 nonsmokers, 1 current smoker), 9 COPD patients (7/2, males/females, age 69±3.4
yrs, FEV1 68.9±5.1% pred, FVC 82.6±5.3% pred, P<0.001; ex-smokers) and
6 healthy non-smokers (4/2, males/females, age 49±6.7 yrs, FEV1 109.6±3.6%
pred, FVC 109.4±4.4% pred) were studied in a cross-sectional pilot study. After
5 min of tidal breathing with volatile organic compound-free air, two breath samples were collected from each subject and immediately analyzed with Cyranose
320 (Smiths Detection, Pasadena, USA) and Ten 2010 (University of Rome Tor
Vergata, Italy). Data were analyzed by partial least square discriminant analysis
with leave-one-out cross-validation. E-noses were initially used for classifying
healthy subjects and patients with pulmonary disease and, then, asthma and COPD
patients. Classification capacity between patients with respiratory disease and
healthy subjects was as follow: Cyranose 320, 88%; Ten 2010, 88%; e-nose
combination, 92%. Classification rate between asthma and COPD patients was as
follow: Cyranose 320, 92%; Ten 2010, 86%, e-nose combination, 94%.

P311
Influence of oral steroid use in difficult-to-control asthma patients on
metabolomic profile of oxidative stress in exhaled breath condensate (EXAIR
project)
Vratislav Sedlák 1 , Petr Cáp 2 , Petr Kacer 3 , Marek Malý 4 , Štepánka Vlcková 5 ,
Daniela Pelclová 5 . 1 Dept. of Respiratory Medicine, University Hospital, Hradec
Králové, Czech Republic; 2 Dept. of Allergology andd Clinical Immunology, Na
Homolce Hospital, Prague, Czech Republic; 3 Dept. of Organic Technology,
Institute of Chemical Technology, Prague, Czech Republic; 4 Dept. of
Biostatistics, National Institute of Public Health, Prague, Czech Republic; 5 Dept.
of Occupational Medicine, 1st Faculty of Medicine, Charles University, Prague,
Czech Republic
Difficult-to-control asthma (DCA) remains a pending clinical problem despite
recent advances in therapy. It is supposed that intensity of inflammation and
oxidative stress is higher in DCA.
Aims: Our hypothesis was that oxidative stress metabolomics in exhaled breath
condensate (EBC) differs in oral corticosteroid (CS) dependent DCA patients
(group OCS, n=10) versus DCA treated by inhaled CS (group ICS, n=10) from
severe asthma center and versus healthy controls.
Methods: We have used metabolomic analysis of EBC using liquid chromatography and mass spectrometry to detect concentrations of 22 markers of oxidative
stress (e.g. malondialdehyde, leukotrienes, 8-isoprostane, o-tyrosine). EBC was
taken by a standardized protocol. Results were analyzed together with FEV1,
eNO50, blood eosinophils and differences in OCS and ICS subgroups were
statistically evaluated.
Results: OCS ad ICS did not differ in gender, age (54 vs 53), asthma control test
(12 vs 15), FeNO50 (36.5 vs 50) and FEV1 (53 vs 57% predicted) (all p>0.05).
Peripheral blood eosinophils were higher in ICS group (0.46 vs 0.22 x10/9L,
p=0.03). 8-isoprostane was significantly higher in ICS group (101.7 vs 54.5 pg/ml,
p=0.002) only. All other measured markers in EBC did not differ between OCS
and ICS, however all markers in EBC of OCS and ICS were higher in comparison
to control group (all p<0.001).
Conclusion: Our data shows increased lipoperoxidation and blood eosinophilia in
ICS DCA patients. We speculate that ICS DCA would benefit from earlier chronic
oral CS therapy to prevent consequences of oxidative stress, however further data
are needed.
Support: PRVOUKP.

These preliminary results suggest that a combination of e-noses slightly increases
classification capacity in patients with severe asthma and COPD.

P312
Ethnic difference and diagnostic value of exhaled nitric oxide levels for
predicting asthma in children
Gary Wong, Ting Fan Leung, Edmung Yung. Pediatrics, Chinese University of
Hong Kong, Shatin, Hong Kong

68. Late breaking results: Asthma from
phenotyping to emerging new treatments

Exhaled nitric oxide (eNO) has been use as non-invasive marker of airway inflammation but normal reference data in children are limited. Levels of eNO in a random
sample of 1099 Chinese children aged 11-18 years recruited from Hong Kong
were measured online by a chemiluminescence analyzer according to ERS/ATS
standard. Each student also completed an ISAAC questionnaire. Children who had
never been diagnosed to have asthma and did not have any symptoms of wheeze,
rhinitis or eczema were considered as normal controls. Ninety-four steroid naïve
asthmatics were recruited from the Asthma Clinic for eNO measurement for comparison. Among the control children, there were 369 boys and 373 girls. In control
children, the eNO levels (median, interquantile range) were significantly higher
(P<0.001) in males (11.4 ppb; 7.7-21.6) than in females (9.0 ppb; 5.9-13.4). For
asthmatic males, the median eNO (interquartile range) was 45.5 ppb (28.3-74.1);
for asthmatic females, 47.2 (28.8-69.5). Using a cutoff of 15 ppb for girls, the
sensitivity and specificity for differentiating asthma from controls are 86% and
78% (AUC of ROC curve =0.89); for boys, the sensitivity and specificity are 80.4%
and 79.4% using a cutoff of 25 ppb (AUC of ROC curve = 0.84). This is one of
the largest studies of eNO in children and demonstrates a gender difference of
eNO levels in Chinese schoolchildren and their levels are higher than the reported
values for Caucasians. Different cutoff vales for boys and girls are needed when
eNO is used for supporting the diagnosis of asthma in children.
Supported by HKRGC CUHK4512/06M and CUHK 477110.
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Developing obstructive change over time is dominant in small airways in
severe asthma
Kazuto Matsunaga, Keiichiro Akamatsu, Masakazu Ichinose. Third Department
of Internal Medicine, Wakayama Medical University, Wakayama, Japan
Background: The clinical features, physiology, and pathology of severe asthma
are poorly understood. Recently, the forced vital capacity (FVC) has been shown
to be reduced in severe asthma compared to mild asthma, possibly due to air trapping. However, the natural history of airway obstructive change for such asthmatic
patients has not been fully elucidated.
Objective: To assess the pattern and risk factors of developing airway obstruction
over time in severe asthma.
Methods: We examined the data of a retrospective analysis of lung function
changes over a 10-year period in 54 patients with severe asthma. The risk factors that
might contribute to the progression of obstructive changes were also investigated.
Results: The rate of change in both FVC and FEV1 (forced expiratory volume in
one second) was highly variable among the patients with severe asthma. The faster
obstructive changes detected by decline in FEV1 were accompanied by excessive
loss of FVC (r = 0.85, p < 0.0001) and the reduction in FVC was 1.2 times
larger than the FEV1 decline. Age, baseline FVC, annual exacerbation rate and
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use of oral corticosteroids showed significantly negative correlations with the rate
of annual change in FVC.
Conclusions: These data indicate that the decline in FVC is more evident than
FEV1 in severe asthma, suggesting that small airway susceptibility may be the
cause of rapid disease progression. Aging, exacerbations of asthma, and use of
systemic corticosteroids are associated with excess FVC decline, particularly if
FVC is still normal.

guide anti-inflammatory treatment in asthma has been shown to reduce the frequency and severity of exacerbations.
Aims: Sputum induction can be unpleasant for patients and analysis is costly and
labour intensive necessitating alternative methods to differentiate inflammatory
phenotypes, guide anti-inflammatory treatment and predict exacerbation risk.
Method: Performing Surface Enhanced Laser Desorption/Ionisation Time of Flight
Mass Spectrometry utilising 6 different “chips” we analysed spectra from 3 groups,
the first (exacerbation vs recovery (n=16), second (prospective patient samples
thrice weekly, before, during and after an exacerbation (n=3), and third (patients with different inflammatory phenotypes (eosinophilic, neutrophilic, mixed
granulocytic and paucigranular) (n=10)
Results: Differential protein signatures were found between inflammatory phenotypes (p=<0.05) and between exacerbation and recovery states (p=<0.05).
The IMAC Cu chip identified a signature which delineated onset, exacerbation
and recovery states. Protein signatures were able to distinguish patients in each
comparative group (P=<0.05)

343
Distinct phenotypic and pathophysiologic features of elderly asthma
Min-gyu Kang 1,2 , Woo-jung Song 1,2 , Seung-Eun Lee 1,2 , So-Hee Lee 1,2 ,
Kyung-Up Min 1,2 , Sang-Heon Cho 1,2 . 1 Internal Medicine, Seoul National
University Hospital, Seoul, Korea; 2 Allergy and Clinical Immunology, Seoul
National University Medical Research Center, Seoul, Korea
Background: Recent epidemiologic evidence suggests that asthma is prevalent in
the elderly population. Majority of elderly asthma develops in later life, and thus
is considered patho-physiologically distinct from young adult asthma.
Objective: To investigate whether elderly asthmatics may have different phenotypic or pathophysiologic features from young adult asthmatics
Methods: Young adult (18-45 years) and elderly (≥65 years) non-smoking,
treatment-naive asthmatics were compared cross-sectionally. Asthma was defined
if they had typical symptoms and methacholine PC20 ≤ 8 mg/mL. They completed
baseline spirometry, induced sputum analyses, inhalant allergen skin prick tests,
and anthropometric measurements. As indices of small airway involvements, a
FEF25-75% and FEF25-75/FVC were used.
Results: A total of 103 young adult (mean age: 29.9 year) and 120 elderly (mean
age: 71.1 year) asthmatics were included. Two age groups had similar degrees of
airway hyperresponsiveness (methacholine PC20; 2.7±2.2 mg/mL in the elderly
vs. 2.7±2.5 mg/mL in young adults). They also did not differ in gender distribution, FVC%, or FEV1%. However, the elderly asthmatics had higher body mass
index (24.9 kg/m2 vs. 23.3 kg/m2 , P<0.05), and lower atopy prevalence (40.0%
vs. 95.5%, P<0.001), and slightly lower sputum eosinophils (7.1% vs. 10.3%,
P<0.1) than young adult asthmatics. In addition, the elderly had significantly
reduced FEF25-75% (43.1% vs. 61.6%) and FEF25-75/FVC (0.52 vs. 0.72) than
the younger subjects at baseline (all P<0.001).
Conclusions: Elderly asthmatics had different phenotypic and pathophysiologic
features from young adult asthmatics, suggesting their distinct pathogenic mechanisms and therapeutic considerations.

344
Asthma phenotypes associated with vocal cord/laryngeal dysfunction
Peter Holmes 1 , Kathy Low 1 , Kenneth K. Lau 2 , Marcus Crossett 2 , Paul
M. Leong 1 , Kais Hamza 3 , Garun Hamilton 1 , Philip G. Bardin 1 . 1 Lung and Sleep
Medicine, Monash Medical Centre, Melbourne, Australia; 2 Diagnostic Imaging,
Monash Medical Centre, Melbourne, Australia; 3 Statistics, Monash University,
Melbourne, Australia
Aim: To identify asthma phenotypes in patients with refractory and non-refractory
asthma in whom inappropriate vocal cord closure and laryngeal dysfunction (LD)
may occur (Low et al, AJRCCM, 2011).
Methods: We evaluated 57 patients with mild to moderate non-refractory asthma
(N=31) or refractory asthma (N=26). Dynamic 320 slice computerised tomography
(CT) of larynx was done and a validated algorithm was used to accurately measure
vocal cord lateral diameter during inspiration and expiration. Excessive narrowing
of the airways was diagnosed if a predetermined lower limit of normal was exceeded. The asthma groups were compared by semi-supervised cluster analysis to
identify asthma phenotypes associated with laryngeal dysfunction.
Results: Overall vocal cord diameter was reduced below the lower limit of normal
in 26 of 57 cases (46%). There was no relationship with asthma severity (LD)
in refractory asthma: 12/26 (46%) versus non-refractory 14/31 (45%). Laryngeal
dysfunction was associated with increased age (P < 0.034) bronchodilator (BD)
responses <12% (P < 0.009) and difficult speech when breathless (P<0.019).
There were 3 unique phenotype clusters associated with abnormal vocal cord
narrowing and determinants of cluster membership were:
1. age > 40 years, female, bronchodilator response < 12%, difficulty speaking
when breathless;
2. age > 40 years, bronchodilator response < 12%, BMI > 30kgs/m2 ;
3. female, bronchodilator response < 12%, BMI > 30kgs/m2 .
Conclusion: Our results indicate that vocal cord behaviour is abnormal in asthma,
irrespective of severity. However, laryngeal dysfunction may often be associated
with particular patient phenotypes and contribute to their overall symptomatic
burden of disease.

Conclusion: Further work is warranted with a larger sample size to corroborate our
findings and identify the proteins these signatures represent. This may ultimately
identify a urinary marker indicating pre-exacerbation states in asthma enabling
early intervention.

346
Nasal and bronchial levels of Th2 cytokines correlate during a virus induced
asthma exacerbation
David Jackson 1 , Maria-Belen Trujillo-Torralbo 1 , Betty Shamji 2 , Jerico Del
Rosario 1 , Duncan Hunt 3 , Toby Hunt 3 , Trevor Hunt 3 , Onn Min Kon 1 ,
Matt Edwards 2 , John Westwick 2 , Trevor Hansel 1 , Sebastian Johnston 1 .
1
Respiratory Medicine, National Heart and Lung Institute Imperial College,
London, United Kingdom; 2 Allergy and Asthma, Novartis Institute for Biomedical
Research, London, United Kingdom; 3 Sales, Hunt Developments Ltd, Midhurst,
United Kingdom

345
Urinary proteomics in asthma: Search for a biomarker
Scott Elliott 1 , Jonathan Owen 1 , Thomas Brown 1 , Sumita Kerley 1 , Jan Shute 2 ,
Chauhan Anoop 1 . 1 Translational Research Laboratory, Queen Alexandra
Hospital, Portsmouth, Hants, United Kingdom; 2 Institute of Biomedical Science,
University of Portsmouth, Hants, United Kingdom

Asthma is a heterogeneous condition and it is vital to accurately predict responders
to targeted therapies. However, difficulties in measuring IL5 and IL13 have forced
reliance on indirect markers of Th2 inflammation with limited success. Using the
human model of experimental rhinovirus (RV) induced asthma exacerbation (AE)
and new techniques to absorb nasal (nasosorption) and bronchial (bronchosorption)
mucosal lining fluid (MLF), we explored Th2 inflammation during a RV-induced
AE.

Background: The use of inflammatory indices such as sputum eosinophilia to
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Methods: 32 mild-to-moderate asthmatics and 14 healthy subjects were inoculated
with RV-16. Bronchoscopies were performed 2 weeks prior to inoculation and on
d4 post-inoculation. Cytokines were measured in both bronchial and nasal samples
at baseline and on d4 with further nasal sampling on days 2,3,5,7,10 and 42.
Results: Nasal IL5 and IL13 were significantly increased in asthma during infection compared to baseline (p<0.001) and increased compared to healthy subjects
(p<0.01). In the lung, there were relationships between bronchial IL13 (p<0.05)
and IL5 (p=0.059) and total chest symptom score in asthma. Nasal IL5 and IL13
correlated with bronchial levels during infection (p<0.01) whilst baseline levels
in the nose correlated strongly with infection levels (p<0.001).
Conclusion: RV induced Th2 inflammation correlated with AE severity. Nasal Th2
inflammation correlated with bronchial levels whilst baseline Th2 levels predicted
the magnitude of Th2 induction during the AE. Nasosorption is a non-invasive,
rapid technique capable of measuring Th2 inflammation directly. It may be possible
to use this technique as a biomarker to guide therapy with anti-IL5 and anti-IL13
mAb treatments.

erbation outcome in severe asthma which seems to be crucial for inflammatory
response which develops during exacerbation.

349
Mepolizumab (anti-IL-5) reduces exacerbations in patients with refractory
eosinophilic asthma
Ian Pavord 1 , Stephanie Korn 2 , Peter Howarth 3 , Eugene Bleecker 4 ,
Roland Buhl 2 , Oliver Keene 5 , Hector Ortega 6 , Pascal Chanez 7 . 1 Institute for
Lung Health, University of Leicester NHS Trust, Leicester, United Kingdom;
2
Pulmonary Department, Mainz University Hospital, Mainz, Germany; 3 Division
of Infection, Inflammation and Immunity, University of Southampton, United
Kingdom; 4 Center for Genomics and Personalized Medicine, Wake Forest
University Health Sciences, Winston-Salem, NC, United States; 5 Research and
Development, GlaxoSmithKline, Stockley Park, United Kingdom; 6 Respiratory
and Immuno-Inflammation, GlaxoSmithKline, Research Triangle Park, NC,
United States; 7 Département des Maladies Respiratoires, Université de la
Méditerranée AP-HM, Marseille, France
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The effects of interferon beta on cold-induced asthma exacerbations
Ratko Djukanovic 1 , Tim Harrison 2 , Phillip Monk 4 , Neil Thomson 3 ,
Sebastian Johnston 5 , Stephen Holgate 1 , Donna Davies 1 . 1 Southampton NIHR
Respiratory Biomedical Research Unit, Southampton, United Kingdom; 2 Dept. of
Respiratory Medicine, University of Nottingham, United Kingdom; 3 Division of
Infection, Immunity and Inflammation, University of Glasgow, United Kingdom;
4
Research and Development, Synairgen, Southampton, United Kingdom;
5
Imperial College NHS Trust NIHR Comprehensive Biomedical Research Centre,
Imperial College, London, United Kingdom

Background: Proof-of-concept studies have shown that mepolizumab reduces
eosinophilic airway inflammation and asthma exacerbations in patients with refractory eosinophilic asthma. We investigated the effect of three doses of mepolizumab
on asthma exacerbations in a larger population of patients.
Methods: This 52-week randomised, double-blind, placebo-controlled study
(NCT01000506) compared mepolizumab (75, 250 and 750mg; intravenous infusion) with placebo in 616 patients (≥12 years) with refractory asthma, ≥2
exacerbations in the previous year and evidence of eosinophilic inflammation. The
primary outcome measure was the rate of clinically significant asthma exacerbations; defined as episode of acute asthma requiring use of systemic corticosteroids
and/or hospitalisation and/or emergency department (ED) visit. Safety and immunogenicity assessments were also conducted.
Results: The exacerbation rate with placebo (2.4/subject/year) was reduced by
48% (95% CI: 31, 61%), 39% (19, 54%), and 52% (36, 64%) with mepolizumab
75, 250 and 750 mg respectively (p<0.001 for all comparisons). Exacerbations
requiring hospitalisation or ED visits were also reduced. The overall incidence
of adverse and serious adverse events was similar across groups (mepolizumab
75mg, 82% and 13%; 250mg, 82% and 16%; 750mg 78% and 12%; placebo, 77%
and 16%). No serious life-threatening anaphylactic reactions were reported and
the immunogenicity profile was unremarkable.
Conclusion: Mepolizumab, as an add-on therapy in patients with uncontrolled
severe refractory eosinophilic asthma, produced a significant reduction in exacerbation rate over one year compared with standard of care, and was generally well
tolerated.

In vitro studies show that asthmatic bronchial epithelial cells produce insufficient
interferon beta (IFNb) when infected with rhinovirus (RV), whilst exogenous IFNb
restores their capability to stop viral replication. This has provided pre-clinical
POC for innate immune deficiency in asthma and a rationale for a randomised
placebo controlled clinical trial of aerosolised IFNb. The trial involved 21 centres
and 147 asthmatics, with the sACQ (shortened Asthma Control Questionnaire) as
the primary outcome. Patients commenced treatment at the onset of common cold
symptoms and, following baseline assessment, were treated daily for 2 wks with
IFNb (6MIU) or placebo.134 patients fulfilled the Jackson criteria for a cold (mITT
population): in these, respiratory viruses were detected in nasal lavage by PCR
in 63% of patients (68% RV+). In the placebo group, cold symptoms correlated
strongly with those of asthma and only patients with difficult to treat asthma (BTS
steps 4 and 5) had a clinically relevant (>0.5) increase in sACQ, whilst step 2 or 3
asthmatics did not. In the difficult to treat patients the difference in sACQ during
the first week was 0.63 (p=0.004) in favour of treatment and the % experiencing an
exacerbation was significantly (p=0.012) lower. Treatment with IFNb also resulted
in significantly faster recovery of PEF and less use of β2-agonists (p<0.05). This
trial suggests that treatment with inhaled IFNb significantly attenuates the adverse
effects of the common cold in difficult to treat asthma patients whose needs for
such treatment are greatest. The study provides rationale for follow on clinical
trials.
The trial was funded by Synairgen plc and supported by NIHR.

69. Asthma and COPD at work: what are the
effects of exposure and risk factors?
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Increased cytotoxic T cells, CX3CR1+, γδ and IL17+ T cells in severe asthma
during exacerbation
Karine Botturi-Cavaillès 1,2 , Julie Chesné 1 , Chantal Belleguic 3 ,
Christophe Leroyer 4 , Hakima Ouksel 5 , Patrice Diot 6 , Béatrice Guyomarc’h 1,2 ,
Antoine Magnan 1 . 1 Inserm UMR 1087, CNRS UMR 6291, l’Institut du Thorax,
CHU de Nantes, Nantes, France; 2 CIC 004, Inserm, Nantes, France; 3 Service de
Pneumologie, CHU Pontchailloux, Rennes, France; 4 Service de Pneumologie,
CHU de Brest, Brest, France; 5 Département de Pneumologie, CHU d’Angers,
Angers, France; 6 Service de Pneumologie, CHRU de Tours, Tours, France
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Evolution of immunological occupational asthma depending on the
continuation or end of exposure
Xavier Munoz 1 , Meritxell Viladrich 1 , Luis Manso 2 , Victoria del Pozo 2 ,
Santiago Quirce 3 , Maria-Jesus Cruz 1 , Joaquin Sastre 2 . 1 Respiratory, Hospital
Vall d’Hebron, Barcelona, Spain; 2 Allergy, Fundation Jimenez Diaz, Madrid,
Spain; 3 Allergy, Hospital La Paz, Madrid, Spain
Introduction: It is generally agreed that the best treatment after diagnosis of
occupational asthma (OA) is avoidance of exposure to the causal agent. However,
recent meta-analyses have raised doubts about this conclusion. The aim of the
present study is to assess the evolution of OA depending on whether or not the
patient avoids exposure.
Methods: Multicentre, cross-sectional clinical follow-up study in patients diagnosed with OA using a specific inhalation challenge (SIC) between January 2000
and December 2009. Patients with this diagnosis received the following examinations on the same day: clinical interview, physical examination, forced spirometry,
methacholine test and determination of total IgE and IgE specific to the causal
agent. CIinical improvement, deterioration or no change were defined according
to the changes seen in the GINA severity scale at the time of diagnosis.
Results: Of the 73 patients finally included, 55 had totally ended exposure and
18 continued. The mean time elapsed since diagnosis was 48 months (range: 12
– 123). Forty-two per cent of patients who avoided exposure improved clinically,
38% presented no change, and 14% deteriorated. In the patients who did not avoid
exposure improvement was recorded in 22%, deterioration in 17% and no change
in 61%. No significant differences in methacholine PC20 or FEV1 were detected
between both groups.
Conclusions: Avoiding exposure to the causal agent in patients with OA does not
seem to improve prognosis in this disease.
Project partially funded by Ciber de Enfermedades Respiratorias (CibeRes).

Background: Asthma is a chronic inflammatory disease affecting up to 10% of the
general population. In most cases, asthma symptoms are controlled by long term
treatment without side effects. However, for severe asthmatics, therapy is often
insufficient to gain control of the disease and symptoms progress to exacerbations.
Recently, T cells populations such as cytotoxic T cells, CX3CR1+, γδ and IL-17+
T cells have been correlated to asthma severity. Our aim was to longitudinally study
these cells populations in severe asthma, to better understand immune mechanism
that underlies exacerbations.
Methods: 23 severe refractory asthmatics were enrolled in the EXPRESA study,
with a longitudinal follow-up of 12 months, compring blood sampling and nasal
swab. 40 exacerbations were documented. T cell phenotype was assessed by flow
cytometry in samples obtained at baseline, before, during and after exacerbations.
Viral colonization was also studied in nasal swab by PCR.
Results: We highlight increased cytotoxic T cells (CD8+perforine+),
CD4+CX3CR1+ cells, γδ T cells and IL-17+ T cells (p<0,03) associated to
increased Th2 cells (IL-5) during exacerbation. This increase in inflammatory
profile is associated to decreased T regulatory population and Th1 cells (IFN-γ),
which appears before exacerbation (p<0,007). Concerning viral colonization, the
lack of virus identification failed to separate exacerbations of viral origins from
others.
Conclusion: These results defined a T cell activation profile, specific for exac-
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Transfer of wheat allergen and fungal α-amylase from workplace to home by
bakers
Nara Tagiyeva, Siti Anua, Sean Semple, Dick Finlay, Graham Devereux. Applied
Health Sciences, University of Aberdeen, United Kingdom

Objectives: To measure personal total dust and endotoxins levels and to examine
lung function among coffee workers in relation to exposure.
Methods: All 159 production workers from four Tanzanian factories processing
Arabica and Robusta coffee were invited to participate. Personal total dust was
sampled throughout the shift using Sidekick Casella pumps (n=193). Cumulative
dust was calculated as mean dust exposure multiplied with the number of years
of work in the respective coffee factories. Lung function test were carried out
using a portable spirometer (SPIRARE3). Differences in groups were tested by
independent t-tests. Linear regression was done to adjust for confounders; age,
height and smoking.
Results: Robusta (n= 74) and Arabica (n=66) coffee workers had a mean age of
33 years and 38% were current smokers. Total dust levels and endotoxins were
significantly higher in the Robusta factories (geometric mean 3.42 mg/m3 and
10800EU/m3 , respectively) than in the Arabica coffee factories (2.10 mg/m3 and
1400EU/m3 ). Mean cumulative dust in both groups was 17mg/m3 .
Arabica coffee workers had worked longer in the coffee factories (AM 7years vs.
3.5 years) and had lower forced expiratory volume in 1 second (FEV1 ), forced
vital capacity (FVC) and FEV1 /FVC ratio than Robusta coffee workers, though not
significantly different. When the groups were merged, FEV1 correlated negatively
with cumulative dust. After adjusting for confounders there was a decrease in
FEV1 of 3 ml per mg/m3 per year (p=0.053).
Conclusion: Exposures to dust and endotoxins in coffee processing factories are
high and might cause decreased lung function.

Background: Exposure to flour dust is a leading cause of occupational asthma.
Paternal occupational exposure to flour has been associated with childhood asthma,
raising the possibility of ’take-home’ exposure.
Aim: To establish whether workplace contamination of skin/clothing with wheat
flour allergen (WFA) and fungal α-amylase (FAA) is associated with increased
levels of these allergens in bakers’ homes.
Methods: Bakeries in north-east Scotland were invited to participate. Controls
were recruited from staff/students at the University of Aberdeen. Exposure assessment was carried out in bakeries, bakers’ cars and bakers’/controls’ homes using
surface wipe and vacuum sampling; samples were analysed for total protein, FAA
and WFA.
Results: 164 wipe and 49 vacuum samples were collected from 38 bakers (5 bakeries) and 10 controls. Compared to non-bakers, bakers had higher median levels
of WFA and FAA in house vacuum samples; the difference was statistically significant for WFA/total protein (516x10-6 vs 164x10-6 , p 0.031), FAA/total protein
(1.5x10-6 vs 0.04x10-6 , p<0.001) ratios and FAA loading (median 1.2pg/cm2 vs
0.1pg/cm2 , p<0.001). We found positive correlations between WFA contamination
of the bakers’ foreheads and cars (rs 0.57, p=0.028), foreheads and houses (rs 0.46,
p=0.025), shoes and houses (rs 0.45, p=0.029); and between FAA contamination of
shoes and houses (rs 0.46, p=0.023), and cars and houses (rs 0.70, p=0.008).
Conclusions: This work demonstrates pathways for ’take home’ exposure of occupationally sourced flour. Taken with our previous work, showing that bakers’
children are more likely to have asthma, this supports the need for workplace
intervention trials to prevent asthma in bakers’ children.

354
Occupational exposure and lung function in a Dutch general population
cohort
Kim de Jong 1,2 , H. Marike Boezen 1,2 , Hans Kromhout 3 , Roel Vermeulen 3 ,
Dirkje S. Postma 4,2 , Judith M. Vonk 1,2 . 1 Department of Epidemiology, University
of Groningen, University Medical Center Groningen, Netherlands; 2 GRIAC
Research institute, University of Groningen, University Medical Center
Groningen, Netherlands; 3 Division of Environmental Epidemiology, Institute for
Risk Assessment Sciences (IRAS), University of Utrecht, Netherlands;
4
Department of Pulmonary Diseases, University of Groningen, University
Medical Center Groningen, Netherlands
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Incident rhinitis is related to dust and rye exposure among baker’s
apprentices
Torben Sigsgaard 1 . 1 Section of Occupational and Environmental Medicine,
Institute of Public Health, Aarhus University, Aarhus, Denmark; 2 Dept of
Pulmonary Med, Aarhus University Hospital, Aarhus, Denmark

Background: Occupational exposure to vapors, gases, dusts, fumes (VGDF) has
been associated with lower lung function, with more pronounced effects in smokers. Less is known about occupational exposure to pesticides, solvents and heavy
metals in relation to lung function. We assessed whether these agents negatively
affect lung function in a general population cohort.
Methods: We included 8,128 subjects aged 18-89 from the LifeLines cohort study
(43% males). Occupational exposures (no/low/high) for current or last held job were
estimated with the ALOHA+ Job Exposure Matrix. Associations between exposure
and FEV1 were assessed using linear regression, adjusted for sex, age, height,
weight, and smoking. Additionally we stratified for gender and smoking status.
Results: Males were more often exposed than females. VGDF and pesticides had
a negative dose-response effect on FEV1 (table 1). Effects were more pronounced
in males and ever smokers.

Background: Baker’s asthma and rhinitis are related to occupational exposure
with an exposure-response relationship for prevalence and incidence. This study
was a prospective study to estimate: The dose response relation between new
onset asthma and rhinitis and the exposure to personal dust and allergens in baker
apprentices during their apprenticeship.
Methods: Participants were recruited from baker schools. Baker apprentices without previous occupational exposure to flour, was followed for 1 (n=187) to 36
month (n=86).
They were examined every 4th month. Personal (n = 79) exposure to dust, ryeand wheat antigen were performed 1 or 2 times in each bakery. Cox proportional
methods were used to estimate the hazard ratio (HR).
Results: We found 42 new cases of rhinitis and 27 of asthma like symptoms.
The dust and allergen levels were: dust Mean (SD) 1.9 (1.6), rye 0.8 (0.7) and
wheat 0.8 (0.5) mg/m3 .
The HR for high exposure to personal dust controlling for atopy was increased for
rhinitis, table 1.

Table 1. Associations betweeen exposures and FEV1 (ml) (reference = no exposure)
b (95% CI)
Exposure
Biological dust
Mineral dust
Gases/Fumes
VGDF
Pesticides
Herbicides
Insecticides
Aromatic solvents
Chlorinated solvents
Other solvents
Metals

Table 1. Cox proportional hazard modelling of Rhinitis with exposure
Rhinitis during apprenticeship
Personal dust Lowest half
Personal dust 3rd quartile
Personal dust 4th quartile
Sex (Male = 0)

Hazard ratio

95.0% CI

1.27
3.07
2.57

1
0.431, 3.722
1.20, 7.87
1.11, 5.96

We found no association to wheat exposure, but for rye exposure an increased HR
for rhinitis symptoms with exposure highest for the 3rd quartile, 2.9 (1.2-7.5) vs
1.6 (0.5-4.8) in the 4th quartile. Only 4 persons developed positive SPT to flour
and two to α-amylase during the study.
Conclusions: In baker apprentices followed for 36 months, a dose dependent HR
for rhinitis symptoms with exposure to to dust and rye antigen was seen.

Low

High

–15 (–40; 10)
–40 (–70; –9)
–21 (–44; 2)
–8 (–32; 15)
–90 (–154; –25)
–128 (–235; –22)
–93 (–164; –22)
6 (–34; 46)
15 (–31; 62)
18 (–9; 44)
13 (–39; 65)

–85 (141; –29)
–102 (–155; –49)
–65 (–122; –17)
–94 (–131; –58)
–227 (–346; –108)
–413 (–640; –185)
–227 (–345; –108)
–55 (–172; 61)
–26 (–110; 58)
–40 (–121; 41)
–73 (–146; 0)

Conclusion: This study confirmed current knowledge on the detrimental effects
of occupational VGDF exposure on lung function, especially in males and ever
smokers. Additionally we show negative effects of pesticide exposure on lung
function.
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Lung function among workers exposed to endotoxins in coffee processing
factories
Gloria Sakwari 1,2,3 , Simon H.D. Mamuya 2 , Magne Bråtveit 1 , Bente E. Moen 1 .
1
Department of Public Health and Primary Health Care- Section for
Occupational and Environmental Medicine, University of Bergen, Hordaland,
Norway; 2 Department of Occupational and Environmental Health, Muhimbili
University of Health and Alied Sciences, Dar es Salaam, Tanzania, United
Republic of; 3 Centre for International Health, University of Bergen, Hordaland,
Norway
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Cross-shift change and subsequent longitidinal changes in FEV1 in a 6 year
follow-up study of wood dust exposed workers
Gitte Jacobsen 1,2 , Vivi Schlünsssen 1 , Inger Schaumburg 3 , Torben Sigsgaard 1 .
1
Department of Public Health, Section of Enviromental and Occupational
Medicine, Aarhus University, Aarhus, Denmark; 2 Department of Occupational
Medicine, Herning Hospital, Herning, Denmark; 3 Neuro Centre, Aarhus Sygehus,
Aarhus University Hospital, Aarhus, Denmark
Objective: Cross-shift lung function (LF) changes might predict an accelerated
decline in LF. This study investigates the association between cross-shift and
annual changes in FEV1 among woodworkers in a 6-yr follow-up study.

Background: Occupational exposure to endotoxins causes airway diseases and
impairs lung function.
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Methods: 817 woodworkers and 136 controls participated with cross-shift changes
of FEV1 at baseline and FEV1 and FVC at follow-up. Height and weight were
measured and questionnaire information on respiratory symptoms, employment
and smoking habits were collected. Wood dust exposure was assessed from 3,572
personal dust measurements at baseline and follow-up. Cumulative wood dust
exposure was assessed by a study-specific job exposure matrix and exposure time.
Results: The median (range) of inhalable dust at baseline and cumulative wood
dust exposure was 1.0 (0.2-9.8) mg/m3 and 3.8 (0-7.1) mg*year/m3 respectively.
Mean (SD) for %FEV1 /workday and FEV1 /year was 0.2 (6.0)%, and -29.1
(41.8)ml. Linear regression models adjusting for smoking, sex, age, height and
weight change revealed no association between cross-shift and annual change in
FEV1 (table 1). Including different exposure estimates, atopy or cross-shift change
dichotomized or as quartiles did not change the results.

severe exacerbations/year. Six patients were allergic to a high molecular weight
agent (wheat flour: 2, cat: 1, rabbit: 1, storage mites: 1, Alternaria: 1). In 4 patients
the causative agent was a low molecular weight compound (isocyanates in 2 cases,
acrylates one case, perchlorethylene one case). Total IgE levels were always above
30 U/mL. The follow-up was performed from 6 to 48 months. Asthma parameters
and the occupational status were registered every 6 months.
Results showed a reduction of severe exacerbations in 9 patients. Only one patient
was “ non responder” after 6 months of treatment. In the 9 “responders” an
optimal control could be obtained in 4 patients. Oral daily corticosteroids could
be decreased in the 5 (mean initial dose 8,6 mg/day to 1,2 mg/day of equivalent
prednisone). Days off-work because of asthma were reduced in the 9 “responders”.
7 could continue to work with amendment of the working place. We suggest that
omalizumab could be a potential treatment for severe uncontrolled work-related
asthma in 3 conditions, patients who were unable to avoid allergen exposure,
persistent asthma after cessation of the offending exposure and work-aggravated
asthma symptoms in workers with pre-existing allergic asthma.

Table 1. Linear regression on the association between longitudinal and cross-shift change in FEV1
Longitudinal FEV1 (ml yr-1 )

Cross-shift FEV1 , %
Wood dust exposure mg·yr·m-3†
Smokers

β ± SE

p

–0.38 (0.22)
–1.54 (0.72)
–10.48 (2.67)

0.08
0.03
0.00

70. Mechanisms of asthma

N=881, Model is adjusted for sex, age, height and weight-gain. † Cumulative wood dust exposure.

Conclusion: This study among low exposed woodworkers does not support an
association between cross-shift changes and accelerated LF decline.
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The role of histone deacetylase 9 in the imbalance of Th17/Treg in bronchial
asthma
Xiaoxia Hou, Guochao Shi, Xiangyan Ai, Yingmeng Ni. Department of
Pulmonary Medicine, Ruijin Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai, China
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Associations between occupational exposure and quantitative computed
tomography (qCT) measures of emphysema
Trude Skorge 1 , Øistein Svanes 2 , Ane Johannessen 3 , Thomas Grydeland 2,4 ,
Harvey Coxon 5,6 , Amund Gulsvik 2,4 , Per Bakke 2,4 . 1 Department of
Occupational Medicine, Haukeland University Hospital, Bergen, Norway;
2
Department of Thoracic Medicine, Haukeland University Hospital, Bergen,
Norway; 3 Centre for Clinical Research, Haukeland University Hospital, Bergen,
Norway; 4 Institute of Medicine, University of Bergen, Norway; 5 Department of
Radiology, University of British Columbia, Vancouver, Canada; 6 James Hogg
iCAPTURE Centre for Cardiovascular and Pulmonary Research, Vancouver
General Hospital, Vancouver, Canada

Rationale: Studies have shown that histone deacetylase 9 can affect Tregs function and histone deacetylase inhibitor can inhibit conversion of Tregs into IL-17producing cells.
Methods: GATA3, IL-4 and HDAC9 mRNA expression level were measured by
SYRB Green RT PCR. IL-17 and TGF-β were measured by ELISA. BALB/c mice
were randomly divided into three groups, the control group, asthma model group
and TSA group. The mice in TSA group were given TSA (1mg/kg) i.p. every
other day during sensitization and challenge. The plasma IgE were measured by
ELISA, observed the inflammation by HE staining, HDAC9, RORγt and Foxp3
mRNA expression in lung tissue were measured by PCR.
Results: HDAC9 mRNA expression was associated with severity of disease
(p<0.01). HDAC9 mRNA expression was correlated with GATA3 mRNA expression positively (p<0.01, r=0.482), the same with IL-4 mRNA expression (p<0.01,
r=0.432) and IL-17 (p<0.01, r=0.538), but negatively correlated with TGF-β
(p<0.01, r=-0.417). In patients with moderate-severe asthma, HDAC9 mRNA
expression was negatively correlated with FEV1% (p<0.01, r=-0.657).

Rationale: There is limited knowledge of the effect of occupational exposure on
quantitative CT measures of emphysema.
Objectives: To examine the effect of occupational exposure assessed by a job
exposure matrix (JEM) on qCT measures of emphysema.
Methods: In the Norwegian GenKOLS study 2003-05, 951 ever-smokers (49%
with COPD) aged 40-85 years performed spirometry and CT examination. 941 of
them completed a full occupational history. In the current study a JEM was used to
assess occupational exposure, and CT measured emphysema (% low-attenuation
areas, %LAA) was the main outcome. Quantile regression analyses were used
for the multivariate analyses, adjusting for sex, age, smoking, inflation level and
FEV1% of predicted.
Results: Quantile regression analyses showed significant associations between
occupational exposure to gas/fumes and mineral dust, and %LAA. The unadjusted
regression coefficients for %LAA for subjects with occupational exposure in the
longest held job, were 0.95 and 1.21 for low and high exposure to gas/fumes,
and 1.16 and 1.98 for low and high exposure to mineral dust. For those with low
and high exposure to gas/fumes and mineral dust in their latest job, the regression
coefficients were 0.90, 1.19, 1.09 and 1.51 respectively. After adjustments, the
association’s only remained statistically significant for subjects exposed to high
levels of gas and fumes in their latest held job.
Conclusions: Subjects with high levels of occupational exposure to gas/fumes
in their latest job were found to have higher levels of CT measured emphysema
compared to subjects with low or no exposure. A dose-response relationship was
suggested.
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Anti-IgE treatment: An alternative for severe allergic occupational asthma
François Lavaud, Gérard Pfeiffer, Philippe Bonniaud, Jean-Charles Dalphin,
Christophe Leroyer, Dominique Muller, Gilles Mangiapan, Frédéric de Blay.
Hôpital Maison Blanche, University Hospital, Reims, France Department of
Internal Medicine and Pulmonology, Hospital of Bon-Secours, Metz, France
Hôpital du Bocage, University Hospital, Dijon, France Hôpital Jean Minjoz,
University Hospital, Besançon, France Hôpital de la Cavale Blanche, University
Hospital, Brest, France Medical Office, Medical Office, Montigny les Metz,
France Pneumology and Occupational Disease, Hospital, Créteil, France
Department of Chest Diseases, University Hospital, Strasbourg, France

Figure 1. HDAC9 mRNA expression was associated with severity of disease.

Conclusions: The relationship between expression of histone deacetylase 9 and
imbalance of Th17/Treg has been confirmed in asthma. The histone deacetylase
inhibitor TSA can control asthma by regulating activity of histone deacetylase.

Severe work-related asthma remains a difficult problem and new alternative treatment must be evaluated to obtain asthma control and ideally the sustain of the
occupational activity.
During 2 years we have enrolled 10 occupational asthmatics (8 men, 2 women,
mean age 37, suffering of asthma from 0,5 to 8 years. They were all severe
uncontrolled asthma (GINA recommendations). The mean dose of inhaled corticosteroids was 3200 μg/day of beclometasone equivalent. All patients had 2 to 8
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Sputum fluid endotoxin is associated with the FEV1 response to oral steroids
in non-smokers with asthma
Charles McSharry 1 , Mark Spears 2 , Rekha Chaudhuri 2 , Euan Cameron 2 ,
Neil Thomson 3 . 1 Immunology, Glasgow University, Glasgow, United Kingdom;
2
Respiratory Medicine, Gartnavel General Hospital, Glasgow, United Kingdom;
3
Respiratory Medicine, Glasgow University, Glasgow, United Kingdom

rhinitis, mild and uncontrolled asthma were processed for immunohistochemical
identification of MC subtypes and expression of pro-fibrotic markers. MC alteration in relation to tissue remodelling (density of collagen, versican, decorin and
biglycan) in peripheral lung was studied.
Results: The alveolar parenchyma (AP) in uncontrolled asthmatics had increased
densities of MCTC (p=0.05) and MCT (p=0.003). The expression of FcεRI on
alveolar MCs was increased in mild (p=0.01) and uncontrolled (p<0.001) asthma
compared to controls. The density of collagen (p=0.01) and decorin (p=0.03) was
significantly increased in AP of uncontrolled asthmatics compared to controls. The
number of alveolar MCTC in the uncontrolled asthmatics was positively correlated
to the density of collagen in the AP (rs=0.71, p=0.03). MCs in the AP of asthmatics
expressed increased levels of pro-fibrotic markers.
Conclusions: Our data show that the alveolar region in patients with asthma is
infiltrated by activated MCs that correlate to increased alveolar matrix deposition.
This may reflect an important involvement of MCs in the peripheral inflammation
in asthma and underscores the need to target peripheral lung inflammation in this
patient group.

Background: Asthma patients who smoke have a reduced sensitivity to corticosteroids. The mechanisms for this are not well understood. Increased bacterial
endotoxin has been found in BAL fluid of non-smokers with steroid-resistant
asthma and cigarette smoke is a rich source of endotoxin. We compared sputum
endotoxin concentration in smokers and non-smokers with asthma, with the FEV1
response to oral corticosteroids.
Methods: Sputum was induced from 31 non-smokers and 22 smokers with
asthma. Endotoxin was quantified by ELISA (LAL-QCL® , Lonza Biologics plc),
and cytokines by luminex (InVitrogen). Spirometry and exhaled nitric oxide measurements were recorded. The response to oral dexamethasone was the change in
FEV1 compared with baseline.
Results: Non-smokers had improved FEV1 after steroids; p=0.015, but smokers
were refractory; p=0.591. The steroid response decreased with increasing sputum
endotoxin in non-smokers; r= -0.422, p=0.032, but not in smokers; r= -0.126,
p=0.585.
The steroid response increased with pre-steroid FeNO in non-smokers; r=0.479,
p=0.015, but not in smokers; r=0.310, p=0.226. The endotoxin and IL-1RA concentrations correlated in non-smokers; r=0.633, p<0.001, but not in smokers;
r=0.359, p=0.120.
Conclusions: Higher endotoxin in sputum fluid was associated with an impaired
FEV1 improvement after steroids only in non-smokers; and was associated with decreased FeNO and increased sputum IL-1RA. We suggest that smoking establishes
a chronic refractory state to both steroids and to endotoxin. Identifying intracellular
signalling pathways common to both may help understand and potentially reverse
these processes.
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LSC 2012 Abstract – Monocyte-derived dendritic cell recruitment and
allergic TH2 responses after exposure to diesel particles are CCR2-dependent
Tania Maes, Sharen Provoost, Guy Joos, Kurt Tournoy. Dept of Respiratory
Medicine, Ghent University Hospital, Ghent, Belgium
Background: Diesel exhaust particles (DEP) inhalation is associated with increased sensitization towards inhaled allergens. Inhalation of DEP increases
pulmonary dendritic cell (DC) accumulation and enhances TH2 responses in
mediastinal lymph nodes1 . In inflammatory conditions, DC recruitment is mediated by different CC chemokine receptors (CCR). We hypothesized that CCR2
mediates DC recruitment and TH2 responses upon DEP exposure.
Methods and results: WT and CCR2 KO mice were exposed to saline or DEP,
followed by immunological examination. DEP-exposure increased pulmonary expression of CCR2 and MCP-1 in WT mice. DEP-exposure induced a pulmonary
recruitment of monocytes and inflammatory (CD11b+) DCs in WT mice, which
was abolished in CCR2 KO mice. Adoptive transfer of fluorescently labeled bone
marrow derived cells from WT and CCR2 KO mice into DEP-exposed WT mice
demonstrated the direct involvement of CCR2 in recruitment of blood monocytes
towards the lung upon DEP-exposure. Furthermore, analysis of TH2 cytokine
production in mediastinal lymph nodes upon DEP-exposure showed an abolished
TH2 response in CCR2 KO mice.
Conclusion: These data suggest that monocyte-derived DC, recruited in a CCR2dependent manner, are critical in inducing TH2 responses upon DEP inhalation.
Funding: Belgian IUAP (P6/35), FWO-Flanders (G.0052.06; G.0329.11N).
1
Provoost et al, J. Immunol 2010, 184:426-32.
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Cigarette smoke exposure facilitates allergic sensitization to house dust mite
and aggravates the asthmatic phenotype in mice
Ellen Lanckacker 1 , Kurt Tournoy 1 , Gabriele Holtappels 2 , Hamida Hammad 3 ,
Bart Lambrecht 3 , Guy Joos 1 , Tania Maes 1 . 1 Laboratory for Translational
Research in Obstructive Pulmonary Diseases, Ghent University, Ghent, Belgium;
2
Department of Oto-Rhino-Laryngology, Ghent University, Ghent, Belgium;
3
Laboratory of Immunoregulation and Mucosal Immunology, Ghent University,
Ghent, Belgium
Background: Cigarette smoke (CS) exposure has been associated with increased
sensitization and asthma development in children and adults.
Aims and objectives: We wanted to design a novel mouse model to unravel the
impact of CS on the different stages of asthma pathogenesis, specifically during
the initial sensitization and acute asthma development.
Methods: Mice were exposed to 25μg house dust mite (HDM) extract (intranasaly,
1/week) for 3 consecutive weeks, combined with air or CS exposure (3 times/day,
5 days/week) during 3 weeks or only during the first week.
Results: Mice concomitantly exposed to HDM and CS for 3 weeks, showed a
significant increase in eosinophils, goblet cells, airway hyperresponsiveness and
HDM-specific serum IgG1, compared to sole HDM or CS exposure. Interestingly,
exposure to CS only during the first week was sufficient to induce an aggravated
asthmatic phenotype after rechallenge with HDM allergens. To further investigate
the effect of CS during mucosal sensitization, mice were exposed to HDM (just
once) and 3 days of CS, followed by the assessment of DC trafficking and early
Th2 responses in the lymph nodes. This short CS exposure amplified DC-mediated
transport of HDM allergens to the lymph nodes and was sufficient to generate a
Th2 response, characterized by IL-4, IL-5 and IL-13 production in the draining
lymph nodes.
Conclusions: CS facilitates the development of HDM-induced allergic asthma.
Only a few days of smoke exposure are sufficient to facilitate allergic sensitization
to common aeroallergens.
Funding: IUAP - Belgian Science Policy P6/35 and BOF/GOA 01251504.
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Co-ordinate regulation of vectorial cytokine release and paracellular
permeability from polarized bronchial epithelium challenged with double
stranded RNA (dsRNA)
Jingxi Zhang 1 , Emily Swindle 2 , Michelle Hardyman 2 , Stephen T. Holgate 2 , Jane
E. Collins 2 , Donna E. Davies 2 . 1 Respiratory Department, Changhai Hospital, the
Second Military Medical University, Shanghai, China; 2 Division of Infection,
Inflammation and Immunity, University of Southampton School of Medicine,
Southampton General Hospital, Southampton, United Kingdom
Background: Respiratory virus infections, a common cause of asthmatic exacerbations, are associated with increased epithelial permeability and accumulation
of inflammatory cells in airway lumen. We hypothesized that the innate anti-viral
response of bronchial epithelium controls luminal inflammation by coordinating
vectorial cytokine secretion with opening of tight junction (TJ) complexes.
Methods: Human bronchial epithelial cells were challenged with dsRNA. Apical
and basolateral secretion of IL-8 and TNF-α was measured by ELISA. Macromolecular and ionic paracellular permeabilities were measured by FITC-dextran
and transepithelial electrical resistance (TER) respectively, while TJ integrity was
assessed by immunofluorescent staining for ZO-1.
Results: dsRNA induced apical and basolateral secretion of IL-8 and TNF-α, with
a significant vectorial bias towards the apical surface; this was paralleled by an
increase in both macromolecular and ionic permeabilities. These responses were
completely blocked by dexamethasone. Neutralization of TNF-α partially inhibited
IL-8 and TNF-α release and the increase macromolecular paracellular permeability
but had no effect on TER. Inhibition of p38MAPK or JNK also inhibited IL-8
and TNFa secretion and prevented the increase in macromolecular permeability.
Disruption of junctional ZO-1 induced by dsRNA was rescued by inhibition of
p38 MAPK and JNK pathways.
Conclusions: These findings suggest that bronchial epithelial cells control their inflammatory responses so that changes in macromolecular paracellular permeability
are coordinated with vectorial secretion of chemokines and cytokines.
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Increased numbers of alveolar mast cells with an altered phenotype are
linked to peripheral airway remodelling in patients with allergic asthma
Cecilia Andersson 1 , Maria Weitoft Lundström 2 , Anders Bergqvist 1 ,
Michiko Mori 3 , Leif Bjermer 1 , Gunilla Westergren-Thorsson 2 , Jonas Erjefält 3 .
1
Dept. of Respiratory Medicine & Allergology, Lund University, Lund, Sweden;
2
Lund University, Lung Biology Unit, Lund, Sweden; 3 Lund University, Unit of
Airway Inflammation, Lund, Sweden
Background: A significant proportion of asthmatics have symptoms despite treatment with inhaled corticosteroids. Recent studies have revealed an expansion of
highly FcεRI-expressing alveolar mast cells (MCs) in asthma. The aims were to
further phenotype alveolar MCs and explore their connection to peripheral tissue
remodelling in different asthma cohorts.
Methods: Bronchial and transbronchial biopsies from controls, patients with
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Mucosal explant induced migration of T-cells from severe asthmatics is
inhibited by CCR4 antagonism
Thomas Southworth 1 , Anna Kuklinska-Pijanka 1 , Justyna Sutula 1 , Paul Cadden 1 ,
Simon Hodgson 2 , David Hall 2 , Dave Singh 1 . 1 NIHR Translational Research
Facility, The University of Manchester, United Kingdom; 2 Respiratory Therapy
Area Unit, GlaxoSmithKline, Stevenage, United Kingdom

71. Pulmonary circulation: clinical databases
and registries

Background: Th2 cells that express chemokine receptor 4 (CCR4) are key to
inflammation in asthma. Work in mild asthma patients suggests that CCR4 plays
a role in Th2 migration into the lung, making CCR4 a possible therapeutic target.
However, little evidence is known on the role of CCR4 on Th2 migration in severe
asthma patients on high dose corticosteroids.
Aim: To investigate if chemokines released by mucosal explants, from asthma
patients on high dose inhaled corticosteroids, drive Th2 migration and if such a
response is CCR4 dependent.
Methods: Bronchial explants, from 11 severe (SA) and 9 steroid naïve (SNA)
asthma patients, were cultured in media +/– house dust mite extract. The
supernatants were used as chemoattractants in migration assays with patientmatched peripheral T-cells. The effects of three CCR4 antagonists, GSK494652A,
GSK2239633A and GSK2192991A, on T-cell migration were examined.
Results: Bronchial explant conditioned media from SNA induced higher T-cell
migration than that from SA (p=0.03). However, house dust mite extract did not
enhance chemotaxis in either SNA (p=0.9) or SA (p=0.6). Inhibition of CCR4
reduced T-cell migration in response to unstimulated explant conditioned media
(Table 1).
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Pulmonary hypertension in Portugal: First data from a nationwide registry
Rui Baptista 1 , José Meireles 2 , Ana Agapito 3 , Graça Castro 1 , António Marinho da
Silva 1 , Teresa Shiang 4 , Ana Oliveira 4 , Daniela Ferreira 4 , Fabienne Gonçalves 2 ,
Susana Robalo-Martins 5 , António Nunes Diogo 5 , Abilio Reis 2 . 1 Cardiology,
Hospitais da Universidade de Coimbra, Coimbra, Portugal; 2 Internal Medicine,
Hospital Santo António, Porto, Portugal; 3 Cardiology, Hospital Santa Marta,
Lisboa, Portugal; 4 Pneumology, Hospital Santos Silva, Vila Nova de Gaia,
Portugal; 5 Cardiology, Hospital de Santa Maria, Lisboa, Portugal
Pulmonary arterial hypertension (PAH) is a rare disease that must be managed in
specialized centers integrated in a national network. Availability of epidemiological
national data is critical for planning and regulation of healthcare in this field.
We conducted a prospective, observational and multicenter registry in 5 portuguese
centers. Adults with PAH and chronic thromboembolic PH (CTEPH) confirmed
by right heart cath (RHC) were included.
79 patients were enrolled; 46 (58.2%) classified as PAH and 33 (41.8%) as
CTEPH. PAH patients had a mean age of 43.4±16.4 years and the f/m ratio
1.9:1. Idiopathic PAH was present in 17 (37%) patients, followed by connective
tissue disease (n=12, 26%), congenital heart disease (n=10, 22%), portopulmonary
(n=5, 11%), heritable (n=1, 2%) and other etiologies (n=1, 2%). At baseline most
patients were WHO class III or IV (71%). Baseline RHC: elevated RAP (7.7±5.9
mmHg), mPAP (50.6±17.9 mmHg) and mean PVR (11.4±6.5 Wood U), with a
low CI (2.7±1.1 L.min-1.m-2).
At baseline patients were medicated with conventional therapies; at follow-up,
most were on single (50%), double (28%) or triple (9%) combination of specific
therapy. 1-year survival was 93.5%.
CTEPH patients were older (60.0±12.5 years) and had higher RAP (11.0±5.2
mmHg, p=0.015), but 1-year survival (93.9%) was similar to PAH patients. Five
CTEPH patients underwent pulmonary endarterectomy.
We estimated an annual incidence of 1.5 and 1.1 per million in PAH and CTEPH,
respectively.
Our report describes nationwide data on the diagnosis, management and clinical
course of groups 1 and 4 PH patients. Clinical presentation, hemodynamics and
survival are comparable with those reported on other national registries.

Table 1. Effects of CCR4 antagonists on T-cell migration
Chemotaxis Index

SNA Median (range)
SA Mean (sem)

Control

GSK494652A

GSK2239633A

GSK2192991A

2.7 (0.8-17.2)
2.0 (0.3)

1.7* (0.6-10.1)
2.2 (0.4)

1.7* (0.6-11.2)
1.6* (0.2)

1.9* (0.8-7.8)
1.4* (0.2)

Control v antagonist: *p<0.05.

Conclusions: Targeting CCR4 may prove to be effective in reducing Th2 recruitment into the lung and the subsequent inflammatory response in asthma patients
who are on high dose inhaled corticosteroid treatment.
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Apolipoprotein A1 regulate innate immune response and tight junction
formation in the airway epithelium to promote the resolution of allergic
airway inflammation
Sung Woo Park 1 , Eunhee Lee 1 , Ansoo Jang 1 , SooTaek Uh 2 , YongHoon Kim 3 ,
David Erle 4 , Choonsik Park 1 . 1 Internal Medicine, Soonchunhyang University
Bucheon Hospital, Bucheon, Republic of Korea; 2 Internal Medicine,
Soonchunhyang University Seoul Hospital, Seoul, Republic of Korea; 3 Internal
Medicine, Soonchunhyang University Chonan Hospital, Chonan, Republic of
Korea; 4 Lung Biology Center, University of California San Francisco, United
States

367
Pulmonary hypertension in patients with lupus: Prevalence, etiology and risk
factors
Fernando León 1 , Gregorio Pérez-Peñate 1 , J. Navarro 1 , Gabriel Juliá 1 ,
Antonio García 2 , Carlos Cabrera 1 , Pedro Cabrera 1 , Nazario Ojeda 3 ,
Juan Pulido 4 , Iñigo Rúa Figueroa 5 . 1 Pneumology, Hospital Universitario Dr.
Negrín, Las Palmas de Gran Canaria, Spain; 2 Cardiology, Hospital Universitario
Dr. Negrín, Las Palmas de Gran Canaria, Spain; 3 Anestesiology, Hospital
Universitario Dr. Negrín, Las Palmas de Gran Canaria, Spain; 4 Vascular
Radiology, Hospital Universitario Dr. Negrín, Las Palmas de Gran Canaria,
Spain; 5 Rheumatology, Hospital Universitario Dr. Negrín, Las Palmas de Gran
Canaria, Spain

Apolipoprotein A-1 (ApoA1), main component of HDL have anti-inflammatory
effect as well as reverse cholesterol transport. The objective of this study was
to determine airway levels of ApoA1 in the asthmatics as well as its effect on
innate immune response and resolution of inflammation on experimental asthma.
Two-dimensional electrophoresis was performed for differential display proteomics
in the bronchoalveolar lavage (BAL) fluids from asthmatics. Intra-nasal ApoA1
was treated (D24,25) after challenged ovalbumin (OVA, D22,23,24) in an established murine model of asthma. Mild to moderate asthmatics had significantly
less ApoA1 in BAL fluid than healthy controls. In a murine model of asthma,
ApoA1 suppressed the cardinal features of asthma when given after OVA challenge. ApoA1 significantly decreased lung IL-25, IL-33 levels as well as other
Th2 cytokines.ApoA1 inhibits the production of IL-25, IL33, and CCL20 in the
allergen treated cultured primary bronchial epithelial cells. ApoA1 also increased
production of lipoxin A4 (LXA4)in the OVA challnged lung and promote restore
the allergen induced disrupted tight junctions proteins Zo-1 and occludin in the
bronchial epithelium.Our data demonstrate that ApoA1 regulate both initiation
and resolution of airway inflammation. The mechanism includes down regulation
of IL-25, IL-33 and CCL20 expression in the epithelium which promote Th2 response. ApoA1 regulate pro-resolution mediator LXA4 and tight junction proteins
production. Together, ApoA1 could be therapeutic strategy for chronic airway
inflammation such as asthma.

Background: Pulmonary arterial hypertension has been reported between 0.5 and
14% in systemic lupus erythematosus (SLE).
Objectives: To assess PH prevalence, etiology and risk factors in a SLE cohort.
Methods: Prospective cross-sectional study of 158 SLE patients. Doppler echocardiographic (DE), diffusing capacity for CO (DL CO), NtproBNP and dyspnea (Borg
scale) were performed in all patients. An echocardiographic exercise test (EE) was
conducted in selected patients. When sPAP ≥ 45 mmHg (DE) or a positive EE
(>20 mmHg increase in PAPs) a right heart catheterization (RHC) at rest or during
exercise was performed. A rest mean pulmonary pressure (mPP) ≥25 mmHg was
accepted as PH. When rest mPP was less than 25 mmHg, an exercise test was
conducted. Patients with resting PH (sPAP ≥ 35 and < 45 mmHg) and obvious
cardiac disease were excluded from RHC.
Results: Mean age: 45±12.9 years, 94.3% females. Twenty one patients (13.4%)
had dyspnea (Borg scale ≥ 2). Eleven patients (6.9%) showed any degree of
PH. Eight patients (out of 11) had PH of left cardiac origin. One patient had
thromboembolic disease. Two patients had precapillary PH related with SLE. All
11 patients with PH had dyspnea (Borg scale ≥ 2) vs. those without PH (p<0.001).
PH patients showed a significant decrease in DL CO and higher NtproBNP. There
were no differences in SLE clinical characteristics between SLE patients and those
without PH.
Conclusions: Our data confirm the low prevalence of precapillary PH in SLE. We
found a preponderance of cardiac etiology. A PH screening program based on DE,
NtproBNP and DL CO not seems to be cost-effective and should be restricted to
SLE patients with unexplained dyspnea.
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External validation of the French predictive model to estimate PAH survival:
A REVEAL analysis
Michael McGoon 1 , Raymond Benza 2 , Adaani Frost 3 , David Badesch 4 , C.
Gregory Elliott 5,6 , Olivier Sitbon 7 , Gerald Simonneau 7 , Dave Miller 8 ,
Erwan Muros Le Rouzic 9 , Marc Humbert 7 . 1 Division of Cardiovascular
Diseases, Mayo Clinic, Rochester, MN, United States; 2 Division of Cardiology,
Allegheny General Hospital, Pittsburgh, PA, United States; 3 Department of
Medicine, Baylor College of Medicine, Houston, TX, United States; 4 Division of
Pulmonary Sciences and Critical Care Medicine, and Cardiology, University of
Colorado Denver, Aurora, CO, United States; 5 Department of Medicine,
Intermountain Medical Center, Murray, UT, United States; 6 Department of
Medicine, University of Utah, Salt Lake City, UT, United States; 7 Service de
Pneumologie, Université Paris-Sud, Inserm U999, AP-HP, Le Kremlin Bicêtre,
France; 8 Statistical Analysis, ICON Late Phase & Outcomes Research, San
Francisco, CA, United States; 9 Epidemiology, Actelion Pharmaceuticals Ltd,
Allschwil, Switzerland

Disease Management (REVEAL) have recently developed predictive models for
survival in patients with PAH.
Aims and objectives: The REVEAL risk score calculator was assessed in a FPHN
cohort to evaluate its generalizability in a different PAH population.
Methods: French validation cohort was built to approximate the inclusion/exclusion criteria originally defined by REVEAL. For each patient, the
risk score was evaluated using most recent assessment of risk at any clinic visit
from November 2006 or later.
Results: The French validation cohort had 1738 patients (pts) with group 1 PAH,
mean ± standard deviation 6-min walk distance of 356±130 m and 53% pts in
functional class III. Observed 1-yr survival for patients with risk scores of 1-7,
8, 9, 10-11, or 12+ were 96.4%, 88.6%, 86.4%, 78.7%, and 62.1%, respectively
(Figure) falling close to the predicted risk for each of these 5 pre-specified risk
strata. The c-index for the risk calculator was 0.729.

Background: The French Pulmonary Hypertension Network (FPHN) and Registry
to EValuate Early And Long-term Pulmonary Arterial Hypertension (PAH) Disease Management (REVEAL) recently developed models to predict survival in
PAH patients (pts).
Aims and objectives: The FPHN equation was tested in a REVEAL cohort to
assess its generalizability in a different PAH population.
Methods: The REVEAL validation cohort had 436 recently diagnosed (<1 year
before enrollment), treatment-naïve, ≥18-year-old patients (pts) with idiopathic,
familial, or anorexigen-induced PAH, divided into subgroups with non-missing
(n=292) and missing (n=144) data for all FPHN equation parameters.
Results: The FPHN and REVEAL cohorts had similar characteristics. FPHN
follow-up (f/u) was ≥3 years; REVEAL validation cohort and subgroup with nonmissing data had a mean f/u from diagnosis of 29.2 and 30.1 months, respectively.
FPHN model parameters applied to REVEAL showed a good correlation of estimated hazard ratios between the two studies and robust C index of 0.72 (95% CI,
0.64–0.80). Risk stratification based on the FPHN equation showed good discrimination in REVEAL between high and low-risk pts. Survival in REVEAL correlated
with FPHN equation predictions and was slightly better than predicted (figure).

Figure 1. Predicted versus observed 1-year survival in FPHN.

Conclusion: The REVEAL risk score calculator was accurate and well calibrated in
the FPHN, suggesting its prognostic generalizability in a different PAH population
and in everyday clinical practice.

370
Baseline characteristics of idiopathic PAH patients with severely reduced
diffusion capacity
Pia Trip 1 , Esther Nossent 1 , Anco Boonstra 1 , Harm Jan Bogaard 1 , Frances de
Man 1,2 , Nico Westerhof 1,2 , Katrien Grunberg 3 , Anton Vonk-Noordegraaf 1 .
1
Pulmonary Medicine, VU University Medical Center, Amsterdam, Netherlands;
2
Physiology, VU University Medical Center, Amsterdam, Netherlands;
3
Pathology, VU University Medical Center, Amsterdam, Netherlands
Introduction: Pulmonary arterial hypertension (PAH) is a disease affecting the
vasculature of the lung and is known to decrease carbon monoxide diffusion

Conclusion: The FPHN equation accurately stratified a matched US population
according to risk, suggesting its prognostic generalizability in PAH pts.

369
External validation of the REVEAL risk score calculator for PAH survival:
A French pulmonary hypertension network analysis
Olivier Sitbon 1 , Marc Humbert 1 , Gérald Simonneau 1 ,
Jean-Christophe Lemarie 2 , Dave Miller 3 , Erwan Muros Le Rouzic 4 ,
Virginie Gressin 5 , David Badesch 6 , Raymond Benza 7 , C. Gregory Elliott 8 ,
Adaani Frost 9 , Michael McGoon 10 . 1 Service de Pneumologie, Hôpital
Universitaire de Bicêtre, Université Paris-Sud, Le Kremlin Bicêtre, France;
2
Effi-Stat, Effi-Stat, Paris, France; 3 Statistical Analysis, ICON Late Phase &
Outcomes Research, San Francisco, CA, United States; 4 Global Medical Science
& Communication, Actelion Pharmaceuticals Ltd., Allschwil, Switzerland;
5
Medical Affairs, Actelion Pharmaceuticals France, Paris, France; 6 Division of
Pulmonary Sciences and Critical Care Medicine, and Cardiology of Colorado,
Aurora, CO, United States; 7 Division of Cardiology, Allegheny General Hospital,
Pittsburgh, PA, United States; 8 Department of Medicine, Intermountain Medical
Center, Murray, UT, United States; 9 Department of Medicine, Baylor College of
Medicine, Houston, TX, United States; 10 Division of Cardiovascular Diseases,
Mayo Clinic, Rochester, MN, United States
Introduction: The French Pulmonary Hypertension Network (FPHN) and the Registry to EValuate Early And Long-term Pulmonary Arterial Hypertension (PAH)
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capacity (DLCO). Although most patients have a moderately decreased DLCO, a
group of patients has severely reduced DLCO. The reason for this low DLCO is
unclear. Therefore, the aim of this study is to describe baseline characteristics of
idiopathic PAH patients with a low DLCO and compare this group with a group
of idiopathic PAH patients with moderate low or normal DLCO.
Methods: Patients with idiopathic or familial PAH were included. Patients were
grouped based on the finding of a bimodal distribution in DLCO-values.
Results: A total of 170 patients were included. DLCO groups were DLCO <45%
(N=58) and ≥45% of predicted (N=112). Group characteristics are shown in table
1.
Conclusions: Compared with IPAH patients with moderate low or normal DLCO,
IPAH patients with a severely reduced DLCO were characterized at baseline by
a higher age, increased number of males, more often a history of smoking and
coronary disease, and a lower exercise performance. No differences however were
found in hemodynamic parameters.

Methods: Survival was assessed using Kaplan-Meier methodology for 106 HPS
patients from 1986 through 2010.
Results: 49 HPS patients underwent LT. Post-LT survival (1, 3, 5 and 10 year)
did not differ between groups based on Pa02 at the time of HPS diagnosis.
Improvements in overall survivals at 1, 3 and 5 years post-LT in those HPS
patients transplanted after 2002 (MELD exception era, n=28) (92, 87 and 87%,
respectively) as compared to those transplanted prior to that time (pre MELD era,
n=21) (71, 67 and 67%, respectively) did not reach statistical significance (P=
0.09) (figure 1). Model for Endstage Liver Disease (MELD) exception to facilitate
LT was granted to 18 patients since 2002 with post-LT survival of 15/18 patients
(83%) and no wait-list mortality.

371
’Idiopathic’ pulmonary arterial hypertension with preserved lung function
but co-existing parenchymal abnormalities: Response to treatment and
survival
Yi Ling 1 , Martin Johnson 1 , David Kiely 2 , Robin Condliffe 2 , Charlie Elliot 2 , J.
Simon R Gibbs 3 , Luke Howard 3 , Joanna Pepke-Zaba 4 , Karen Sheares 4 ,
Paul Corris 5 , Andrew Fisher 5 , James Lordan 5 , Sean Gaine 6 , J. Gerry Coghlan 7 ,
S. John Wort 8 , Michael Gatzoulis 8 , Andrew Peacock 1 . 1 Scottish Pulmonary
Vascular Unit, Golden Jubilee National Hospital, Glasgow, United Kingdom;
2
Sheffield Pulmonary Vascular Unit, Royal Hallamshire Hospital, Sheffield,
United Kingdom; 3 National Heart and Lung Institute, Imperial College London
and Hammersmith Hospital, London, United Kingdom; 4 Pulmonary Vascular
Disease Unit, Papworth Hospital, Cambridge, United Kingdom; 5 Northern
Pulmonary Vascular Unit, Freeman Hospital, Newcastle, United Kingdom;
6
National Pulmonary Hypertension Unit, Mater Misericordiae University
Hospital, Dublin, Ireland; 7 Pulmonary Hypertension Unit, Royal Free Hospital,
London, United Kingdom; 8 Royal Brompton Pulmonary Hypertension and Adult
Congenital Heart Centre, Brompton Hospital, London, United Kingdom
Background: FEV1 , FVC and/or TLC <60% were used in the French and Scottish registries to exclude patients with pulmonary hypertension (PH) due to lung
disease. Similar criteria were used in pivotal PH trials to exclude significant lung
disease. However, some patients with preserved pulmonary function who satisfy
the standard criteria for idiopathic pulmonary arterial hypertension (IPAH) may
nonetheless have evidence of co-existing parenchymal abnormalities on HRCT. It
is unclear how response to treatment and survival is affected by the presence of
modest lung disease.
Aim: To compare the baseline characteristics, change in 6-minute walk distance
at 3 months and survival of IPAH with and without co-existing parenchymal
abnormalities on HRCT.
Methods: All incident cases of IPAH with and without co-existing CT parenchymal abnormalities diagnosed between January 2001 to December 2009 in all eight
PH centres in the UK and Ireland were included. All patients have FEV1 , FVC
and/or TLC≥ 60% predicted.
Results:

Conclusion: Long-term outcome after LT in HPS is favorable. The survival patterns from the time of LT were not influenced by pre-LT PaO2 . Limited experience
with HPS-MELD exception suggests a positive impact on survival with no wait
list mortality.

373
Survival in patients with different groups of pulmonary hypertension
Henning Tiede 1 , Janine Felix 2 , Ewout Steyerberg 2 , Martin Wilkins 3 ,
Oscar Franco 2 , Jacqueline Witteman 2 , Werner Seeger 1 , Friedrich Grimminger 1 ,
Ardeschir Ghofrani 1 . 1 University of Giessen Lung Center, University Hospital,
Giessen, Germany; 2 Cardiovascular Epidemilogy, Erasmus MC, University
Medical Center, Rotterdam, Netherlands; 3 Experimental Medicine, Imperial
College, London, United Kingdom
Background: Several markers have been suggested to be associated with severity
and/or prognosis of disease in patients with pulmonary hypertension (PH). Reports
on survival and its determinants in patients with pulmonary hypertension mostly
focus on the subgroup of pulmonary arterial hypertension (PAH). Data on other
subgroups is rare.
Methods and results: Every consecutive patient undergoing right heart catheterization with proven PH was included in the Giessen registry from 1994 to 2011.
Differences in survival between the etiological groups were highly significant
(p<0.001), with 1-, 3-, and 5-year survival rates of 88.2%, 72.2%, 59.4%, respectively in pulmonary-arterial hypertension (PAH, N=685) as compared to 79.5%,
52.7%, and 38.1%, respectively in lung disease associated PH (PH-LD, N=546).
Chronic thromboembolic pulmonary hypertension (CTEPH, N=459) had the best
survival rates with 89.2%, 77.4%, and 66.7%, pulmonary venous hypertension
(N=307) was intermediate. Age also differed between the groups: mean age at
diagnosis was 51.3 (PAH), 67.0 (PVH), 63.7 (LD-PH), 61.9 (CTEPH) years, respectively. In multivariate analysis, age, gender, NYHA functional class, uric acid,
urea, brain natriuretic peptide, heart rate, sodium, six-minute walk test distance,
cardiac output, and systolic blood pressure at baseline were significantly associated
with survival.
Conclusions: In this report we present data on long term survival and its determinants from patients with all subtypes of pulmonary hypertension. We aim to assess
the utility and validity of a new prognostic score for different forms of PH based
on comprehensive databases from the PH centers Giessen and Imperial College in
London.

Table 1. Baseline characteristics, 6MWD and survival of IPAH
With parenchymal abnormalities Without parenchymal abnormalities
(n=146)
(n=482)
Age, yrs
% female
6MWD, m

68
42%
209

50
70%
292

6MWD at 3 months, m
mPAP, mmHg
Cardiac index, L/min/m2
PVRI, WU·m2
1 year survival
3 year survival

52
49
2.1
21
74%
45%

40
54
2.1
23
93%
73%

Conclusion: Despite similar baseline haemodynamics and response to treatment,
survival of ’IPAH’ with coexisting parenchymal abnormalities appears worse
compared with IPAH without parenchymal abnormalities. Age and age related
co-morbidities may account for the difference in long term outcome between the
2 groups.

372
Hepatopulmonary syndrome: Long-term survival in the Mayo Clinic
experience
Vivek Iyer, Karen Swanson, Rodrigo Cartin-ceba, Michael Krowka. Pulmonary
and Critical Care Medicine, Mayo Clinic, Rochester, MN, United States
Introduction: Hepatopulmonary syndrome (HPS) is an uncommon pulmonary
vascular disorder occurring in advanced liver disease, characterized by hypoxemia
due to intrapulmonary vascular dilatations. Liver transplantation (LT) improves survival in HPS. We present the largest consecutive series of HPS patients specifically
addressing long-term survival relative to the degree of pre-LT hypoxemia.
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Results: Regions of delayed-ventilation were perfused in some cases and were
not perfused in others giving an indication of which areas remained active in gas
exchange.

72. Functional imaging of the lung parenchyma,
tumours and circulation
374
Quantifying lung function in COPD with hyperpolarised 3 He MRI
Samuel Janoff 1 , Helen Marshall 1 , Martin Deppe 1 , Cath Billings 2 ,
Juan Parra-Robles 1 , Sue Hillis 2 , Sam Miller 3 , David Lipson 4 , Jim Wild 1 ,
Rod Lawson 2 . 1 Academic Radiology, University of Sheffield, United Kingdom;
2
Respiratory Medicine, Sheffield Teaching Hospitals NHS Trust, Sheffield, United
Kingdom; 3 GlaxsoSmithKline, GlaxsoSmithKline, Stokley Park, United Kingdom;
4
GlaxsoSmithKline, GlaxsoSmithKline, King of Prussia, United States
Introduction: Hyperpolarised 3 He MRI can identify regional lung defects and has
been found more sensitive than spirometry to early changes in smokers lungs1 . We
aim to quantify change in lung function in response to bronchodilator in COPD
using 3 He MRI.
Method: 10 patients with moderate to severe COPD (per NICE) were scanned
pre and post bronchodilator at FRC+1L. Lung volume (LV) was defined by region
growing algorithms (Slicer 3D, Harvard) on conventional 1 H MRI. Ventilated
volume (VV) was defined by a threshold on 3 He MRI. Percentage ventilation (PV)
was defined as VV/LV. Lungs were segmented into 4 regions on each slice with
large airways removed.
Results: Change in ventilation, including recruitment of newly ventilated areas,
was seen post treatment.

Example ventilation and perfusion images are shown in the figure. The defects
with delayed-ventilation in patient A are not perfused, whereas the smaller defect
in Patient B is perfused.
Conclusions: Hyperpolarised gas and proton MRI allow the visualisation of
ventilation and perfusion matching, and may aid in the understanding of delayedventilation in COPD and its role in gas exchange.

376
MRI equilibrium signal mapping is a quantitative and reproducible
alternative to CT for the estimation of lung density in COPD
Weijuan Zhang 1,2 , Penny Hubbard 1,2 , Eva Bondesson 3 , Lars Wigström 4 ,
Simon Young 5 , David Singh 6 , Josephine Naish 1,2 , Geoffrey Parker 1,2,7 . 1 Imaging
Sciences, School of Cancer and Imaging Sciences, The University of Manchester,
United Kingdom; 2 The Biomedical Imaging Institute, The University of
Manchester, United Kingdom; 3 Semcon Drug Development Consulting, Semcon
Caran AB, Lund, Sweden; 4 Respiratory & Inflammation Therapy Area, Clinical
Development, AstraZeneca, Mölndal, Sweden; 5 Personalised Healthcare and
Biomarkers, AstraZeneca, Alderley Park, United Kingdom; 6 Medicines
Evaluation Unit, University Hospital of South Manchester Foundation Trust,
Manchester, United Kingdom; 7 BiOxyDyn Limited, BiOxyDyn Limited,
Manchester, United Kingdom

Regional analysis showed patterns of change in different lung areas which may be
hidden in global measures.
FEV1 % significantly increased post treatment (p<0.02) suggesting geographical
variation of lung recruitment significantly affects FEV1 , as opposed to global
change in gas flow.

In MRI, the equilibrium tissue magnetisation is proportional to tissue water density.
This study aimed to explore the feasibility and reproducibility of mapping the
signal (S0 ) associated with the equilibrium magnetisation in the assessment of
structural abnormalities in COPD.
MR images were acquired in 12 COPD subjects twice within 1 week for T1
and S0 mapping. Lung S0 was normalized by dividing by muscle S0 to obtain
a quantitative S0 (qS0 ). Matched CT slices were selected to calculate PD15 and
RA-950 .

Conclusions: Global MRI measures and spirometry simplify lungs to one unit.
Regional analysis explains better change in lung function.
Reference:
[1] JMR21:365-9(2005).

375
MRI of delayed-ventilation perfusion matching in COPD
Helen Marshall 1 , Martin Deppe 1 , Juan Parra-Robles 1 , David Lipson 2 ,
Rod Lawson 3 , Jim Wild 1 . 1 Academic Radiology, University of Sheffield, United
Kingdom; 2 GlaxoSmithKline, GlaxoSmithKline, King of Prussia, United States;
3
Respiratory Medicine, Sheffield Teaching Hospitals NHS Trust, Sheffield, United
Kingdom
Introduction: Delayed ventilation in COPD may be caused by collateral ventilation, partial obstruction, lung hyperinflation or a mixture of such mechanisms, and
allows initially-unventilated lung regions to become ventilated over time. Recently
hyperpolarised gas MRI has been used to directly visualise delayed and collateral
ventilation in COPD over the period of a single breath-hold. Delayed ventilation
will only contribute to gas exchange if there is blood perfusion in these regions.
Objective: To image the perfusion matching of lung regions with delayed ventilation in COPD.
Methods: Ten patients with moderate to severe COPD as defined by NICE
guidelines were scanned using 3 He and proton MRI. Delayed-ventilation images;
hyperpolarised 3 He images with full lung coverage were acquired at six time-points
during a single breath-hold. Contrast-enhanced perfusion images with full lung
coverage were acquired at breath-hold.
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The role of dynamic magnetic resonance imaging in the evaluation of
pulmonary nodules and masses
Fatih Alper 1 , Adile Tuba Polat Kurt 1 , Yener Aydin 2 , Mesut Ozgokce 1 ,
Metin Akgun 3 . 1 Department of Radiology, Ataturk University, Erzurum, Turkey;
2
Department of Thoracic Surgery, Ataturk University, Erzurum, Turkey;
3
Department of Chest Diseases, Ataturk University, Erzurum, Turkey

Table 1. Pearson correlation coefficient between lung qS0 values and quantitative CT parameters

PD15
RA–950

Mean qS0

15th centile qS0

50th centile qS0

75th centile qS0

0.930*
–0.907*

0.847*
–0.830*

0.938*
–0.900*

0.911*
–0.892*

*p value <0.01.

Objective: The aim of our study was to determine whether dynamic magnetic
resonance imaging (MRI) with use of kinetic and morphological parameters reveals
significant differences between malignant and benign pulmonary lesions, and thus
to evaluate the utility of dynamic MRI in the management of pulmonary nodules.
Materials and methods: Thirty one patients (4 women and 27 men) underwent
1.5 T MRI, and 10 consecutive dynamic series were performed every 30 seconds
by using 3D fast low-angle shot (FLASH) sequences. Percentage increase in signal
intensity (%SI) of lesions was determined for each time point. Time-enhancement
curves of the lesions were drawn and classified into four types (Type A, B, C, D).
Early peak (EP) value and maximum peak (MP) value of the curves were calculated
and compared with the patients’ diagnosis. In addition of the comparison of the
parameters between the groups, Receiver Operating Characteristics analysis was
used to assess sensitivity, specificity, positive predictive value, negative predictive
value of EP and MP parameters.
Results: Most of the malignant nodules showed stronger enhancement with
higher EP and MP values. There were significant differences between benign and
malignant lesions. Sensitivity, specificity, positive predictive value and negative
predictive value were 75%, 93%, 92% and 78% for EP and 93%, 86%, 88% and
93% for MP, respectively.
Conclusion: A combination of kinetic and morphological evaluation in dynamic
MRI provided accurate differentiation between benign and malign pulmonary
lesions. It was a useful and noninvasive method of evaluating pulmonary nodules.
Key Words: Pulmonary nodules, dynamic MRI, kinetic parameters.

Lung qS0 maps were reproducible with reduced values seen in regions comparable
to CT detected emphysema regions. The mean and 15th, 50th, 75th percentile qS0
showed strong correlations with PD15 and RA-950 .
Equilibrium signal maps of MRI correlate strongly with CT density estimates,
indicating that qS0 may be a reproducible, non-invasive/-ionising measure for
quantifying lung density changes in COPD.

377
Measurement of airway inflammation in smokers by means of positron
emission tomography
Sabine Garpered, Lars Edenbrandt, Sven Valind, Per Wollmer. Dept. of Clinical
Sciences, Lund University, Malmö, Sweden
Smokers and subjects with chronic obstructive pulmonary disease (COPD) have
neutrophilic inflammation in peripheral airways. Activated neutrophils are known
accumulate 18 F-fluorodeoxyglucose (18 FDG). The aim of this study was to examine
if inflammation in the lung in smokers can be detected with 18 FDG and combined
positron emission tomography/computed tomography (PET/CT).
We recruited 22 current smokers and 23 never-smokers among subjects referred
for diagnosis or staging of cancer with and 18 FDG and PET/CT. Subjects with
focal abnormalities in 18 FDG lung uptake or CT were excluded. Other exclusion
criteria were diabetes and suspicion of infection or interstitial lung disease. The
right lung was segmented in the CT image and lung density measured. 18 FDG
uptake was measured in standardised uptake values in the corresponding volume
and corrected for lung density.
There were no significant differences in lung uptake of 18 FDG or lung density
between smokers and never-smokers (0.49±0.11 vs. 0.49±0.10 and -772±56 HU
vs. -750±50 HU, respectively). When corrected for lung density, lung uptake
of 18 FDG was nine per cent higher in current smokers than in never-smokers
(2.00±0.21 vs. 1.84±0.20, p<0.05).Increased uptake of 18 FDG in lung tissue
in current smokers relative to never-smokers probably indicates inflammation in
peripheral airways. Measurements of 18 FDG uptake in the lung may be useful
for studies of the pathophysiology of airways disease in COPD and the relation
between airway and systemic inflammation.

380
Non-invasive estimation of pulmonary artery pressure and resistance with
CMR imaging: Derivation and prospective validation cohort study
Andrew Swift 1 , Smitha Rajaram 1 , Dave Capener 1 , Tom Sproson 1 ,
Allison Morton 2 , Charlie Elliot 2 , Robin Condliffe 2 , Jim Wild 1 . 1 Academic Unit
of Radiology, University of Sheffield, United Kingdom; 2 Sheffield Pulmonary
Vascular Disease Unit, Sheffield Teaching Hospitals NHS Trust, Sheffield, United
Kingdom
Background: The aim of this study was to develop a cardiac magnetic resonance
(CMR) imaging model for non-invasive estimation of mean pulmonary arterial
pressure (mPAP) and total pulmonary resistance (TPR).
Methods: A derivation cohort of 64 consecutive patients with known or suspected pulmonary hypertension underwent right heart catheterization (RHC) and
CMR within 12hours. Cardiac volumes and function and pulmonary arterial (PA)
flow were quantified. The strongest statistical model to predict mPAP from the
derivation cohort was identified. Total pulmonary resistance (TPR) was estimated
utilising the physiological model: TPR= pressure (CMR-derived mPAP) divided
by blood flow (CMR-derived PA flow).
An independent prospective validation cohort of (n= 40) tested the accuracy of the
model.
Results: The multivariate regression CMR model gave the following equation:
mPAP = 33.4 + [right ventricular end-diastolic mass index (g/cm2 ) x 1.21] – [PA
average velocity (cm/s) x 0.99). In the prospective validation cohort, predicted and
invasively measured mPAP were strongly correlated (R2 =0.74; p<0.0001). For
detection of mPAP ≥ 25mmHg the area under the receiver operator curve (ROC)
was 0.91 (p<0.0001). CMR-estimated TPR correlated strongly with RHC-derived
TPR (R2 =0.75; p<0.0001) in the validation cohort. CMR estimated TPR reliably
identified TPR > 5WU with a high degree of accuracy, the area under the receiver
operator curve (ROC) was 0.96 (p<0.0001).
Conclusions: A CMR Imaging derived model can accurately estimate mPAP and
vascular resistance in patients with PH.

378
Within-breath specific gas volume variations (ΔSVg) assessed by
four-dimensional computed tomography (4D-CT) in lung tumor patients
Francesca Pennati, Caterina Salito, Aurora Fassi, Guido Baroni, Andrea Aliverti.
Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy
SVg between different lung volumes reliably estimate regional lung function
(Salito et al, Radiology 2009). Here we assessed with voxel-resolution withinbreath SVg from 4D-CT images in 5 tumor patients. Each breathing phase (1 to
9) of the 4D-CT dataset was registered onto the reference (phase 0, i.e. end inspiration) using the Demons algorithm and subtracted from it in terms of SVg. Mean
value of SVg in lower (LL) and upper (UL) lobes were computed in both healthy
(H) and tumor (T) lung. In H mean SVg was significantly different between UL
and LL (p<0.001) with higher values in UL. Mean SVg increased by 0.8±0.3
ml/g in UL and 0.4±0.2 ml/g in LL. No significant inter-lobes differences were
found in T (p=0.8): mean SVg increased by 0.8±0.4 ml/g in UL and 0.6±0.3
ml/g in LL. Fig.1 shows within-breath SVg maps of an exemplificative tumor
lung and the mean SVg is reported for each breathing phase separately for UL
and LL.

381
MRI assessment of right atrial volume and function in pulmonary
hypertension
Thomas Sproson, Andrew Swift, Smitha Rajaram, David Capener, David Kiely,
Robin Condliffe, Charlie Elliot, Jim Wild. Academic Unit of Radiology,
University of Sheffield, South Yorkshire, United Kingdom
Background: The role of the right atrium (RA) is under-researched within pulmonary vascular disease. The aim was to investigate the use of magnetic resonance
imaging (MRI) derived RA volume and function in the diagnosis and management
of pulmonary hypertension (PH).
Methods: Patients attending the pulmonary vascular clinic were retrospectively
analysed. Inclusion criteria were cardiac MRI and right heart catheterisation within
48 hours.
Standard cardiac-gated balanced steady state free precession sequences were used.
End-systolic volume (ESV) and diastolic volume (EDV) were calculated using
Simpson’s numeric integral applied to manual RA area tracings in the 4-chamber
stack sequence.

In conclusion: 1) SVg maps applied to 4D-CT provide information about withinbreath gas distribution in the lung; 2) in H there is higher SVg in UL; 3)
the presence of the tumor modifies SVg distribution; 4) heterogeneous SVg
distribution suggests that areas with normal function could be identified as organs
at risk during radiotherapy treatment planning.
Acknowledgments: Cancer Center Leon Berard, France
Funded by Fondazione U. Veronesi, Italy.
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Results: 71 PH patients were included, mean age was 65±15.5 years and 67.6%
(48) were female.
RA function was shown to correlate with cardiac index (R=0.69) and mean RA
pressure (R=-0.64), P < 0.001.
RA ejection fraction ≤ 28.3% was shown to have moderate sensitivity (80%) and
specificity (71%) for identifying patients who met diagnostic criteria. RA ESV
≥48.0 ml was useful (sensitivity 96%, specificity 78%) for identifying patients
with a high RA pressure, see figure 1.

switched for 6d and mφ stimulated with LPS. TNFα and IL-10 were measured by
ELISA (n=2-3). Beads, H.influenzae (HI) or S.pneumoniae (SP) phagocytosis was
measured fluorimetrically (n=10), CD163 and CD16 by FACS (n=3). All G-mφ
released similar levels of TNFα and IL-10. Switching to M-CSF, TNFα release
decreased in NS and S, but not COPD whereas IL-10 increased in NS but not S
and COPD (Table 1). M-mφ from NS and S released less TNFα vs COPD but
more IL-10. Switching to GM-CSF, IL-10 decreased in all mφ (Table 1).
Table 1. LPS-stimulated cytokine release
ng/ml

GM-CSF→M-CSF
Day 0

Day 6

TNFα
IL-10

7.5±2.8
0.1±0.01

6.9±0.7
0.1±0.07

6.4±3.4
0.1±0.02

2.9±0.1
3.6±0.1

3.2±0.3
1.1±0.2

8.7±3.5
1.3±0.2

TNFα
IL-10

2.0±0.3
3.7±0.1

3.2±0.4
2.1±0.5

M-CSF→GM-CSF
7.7±4.9
4.4±1.6
1.9±0.4
0.2±0.02

6.5±0.8
0.3±0.1

19.7±4.8
0.5±0.03

Bead phagocytosis was similar by all mφ. G-mφ phagocytosed less HI and SP vs
M-mφ in all groups (50%, p<0.05). All COPD mφ phagocytosed ∼45% less HI
and SP vs NS, and expressed less CD163 and CD16. Culturing G-mφ in M-CSF,
increased phagocytosis of HI (400%) and SP (200%) in NS vs S and COPD.
Culturing M-mφ in GM-CSF, HI and SP phagocytosis was less in all mφ. COPD
mφ appear “hyper-inflammatory” regardless of environment suggesting lack of
plasticity. Altering COPD mφ plasticity may be a therapeutic target.

Figure 1. Receiver operator characteristic curves showing the diagnostic accuracy of (a) RA ejection fraction to detect a mean pulmonary artery pressure of ≥25 mmHg, (b) RA ESV to detect a
mean RA pressure of >10 mmHg.

Conclusion: RA pressure is a known prognostic indicator; this study suggests
high RA pressure can be detected using cardiac MRI. RA function has been shown
to correlate well with haemodynamic measurements and clinical data. Further
research into the natural history of RA volume change in PH is needed.
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Chemokinome characterization in human lung macrophages following
stimulation with Th2-type cytokines IL-4 or IL-13
Stanislas Grassin Delyle, Amparo Buenestado, Charlotte Abrial, Marion Brollo,
Emmanuel Naline, Philippe Devillier. UPRES EA220, Laboratoire de
Pharmacologie Respiratoire, Hôpital Foch, UVSQ, Suresnes, France

73. Update on neutrophil and macrophage
function in COPD

Background: Macrophages may acquire polarized phenotypes, the two extremes
being the proinflammatory (M1) and immunoregulatory (M2) phenotypes characterized by surface markers and chemokinome profiles. Reprogramming of AM
toward a partially M2-polarized phenotype has been suggested to contribute to
COPD pathogenesis. We thus sought to characterize the phenotype of human lung
macrophages (LM) following stimulation with the Th2-type cytokines IL-4 and
IL-13.
Methods: LM were isolated from human resected lungs challenged for 24 or 48hrs
with IL-4 or IL-13 (1-150 ng/mL). Cytokines transcript expression was assessed
with RT-qPCR, whereas proteins of M1 (TNF-α, CCL3, CCL4 and CXCL8) and
M2 cytokines (CCL13, CCL17 and CCL22) were quantified in supernatants.
Results: Unstimulated LM exhibited a rather undifferenciated phenotype, with
weak M1/M2 cytokines expression. On the other hand, transcriptome analysis of
80 cytokines gene revealed that only four M2-type transcripts levels were increased
(4- to 8-fold) following stimulation with IL-13 (CCL13, CCL17, CCL22 and
CCL26). M2-type cytokine production at the protein level was also concentrationdependently increased (3- to 20-fold), whereas M1 cytokines were unaffected.
CCL13 and CCL22 increase was maximal at 48hrs, while the maximum was
reached at 24hrs for CCL17. The results obtained with IL-4 were similar, except
that IL-4 potency was greater than IL-13 since the low 10 ng/mL concentration
provided submaximal cytokines increases.
Conclusions: Our data demonstrate that IL-4 and IL-13 favours LM polarization
toward the immunoregulatory M2 phenotype characterized by the expression of
CCL13, CCL17, CCL22 and CCL26.
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Identification of pathogenic macrophage subpopulations in lung disease
Mubing Duan 1,2,5 , Catherine Li 1 , Daniel Steinfort 3 , Louis Irving 3 ,
Gary Anderson 4 , Margaret Hibbs 1,5 . 1 Signal Transduction, Ludwig Institute For
Cancer Research, Melbourne, VIC, Australia; 2 Surgery, University of Melbourne,
Victoria, Australia; 3 Respiratory Medicine, University of Melbourne, Victoria,
Australia; 4 Pharmacology, University of Melbourne, Victoria, Australia;
5
Immunology, Monash University, Melbourne, VIC, Australia
Residential macrophages may exist in discreet subpopulations which subserve
specific roles in the maintenance of tissue and immunological homeostasis. In
lung, alveolar macrophages (AMs) comprise of >95% cells in the alveolar
airspaces, where they act as the primary sentinels of pathogens. Increased alveolar
macrophage numbers are observed in many animal models of COPD and also
clinically in COPD patients. Currently, M2 macrophage polarisation is thought
to be a contributor of lung disease, although this in vitro-derived macrophage
paradigm may not completely explain the complex behaviour of AMs in vivo.
Using flow cytometry, we have developed an approach which shows that mouse
AMs instead form distinct subpopulations during acute inflammation and in
chronic inflammatory lung disease. During acute inflammation, AM subpopulations are characterised by differential Mac-1 and CD11c integrin expression rather
than M1 or M2 M surface markers exclusively, and display differential gene
signatures ex vivo. Resolution is characterised by restoration to a single population
of Mac-1low/neg AMs mirroring lung homeostasis. In contrast, SHIP-1-/- mice
which develop chronic inflammatory lung disease spontaneously have an additional
subpopulation of Mac-1pos macrophages which highly expresses MMP-12. This
additional AM subpopulation also tracks with the induction of lung disease using
SHIP-1-/- chimeric mice.
Following this, we are now screening for markers of AM subpopulations in
patients with COPD. Our studies of both animal models and clinical samples may
allow us to better understand the role of AM subpopulations in homeostasis and
disease.
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Lipids in the lung: Respiratory inflammation in COPD
Andrew Higham 1 , Simon Lea 1 , Karen Simpson 2 , Dave Singh 1 . 1 NIHR
Translational Research Facility, The University of Manchester, United Kingdom;
2
Respiratory CEDD, GlaxoSmithKline, Stevenage, United Kingdom
Background: There is strong association between COPD and metabolic comorbidities involving lipids. Abnormalities of lipid metabolism are associated
with increased inflammatory responses. The aim of this study was to identify
abnormalities of lipid content in the lungs of COPD patients, focusing on lung
macrophages.
Methods: Resected lung tissue from patients undergoing surgery for cancer was
used; isolated macrophages and macrophages within formalin fixed paraffin embedded (FFPE) tissue were examined. Comparisons were made between 5 subject
groups, never smokers (NS), current smokers with normal lung function (S),
ex-smokers with normal lung function (E), COPD current smokers (COPDS)
and COPD ex-smokers (COPDE). The presence of lipid laden macrophages was
identified using oil red o stain (ORO) where positive staining is expressed as %
mean (SD).
Results: The number of ORO positive macrophages was increased in COPD
patients and controls who were current smokers (COPDS and S) compared to the
other groups of ex- or never smokers, in both isolated macrophages and FFPE
tissue.
Discussion: We have shown an increase in lipid laden macrophages in the lungs of

383
Lack of macrophage plasticity in COPD
Kirandeep K. Chana, Amy M. Day, Alexander J.N. Ward, Peter J. Barnes, Louise
E. Donnelly. Airway Disease, National Heart and Lung Institute, Imperial
College, London, United Kingdom
COPD is associated with increased numbers of highly-activated lung macrophages
(mφ) with reduced phagocytic ability. Mφ may exist as M1-like (classicallyactivated) or M2-like (alternatively-activated) states. In COPD, M1-like mφ may
persist, and not respond to the environment. To test this, monocyte-derived mφ
from non-smokers (NS), smokers (S) and COPD patients were cultured in GMCSF (G-mφ, M1-like) or M-CSF (M-mφ, M2-like) for 12d (n=6-12). Media was
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Short term effects of alpha1-antitrypsin substitution therapy on the
degranulation of neutrophil granulocytes
Janine Koepke 1 , Marc Dresel 1 , Timm Greulich 2 , Sabina Janciauskiene 3 ,
Claus Vogelmeier 2 , Andreas Rembert Koczulla 2 . 1 Department of Pneumology;
BMFZ, Philipps-Universität Marburg, Germany; 2 Department of Internal
Medicine, Division for Pulmonary Diseases, Hospital of the University of
Marburg, Philipps-Universität Marburg, Marburg, Germany; 3 Department of
Respiratory Medicine, Hannover Medical School, Hannover, Germany

Percentage of ORO +ve lung macrophages

NS
E
S
COPDE
COPDS

% ORO +ve macrophages isolated from
resected lung

% ORO +ve macrophages
in FFPE lung

18.0 (24.5) [N=2]
11.1 (24.6) [N=10]
87.0 (14.4) [N=8]
6.1 (10.9) [N=7]
81.6 (22.3) [N=10]

0.6 (1.4) [N=10]
5.7 (14.0) [N=8]
75.6 (26.4) [N=10]
18.8 (34.4) [N=10]
77.2 (13.5) [N=10]

Introduction: Alpha-1-antitrypsin-deficiency (AATD) is a hereditary, co-dominant
condition which results in low levels of circulating alpha-1-antitrypsin (A1AT),
unbalanced protease activity and frequent development of emphysema. The concept behind substitution therapy with human plasma A1AT is to normalize the
concentration in blood and tissue and thereby protecting the lungs from progressive
destruction by proteases.
Aims: To better understand the influence of weekly augmentation therapy on
polymorphnuclear neutrophils (PMNs) function we examined direct effects on
chemokine release and degranulation of matrix metallopeptidase-9 (MMP-9) and
myeloperoxidase (MPO).
Methods: PMNs were isolated from peripheral blood of ten AATD-patients (PIZZ, mean age 55±8,7; FEV1[%] 38,1±14,33) pre and two hours post substitution
infusion. The release of IL-8, MMP-9 and MPO was quantified in neutrophil
supernatants via ELISA. Standard inflammation markers as well as MMP-9, MPO
and the tissue inhibitor of metalloproteinase-1 (TIMP-1) were evaluated in patient
sera.
Results: PMN-stimulation experiments displayed no differences on chemokine
release or degranulation between pre and post substitution infusion. Two hours
after substitution we measured increased MMP-9 (p=0.002) and MPO (p=0.0034)
concentrations in sera of patients, whereas TIMP-1 decreased drastically (p=0.002).
IL-8 levels in sera of these patients were within normal range and no changes were
detectable due to substitution.
Conclusions: We conclude that elevated MMP-9 and MPO concentrations after substitution depend on rapid degranulation of PMNs whereas the decline in
TIMP-1 concentration possibly depends on a feedback loop.

S and COPDS. Current smoking appears to cause dysfunctional lipid metabolism
within lung macrophages that may contribute to respiratory inflammation. Smoking
cessation may have benefits in returning lipid metabolism to normal in these cells.
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Effect of neutrophil supernatants on ex vivo small airway contractility in
COPD
Natasha J. Madge, Louise E. Donnelly, Duncan F. Rogers. Airway Disease,
National Heart & Lung Institute, Imperial College London, United Kingdom
Airway neutrophilia is a significant feature of COPD. Neutrophils release a variety
of cytotoxic products (e.g. proteases) that degrade components of extracellular
matrix. This may result in destruction of the lung and impedance of airflow characteristic of COPD. Small airways are the main site of airflow obstruction in COPD.
Our aim was to study the effects of products from activated neutrophils on the
contractility of small airways. Rat precision cut lung slices (PCLS) were obtained
and videomicroscopy used to assess contractility of small airways. Neutrophils
were isolated from whole blood from non-smokers, smokers and COPD patients,
stimulated with fMLP (100μM) and supernatants collected. PCLS were incubated overnight in neutrophil supernatants, and the contractility of small airways
assessed by addition of increasing concentrations of carbachol. PCLS incubated
in supernatants from COPD patients caused a significant leftward shift in EC50,
compared with untreated controls (13±2 vs 34±8μM, n=6, p<0.01). Conversely,
PCLS incubated in supernatants from smokers had no effect on EC50 , but significantly reduced maximal contraction compared with untreated controls (65±1%
vs 88±3%, n=4, p<0.05). PCLS incubated in supernatants from non-smokers
showed small but significant reductions in both EC50 (16±3 vs 32±8μM, n=6,
p<0.05) and maximal contraction (79±4 vs 87±2%, n=6, p<0.05), compared
with untreated controls. Elastase content of supernatants correlated with maximal
contraction, but not with EC50 . We conclude that neutrophil supernatants from
COPD patients increase the sensitivity of small airways to cholinergic stimulation,
which may contribute to the airflow limitation characteristic of the disease.
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Lung inflammation is significantly reduced by recovery of neutrophil
apoptosis in vivo
Klaus Unfried 1 , Ulrich Sydlik 1 , Matthias Kroker 1 , Adnana Paunel-Görgülü 2 ,
Stefanie Keymel 3 , Christian Heiss 3 , Malte Kelm 3 , Joachim Windolf 2 ,
Andreas Bilstein 4 , Jean Krutmann 1 . 1 Leibniz Research Institute for
Environmental Health, IUF, Düsseldorf, Germany; 2 Traumatology and Hand
Surgery, University Clinics Heinrich-Heine-University, Duesseldorf, Germany;
3
Cardiology, Pneumology, and Angiology, University Clinics
Heinrich-Heine-University, Duesseldorf, Germany; 4 R & D, bitop AG, Witten,
Germany
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Reduced phagocytosis of pathogenic bacteria by neutrophils from COPD
patients
Catherine Thomas, Peter Barnes, Louise Donnelly. Airway Disease, National
Heart and Lung Institute, Imperial College, London, United Kingdom

Introduction: Neutrophil apoptosis is considered to be a major regulator of neutrophil driven lung inflammation. The compatible solute ectoine has been described
to act preventive against lung inflammation induced by environmental particles
(Sydlik et al., Am J Respir Crit Care Med 2009). As a therapeutic approach, here,
we investigated the influence of this compound on neutrophil apoptosis in the
inflammatory microenvironment.
Methods: Human neutrophils were treated ex vivo with particles or inflammatory
mediators in the presence or absence of ectoine in order to study apoptosis rates and
pro-apoptotic signalling. Lung inflammation was induced in rats by intra-tracheal
application of 2.5 mg/kg environmental particles and studied in lung lavages after
control or ectoine intervention.
Results: Apoptosis rates of human neutrophils from COPD patients and volunteers, which were significantly reduced by the inflammatory stimuli, recovered
significantly in the presence of ectoine. Mechanistic analyses demonstrated the
preventive effect of ectoine of pro-apoptotic signalling events via Akt and Mcl-1.
The in vivo relevance of the data was shown by significantly reduced neutrophil
inflammation after ectoine intervention which correlated with restored neutrophil
apoptosis rates in the lung.
Conclusions: The current studies demonstrate the effectivity to prevent antiapoptotic signalling in neutrophils by the compatible solute ectoine. This effect
led to recovered apoptosis rates and a reduction of environmentally induced lung
inflammation. The relevance of ectoine treatment for humans is demonstrated by
the EFECT study which will be presented on the same meeting.

Acute exacerbations of COPD are the commonest cause of acute medical admissions in the UK, with ∼50% associated with bacterial infection. An acute bacterial
insult is usually associated with increased recruitment and activation of neutrophils.
COPD is characterized by airway neutrophilia; however, despite increased numbers of these cells, bacterial colonization persists. This study examined whether
neutrophil phagocytosis was altered in COPD. Neutrophils were obtained from
COPD, smoking and healthy subjects and phagocytosis of fluorescently-labelled
polystyrene beads, Haemophilus influenzae (HI) or Streptococcus pneumoniae
(SP) measured by flow cytometry. Neutrophils from all subjects ingested beads
similarly showing that all cells were capable of phagocytosis. Neutrophils from
all subjects phagocytosed SP with a maximum response at 5 min, however COPD
neutrophils ingested significantly less SP (p<0.05) than those isolated from nonsmokers (NS) and smokers (S) (NS: 17.1±1.7 MFI, n=19 vs S: 14.8±1.2 MFI,
n=19 vs COPD: 12.8±0.5 MFI, n=20). Approximately 95% of cells phagocytosed
HI, but the capacity of COPD neutrophils to ingest HI was significantly attenuated
(p<0.01) compared with control neutrophils for all time points up to 30 min.
Neutrophils from S phagocytosed HI similarly to cells from NS initially (NS:
18.0±3.8 MFI, n=19 vs S: 19.3±4.8 MFI, n=20 vs COPD: 5.2±1.5 MFI, n=20).
However, after 10 min this response became blunted. These effects were not
associated with differences in expression of CD11b, TLR2 or TLR4 or in cell
viability. Therefore, neutrophils from COPD patients exhibit reduced phagocytosis
of pathogenic bacteria which could account for persistent airway colonization.
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Results: 17 patients were enrolled in the study.
– For the early response: the absence of lung compression in anterior and superior areas is associated with an improvement of P/F ratio > 20 mmHg, whereas
posterior areas aspect is not predictive of the response to PP.
– For the late response, we have not found any relationship between the lung
aspect and the pp response.
Discussion: The first analysis showed that lung’s US aspect could predict the
patient’s response to PP and could help physician in routine practice to place or
not sever ARDS patient in PP.

74. How to use technology to provide better
critical care
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The musculoskeletal ultrasound in critical care: Longitudinal evaluation
(UK-MUSCLE) study: Severity of acute critical illness determines the degree
of muscle wasting
Zudin Puthucheary 1,2,4,7 , Jaikitry Rawal 1 , Bronwen Connolly 2,4 , Mark Mcphail 3 ,
Gamanu Ratnayake 2 , Paul Sidhu 4 , Dinesh Shrikrishna 5 , Phillip Hopkins 4 ,
Nicholas Hopkinson 5 , Michael Polkey 5 , Cristiana Velloso 7 , Chibeza Agley 7 ,
Michael Rennie 6 , Anthea Rowlerson 7 , John Moxham 4 , Stephen Harridge 7 ,
Nicholas Hart 2 , Hugh Montgomery 1 . 1 Institute of Health and Human
Performance, University College London, United Kingdom; 2 NIHR
Comprehensive Biomedical Research Centre, Guysand St Thomas’ and Kings
College London, United Kingdom; 3 Hammersmith Hospital NHS Trust, Imperial
College London, London, United Kingdom; 4 Kings College Hospital, NHS Trust,
London, United Kingdom; 5 NIHR Respiratory Biomedical Research Unit, Royal
Brompton Hospital, London, United Kingdom; 6 Department of Physiology,
University of Nottingham, United Kingdom; 7 Centre of Human and Aerospace
Physiology, Kings College London, United Kingdom
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Treatment of hypercapnic respiratory failure with a novel extracorporeal
CO2 removal system
Nausherwan Burki 1 , Raj Mani 2 , Felix Herth 3 , Werner Schmidt 10 ,
Helmut Teschler 4 , Frank Bonin 4 , Heinrich Becker 5 , Winfried Randerath 6 ,
Sven Stieglitz 6 , Lars Hagmeyer 6 , Christina Priegnitz 6 , Michael Pfeifer 7 ,
Stefan Blaas 7 , Christian Putensen 8 , Nils Theuerkauf 8 , Michael Quintel 9 ,
Onnen Moerer 9 . 1 Division of Pulmonary & Intensive Care, University of
Connecticut Health Center, Farmington, CT, United States; 2 Department of
Pulmonary & Critical Care, Artemis Health Institute, Gurgaon, Haryana, India;
3
Pneumology and Respiratory Care, Thoraxklinik and University Hospital,
Heidelberg, Baden-Wurttemburg, Germany; 4 Respiratory Medicine, High
Dependency Unit, and Center of Sleep Medicine, Ruhrlandklinik, Essen,
Nordrhein-Westfalen, Germany; 5 Pneumology and Intensive Care Medicine,
Asklepios Klinik Barmbek, Hamburg, Hamburg-Nord, Germany; 6 Institute of
Pneumology at the University Witten/Herdecke, Krankenhaus Bethanien,
Solingen, Nordrhein-Westfalen, Germany; 7 Center for Pneumology, Klinik
Donaustauf, Bayern, Germany; 8 Anesthesiology and Intensive Care Medicine,
University of Bonn, Nordrhein-Westfalen, Germany; 9 Anesthesiology, University
of Göttingen, Niedersachsen, Germany; 10 Anesthesiology and Intensive Care,
Thoraxklinik and University Hospital, Heidelberg, Baden-Wurttemburg, Germany

Acute muscle wasting in critical illness is a major cause of disability amongst
intensive care survivors. Limited data exists detailing sequential loss of muscle
mass and histological changes. We hypothesised that loss of Rectus Femoris CrossSectional Area (RFCSA ) would be determined by illness severity and paralled by
reduction in myofibre cross-sectional area.
Methods: Critically ill patients were recruited within 24 hours of admission.
Serial RFCSA measurements were taken using B-mode ultrasound and stratified
by numbers of failed organ systems. Serial vastus lateralis muscle biopsies were
performed.
Results: 63 patient were analysed.The greatest RFCSA reduction was observed in
patients with multi-organ failure (MOF); 21.53±10.5% inMOFvs.7.2±9.7% in 1
organ failure (SOF); p <0.0001.

Background: Extracorporeal CO2 removal (ECCO2 R), a potentially valuable
technique, has not been systematically evaluated in patients with hypercapnic
respiratory failure. We describe the application of a novel single venous catheter,
low blood flow, ECCO2 R device (Hemolung® Respiratory Assist System, ALung
Technologies, Inc.).
Methods: Twenty three hypercapnic patients received ECCO2 R. Group 1 (n=7)
consisted of patients with chronic obstructive lung disease on noninvasive ventilation with a high likelihood of requiring invasive ventilation, Group 2 (n=2) were
patients who could not be weaned from noninvasive ventilation, Group 3 (n=11)
were patients who could not be weaned from invasive ventilation, and Group 4
(n=3) were patients on invasive ventilation requiring lung protective ventilation
techniques.
Results: The device was well tolerated, with complications and rates similar to
those seen with central venous catheterization. Blood flow through the system was
430.5±73.7 ml/min, and ECCO2 R was 82.5±15.6 ml/min. Invasive ventilation
was avoided in all patients in Group 1 and both patients in Group 2 were weaned;
PaCO2 decreased significantly (p<0.003) with application of the device. In Group
3, three patients were weaned, in 3 patients ventilatory support was reduced, and
one patient died due to a retroperitoneal bleed following catheterization. In Group
4, lung protective ventilation was enhanced by the ECCO2R device.
Conclusions: This single catheter, low blood flow ECCO2 R system provided
clinically useful levels of CO2 removal in these hypercapnic patients. The system appears to be a potentially valuable additional modality for the treatment of
hypercapnic respiratory failure.

Greater loss of RFCSA was observed at day 3 in patients with (MOF) compared with
(SOF)patients (8.7±16.3% inMOF vs. 1.8±9.6% in SOF; p<0.01). Histological
analysis confirmed reduction in type 1 fibre cross sectional area.
Conclusions: Measurement of RFCSA by ultrasound can objectively track muscle
loss early in critical illness. Patients with single organ failure tend to have preserved
RFCSA , whereas patients with multi-organ failure have significant muscle wasting.
This observation is supported by the overall loss of cross-sectional area of type 1
fibres.
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Effect of a closed loop ventilation strategy on the duration of ICU stay: A
randomized controlled trial (interim analysis results)
Cenk Kirakli, Ozlem Ediboglu, Dursun Tatar, Emel Tellioglu, Ahmet Budak,
Ilknur Naz. Intensive Care Unit, Izmir Chest Diseases and Surgery Training
Hospital, Izmir, Turkey
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Can lung ultrasound predict prone positionning response in ARDS?
Solene Guinard 1 , Gwenael Prat 1 , Nicolas Bizien 2 , Erwan L’Her 1 . 1 ICU,
University Hospital, Brest, France; 2 Pneumology, University Hospital, Brest,
France

Background and aim: There are some studies suggesting that adaptive support
ventilation (ASV), a closed loop ventilation mode, shortens the weaning duration
in some patient groups. We aimed to investigate the effect of ASV on total duration
of mechanical ventilation (MV), weaning and intensive care unit (ICU) stay when
compared to pressure controlled ventilation (PCV), a conventional mode.
Materials and methods: Patients who were mechanically ventilated longer than
24 hours were randomized into ASV and PCV. Demographic data and total duration
of MV, weaning and ICU stay, total number of manuplations, need for sedation and
complications (self-extubation, ventilator associated pneumonia) were compared.
Results: Data are expressed as median (IQR). 96 patients (73 COPD) were enrolled
between December 2011 and February 2012. Duration of weaning was 2 hours
(2–7) in ASV and 4 hours (2–26) in PCV (p=0.013). Number of manuplations
were 2 (1–3) in ASV and 3 (1–6) in PCV (p<0.001). When a subgroup analysis
was done only on patients who could be weaned, in addition to the results above,
duration of ICU stay was 4 days (3–7) in ASV while it was 7 days (5–10) in PCV
(p=0.039).
Conclusion: ASV seems to decrease the staff’s workload, duration of weaning and
ICU stay when performed from intubation until extubation. The present study is
continuing until the targeted sample size is reached in order to detect the effects of

Introduction: Prone positioning (PP) is an alternative in the management of
patients with severe ARDS. Among patients treated with that technique: only 70%
are responders as they improve their P/F but at present we are not able to predict
the patient’s responsiveness. The aim of our study was to determinate whether the
lung aspect observed with US before PP can predict or not the prone positioning
response.
Patients and settings: Prospective monocentric study (medical ICU university
hospital Brest France) including patients with severe ARDS (P/F< 200 with FiO2
≥ 0.7). A standard lung US exam with 12 lung areas to explore (superior/inferior,
anterior/lateral/posterior, right/left) was practiced before prone positioning (12
hours according unit’s procedure).Before PP, after 2 hours of PP and 2 hours after
turning back the patient supine, haematosis parameters were collected.
Lung aspect was evaluated a posteriori by 3 physicians and graded in 4 stages
(normal aspect, and 3 stages of lung compression)
Observation of the P/F ratios course permitted to classify patients as responders
or non-responders.
Statistics: Fisher’s exact test
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this mode on secondary outcomes such as total duration of mechanical ventilation
and need of sedation.
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Biological effects of nanostructured lipid carriers
Matina Kardara 1 , Nikolaos Maniatis 1 , Aggeliki Sfika 1 , Anastasia Kotanidou 1 ,
Charalambos Roussos 1 , Apostolos Armaganidis 1 , Sophia Hatziantoniou 2 ,
Stylianos Orthanos 1 . 1 Critical Care, University of Athens Medical School,
Athens, Greece; 2 Pharmaceutical Technology, University of Athens School of
Pharmacy, Athens, Greece
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Diaphragm electromyographic activity as a predictor of weaning failure
Martin Dres 1 , Matthieu Scmidt 1,2 , Alexis Ferre 1 , Julien Mayaux 1 ,
Thomas Similowski 1,2 , Alexandre Demoule 1,2,3 . 1 Service de Pneumologie et
réanimation Médicale, Assistance Publique Hôpitaux de Paris - Groupe
Hospitalier Pitié Salpetrière, Paris, France; 2 ER 10, Université Paris 6, France;
3
UMRS 974, INSERM, Paris, France

Nanostructured lipid carriers (NLC) are a type of drug delivery system offering
improved performance in terms of drug loading and long-term stability. Our aims
were to test mechanisms of NLC uptake into endothelial cells (EC) and evaluate
possible biologic effects of these compounds.
NLC were prepared with triglycerides Miglyol and Softisan and eggphosphatidylcholine (1:1 by weight) by the double emulsion technique. Cultured mouse lung microvascular endothelial cells (LMVEC) were incubated with
curcumin-loaded NLC and uptake was quantified as fluorescence detected in the cell
homogenate or by FACS. To test biologic effects, we challenged human LMVEC
with thrombin with or without NLC and measured endothelial permeability as flux
rate of fluorescent albumin across endothelial monolayers grown on transwell inserts. Alterations were tested in thrombin-induced Extracellular-Regulated Kinase
(ERK) activation by immunoblotting and endothelial actin remodelling by fluorescence microscopy. Finally, NLC were delivered intravenously as pre-treatment in
a mouse model of hydrochloric acid (HCl) aspiration lung injury.
Using cultured mouse LMVEC we observed that NLC are incorporated into cells
more efficiently when caveolin-1, the structural protein of caveolar vesicles, is
expressed. Upon challenge of cultured EC with thrombin, NLC attenuated the
permeability increase, activation of ERK, cytokine production and actin stress
fiber formation. In the HCl-aspiration model, NLC attenuated the increase in bronchoalveolar lavage protein content, inflammatory cells and histological alterations.
Conclusion: Systemically delivered NLC are taken up by EC via caveolae and
have endothelial-protective effects of potential relevance to acute lung injury.

Purpose: To compare breathing pattern descriptors and diaphragm electromyographic activity (EAdi)-derived indices obtained from a Neurally Adjusted Ventilatory Assist (NAVA) catheter during a spontaneous breathing trial (SBT) in patients
successfully (SP) and unsuccessfully (UP) separated from the ventilator and to
assess their performance to discriminate these two categories of patients.
Methods: 57 ready-to-wean patients were included in a prospective observational
study (35 SP and 22 UP separated from the ventilator). During a 30 minutes SBT
(pressure support 7 cmH2O, zero end expiratory pressure), tidal volume (VT)
and respiratory rate (RR) were obtained from the flow signal at 3, 10, 20 and
30 minutes. EAdi-derived indices were simultaneously computed: maximum of
the EAdi (EAdimax), area under the inspiratory curve of EAdi (EAdiAUC), the
difference between EAdimax and EAdimin (EAdi), EAdimax/VT, EAdiAUC/VT
and EAdi/VT.
Results: At baseline, breathing pattern was similar in the two groups whereas
EAdimax and EAdiAUC were significantly lower in the success group (p<0.05).
In the failure group, RR and RR/VT increased significantly during the trial, VT
decreased, whereas EAdimax and EAdiAUC did not change. At 3 minutes, the areas under the receiver operating characteristic-curve of RR/VT and EAdi-derived
indices to predict weaning outcome were: RSBI (0.83), EAdimax/VT (0.84),
EAdiAUC/VT (0.80) and EAdi/VT (0.82). During the SBT, the coefficient of
variation of VT decreased in the failure group while the one of EAdimax remained
unchanged.
Conclusion: EAdi-derived indices provide reliable and early predictors of weaning
outcome. However, the performance of these indices is not better than the RR/VT.

75. Clinical management of lung diseases: from
bronchi to pleura
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Usefulness of selective neutrophil elastase inhibitor, sivelestat, in ALI patients
with SIRS
Seigo Miyoshi 1 , Ryoji Ito 1 , Hitoshi Katayama 1 , Kazunori Irifune 1 ,
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Takanori Kanematsu 5 , Kentaro Dote 6 , Mayuki Aibiki 7 , Jitsuo Higaki 1 .
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Department of Integrated Medicine and Informatics, Ehime University Graduate
School of Medicine, Toon, Ehime, Japan; 2 Department of Health and Sports
Medical Sciences, Graduate School of Health Sciences, Hiroshima University,
Hiroshima, Japan; 3 Department of Respiratory Medicine, Sumitomo Besshi
Hospital, Niihama, Ehime, Japan; 4 Department of Respiratory Medicine, Ehime
Prefectural Central Hospital, Matsuyama, Ehime, Japan; 5 Department of
Respiratory Medicine, Matsuyama Red Cross Hospital, Matsuyama, Ehime,
Japan; 6 Intensive Care Division, Ehime University Hospital, Toon, Ehime, Japan;
7
Department of Emergency Medicine, Ehime University Hospital, Toon, Ehime,
Japan

P397
Respiratory muscle strength and physical performance in elderly hospitalized
patients
Anna Zito, Claudio Pedone, Renato Giua, Simona Santangelo, Elena Frezzotti,
Domenica Chiurco, Simone Scarlata, Raffaele Antonelli Incalzi. Unit of
Respiratory Pathophysiology, Campus Biomedico University, Rome, Italy
Age-related changes in pulmonary function increase respiratory muscle work.In
front of this increased demand,sarcopenia frequently associated with age
and multimorbidity,can reduce endurance and strength of respiratory muscles.Furthermore,sarcopenia may per se contribute to reduction of physical performance.
Aim of the study: To evaluate the correlation between the respiratory muscle
strength and physical performance in elderly.
Population: 75 patients (30 men and 40 women) aged over 65 years (mean 78
yrs, SD: 6.6) admitted to the acute care geriatric ward of the Hospital University
Campus Bio-Medico.Exclusion criteria:active malignancies,thyroid disease,renal
failure (GFR< 30 ml/min),sepsis,severe cognitive impairment and arterial disease
of lower limbs.After the resolution of the acute disease,we assessed the function
of respiratory muscles by MIP and MEP and pulmonary function by FEV1 and
FVC.Physical function was assessed using the 6MWT and dynamometry of the
lower limbs.Nutritional assessment was based on the Mini Nutritional Assessment
and the BMI.We evaluated the correlation between MIP/MEP and physical function
using the Pearson’s coefficient of correlation.To evaluate the association between
the variables of interest taking into account potential confounders we used multiple
linear regression models.
Results: The mean age of our sample was 77,8±6,6, 31 patients had COPD
(GOLD I: 36%, GOLD II: 48%, GOLD III: 16%).There was a statistically significant correlation between MIP and dynamometry (r2 =0.23 p=0.07) and between
MIP/MEP and 6MWT (MIP: r2 =0. 38, p=0.001; MEP: r2 =0.398, p<0.001). The
correlation between MIP/MEP and 6MWT was maintained after adjustment for
FEV1, FVC, dynamometry and sex.

Background: Neutrophil elastase is known to be an important mediator of acute
lung injury (ALI) in systemic inflammatory response syndrome (SIRS). Sivelestat
is a neutrophil elastase inhibitor, but the clinical efficacy of sivelestat in patients
with ALI associated with SIRS is now controversial.
Methods: A retrospective data analysis of 110 ALI patients with SIRS was conducted to investigate the effects of sivelestat. The clinical efficacy of sivelestat was
evaluated based on the survival rate and ventilator free days (VFD) and changes
between before and 7 days after administration of sivelestat in PaO2 /FI O2 (P/F)
ratio, white blood cell count, levels of C-reactive protein and procalcitonin (PCT).
Results: Sivelestat group included 70 patients, and control group included 40 patients without administration of sivelestat. VFD was significantly higher, and P/F
ratio significantly improved in the sivelestat group compared to the control group.
Univariate analysis showed that administration of sivelestat is not an independent
predictor of survival of ALI patients with SIRS. In non-septic patients, there was
no significant efficacy of administration of sivelestat on the survival rate, VFD
and changes in P/F ratio. In septic patients, the survival rate was significantly
higher in the sivelestat group than in the control group (p=0.008). Administration
of sivelestat significantly increased VFD and P/F ratio, and reduced the levels of
PCT in septic patients.
Conclusion: Our results suggest that sivelestat might have beneficial effect on
the respiratory condition of the ALI patients with SIRS. Furthermore, sivelestat
administration tends to associate with survival in patients with ALI with sepsis.

P398
Plasma homocysteine is associated with low diffusion capacity (DLCO) in
COPD patients
Fernando Gomez 1 , Dolores Guerrero 2 , Luis Bernacer 1 , Joaquin Gomez 3 ,
Iñaki Llopart 3 , Daniel Bachiller 2 . 1 Internal Medicine, Hospital de Manacor,
Manacor, Spain; 2 Clinical Epidemiology Program, CSIC-CIMERA, Buñola,
Spain; 3 Clinical Laboratory, Clinica Juaneda, Palma de Mallorca, Spain
Introduction: Chronic obstructive pulmonary disease (COPD) is associated with
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cardiovascular events, however, its underlying pathophysiological mechanism is
unknown. Elevated total plasma homocysteine (tHCY) levels is considered to be
a cardiovascular risk factor. Several studies show that COPD may be associated
with high tHCY.
Objective: To identify possible clinical variables associated with high tHCY in
COPD patients.
Methods: We performed an observational study of 88 consecutive smokers or
ex-smokers older than fifty years and with more than 10 pack-years smoking
history. We used Mann Whitney test to compare COPD with controls. Step wais
logistic regression analysis was used to determine the association between tHCY
and different clinical, analytical and physiological variables in COPD patients.
Results: Of the subjects evaluated, 62 had COPD (70,5%) and 26 (29,5%) did not,
and served as controls. COPD patients had higher tHCY than controls: median
(±SD) 14.2±6.5 vs 11.7±4.5 μmol/L; p 0.025). In COPD patients, using tHCY
>14 μmol/L as an independent variable, logistic regression analysis including
age, gender, smoking history, creatinine clearance, FEV1 , DLCO and daily alcohol
intake, only lung diffusion capacity for carbon monoxide (DLCO) was inversely
associated [Odds Ratio (95% confidence intervals) 0.947 (0.904 – 0.992); p 0.023].
Conclusions: COPD patients had higher tHCY than controls and they were associated with a lower DLCO. Therefore, we conclude that COPD patients with low
DLCO may have a higher risk of cardiovascular events; however, further studies
are needed to confirm this hypothesis.

computed tomography (CT) of the lungs using Kazerooni modification, before
and after the treatment. The reliability of differences was estimated using the
Wilcocson test.
Results: There were no reliable differences between the groups. The analysis of the
data within the both groups revealed reliable improvement of clinical symptoms,
LVC, distances of the 6-minute walk test, the alveolar component of CT. In group
2 we also observed increased DLCO.
Conclusion: Nebulizer administration of lasolvan in the complex treatment for
subacute course of EAA allows decreasing corticosteroid doses.

P401
Review of health -related quality of life and patient-reported outcome in
patients receiving EPs 7630 treatment for acute bronchitis
Heinrich Matthys 1 , Wolfgang Kamin 2 . 1 Medical Director emeritus, Department
of Pneumology, University Hospital, Freiburg i. Br., Germany; 2 Clinic for
Paediatrics, Evangelic Hospital Hamm, Hamm, Germany
Background: Health-related quality of life (HRQL) and patient-reported outcome
(PRO) are important outcome parameters for the evaluation of both medical
treatment within clinical trials and efficiency in clinical practice. For EPs® 7630
(Umckaloabo® ) treatment, clinically relevant improvements in HRQL/PRO have
been reported recently (Matthys, H. et al. Wien Med Wochenschr 2010;160:564-70;
Matthys, H. et al. Eur Respir J 2011;38(Suppl 55):18s-19s).
Aims: We systematically reviewed randomised controlled trials (RCTs) in order
to assess the impact of EPs 7630 treatment on HRQL and PRO of patients with
acute bronchitis (AB).
Methods: Trials published 2010 or earlier were included for the review if they
were RCTs investigating EPs 7630 vs placebo (PL) in adults or children suffering
from AB and assessing HRQL and PRO by means of the EQ-5D questionnaire
and the Integrative Medicine Patient Satisfaction Scale (IMPSS).
Results: 6 trials with a total of 1164 patients (EPs 7630: 586, PL: 578; 53%
1-18 yrs) were identified. After 7 days of treatment, clear and mostly statistically
significant advantages were seen for EPs 7630 compared to PL in the 5 EQ-5D
dimensions (mobility, usual activities, pain/discomfort and anxiety/depression:
p<0.01; self-care: p=0.02) and in the health status of patients (EQ VAS; p<0.01).
With EPs 7630, twice as many patients were satisfied or very satisfied with
treatment outcome compared to PL (82.1% vs. 40.0%; p<0.01).
Conclusions: There is encouraging evidence from currently available data derived
from placebo-controlled trials that EPs 7630 treatment improves HRQL and PRO
in both children (>1 year) and adults with acute bronchitis.

P399
Inflammatory mediators associated with bone metabolism in patients
awaiting lung transplantation
Evgenia Kochetkova 1 , Ludmila Ugay 1 , Vera Nevzorova 1 , Gilbert Massard 2 ,
Tatiana Sourovenko 1 . 1 Therapy, Vladivostok State Medical University,
Vladivostok, Russian Federation; 2 Service de Chirurgie Thoracique, Hôpital
Universitaires de Strasbourg, Strasbourg, France
Aime: to evaluate the association between systemic inflammation, markers for
bone turnover and bone mineral density (BMD) in 105 candidates for lung
transplantation.
Methods: BMD, bone biomarkers, inflammatory mediators were determined in
105 patients with end-stage of chronic respiratory failure and 85 age and sex
matched controls.
Results: We indentified a osteopenic syndrome in 82/105 patients, 10/85 controls
were osteopenia. Procollagen type 1 amino-terminal propeptide (P1NP), markers
of bone formation, was higher in lung diseases and osteocalcin was similar between patients and controls. Type 1 collagen C-telopeptide (CTx), a marker of
bone resorption, was higher in candidates for lung transplantation and was inversely related to femur neck (FN) BMD and was a direct relationship with P1NP
(r=0,72, p<0,001). TNF-a and its receptors level, interleukin-6, receptor of nuclear
factor kB (RANK) were higher, osteoprotegerin level was low in lung pathology.
Osteoprotegerin positively correlated with parameters of bone formation, BMD
FN, BMD LS and was negative association with RANK, TNF-a and its receptors.
TNF-a and interleukin-4 were positively associated with CTx. Interleukin-2 was
directly associated with P1NP (r=0,38, p<0,05). There was no difference in IL-6
between these patients with and without osteoporosis. Vascular endothelial growth
factor was lower in patients with emphysema and correlated with BMD (r=0,66,
p=0,002) only in with end-stage of emphysema.
Conclusions: Patients with end-stage lung diseases had a greater prevalence of
osteopenic syndrome. Results shows possibly role of systemic inflammatory in the
increasing of bone loss at the terminal stage of lung disease.

P402
Efficacy of corticosteroids in hospital treated community-acquired
pneumonia
Perlat Kapisyzi 1 , Dhimitraq Argjiri 1 , Anila Aliko 1 , Loreta Bica 1 , Jeta Beli 1 ,
Ylli Vakeflliu 1 , Elenka Shehu 1 , Roland Kore 1 , Holta Tafa 1 , Ornela Nuredini 1 ,
Regina Hasa 1 , Mirela Tabaku 2 , Eritien Tashi 1 , Edlira Ndreu 1 , Esmeralda Nushi 1 ,
Arben Tanka 1 , Epaminonda Fype 1 . 1 Lung Diseases, University Hospital “Sh.
Ndroqi”, Tirana, Albania; 2 Immunology, University Hospital Center “Sh.
Ndroqi”, Tirana, Albania
Aim: The aim of the study was to eveluate benefical effect of corticosterides in
short treatment of community acquired pneumonia (CAP).
Patients and Methods: We enrolled a total of 149 hospitalized patients, for a
period of an year (Januay 2011 to Decembre 2011). The diagnose of CAP was
made using standard clinical and radiological criteria. Disease severity was scored
using Pneumonia Severity Index. Age, antibiotic treatment and PSI adjustement
has been done between the groups. Patients received 50 mg prednisolone for 7
days, along with antibiotics.
The outcomes were clinical cure at day seven, defervescence, length of stay, time
to clinical stability,
Results: Mean age of patients enrolled in study was 63±16.7 in prednisolone and
53±18.6 in group without prednisolone Therty (40%) patients in prednisolone
group and 16 (22.2%) in without prednisolone group were in Peumonia Severity
Index class IV-V. Clinical cure at days 7 was 61/75 (82.6%) in the prednisolone
group and 44/72 (61.1%) in other group.[P < 0.008). Patients on prednisolone had
faster defervescence compared with other group, (p<0.0032). Length of stay was
significally lower in patients with prednisolone compared with nonprednisolone
group, 9.4±4.33 and 12.3±6.4 respectively, (p=0.0011). Adverse events were few
and not different between the two groups.
Conclusions: In this study we show that Prednisolone (at 50 mg) once daily for a
short time, (a week), have a beneficial effects in patients hospitalized with mild to
severe CAP, improving outcomes without adverse events.

P400
Administration of lasolvan in the treatment for exogenic allergic alveolitis
(EAA)
Natalya Makaryants, Larisa Lepekha, Eugene Shmelev, Ilya Sivokozov.
Respiratory/Pathology Department, CTRI RAMS, Moscow, Russian Federation
Aim: To evaluate efficacy of continuous treatment for subacute variant of EAA
with inhalation lasolvan.
Materials and methods: We studied 27 patients with subacute course of morphologically confirmed EAA. Group 1 (10 patients) received the standard treatment
with prednisolone (20 mg/day). Group 2 (17 patients) received prednisolone (15
mg/day) plus inhalation lasolvan. We evaluated clinical symptoms (cumulative
index), 6-minute walk test, spirometry, diffusing capacity of the lung (DLCO),
Table 1
Parameter

Cumulative index
6 MWT
LVC
FEV1
DLCO
Chest CT (A)
Chest CT (I)

Prednisolone

Prednisolone + Lasolvan

Before treatment
M±m

After treatment
M±m

Before treatment
M±m

After treatment
M±m

2.46±0.24
456.54±14.55
87.21±5.48
84.20±6.01
65.83±4.95
3.15±0.27
0.38±0.21

1.42±0.15*
504.25±19.10*
92.00±4.43*
89.42±4.31
65.83±5.43
2.00±0.37*
0.33±0.19

2.86±0.23
470.00±13.55
91.45±2.87
84.08±3.51
63.93±3.41
3.05±0.16
0.71±0.16

1.37±0.23*
525.00±15.76*
98.72±2.97*
90.03±3.92
68.76±3.18*
1.68±0.28*
0.53±0.14

P403
Nurse practitioner insertion of Seldinger chest drains. A pilot study
Heather Lloyd, Steve O’Hickey, Joanne Ingram. Worcester Royal Hospital,
Worcestershire Acute Hospitals NHS Trust, Worcestershire, United Kingdom
Background: In 2008 the National Patient Safety Agency encouraged UK hospitals to develop local policies that reduced the risks associated with chest drain
insertion. A key theme that emerged from the 2008 Rapid Response Report was

*p<0.05.
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that the inexperience of junior doctors and inadequate supervision increased the
risk of complications associated with the procedure.
Aims: We proposed that a ward based nurse practitioner, trained in thoracic ultrasound and chest drain insertion could: 1. Safely perform this procedure in the
absence of a competently trained doctor. 2. Optimise training opportunities for
junior doctors to undertake this procedure under appropriate supervision.
Method: Following a tailored education programme including ultrasound interpretation and chest drain insertion we reviewed 10 chest drain insertions performed
by the nurse practitioner. Various aspects relating to chest drain insertion including
consent practice, use of thoracic ultrasound and incidence of any adverse events
were audited. Data was collected over a four month period (June to September
2011).
Results: All 10 chest drain insertions performed by the nurse practitioner were
correctly sited, written consent was obtained in 100% of procedures undertaken,
thoracic ultrasound was used to guide drain placement in 100% of cases and there
were no adverse incidents or complications related to chest drain insertion.
Conclusion: Training of specialist nurses in the procedure of chest drain insertion
for elective patients with uncomplicated pleural effusion is an acceptable model
within the district hospital setting and has the additional benefit of providing
appropriate support and supervision for junior doctors undertaking this procedure.

Aims & Objectives: To study factors predicting PPC in our setting.
Methods: Prospective study of consecutive 404 patients undergoing noncardiothoracic surgery under GA with tracheal intubation from Jan 2009 to Dec
2010. Chi-square was used for univariate analysis and forward stepwise logistic
regression for multivariate analysis.
Results: The mean age was 36±18 years with 54% males. 22% were smokers, and
mean BMI was 23±4.5 kg/m2 with 35% overweight & obese. 4% of subjects had
chronic lung conditons while 23% had non-pulmonary chronic conditions. 70% of
the surgeries were done electively and the mean duration of GA was 78±44 min.
The overall PPC rate was 8%; atelactasis (48%) followed by bronchospasm (25%)
and pneumonia (16%) being the commonest complications. The mean duration of
hospital stay was significantly longer in patients with PPC (11±9 days, p<0.001)
and 29% of them required mechanical ventilation. Logistic regression analysis
identified chronic chest condition, emergency surgery and prolonged duration of
GA as significant predictors of PPC while age, gender, BMI, smoking histnory
and non-pulmonary premorbids were not of any significance.
Conclusion: PPC after non-cardiaothoracic surgery are common and lead to
increased morbidity and prolonged hospital stay in our setting. We identified preexisting chest disease, prolonged anaesthesia and emergency surgery as significant
predictors of PPC.

P404
Outcomes of bronchial artery embolisation in the management of clinically
significant hemoptysis
Young Min Lee. Pulmonary Dept. of Medicine, Busan Paik Hosipital, Inje
University, Busan, Republic of Korea

P406
Changing serum cytokines levels in patients with idiopathic pulmonary
arterial hypertension treated with bosentan
Tamila Martynyuk, Kirill Zykov, Olga Arkhipova, Ekaterina Kobal,
Irina Chazova. Department of Systemic Hypertension, Russian Cardiology
Research-and-Production Complex, Moscow, Russian Federation

Objectives: Bronchial artery embolisation (BAE) has been established as an effective technique in the emergency treatment of massive hemoptysis. Aim of the
study has been to evaluate immediate and long-term outcomes of BAE and to
identify factors influencing outcomes.
Methods: A retrospective analysis was carried out of the medical records and
angiograms of 120 patients who underwent BAE between January 2005 and
December 2009. 79 patients were men and the mean age was 54.5 years.
Results: The patients were divided 3 groups including recurrent hemoptysis (<100ml/day: n=29), (100-400ml/day: n=67), massive hemoptysis group
(>400ml/day: n=24). The common underlying diseases of hemoptysis were
pulmonary tuberculosis and related disorders (51%), bronchiectasis (21%) and
aspergilloma (13%). Immediate success rate to control bleeding within 24 hours
was 89% (106 cases), long-term success in 62.5% (75cases) and recurrence rate
was 26% (31cases). Five patients died from massive hemoptysis. Among initial
radiographic findings, pleural lesions (P<0.05) and aspergilloma (P<0.05) were
significantly associated with hemoptysis recurrence. A good clinical outcome was
achieved in those with active tuberculosis (16%). Among initial angiographic
findings, systemic-pulmonary shunt was statistically significant with rebleeding
(P<0.05). The complications were mild including fever, chest pain, nausea, vomiting, back pain (21%).
Conclusions: Bronchial artery embolisation (BAE) is an effective and safe procedure achieving immediate control of clinically significant hemoptysis. But high
recurrence rates are associated with aspergilloma and pleural lesions, systemicpulmonary shunt in angiography.

Aim: To investigate the influence of Bosentan on serum cytokines levels in pts
with idiopathic pulmonary arterial hypertension (IPAH).
Methods: In the single-center comparative study we included 35 pts aged
35,2±9,6ys with IPAH confirmed by RHC (WHO Functional Class (FC) II-IV)
without systemic inflammation signs. On top of stable therapy for at least 3 months
Bosentan therapy was started 62,5 mg twice daily for 4 wks. At wk4 the patients
were randomized 1:1 by the envelope method to have bosentan 125 or 250 mg/day.
At baseline, at wk3 and wk12 visits the pts underwent the clinical and lab assessment (FC, 6-minute walking test (6-MWT), Echo, RHC,routine lab+ measurement
of high sensitivity C-reactive protein (hsCRP) and serum pro-inflammatory serum
cytokines (interleukin (IL) 1β, 8, TNFa).
Results: At baseline 2 groups did not differ in age, disease duration, functional,
and hemodynamic parameters, hsCRP levels were normal in both groups.
Conclusion: The influence of Bosentan 125 and 250 mg/day on some cytokines
levels to wk12 showed its anti-inflammatory effect in IPAH pts.

P407
Bosentan influence on cellular immunity parameters in patients with
idiopathic arterial pulmonary hypertension
Tamila Martynyuk, Kirill Zykov, Olga Antonova, Olga Arkhipova,
Ekaterina Kobal, Valery Masenko, Sergey Nakonechnikov, Irina Chazova.
Department of Systemic Hypertension, Russian Cardiology
Research-and-Production Complex, Moscow, Russian Federation
Aim: To assess the influence of endothelin receptor antagonist Bosentan on cellular Immunity parameters in pts with idiopathic pulmonary arterial hypertension
(IPAH).
Methods: In the single-center comparative study we included 35 pts aged
35,2±9,6ys with IPAH confirmed by RHC (WHO Functional Class (FC) IIIV) without systemic inflammation signs. On top of stable therapy for at least 3
months Bosentan therapy was started 62,5 mg twice daily for 4 wks. At wk4 the
patients were randomized 1:1 by the envelope method to have bosentan 125 or
250 mg/day. At baseline, at wk3 and wk12 visits the pts underwent the clinical
and lab assessment (FC, 6-minute walking test (6-MWT), Echo, RHC,routine
lab+CD-markers assessed by (fluorometry (Beckman Coulter FC 500).

P405
A prospective study of factors predicting postoperative pulmonary
complications (PPC) in patients undergoing non-cardiothoracic surgery
under general anaesthesis (GA)
Kaleem Ullah Toori 1 , Jahangir Sarwar Khan 2 , Syed Waqar Hussain 1 . 1 Dept of
Medicine, KRL General Hospital, Islamabad, Pakistan; 2 Dept of Surgery, Holy
Family Hospital, Rawalpindi, Pakistan
Introduction: PPC after non-cardiothoracic surgery are common and can adversely effect morbidity, mortality and length of hospital stay. Knowledge as
reagrds factors predicting PPC in our local setting is imperfect.
Abstract P406 – Table 1
Parameter

IL-1β (pg/ml)
IL-8 (pg/ml)
TNFα (pg/ml)
†

Group 1 (bosentan 125 mg)

Group 2 (bosentan 25 0mg)

Normal control

Baseline

wk3

wk12

Baseline

wk3

wk12

1.8 (1.5-2.8)
10.6 (5.1-16.2)
19.4±6.5

0.6 (0.3-0.9)*
16.2 (6.8-18.7)
19.6±3.9

0.8 (0.7-1.1)
8.1 (7.6-11.0)*
20.1±2.9

1.5 (0.5-1.9)
24.3 (11.0-28.8)#
22.3±4.2

0.5 (0.1-1.2)*
20.2 (13.7-17.5)
21.7±5.4

0.7 (0.4-1.1)
15.8 (8.2-25.4)# *
23.7±3.4

1.5 (1.1-2.2)
8.2 (6.7-12.0)†
9.34±3.51†

p<0,05 IPAH pts vs control, *p<0,05 vs baseline, # p<0,05 group 1 vs group 2.

Abstract P407 – Table 1
Parameter

CD 19+
CD3+HLA-DR+
CD3-HLA-DR+
CD3+CD95+

Group 1 (bosentan 125 mg)

Group 2 (bosentan 250 mg)

Baseline

Wk3

Wk12

Baseline

Wk3

Wk12

10.3±2.8
5.5 (2.2-7.5)
11.2±2.4
37.2±12.7#

9.5±3.1# *
4.0 (2.5-9.0)
10.8±2.5
29.9±18.9#

10.9±3.1#
2.4 (1.8-4.3)#
11.9±2.7# *
33.5±16.5

7.8±4.4
7.3 (5.2-9.6)
9.0±4.2
47.5±9.3

6.4±1.6*
6.2 (5.6-9.2)
8.6±4.8
46.4±13.6

7.7±2.5*
5.9 (4.6-8.8)*
8.6±1.9*
32.9±18.6

*p<0,05 vs baseline, # p<0,05 group 1 vs group 2.
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Results: All cellular immunity parameters of IPAH pts remained within normal
limits.
Conclusion: 12wk therapy with Bosentan changed CD-markers levels. The daily
dose of 125mg resulted in the increase of B-lymphocytes levels and slight decrease
of activated T lymphocytes, In patients treated with Bosentan 250 mg we found
decreased numbers of activated B - and T-lymphocytes.

Documentation sticker was prepared. Subsequently a re-audit was performed,
which showed a reduction of complications from 72% to 12.5%.

P410
Risk factors in elderly patients with acute respiratory failure
Balam Er Dedekarginoglu, Elif Kupeli, Gaye Ulubay. Chest Diseases, Baskent
University Hospital, Ankara, Turkey

P408
High-dose inhalation corticosteroids in conjunction with plasmapheresis in
the treatment of patients with acute variant of exogenic allergic alveolitis
(EAA)
Natalya Makaryants, Larisa Lepekha, Eugene Shmelev. Respiratory/Pathology
Department, CTRI RAMS, Moscow, Russian Federation

Introduction: Acute respiratory failure is a condition that may cause morbidity in
not only patients with systemic disorders but also healthy people.
Aim: To determine risk factors in elderly patients with acute respiratory failure
(ARF).
Method: Cases over 65 years old with (ARF) that applied to the Department of
Chest Diseases of our hospital between years 2011 and 2012 were included in the
study prospectively.
Findings: 47 cases (M:F=25:22, median age:74,7+10 years) were included in
the study. Computed thorax tomography was conducted in 38 cases. Multiple
pulmonary pathology was established in 18 cases (41,9%) while 4 cases (9,3%)
only had lung bullouses, 3 cases (7%) only had honeycomb appearance, and 1
case (2,3%) only had pneumonia. It was established that 25 cases (53,2%) had
type 1 respiratory failure (RF), 22 cases (46,8%) had type 2 RF. Intensive Care
(IC) monitoring was necessary for 18 cases. Average term of stay in IC was
10.7+8 days. Need of intubation developed in 13 patients (27,7%). Oseltamivir
was administered in 23 cases with suspicion of influenza. Only 3 out of 23 cases
administered Oseltamivir were intubated and 9 out of other 24 cases were intubated
(p<0.05). Intubation period was average 6.5 days in cases intubated and treated
with Oseltamivir and 7.8 days in untreated ones (p>0.05).
Result: Influenza related respiratory failure should be borne in mind in patients that
apply with acute respiratory failure and that do not have a pre-existing pulmonary
disease. In these patients supplementation of antiviral agents in the treatment
particularly in the high risk group in terms of influenza complications may reduce
the need of IC, duration of stay in IC and duration of intubation.

Aim: To evaluate efficacy of high-dose inhalation corticosteroids in conjunction
with plasmapheresis in the treatment for acute variant of EAA.
Materials and methods: We studied 16 patients with acute course of morphologically verified EAA. The main group (8 patients) received high-dose fluticasone
(2500 μg) and plasmapheresis. The control group (8 patients) received the standard
dose of prednisolone (0.25 mg/kg). The both groups received the treatment during
one month. We performed cytology and morphology studies of lung biopsies from
all the patients. We evaluated clinical symptoms (cumulative index), 6-minute walk
test, spirometry, diffusing capacity of the lung, computed tomography (CT) of the
lungs by Kazerooni, before and after the treatment.
Results:
Parameter

Cumulative index (scores)
6-minute walk test (m)
FEV 1 (% of the due values)
DLCO (% of the due values)
LVC (% of the due values)
CT alveolar component (scores)
CT interstitial component (scores)

Main group (n=8)

Comparison group (n=8)

Before
treatment

After
treatment

Before
treatment

After
treatment

2.4±0.3
446.3±20.6
98.5±8.4
102.3±7.6
80.9±2.6
3.1±0.4
0.3±0.2

1.0±0.3*
510.0±24.5*
109.9±8.4*
108.1±7.5
83.7±2.5*
1.8±0.4*
0.3±0.2

2.6±0.3
433.7±19.3
96.9±6.8
96.5±6.8
76.2±3.5
2.9±0.3
0.4±0.2

0.6±0.2*
514.2±9.2*
106.5±7.2
108.9±9.4
80.0±3.2
1.5±0.3*
0.3±0.2

P411
The use of pulmonary embolism severity index (PESI) score in identifying
patients suitable for ambulatory treatment or early hospital discharge
following diagnosis of pulmonary embolism
Veronica Smith, Rossana Salinas-Abedalaziz, Muriel Shannon, Brendan Madden.
Cardiothoracic Medicine, St. George’s Hospital, London, United Kingdom

*p<0.05.

To analyze the data we used the non-parametric methods of the Statistica programme, and the Wilcocson criterion.
Conclusion: High-dose inhalation corticosteroids in conjunction with plasmapheresis may be used to treat patients with acute variant of EAA as alternative to
the standard corticosteroid therapy.

Introduction: International treatment guidelines for pulmonary embolism (PE)
recommend that patients with low-risk of mortality should be considered for early
discharge or ambulatory care. The Pulmonary Embolism Severity Index (PESI) has
been validated to assess probability of 30 and 90 day mortality post PE. The aim
of this study was to determine whether avoiding hospital admission, or facilitating
early discharge, in low-risk patients could be achieved safely using the PESI score.
Methods: Since May 2010, St George’s Hospital has implemented a PE Assessment pathway. The PESI score was used to risk stratify patients in order
to determine suitability for early discharge or ambulatory care. A dedicated PE
specialist nurse collected patient data and selected appropriate patients. Low-risk
patients with PESI score I-II were given education, and taught self-administration
of low molecular weight heparin.
Results: Over a twenty-one month period, 119 of 346 patients with confirmed PE
on computed tomography pulmonary angiogram (CTPA) were discharged within
24-48 hours of diagnosis. A further 25 patients were able to avoid hospital admission altogether. No readmissions or mortalities were noted in these groups, within
up to 90 days of diagnosis.
Conclusions: The PESI score can be utilised effectively by a specialist nurse to
treat patients with low-risk PE (PESI score class I-II) in the community.

P409
Pleural drain management – A clinical practice improvement project
Boloor Rao, Vinod Aiyappan, Jeff Bowden, Anand Rose,
Adriana Thanh-Thao.Le. Respiratory, Flinders Medical Centre, Adelaide, SA,
Australia
Introduction: An audit performed in Year 2010 at Flinders Medical Centre
showed significant number of complications with intercostal chest drain insertion
and management, with only 28% of patients being complication free.
Aims and objectives: Our mission was to reduce the incidence of complications
associated with management of pleural drains, in respiratory unit at Flinders
Medical Centre, by 80% within 6 months.
Methods: We used validated tools, introduced by Deming, Shewart, Juran et al,
customized to the health environment to tackle this problem. We assembled a
team and undertook diagnostics. This included brainstorm sessions, cause and
effect diagram and prioritized problems using a pareto graph. We then designed
interventions and evaluated the outcome.
Results:

P412
The rise in carboxyhemoglobin and methemoglobin concentration from
repeated five second breath-hold maneuvers
Gerald Zavorsky, Allison Straub, Kaleen Lavin, Kathleen Uhranowsky. Human
Physiology Laboratory, Marywood University, Scranton, PA, United States

Audit: Pre and Post project
Complications
Drain falling out
Tubing disconnected
Tube kinked
Issues with suction/UWSD
Ongoing air leak
Subcutaneous emphysema
Severe Pain
Secondary infection
Inadequate anchoring suture

Audit 1

Audit 2

2/14 (14%)
1/14 (7%)
2/14 (14%0
1/14 (7%0
2/14 (14%)
2/14 (14%)
4/14 (28%)
1/14 (7%)
1/14 (7%)

0
0
2/16 (12.5%)
0
0
0
0
0
0

The measurement of pulmonary diffusing capacity for carbon monoxide (DLCO)
raises the carboxyhemoglobin concentration in the blood, [COHb]. The standard
10 s breath-hold technique increases [COHb] by about 0.7% per test, which
results in a 1% decrease in DLCO for every 1% rise in [COHb] (Respir Physiol,
1990, 81: 303-12). However, few data exist on the rate of increase in [COHb]
or methemoglobin [METHb] from the modified Roughton and Forster one-step
technique in which 0.28% CO and 40 to 50 ppm NO is inhaled simultaneously for
5 s. The combination of CO and NO inhaled together allows for determination of
pulmonary capillary blood volume in a single breath-hold maneuver. Nine healthy
subjects [24 (SD 4) yrs, hemoglobin concentration 13.2 (1.7) g/dL] performed
repeated DLCO testing on two separate days. The days were randomized to
provide either the standard 10 s breath-hold maneuver (0.30% CO), or the 5 s
modified Roughton and Forster technique (0.28% CO, 55 ppm NO). Twenty-two
5 s breath-hold maneuvers, each separated by 4 min rest raised [COHb] to 11.1
(1.4)% and minimally raised the [METHb] to 0.8 (0.2)%. After the 22nd test,
DLCO was reduced by 3.6 (2.9) mL/min/mmHg. This equates to a 0.44 (SEE

We found that the three main issues impacting on pleural drain management was
a lack of protocol, lack of patient information and Nursing education. This was
followed by targeted intervention. Already available protocol was reviwed and customized to our local setting. A formal patient information sheet was adapted from
British Thoracic Society and American Thoracic Society guidelines. A nursing
education session was undertaken and a continuous refresher course was set-up.
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0.08)% increase in [COHb] per 5 s breath-hold maneuver and a concomitant 0.35
(SEE 0.31)% decrease in DLCO. Pulmonary diffusing capacity for nitric oxide
(DLNO) was not altered after 22 tests. On another day, the 10 s single breath-hold
maneuver increased [COHb] by 0.64 (SEE 0.13)% per test, and reduced DLCO by
0.40 (SEE 0.26)% per test. In conclusion, the 5 s modified one-step technique does
not appreciably raise [METHb], and DLCO is only significantly reduced after 10
tests.

significant. Three BPD subjects had entirely normal spirometry but abnormal LCI
values (value > healthy control mean +2SD).
Conclusions: Our preliminary findings suggest persisting lung function impairment in adult survivors of BPD. LCI may be a useful tool in detecting early small
airways disease in adult survivors of preterm birth.

P413
Impact of an hand held ultrasound machine (HHUSM) in pulmonologist’s
clinical hospital practice: Experience of nine months
Michele Gallo. U.O.C. Pneumologia I°, A.O.Ospedali Riuniti Villa Sofia
Cervello, Palermo, PA, Italy
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P415
Diagnostic performance of the interferon gamma release assay in elderly
patients and clinical factors to support the diagnosis of active tuberculosis
Hiroyuki Kamiya, Soichiro Ikushima, Keisuke Kondo, Kota Satake,
Minoru Inomata, Atsuko Moriya, Tsunehiro Ando. Respiratory Medicine,
Japanese Red Cross Medical Center, Tokyo, Japan

Introduction: HHUSM utilization is spreading outside radiology department at
the point of care to guide some procedures and to assist clinical evaluation.
Objectives: The aim of this study was to evaluate the impact of HHUSM utilization
in the pulmonologist’s hospital practice.
Methods: An ultrasound report was written by the P after each examination
Thoracic ultrasound evaluation (TUSE); a database was created after nine months.
This database was analized to deduce the impact of HHUSM in pulmonologist’s
practice.
Results: Data are summarized in Table 1: 146 TUSE were analized; 108 were
used in the clinical setting of lung opacities in the chest X ray and ultrasound
assisted thoracentesis. According to the pulmonologist’s Knowledge, 38 TUSE
were applied in critical care setting.

Background and objective: The understanding of the diagnostic performance of
the interferon gamma release assay in elderly patients is crucial in a country like
Japan, where the higher rate of a prior history of tuberculosis can affect the test
result.
Methods: From a total of four hundred twenty five patients screened, who were
suspected of having active tuberculosis and received the QuantiFERON-TB Gold
In-Tube test (QFT-GIT), 65 patients in younger age group with the age less than
70 years, and 52 patients in elderly age group were eligible for the analysis. The
diagnostic performance of the test was compared between two age groups, and
the possible clinical factors to discriminate active tuberculosis cases from elderly
patients with positive results of the test were also evaluated.
Results: Although the number of patients diagnosed to have active tuberculosis
was similar among both age groups, the number of false positive results was
significantly higher in elderly patients (4.6% compared to 23.1%). The specificity,
positive predictive value and positive likelihood ratio were significantly lower in
elderly patients, at 72.7% compared to 93.8%, 36.8% to 83.8%, and 3.21 to 14.12,
respectively although other values were almost similar. Radiological findings, such
as small nodules and infiltrates, were noted in more cases with active tuberculosis
in elderly patients with positive results of the test than with other diseases.
Conclusions: The QFT-GIT test may be less accurate in elderly patients in the
diagnosis of active tuberculosis, and radiological findings can be helpful in the
clinical evaluation of positive results of the test.

P416
New skin test with recombinant protein CFP10-ESAT6 in patients (children
and adults) with tuberculosis, non-tuberculosis disease and latent TB
infection
L. Slogotskaya 1 , V. Litvinov 1 , Ya. Kochetkov 1 , E. Ovsyankina 1 , D. Kudlay 2 ,
P. Seltsovsky 1 , N. Nikolenko 2 , D. Ivanova 1 . 1 Clinical Research, Scientific and
Clinical Antituberculosis Center of Moscow Government Health Department,
Moscow, Russian Federation; 2 Research, OJSC “Pharmstandard”, Moscow,
Russian Federation

Conclusion: HHUSM utilization is really important in several clinical situation.
Limitations of tecnique were the operator’s knowledge and the standardisation
of the skillfulness outside radiology department.Waiting for gold standard examination HHUSM utilization could help in clinical procedures and decisions when
applied al point of care.

P414
Premature adult lung study (PALS): Spirometry and lung clearance index
are impaired in adult survivors of bronchopulmonary dysplasia
Steven Caskey 1 , Aisling Gough 2 , Stephen Rowan 1 , Katherine O’Neill 1 ,
Judy Bradley 3 , Michael Tunney 4 , Chris Patterson 5 , Stuart Elborn 1 ,
Mike Shields 1 , Henry Halliday 6 , Lorcan McGarvey 1 . 1 Centre for Infection and
Immunity, Queen’s University Belfast, United Kingdom; 2 Nursing and Midwifery
Research Unit, Queen’s University Belfast, United Kingdom; 3 Health and Rehab
Sciences Research Institute, University of Ulster, Belfast, United Kingdom;
4
Cystic Fibrosis and Airways Research Group, Queen’s University Belfast,
United Kingdom; 5 Centre for Public Health, Queen’s University Belfast, United
Kingdom; 6 Regional Neonatal Unit, Royal Maternity Hospital, Belfast, United
Kingdom

DIASKINTEST (DST) – new preparation for skin testing contains recombinant
proteins CFP10-ESAT6 being absent in all M. bovis BCG substrains and most
environmental mycobacteria.
Aim: To determine sensitivity & specificity of DIASKINTEST in children &
adults with pulmonary, extrapulmonary TB, non-tuberculosis disease, latent TB
infection (LTBI) and BCG vaccinated.
Method: 2609 patients received Mantoux test with 2 TU PPD-L and DST 0.2
mkg/0.1 ml.
Results: 97,3% (178/183) children & adolescents and 84,2% (208/247) adults with
pulmonary TB & 89,7% (26/29) with extrapulmonary TB were DST- positive.
Among 88 adults with TB/HIV 41 had <200 CD4 + T-lymphocytes (DST-positive
were 22,0%) & 47 had >200 count (DST-positive were 55,3%). 94,6% (105/111)
with pulmonary and 98,5% (67/68) with extrapulmonary non-tuberculosis disease
were DST-negative. All 19 patients with non-active extrapulmonary TB had negative DST reactions.Among 1636 children & adolescents with LTBI the highest
percentage of positive DST reactions - 94,9% (37/39) were observed in patients
with converted tuberculin reactions and household sputum positive TB contacts,
the lowest - 2,2% (16/718) - with close social sputum negative TB contact. In
adolescent students with close social sputum positive contact 77,9% were Mantoux
- positive & only 5,6% (8/143) were DST- positive - among them 5 TB cases & 3
individuals with LTBI were detected.
DST was not positive in all 228 BCG-vaccinated. Among all children & adolescents
93,8% were Mantoux- positive.
Conclusion: DST demonstrated high sensitivity for both active TB and LTBI &
high specificity in BCG vaccinated & non-tuberculosis disease.

Introduction: We have previously reported increased respiratory symptoms in
adult survivors of bronchopulmonary dysplasia (BPD) compared with very low
birth weight (VLBW) (<1500g) and term controls. Here we report preliminary
findings from spirometric and Lung Clearance Index (LCI) measurements.
Objective: To investigate whether adult survivors of BPD have greater impairment
of lung function and LCI than age and gender matched VLBW and term controls.
Methods: Spirometry measurements (MicroLab ML3500 Mk8™) were obtained
in 16 BPD [8male; mean (SD) age 24.9 (3.9) y], 9 VLBW [Mean (SD) age
25.8 (3.73) y] and 55 term controls [30 male; mean (SD) age 26.0 (4.0) y]. LCI
measurements (Innocor™ device) obtained in BPD and VLBW participants were
compared to 17 healthy controls [6M, mean (SD) age 30.5 (7.5) y].
Results: For all spirometry end points (FEV1 , FVC, FEV1 /FVC and FEF25-75 ),
BPD adults had significantly lower values than term controls (p<0.001). Mean
FEV1 and FEV1 /FVC measurements were lower in BPD adults than VLBW
(p<0.05)). Mean LCI measurements were higher (more impaired) in BPD [mean
(SD) 6.99 (0.78)] versus healthy controls [mean (SD) 6.36 (0.362)] (p=0.006). LCI
measurements were also higher in BPD than VLBW but this was not statistically
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P417
Prevalence of long-lasting IGRA positivity in Portuguese healthcare workers
José Torres Costa 1 , Chandrasekharan Kesavachandran 2 , Albert Nienhaus 2 .
1
Devision of Allergy Hospital S. João - EPE, Oporto Medical School,
Oporto, Portugal; 2 Institute for Healthcare Research in Dermatology and
Nursing (IVDP), University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

We analyzed positive Quantiferon assays (Cellestis, Carnegie, Australia) performed
between July 2009 and April 2011 in the Mercy University Hospital, Cork. The
group consisted of 94 patients with latent tuberculosis and 35 patients with active
tuberculosis.
There was no difference in the intensity of response between patients with latent and
active tuberculosis (p=0.1589). In patients with latent tuberculosis, there were no
correlations between age (p=0.353), sex (p=0.476), smoking status (p=0.323), contact history (p=0.612), Mantoux response (p=0.055), Irish nationality (p=0.768),
previous BCG vaccination (p=0.504), WCC (p=0.187), peripheral lymphocyte
count (p=0.786), neutrophil count (p=0.157) and the intensity of QTF response.
Similarly in active TB group there is no correlation found between mentioned
variables and QTF response.
The intensity of QTF response does not help to differentiate active from latent
tuberculosis. In adults with tuberculosis, the intensity of QTF response is not
influenced by age, sex, smoking, remoteness of contact history, Mantoux response,
nationality, CXR abnormalities, BCG vaccination and peripheral lymphocyte count.

Introduction: Tuberculosis screening in healthcare workers (HCW) is facilitated
by the introduction of IGRA. However, uncertainties regarding the interpretation
of IGRAs in the serial testing of HCWs remain.
Method: At the University of Oporto Medical Centre in Portugal, IGRAs were
introduced in HCW screening in 2007. Screening is repeated after unprotected
contact with TB patients or annually depending on the risk assessment. The
QuantiFERON-TB Gold In-Tube (QFT) is used and the results of the screening
are assessed in a standardised database.
Results: Between 2007 and 2011, a total of 539 HCWs were tested with IGRA
at least three times. 235 HCWs were tested four times. In all three tests, 15.6%
were positive, in all four consecutive IGRAs, 10.2% were positive. 49.9% were
negative in all three tests and 44.3% were negative in all four consecutive IGRAs.
If the concentration of the first IGRA was below 0.2 IU/mL, 72.8% remained
negative in the following two IGRAs compared to 26.3% if the first IGRA showed
a concentration of between 0.2 and < 0.35 IU/mL. If the first IGRA concentration
was 0.7 IU/mL or higher, the following two IGRAs stayed positive in 72.3% of
the HCWs compared to 25% of those with a concentration of between 0.35 and <
0.7 IU/mL. Mean time between first and third IGRA was 22 months.
Conclusion: The prevalence of persistently positive IGRA is lower than expected.
The persistency of positive or negative IGRA results does depend on the concentration observed in the first IGRA. This further underlines the need for a grey zone
(e.g. 0.2 – < 0.7 IU/mL) for IGRA interpretation in the serial testing of HCWs.

P420
Tuberculin skin test and IGRA test in the diagnosis and follow-up of
bacteriologically confirmed pulmonary tuberculosis in HIV negative adults
Jiri Homolka, Ivana Hricikova, Emilia Kopecka, Martina Vasakova.
Pneumological Department, 1st Medical Faculty and Thomayer Hosp., Prague,
Czech Republic
Introduction: Tuberculosis (TB) remains a disease of serious concern worldwide.
One third of world population is infected with Mycobacterium tuberculosis complex and eight to ten million persons develop the disease every year. The very
important step to control TB is detecting TB infection by a sensitive test.
Objectives: We prospectively evaluated the sensitivity of tuberculin skin test (TST)
and IGRA test (Quantiferon-TB Gold) in HIV negative patients with bacteriologically confirmed pulmonary TB. In a subgroup of 40 TB patients we analyzed the
results of IGRA test repeatedly (3 months, 6 months, 9 months and 15 months)
after completion of AT therapy.
Results: Starting January 1, 2008 to December 31, 2011 199 adult patients (mean
age 46 yrs ± 18,3 yrs) were included in the study. All patients had positive cultivations for Mycobacterium tuberculosis. TST was positive in 125 patients, negative
in 65 patients and not done in 9 patients. The sensitivity of TST was 65,8%.
IGRA test was positive in 119 patients, negative in 20 patients, indeterminate in
13 patients and not done in 47 patients. The sensitivity of IGRA test was 78,3%.
In a subgroup of patients 75% were IGRA positive after 3 months, 65% after 6
months and 40% after 15 months after successful TB treatment.
Conclusion: IGRA test showed better sensitivity compared to TST in HIV negative
adults with pulmonary TB. The positivity of IGRA test can be observed for a
long interval after the completion of AT regimen showing long lasting presence of
sensitized T-cells in individuals successfully treated for pulmonary TB.
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P421
The responses of multiple cytokines following incubation of whole blood from
TB patients, latently infected individuals, and controls with the TB antigens
ESAT-6, CFP-10, and TB7.7
Sae Byol Kim 1 , Song Yee Kim 1 , Moo Suk Park 1 , Yong Sam Kim 1 , Se
Kyu Kim 1 , Joon Chang 1 , Hye Jon Lee 2 , Sang-Nae Cho 2 , Young Ae Kang 1 .
1
Division of Pulmonology, Department of Internal Medicine, Yonsei University
College of Medicine, Seoul, Republic of Korea; 2 Department of Microbiology,
Yonsei University College of Medicine, Seoul, Republic of Korea
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Purpose: The development of clinically relevant biomarkers is important for
diagnosing latent tuberculosis infection (LTBI) and active tuberculosis (TB) and
predicting their prognoses. This study examined whether the responses of multiple
cytokines can be used as a biomarker to distinguish the TB infection status and
mycobacterial load.
Methods: We analyzed the responses of multiple cytokines (IFN-γ, IL-2, IL-10,
IL-13, IL-17, and TNF-α) in the supernatant from the QuantiFERON- TB Gold
In-Tube assay following stimulation of whole-blood from TB group (n = 32), LTBI
group (n = 19), and healthy controls (n = 30) with TB antigens (ESAT-6, CFP-10,
and TB7.7).
Results: The median responses of IFN-γ, IL-2, IL-10, and IL-13 were higher in the
LTBI and active TB groups than in the non-TB control group (IFN-γ, p < 0.001;
IL-2, p < 0.001; IL-10, p = 0.012; IL-13, p < 0.001). The median IL-2/IFN-γ
ratio of the LTBI group was higher than that of the active TB group (p = 0.014)
and differed significantly among LTBI, smear-negative TB, and smear-positive TB
patients (p = 0.027). This difference was especially evident between the LTBI and
smear-positive TB patients (p = 0.047).
Conclusions: IFN-γ, IL-2, IL-10, and IL-13 can serve as biomarkers for distinguishing TB infection. In addition, the IL-2/IFN-γ ratio appears to be a biomarker
for diagnosing LTBI and may be useful as a prognostic factor and for evaluating
treatment responses.

P419
Impact of Quantiferon TB Gold intensity response in active over latent
tuberculosis
Faheem Khan, Orla Cotter, Jim Clair, David Curran, T. O’Connor. Respiratory
Department, Mercy University Hospital, Cork, Ireland Respiratory Department,
Mercy University Hospital, Cork, Ireland Microbiology Department, Mercy
University Hospital, Cork, Ireland Respiratory Department, Mercy University
Hospital, Cork, Ireland Respiratory Department, Mercy University Hospital,
Cork, Ireland
We sought to determine whether the intensity of response in patients with a
positive Quantiferon-TB Gold assay (QTF) was predictive of active over latent
tuberculosis, and whether other factors determined the intensity of response.
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was ≥ 0.35 IU/mL Moreover, we calculated the cut-off for QTF assuming the
diagnosis of TI when TST was ≥ 5 mm.
Methods: We studied prospectively 414 close contacts from 82 TB patients. We
performed “QuantiFERON TB GOLD in Tube “ (according to the manufacturer’s
instructions, Cellestis, Australia) and the same day after venous blood puncture
for QTF, TST (Mantoux technique with 2 UI of PPD RT23 with lecture 72
hours later). We studied sensibility, specificity and analysis “Receiver Operador
Characteristics” (ROC). The positive and negative predictive values (PPV, NPV)
were calculated based in our proportion of TI of 52,9%.
Results: Assuming as “gold standard” of TI a value of QTF 0.35, the best cut-off
of TST was 5mm.

P422
Diagnostic value of gamma interferon assay in tuberculosis pericardial
effusions: Study on a cohort of Iranian patients
Soroush Seifirad 1 , Setareh Davoudi 2 , Reihaneh Mohsenipour 2 ,
Farzad Masoudkabir 1 , Abbas Salehi Omran 3 . 1 Endocrinology and Metabolic
Research Institute, Tehran University of Medical Sciences, Tehran, Islamic
Republic of Iran; 2 Department of Infectious Diseases, Tehran University of
Medical Sciences, Tehran, Islamic Republic of Iran; 3 Department of Cardiac
Surgery, Tehran University of Medical Sciences, Tehran, Islamic Republic of Iran
Background: The efficacy of Interferon-gamma (INF-gamma) and adenosine
deaminase (ADA) for diagnosing tuberculosis pericarditis in a cohort of Iranian
patients presenting with pericarditis were evaluated.
Methods: Thirty eight patients with presentation of pericarditis underwent diagnostic and therapeutic pericardiostomy with drainage and biopsy. Adenosine
deaminase and Interferon-gamma levels were determined in pericardial fluid samples of all patients. Pericardial tissue samples were submitted for histopathologic
and microbiologic studies. Polymerase chain reaction (PCR) was performed on all
pericardial fluid samples to detect Mycobacterium tuberculosis.
Results: Among 38 patients with pericarditis, 7 cases were diagnosed as
tuberculosis pericarditis (18.4%). Mean concentration of Interferon-gamma in
tuberculosis group was significantly higher compared to non-tuberculosis group
(69257.14±43427.8 vs. 329.03±433.7, P<0.000). ROC showed a value of 14400
pg/L as cutoff point for INF-γ with a sensitivity of 100% and specificity of 100%
for diagnosing tuberculosis pericardial effusion. adenosine deaminase was not
found to be significantly higher in tuberculosis group in comparison with nontuberculosis causes of pericardial effusion (35.7±23.8 vs. 36.03±72.27, P=0.28).
Conclusions: According to the results of this study Interferon-gamma showed
to be a valuable diagnostic test for detection of tuberculosis pericarditis, while
adenosine deaminase measurement did not prove to have the characteristics of an
accurate diagnostic test for tuberculosis pericarditis.

P423
Concordance between tuberculin skin testing and interferon-gamma release
assays in diagnosis of latent tuberculosis infection among HIV-infected
individuals
Adriana Socaci 1 , Gheorghe Nini 2 , Voicu Tudorache 1 , Teodora Moisil 3 ,
Erdin Borgazi 4 . 1 Department of Pneumology, Clinical Hospital “Dr.V Babes”,
Timisoara, Reunion; 2 Department of Pneumology, West University “Dr.V Babes”,
Arad, Romania; 3 Department of Infectious Diseases, Clinical Hospital “Dr.V
Babes”, Timisoara, Romania; 4 Department of Pneumology, Clinical Hospital
Pneumophtysiology, Constanta, Romania

Assuming as “gold standard” of TI a value of 5mm, the best cut-off of QTF was
0.26.

Introduction: Detection and treatment of latent TB infection (LTBI) in HIV
infected individuals is strongly recommended to decrease morbidity and mortality
in countries with high levels of HIV. Interferon gamma release assays (IGRA) are
now available alternatives to tuberculin skin test (TST) to detect LTBI.
Aims: This study compared QuantiFERON-TB Gold In-Tube (QFT-IT) with the
TST for the detection of latent tuberculosis infection among HIV-infected individuals in an area with a high prevalence of tuberculosis (120%000), where BCG
vaccination is mandatory.
Methods: A prospective study of HIV-infected individuals with received the TST
and an IGRA, the QFT-IT.
Results: Of 147 participants, 106 (72.1%) returned for an evaluable TST. Concordance between QFT and TST was 88.8% (kappa = 0.37, p ≤0.001). However,
in subjects with positive test results by either TST or QFT, only 27% (4/15)
had positive test results by both modalities. TST-positive/QFT-negative discordant
results were found in 5.1% of subjects and TST-negative/QFT-positive discordance
in 6.1%. Indeterminate QFT results occurred in 5.4% (8/147), all due to a failure to
respond to the phytohemagglutinin-positive control. Subjects with a CD4+ count
of less than 100 cells/mm3 had a relative risk of an indeterminate result of 4.24
(p= 0.003) compared with those with a CD4+ count of 100 or more.
Conclusions: Overall concordance between QFT and TST in HIV infection was
high and similar to that seen in an immunocompetent population, but QFT testing
may be limited by an elevated rate of indeterminate results in subjects with CD4+
cell counts of less than 100 cells/mm3 .

Conclusion: 1. In a study of TB contacts the cut-off for TST of 5 mm was the
best for the diagnosis of TI.
2. Although the established cut-off for QTF is 0.35, lower values as 0.26 can be
taken into account.

P425
Evaluation of cut-off values of QuantiFERON-TB Gold, interferon gamma
inducible protein-10 and tuberculin skin test in active tuberculosis diagnosis
Ekrem Seyhan 1 , Kaya Köksalan 2 , Gülsah Günlüoglu 1 , Sinem Sökücü 1 ,
Nurdan Veske 1 , Aysegül Akbas 1 , Sedat Altin 1 . 1 Chest, Yedikule Chest Diseases
and Thoracic Surgery Education and Research Hospital, Istanbul, Turkey;
2
Epidemiology, Molecular Tuberculosis Epidemiology Laboratory, Institute for
Medical Experimental Research (DETAE), Istanbul University, Istanbul, Turkey

P424
Cut-off point for tuberculin skin test (TST) and QuantiFERON (QTF) in the
diagnosis of tuberculosis infection (TI) in a study of contacts of tuberculosis
(TB)
Jose-Maria Garcia-Garcia 1 , Juan-Jose Palacios 2 , Begoña Gonzalez-Gonzalez 3 ,
Ana Fernandez-Quiroga 3 , Henar Villar 4 , Manuel Villanueva 1 , Gema Castaño 1 ,
Kaoutar El Boutaibi Faiz 1 , Fernando Alvarez-Navascues 1 ,
Andrés Sanchez-Antuña 1 , Jose-Antonio Gullon 1 , Jesus Allende 1 ,
Manuel Martinez-Muñiz 1 , Jose-Manuel Fernandez-Carreira 5 . 1 Area Gestión
Clinica Neumologia, Hospital San Agustín, Aviles, Asturias, Spain; 2 Unidad
Referencia Micobacterias, Hospital Universitario Central de Asturias, Oviedo,
Asturias, Spain; 3 Atención Primaria, Area Sanitaria III, Aviles, Asturias, Spain;
4
Microbiología, Hospital San Agustín, Aviles, Asturias, Spain; 5 Unidad
Investigacion, Hospital San Agustin, Aviles, Asturias, Spain

Aim: The diagnostic accuracy of interferongamma- based assays for Mycobacterium tuberculosis infection may be improved by using lower cut-off values for
the tuberculin skin testing (TST), QuantiFERON-TB Gold (QFT) and Interferon
gamma inducible protein (IP)-10.
Methods: A total of 70 adult TB patients and 81 healthy controls were included for
this study.Three assays, TST, QFT and (IP)-10, were evaluated for their diagnostic
performance with respect to different cut-off values. Test cut-offs were established
based on receiver operating characteristic curve analysis.
Results: The sensitivities of the assays were: TST 40%, QFT 87% and IP-10 85%,
while their specificities were TST 58%, QFT 71% and IP-10 74%. Both QFT

Aim: To determinate the cut-off for TST assuming a diagnosis of TI when QTF
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and IP-10 were significantly more specific than TST (both P< 0.001), but were
similiar to each other (P > 0.5). Receiver operating characteristic analysis revealed
that a cut-off value of 0.29 IU/ml for QFT and 1857 IU/ml for IP-10 maximises
specificity without significant loss of test sensitivity. Using lower cut-off values
for TST, however, also increased the sensitivity of the assay but resulted in a
significant decrease in specificity.
Conclusions: Lower cut-off values for TST, QFT and (IP)-10 increased the sensitivity of each assay, but a lower cut-off value for QFT and (IP)-10 could specificity
be maintained.

P428
Application of intracellular cytokine flow cytometry in the diagnosis of active
tuberculosis
Jaehee Lee 1 , Eun Jin Kim 2 , Seung Soo Yoo 1 , Shin Yup Lee 1 , Seung Ick Cha 1 ,
Jae Yong Park 1 , Chang Ho Kim 1 . 1 Internal Medicine, Kyungpook National
University, School of Medicine, Daegu, Korea; 2 Internal Medicine, Cha
University Hospital, Gumi, Korea
Background: Intracellular cytokine flow cytometry (ICCFC) has been introduced
to detect the T cell response to M. tuberculosis antigen (MTB Ag) to overcome the limits shown by whole-blood interferon-gamma (IFN-γ) release assays
(IGRA). Given the important role of CD4+T cells as well as IFN-γ and TNF-α in
pathogenesis of TB, we compared the diagnostic accuracy between ICCFC measuring frequencies of MTB-specific Ag stimulated IFN-γ+TNF-α+CD4+T cells
and IGRA to confirm the usefulness of application of ICCFC for TB diagnosis in
clinical practice.
Methods: Both QuantiFERON® TB Gold In-Tube (QFT-IT) test and ICCFC analysis were performed in 80 patients who were suspected of having pulmonary TB
or TB pleurisy and 10 controls with no known exposure to TB.
Results: (1) Sixty one and 19 out of total 80 patients were diagnosed with active
TB and non-TB, respectively. (2) Double IFN-γ+TNF-α+CD4+T cells among
all T cell subsets analyzed by ICCFC showed the highest sensitivity (90%) for
diagnosis of TB. (3) Sensitivity of QFT-IT test and ICCFC assay were 77% and
90%, respectively (p = 0.021). (4) Specificity of QFT-IT and ICCFC assay were
73.7% and 89.5%, respectively. (5) There was a good correlation between the
quantitiy of IFN-γ, as detected by the QFT-IT test, and the freqeunceis of IFNγ+TNF-α+CD4+T cell measured by the ICCFC assay in TB patients (p=0.012).
(6) The frequencies of IFN-γ+TNF-α+CD4+T cells were significantly decreased
after 6 months of treatment compared with pretreatment (p=0.026).
Conclusions: The ICCFC assay with T cells stimulation by MTB-specific Ag may
be a useful additional tool for the diagnosis of active TB, although further study
is needed for more convincing data.

P426
Sensitivity of the QuantiFERON-TB Gold test in culture-verified NTM
disease and TB in a Danish setting
Thomas Stig Hermansen 1 , Vibeke Østergaard Thomsen 2 , Pernille Ravn 3 .
1
Epidemiklinikken, Dep. of inf. Diseases, Rigshospitalet, Blegdamsvej 9,
Copenhagen, Denmark; 2 International Reference Laboratory of
Mycobacteriology, Statens Serum Institut, Copenhagen, Denmark; 3 Clinical
Research Center, Hvidovre Hospital, Kettegard Alle 30, Hvidovre, Denmark
Introduction: Previous studies have suggested that the QuantiFERON® -TB Gold
(QTF) test can be used to discriminate between tuberculosis (TB) and nontuberculous mycobacterial (NTM) disease. The QFT-test has a higher specificity
and sensitivity for infection with mycobacterium tuberculosis (MTB) compared
to the tuberculin skin test, but only few studies have included a large number of
patients on a nation-wide basis.
Methods: We have studied 12000 QTF-tests obtained between 2009-2011 from
a Danish national database. Results of mycobacterial cultures were avaliable for
300 patients. Perfomance of the QTF-test in the group of patients with active TB
and NTM disease was evaluated.
Results: 202 patients had positive culture for M. tuberculosis complex (MTC)
and a QFT done. We found 165 positive, 29 negative and 8 indeterminate results,
resulting in a sensitivity of 81,7%. In total 98 patients had culture verified NTM
infection (species known to share the ESAT6 and CFP10 antigens were excluded,
n=6). We found 15 positive, 68 negative and 9 indeterminate results. The causative
microorganisms of NTM pulmonary disease were: M. avium (52%), M.gordonae
(17%), M. Cellatum (7%),M. Malmoense (6%), M. xenopi (4%), M. intracellulare
(4%), M. kansasii (4%).
Conclusion: The sensitivity of the QFT-test in Denmark, a low-burden TB setting;
corresponds well with ealier findings. In a large population of patients with NTM
we found a specificity of 74% for infection and a relatively high indeterminate
rate. The impact of prior BCG vaccination, MTB exposure and immunodeficiency
on specificity and indeterminate rate in the NTM group will be further explored.

P429
Immune responses in the lungs of patients with tuberculous pleural effusion
without parenchymal tuberculosis
Won-Il Choi. Internal Medicine, Keimyung University Dongsan Medical Center,
Daegu, Republic of Korea
Background: Tuberculous pleural effusion (TPE) is one of the most common
forms of extrapulmonary tuberculosis. Because most studies of TPE focused on
the pleural space, little information regarding lung parenchyma is available. We
therefore aimed to investigate immune responses in the lung parenchyma of TPE
patients without active parenchymal tuberculosis.
Methods: Patients with any evidence of active parenchymal tuberculosis, either
from radiologic or bacteriologic evaluation, were excluded. Bronchoalveolar lavage
fluid (BALF) was collected from 10 newly diagnosed, untreated, HIV-negative
TPE patients and 10 healthy controls. We analyzed T-lymphocyte subpopulations
and measured 10 cytokines in BALF. Cytokine levels in BALF were standardised
using urea.
Results: The concentrations of interferon-γ (IFN-γ), tumor necrosis factor-α
(TNF-α), vascular endothelial growth factor (VEGF), and the CD4+/CD8+ ratio of
T-lymphocytes were significantly higher in TPE patients without active parenchymal tuberculosis than in the controls. Of the cytokines measured in BALF, VEGF
showed the highest concentration. No difference was observed in T-helper type 2
cytokines between the 2 groups.
Conclusion: There were significant immune responses and increases in IFNγ, TNF-α, and VEGF in the lung parenchyma of TPE patients without active
parenchymal tuberculosis. This result suggests that TPE may induce a significant
immune response in lung parenchyma.

P427
Treatment in inflammatory bowel disease affects IGRA performance
Miguel Arias 1 , Sabino Riestra 2 , Ruth DeFrancisco 2 , Ana Pando 1 , Juan
José Palacios 3 , Patricio Escalante 4 , José Belda 6 , Luis Molinos 1 ,
Marta García-Clemente 1 , Begoña Palomo 1 , Luis Rodrigo 2 , Amador Prieto 5 ,
Ana Losada 1 , Pere Casan 1 . 1 Pulmonary Service, Hospital Universitario Central
de Asturias, Oviedo, Asturias, Spain; 2 Inflammatory Bowel Disease Unit,
Hospital Universitario Central de Asturias, Oviedo, Asturias, Spain;
3
Microbiology Service., Hospital Universitario Central de Asturias, Oviedo,
Asturias, Spain; 4 Pulmonary and Critical Care Service, Mayo Clinic, Rochester,
MN, Spain; 5 Radiology Service, Hospital Universitario Central de Asturias,
Oviedo, Asturias, Spain; 6 Pulmonary Service, Hospital Arnau de Villanova,
Valencia, Spain
Introduction: The detection LTBI in patients with inflammatory bowel disease
(IBD) before treatment with anti-tumor necrosis factor α must be made with
chest radiograph and TST. In immunocompromised patients the limitations of this
strategy are well known, therefore it is advisable to use new diagnostic methods
based on the release of interferon-γ (IGRA).
Material and methods: 204 IBD patients underwent screening for detection of
LTBI where T-SPOT.TB (T.SPOT) and QuantiFERON-TB Gold In Tube (QTF)
determinations were performed simultaneously, also lymphogram, TST and chest
X-ray were performed. ITL was defined when the TST and/or any IGRA was
positive.
Results: 156 patients had Crohn disease, 42 ulcerative colitis and 6 non-specific
colitis. 34 were treated with 5-aminosalicylic acid, 63 with immunomodulators,
32 anti-TNF-α, 27 corticosteroids and 47 a combination of them. 14 were positive QFT, 24 for the T-SPOT and 55 for the TST. The lymphogram showed an
association between TSPOT + and QTF + and the amount of circulating CD8 (>
500 cells) while QFT- SPOT + results have the amount of CD8 reduced (<500).
Moreover, their treatment modified all lymphocyte populations particularly the
IMS and corticosteroids.
Conclusion: The immunomodulatory treatment of patients with IBD altered lymphocyte profile which, in turn, is related to the result of testing LTBI. A correct
interpretation of the results for the study of LTBI needs to know the treatment
received and requires an assessment of lymphocyte populations that verifies its
normality. If the lymphocytes are low, particularly CD8, the effectiveness of IGRA
(specially the QTF), is very small and require every test possible to rule out LTBI.

P430
Comparison of interferon gamma assay and tuberculin skin test in household
TB contacts
Svetlana Kasikovic Lecic, Slobodan Pavlovic, Vesna Kuruc, Miroslav Ilic,
Darinka Kukavica. Clinic for Granulomatous Diseases, Institute for Pulmonary
Diseases of Vojvodina, Sremska Kamenica, Voivodina, Serbia
Background: Identification and treatment of active and latent TB infection among
household contacts is an effective strategy for TB control.
Aim: To compare the QuantiFERON-TB Gold in tube assay (QFT) to tuberculin
skin testing (TST) for detecting TB infection among household contacts.
Methods: The participants were 50 immunocompetent household TB contacts. All
the participants were interviewed using a questionnaire and tested by the QFT and
TST. TST results were analyzed at 5 mm and 15 mm cut-off. The QFT test was
interpreted following the manufacturer’s criteria. In all the subjects with a positive
TST (≥15mm)/QFT, X-ray was performed.
Results: All contacts had previously been vaccinated and revaccinated with
BCG and they had been screened with the TST at least once in the past. 52%
(26/50) household contacts had positive TST (≥5mm) results, and 12% (6/50)
had TST≥15mm. 18% (9/50) had a positive QFT finding. The comparison of
TST (threshold 5 mm) and QFT results revealed a low agreement: 62% (31/50);
(k=0.259). The comparison of TST (threshold 15 mm) and QFT results revealed
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a moderate agreement: 90% (45/50); (k=0.611). Active TB was detected in 4%
(2/50) subjects.
Conclusion: Despite the intense exposition of immunocompetent household TB
contacts to a highly symptomatic index case, transmission of M. tuberculosis rarely
occurred. The data indicate that a previous BCG vaccination and/or TST testing
could be a reason for the false positive TST results. Two tests can be used in the
diagnostic algorithm of TB infection in testing household contacts. In order to
apply the TST a higher cut off values (≥15 mm) should be used for positivity. The
QFT assay could replace the TST in BCG vaccinated population.

P433
CPAP therapy in OSA patients: The effects on healthcare use and medical
costs related to cardio- and cerebrovascular diseases
Judit Kata Varga 1 , Gabor Horvath 1 , Zsolt Istvan Komlosi 1 ,
Gyorgy Boszormenyi-Nagy 2 , Katalin Vardi Visy 3 , Gyorgy Losonczy 1 ,
Laszlo Kunos 1 . 1 Department of Pulmonology, Semmelweis University, Budapest,
Hungary; 2 Department of Pulmonology, National Korányi Institute for
Tuberculosis and Respiratory Medicine, Budapest, Hungary; 3 Department of
Pulmonology, Institute of Pulmonary Medicine, Törökbálint, Hungary
Background: Obstructive sleep apnea (OSA) is a major risk factor for cardio- and
cerebrovascular diseases, however, CPAP treatment could reduce the occurrence
and healthcare costs of these complications.
Aim: To assess the impact of CPAP therapy on healthcare use and medical costs
related to cardio- and cerebrovascular diseases.
Methods: By analysing the patient database of the Hungarian Health Insurance
Fund Administration in a one-year period starting from July 2007, OSA patients
with newly initiated CPAP therapy were identified. Hospital admission rates, hospital treatment days, and the use and costs of relevant medications of these patients
were evaluated from 3 years before to 3 years after starting the CPAP therapy.
Results: In the study period, 993 OSA patients started CPAP therapy in Hungary.
In comparison to the 3-year period on CPAP therapy (post-CPAP), the numbers
of pre-CPAP cardio- and cerebrovascular disease related hospital admissions and
treatment days were higher by 22.4% (205 vs. 159 admissions) and 25% (2254
vs. 1698 days), respectively. Mean hospital treatment costs were 34% lower in
the post-CPAP than in the pre-CPAP period (238 vs. 156 ). The reduction in
post-CPAP hospital admissions, treatment days and costs was more prominent
in a subgroup analysis in patients fully complying with the follow-up care (112
patients). Interestingly, the use and costs of relevant medications were nearly
identical in the pre- and post-CPAP periods.
Conclusion: Our study suggests that CPAP therapy could reduce healthcare costs
of OSA patients by lowering hospital admission rates, treatment days and costs
related to cardio- and cerebrovascular diseases.

P431
Experience of using Diaskintest by tuberculosis patients
Liudmila Pankratova, Natalia Kazimirova, Ksenia Klochkova, Margarita Ogareva.
Chair of Phthisiopulmonology, Saratov State Medical University, Saratov,
Russian Federation
This is a study of Diaskintest (DST) - a new diagnostic test for tuberculosis (TB).
It is an additional method of TB diagnosis and of evaluation of activity of the TB
process. The objective of the study was to evaluate the sensitivity and specificity
of the test on a sample of TB patients treated at the TB hospital in Saratov (Russia)
in 2010 - 2012. A total of 95 subjects participated: newly diagnosed - 69.5%, with
relapses - 11, 6%, chronic forms -18.9%. HIV co-infection in 22.1%.
In most TB patients (71.6%) DST was found to be positive. Test average value
was 9,8±8,85, including M 9,0±8,21 in newly diagnosed subjects, 11,5±11,71 in
subjects with relapses, and 11,6±9,41 in chronic patients. In subjects with limited
processes, DST was 7,44±4,91, and in subjects with wide-spread and destructive
processes - 10,6±9,77 (p ≥ 0,05). Only 42.9% subjects with HIV infection, were
DST-positive. Out of the 95 participants, 27 subjects with clinically confirmed
TB, 28.4% were DST-negative. Of these, 12 had HIV infection which could have
caused suppression of DST sensitivity. Of the remaining 15 subjects with TB, 10
were confirmed by bacterioexretion, one – by histological examination of surgical
specimens, and only 4 subjects did not have such confirmation. In other words, in
11 cases (11.6%) the presence of tuberculosis was not revealed by DST.
Conclusion: DST was positive in 71.6% of TB cases, but only 42.9% among
HIV-positive subjects, and in 79.7% in subjects without HIV infection. In 11.6%
of the cases, DST did not reveal the presence of TB.

P434
Long-term CPAP compliance in women with obstructive sleep apnoea
Francisco Campos-Rodríguez 1 , Miguel A. Martínez-García 2 ,
Nuria Reyes-Núñez 1 , Carmen V. Almeida-González 3 , Pablo Catalán-Serra 4 ,
Josep M. Montserrat 5 . 1 Pneumology, Valme Hospital, Sevilla, Spain;
2
Pneumology, La Fe University and Polytechnic Hospital, Valencia, Spain;
3
Biostatistics and Investigation, Valme Hospital, Sevilla, Spain; 4 Pneumology,
Requena General Hospital, Valencia, Spain; 5 Pneumology, Clinic Hospital,
Barcelona, Spain

77. CPAP: beneficial effects on different aspects
of health

Background: Continuous positive airway pressure (CPAP) is the treatment of
choice for obstructive sleep apnoea (OSA). However, CPAP compliance and
variables involved in long-term adherence in women are unknown.
Objectives: We sought to analyze long-term CPAP compliance and predictors of
CPAP dropout, in a large female cohort with a prolonged follow-up.
Methods: Consecutive women diagnosed with OSA (apnoea-hypopnoea index
[AHI] ≥10) and started on CPAP treatment in two Spanish Sleep Units between
1999-2007 were included in the study. Women were followed-up until December
2010. The Kaplan-Meier method was used to calculate the probability to continue
on CPAP treatment, and a multivariate Cox regression analysis was used to identify
baseline predictors of CPAP dropout.
Results: We analyzed 708 women with median (IQR) age 60 years (52-67), AHI
43 (27.2-66.8), and Epworth Scale 13 (9-16). Women were followed for a median
period of 6.2 years (4.2-7.7) and average compliance with CPAP was 6 hours/day
(4-7). During follow-up, there were 129 CPAP dropouts (18.2%), and the probability of being still on CPAP at 5 and 10 years was 82.8% and 79.9%, respectively.
Baseline predictors of CPAP dropout in the multivariate analysis were age (OR
1.01, 95%CI 1.00-1.03), use of sedative/antidepressant medication (OR 1.47, 95%
CI 1.03-2.08) and CPAP pressure (OR 0.89, 95%CI 0.82-0.97).
Conclusions: Long-term CPAP adherence in women with OSA is good. Increasing age and use of sedatives/antidepressants were independent predictors of CPAP
dropout, whereas higher CPAP pressures were associated with continued treatment.

P432
nCPAP’s functional effects on ciliary function of nasal respiratory epithelium
J. Ulrich Sommer, Joachim T. Maurer, Karl Hörmann, Boris A. Stuck.
Department of Otorhinolaryngology Head and Neck Surgery, Medical Faculty
Mannheim, University Hospital Mannheim, Mannheim, Germany
Continuous positive airway pressure (CPAP) is the gold standard in therapy of
obstructive sleep apnea (OSA) but is associated with numerous side effects often
related to the nose and the upper airway. Humidified CPAP may, in-part relieve
these symptoms. Nevertheless, little is known regarding the effects on ciliary
function (CF).
M+M
In this prospective, randomized, crossover trial patients with OSA (AHI>20) were
included and randomized to one of two treatment arms, nCPAP with or nCPAP
without humidification, for a period of eight weeks. At the end of the eight-week
period patients were swapped to the alternative treatment arm for a further eight
week period. CF (beat frequency [CBF] and mucus transport time [MTT]) were
assessed before and one day after the beginning of nocturnal ventilation and again
at the end of each treatment arm.
R
The baseline CBF was 4.7±0.6Hz, the MTT 568±185s. Short-term changes without humidification (CBF +0.7±0.8Hz, MTT: -152±158s) and with humidification
(CBF +0.7±0.82Hz +92±208s) were not statistically significant. Regarding the
long-term effects, CPAP without humidification significantly increased the CF
above the baseline level by +2.5±0.4Hz and -167±175s (p<0.01) and even more
so with humidification (+4.6±0.7Hz, -256±95s; p<0.01).
D
Independent of airway humidification, nCPAP has limited effects on short-term
ciliary function of the nasal respiratory epithelium that is not statistically significant. However, long-term effects showed a significant increase in ciliary function
both in terms of an increased beat frequency and an increase in mucus transport
time that has not been described previously. The effect was more pronounced when
humidification was used during nCPAP.

P435
Titration of continuous positive airway pressure in Chinese patients with
obstructive sleep apnea
JiaYing Luo, ZhiHui Qiu, YingXin Wu, Y.M. Luo. State Key Laboratory of
Respiratory Disease, Guangzhou Medical College, Guangzhou, China
Objective: Whether CPAP pressure derived from manual titration is the same as
the pressure from automatic titrations is controversial. The purpose of this study
was to compare the pressure derived from manual titration with the pressure from
automatic titration. We also attempted to establish a formula to determine the
appropriate CPAP pressure for Chinese individuals.
Methods: Fifty-one patients with OSA (mean apnea/hypopnea index [AHI]
= 50.6±18.6 events/hour) who were newly diagnosed after an overnight full
polysomnography and who were willing to accept CPAP as a long-term treatment
were recruited for the study. Manual titration under the full polysomnography
monitoring and unattended automatic titration with an automatic CPAP device
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(REMstar-auto, Respironics Inc. USA) were performed. We also performed a separate cohort study of one hundred patients with OSA (AHI = 54.3±18.9 events/h)
by observing the efficacy and safety of CPAP pressure derived from manual
titration.
Results: The treatment pressure derived from automatic titration (9.8±2.2 cmH2 O)
was significantly higher than that derived from manual titration (7.3±1.5 cmH2 O;
p<0.001) in 51 patients. A cohort study of 100 patients showed that AHI was
satisfactorily decreased after CPAP treatment using a pressure derived from manual
titration (54.3±18.9 events/hour before treatment and 3.3±1.7 events/hour after
treatment; P<0.001).
Conclusion: Our results suggest that automatic titration pressure derived from
REMstar-auto, is usually higher than the pressure derived from manual titration.
This work was funded by National Natural Science Foundation of China (Grant
No.81120108001).

P438
Control of breathing in obstructive sleep apnoea patients: Role of CPAP
therapy
Antonina Re, Flaminio Mormile, Alessandro Di Marco Berardino, Dina Visca,
Bruno Iovene, Salvatore Valente. Pneumology, Università Cattolica del Sacro
Cuore, Roma, Italy
Aim: Control of breathing during wakefulness in obstructive sleep apnoea (OSA)
and the role of CPAP therapy is an ongoing controversy. We studied the ventilatory
response of healthy controls and OSA patients before and after at least 1 year of
CPAP therapy.
Methods: 17 never treated OSA patients (16 M; 53±13.2yrs; BMI=34.5±8.1;
AHI=45±14.7) underwent nocturnal cardiopulmonary monitoring, spirometry and
blood gas analysis. Read’s rebreathing test was used to evaluate hypercapnic ventilatory response (HVR CO2 ); hypoxic ventilator response (HVRO2 ) was studied by
both progressive and transient methods, to explore both peripheral oxygen chemoceptors and the central modulation. The relationship between minute ventilation
(VE) or mean inspiratory flow (VT/Ti) and PET CO2 or PET O2 was expressed in
terms of slope of linear regression for HVRCO2 and of parameter A of hyperbolic
relation for HVRO2 .
Results: OSA patients showed an increased responsiveness to transient, but not to
progressive, hypoxemia, and a reduced response to hypercapnia when compared
to controls. Transient HVRO2 showed a significant reduction during CPAP therapy
(p<0.01), whereas HVRCO2 increased only slightly. Progressive HVRO2 was not
modified by CPAP [Tab 1].
Conclusions: The daytime glomic reactivity to transient hypoxia is increased by
repeated nocturnal hypoxic stimuli; CPAP significantly restores the ventilatory
stability during sleep.

P436
Prevalence of restless legs syndrome among patients with obstructive sleep
apnea before and after CPAP treatment, compared to the general population.
The Icelandic Sleep Apnea Cohort (ISAC)
Bryndis Benedikstdottir 1 , Erna Sif Arnardottir 1,2 , Christer Jansson 3 ,
Allan Pack 4 , Sigurður Juliusson 1 , Thorarinn Gislason 1,2 . 1 University of Iceland,
Madical Faculty, Reykjavik, Iceland; 2 University Hospital, Respiratory Medicne
and Sleep, Reykjavik, Iceland; 3 Department of Medical Sciences, Respiratory
Medicine & Allergology, Uppsala, Sweden; 4 Center for Sleep and Circadian
Neurobiology, University of Pennsylvania, Philadelphia, United States
Objectives: To compare the prevalence of reported restless legs syndrome (RLS)
between subjects with obstructive sleep apnea (OSA) and the general population.
Also possible changes with CPAP treatment.
Materials and methods: The OSA subjects (n=822) were newly diagnosed with
moderate or severe OSA (665 males,157 females). The control subjects (n=742)
were randomly chosen Icelanders (394 males, 348 females) who participated
in another epidemiological study (www.boldcopd.org). Measurements included a
standardized RLS rating scale, questions about sleep and the Epworth Sleepiness
scale. The change with CPAP treatment was assessed after 2 years (n=538).
Results: Among OSA males 23.3% reported RLS but 12.9% of control males
(p<0.001). 35.8% of OSA females reported RLS but 24.4% of control females
(p=0.03). Both among OSA patients and controls those with RLS more commonly
reported insomnia, daytime sleepiness, nocturnal sweating, snoring and gastro
esophageal reflux (p<0.05). No relationship was found between RLS and age,
BMI, hypertension or respiratory disease in a logistic regression adjusting for the
presence of OSA and the other factors mentioned. No relationship was found
between RLS and sleep apnea severity. Subjects using CPAP had a decreased
prevalence of RLS from 25.7% to 13.8% while no change was observed in those
subjects not using CPAP (p=0.04 for difference between groups).
Conclusions: RLS is more prevalent among OSA patients than controls. CPAP
treatment decreases RLS symptoms significantly.

Table 1. Chemosensitivity in Controls and in OSAS pre and post CPAP

HVR CO2 (l/min/mmHg)
HPVRO2 (l/min*mmHg)
HTVRO2 (l/min*mmHg)

Controls
(a)

OSAS
Pre CPAP (b)

p
(a vs b)

OSAS
Post CPAP (c)

p
(b vs c)

2.7±1.2
355.3±115.2
119.2±62.7

2.0±0.9
357.5±117.9
217.7±107.7

<0.05
0.46
<0.01

2.2±0.9
336.9±129.9
97.5±24.1

0.63
0.99
<0.01
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Differences between commercial vehicle drivers and other patients in
symptoms of obstructive sleep apnoea and response to CPAP therapy
Werner Strobel, Daiana Stolz, Michael Tamm. Pneumology, University Hospital,
Basel, Switzerland
Introduction: Among patients with obstructive sleep apnoea (OSA), commercial
vehicle drivers (CVD) should be treated with special care, since untreated OSA is
a well established risk factor for traffic accidents. However, little is known whether
symptoms and course of treatment of OSA in CVDs are similar to those of other
OSA patients.
Method: We analysed the course of diagnosis and treatment in CVDs diagnosed
with OSA in 2009 and 2010 and compared these data with a control group of
non-CVD patients.
Results: We identified 37 CVDs treated with CPAP and compared their results
with a control group of 74 patients. Both groups were well matched with respect
to age, BMI, apnoea-hypopnoea-index and oxygen desaturation index. However,
the Epworth Sleepiness Score (ESS) was significantly lower in the CVD group
(8.1±2.8 vs. 11.0±2.7, p < 0.0001) and this difference was unchanged after 6
months of CPAP therapy (4.8±2.1 vs. 7.7±2.2, p< 0.0001). The adherence to
CPAP therapy was lower in CVDs than in the control group: daily usage was
4.5±1.1 vs. 5.0±1.4 hrs (p = 0.02), % of days used was 75±14 vs. 83±19% (p =
0.012). CVDs had significantly more unscheduled visits in the first 6 months of
treatment than control patients: 1.5±0.6 vs. 0.7±0.4 (p < 0.001).
Conclusions: Despite similar baseline characteristics, CVDs report significant
lower values in the Epworth sleepiness score at diagnosis and under CPAP treatment. CPAP compliance is lower in CVDs than in control patients and CVDs have
more unscheduled clnical visits than other CPAP patients. These points should be
taken in consideration when starting OSA treatment in CVDs.

P437
Nocturnal gastro-esophageal reflux and respiratory symptoms in patients
with obstructive sleep apnea, before and after CPAP treatment, compared to
the general population – The Icelandic Sleep Apnea Cohort (ISAC) study
Thorarinn Gislason 1,2 , Ossur Ingi Emilsson 1,2 , Erna Sif Arnardottir 1,2 ,
Christer Jansson 3 , Bryndis Benedikstdottir 1,2 , Sigurður Juliusson 1 , Allan Pack 4 .
1
Respiratory Medicne and Sleep, Landspitali University Hospital, Reykjavik,
Iceland; 2 Faculity of Medicine, University of Iceland, Reykjavik, Iceland;
3
Department of Medical Sciences, Respiratory Medicine and Allergology,
Uppsala, Sweden; 4 Center for Sleep and Respiratory Neurobiology, Division of
Sleep Medicine, Philadelphia, PA, United States
Introduction: To estimate the prevalence of reported nocturnal gastro-esophageal
reflux (nGER) and respiratory symptoms in obstructive sleep apnea (OSA) subjects
compared to the general population. Also change in nGER with CPAP treatment.
Methods: 826 OSA patients referred for CPAP treatment. 623 subjects have had
a 2 year follow-up visit (n=412 CPAP users, n=211 nonusers). The control group
consisted of 939 subjects randomly selected from the general population (81%
response rate). Both groups answered the same questionnaires on nGER, sleep,
respiratory symptoms, general health and quality of life measured by SF-12.
Results: Altogether 18.6% of OSA females and 13.6% of males (p=0.07) compared to 7.5% of controls (p<0.001) reported nGER (≥ 1x a week). Wheeze was
more common among OSA subjects with nGER compared to those without nGER
(42.5% vs. 29.3%, p=0.005). Bringing up phlegm in the morning was also associated with reporting nGER (35.7% vs. 24.8%, p=0.02). Among OSA patients nGER
was not related to smoking, obesity, hypertension, diabetes or OSA severity. SF-12
showed that among those with nGER both physical component scores (40.7±10.9
vs. 37.4±10.3, p=0.003) and mental scores (49.0±10.8 vs. 44.1±11.1, p<0.0001)
were significantly lower. At two year follow-up nGER was only reported by 6.2%
of the those followed and was lowest (3.8%) among full CPAP users (p<0.0001).
Conclusion: nGER is a common clinical symptom of OSA and often related to
respiratory symptoms. Prevalence of nGER decreases with CPAP treatment in a
majority of OSA patients.

P440
Increased alveolar nitric oxide by trumpet model in patients with obstructive
sleep apnoea
Thong Hua-Huy 1 , Thanh-Tam Ly 1,2 , Sy Duong-Quy 1 , Nhat-Nam Le-Dong 1 ,
Saïd Rouhani 1 , Anh Tuan Dinh-Xuan 1 . 1 Department of Physiology, University
Paris Descartes, Paris, France; 2 Department of Cardiology, Medicine and
Pharmacy University, Ho Chi Minh City, Viet Nam
Background: We assessed distal/alveolar inflammation in patients with suggestive symptoms of obstructive sleep apnoea (OSA) and measured exhaled alveolar
concentration of nitric oxide (CANO) using 2-compartment model (2-CM) and the
trumpet model (with correction for axial NO back-diffusion).
Methods: Ninety five patients suspected for OSA without advanced cardiorespiratory disease underwent pulmonary function test, overnight polysomnography, and exhaled NO measurement using 2-CM model and the trumpet model.
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Patients with apnoea-hypopnoea index (AHI)<5/hour served as controls. Serial
measurements of exhaled NO after PSG were performed in 21 OSA patients and
8 control subjects.
Results: CANO was significantly higher in OSA patients (n=71; 4.07±1.7ppb)
as compared with controls (n=24; 2.24±1.06ppb; p<0.0001) whilst maximal
bronchial NO flux and fractional concentration of exhaled NO did not significantly differ between the two groups. In patients with OSA, CANO was strongly
associated to AHI (r=0.701; p<0.0001) and to recording time with SaO2<90%
(ST-90%; r=0.659; p<0.0001). The area under ROC curve for screening patients
with OSA and significant nocturnal oxygen desaturation (TS-90%>1%) was 0.855
(0.777-0.933) (p<0.0001). CANO at 4.49ppb could detect these patients with
sensitivity of 46% and specificity of 94%. Increased CANO variation after PSG
was significantly related to oxygen desaturation index (TS-90%).
Conclusions: Increased alveolar NO concentration was related to the severity
of nocturnal oxygen desaturation in patients with OSA, linking the distal lung
inflammation to intermittent hypoxia. CANO could be used to screen for severe
OSA in suspected and symptomatic patients.

compliance and satisfaction grade in patients attended from June to December
2010.
Results: We attended 243 patients, 88% of them were men, the age average was
56.6±11.6 years. At the moment of diagnose the IMC was 33.2, the IAH 52.2±4.4
and the ESS 10.3±4.9. At nurse-led visit IMC was 33.3±5,6 and ESS 5.9±4,2.
We found an average of use of 6.03±2.2 hours per night and 6.4±1.6 days per
week. We detected a good level of compliance in 78% of them, quite good in
8.5% and bad in 13.5%. They fulfilled a satisfaction test (scale 0-10) and the mean
value obtained was 7.2±2.4. We needed to change the Mask model because of
bad tolerance in 20% of patients. Because of good follow up, we could discharge
from medical control 37,9% of the cases, they are followed now only in the Nurse
unit and almost 60% remained control by both medical and nurse but medical one
are their regular follow-up visit. We only give definitive discharge because of low
compliance in 1.2%.
Conclussions:
– Our patients showed a good level of satisfaction
– We have found a good level of CPAP compliance
– We had to change mask model in a substantial number of cases
– We could discharge from medical follow up an important number of patients,
optimizing the use of health care resources.

P441
Predictors of long-term PAP-adherence in obstructive sleep apnea syndrome
Otto D. Schoch, Florent Baty, Jolanda Niedermann, Jochen J. Ruediger, Martin
H. Brutsche. Multidisciplinary Centre for Sleep Medicine, Pneumology,
Kantonsspital St.Gallen, St. Gallen, Switzerland

P443
Impact of a respiratory rehabilitation program in the functional capacity of
the patients with obstructive sleep apnea-hypopnea syndrome (OSAHS)
Patricia Guerrero, Agustín Valido, María Pavón, Virginia Almadana,
Teodoro Montemayor. Pneumology, Hospital Virgen de la Macarena, Sevilla,
Spain

Introduction: Few studies have assessed long-term adherence to positive airway
pressure therapy (PAP) in OSAS. The aim of this retrospective study was to
determine adherence and its potential predictors.
Methods: All patients (pts) treated at the St.Gallen sleep centre from 11/2001 to
4/2011 were included for analysis of baseline data and follow-up information. The
primary dependent variable of interest was continued use of PAP. Kaplan-Meier
estimates and Cox-proportional hazards regression were used to model the risk
of loss of adherence. A multivariate regression analysis was performed for age,
gender, Epworth sleepiness score (ESS), BMI, apnea-hypopnea index (AHI) and
oxygen desaturation index (ODI) at baseline.
Results: During the study period, of 2160 pts started on PAP, 42 (2%) died on
PAP, 91 (4%) no longer needed PAP (weight reduction, alternative treatments) and
311 (14%) were lost to follow-up. In 1716 pts, adherence at 1y was 74 (95% CI:
71-76)%, at 5y 56 (53-59)%, and at 8y 52 (49-56)%. Results of univariate and
multivariate analyses are summarized in the figure.

Objectives: Determine the basal exercise capacity in patients with severe OSAHS.Determine the exercise capacity modified after 3 months of treatment with
CPAP or with CPAP and Respiratory Rehabilitation program.Analize the impact
of these changes on the quality of life,physical activity and psychological impact.
Methods: A prospective study with a consecutive inclusion of healthy patients
with the polysomnographic diagnosis of severe OSAHS.We evaluated the exercise
capacity of these patients by means of a cardiopulmonary test in a cycloergometer,submaximal exercise capacity before the beginning of the treatment in both
groups.
Results:

The average age was 48.55±12.55 years old,90.9% male,40% smokers,30.9%
ex-smokers and 29.1% non-smokers (17.8±20.26 packet/year).The average BMI
was 32.27±5.56.
Conclusions: There is a slight decrease of the basal exercise capacity in both
groups.There are no differences between submaximal test and the maximum load
(W).After 12weeks of treatment in both groups,we obtained a significant decrease
in Epworth scale,without differences between groups.There is an increase in submaximal effort results in both groups,although in CPAP group increases 29.71%
and CPAP+RR 116.84% with no differences.

Conclusion: Adherence is independently associated with clinical (ESS) and
polysomnographic (ODI, AHI) measures of OSAS severity, but not with BMI, age,
gender. Most pts who stopped PAP were lost to follow-up. With a relatively low
long-term adherence, intensified efforts and alternative or novel follow-up options
(e.g. telemetry) to support such patients should be tested.

P444
Nasal inflammation and compliance with nasal CPAP therapy in obstructive
sleep apnoea (OSA)
Mohammed AlAhmari, Raymond Sapsford, Jadwiga Wedzicha, John Hurst.
Academic Unit of Respiratory Medicine, Academic Unit of Respiratory Medicine,
UCL Medical School, London, United Kingdom
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Utility of a nurse-led visit program for patients with obstructive sleep apnea
syndrome treated with CPAP
Amaia Atenea Iridoy Zulet, Sonia Herrero Marín, Jose Antonio Cascante
Rodrigo, Pilar Cebollero Rivas, Victor Manuel Eguía Astibia, Javier Hueto Pérez
de Herdia, Isabel Andrade Vela. Respiratory Department B, Complejo
Hospitalario de Navarra, Pamplona, Navarra, Spain

Background: CPAP is the standard therapy for treating OSA (1). However, CPAP
can cause undesirable nasal side effects that compromise compliance (2).
Aims and objectives: Over a six month period, we assessed the association between nasal inflammation using nasal wash interleukin (IL-6) concentration and
compliance with therapy.
Methods: Twenty-two patients were recruited with new confirmed OSA. Daily
CPAP use was prospectively recorded on diary cards. Nasal wash IL-6 and diary
cards for compliance were performed at no CPAP and at 1, 3 and 6 months

Obstructive Sleep Apnea Syndrome (OSAS) is a frequent cause of visit in our
clinical practice. In order to diminish its impact in the physician’s agenda we
created a specific nurse-led individual consultation for their follow-up visits.
Aim: We want to analyze the characteristics of patients and changes made in terms
of treatment or even medical discharge.
Methods: We have analyzed IAH, BMI, Epworth sleepness scale (ESS),CPAP
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post-CPAP. Pearson correlation was conducted to assess the relationships. A P
value < 0.05 was considered a statistical significance.
Results: The twenty-two patients (mean age±SD: 59.5±7.5 years) had AHI of
mean (SD) 30.2±15.9.

Conclusions: The CPAP adherence threshold associated with the lower RES
prevalence was 6 hours/night. Hypoxic insult is probably not the explanation for
RES since OSA severity does not seem to be critical. Residual symptoms are
not limited to sleepiness and this true “CPAP resistant syndrome” may justify
treatment by wake promoting drugs.

Characteristics of the OSA patients
Details of subjects studied (n=22)
Subjects (M/F)
Age, years
BMI (kg/m2 )
AHI (events/h)
Neck circumference
CPAP (cm H2O)
Current Smoker (%)§
§

Mean

SD

13/9 (59%/41%)
59.5
34.6
30.2
37.2
7.84
22.7

7.5
8.6
15.9
1.5
0.87

P446
Home-based evaluation in patients with high risk for moderate to severe OSA
Mario Francesco Damiani 1 , Pierluigi Carratu 1 , Valentina Anna Ventura 1 ,
Ersilia Tedeschi 2 , Annamaria Milano 1 , Gabriella Gubitosa 1 , Vito
Antonio Falcone 1 , Vitaliano Nicola Quaranta 1 , Riccardo Drigo 2 , Onofrio Resta 1 .
1
University of Bari, Pulmonary Medicine, Bari, Italy; 2 U.O.C. di
Pneumotisiologia, U.O.C. di Pneumotisiologia, Feltre (BL), Italy

At recruitment to the study.

Obstructive sleep apnea (OSA) is a disorder characterized by recurrent obstruction
of the upper airways during sleep. The high prevalence of this disease led to
propose new strategies based on the home evaluation and management of patients.
The aim of this study was to compare unattended home-based protocol with
attended in-laboratory analysis, in a sample of patients with high risk for moderate
to severe OSA.
We enrolled 131 patients, who were randomly divided into 2 groups: group 1
(n=66) was diagnosed and titrated at home; group 2 (n=65) was analyzed in the
sleep lab of our hospital. Diagnostic evaluations were carried out with portable
monitoring at home, and with polysomnography in the sleep lab. Titration was
performed with the same autoCPAP device in both groups.
At the end of the study, 13 (19%) subjects had dropped out in the group 1, and
9 (14%) in the group 2 (p= not significant). There were no significant differences
among groups in both basal and with-CPAP values of apnea-hypopnea index
(AHI), oxygen desaturation index (ODI), and total sleep time with oxyhemoglobin
saturation below 90% (TST90). In the home group, therapeutic pressure values
reached at the end of each unattended home titration night were similar.
Home diagnosis and titration approach should be considered in a subset of patients with OSA. A single unattended titration night is sufficient to determine the
therapeutic pressure.

We found a significant relationship between increased nasal IL-6 and decrease
in compliance at baseline and six month of CPAP therapy, Pearson [r: -.517;
P=0.014].

P447
The heterogeneity of obstructive sleep apnoea: Congestion leads to longer
respiratory cycle lengths in heart failure
Christina Efken, Thomas Bitter, Britta Körber, Kevin Bullert, Dieter Horstkotte,
Olaf Oldenburg. Department of Cardiology, Heart and Diabetes Center North
Rhine-Westphalia, Ruhr University Bochum, Bad Oeynhausen, Germany
Conclusion: Our results show that nasal inflammation relates to compliance with
CPAP therapy in OSA.
References:
[1] Kushida, C.A. et al. Sleep 2006; 29:375-380.
[2] Pepin, J.L. et al. Chest 1995; 107:375-381.

It is controversial if heart failure (HF) can influence obstructive sleep apnoea
(OSA) per se. Previous studies documented increased cycle lengths (CL), ventilation lengths (VL), and circulatory delays (CD) of OSA in HF patients. Aim of the
present study was to verify these results in a cohort of well-defined HF patients
and to investigate possible interactions of HF and OSA.
Methods: 39 patients with OSA (apnoea-hypopnoea index, AHI > 10/h) with
(NYHA ≥II, LV-EF ≤40%; n=26, 18 male, 67.2±9.4 years) and without (EF
≥50%, NT-proBNP <400; n=13, 6 male, 72.7±5.8 years) HF underwent simultaneous right- and left-heart catheterization within 12h of cardiorespiratory polygraphy.
Results: AHI as well as obstructive apnoea-index (oAI) were comparable in both
groups (AHI= 34.3±26.5/h vs. 32.3±18.0, p=n.s.; oAI=8.5±7.8/h vs. 10.0±10.8,
p=n.s.). We were able to verify increased CL, VL, time to peak ventilation (TTPV)
and circulatory delay (CD) in patients with HF (CL: 37.8±10.6s vs. 46.0±10.0s,
p=0.024; VL: 21.3±7.1 vs. 25.4±6.3, p=0.044; TTPV: 8.3±2.5s vs. 10.6±3.0s,
p=0.021; CD: 22.6±3.7s vs. 28.5±7.5s, p=0.005). Apnoea length (AL) was higher
in HF patients (16.5±3.9s vs. 20.5±4.9s, p=0.013). Positive and robust correlations
between parameters of OSA and degree of congestion were found in OSA patients
with HF exclusively: CL, VL, and TTPV increased with elevation of PCWP (CL:
r=0.53; p=0.006; VL: r=0.55; p=0.004; TTPV: r=0.47; p=0.015).
Respiratory parameters of OSA (CL, VL, TTPV) correlate with the degree of
congestion in patients with OSA and HF, but not in non-HF patients with OSA.
These results point to a reciprocal relationship of HF and OSA severity.

P445
Residual sleepiness in obstructive sleep apnea (OSA) patients on CPAP: Not
only a symptom but rather a true syndrome?
Merce Gasa 1 , Renaud Tamisier 1,2 , Marc Sapene 3 , Francis Martin 4 ,
Bruno Stach 5 , Yves Grillet 6 , Patrick Levy 1,2 , Jean-Louis Pepin 1,2 , on behalf of
the Scientific Council of The Sleep Registry of the French Federation of
Pneumology. 1 INSERM U 1042, HP2 Laboratory (Hypoxia: Pathophysiology),
Joseph Fourier University, La Tronche, France; 2 Sleep Laboratory and EFCR,
Locomotion, Rehabilitation and Physiology Department, Grenoble University
Hospital, Grenoble Cedex 09, France; 3 Unité Sommeil et Vigilance, Polyclinique
Bordeaux Cauderan, Bordeaux, France; 4 Unité des Pathologies du Sommeil,
Centre Hospitalier de Compiègne, Compiègne Cedex, France; 5 Service de
Pneumologie, Clinique Teissier, Valenciennes, France; 6 Pneumologie, Cabinet
Privé, Valence, France
Background: Hypoxic brain damage might explain persistent sleepiness in some
CPAP compliant OSA. Since residual sleepiness (RES) on CPAP remains not fully
understood, wake promoting dugs in RES are no longer allowed by the European
Medicines Agency.
Aim: To describe RES phenotype in a large prospective sample of OSA patients.
Methods: RES was defined by an Epworth Sleepiness Scale (ESS) ≥11. 1047
patients from the French National sleep registry (www.osfp.fr) attending follow-up
CPAP visit were eligible. Patients using CPAP <3 hours (n=275), with residual apnea+hypopnea index >15/h (n=31) and major depression were excluded
(n=150).
Results: RES prevalence in CPAP treated OSA was 13% and significantly decreased with CPAP use (9% in ≥6h/night users, p <0.005). Although patients
with RES at the time of diagnosis had a worse subjective appreciation of their
disease (general health scale, ESS and fatigue score) and complained more frequently from CPAP side effects, RES prevalence was lower in severe OSA than
in mild-moderate OSA (11% when AHI >30/h versus 18% when AHI between
15 to 30, p <0.005). Moreover, there was no relationship between RES and BMI,
cardiovascular co-morbidities or diabetes. CPAP did improved symptoms but to a
lower extent (Fatigue scale:-5.2 vs-2.7 in RES- and RES+ patients respectively,
p<0.001).

P448
Coexistence of central sleep apnea or periodic breathing pattern in patients
with congestive heart failure and obstructive sleep apnea
Michael Arzt 1 , Gerhard Weinreich 2,3 , Olaf Oldenburg 4 , Andrea Graml 3 ,
Helmut Teschler 2 , Karl Wegscheider 5 , Erland Erdmann 6 , Holger Woehrle 3,7 , for
the SchlaHF Investigators. 1 Dept. of Internal Medicine II, Pneumology, University
Hospital, Regensburg, Germany; 2 Dept. of Pneumology, Ruhrlandklinik,
University Hospital Essen, Germany; 3 Science Center, ResMed, Martinsried,
Germany; 4 Dept. of Cardiology, Heart and Diabetes Centre North-Rhine
Westphalia, University Hospital, Ruhr University Bochum, Bad Oeynhausen,
Germany; 5 Dept. of Medical Biometry and Epidemiology, University Medical
Center Hamburg-Eppendorf, Hamburg, Germany; 6 Clinic III for Internal
Medicine, Heart Center, University Hospital, Cologne, Germany; 7 Sleep and
Ventilation Center Blaubeuren, Respiratory Center Ulm, Ulm, Germany
Background: The presence of altered ventilator control instability in congestive
heart failure (CHF) patients with obstructive sleep apnea (OSA) may have signif-
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Centre, University of Leeds Medical School, United Kingdom; 8 Department of
Internal Medicine, Sahlgrenska Academy, University of Gothenburg, Sweden;
9
Department of Medicine, University Kiel, Germany; 10 Respiratory Centre of
Excellence, GlaxoSmithKline, Uxbridge, United Kingdom; 11 Hospital La Paz,
IdiPAZ, Madrid, Spain; 12 Excellence Medicale, GSK France, Marly Le Roi,
France

icant therapeutic implications. Indicators for ventilator control instability can be
significant proportions of central sleep apnea (CSA) and/or a periodic breathing
(PB) pattern. The aim of the present study was to determine the prevalence of such
indicators in CHF patients with OSA.
Patients and methods: The ongoing German multi-center SchlaHF registry
prospectively included 7007 stable CHF patients (NYHA class ≥II and LVEF
≤45%) from cardiology practices and cardiology departments of hospitals. Patients were studied with a two-channel screening device (nasal airflow, pulse
oximetry; ApneaLink, ResMed, Sydney, Australia) that detects PB patterns based
on an algorithm using pattern recognition. Patients with suspected SDB received
polysomnography (PSG) with certified scoring.
Results: Of the 2183 PSG-patients 1583 (73%) had an AHI ≥15/h, of whom
49% had OSA (≥50% of apneas and hypopneas were obstructive). In such CHF
patients with OSA the prevalence of a significant proportion of central apneas and
hypopneas (20-49%) was 35%. The prevalence of objectively assessed PB was
44% in OSA patients. 350 (59%) heart failure patients with OSA presented with
either a significant proportion of CSA and/or a PB pattern.
Conclusions: The high prevalence of a significant proportion of CSA and objectively assessed PB pattern in CHF patients with OSA suggests ventilator control
instability that may have an impact on the appropriate modality of positive airway
pressure therapy to suppress apneas and hypopneas.

Background: Although ischaemic heart disease (IHD) and chronic pulmonary
diseases, eg COPD, share similar risk factors, the prevalence and rate of diagnosis of airflow limitation (AL) compatible with COPD, and other lung function
abnormalities, in patients with IHD are largely unknown.
Methods: In a cross-sectional study conducted in 15 sites across nine European
countries (Belgium, France, Germany, Greece, Ireland, Italy, the Netherlands,
Spain, and Sweden), we investigated the prevalence of airflow limitation compatible with COPD (defined as post-bronchodilator (BD) FEV1 /FVC <0.70) and
other lung function abnormalities in outpatients with documented IHD who were
≥40 years, and current or former smokers. Each participant completed a core
questionnaire and performed full pre- and post-BD spirometry. Quality control of
spirometry readings was performed by a centralized system.
Results: Up to April 2012, we studied 1803 evaluable IHD patients, 86.0% male,
mean±SD age of 65.0±9.8 years. The prevalence of AL was 30.6% (95% C.I.
28.5%-32.8%, n=552) and, from 547 with available data, only 29.4% (n=161) of
these had a prior diagnosis of COPD. In addition, we found a restrictive lung
disease prevalence of 11.0% (defined as pre BD FVC<80% predicted and post
BD FEV1 /FVC≥70% predicted) in a subset of 1685 patients with available data.
Conclusions: Airflow limitation, compatible with COPD, and spirometry results
suggestive of restrictive lung disease are frequent in individuals with IHD and are
largely under-diagnosed, which has implications for the treatment and prognosis
of both respiratory and cardiovascular diseases.

P449
Pulmonary diffusion capacity is not associated with severity of
Cheyne-Stokes respiration in heart failure patients
Olaf Oldenburg, Britta Körber, Thomas Bitter, Thomas Fischbach,
Dieter Horstkotte. Department of Cardiology, Heart and Diabetes Center North
Rhine-Westphalia, Ruhr University Bochum, Bad Oeynhausen, Germany
A recent study in severe heart failure (HF) patients indicates a possible pathophysiological role of an impaired pulmonary diffusion capacity and respiratory
disturbance during sleep, especially the degree of Cheyne-Stokes respiration (CSR).
Aim of the present study was to verify this hypothesis in a larger cohort of HF
patients.
In 87 patients (83 male, age 68±9 years) with polysomnography confirmed and
untreated CSR due to cardiac failure (NYHA ≥ II, LV-EF ≤45%), pulmonary
diffusion capacity (TLCO and KCO) were prospectively investigated using the
single-breath method. Apnoea-hypopnoea-index (AHI) was 38.0±14/h, LV-EF
34±7%, TLCO 67±17% of normal and alveolar-volume corrected diffusion capacity (KCO) 85±20% of normal. Correlation analysis using Spearman rank order
correlation revealed no significant correlation of AHI and TLCO (r = 0.071, p =
0.516) or AHI and KCO (0.019, p = 0.863).

P451
Prevelance of osteoporosis in steroid naive post menopausal women with
COPD in Indian subjects
Deepak Talwar, Amrit Goel, Salik Raza. Pulmonary and Critical Care, Metro
Hospita and Heart Institute, Noida, UP, India
Study objective: Osteoporosis in elderly female COPD on inhaled or systemic corticosteroids had been reported. We looked into prevalence of osteoporosis by BMD
analysis in steroid naive COPD patients presenting to COPD clinic for first time.
Material & Method: Retrospective analysis done by computerized search of patient’s OPD records between Jan 10 & Dec 10.1084 patients visited clinic for COPD
and 411 underwent DEXA scan within 2 weeks. 253 post menopausal women
identified COPD. 122 were steroid naïve (on rescue salbutamol ± theophylline
and no records of using labeled systemic or local steroids). Severity of COPD was
classified as per GOLD. Statistical analysis done using one way ANOVA.
Results: Of 122 patients with COPD 61 (50%) had osteoporosis. 6/20 (30%)
GOLD stage 1 patients, 23/53 (43.39%) stage 2, 17/27 (62.96%) stage 3 and 15/22
(68.18%) in stage 4 had osteoporosis. Low BMD (T-score at AP spine < -1) was
observed in 17/20 (85%) stage 1, 44/53 (83.01%) stage 2, 23/27 (85.18%) stage
3 & 19/22 (86.36%) stage 4. Significantly lower BMD were observed in stage 1
(0.88±0.11 gm/cm2 ),Stage 2 (0.84±0.19 gm/cm2 ), Stage 3 (0.83±0.19 gm/cm2 )
& Stage 4 (0.78±0.16 gm/cm2 ) compared to normal age matched postmenopausal
women (1.10±0.22 gm/cm2 ) p-value =0.003, p value <0.001, p-value< 0.001, p
value <0.001 and p-value< 0.001 respectively.
Conclusion: In our subset of postmenopausal steroid naïve COPD women low
BMD is seen in 86% of patients being lowest in most severe COPD. Hence, it
would be prudent to do DEXA scan at initial visit of such patients particularly in
stage 3 and stage 4 COPD, where addon ICS could worsen BMD.

In our cohort of HF patients with untreated CSR no correlation of respiratory
disturbance during sleep and pulmonary diffusion capacity was found. Thus, a
significant role of an impaired pulmonary diffusion on CSR genesis seems to be
unlikely.

P452
The prevalence of chronic obstructive pulmonary disease (COPD) in
individuals with diabetes, hypertension, asthma, or mood/anxiety disorders:
A Canadian population study
Pat Camp 1 , Darcy Marciniuk 2 , Marieve Doucet 3 , Teresa To 4 , Robert Prosser 5 ,
Anita Kozyrskyj 6 , Nancy Garvey 7 , Kim Reimer 8 , S. Vanderloo 9 ,
Charles Gilbert 9 , Louise McRae 9 , Andrea Gershon 4 . 1 James Hogg Research
Centre, University of British Columbia, Vancouver, Canada; 2 Respiratory
Division, University of Saskatchewan, Saskatoon, Canada; 3 Institut National de
Sante Publique, Government of Quebec, Quebec, Canada; 4 Institute for Clinical
Evaluative Sciences, Institute for Clinical Evaluative Sciences, Toronto, Canada;
5
RJ Prosser and Associates, RJ Prosser and Associates, Vancouver, Canada;
6
Department of Pediatrics, University of Alberta, Edmonton, Canada; 7 Ministry
of Health and Long Term Care, Government of Ontario, Toronto, Canada;
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Ministry of Health, Government of British Columbia, Victoria, Canada; 9 Public
Health Agency of Canada, Government of Canada, Ottawa, Canada

78. Asthma and COPD: quality of life and
comorbidities
P450
Prevalence and under-diagnosis of airflow limitation and other lung function
abnormalities in patients with ischaemic heart disease: an interim analysis of
the ALICE study
Joan Soriano 1 , Nicolas Roche 3 , John Cockcroft 4 , Klaus Rabe 9 , Mark Kearney 7 ,
Guy Brusselle 5 , Frits Franssen 2 , Francisco Garcia Rio 11 , Bo Lundbäck 8 ,
Helen Marsden 10 , Hana Muellerova 10 , Paul Bloomfield 10 , Gilbert Nadeau 10 ,
Mathieu Vasselle 12 , Zoe Adams 10 , Angus Henderson 10 , Leo Fabbri 6 .
1
Fundación Caubet-CIMERA Illes Balears, CIMERA, Bunyola, Spain; 2 Program
Development Centre, CIRO, Horn, Netherlands; 3 Respiratory and Intensive Care
Medicine, Hôtel-Dieu Hospital, University Paris Descartes, Paris, France;
4
Wales Heart Research Institute, Cardiff University School of Medicine, Cardiff,
United Kingdom; 5 Department of Respiratory Medicine, Ghent University
Hospital, Ghent, Belgium; 6 Department of Oncology Haematology and
Respiratory Diseases, Section of Respiratory Diseases, University of Modena &
Reggio Emilia, Modena, Italy;7 Multidisciplinary Cardiovascular Research

There is little information on the prevalence of COPD among people with other
chronic conditions. We determined the cross sectional prevalence of COPD among
Canadians with diabetes, asthma, hypertension, and mood/anxiety disorders. We
also compared the all-cause mortality between individuals with these other diseases
with/without COPD.
Methods: Using the Canadian Chronic Disease Surveillance System (CCDSS),
we analyzed 2008/2009 administrative health data for Canadians aged 35 years
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and older, from 12 of 13 provinces/territories. COPD, diabetes, hypertension,
mood/anxiety disorders and asthma were identified using ICD9/10 codes from
physician billing and hospitalization records.
Results: The prevalence of COPD among Canadians aged 35 years and older
was 8.2%. The prevalence of COPD among people with diabetes, hypertension,
mood/anxiety disorder and asthma was respectively 11.4% (95% confidence interval (CI) 11.35, 11.44), 10.0% (95%CI 9.99, 10.04), 11.6%, (95%CI 11.57, 11.66)
and 26.3% (95%CI 26.20, 26.35). In addition, a diagnosis of COPD was associated
with a 140% increase in mortality among people with diabetes and a 154% increase
in mortality among people with hypertension (comorbid mortality among people
with asthma or mood/anxiety disorders could not be calculated because the data
were not available).
Conclusions: COPD is a prevalent comorbid condition for individuals with asthma,
mood/anxiety disorder, diabetes and hypertension and comorbid COPD is associated with higher mortality. An integrated care approach to these patients may
optimize health outcomes and reduce the burden of chronic disease.

73; P=0.50) compared to others, but neither difference was statistically significant.
In cross-sectional analysis, adjusting for various confounders, there was no evidence that use of ARB or ACE inhibitors was associated with less emphysema or
better lung function.

P453
Comorbidity between chronic obstructive pulmonary disease and type 2
diabetes in adult twins
Howraman Meteran 1 , Backer Vibeke 1 , Kyvik Kirsten Ohm 2 , Axel Skytthe 3 ,
Simon Francis Thomsen 1 . 1 Department of Respiratory Medicine, Bispebjerg
Hospital, Copenhagen NV, Denmark; 2 Institute of Regional Health Services
Research & Odense Patient Data Explorative Network, University of Southern
Denmark, Odense, Denmark; 3 The Danish Twin Registry, University of Southern
Denmark, Odense, Denmark

Background: Patients with chronic obstructive pulmonary disease (COPD) have
evidence of systemic inflammation that may be implicated in the development of
comorbidities. We tested the hypothesis that elevated levels of three inflammatory
biomarkers are associated with increased risk of comorbidities in COPD.
Methods: We measured baseline C-reactive protein (CRP), fibrinogen, and leukocyte count in 10,052 COPD patients from two large population studies. During
a median 5-years follow-up we recorded hospital admissions due to ischemic
heart disease, myocardial infarction, heart failure, type II diabetes, lung cancer,
pneumonia, pulmonary embolism, hip fracture, and depression as endpoints.
Results: Multifactorially adjusted risk of ischemic heart disease was increased by
a factor of 2.19 (95% confidence interval 1.48 to 3.23) in individuals with three
biomarkers elevated (CRP above 3 mg per liter, fibrinogen above 14 μmol per
liter, and leukocyte count above 9 x109 per liter) versus individuals with all three
biomarkers at or below these limits. Corresponding hazard ratios were 2.32 (1.34
to 4.04) for myocardial infarction, 2.63 (1.71 to 4.04) for heart failure, 3.54 (2.03
to 6.19) for diabetes, 4.00 (2.12 to 7.54) for lung cancer, and 2.71 (2.03 to 3.63) for
pneumonia. There were no consistent differences in risk of pulmonary embolism,
hip fracture, or depression as a function of these three biomarkers.
Conclusions: Simultaneously elevated levels of CRP, fibrinogen, and leukocyte
count are associated with a 2 to 4-fold increased risk of major comorbidities in
COPD. These findings may enable clinicians to conduct stratified management of
comorbidities in COPD patients.

P455
Inflammatory biomarkers and comorbidities in chronic obstructive
pulmonary disease
Mette Thomsen 1 , Morten Dahl 3 , Peter Lange 2 , Jørgen Vestbo 4 ,
Børge Nordestgaard 1 . 1 Clinical Biochemistry, Herlev Hospital, Copenhagen
University Hospital, Herlev, Denmark; 2 Respiratory Section, Hvidovre Hospital,
Copenhagen University Hospital, Hvidovre, Denmark; 3 Clinical Biochemistry,
Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark;
4
Respiratory Research Group, Manchester Academic Health Science Centre,
University Hospital South Manchester NHS Foundation Trust, Manchester,
United Kingdom

Aim: To examine the relationship between chronic bronchitis and chronic obstructive pulmonary disease (COPD), and type 2 diabetes in adult twins.
Methods: Questionnaire data on chronic bronchitis and hospital data on diagnosed
COPD on 13,649 twins, 50-71 years of age, from the Danish Twin Registry, were
cross-linked with hospital discharge diagnosis data on type 2 diabetes from the
Danish National Patient Registry.
Results: The risk of type 2 diabetes was higher in subjects with symptoms of
chronic bronchitis compared with subjects without symptoms of chronic bronchitis
(3.5 vs. 2.3%), OR=1.53 (1.09 - 2.15), p=0.013; and in subjects with diagnosed
COPD compared with subjects without diagnosed COPD (6.6 vs. 2.3%), OR=2.97
(1.95-4.53), p=0.000. The results were significant after adjusting for age, sex, and
smoking. Correlations between genetic effects on chronic bronchitis and type 2
diabetes; and between genetic effects on diagnosed COPD and type 2 diabetes,
respectively, were 0.25 (0.00-0.59), p=0.130 and 0.35 (0.00-0.72), p=0.134.
Conclusions: Patients with chronic bronchitis and COPD have an increased risk of
type 2 diabetes independently of sex, age, and smoking. Furthermore, comorbidity
between these diseases seemed not to be explained by shared genetic factors. The
increased risk of type 2 diabetes must be accommodated in the management of
patients with chronic bronchitis and COPD.
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Comorbidity in chronic obstructive pulmonary disease (COPD): Data from
the fourth Korean National Health and Nutrition Examination Survey
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Chansoo Moon, Sae Byol Kim, Kyung Soo Chung, Seon Cheol Park, Won
Jai Jung, Eun Young Kim, Ji Ye Jung, Young Ae Kang, Moo Suk Park, Young
Sam Kim, Se Kyu Kim, Chul Min Ahn, Joon Chang. Division of Pulmonology,
Department of Internal Medicine, Yonsei University College of Medicine, Seoul,
Republic of Korea
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Introduction: Many comorbidities frequently coexist with chronic obstructive
pulmonary disease (COPD) and they could influence on poor prognosis. We tried
to determine which comorbidities frequently coexist in individuals with COPD
using population based nationwide survey.
Method: We used data obtained in the first (2007) and second year (2008) of the
Fourth Korean National Health and Nutrition Examination Survey (KNHANES
IV) and included participants aged ≥40 years. Subjects with FEV1 /FVC<0.7 was
defined as individuals with COPD. Participants with history of asthma, pulmonary
tuberculosis and bronchiectasis were excluded.
Result: Baseline characteristics were not significantly different between COPD
group (n=357) and control group (n=357) except spirometric findings. COPD
group was associated with increased risk of low BMI (<18.5 kg/m2 ) (OR 3.53,
95% CI 1.29-9.68; p=0.014) and associated with decreased risk of hypertension
(OR 0.73, 95% CI 0.54-0.99; p=0.042) and hypercholesterolemia (OR 0.59, 95%
CI 0.37-0.93; p=0.022). The incidence of low BMI uniquely increased with the
severity of airflow obstruction (1.4% in control subjects, 3.6% in GOLD stage I,
4.5% in GOLD stage II and 30% in GOLD stage III+; p<0.0001). However, the
incidence of hypertension and hypercholesterolemia did not.
Conclusion: Incidence of low BMI uniquely increased with the severity of airflow
limitation. However, more study is needed to confirm whether low BMI is the
cause of COPD or the result of COPD.

In a murine model of emphysema, angiotensin receptor blockers (ARB) improved
airway and airspace architecture and lung function. We hypothesized that use of
ARBs and angiotensin-converting enzyme (ACE) inhibitors would be associated
with higher lung function and less emphysema on computed tomography (CT).
The Multi-Ethnic Study of Atherosclerosis (MESA) recruited participants age 4584 years free of clinical cardiovascular disease. Percent emphysema was estimated
on full-inspiration cardiac CT scan using a threshold of -910 HU. Spirometry was
measured following ATS/ERS guidelines. Linear regression models adjusted for
age, sex, race/ethnicity, body mass index, smoking status, pack-years, exposure
to second-hand smoke, educational attainment, hypertension, diabetes, asthma,
family history of emphysema, statin use, female hormone replacement therapy,
fish oil use and scanner type.
Among 3,599 participants (mean age 61±10 years, 51% female; 35% white, 26%
black, 22% Hispanic, 16% Chinese), the proportion of participants using ARBs
and ACE inhibitors was 5.5% and 11.8%, respectively. The mean square root transformed percent emphysema was 3.85±1.52, the mean FEV1 (L) was 3.5±0.7.
Participants using ARBs or ACE inhibitors had slightly less square root transformed percent emphysema (-0.12, 95% CI: -031, 0.07; P=0.22) and participants
using ACE inhibitors had slightly higher levels of FEV1 (19 mL; 95% CI: -35,
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Ventilatory function and markers of metabolic disorders in young adults
Vanessa Garcia Larsen 1 , Peter Burney 1 , Ioannis Bakolis 1 , Hugo Amigo 2 ,
Patricia Bustos 2 , Roberto Rona 3 . 1 Respiratory Epidemiology & Public Health,
National Heart and Lung Institute, Imperial College London, London, United
Kingdom; 2 Department of Nutrition, Faculty of Medicine, University of Chile,
Santiago, Chile; 3 Department of Psychological Medicine, Weston Education
Centre, King’s College London, United Kingdom
Background: Metabolic disorders are related to poor lung health in adults but

61s

S UNDAY, S EPTEMBER 2 ND 2012
Results: BMI varied from -3.91 to 8.65 kg/m2 in subjects with COPD, and from
-12.76 to 14.54 kg/m2 in subjects without COPD. In COPD subjects, longitudinal
changes in BMI were significantly associated with reduction in lung function
parameters. Estimated coefficients of BMI were -0.142, p = 0.024, and -0.184, p
= 0.004, for FEV1 and FVC, respectively. These associations were independent
from gender, baseline smoking habit and baseline BMI, while were affected by
baseline age. Analogous results were observed in subjects without COPD.
Conclusions: Longitudinal BMI changes affect lung function in subjects with and
without COPD. On average an accelerated decline of lung function is observed in
those COPD subjects with higher increase of BMI over follow-up.

there is limited evidence of this effect in young adults. Early identification of these
markers might contribute to improve lung function and to prevent COPD later in
life. In this study we investigated the relationship between measures of ventilatory
function and markers of metabolic disorders in young adults.
Methods: A cross-sectional study was performed in 1000 subjects aged 22-28
years old from a semi rural area in Chile. Forced vital capacity (FVC) and
the ratio FEV1 /FVC were the outcomes. Serum levels of fasting insulin, highdensity lipoprotein, triglycerides and plasma glucose were also measured. Insulin
resistance status (Homeostatic Model Assessment (HOMA-IR)) and metabolic
syndrome (MS) were calculated.
Results: 970 participants had valid lung function data and complete information
on exposures. The mean value of HOMA-IR was 2.59 in males and 2.48 in females
(reference cut off point 2.53). 12% of males and 11% of females had MS (defined
according the ATP III guidelines). After adjusting for potential confounders, FVC
(L) was statistically negatively related to high HOMA-IR (difference of means
-0.11 (95% Confidence Interval [CI] -0.17 to -0.05, P value <0.0001). FVC was
also statistically negatively associated with MS (difference of means -0.18 (95%
CI -0.27 to -0.09, P value <0.001). No association was found between FEV1 /FVC
and these markers.
Conclusion: Presence of metabolic disorders had a deleterious effect on ventilatory
function in the young adults studied.
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University, Umeå, Sweden; 4 Section of Occupational and Environmental
Medicine, Institute of Medicine, University of Gothenburg, Sweden; 5 Department
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Background: Nocturnal gastroesophageal reflux (nGER) is associated with asthma
and obstructive sleep apnea (OSA) in observational studies, but prospective epidemiological studies are lacking. Our aim was to investigate whether nGER is a
risk factor for onset of asthma, respiratory and OSA symptoms in a prospective
population based study.
Methods: We invited 2640 randomly selected subjects from Iceland, Sweden and
Belgium for two evaluations with a nine years interval (participation rate 66.7%).
They participated in a structured interview, answered a questionnaire regarding
respiratory symptoms, sleep and nGER, underwent spirometry and a methacholine
challenge. Blood samples were analyzed for specific IgE.
Results: Subjects with persistent nGER (n = 123) had an increased risk of asthma
at follow-up after 9 years, independent of gender, age, location, smoking history,
BMI at baseline and change in BMI [OR (95% CI): 2.3 (1.1-4.9)]. Persistent nGER
was also independently related to the onset of various respiratory symptoms (OR
(95% CI): 3.0 (1.6-5.6)). The risk of developing symptoms of OSA was increased
in subjects with new onset of nGER and persistent nGER [OR (95% CI): 2.2
(1.3-1.6) and 2.0 (1.0-3.7), respectively]. No significant independent association
was found between nGER and lung function or bronchial responsiveness.
Conclusions: Persistent nocturnal gastroesophageal reflux contributes to the development of asthma and respiratory symptoms. The risk of new onset of OSA
symptoms is also higher among subjects with nGER. These findings further support
the conclusion that nGER may play a causative role in the genesis of respiratory
symptoms and diseases.

Background: Obesity is a known risk factor for chronic diseases. Recently, studies
have shown that abdominal fat, measured by waist circumference, rather than BMI,
is a more important predictor for the development of non-communicable chronic
diseases.
Objective: To evaluate the association between waist circumference (WC) and
lung function parameters among adults.
Methods: A cross-sectional study was performed in five Latin America countries
(Brazil, Chile, Mexico, Uruguay and Venezuela), named the PLATINO study. The
data were collected between 2002 and 2004 among adults aged ≥40 years old.
FVC and FEV1 were measured using spirometry pre and post bronchodilator.
WC was measured by trained interviewers. Data analyses were performed using
multiple linear regression models and were stratified by sex.
Results: The correlation coefficients (r) between WC and FVC and FEV1 were
negative, although for WC and FEV1/FVC the coefficients were positive. After
adjusting for age, height, weight, BMI and smoking, the increase of 1 cm in
WC decreased FEV1 by 0.018 liters [95%CI -0.023; -0.013] in males, and 0.009
liters [95%CI -0.011; -0.006] in females. For FVC, the results showed the same
direction, but were more expressive (males β = -0.024 [95%CI -0.057; -0.018] and
females β = -0.014 [95%CI -0.017; -0.011]). When we evaluated the predicted
values for FEV1 and FVC, an inverse relationship with WC was also found. For
FEV1/FVC, only females showed a direct relationship with WC (β = 0.066 [95%CI
0.018; 0.114]).
Conclusion: WC has an inverse relationship with lung function parameters in both
males and females adults in Latin America, constituting an important public health
issue requiring interventions.
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Patients with depressive symptoms presenting to the emergency department
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Background: Depressive symptoms are associated with worse long-term asthma
but less is known about their effects on acute exacerbations.
Methods: This analysis compared clinical characteristics according to depressive
symptoms among 296 patients presenting for asthma to emergency departments
(EDs) in New York City. At presentation patients completed valid surveys measuring asthma variables and depressive symptoms. Patients received follow-ups for
16 weeks.
Results: Mean age was 44 years, 72% were women, and 23% had a positive screen
for depression. Compared to those with a negative screen, those with a positive
screen were more likely not to know what triggered the exacerbation (11% vs 22%,
p=.01), and to report worse asthma-related quality of life (p<.0001), worse asthma
control (p=.0002), and worse asthma self-efficacy (p<.0001). These relationships
persisted in multivariate analysis when controlled age, sex, and long-term asthma
severity (p≤.02). There were no differences in hospitalization rates for the current
exacerbation based on depressive symptoms, but among those admitted (n=184),
more patients with a positive screen had a length of stay that exceeded the median
of 3 days (45% vs 71%, p=.004). At 4 weeks (n=269) and 16 weeks (n=281)
patients with a positive screen were more likely to have taken rescue beta agonists
(67% vs 84%, p=.01) and to have had a repeat ED visit for asthma (17% vs 27%,
p=.09), respectively.
Conclusions: Asthma ED patients with a positive screen for depression had
worse self-report clinical status and more short-term resource utilization. Depres-

Background: Longitudinal studies have shown that increases in BMI can lead to a
reduction in pulmonary function, and the nature of this association remains under
investigation in COPD.
Aim: To evaluate the effects of BMI changes over an 8.2-17.5 year follow-up on,
FEV1and FVC in COPD subjects from a longitudinal general population study.
Methods: Subjects (n = 1472, >24years of age) participating in both baseline
and follow-up survey from two different longitudinal general population studies
in Italy (Po river delta and Pisa) were investigated. COPD subjects (n=230) were
defined those with FEV1/FVC<0.70 at baseline. Longitudinal changes () in
BMI, FVC, and FEV1 were computed as absolute differences between the values
at follow-up and those at baseline. Linear regression models for FEV1, FVC,
and with BMI, gender, baseline age, baseline smoking habits, and baseline BMI
as covariates were applied.
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sive symptoms may be modifiable and should be addressed in relation to acute
exacerbations.

Methods: Spirometry was performed in a random population sample from the
region of Augsburg, Germany (n=935, aged 65-90y). From subjects free of lung
disease (COPD, Asthma) two subgroups with either poor (’senile’; n=87) or
favourable (’juvenile’; n=82) lung function were selected from the lower and
upper 10% of the FEV1%pred distribution. TLC, DLCO, peak inspiratory pressure
at RV (Pimax), the decrease in airway pressure at 0.1s (P01), and 6MWD were
determined.
Results: P01 and P01/MV were not affected by age, while spirometric values,
DLCO/VA and Pimax showed an age dependent decline. ’Senile’ phenotype subjects had 10% lower DLCO (p<0.05), while DLCO/VA was not affected. P01,
P01/MV and P01/Pimax were increased by at least 45% and Pimax reduced by
13% in the ’senile’ group (p<0.05). Multiple regression analysis in ’senile’ and
’juvenile’ subjects revealed that limitations in DLCO and Pimax contribute to a
reduced 6-MWD.
Discussion: Elderly subjects with poor spirometry, while being free from overt
lung disease, also suffer from age related limitations in gas exchange capacity,
reduced muscle strength, and increased workload during breathing. This limited
respiratory capacity may contribute to reduced physical fitness and morbidity.
Supported by German Federal Ministry of Education and Research (BMBF FKZ
01ET0713) as part of the ’Health in old age’ program.
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Anxiety and depression may increase the risk of developing asthma. We conducted
a prospective study to test this hypothesis and additionally investigate the potential
joint effect of these symptoms and obesity.
We studied 23,199 adults who were 19-55 years old at baseline in the Norwegian
Nord-Trøndelag Health Study (HUNT). The participants were followed for 11
years. The Hospital Anxiety and Depression Scale (HADS) was used to measure
anxiety (HADS-A ≥8, range 0-21) and depression (HADS-D ≥8, range 0-21)
symptoms. Obesity was classified as having a body mass index of ≥30.0 kg/m2 .
Incident asthma was self-reported. Odds ratios (ORs) for incident asthma associated with anxiety or depression were calculated using logistic regression models.
To test the joint effect of anxiety or depression and obesity we calculated the
relative excess risk due to interaction (RERI).
At baseline 4,151 participants (17.9%) had anxiety or depression symptoms. There
was a significant association of anxiety or depression with incident asthma (OR
1.36, 95% confidence interval (CI) 1.15-1.60). Compared to non-obese without
anxiety or depression, non-obese with anxiety or depression (OR 1.23, 95% CI
1.02-1.49) and obese subjects without anxiety or depression (OR 1.51, 95% CI
1.21-1.88), subjects with both obesity and anxiety or depression had a significantly
higher risk of incident asthma (OR 2.82, 95% CI 2.08-3.81). The RERI for incident
asthma with anxiety or depression and obesity was 1.08 (95% CI 0.20-1.95).
This study suggests that anxiety and depression symptoms contribute to incident
asthma in adults. Obesity may interact with anxiety and depression symptoms in
increasing the risk of asthma.
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Introduction: We have previously reported that patients with both asthma and
rhinosinusitis have impaired quality of life compared to asthma patients without
rhinosinusitis.
Aim: The aim of the current study is to further analyze quality of life in asthma. The
study was part of the Global Allergy and Asthma European Network (GA2 LEN)
survey and follow-up.
Methods: A total of 499 asthmatics (age 17-76) completed the Juniper miniAsthma Quality of Life Questionnaire (mAQLQ) in four centres in Sweden, as
part of a clinical follow-up visit of the GA2 LEN survey. Lung function and
exhaled nitric oxide (FeNO) were measured, and the patients were interviewed.
Asthma was defined as self-reported diagnosis of asthma and presence of at least
one asthma symptom or use of asthma medication. Rhinosinusitis was defined as
having at least two sinusitis symptoms, providing that nasal blockage or nasal
discharge were reported. Multiple regression analysis was used.
Results: The overall mAQLQ score was related to having rhinosinusitis (-0.51
units, P<0.0001), current smoking (-0.42 mAQLQ units, P=0.015), lower FEV1
(-0.08 units per 10% predicted decrease, P=0.004) and high age (62-76 years
compared to 17-32 years;-0.44 units, P=0.009). The analysis did not show any
significant relationship between mAQLQ and BMI or FeNO. These results remain statistically significant also after adjusting for gender, centre and inhaled
corticosteriod use.
Conclusion: Co-current rhinosinusitis, current smoking, lower lung function and
high age are related to poorer quality of life in asthma patients.
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Asthma in pregnancy and risk of preterm delivery
David Olsson 1 , Lennart Bråbäck 1,2 , Bertil Forsberg 1 . 1 Public Health and
Clinical Medicine, Umeå University, Umeå, Sweden; 2 Research and
Development, Sundsvall Hospital, Sundsvall, Sweden
The effects of asthma on pregnancy outcomes differ between studies. A recent
review indicates that the conflicting results are related to study design, where larger
database studies have reported increased risks, and smaller clinical prospective
cohort studies have not found significantly increased risks. We study the effect of
asthma within a large study of air pollution and preterm birth; is there an increase
in preterm birth and how common are exacerbations in pregnancy resulting in
outpatient hospital visits?
Our study cohort from Stockholm, Sweden, is constructed by matching live births
1998-2006 from the Medical Birth Registry with information on the mother from
the Patient Registry (1987-2010 for hospital admissions and 2001-2010 for outpatient hospital visits) and information from the drug register (July 2006 -2011). We
define all mothers who had at least one hospital visit for asthma or had asthma
medication as having asthma. We used logistic regression to assess the relation
between asthma and preterm birth. We adjusted the model for education, previous
preterm birth, origin, parity, date of conception and maternal age.
The prevalence of preterm birth was 5.4% among mothers with asthma (n=13 261)
and 4.4% in the rest of the population (n= 111 931). The odds ratio for giving birth
preterm was 1.27 (p < 0.01) for women with asthma compared to non-asthmatic
mothers. 1.9% of the asthmatic mothers had a hospital contact for asthma during
pregnancy, and 8.4% of them delivered preterm.
Asthma is associated with an increased risk of preterm birth, particularly in women
with exacerbations of the asthma during pregnancy.
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Background: Asthma patients know the benefits of exercise but often avoid
physical activity because they are concerned it will exacerbate asthma.
Objective: To assess longitudinal asthma status in 256 primary care patients in
New York City enrolled in a trial to increase lifestyle physical activity.
Methods: Patients were randomized to 2 protocols to increase physical activity during 12 months. At enrollment patients completed the Asthma Quality of
Life Questionnaire (AQLQ) and the Asthma Control Questionnaire (ACQ), and
received asthma self-management instruction through an evaluative test and workbook. Exercise and self-management were reinforced every 2 months. The AQLQ
was repeated every 4 months and the ACQ was repeated at 12 months.
Results: Mean age was 43 years, 75% were women. At 12 months there were
clinically important increases in physical activity with no differences between
groups; thus data were pooled for asthma analyses. The enrollment AQLQ score
was 5.0±1.3 and increased to 5.9±1.1; corresponding to a clinically important
difference. Correlations between AQLQ and physical activity were approximately

Background: Lung function, typically assessed by spirometry, is a strong predictor
for overall morbidity and mortality. To improve our mechanistic understanding
we examined whether poor spirometric lung function is associated with general
respiratory limitations in elderly subjects with apparently healthy lungs.
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0.35 (p<0.0001) at each time point. In a mixed effects model, variables associated
with improvement in AQLQ scores over time were male sex, less severe asthma,
not taking maintenance asthma medications, fewer depressive symptoms, and increased physical activity (all variables p≤0.03). According to the ACQ, asthma
was well controlled in 38% at enrollment and in 60% at 12 months (p<0.0001).
Conclusions: With attention to self management, increased physical activity did
not compromise asthma control and for most patients was associated with improved
asthma.

(parainfluenza, respiratory syncytial virus and picornavirus) were examined in the
Canadian Asthma Primary Prevention Study using both family-based transmission
disequilibrium test and case-control methods.
Results: IL1R2 and TLR1 SNPs were associated with atopy after correction for
multiple comparisons. There is significant evidence that SNP*virus interactions
with these same SNPs modifies the risk for atopic asthma and AHR in a high risk
birth cohort. In addition, an NFKBIA SNP was associated with atopic asthma. All
three viruses demonstrated a skew in the distribution of SNP*viral interactions
(based on QQ plots) for AHR at 7 years of age. RSV was associated with an
increased number of SNP*viral interactions for atopy and atopic asthma at 7 years
of age.
Conclusion: We have identified novel susceptibility genes for asthma and related
traits and interactions between these genes and early life viral infections.
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Background: Several studies have investigated associations between OSAS and
obstructive airway disease, with inconsistent results.
Aim: To study the relationship between OSAS and pulmonary function in a general
Norwegian population.
Methods: An age and sex stratified random sample of all adults aged 47-48 and
71-73 living in Bergen, Norway, were invited to a cross-sectional study. The 3506
attendants completed a questionnaire including symptoms of OSAS. Subjects were
classified as having OSAS if they reported snoring, breathing cessations, and
daytime sleepiness using the Karolinska Sleep Questionnaire, previously validated
against polysomnography. Spirometry including bronchodilator test inhaling 400
ug Salbutamol was performed by all subjects. Logistic regression analyses, including interaction analyses between sex and pulmonary function, were used to
examine associations between OSAS and pre- and postbronchodilator (postBD)
FEV1, FVC and FEV1/FVC.
Results: The prevalence of OSAS was 4,8% (20/322) in subjects with chronic
airflow limitation as defined by postBD FEV1/FVC<0.7 and 4,4% (119/2829)
in subjects with FEV1/FVC>0,7 [P=0.74]. FEV1 and FVC (% of predicted)
were not associated with increased risk of OSAS, after adjustment for age, sex,
BMI, waist-hip ratio and smoking. Women with postBD FEV1/FVC<0.7 had an
increased risk of OSAS with an OR of 3.53 (1.17, 10.60) compared to women
with an FEV1/FVC>0.7, but this relationship was not present among men; OR
0,70 (0.31-1.58).
Conclusions: Chronic airflow limitation, assessed by post bronchodilator spirometry, was associated with OSAS among women only. There was no relationship
between OSAS and FEV1 or FVC.

A significant association of SNP rs37972 in GLCCI1 in a genomewide study was
identified in children with asthma. Our goal was to evaluate biomarkers and pharmacogenetic determinants that may improve effectiveness of treatment in adults
with SA. Eighty five SA patients and 66 with mild-to-moderate asthma (MA) were
included in the BIOAIR study. After optimization of treatment, they underwent
a double-blind 2 week oral steroid intervention (prednisolone 0.5 mg/kg/day).
DNA was extracted from whole blood and the rs37972 (C/T) polymorphism in
the GLCCI1 gene was analyzed using TaqMan allelic discrimination on the ABI
Prism 7500 detection system. The oral steroid intervention resulted in a significant
increase in FEV1 (% predicted) in SA (6.6%, 95% CI 2.4 – 10.8, p=0.002, steroid
treatment vs placebo) but not in MA (-0.5%, 95% CI -3.4 – 2.4, p=0.38) or COPD
(1.2%, 95% CI -1.7 – 4.0, p=0.35) (p=0.02,between group comparisons). The
responsiveness to oral steroids was significantly better in patients characterized
by the highest blood eosinophils (>0.44x109/L), the highest sputum eosinophils
(>4%), the lowest sputum neutrophils (<49%) and the highest FeNO (>40ppb).
A functional GLCCI1 variant was weakly associated with reduced improvement
of lung function in response to glucocorticosteroids (p>0.05) and correlated significantly with the number of eosinophils in induced sputum and FeNO (p<0.05).
In the majority of SA patients, systemic steroid treatment induces an improvement in lung function. The positive response to oral steroids may be associated
with certain genotype and phenotypic markers that may improove therapeutic
decisions.

P470
Two single nucleotide polymorphisms in TSLP gene promoter region are
associated with asthma susceptibility in Chinese Han population
Wen Liu, Liang Dong. Dept. of Pulmonary Medicine, Qilu Hospital of Shandong
University, Jinan, Shandong, China
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P468
Associations and interactions of genetic polymorphisms in innate immunity
genes with early viral infections and susceptibility to asthma and
asthma-related phenotypes
Denise Daley 1,2 , Julie Park 1 , Jian-Qing He 1 , Jin Yan 1 , Loubna Akhabir 1 ,
Dorota Stefanowicz 1 , Allan Becker 3 , Moira Chan-Yeung 4 , Yohan Bosse 5 ,
Anita Kozyrskji 6 , Alan James 7 , Arthur Musk 8 , Catherine Laprise 9 ,
Richard Hegele 10 , Peter Pare 1,2 , Andrew Sandford 1,2 . 1 James Hogg Research
Center, Institute for Heart and Lung Health, University of British Columbia,
Vancouver, BC, Canada; 2 Division of Respiratory Medicine, University of British
Columbia, Vancouver, BC, Canada; 3 Department of Pediatrics and Child Health
and Manitoba Institute of Child Health, University of Manitoba, Winnipeg, MB,
Canada; 4 Occupational and Environmental Lung Disease Unit, University of
British Columbia, Vancouver, BC, Canada; 5 Department of Molecular Medicine,
Laval university, Quebec, QC, Canada; 6 Department of Pediatrics, University of
Alberta, Edmonton, AB, Canada; 7 Department of Pulmonary Physiology and
Sleep Medicine, Shir Charles Gairdner Hospital, Perth, WA, Australia;
8
Department of Respiratory Medicine, Sir Charles Gairdner Hospital, Perth, WA,
Australia; 9 Departement des Sciences Fondamentales, Universite du Quebec a
Chicoutimi, Saguenay, QC, Canada; 10 Department of Laboratory Medicine and
Pathobiology, University of Toronto, ON, Canada

Background: Asthma is a chronic inflammatory disease of the airway. Thymic
stromal lymphopoietin (TSLP) can aggravate asthmatic lung inflammation.
Objective: To analyze the polymorphism of two single nucleotide polymorphisms
(SNPs) Rs2289276 and Rs2289278 in TSLP gene promoter region and to evaluate
the association between the two SNPs and asthma susceptibility in Chinese Han
population.
Methods: 531 asthmatic patients and 540 normal controls were collected and the
genotypes of SNPs Rs2289276 and Rs2289278 were detected with polymerase
chain reaction and restriction fragment length polymorphism (PCR-RFLP), genotype and allele frequency were calculated and analyzed with Chi-square test.
Results: The genotype and allele frequencies of the two SNPs in asthma patients
were significantly different from those in the healthy controls.
Table 1. Genotypic and allelic association analysis of TSLP promoter single-nucleotide polymorphisms in Chinese asthma study
SNPs ID
Rs2289276
CC
CT
TT
C
T
Rs2289278
CC
CG
GG
C
G

Background: The innate immune system is essential for host survival because it
recognizes invading pathogens and mounts defensive responses.
Objectives: Identify genetic associations of innate immunity genes and interactions with early viral infections (first 12 months of life) and asthma phenotypes in
a high risk birth cohort
Methods: Three Canadian family-based studies and one Australian populationbased case control study (n=5565) were used to investigate associations of 321
single nucleotide polymorphisms (SNPs) in 26 innate immunity genes with: atopy,
asthma, atopic asthma and airway hyper-responsiveness (AHR). Interactions between innate immunity genes and early viral exposure to three common viruses

Asthma

Control

P value

240
224
46
704 (69.0%)
316 (31.0%)

292
198
31
782 (75.0%)
260 (25.0%)

0.002

342
156
28
840 (79.8%)
212 (20.2%)

306
181
41
793 (75.1%)
263 (24.9%)

0.009

0.043
0.009

Rs2289278 C allele was correlated with decreased FEV1 : FVC (P≤0.05).
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the potential miRNA target site was cloned downstream of the luciferase gene in
pmirGLO vector and then transfected into HepG2 cells that are known to express
mir-1285. Luciferase assay showed that mir-1285 did not recognize the cloned
sequence. Additional investigation will consider the regulatory role of mir-5096
on IREB2 expression.

P473
Case-control association analysis of candidate genes in asthma, rhinitis and
COPD: A preliminary report
Cristina Bombieri 1 , Anna Rita Lo Presti 1 , Francesca Belpinati 1 ,
Simone Accordini 2 , Alessandro Baldan 1 , Marcello Ferrari 3 , Giovanni Malerba 1 ,
Elisabetta Zanolin 2 , Pier Franco Pignatti 1 , Roberto de Marco 2 . 1 Dpt. of Life and
Reproduction Sciences, Section of Biology and Genetics, University of Verona,
Italy; 2 Dpt. of Medicine and Public Health, Section of Epidemiology and Medical
Statistics, University of Verona, Italy; 3 Dpt. of Medicine, Section of Internal
Medicine D, University of Verona, Italy

Conclusions: TSLP variants are significantly associated with bronchial asthma.
TSLP might be a new therapeutic target molecule for asthma.

P471
Association of TGFB1 and IL4RnG2 gene polymorphisms with asthma
Pedro J. Romero Palacios 1 , Juan Carlos Alavrez Merino 2 , Carolina Cisneros
Serrano 3 , Pablo De Diego Fernández 4 , Francisco J. González Barcala 5 , José
María Ignacio García 6 , Antonio Pereira Vega 7 , Luis Pérez de LLano 8 ,
Isabel Urrutia Landa 9 . 1 Medicina, Facultad de Medicina. Universidad de
Granada, Granada, Andalucía, Spain; 2 Medicina Legal, Toxicología y
Psiquiatría, Facultad de Medicina. Universidad de Granada, Granada,
Andalucía, Spain; 3 Servicio de Neumología., Hospital Universitario de la
Princesa, Madrid, Spain; 4 Servicio de Pediatría, Hospital Universitario Virgen
de las Nieves, Granada, Spain; 5 Servicio de Neumología, Hospital de Loureiro
Crespo, Pontevedra, Galicia, Spain; 6 Servicio de Neumología, Hospital Serranía
de Ronda, Málaga., Andalucía, Spain; 7 Servicio de Neumología, Hospital Juan
Ramón Jiménez, Huelva, Andalucía, Spain; 8 Servicio de Neumología, Hospital
Lucus Augusti, Lugo, Galicia, Spain; 9 Servicio de Neumología, Hospital de
Galdakao, Bixkaia, Pais Vasco, Spain

This study aims to determine the genetic involvement in the susceptibility to
asthma, rhinitis and COPD, by candidate gene association analysis, in a large and
accurately defined series of Italian subjects, even considering exposure to some
environmental contexts and life-styles.
The study population included 1075 subjects (aged 20-66 years) from the general
population, enrolled in the frame of the Gene Environment Interactions in Respiratory Diseases (GEIRD) study between 2007 and 2010. Cases and controls were
diagnosed during a clinical examination that included a detailed interview, pre/post
bronchodilator spirometry, methacoline challenge, skin prick tests.
A panel of 384 Single Nucleotide Polymorphisms (Tag-SNP), representative of 63
candidate genes with a previous indication of possible association to the studied
diseases, was genotyped by a customized GoldenGate Genotyping assay. Presently,
genotyping of 725/1075 subjects are completed. A preliminary association study of
candidate gene polymorphisms was conducted on these data, for the susceptibility
to one or more of the studied phenotypes, by basic association test based on
allele frequency comparison. Presence of association (unadjusted p<0.005) was
observed between GSTP1 and non-atopic rhinitis, PDE4D and ever asthma with
atopy, IL13 and past-asthma, TNS1 and chronic bronchitis. Moreover, a possible
association (unadjusted p<0.02) was also found for IL1RL2 with ever asthma,
chronic bronchitis, atopic rhinitis and non atopic rhinitis. The analysis is going on
to complete the genotyping of all the enrolled subjects and to perform haplotype
analysis, to confirm the involvement of these genes in the studied diseases.

There are components of the asthma phenotype that appear to be strongly heritable.
We have studied certain SNP variations in a set of genes related to the pathogenesis and evolution of asthma in patients with severe asthma and their immediate
relatives, as well as in a control group of non-asthmatics patients.
Aims of this study: 1. To determine the existence of common genetic characteristics in individuals suffering from severe asthma.
2. To study whether there are common genetic patterns in relatives of patients with
severe asthma.
Method: We selected patients diagnosed of severe persistent asthma according to
the criteria proposed by the ATS Consensus for Definition of Severe/Refractory
Asthma and their fist-line relatives, symptomatic or non-symptomatic according to their responses to the European Community Respiratory Health Survey
Questionnaire. A control group of non-asthmatic patients was also included.
We obtained saliva samples to study 10 different SNPs located on different
genes related to asthma (CHI3L1: rs4950928; ADRB2: rs1042713, rs1042714;
DENND1B: rs1775456; ORMDL3: rs7216389; TMCO6: rs2569190; ADAM33:
rs2280091; IL4: rs2243250; TGFB1: rs1800469; IL4R: rs1801275), by TaqMan
SNP Genotyping Assay.
Results: We analyzed samples from 150 patients diagnosed of severe persistent
asthma, 49 controls, 69 asymptomatic relatives and 83 symptomatic relatives. We
found significant differences (p <0.05) between the group of patients and relatives
with respect to controls in two pairs of the alleles studied: TGFB1 rs1800469;
IL4RnG2: rs1801275.
Conclusions: We found a higher prevalence of TGFB1 rs1800469 (AA and AG)
in patients with severe asthma and their relatives; and IL4RnG2: rs1801275 (AA)
in asthmatics.

P474
Association analysis of β2-adrenergic receptor gene polymorphisms
(Arg16Gly and Gln27Glu) with asthma in the Volga-Ural region of Russia
Yuliya Fedorova 1 , Alexandra Karunas 1 , Galiya Gimalova 1 , Nailya Ramazanova 2 ,
Regina Murzina 2 , Lilya Muchtarova 3 , Elena Galimova 3 , Radik Gatiyatullin 2 ,
Shamil Zagidullin 3 , Esfir Etkina 2 , Elza Khusnutdinova 1 . 1 Department of Human
Molecular Genetics, Institute of Biochemistry and Genetics, Ufa Scientific Centre
of RAS, Ufa, Russian Federation; 2 Department of Pediatrics, Bashkir State
Medical University, Ufa, Russian Federation; 3 Department of Propaedeutics of
Internal Diseases, Bashkir State Medical University, Ufa, Russian Federation
The β2-adrenergic agonists are the most potent bronchodilators for the treatment of asthma. Genetic variation in the ADRB2 gene has been hypothesized
to have a role in differential response to beta-agonist (BA) therapy in asthma.
Two polymorphic variants rs1042713 (Gly16Arg) and rs1042714 (Gln27Glu) were
genotyped in 618 patients with physician-diagnosed asthma, aged 2-60 years (192
Russians, 139 Tatars, 82 Bashkirs and 205 mixed origins), and 366 nonasthmatic
individuals (123 Russians, 91 Tatars, 51 Bashkirs and 101 mixed origins) from
the Volga-Ural region of Russia. Genotypes were determined by the PCR-RFLP
method. Data were analyzed using the chi-square test with Haploview software.
We found significant association of Gln27Glu polymorphism with mild decrease
FEV1 (60-80% of the predicted value) in Russian patients. The frequencies of
genotype ADRB2*27Gln/27Gln and allele ADRB2*27Gln were increased in asthmatics of this group compared to controls (p=0,03, OR=2,25 (95%CI 1,05-4,82)
and p=0,02, OR=1,97 (95%CI 1,11-3,50), accordingly). The analysis of Arg16Gly
polymorphism showed significant association with moderate asthma in Tatars.
The higher frequency of the ADRB2*16Gly/16Arg heterozygotes was revealed
in the patients compared with controls (p=0,02, OR=2,25 (95%CI 1,15-4,03)).
In summary, these results suggest an important role for polymorphisms of gene
ADRB2 in the development of asthma in the Volga-Ural region of Russia.

P472
Investigating the role of IREB2 genetic variants in susceptibility to COPD
Noor Kalsheker 1 , Sally Chappell 1 , Tamar Guetta-Baranes 1 , Aiman Alsaegh 1,2 .
1
Molecular Medical Sciences, The University of Nottingham, United Kingdom;
2
Faculty of Applied Medical Science, The Uinversity of Umm Alqura, Makkah,
Saudi Arabia
The IREB2 gene encodes the iron-binding protein 2, which is a major regulator of
iron homeostasis. Several studies have shown that the IREB2 locus is a contributor
to COPD susceptibility. Previously, we observed significant associations of seven
IREB2 genetic variants with increased risk of COPD in a large case-control study.
Subsequent in-silico analysis showed that six of these SNPs were in tight linkage
disequilibrium with two variants that lie within the promoter (rs2656070) and the
3’UTR (rs12899351) of IREB2 gene. The promoter SNP is predicted to disrupt the
binding of two transcription factors while the 3’UTR SNP is located in a region
that is predicted to be a target site of mir-1285 and mir-5096. The aims of this
study were to evaluate the functional effect of these variants on IREB2 expression.
To test the effect of the promoter SNP, two fragments (one for each allele) of the
5’region of IREB2 were inserted upstream of the luciferase gene in the pGL3-Basic
vector and then transfected into the A549 cells. Our results show that there was no
difference in luciferase expression from cells transfected with rs2656070 wild type
construct compared with the risk allele under basal conditions. Further analysis
will be undertaken to examine the effect of the rs2656070 under different stimulatory conditions. For the 3’UTR SNP, two fragments (for both alleles) spanning
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Gene polymorphisms, gene expression and inflammatory markers in
preschool children with and without wheeze
Ester Klaassen 1 , Kim van de Kant 1 , Quirijn Jobsis 1 , John Penders 2 , Frederik
Jan van Schooten 3 , Marieke Quaak 4 , Gertjan den Hartog 3 , Gerard Koppelman 5 ,
Constant van Schayck 4 , Guillaume van Eys 6 , Edward Dompeling 1 . 1 Paediatric
Pulmonology, School for Public Heath and Primary Care (CAPHRI), Maastricht,
Netherlands; 2 Epidemiology, School for Public Heath and Primary Care
(CAPHRI), Maastricht, Netherlands; 3 Toxicology, School for Nutrition,
Toxicology, and Metabolism (NUTRIM), Maastricht, Netherlands; 4 General
Practice, School for Public Heath and Primary Care (CAPHRI), Maastricht,
Netherlands; 5 Paediatric Pulmonology and Paediatric Allergology, Beatrix
Children’s Hospital, GRIAC Research Institute, Groningen, Netherlands;
6
Genetics and Cell Biology, Cardiovascular Research Institute (CARIM),
Maastricht, Netherlands

dimensionality reduction was used to analyze gene-environmental interactions
(GxE).
We find gene-gene interaction IFNG rs2069705-SOCS5 rs6737848 and impact of
O.felineus as environment factor on the risk of asthma. This GxE model showed a
maximum cross-validation consistency of 7 of 10 and a minimum prediction error
of 43,57% among other models.
CC IFN rs2069705 (p=0.03) and GG TBX21rs11652969 (p=0.01) are associated
with low lung function parameters in patients with asthma and GC rs12756687
PIAS3 (p=0.04) –in asthma patients infected O.felineus. So different genes are
involved in change of lung function in asthma patients and asthma patients with
O.felineus invasion.
Impact of O.felineus to GE model and it’s modifyning role on genetic component
control lung function can suggests that O.felineus is important environment factor
that can modify genetic risk of asthma in endemic region.

Background: Although exact mechanisms underlying preschool wheeze are largely
unclear, immune responses are likely to be involved.
Aims and objectives: We employed an integrative genomic approach relating
gene polymorphisms, mRNA expression, and products in exhaled breath condensate (EBC) of markers involved in airway inflammation to each other and to
recurrent wheeze in preschool children.
Methods: From the Asthma DEtection and Monitoring (ADEM) study, 202 children with recurrent wheeze (≥2 episodes, ISAAC questionnaire) and 50 healthy
controls aged 2-4 years (mean 3.2 years) were included. Genetic variants, gene
expression and protein levels of interleukin (IL) 4, IL8, IL10, IL13, Tumour
Necrosis Factor alpha (TNFa) and Intercellular Adhesion Molecule 1 (ICAM1)
were analysed in saliva or buccal cells (DNA), blood (RNA), and EBC. Statistical
analysis was performed by logistic and linear regression.
Results: ICAM1 rs5498 A-allele was positively related to recurrent wheeze
(p=0.02) and to increased mRNA expression of ICAM1 (p=0.01) which in turn
was positively associated with soluble (s)ICAM-1 in EBC (p=0.04). sICAM-1 in
EBC was elevated in recurrent wheezers (p=0.03). IL10 polymorphisms rs1800872
and rs1800896 were associated with decreased IL10 mRNA expression (p<0.01).
In EBC levels of IL4, IL10, and IL13 in EBC were elevated in recurrent wheezers
compared to healthy controls (all p=0.01).
Conclusions: We studied several inflammation markers at different levels which
may allow causative interpretation. This study indicates that ICAM1 associates as
a significant marker in preschool wheeze.

P478
The influence of gene-gene interaction on the development of respiratory
distress syndrome in the neonates
Svetlana Kyryachenko 1,3 , Natalia Gorovenko 1,3 , Zoia Rossokha 2,3 . 1 Medical and
Laboratorial Genetics, National Medical for Postgraduate Education named after
P.L. Shupyk, Kiev, Ukraine; 2 Laboratory of Molecular Genetics, Reference Centre
for Molecular Diagnostics of Ministry of Public Health, Kiev, Ukraine; 3 Genetic
Diagnostics, State Institute of Genetic and Regenerative Medicine National
Academy of Medical Sciences, Kiev, Ukraine
Background: The investigation of gene-gene interaction is necessary for understanding of pathogenic mechanism in the development of respiratory distress
syndrome (RDS).
The aim of this study was to evaluate the genes influence and their complex effect
on the RDS development.
Methods: We conducted a case-control study of 151 neonates with RDS and
110 healthy neonates. The I/D, A1166C, G308A, C677T polymorphism of ACE,
AT2R1, TNF-a, MTHFR genes were detected using PCR and RFLP analysis. Statistical analysis was performed to assess the analyzed effects (program SPSS_17.0
and MDR_2.0).
Results: The frequency of all investigated genotypes with mutant allele (except
AC genotype of AT2R1 gene) was significantly higher among RDS cases.

P476
The role of IL-18 level and genetic polymorphism in patients with bronchial
asthma and its relation to disease severity
Abeer Kassem, Nermin Hossam. Chest, Faculty of Medicine Alex University,
Alex, Egypt Clinical Pathology, Faculty of Medicine Alex University, Alex, Egypt
Background: Asthma is a complex multifactorial disease with an obvious genetic
predisposition, immunological aberration, and involvement of environmental factors. Interleukin -18 (IL-18) is a unique cytokine that enhances innate immunity
and both Th1- and Th2-driven immune responses.
Objective: The aim of this case control study was to evaluate the role of IL-18
and genetic polymorphism in asthmatic patients, its relation to asthma severity.
Subjects and Methods: Thirty patients with bronchial asthma and Thirty normal
control subjects were enrolled in this study and were subjected to asthma questionnaire, spirometric studies, measurements of serum IL-18 using Human IL-18
Enzyme-linked Immunosorbent Assay kit and IL- 18 polymorphism was analyzed
using allele specific polymerase chain reaction (PCR), at positions -607 in the
promoter of the IL-18 gene.
Results: There was statistical significant increase in serum IL-18 in severe asthmatic patients in relation to the other two asthmatic groups and control group
(F=1105.259P=0.0001*).There was no significant difference between asthmatic
patients and control group in−607C>A IL18 Allele distribution or frequencies.
No significant association was observed with various disease characteristics.
Conclusion: Although the−607C>A IL-18 Allele genetic analysis were insignificant between asthmatic and control, we found significant increase in serum IL-18
and degree of asthma severity. So our results need to be replicated by further
studies possibly with other IL-18 genetic variants.

Figure 1. Distribution of investigated gene polymorphic variants.

The statistical model including all investigated genotypes had high predictive
value (Percentage Correct=72,8). We have found negative entropy which indicated
independent effects of each gene.

Figure 2. Interaction dendrogram for the RDS dataset.

Conclusion: The investigated genes polymorphism is independent risk factor for
the RDS development. The further research with including other prognostic factors
may be useful for new approaches to preventive strategy.

P477
Opisthorchis felineus as environment factor modify genetic risk of asthma
Irina Saltykova, Maxim Freidin, Elena Bragina, Ludmila Ogorodova,
Valery Puzyrev. Medical Genetics, Siberian State Medical University, Tomsk,
Russian Federation Laboratory of Population Genetics, Research Institute of
Medical Genetics, Tomsk, Russian Federation

P479
Polymorphisms in genes associated with the development of steroids-induced
adverse events
Krzysztof Specjalski 1 , Maria Porzezinska 2 , Alicja Sieminska 1 , Jan
Marek Slominski 2 , Ewa Jassem 1 . 1 Department of Allergology, Medical
University of Gdansk, Poland; 2 Department of Pneumonology, Medical
University of Gdansk, Poland

Asthma is a complex disease resulting from interactions between multiple genes
and environmental factors. One of the environmental factors that have influence
in risk of development asthma are helminthes. The Sibiria is endemic region of
Opisthorchis felineus, we investigate the role of O.felineus invasion as environmental factor in the development of asthma and it’s clinical traits.
Genotyping of ten immune-response modifying genes was performed by means
of RFLP analysis in 222 healthy people and 207 bronchial asthma (BA) patients
with established status of O. felineus invasion (∼50% in every group). Multifactor

Glucocorticoids are widely used in the therapy of lung interstitial diseases or severe
asthma because of their anti-inflammatory properties. Their actions are mediated
through an intracellular receptor. Steroid - receptor complex translocates to a nucleus and binds DNA fragments referred to as glucocorticoids-response elements
(GREs). Transcription regulation is associated with both therapeutic results and
unwanted effects e.g. hypertension, diabetes, osteoporosis.
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Aim of the study: The aim of this study was to evaluate the frequency of polymorphisms in the selected genes (ESR2, ATP11B, AT2R, Hind III) that may be
responsible for the development of steroids-related complications in the population
of Kashubia (northern Poland).
Patients and methods: Blood samples were collected from 250 participants randomly chosen from the population of Kashubia region. Presence of polymorphisms
was determined by the means of PCR in the following locations: AT2R– 3123 A/C,
osteocalcin- rs1800247C/T, ESR2- rs4986938 A/G, ATP11B- rs1916264 C/T. In
statistical analysis χ2 test was used to determine whether the genotypes were in
Hardy-Weinberg equilibrium.
Results: For all the genes polymorphisms were found in the specified locations.
The frequencies of variants were as follow: AT2R- AA 36%, AC 19%, CC 45%;
HindIII (osteocalcin)- CC 9%, TC 31%, TT 60%; ESR2- AA 10%, AG 39%, GG
51%; ATP11B- TT 1%, TC 19%, CC 80%. In ESR2, ATP 11B and osteocalcin
genes variants were in Hardy-Weinberg equilibrium.
Conclusion: Polymorphisms in the genes that may be related to adverse events
of steroids are frequent enough to continue to study on the associations between
polymorphic variants and presence of side effects of steroids.

of their CAH level and disease control to genotype were not statistically significant.
CAH prevalence was greater among AA homozygotes and decreased substantially
if they received ICS treatment (p=0.01) while therapeutic effect on CAH in GG
patients was not so noticeable.
Conclusions: The obtained results indicate diminished activity of β2 -AR in the
examined AA carriers as they more frequently exhibited CAH and had poorer
asthma control. ICS therapy can reverse depressed β2 -AR function in spite of the
genetically induced defect and therefore provides particular benefit in AA patients.

P480
Is GLCCI1 associated with response to inhaled corticosteroids in asthma
patients?
Louise Hosking 1 , Eugene Bleecker 2 , Lucy Frith 1 , Soumitra Ghosh 1 ,
Brett Haumann 1 , Loretta Jacques 1 , Mike Mosteller 1 , Deborah Meyers 2 .
1
Medicines Discovery and Development, GlaxoSmithKline, London, United
Kingdom; 2 Center for Genomics and Personalised Medicine Research, Wake
Forest University Health Sciences, Winston-Salem, NC, United States; 3 Medicines
Discovery and Development, GlaxoSmithKline, Philadephia, PA, United States;
4
Medicines Discovery and Development, GlaxoSmithKline, RTP, NC, United
States

P482
The effects of eccentric and concentric exercise training on muscle strength in
COPD: Preliminary results
Riany Sena 1,2 , Jacinthe Baril 1 , Sophia Kapchinsky 1 , Norah MacMillan 1 ,
Danielle Vieira Rocha 3 , Richard Ruddy 4 , Helen Perrault 1 , Taivassalo Tanja 1 ,
Jean Bourbeau 1 . 1 Respiratory Epidemiology and Clinical Research Unit, McGill
University, Montreal, Canada; 2 Physiotherapy, University of Fortaleza, Brazil;
3
Physiotherapy, University of Minas Gerais, Belo Horizonte, MG, Brazil;
4
Department of Sport Medicine and Functional Explorations, CHU
Clermont-Ferrand and INRA UMR 1019, Clermont-Ferrand, France

Inhaled corticosteroids (ICS) are the primary anti-inflammatory therapy for the
control and management of asthma, but their effects are characterised by interindividual variability, especially in more severe asthma. Tantisira K.G. et al. (New
Engl J Med 2011; 365: 1173) reported a pooled result (p=0.0007) for the association of the GLCCI1 polymorphism, rs37973, with change from baseline in
percent of the predicted FEV1 , following 4-8 weeks of ICS treatment in white
asthma patients (n=935, both adults and children) to three different ICS. Association of rs37973 with change from baseline in trough FEV1 (FEV1 ), was
explored in white asthma patients (N=739) from three Phase 2B GlaxoSmithKlinesponsored clinical studies [GSK Study FFA109684 (NCT00603746); FFA109685
(NCT00603278); FFA109687 (NCT00603382)] treated for up to 8 weeks with
fluticasone furoate (administered once daily, N=591) or fluticasone propionate
(administered twice daily, N=198) monotherapy. Under a generalized linear model
framework, an additive genetic effect for rs37973 on FEV1 was not detected
(p=0.24). The upper and lower quartiles for the FEV1 distribution defined a
binary response variable and logistic regression failed to identify a significant
effect for rs37973 on FEV1 (p=0.25, OR=1.42, 95% CI: 0.78, 2.59). This odds
ratio estimate is not statistically different from the previously reported value of
2.36. Thus, despite a substantial sample size and investigation of a single ICS, we
were unable to confirm or refute an association of rs37973 with response to ICS.
The results of several follow-up trials should clarify the role of GLCCI1 in steroid
response in asthma.

Since in eccentric exercise greater force is produced at a reduced oxygen cost,
this modality of exercise could be attractive for pulmonary rehabilitation of severe
COPD patients.
Objective: To estimate the extent to which eccentric compared to concentric
exercise training produces greater increases in quadriceps force, and leads to better
improvements in hamstring force, exercise capacity and physical activity.
Methods: Pilot randomized clinical trial in which COPD patients were randomly
assigned to either a concentric (CON) or eccentric (ECC) cycling protocol, 3
sessions/week for 10 weeks. In the CON group, target training intensity was set as
80% of peak work rate (Wmax) while in the ECC group the target intensity was
set as 4-times 80% of baseline Wmax. Lung function, muscle strength (Biodex),
maximal work capacity (Wmax) and physical activity (Armband) were assessed.
Results: Preliminary analysis included 11 male COPD patients (69±6 years;
FEV1: 41±10%pred; BMI: 27±6 kg.m-2). After 10 weeks of training, isometric quadriceps force was 14% (20Nm) [95%CI: 2-26%, p=0.03] and concentric
hamstring force was 27% (14Nm) [95%CI: 2-50%, p=0.03] higher in the ECC. A
trend for greater improvements in concentric quadriceps force was observed only
in the ECC group (ECC=16% of change, p=0.06 vs CON=1%,p=0.6). Both ECC
and CON training yielded similar improvements in Wmax (ECC 18%,p=0.01 vs
CON 16%; p= 0.03). Steps/day remained unchanged (p>.05) in both groups.
Conclusion: Preliminary results show a trend for greater improvements in quadriceps muscle force with ECC compared to CON training in severe COPD patients.
Funding:McGill Health Centre Research Institute/pilot project and Edith Strauss.
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Influence of ADRB2 gene polymorphism on cold airway hyperresponsiveness
and asthma control depending on inhaled glucocorticoids use
Denis E. Naumov 1 , Julius M. Perelman 1 , Viktor P. Kolosov 2 , Vladimir
N. Maksimov 3 , Mikhail I. Voevoda 3 , Xiangdong Zhou 4 , Qi Li 4 . 1 Laboratory of
Functional Research of Respiratory System, Far Eastern Scientific Center of
Physiology and Pathology of Respiration SB RAMS, Blagoveshchensk, Russian
Federation; 2 Laboratory of Prophylaxis of Nonspecific Lung Diseases, Far
Eastern Scientific Center of Physiology and Pathology of Respiration SB RAMS,
Blagoveshchensk, Russian Federation; 3 Molecular Genetics Research
Laboratory, Scientific Research Institute of Therapy SB RAMS, Novosibirsk,
Russian Federation; 4 Department of Respiratory Medicine, Second Affiliated
Hospital, Chongqing Medical University, Chongqing, China

P483
Acute effect of chest wall muscle stretching on chest wall volumes
distribuition in chronic obstructive pulmonary disease: A randomized
controlled trial
Rafaela Sá 1 , Shirley Campos 1 , Maira Pessoa 1 , Ana Gabriela Cavalcanti 1 ,
Cyda Reinaux 1 , Catarina Rattes 1 , Guilherme Fregonezi 3 , Andrea Aliverti 2 ,
Armele Dornelas de Andrade 1 . 1 Dept. Fisioterapia, Universidade Federal de
Pernambuco, Recife, Brazil; 2 Dipartimento di Bioingegneria, Politecnico di
Milano, Milan, Italy; 3 Fisioterapia, Universidade Federal do Rio Grande do
Norte, Natal, Brazil
Inspiratory muscles function is compromised in COPD due to increased loads,
reduced mechanical advantage, and increased ventilatory requirements. The hyperinflation of COPD reduces the flow and pressure-generating capacity of the
diaphragm
Aims: To analyze the acute effects of chest wall muscle stretching on chest wall
volumes distribuition in subjects with COPD.
Methods: It was a randomized controlled trial, involving 28 COPD patients divided
into two groups: 14 subjects to treatment group (TG, mean age 61.79±8.31years)
and 14 to control group (CG, 62.38±8.33years). TG was composed for patients
that received a program of chest wall muscle stretching and patients allocated
in CG remained at rest in the similar conditions as in GT. Respiratory variables were measured during quiet breathing by Opto-Electronic plethysmography
(OEP) before and after one intervention. Statistical analysis was performed using
independent samples t-test.
Results: Tidal volume (Vt) presented a significant increase immediately after the
chest wall muscle stretching in rib cage pulmonary compartment (Vt,rcp, p=0.02),
in rib cage abdominal compartment (Vt,rca, p=0.04) and their percentages regarding thoracic wall, Vt,rcp% (p=0.04) and Vt,rca% (p=0.022). Thus, there was

Previously published data suggest an association between c.46A>G SNP of
ADRB2 gene, functional activity of β2 -adrenergic receptors (β2 -AR) and cold
airway hyperresponsiveness (CAH) in patients with bronchial asthma (BA).
Objective: We aimed to investigate the impact of inhaled glucocorticosteroids
(ICS) on the clinical state and CAH in BA patients depending on the c.46A>G
(rs1042713) variants of ADRB2 gene.
Methods: 136 mild to moderate Caucasian asthmatics with mean age 37±10
were recruited. All the patients were assessed for asthma control, previous ISC
use and underwent 3-min isocapnic cold air hyperventilation (ICAH) challenge.
Genotyping of the SNP was performed by PCR-RFLP analysis.
Results: ICS users number and daily dosage were comparable among distinct
genotypes. AA homozygotes who did not receive therapy proved to have lower
ACT score (14 (11; 14) vs. 18 (16; 19), p<0.001) and excessive FEV1 fall after
the ICAH (-22 (-51; -15) vs. -2,2 (-6.8; 1.08), p<0.001) in comparison with GG
homozygotes. On the contrary, ICS users did not show such associations. Relations
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a reduction in respiratory rate (p=0.011) and minute ventilation (p=0.03), and a
increase in a expiratory time p=0.026).
Conclusions: The chest wall muscle stretching has beneficial acute effects on
chest wall volume distribuition in patients with COPD. For reason, this technique
should be considered to treat these patients.
Supported by: CAPES-NF, CNPq, FACEPE.

P486
Does tolerance of neuro-muscular electrical stimulation (NMES) relate to
gender in patients with an acute exacerbation (AE) of chronic obstructive
pulmonary disease (COPD)?
Emma Chaplin 1 , Linzy Houchen 1 , Neil Greening 1 , Theresa Harvey-Dunstan 1 ,
Michael Steiner 1 , Sally Singh 1,2 . 1 Pulmonary Rehabilitation, Glenfield Hospital,
Leicester, United Kingdom; 2 Faculty of Health and Life Sciences, Coventry
University, Coventry, United Kingdom

P484
Physiological performance of patients with COPD during activities of daily
living after a physical training with and without inspiratory muscle training:
Preliminary results
Eloisa Regueiro 1,2,3 , Renata Basso 1 , Saulo Fabrin 3 , Caroline Martins 3 ,
Mauricio Jamami 1 , Dirceu Costa 1,4 , Thierry Troosters 5,6 , Valéria Pires Di
Lorenzo 1 . 1 Physiotherapy-Postgraduate Programme in Physiotherapy/Laboratory
of Respiratory Physiotherapy, Universidade Federal de Sao Carlos - UFSCar,
Sao Carlos, SP, Brazil; 2 Physiotherapy, Centro Universitário UNIFAFIBE,
Bebedouro, SP, Brazil; 3 Physiotherapy, Centro Universitário Claretiano CEUCLAR, Batatais, SP, Brazil; 4 Physiotherapy-Postgraduate Programme in
Rehabilitation Sciences, Universidade Nove de Julho, Sao Paulo, SP, Brazil;
5
Faculty of Kinesiology and Rehabilitation Sciences, Katholieke Universiteit
Leuven - KULeuven, Belgium; 6 Respiratory Rehabilitation and Respiratory
Division, University Hospitals KULeuven, Belgium

Introduction: The maximum intensity tolerated using NMES is relatively unknown in patients with an AECOPD. Previous data suggest that healthy males
are able to tolerate higher intensities than females. The aim of this study was to
compare the tolerance of NMES in patients admitted with an AECOPD between
males and females.
Methods: 188 patients hospitalised with an AECOPD were recruited [85 male,
MRC 4 (IQR 4-5), mean (SD) age 70.7 (±9.3) years, FEV1 1.38L ±0.71,
BMI 26.7±7.0]. NMES was applied daily to both quadriceps muscles (30 mins,
frequency 50Hz, pulse duration 300usec) for the duration of hospital stay.
Results: 175 patients completed the NMES intervention. A statistically significant
difference between genders was seen in the intensity tolerated at both baseline
and at discharge (p ≤ 0.01) as well as change in intensity. This change remained
significantly different when correcting for baseline intensity (p=0.001) There was
no significant difference in the number of sessions completed during hospitalisation
between genders.

Background: Physical training (PT) improves performance of activities of daily
living (ADL), decreases dyspnea and enhances the inspiratory muscle strength in
patients with COPD. Less is known on the physiological benefits during the execution of ADL in patients treated with general PT (GPT) or GPT plus inspiratory
muscle training (IMT).
Aim: To compare changes on ventilatory and metabolic responses, dyspnea, SpO2
and time during a set of ADL after two PT programs.
Methods: A set of 5 ADL (making bed (1), taking shower (2), brushing teeth
(3), lifting and lowering containers above eye level (4) and below the pelvic waist
(5) was performed by 28 patients before and after a 16 week: 13 GPT (aerobic training) (FEV1 43±4%pred, 67±2yrs) and 15 GPT+IMT with PowerBreathe
(FEV1 51±3%pred, 67±3yrs). A metabolic system was used during ADL.
Results: Both groups had significant reduction (p<0.05) of VE, VO2 , Borg, SpO2
and time in ADL within them, although there are no difference between GPT and
GPT+IMT throughout the performance of ADL (Table1).

Table 1

No. of Inpatient Sessions
Intensity at Baseline (mA)
Intensity at Discharge (mA)
Change in Intensity (mA)

1
2
3
4
5
p-value

VE
(L/min)

VO2
(ml/kg/min)

Borg

SpO2
(%)

Time
(s)

–13±4/–11±3
–11±3/–10±3
–12±3/–10±3
–11±4/–11±3
–12±3/–11±3
0.00/0.01

–8±7/–6±4
–8±6/–5±6
–8±6/–5±6
–7±5/–6±5
–5±7/–4±5
0.05/0.01

–1±1/–1±1
–1±1/–2±1
–1±1/–2±1
–1±1/–2±1
–1±1/–2±1
0.03/0.04

+2±2/+4±4
+3±2/+3±3
+3±2/+4±4
+3±2/+6±4
+2±2/+5±3
0.00/0.01

–90±36/ –87±49
–69±49/ –110±57
–98±86/ –114±66
–97±100/ –158±77
100±12/ –165±86
0.00/0.00

Female

Difference between groups
Mean (95% CI)

3 (IQR 1–5)
18.97±6.9
24.3±9.3
5.3±7.2

2 (IQR 1–4)
15.44±7.6
18.4±7.9
2.9±4.5

z= –0.766
3.53 (1.3 to 5.7)*
5.93 (3.4 to 8.5)*
2.49 (0.6 to 4.3) *

*p ≤ 0.01. Key: mA, milliamps; IQR, interquartile range.

Conclusion: The intensity of NMES is tolerated at significantly higher levels in
males. This may have clinical implications for NMES prescription and relate to
outcome measures (eg. strength).

Table 1
GPT/GPT+IMT

Male

P487
Responsiveness of different multidimensional severity indices to pulmonary
rehabilitation in patients with COPD
Rafael Mesquita 1,2 , Nidia Aparecida Hernandes 1,2 , Thaís Sant’Anna 2 , Vanessa
Suziane Probst 1,2 , Fábio Pitta 2 . 1 Centro de Pesquisa em Ciências da Saúde
(CPCS), Centro de Ciências Biológicas e da Saúde (CCBS), Universidade Norte
do Paraná (UNOPAR), Londrina, Brazil; 2 Laboratório de Pesquisa em
Fisioterapia Pulmonar (LFIP), Departamento de Fisioterapia, Universidade
Estadual de Londrina (UEL), Londrina, Brazil
Background: Multidimensional indices have been used to assess disease severity in patients with COPD. The responsiveness of these indices to pulmonary
rehabilitation (PR) needs to be better investigated.
Objective: To evaluate the responsiveness of five multidimensional severity indices
to PR in patients with COPD.
Methods: 35 patients with COPD (17 men, 66±8 years, FEV1 43±16%pred)
participated in a PR program of high-intensity endurance and strength training
during 3 months. Demographic data, lung function (spirometry), exercise capacity
(six-minute walking test [6MWT] and incremental shuttle walking test [ISWT]),
dyspnea (Medical Research Council [MRC] scale) and quality of life (Saint
George Respiratory Questionnaire [SGRQ]) were assessed before and after the
program, and the following indices were calculated: BODE, SAFE, updated BODE
(upBODE), ADO and i-BODE.
Results: Age, distance walked in the 6MWT and SGRQ score were the only
components of the indices which changed after PR (p<0.05 for all). Table 1
summarizes the responsiveness of the indices to PR.

Conclusion: These results suggest that both groups improved their performance in
the ADL. Adding IMT did not show additional benefits on physiological variables
on performance of ADL.

P485
Effect of positive expiratory pressure on sternocleidomastoid and parasternal
muscles in patients with COPD: A randomized clinical trial
Dannuey Cardoso 1 , Renan Jost 2 , Rosana Werberich 2 , Cristine Alberton 1 ,
Isabella Albuquerque 2 , Dulciane Paiva 2 , Sérgio Menna Barreto 1 . 1 Serviço de
Pneumologia, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS,
Brazil; 2 Curso de Fisioterapia, Universidade de Santa Cruz do Sul, RS, Brazil
Introduction: Chronic obstructive pulmonary disease (COPD) leads to chronic
airway obstruction and air trapping, affecting diaphragmatic action and placing it
at a mechanical disadvantage, requiring the recruitment of accessory muscles.
Objective: To investigate the effect of 10 and 15 cmH2 O EPAP on the activity of
sternocleidomastoid (SCM) and parasternal muscles in patients with stable COPD.
Methods: A randomized clinical trial with twenty-one COPD patients. Subjects
were randomly allocated to two groups: 10 cmH2 O Group (n=10) and a 15 cmH2 O
Group (n=11). We evaluated the electromyographic (EMG) activity of SCM and
parasternal muscles in spontaneous breathing (Pre-EPAP), during application of
EPAP by face mask for 20 minutes, and for 10 minutes after mask removal
(Post-EPAP).
Results: The application of 10 cmH2 O EPAP promoted reduction EMG activity in
the SCM muscle (p<0.0001) and increased parasternal muscle activity (p<0.0001).
The group submitted to 15 cmH2 O EPAP showed a tendency towards greater EMG
activity in the SCM muscle and a significant decrease in activity of the parasternal
muscle (p= 0.005).
Conclusions: In patients with stable COPD, 10 cmH2 O EPAP induced a significant
decreased in activity of the inspiratory accessory muscle and increased parasternal
muscle activity after the application. This may be of practical benefit to reverse the
extensive use of the chest wall muscles and reduce their mechanical disadvantage
in patients with COPD.

Table 1

BODE
SAFE
upBODE
ADO
i-BODE

Pre-PR

Post-PR

p value

Standardized Response Mean

4.29±1.84
4 [2–5]
3 [2–5]
4.89±1.55
4.31±1.89

4.17±1.49
3 [2–4]
4 [2–4]
4.89±1.39
4.62±1.50

0.66
0.07
0.47
1.00
0.34

–0.11
–0.41
–0.22
0
0.28

The percentage of subjects that decreased their score (i.e., improvement) in the
BODE, SAFE, upBODE, ADO and i-BODE was 23%, 49%, 23%, 20% and 23%,
respectivelly (p>0.05).
Conclusions: These preliminary findings indicate that the severity indices evaluated in patients with COPD in this study present very modest responsiveness to
pulmonary rehabilitation, despite the improvement in some of its components.
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P488
Where are they now? Four years after the completion of a maintenance
exercise program in people with COPD
Lissa Spencer, Zoe Mckeough, Jennifer Alison. Physiotherapy Department,
Royal Prince Alfred Hospital, Sydney, NSW, Australia Discipline Physiotherapy,
University Sydney, NSW, Australia Discipline Physiotherapy, University Sydney,
NSW, Australia

which aimed at increasing PADL by using pedometers (DigiWalker SW-200 Yamax) in order to achieve a target of 10000 steps/day. Participants responded to
questionnaires concerning smoking history (cigarettes/day and pack-years index),
quality of life (SF-36) and anxiety and depression symptoms (State-Trait Anxiety
Inventory and Beck Depression Inventory, respectively). Lung function (spirometry) and functional exercise capacity (6-minute walking test) were also assessed,
besides baseline PADL assessment with a pedometer for six days.
Results: When comparing smokers who completed the program (n=54; 27 male)
with those who dropped out (n=51; 16 male), there were significant differences
concerning age (51 [47-58] vs 48 [36-51] years, respectively; p=0.004; median
[IQR]); pack-years (35 [19-47] vs 23 [13-40]), respectively; p=0.03), PADL (8746
[6059-11029] vs 7226 [4060-9120] steps/day, respectively; p=0.01) and most SF-36
dimensions, especially physical function (90 [80-100] vs 85 [64-91], respectively;
p=0.005).
Conclusions: Smokers who dropped out of the program were younger, physically
less active and with worse quality of life than those who completed it. In protocols aiming at increasing daily physical activity of smokers, strategies must be
developed to avoid these target subjects to dropout.

Introduction: To determine if quality of life and exercise capacity had been
maintained four years after the completion of a12-months maintenance exercise
program (MEP) that followed an eight-week pulmonary rehabilitation program
(PRP), in people with COPD.
Methods: At the completion of the 12 month MEP, participants had maintained
exercise capacity and quality of life and were instructed to continue with unsupervised exercise without further follow-up. Four years later participants were
invited to be reassessed with spirometry, two six-minute walk tests (6MWT), St
George’s Respiratory Questionnaire (SGRQ) and the Health and Activity Survey
(HAAS). Daily Physical Activity (PA) was also measured using the SenseWear
Pro 3 armband.
Results: Thirty-seven of the 48 (79%) who completed the MEP were reassessed
at four years [mean (SD): age 70 (8); males 22; BMI 26 (6); smokers 14%].
Results compared to the end of the MEP [mean difference (95%CI)] showed a
maintenance of SGRQ [2.5 (-4 to 9), p=0.43] with a decline in 6MWT [-56m (-25
to -86) p<0.001] and FEV1% predicted [-8 (-4 to -12), p<0.001]. The HAAS
showed that 64% reported performing regular exercise and 71% were physically
active. For 22 participants (60%) who wore the armband the daily step count and
time spent at or above a moderate level of physical activity (≥ 3 METS) was mean
(SD) 5,522 steps (3,603) and 65 (62) minutes per day, respectively.
Conclusion: Four years following a PRP plus a12-month MEP people with COPD
had maintained quality of life but showed a significant decline in exercise capacity.

P491
Inspiratory muscle training in obstructive sleep apnea syndrome
Hulya Arikan 1 , Nurel Bellur 1 , Hakan Caliskan 1 , Melda Saglam 1 ,
Naciye Vardar-Yagli 1 , Ebru Calik 1 , Deniz Inal-Ince 1 , Sema Savci 2 , Melike Yuce
Ege 3 , Hikmet Firat 3 , Sadik Ardic 3 . 1 Department of Physiotherapy and
Rehabilitation, Hacettepe Üniversitesi, Faculty of Health Sciences, Ankara,
Turkey; 2 School of Physiotherapy and Rehabilitation, Dokuz Eylul University,
Izmir, Turkey; 3 Department of Chest Medicine and Sleep Center, Diskapi Yildirim
Beyazit Education and Research Hospital, Ankara, Turkey
Aim: No information is known about the role of inspiratory muscle training in
patients with obstructive sleep apnea syndrome (OSAS). The purpose of this study
was to investigate the effects of inspiratory muscle training on respiratory muscle
strength, polisomnographic results, snoring, and sleep quality in patients with
OSAS.
Materials and methods: Twenty-seven OSAS patients were randomly assigned
to one of two groups: 15 patients in the training group and 12 patients in the
control group. The patients in training group underwent a 12-week inspiratory
muscle training program (30-80% of their maximal inspiratory pressures, MIP)
using a threshold loading device for 30 minutes per day, seven days per week.
The patients in the control group underwent standart medical treatment. In all
patients, respiratory muscle strength (MIP, maximal expiratory pressure, MEP)
was determined. Polisomnography recordings, snoring (The Berlin Questionnaire),
and quality of life (The Functional Outcomes of Sleep Questionnaire, FOSQ) were
also evaluated before and after the treatment.
Results: No significant differences were found between the two groups with regard to age, gender, and body mass index (p>0.05). After 12 weeks of inspiratory
muscle training program, there were significant improvements in MIP, MEP, and
total score of FOSQ compared with the control group (p<0.05). The presence of
snoring, snoring frequency and severity decreased significantly after inspiratory
muscle training (p<0.05).
Conclusions: Inspiratory muscle training ensures significant benefits in respiratory
muscle strength, quality of life, and snoring for OSAS patients. It should be taken
into consideration for the management of the patients.

P489
Effect of aerobic exercise training on bronchial hyperresponsiveness, airway
inflammation and health related quality of life in asthmatic patients: A pilot
study
Andrezza Pinto 1 , Felipe Mendes 2 , Rosana Agondi 1 ,
Beatriz Saraiva-Romanholo 3 , Rafael Stelmach 4 , Alberto Cukier 4 ,
Milton Martins 3 , Jorge Kalil 1 , Celso Carvalho 2 , Pedro Giavina-Bianchi 1 .
1
Clinical Immunology and Allergy Division, School of Medicine, University of
Sao Paulo, SP, Brazil; 2 Physical Therapy, School of Medicine, University of Sao
Paulo, SP, Brazil; 3 Clinical Medicine, School of Medicine, University of Sao
Paulo, SP, Brazil; 4 InCor-Pulmonary Division, School of Medicine, University of
Sao Paulo, SP, Brazil
Background: Recent studies have shown that aerobic training (AT) have antiinflammatory effect in asthmatics patients; however, there is a lack of studies
addressing the effect of AT in bronchial hyperresponsiviness (BHR).
Objective: To evaluate the effects of AT on BHR, airway inflammation and health
related quality of life in patients with moderate and severe asthma.
Methods: This prospective, randomized, single-blind and controlled study included 25 patients with controlled asthma (41.6±10.5yrs-old; FEV1=82.0±15.1%
predicted), randomly divided into Control (CG=15) or Training groups (TG=10).
Patients were studied between 2 medical consultations. Both groups performed
educational program and placebo treatment, but only TG performed AT twice
a week, during 3 months. BHR was assessed with histamine, airway inflammation by exhaled nitric oxide (eNO) levels and health related quality of life with
AQLQ questionnaire. These endpoints were evaluated before and after treatment
and patients did not modify medication. Two-way ANOVA test was used and a
significance level of 5% was set (p<0.05).
Results: After AT program, only the TG showed a decreased in eNO values
(from 36.0±20.2 to 25.9±10.7 ppb; p<0.05) and an improvement in AQLQ (from
4.62±1.58 to 5.76±1.09 score; p<0.05). In contrast, no change in BHR was
observed in both groups (p>0.05).
Conclusion: Our results suggest that aerobic conditioning reduces airway inflammation and improves the quality of life in asthmatic patients but does not modify
bronchial hyperresponsiviness.

P492
Effects of oropharyngeal exercises on antropometric measures and symptoms
in patients with obstructive sleep apnea syndrome
Nurel Bellur 1 , Hulya Arikan 1 , Hakan Caliskan 1 , Ebru Calik 1 ,
Naciye Vardar-Yagli 1 , Melda Saglam 1 , Sema Savci 2 , Deniz Inal-Ince 1 ,
Melike Yuce Ege 3 , Hikmet Firat 3 , Sadik Ardic 3 . 1 Department of Physiotherapy
and Rehabilitation, Hacettepe Üniversitesi, Faculty of Health Sciences, Ankara,
Turkey; 2 School of Physiotherapy and Rehabilitation, Dokuz Eylul University,
Izmir, Turkey; 3 Department of Chest Medicine and Sleep Center, Diskapi Yildirim
Beyazit Education and Research Hospital, Ankara, Turkey
Background and aim: Upper airway muscle function plays a major role in the
maintenance of upper airway patency and contributes to the obstructive sleep apnea
syndrome (OSAS). The aim of this study was to determine the impact of oropharyngeal exercises on antropometric measures and symptoms in patients with OSAS.
Materials and methods: Twenty-six patients with OSAS were randomized to 3
months of a set of oropharyngeal exercises (n=14, 53.7±7.1 years), or control
group as standart medical treatment (n=12, 47.3±7.3 years). Anthropometric measurements (neck and abdominal circumference) were measured. Snoring frequency
(range 0–4), intensity (1–3), Epworth Daytime Sleepiness score (0–24) and Pittsburgh Sleep Quality score (0–21) were determined, and full polysomnography
were performed at baseline and at the end of the intervention.
Results: No significant difference was found in baseline characteristics between
the groups (p>0.05). Body mass index and abdominal circumference did not
change significantly over the study period (p>0.05). Patients undergoing oropharyngeal exercises had a significant decrease in neck circumference (-1.04±0.97
vs. 0.08±1.18 cm), snoring frequency (-2.3±0.7 vs. 0.1±0.3), snoring intensity
(-3.2±1.1 vs. 0±0), daytime sleepiness (-6.2±4.8 vs. 0.2±4.1), sleep quality score
(-4.6±3.6 vs. -1.5±1.3) as compared with the control group (p< 0.05).

P490
Differences between smokers who completed or dropped out of a program to
increase daily physical activity
Mahara Proença 1,2 , Juliana Gomes Zabatiero 1 , Demetria Kovelis 1 , Leandro Cruz
Mantoani 1 , Karina Couto Furlanetto 1 , Andrea Akemi Morita 1 , Gianna Kelren
Waldrich Bisca 1 , Fábio Pitta 1 . 1 Laboratório de Pesquisa em Fisioterapia
Pulmonar (LFIP), Departamento de Fisioterapia, Universidade Estadual de
Londrina (UEL), Londrina, PR, Brazil; 2 Departamento de Fisioterapia,
Universidade Estadual do Norte do Paraná, Jacarezinho, PR, Brazil
Background: Initiatives to increase physical activity in daily life (PADL) of
smokers are important, although interventions in this population are frequently
characterized by high dropout rates.
Objectives: To investigate and compare the characteristics of smokers who completed or dropped out of a program to increase PADL.
Methods: 105 smokers with normal lung function started a 5-month program
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Conclusions: Oropharyngeal exercises significantly reduce antropometric measurements and symptoms in patients with OSAS. They represent a promising
treatment for OSAS.

tory pressures and may be an important factor in the respiratory complications in
this population.
Objective: This study investigated the effect of specific inspiratory muscle training
(SIMT) on maximum inspiratory pressure in patients with PD.
Methods: Thirteen participants (7 males and 6 females) with PD (mean age of
69.6 years (SD=7.7 years) referred from the On-Off Parkinson’s Association in
Murcia, Spain, were involved in this study. Maximum inspiratory pressure (MIP)
was considered the indice of inspiratory muscle strength and measured before and
within one week after the training period and. All subjects trained daily at home,
six times a week, each session consisting of 3 sets of the 15 times, for 8 week.
The training was performed using an inspiratory muscle trainer.
Results: Following the training period there was a significant improvement in inspiratory muscle strength. The mean inspiratory muscle strength pre-intervention
was 58.6 cmH2 0 (SD=12.3) and post-intervention was 72.4 cmH2 0 (SD=14.1)
(p<0.01).
Conclusions: The results of this study demonstrate that muscle strength training
has the potential to improve inspiratory muscle strength in patients with Parkinson’s
disease.

P493
Physical activity promotes pulmonary recovery after cardiac surgery
Marcus Jonsson 1 , Elisabeth Westerdahl 2,3 . 1 Department of Physiotherapy,
Örebro University Hospital, Örebro, Sweden; 2 School of Health and Medical
Sciences, Örebro University, Örebro, Sweden; 3 Department of Medical Sciences,
Uppsala University, Uppsala, Sweden
Introduction: It is well known that physical activity has substantial impact on
general health and mortality. Benefits of physical activity have been reported for
patients after cardiac surgery. Patients undergoing cardiac surgery have reduced
lung function postoperatively and often suffer from postoperative pulmonary
complications.
No studies have been published where the relationship between physical activity
and lung function after cardiac surgery has been investigated.
Aim: To test the hypothesis that physical activity is positively correlated with
pulmonary recovery, the relationship between postoperative self-reported physical
activity and lung function, two months after cardiac surgery, was investigated.
Methods: In a prospective cohort study, a sample of 76 patients undergoing cardiac
surgery between 2007 and 2009, was followed up two months after cardiac surgery.
Physical activity level was quantified using a categorical question on physical activity at work and during leisure time. Lung function was measured by spirometry.
The measurements were made preoperatively and 2 months postoperatively.
Result: Two months postoperatively the patients had increased their self-reported
level of physical activity. Patients with a higher level of physical activity showed
a significantly better recovery of lung function two months after cardiac surgery
(VC 95% ± 11 vs 91% ± 7 (p = 0,043) and FEV1 93% ± 8 vs 89% ± 6 (p =
0,008)) compared to patients reporting low physical activity.
Conclusion: A higher level of physical activity, during the first two months after
cardiac surgery is associated with a better recovery of lung function, compared to
being less active or sedentary.

P496
Acute effects of threshold positive expiratory pressure on chest wall volumes
in Parkinson and chronic stroke patients
Murillo Frazão, Elis Alves, Illia Nadinne, Ana Raquel Lindquist,
Vanessa Resqueti, Guilherme Fregonezi. Physical Therapy, Federal University of
Rio Grande do Norte, Natal, RN, Brazil
Aim: To study the effects of different levels of Threshold positive expiratory
pressure on chest wall volumes in patients with Parkinson and Chronic Stroke.
Methods: In eleven patients with Parkinson Disease (60±10.3 years old; 4.4±3
years of diagnosis; BMI: 25,5±2,7 kg/m2 ; FEV1 /FVC %: 0.82±0.07 and
FVC%pred : 82.4±17.9) and 10 chronic stroke patients (53±5.9 years; 3.3±2.6
years of diagnosis; BMI: 26.9±4.8 kg/m2 ; FEV1 /FVC%: 0.8±0.06 e FVC%pred :
100.6±14.1) we assess the effects of three levels of Threshold PEP (10, 15 and
20 cmH2 O) in random order on chest wall volumes (Optoelectronic Plethysmography, OEP) in three moments: 5 minutes during quite breathing (QB), 5 minutes
breathing against PEP and 5 minutes recovery (rQB).
Results: Intragroup analyses showed that tidal volume of chest wall increased
in all levels of PEP compared to QB in Parkinson patients (QB=0.46±0.06L
vs PEP10=1.04±0.35L; vs PEP15= 1.2±0.57 L and vs PEP20=1.23±0.48 L,
p<0.001) and chronic stroke patients (QB=0.41±0.05 vs PEP10=0.77±0.26L;
vs PEP15=0.76±0.13L; PEP20=0.77±0.22L, p=0.0001), but no differences were
found between levels of Threshold PEP. The behavior of pulmonary rib cage,
abdominal rib cage and abdominal compartments were similar during all PEEP
levels. End expiratory and end inspiratory lung volumes did not change significantly
during different loads of PEP.
Conclusion: The different loads of Threshold PEP induced similar changes on
chest wall and compartmental volumes in Parkinson and Chronic Stroke patients.

P494
Cardiac autonomic responses exercise-induced during inpatient cardiac
rehabilitation in patients undergoing CABG and left ventricular function
different
Renata G. Mendes 1 , Rodrigo P. Simões 1 , Fernando S.M. Costa 1 , Camila
B.F. Pantoni 1 , Luciana Di Thommazo 1 , Sérgio Luzzi 2 , Othon Amaral-Neto 2 ,
Aparecida M. Catai 1 , Ross Arena 3 , Audrey Borghi-Silva 1 . 1 Cardiopulmonary
Physiotherapy Laboratory, Federal University of Sao Carlos, SP, Brazil;
2
Cardiology Department, Irmandade Santa Casa Misericordia Hospital,
Araraquara, SP, Brazil; 3 Physiotherapy Department, University of New Mexico,
Albuquerque, NM, United States
Introduction: Patients undergoing coronary artery bypass graft (CABG) with
reduced left ventricular function (LVF) are those who experience greater cardiac
autonomic adaptation at rest after inpatient cardiac rehabilitation (CR). However, the acute cardiac autonomic response (CAR) during exercise remains to be
investigated.
Aim: To assess whether physical exercises can evoke beneficial CAR in postCABG patients with different LVF.
Method: Forty-four patients, divided into LVF normal (LVFN, n=23) composed
of patients with left ventricular ejection fraction (LVEF)≥ 55% and LVF reduced
group (LVFR, n=21) with LVEF = 35–54% were evaluated. CAR was assessed by
heart rate variability (HRV) during extremity ROM exercises and ambulation on
the first postoperative day (PO1) and before discharge, respectively.
Results: PO1 were observed significant intragroup differences for mean heartbeats
intervals and heart rate to rest and exercise in both groups. During ambulation were
found lower values of HRV (STDRR, TINN, SD2, shannon entropy and correlation
dimension) to LVFR as well as for the change between rest and ambulation for
the total HRV indices (STDRR, RRtri, TINN and SD2), parasympathetic activity
(rMSSD) and complexity of the data (correlation dimension) (P <0.05).
Conclusion: In patients with normal LVF, physical exercise triggered more attenuate CAR compared with patients with reduced LVF post-CABG. Thus, prescribed
intensities of physical exercises at this time should be reviewed considering the
differences of ventricular function of patients involved.
Support: PNPD/Capes 23038.008208/2010-25, FAPESP 2009/54194-5.

P497
Respiratory muscle training is safe and effective in malnourished patients
Adriana Lunardi, Murakami Fernanda, Carol Paganini, Carvalho Celso.
Physiotherapy, School of Medicine of University of Sao Paulo, SP, Brazil
Malnutrition is prevalent in 50% of hospitalized patients worldwide and causes
systematic damage, including the respiratory system and muscles and leading
to increased predisposition to infections and respiratory muscle weakness. The
safety and effectiveness of respiratory muscle training in this population are poorly
studied.
Objective: To assess the effect of specific respiratory muscle training in malnourished patients.
Methods: This prospective, randomized and controlled study enrolled 29 malnourished patients with no previous pulmonary disease (BMI<20kg/m2 and serum
albumin<3.5g/dL). Patients were randomly divided into 3 groups: sham training
(CG, n=10), inspiratory (ITG, n=10) and expiratory (ETG, n=9) training. The
intensity of ITG and ETG training was at 30% of maximal inspiratory or expiratory pressure (respectively, MIP and MEP). Training sessions were conducted
daily in the afternoon for 30 minutes (3 sessions of 10 min, during 7 days)
using the threshold IMT® or PEP® . All patients received the same nutritional
support. Maximal respiratory pressures and lung function was evaluated before
and after the protocols. The evaluator was blinded to patient’s group. Two way
repeated measures ANOVA and post hoc Newman-Keuls test were performed and
significance level was set at 5%.
Results: All groups were similar in gender, age, BMI and serum albumin. No
patient demonstrated any signs of respiratory distress. After training period, there
was increase in MIP in the ITG (59.9±25.8 x 107.9±52.6cmH2 O; p=0.02) and
MEP in the ETG (46.5±12.9 x 81.1±23.2cmH2 O; p=0.01) compared to CG.
Conclusion: The respiratory muscle training is safe in malnourished patients and
promotes a specific increase in the trained muscle.

P495
Inspiratory muscle training in patients with Parkinson’s disease
Silvana Loana Oliveira Sousa 1 , Martha Cecília León Garzón 1 ,
María Gómez-Gallego 1 , Juan José Bellester Cerezo 2 , Lourdes Gómez-Amorós 2 ,
José Luis Martínez-Gil 1 , Fulgencio Buendía-López 1 . 1 Health Sciences, Catholic
University of San Antonio, Murcia, Spain; 2 Physiotherapy, On-Off Parkinson’
Association, Murcia, Spain
Background: Respiratory muscle weakness is a common impairment in patients
with Parkinson’s disease (PD). This is muscle weakness is exacerbated by increased
chest wall rigidity that potentially contribute to reduced lung volumes and respira-
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Feasibility of neuromuscular electrical stimulation (NMES) on the intensive
care unit (ICU): Preliminary results
Johan Segers 1 , Greet Hermans 2 , Frans Bruyninckx 3 , Geert Meyfroidt 4 ,
Daniel Langer 1 , Rik Gosselink 1 . 1 Rehabilitation Sciences, KU Leuven, Leuven,
Belgium; 2 General Internal Medecine - Medical ICU, UZ Leuven, Belgium;
3
Physical Medicine and Rehabilitation, UZ Leuven, Belgium; 4 Intensive Care
Medicine, UZ Leuven, Belgium
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P500
Airway resistance at maximum inhalation as a marker of asthma and airway
hyperresponsiveness in children
Dmytro Dmytriiev, Oleksander Katilov, Oleksander Mazulov,
Kateryna Dmytriieva. Anesthesiology and Intensive Care, Vinnitsa National
Medical University, Vinnitsa, Ukraine

Background: Survivors of critical illness often have a prolonged ICU stay. To
attenuate their reduction in muscle mass and muscle strength, NMES might be
useful. Aim was to study feasibility and safety of NMES in ICU.
Methods: Patients with expected prolonged stay in ICU of 5 additional days
(judged on day 3) without neurological disease were included. They received daily
bilateral quadriceps NMES sessions of 25 minutes. Main outcome was to produce contraction of quadriceps. Patients with contraction in 75-100% of sessions
were considered responders. Patient characteristics and stimulation parameters
were compared between responders and non-responders. Safety was judged by
cardiovascular and respiratory responses.
Results:

Background: The goal of this study was to test the hypothesis that the minimal
airway resistance achievable during a maximal inspiration (R(min)) is abnormally
elevated in subjects with airway hyperresponsiveness.
Methods: The R(min) was measured in 15 nonasthmatic and 20 asthmatic children
using forced oscillations at 8 Hz. R(min) and spirometric indices were measured before and after bronchodilation (albuterol) and bronchoconstriction (methacholine).
A preliminary study of 40 healthy children first established height dependence of
baseline R(min) values.
Results: Asthmatics had a higher baseline R(min) % predicted than nonasthmatic
subjects (104±22 vs. 82±10% predicted, p = 0.0003). Sensitivity-specificity analysis using receiver operating characteristic curves indicated that baseline R(min)
was able to identify subjects with airway hyperresponsiveness (PC20 < 16 mg/mL)
better than most spirometric indices (Area under curve = 0.85, 0.78, and 0.87 for
R(min) % predicted, FEV1% predicted, and FEF25-75% predicted, respectively).
Also, 76% of the subjects with baseline R(min) < 100% predicted did not have airway hyperresponsiveness while 100% of subjects with R(min) > 145% predicted
had hyperresponsive airways, regardless of clinical classification as asthmatic or
nonasthmatic.
Conclusions: The relationship of baseline R(min) to asthma and airway hyperresponsiveness likely reflects a causal relation between conditions that stiffen airway
walls and hyperresponsiveness in children. In conjunction with symptom history,
R(min) could provide a clinically useful tool for assessing asthma and monitoring
response to treatment.

Table 1. Feasibility of NMES
Responders, N=17 (50%) Non-responders, N=17 (50%) p-value
Age (years)
BMI
Barthel-index (/20; premorbid)
APACHE II
Glasgow coma scale
5 questions for adequacy
Oedema
Placing of electrodes*
Intensity (mA)

56.6 (±10.8)
25.3 (±4.2)
17.1 (±3.5)
22.5 (±8.1)
7.0 (±2.7)
1.5 (±1.5)
5
0
64.9 (±8.9)

63.2 (±11.1)
25.1 (±6.1)
18.3 (±2.3)
27.5 (±6.9)
8.4 (±3.4)
2.3 (±1.6)
11
4
66.1 (±13.7)

0.084
0.920
0.331
0.090
0.192
0.171
0.084
0.103
0.748

*Different from standardised position due to catheters.
Table 2. Safety of NMES

Heart rate
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Saturation
Respiratory rate

Pre

Post

p-value

90.1 (±13.2)
131.4 (±14.8)
65.4 (±7.1)
96.5 (±2.8)
20.7 (±4.7)

91.2 (±15.3)
132 (±13.4)
65.0 (±7.9)
96.5 (±2.8)
20.1 (±4.4)

0.230
0.733
0.598
0.957
0.271

P501
Nutritional aspects and asthma. Influence of malnutrition factors on severity
of asthma
Zoran Stojanovic, Carlos Martinez Rivera, Carmen Centeno, Elena Molins,
Estefania Sanchez, Caroline Becker, Marisa Rivera, Joan Ruiz Manzano,
Josep Morera. Respiratory, Hospital Germans Trias i Pujol, Badalona,
Barcelona, Spain

Conclusion: In this small sample a trend is observed for age, APACHE II and
edema to influence efficacy of NMES. NMES is a safe intervention in ICU.

P499
Physiotherapy led weaning plans reduce the number of days patients require
non-invasive ventilation (NIV)
Stephanie Harlow 1 , Amber Lane 1 , Paul Murray 2 . 1 Physiotherapy Department,
Ashford and St Peter’s Hospitals NHS Foundation Trust (ASPH), Chertsey,
Surrey, United Kingdom; 2 Respiratory Department, Ashford and St Peter’s
Hospitals NHS Foundation Trust, Chertsey, Surrey, United Kingdom

While obesity is a risk factor for asthma that is increasingly studied, malnutrition
in asthma is less known.
Objective: To determine if nutritional aspects have an influence on severity of
asthma.
Materials and methods: We included 91 asthmatic patients and studied 4 aspects
related with asthma: severe persistent asthma or not, obstructive or not, poorly controlled and >1 exacerbation/year or not. Nutritional status was measured by BMI,
waist/hip ratio, albumin, prealbumin and bioimpedance. Systemic inflammation by
Hb, hematocrit, CRP and Ddimer. Significant was p<0.05.
Results: Average age was 48 years, 21.2% men, 22.2% poorly controlled asthma,
45% had obstruction, 58% severe persistent asthma, 42.6% had >1 exacerbation/year. Older patients had more obstruction, severity, exacerbations and worse
ACT. Higher Charlson index was associated with severity, obstruction and exacerbations. Increased CRP was related with obstruction (7.2±10 vs 2.8±3 p<0.061).
Neither Ddimer, Hb, nor Hct were different in the aspects of severity. Nutritional
values: obstruction was related with the rate of fat-free mass FFMI (17.3±2.4
vs 18.5±2.6 p<0.016). Patients with >1 exacerbation/year had lower percent of
muscle mass (37.9±7.9 vs 42.9±8.3 p<0.015). Using a multiple linear regression
age and FFMI remained as independent variables related with more obstruction,
explaining 18% of the variation/drop produced in the variable FEV1/FVC. For
every decreased point of FFMI, FEV1/FVC decreases by 1 point.
Conclusions: Lower percentage of muscle mass is associated with more exacerbations and low FFMI with obstruction in asthma. With more systemic inflammation,
malnutrition has greater role, as in asthma with airflow obstruction.

Background: Respiratory physiotherapists at ASPH assess, monitor and wean
patients requiring NIV. In May 2009, as a result of previous NIV audit data,
a physiotherapy led weaning proforma was implemented to improve successful
weaning rates.
Aims and objectives: The aim of the investigation was to establish if physiotherapy
led weaning plans reduced the number of days patients spent on NIV.
Methods: Data were collected prospectively from 255 consecutive patients requiring NIV over a two year period from May 2009 to April 2011 using a locally
adapted version of the BTS NIV data collection tool. Number of days on NIV were
collected from patients nursing notes. 84 patients had physiotherapy led weaning
plans and were included in the analysis (t-test).
Results: 33% (n=84) of patients had a physiotherapy led weaning plan. The impact
of physiotherapy led weaning plans is summarised.
Table 1. Impact of physiotherapy weaning plans on time on NIV
Patients with a
Patients without a
p value
physiotherapy weaning physiotherapy weaning (T-Test)
plan (n=84) 33%
plan (n=171) 67%
Average number of days on NIV (range)

3.0 (1-9)

8.6 (1-17)

p=0.03

8% (n=21) patients required referral for domiciliary NIV and therefore could not
be weaned and were excluded from the analysis.
Conclusion: Physiotherapy led weaning plans reduce the length of time patients
remain on NIV. A possible explanation could be faster optimisation in the first 24
hours facilitating a shortened weaning time. Further investigation is required to
establish if earlier physiotherapy input can impact on NIV outcome.
Thanks to Tina Thomas for data entry.
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Asthma control test administered by web-based text messaging (short
message service-SMS): Is it comparable with paper form?
Mehmet Atilla Uysal 1 , Dilsad Mungan 2 , Arzu Yorgancioglu 3 , Fusun Yildiz 4 ,
Metin Akgun 5 , Bilun Gemicioglu 6 , Gulcihan Ozkan 1 , Insu Yilmaz 2 ,
Mine Incioglu 3 , Hasim Boyaci 4 , Sibel Atis 7 , Aslihan Yalcin 8 , Nazan Gulhan
Bayram 9 , Figen Deveci 10 , Didem Pulur 5 , Eylem Selcan Özgür 7 ,
Berna Dursun 11 , Yilmaz Bülbül 12 , Ebru Sulu 13 , Veysel Yilmaz 1 ,
Haluk Turktas 14 . 1 Department of Chest Diseases, Yedikule Hospital For Chest
Diseases and Thoracic Surgery Training and Research Hospital, Istanbul, Turkey;
2
Department of Chest Diseases, Division of Allergy, Ankara University School of
Medicine, Ankara, Turkey; 3 Department of Chest Diseases, Celal Bayar
University, Faculty of Medicine, Manisa, Turkey; 4 Department of Chest Diseases,
Kocaeli University, Faculty of Medicine, Kocaeli, Turkey; 5 Department of Chest
Diseases, Atatürk University, Faculty of Medicine, Erzurum, Turkey; 6 Department
of Chest Diseases, Istanbul University, Cerrahpasa Faculty of Medicine, Istanbul,
Turkey; 7 Department of Chest Diseases, Mersin University, Facuty of Medicine,
Mersin, Turkey; 8 Department of Chest Diseases, Erzurum State Hospital,
Erzurum, Turkey; 9 Department of Chest Diseases, Gaziantep University, Faculty
of Medicine, Gaziantep, Turkey; 10 Department of Chest Diseases, Elazig
University, Faculty of Medicine, Elazig, Turkey; 11 Department of Chest Diseases,
Atatürk Hospital for Chest Diseases and Thoracic Surgery Training and Research
Hospital, Ankara, Turkey; 12 Department of Chest Diseases, Karadeniz Technical
University Faculty of Medicine, Trabzon, Turkey; 13 Department of Chest
Diseases, Sureyyapasa Hospital For Chest Diseases and Thoracic Surgery
Training and Research Hospital, Istanbul, Turkey; 14 Department of Chest
Diseases, Gazi University, Faculty of Medicine, Ankara, Turkey

P504
Asthma control test/Questionnaire for assessing asthma control: Systematic
review and meta-analysis
Cun-E Jia 1 , Hong-Ping Zhang 1 , L.V. Yan 1 , Rui Liang 1 , Yun-Qiu Jiang 1 ,
Heather Powell 2 , Juan-Juan Fu 2 , Lei Wang 1 , Peter Gerard Gibson 2 ,
Gang Wang 1 . 1 Pneumology Group, Depart of Integrated Traditional Chinese and
Western Medicine, West China Hospital, Sichuan University, Chengdu, China;
2
Center for Asthma and Respiratory Diseases, Department of Respiratory and
Sleep Medicine, John Hunter Hospital, Hunter Medical Research Institute,
University of Newcastle, Australia
Background: Currently the cornerstone of asthma management is to achieve and
maintain asthma optimal control, but the diagnostic performance of Asthma control
test (ACT) and Asthma Control Questionnaire (ACQ) has not systematically been
evaluated.
Objective: We explored the diagnostic performance and its comparison between
ACT and ACQ.
Methods: Studies concerned with the accuracy of ACT and/or ACQ for assessing
asthma control were searched from Pubmed, CENTRAL, Web of Science, Ovid
and Embase. The summary estimates of sensitivity, specificity, and diagnostic
odds ratios (DORs) at different levels of asthma control were performed by using bivariate random effects model and hierarchical summary receiver operator
characteristic (HSROC) model.
Results: Twenty-two studies with 12909 subjects in ACT and 4447 in ACQ were
identified. The summary estimates in ACT for assessing controlled, not-well controlled, and uncontrolled asthma were sensitivity (0.81, 0.77 and 0.79), specificity
(0.79, 0.78 and 0.73), and DORs (15.56, 12.42 and 10.46), respectively, and those
in ACQ were sensitivity (0.93, 0.72 and 0.87), specificity (0.65, 0.83 and 0.66), and
DOR (24.92, 11.98 and 12.72), respectively. There were no statistical differences
in assessing levels of asthma control between ACT and ACQ by using HSROC
areas under the curve (all P>0.05). Subgroup and meta-regression implied that
age, settings, asthma severity, and the race could influence the diagnostic accuracy.
Conclusion: The diagnostic performance between ACT and ACQ is not different,
but clinicians need to consider the impact of the potential factors when establishing
asthma control levels to promote therapies in a real-world setting.

The Turkish version of Asthma Control Test (ACT) has been validated to determine
asthma control. The use of web-based ACT via text messaging (Short Message
Service-SMS) might be beneficial in the evaluation of control level of asthmatic
patients without outpatient clinic visits.
We aimed to compare the paper form of Turkish version of ACT and web-based
ACT via text messaging and to evaluate their correlations with The Global Initiative
for Asthma (GINA) based-physician’s assessment of asthma control.
In this multicenter prospective observational study, 431 asthma patients were randomized into two groups either to fill in the paper form (n:220) or to reply text
messages directed from a website to a mobile phone (n:211). Both ACTs (paper
and text message) were completed by the patients at first admission, after10±2
days and 5±1 weeks and asthma control was also assessed by the physicians
according to GINA criteria at the outpatients clinics.
The reliability of the Turkish version of ACT was found 0.84 and 0.82 (Cronbach’s alpha) and test-retest reliability was 0.85 and 0.80 in the paper and the
text messaging groups, respectively. In both groups, ACTs well correlated with
the physician’s assessment at admission (r=0.70,p<0.001 and r=0.60, p<0.001 for
paper and text messaging groups, respectively).
Both self-administered paper and web-based ACT via text messaging were closely
associated with physician’s assessment of asthma control. Our study suggest that
ACT may reliably be administered through text messaging and provides evaluating
of asthma control on a mobile phone but it should also be further tested for using
out of outpatient clinic.

P505
Air-trapping and decreased diffusion capacity in patients with severe asthma
Olga Kharevich 1 , Irina Lapteva 1 , Elena Lapteva 2 , Artem Tomashevsky 1 ,
Elena Koroleva 3 . 1 Pulmonology Department, Republic Center of Pulmonology
and Phthysiology, Minsk, Belarus; 2 Department of Phthysiopulmonology,
Belarusian Medical Academy of Post-Graduate Education, Minsk, Belarus;
3
Department of Functional Diagnostics, Republc Center of Pulmonology and
Phthysiology, Minsk, Belarus
Introduction: Patients with severe asthma tend to have impaired lung function
despite the high-intensity treatment.
Aims: The aim of the study was to assess the lung function parameters in patients
with severe asthma compared with nonsevere disease.
Methods: In the recent research we have studied data of pulmonary function tests
(spirometry, bodyplethysmography, diffusion capacity) in 31 patients with severe
and in 23 patients with nonsevere asthma. To compare two groups of patients we
used the Mann-Whitney U-test and Chi-squared test. Data are presented as median
(interquartile range).
Results: Patients with severe asthma compared with those with nonsevere disease had lower VC, pre- and postbronhodilator FVC, pre- and postbronhodilator
FEV1 . However, FEV1 /FVC was comparable in both groups. The presence of
nonreversible airway obstruction was revealed in 77% patients with severe asthma
and in 43% with nonsevere asthma (p=0,011). TLC was similar in patients with
severe and nonsevere asthma, but RV and RV/TLC was significantly higher in
severe asthma group (RV: 192,6 (160,2-249,5) vs 163,8 (143,9-174,7) % pred, p=
0,018; RV/TLC: 145,0 (132,1-161,6) vs 119,1 (112,5-135,4) % pred, p=0,001).
These findings indicate the presence of more prominent air trapping in patients
with severe asthma. The study revealed the decreased DLCO in severe asthma
group (73,1 (57,0-81,1) vs 85,1 (78,4-94,4) % pred, p=0,008).
Conclusion: The presence of persistent airflow limitation, air trapping and decreased diffusion capacity are important features of lung function impairment in
patients with severe asthma, suggesting that these patients have more considerable
airway remodelling and structural changes of lung parenchyma.

P503
Creating and testing a low literacy asthma questionnaire
Ruth Pinilla 1 , Judy A. Shea 2 , Maureen George 3 . 1 University of Pennsylvania,
College of Liberal and Professional Studies, Philadelphia, United States;
2
University of Pennsylvania, School of Medicine, Philadelphia, United States;
3
University of Pennsylvania, School of Nursing, Philadelphia, United States
Background: Nearly half of the US population reads at or below the 8th grade
level. Recognition of low literacy has resulted in greater attention to developing
written materials at lower reading levels. However, less attention has been paid
to the development of low literacy questionnaires for research beyond assessing
grade reading level.
Objective: To systematically develop a research questionnaire that accurately
captures subjects’ responses when self-administered.
Methods: Following traditional instrument development steps (comprehensive review of the literature and selection of items using content experts), researchers
created a low literacy questionnaire. A standardized guide for recording difficulties encountered by subjects during self-administration was used to evaluate
comprehension and ease of completion.
Results: The 39-item Conventional and Alternative Management for Asthma
questionnaire was written at a 5.7 grade level and completed by 210 adults (88%
female; mean age 48; 76% Black; 20% White; 62% with ≤ high school education).
On average, subjects completed the questionnaire in <5 minutes. Three subjects
requested the questionnaire be read to them; one was legally blind. Eight (4%) had
difficulty with the Likert scale. As many as 31 (15%) asked for clarification on
the wording of 15 distinct items. Four (2%) requested help in reading one or two
unfamiliar words. Only 1 item elicited no comments.
Conclusions: The use of a standardized debriefing guide allowed for the identification of problematic words, unclear meanings and confusion over scaling despite
a deliberate attempt to develop a low literacy tool. These data suggest that a lower
reading level is not sufficient to remove the potential for misreporting.

P506
Influence of anxiety on the quality of life of people with bronchial asthma
(BA)
Natalia L. Perelman, Victor P. Kolosov. Laboratory of Prophylaxis of Nonspecific
Lung Diseases, Far Eastern Scientific Center of Physiology and Pathology of
Respiration SB RAMS, Blagoveschensk, Russian Federation
Background: The prevalence of anxiety in BA patients is considerably higher
than in healthy people. It is little known how negative emotions can influence the
quality of life (QL) of BA patients with cold airway hyperresponsiveness (CAHR)
in winter.
Aim: To study the influence of anxiety on the QL of BA patients in the cold season
of the year.
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Methods: 111 BA patients were studied in winter. They were divided into two
groups: with anxiety (68) and without it (43). To estimate QL a questionnaires
SF-36 and AQLQ were used. “Hospital Anxiety and Depression Scale” was applied
to find out anxiety. CAHR was estimated by the results of 3-minute isocapnic
hyperventilation with cold air.
Results: In the group of patients with anxiety in comparison with the patients
without it there was a decrease of QL in domains PF (52.7±3.1 and 65.0±4.4,
p<0.05), VT (45.3±2.3 and 59.2±2.8, p<0.001), SF (48.3±3.0 and 64.6±3.5,
p<0.001) and MH (56.6±2.3 and 71.2±2.7, p<0.001) by SF-36, and in domains
“Environment” (3.4±0.2 and 4.5±0.2, p<0.001) and “General Qol” (3.3±0.1
and 3.9±0.1, p<0.01) by AQLQ. The direct correlation was found out between
FEV1 and “Environment” in the group without anxiety (r=0.41, p<0.01), whereas
patients with anxiety did not have it. Hence, anxiety but not lung dysfunction is
a dominating factor of QL decline in the latter case. The QL of patients with
CAHR and anxiety gets considerably worse. The decline of QL of these patients
in all domains except “Emotion” was revealed by AQLQ. The most significant
worsening was obtained in domain “Environment”.
Conclusion: Anxiety in BA patients has a negative influence on QL mainly on the
psychosocial status. CAHR in winter also affects physical aspects of QL.

P509
Mycobiota of the pharynx in patients with persistent bronchial asthma who
constantly applying the inhaled corticosteroids
Irina Reshetnikova 1,2 , Rustem Fassakhov 1,2 , Nadegda Glushco 1 ,
Elena Khaldeeva 1 , Svetlava Lisovskaya 1 . 1 Allergology and Immunology, Kazan
Scientific Research Institute of Epidemiology and Microbiology, Kazan, Tatarstan,
Russian Federation; 2 Allergology and Immunology, Kazan Medical Academy,
Kazan, Tatarstan, Russian Federation
Aim: To investigate fungal colonization the pharyngeal mucosa in patients with
persistent asthma, who constantly applying the inhaled corticosteroids (iGCS).
Methods: There were examined 30 patients with bronchial asthma (13 men and
17 women, mean age 51.8 years) using iGCS at high and moderate doses of at
least year. Mycological study of mucous pharynx (posterior wall of the pharynx,
tongue root) for finding of Candida was performed on the Sabourau agar medium.
Fungi growing was carried out at 28-30C for 48 hours. To study the adhesive there
was used the model of a nitrocellulose film with immobilized hemoglobin.
Results: Fungi of the Candida genus were isolated from the mucosa in 23 patients
(76,6%): C.albicans - 22 cases (of which in one case, there was marked the combination of C.albicans and Geotrihum candidum), C.tropicalis – 1case. In 73.9%
of the cases intensity of the pharynx colonization by yeastlike fungi was high and
was 103 , 105 CFU/ml.
It has been stated that 16 out of 22 isolated Candida albicans cultures (72,7%)
have less vivid ability to form tube germination and psevdomitsely in comparison
with clinical cultures, isolated from the pharynx of patient with the diagnose
pharyngomikoze, the adhesive activity of these cultures shoved at the middle level
and made 15-32%. 8 out of 22 patients (27.3%) have cultures with a high ability
for germination tubes formation and adhesive activity at the level of 35-45%,
which corresponded to the level of clinical cultures with high virulence.The causes
of differences in the activity of the fungus Candida in asthmatic patients receiving
iGCS, require further study.

P507
Prediction of deterioration of bronchial asthma (BA) control after six months
of basic anti-inflammatory therapy
Nelly M. Smirnova, Anna G. Prihodko, Juliy M. Perelman. Laboratory of
Functional Research of Respiratory System, Far Eastern Scientific Center of
Physiology and Pathology of Respiration SB RAMS, Blagoveschensk, Russian
Federation
Background: Now it is accepted that the assessment of asthma control should
include not only clinical manifestations, but also control of the expected future
risk to the patients.
Aim: To develop the way of prediction of uncontrolled BA after 6 months of basic
anti-inflammatory therapy.
Methods: 84 patients with uncontrolled BA were examined. At the first examination the test of isocapnic hyperventilation with cold air (IHCA) was conducted;
the collection of the exhaled breath condensate before and after the IHCA with the
identification of hydrogen peroxide (H2 O2 ) was done. In 24 weeks of basic therapy
there was the second clinical examination where the control level over BA symptoms was determined. Depending on the obtained data the patients retrospectively
were divided into two groups: the 1st group included 48 patients with the partial
or total BA control, the 2nd group consisted of 36 patients with uncontrolled BA.
Results: It was established that high airway hyperresponsiveness and the degree
of oxidative stress intensity are independent predictors of BA control. On this
basis and with the help of discriminant analysis we made a discriminant equation
that allows to predict an uncontrolled course of the disease: D=-0.502×FEV1
(after IHCA)+8.062×H2 O2 (after IHCA). The boundary value of the discriminant
function is 23.07. If D>23.07, an uncontrolled course of the disease after 6 months
of basic therapy can be predicted with 91% probability.
Conclusion: The application of the developed method gives a possibility of a
differentiated approach to the choice of BA basic therapy taking into account the
risk of uncontrolled course of the disease.

P510
Omalizumab in severe adult atopic dermatitis associated to mild asthma
treated with omalizumab
Anna Agnese Stanziola, Maria D’Amato, Carolina Vitale, Maurizia Lanza,
Antonio Molino, Maria luisa Bocchino, Matteo Sofia. Department of Respiratory
Disease, University “Federico II” - A.O dei Colli, Napoli, Italy
Omalizumab is an established add-on therapy efficacious in allergic severe asthma.
Its role in treatment of asthma and atopic dermatitis with high IgE levels is not well
known. However Isolated case report show the efficacy of anti-IgE in recalcitrant
atopic dermatitis, a skin disorder characterized by elevated levels of IgE and
significant morbidity.
Aim: We report 5 adult patients 2 male and 3 women, mean age 34.6 (range
19-48yrs), with chronic severe atopic dermatitis and mild to moderate bronchial
asthma. For atopic dermatitis they were treated with oral steroids (prednisone mean
17.5 mg die range 10 to 25 mg) and immunosuppressive therapy as Cyclosporine
(5mg/die) or Methotrexate (7.5 mg/wks). The patients started treatment with Omalizumab 375 mg every two weeks. Pretreatment IgE levels ranged from 282-5390
IU/mL (mean 2501 IU/mL).
Results: After 16 weeks, the serum IgE level decreased mean 1146 IU/mL, (range
147 to 3088) and a significant clinical improvement was registered in all patients
with reduction of skin lesions and pruritic score (from 9 indicating severe itching
to 3). The patients discontinued immunosuppressive treatment after two months
and oral steroids after 6 months. After 1 year follow-up of Omalizumab therapy,
the IgE levels were 620 IU/mL (range 140 to 1000) and no adverse events were
documented. Moreover, the patients did no refery any asthmatic exacerbations at
1 year follow-up.
Conclusions: Anti IgE Omalizumab is effective in improving atopic dermatitis
unresponsive to conventional therapy in patients with concomitant asthma after
few weeks of treatment and is able to decrease steroid and immunosuppressive
therapy without any interference on asthma control.

P508
Interrelations of rhinitis, rhinosinusitis and bronchial asthma, associated
with stressful life events
Evgeny Nemerov. Therapy, Siberian State Medical University, Tomsk, Russian
Federation
One of the causes of ineffective treatment of bronchial asthma (BA) is comorbid
pathology, which is a combination of BA with rhinitis.
Aim: To study the characteristics and order of nasal pathology development in
persons with BA associated with psychological stresses.
173 patients with BA allocated to 2 groups were studied. The first group included
56 patients in whom the first episode of the disease were associated with stressful
life events. The second group included 117 patients in whom the disease was not
linked to psychological factors.
Results: Nasal pathology was diagnosed only in 25 of 56 (44.6%) patients in the
first group and in 106 of 117 (90.6%) in the second one, p = 0.0000. Allergic
rhinitis was observed in only 6 (10.7%) patients in the first group and in the
majority of cases (93 (79.5%) in the second group, p = 0.0000, while rhinosinusitis
was most frequent in the first group (19 of 56 (33.9%) versus the second one
(12 of 117 (10.3%), p = 0.0000. The order nasal pathology formation differed
markedly between the two groups. So, nasal symptoms preceded the onset of
asthma symptoms in the first group considerably rare (7 of 25 (28%) than in the
second group (83 of 106 (78.5%), p = 0.0000. On the contrary, nasal pathology
development against the background of the current asthma was more frequent in
the first group (11 of 25 (44%) than in the second one (8 of 106 (7.5%), p =
0.0000.
Conclusion: Bronchial asthma, the development of which is closely associated
with psychological triggers, is not related to nasal pathology in more than half the
cases with frequent secondary involvement of the upper airways and predominance
of rhinosinusitis over allergic rhinitis.

P511
The effect of smoking on the levels of cysteinyl leukotriene in exhaled breath
condensate in asthmatics
Deniz Celik 1 , Sibel Doruk 1 , Handan Inonu Koseoglu 1 , Semsettin Sahin 2 ,
Ibrahim Serhat Celikel 1 , Unal Erkorkmaz 3 . 1 Chest Diseases, Gaziosmanpasa
University, Tokat, Turkey; 2 Biochemistry, Gaziosmanpasa University, Tokat,
Turkey; 3 Biostatistics, Gaziosmanpasa University, Tokat, Turkey
Aim: Cysteinyl leukotrienes are the most important mediators in pathogenesis of
asthma. The aim of this study was to assess the impact of smoking on the levels
of LTD4 and LTE4 in exhaled breath condansate (EBC).
Methods: Thirty smoker (Group I) and 29 nonsmoker (Group II) asthmatics and
29 healthy control (Group III) were included in the study. EBC (EcoScreen, Jager)
was collected from all of the participants and pulmonary function tests (PFT) were
performed too. All of the asthma cases were stabil according to asthma control
questionnaire. Levels of LTD4 and LTE4 were measured in EBC with ELISA.
Results: The levels of LTD4 and LTE4 were shown in Table 1. When we compared
the groups according to PFTs we determined statistically significant difference
between Group I and III in FEV1/FVC, MMEF and MMEF%. There was a
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significant negative correlation between LTE4 levels and FEV1/FVC in Group
I.

P514
Clinical characteristics of severe asthma subphenotypes
Iraida Laptseva, Natalia Porakhonko. Department of Pulmonology, Republican
Scientific Practical Center of Pulmonology and Phthisiology, Minsk, Belarus

Leukotriene levels of the study groups

LTE4 (pg/mL)
LTD4 (pg/mL)

Group I

Group II

Group III

p

79.20±13.16
66.52±39.10

76.95±14.82
46.74±34.75

68.21±20.95
45.02±26.99

0.024
0.027

The natural history and clinical subphenotypes of severe asthma are poorly understood particularly among patients that have difficult to control asthma and no other
co-morbidities.
To describe the differences in the clinical characteristics of severe asthma subphenotypes on the basis of age at onset of disease.
Cross-sectional clinical study was carried out in 40 patients (age 18 years) with
severe asthma. In the retrospective collected data were included the demographics
information and assessments of lung function (ie, spirometry and body box plethysmography). For lung function were determined airway resistance (Raw), thoracic
gas volume, vital capacity, total lung capacity (TLC), and residual volume (RV).
The flow-volume relationships were evaluated with FEV1; FVC and FEV1/FVC
ratio.
16 patients with late-onset asthma (40%) had clinical significant compromised lung
function whether they had asthma of short duration or long duration, suggesting that
significant compromise in lung function occurred at or very soon after the initial
diagnosis of asthma had been made. They had more resistance to airflow (Raw, %
predicted 307.5 20 vs 285.3 23.0 respectively p<0.24); larger lung volumes (total
lung capacity: TLC, % predicted 107.1±2.6 vs 103.8±2.3 respectively p<0.62; and
residual volume: RV, % predicted 202.3±10.3 vs 190.1±8.7 respectively p<0.37)
compared to early-onset asthma. Late-onset asthma also was characterized by a
reduced FEV1/FVC and a history of more frequent sinopulmonary infections.
Late-onset severe asthma may be associated with a greater degree of airway inflammation and/or more exuberant repair processes, resulting in rapid remodeling
of distal part airway, compared to early-onset asthma.

*There was a significiant difference between the Group I and Group III, Group II and Group
III (p<0.05), however, there was no significiant difference between other pairwise comparisons
(p>0.05).

Conclusion: LTD4 levels were significantly higher in smoking asthma group than
the other groups. This result suggest that LTD4 receptor specific blocker agents
might be useful in smoking asthma patients and clinical studies are required in
this issue.

P512
Role of viral pathogens in infectious exacerbations of bronchial asthma in
adults
Vitalii Iachnik 1 , Oleksandr Dziublyk 1 , Irina Dziublyk 2 , Georgii Kapitan 1 ,
Oksana Obertinska 2 , Rostislav Sukhin 1 , Nina Nedlinska 1 , Oleksandr Mukhin 1 ,
Vsevolod Kliagin 1 . 1 Dept. Treatment of Non-Specific Lung Disease, State
Institution “National Institute of Tuberculosis and Pulmonology n. a. F. G.
Yanovsky, AMS of Ukraine”, Kiev, Ukraine; 2 Department of Virology, National
Medical Academy of Postgraduate Education n. a. P. L. Shupik MH of Ukraine,
Kiev, Ukraine
Purpose - to investigate the spectrum and frequency of viral pathogens in patients with infectious exacerbation of bronchial asthma (BA) which treated in a
pulmonology department.
The study included patients only if they voluntarily consent to the research,
objectives and scope of planned inspections.
This work was funded from the state budget.
Virology were performed in all patients fence biomaterial: a smear or swab from
the nasal cavity.
Laboratory diagnosis of viral infection was performed by real-time PCR (PCRFRT) and a rapid chromatographic immunoassay analysis. PCR was performed
in adenoviruses (HAdV), bokavirus (hBoV), rhinovirus (HRV), coronaviruses
(hCoV), RS-virus (HRcV), metapneumovirus (hMpV). The method of immunochromatographic test detected antigens of influenza viruses A and B, respiratory adenovirus (hAdV) and RS-virus (hRcV).
For the purpose of the study was carried out screening all patients which were sent
to hospital State Institution “National Institute of tuberculosis and pulmonology
behalf F.G. Yanovsky, AMS of Ukraine” with the diagnosis of exacerbation of
bronchial asthma from Dec 2010 to Sep 2011 a total of 52 patients observed,
which revealed 21 viral pathogens by PCR, 6 viral pathogens by the rapid
immunochromatographic test and 2 (hRcV) by both methods.
Viral pathogens detected in the (48,1±6,9)% of patients with exacerbation of
asthma. The greatest etiological importance by the results of virological studies
were: rhinoviruses – 68,0%, influenza virus A and B – 12,0%, RS-virus – 8,0%,
metapneumovirus – 8,0%, adenovirus – 4,0%, respiratory corona virus - 4,0% of
cases.

P515
Illness perceptions and medication beliefs: Key determinants of adherence to
maintenance medication in chronic asthma
Ad Kaptein. Medical Psychology, Leiden University Medical Centre, Leiden,
Netherlands
Outcome in asthma is determined not only by pulmonary function or other
biomedical characteristics. Illness perceptions and medication beliefs are crucial in
predicting outcomes of asthma management. Illness perceptions pertain to patients’
subjective beliefs and emotional responses to their asthma. Medication beliefs tap
idiosyncratic views on (asthma) medication. Both influence coping and thereby
outcome.
I’ll review recent studies on this topic, with a range of respondents and careproviders, with patients with varying degree of asthma severity and in different
settings of medical care. Examples of how to assess illness perceptions and
medication beliefs will be presented and discussed.
All studies report substantial effects of illness perceptions and medication beliefs
on various categories of outcomes. These findings emphasize the clinical relevance
of addressing patients’ beliefs about their illness and its medical management,
and suggest that this may improve outcome of asthma care. Examples of recent
high-quality intervention studies on this topic will be presented, with a view
to how to improve quality of care, and thereby quality of life of patients with
asthma. In the era of shared decision making and patient empowerment it appears
that addressing and incorporating illness perceptions and medication beliefs into
regular clinical care is a must.
Prof.
Ad
Kaptein,
a.a.kaptein@lumc.nl<SMALL>LUMC </SMALL>.
<SMALL>1 </SMALL>Medical Psychology, Leiden University Medical
Centre, Leiden, Netherlands.
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What is missing in the asthma control test? The relationship between
compliance, inhaler technique and level of control
Sawsan Baddar, Omar AlRawas. Medicine, Sultan Qaboos University, Al Khoud,
Oman

P516
Pattern of breathing and respiratory rhythm variability in patients with
different level of bronchial asthma control
Dmitry L. Nakhamchen 1 , Juliy M. Perelman 1 , Victor P. Kolosov 2 , Leonid
G. Nakhamchen 1 . 1 Laboratory of Functional Research of Respiratory System,
Far Eastern Scientific Center of Physiology and Pathology of Respiration SB
RAMS, Blagoveshchensk, Russian Federation; 2 Laboratory of Prophylaxis of
Nonspecific Respiratory Diseases, Far Eastern Scientific Center of Physiology
and Pathology of Respiration SB RAMS, Blagoveshchensk, Russian Federation

Introduction: Asthma control test as many other validated questionnaires are
used to assess level of control. However, they do not identify factors that may
lead to poor control such as medication compliance and inhaler technique. In this
study level of asthma control was assessed by using asthma control test (ACT)
and simultaneously the accuracy of compliance with preventer medications and
inhaler technique were evaluated. The main objective of the study is to find out the
relationship between compliance and inhaler technique with the level of asthma
control.
Methodology: Prospective 3 months study (1st February – 31st May 2011) was
conducted in a university hospital in Oman. Asthmatic adult patients on preventer
inhaled medications were included. ACT was used to assess level of asthma control. Inhaler technique was evaluated using a standardized checklist. Compliance
was assessed using a pre designed scoring system.
Results: 218 patients were assessed. Poor control was found in126 (58%) patients,
of whom 74 (59%) had poor compliance and 34 (27%) had poor inhaler technique.
There was no significant difference in the level of control between patients with
good and partial compliance (60% vs 59%).
Only 35 (16%) patients had good level of control and good compliance and good
inhaler technique.
Conclusion: Since compliance and inhaler technique have a direct effect on the
level of control, they should be part of all asthma assessment tools.

Background: It is unknown how the loss of bronchial asthma (BA) control effects
on the control of breathing.
Aim: To study relationship between the level of BA control and pattern of breathing
and respiratory rhythm variability.
Methods: 97 BA patients and 21 healthy people were examined. BA patients were
divided on two groups: 15 patients with controlled BA (CBA) and 82 patients with
uncontrolled BA (UBA). The pattern of quiet breathing and respiratory rhythm
variability were studied by spirointervalometry. Quiet breathing was registered
through the mouth during 15 minutes.
Results: In the group of healthy people compared with the asthmatics the inspiratory time (1.76±0.1 and 1.54±0.03 sec., respectively, p=0.04) and the effective
inspiratory time (0.40±0.009 and 0.38±0.004, p=0.029) were significantly longer
and the effective expiratory time (0.60±0.009 and 0.62±0.005, p=0.036) was
shorter. In the UBA group in comparison with the CBA group there were short-
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ening of the quiet expiration (2.53±0.007 and 2.91±0.18 sec., p=002), reduction
of effective expiratory time (0.61±0.006 and 0.64±0.012, p=0.013) and increase
of effective inspiratory time (1.53±0.032 and 0.36±0.012, p=0.014). The respiratory rhythm variability in CBA was significantly less than in UBA: mean-square
discrepancy of respiratory rate was 0.60±0.03 and 0.82±0.127 (p=0.019).
Conclusion: The obtained data suggested the peculiarities of the control of breathing in BA patients leading to changes in time structure of breathing pattern and
respiratory rhythm variability especially in patients with uncontrolled disease.

Methods: Two groups of subjects were recruited: 1) patients with asthma and no
other chronic condition (n = 114) - all of them performed spirometry and answered
two questionnaires: ACQ and CES-D20; 2) healthy controls (matched for age, sex,
BMI, education and smoking history) (n = 208) without asthma or other chronic
disease - they answered only the CES-D20 questionnaire.
Results: The difference between the mean Total CES-D group scores is not significant (p=0.073). 51.9% of the control group had <15p, while 30.7% of the
asthmatics had the same result. In the asthma group, 10.5% had major depression,
but 58.8% had mild-moderate depression. Total CES-D score correlates well with
smoking status (r=-.574, p<0.001). Total CES-D score did not correlate with mean
ACQ score, FEV1, education and sex. The mean ACQ score correlates well with
CES-D question11 (r=.431, p<0.001). There is statistically significant difference
between mean ACQ score in asthmatics with major depression and the rest of the
asthmatics.
Conclusions: In this study healthy people tend to have major depression or no
depression at all, while asthmatic patients have predominantly mild-moderate depression. Asthmatics with major depression have worse asthma control. This study
confirms earlier results concerning prevalence of depression in asthma patients, but
questions the higher prevalence in asthma patients compared to healthy controls.

P517
Anamnesis and clinical peculiarities of severe bronchial asthma in children
Olga Tyutina, Svetlana Smirnova, Natalja Ilienkova. Siberian Branch under the
Russian Academy of Medical Sciences, Scientific Research Institute for Medical
Problems of the North, Krasnoyarsk, Russian Federation Medicine, Krasnoyarsk
State Medical University, Krasnoyarsk, Russian Federation
Aim: To study anamnesis and clinical data on severe/moderate severe atopic
bronchial asthma with different level of control, determine the main risk factors of
the formation of BA non-controlled course in infants.
Materials and methods: We have examined 100 infants, severe/moderate severe atopic BA patients, inhabitants of Krasnoyarsk territory in average ages of
10.9±1.1. We have studied allergy anamnesis, carried out physical and specific
allergy examination, estimated the results of instrumental research. In order to
determine the level of controlling the disease we had estimated the results of “Test
on controlling asthma”. We have formed 2 groups: with controlled BA (n=50) and
non-controlled BA (n=50).
Results: Living under unfavorable living conditions (wooden homes with damp,
mould, stove heating, overcrowding) had been marked in 34% cases in group with
non-controlled BA course and in 28% in group with controlled BA (p=0.0012).
One or two smoking parents had been marked in 36% cases in controlled BA
course and in 48% in non-controlled BA (p=0.007). Analysis of family structure
revealed that 48% children of group of good control and 74% of group of absence
of control live in sole-parent families (p<0.001).
Conclusions: We have determined anamnesis predictors of non-controlled BA
course in children: living in home with stove heating with damp in living area,
smoking inside and presence of domestic animals. When estimating social status
of the families in BA children with non-controlled course we have stated frequent
occurrence of sole-parent families with low income.
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P520
Chronic obstructive pulmonary disease (COPD) as co morbidity (CO) in
different patient categories in a university hospital setting. A cross sectional
study
Helene Moeller Nielsen 1 , Pernille Roedsgaard 2 , Ulla Weinreich 3 . 1 Aalborg
University Hospital, Pulmonary Medicine, Aalborg, Denmark; 2 Aalborg
University Hospital, Pulmonary Medicine, Aalborg, Denmark; 3 Aalborg
University Hospital, Pulmonary Medicine, Aalborg, Denmark
20% of the Danish adults suffers from COPD[1]. 50% of the patients are undiagnosed[1]. COPD patients have multiple CO[2].
To elucidate the frequency of COPD as CO among hospitalized patients. To
investigate in which patient categories COPD is a frequent CO.
Aalborg University Hospital covers all medical and surgical specialities. A one
day cross-sectional study was performed on patients > 18 years. A spirometry was
performed. Smoking habits, prior lung function, prescribed lung medicine were
recorded. Co-existing diagnoses were registered from case records.
Of 583 possible participants 194 couldn’t/didn’t wish to participate. 111 weren’t
present.12 were excluded. 215 participated, 28% (61/215) suffered from COPD
(PC). 41% (25/61) of PC had 3 or more COs and 29% (45/153) patients without
COPD (PwC) had 3 or more COs (p=0.05).

P518
Complementary and alternative therapy in bronchial asthma – A study from
India
Kunjupillay Venugopal, P.R. Sreelatha, R.S. Nisha. Healthservices, Govt General
Hospital, Alappuzha, Kerala, India medical Education, Medical College,
Alappuzha, Kerala, India medical Education, Medical College, Alappuzha,
Kerala, India
Introduction: Various complementary and alternative therapies (CAT) are being
studied in Asthma management, with reports of varying effects. CAT includes
a variety of breathing and relaxation exercises including Yoga, diaphragmatic
breathing, progressive relaxation etc. If these can facilitate easy disease control,
they can be utilized in bringing down the cost of Asthma treatment, a major issue
in resource limited countries like ours.
Aim: 1. Compare the effect of 2 CATs i.e, Buteyko Breathing Technique (BBT)
and Diaphragmatic Breathing Exercises (DBE) in asthma treatment
2. Compare the effect of each to conventional treatment alone.
Materials & methods: Prospective, case-control study conducted in an allergy
clinic at Alappuzha. Patients with persistent asthma aged 25-65 years were randomly grouped into 3.
A – Receiving conventional therapy alone
B – Above+BBT
C – Above+DBE
Disease control assessed by spirometry, Mini Asthma Quality of Life Questionnaire, Asthma Control Test and β-agonist use during first week of study and end
of third month.
Statistical analysis by 2 way ANOVA technique
Result: Total of 30 patients, 10 in each group studied. No significant difference
in FEV1 among 3 groups; statistically significant improvement in quality of life
(QOL) among groups B & C, with reduction in β-agonist use.
Conclusion: CAT can be useful in improving QOL among asthmatics.

Table 1. Disease entities in which COPD was a frequent CO. Diagnoses found significantly more
often in PC diagnosed at this examination than in general in hospital

Cardiovascular diseases
Gastrointestinal Diseases*
Endocrine Diseases
Heamatologic diseases*
Uro-nefrologic diseases*

PC (61) %

PC, newly diagnosed (47) %

PwC (153) %

20 (12/61)
21 (13/61)
20 (12/61)
21 (13/61)
21 (13/61)

21 (10/47)
28 (13/47)
23 (11/47)
21 (10/47)
19 (9/47)

26 (40/153)
11 (17/153)
24 (37/153)
7 (10/153)
11 (16/153)

*p< 0.05.

PC suffer from significantly more CO than PwC. Gastrointestinal-, heamatologic-,
and uro-nefrolocic diseases were found significantly more often in PC diagnosed
at this examination than in general.
References:
[1] Løkke A et al: Ugeskrift for læger 2007;169:3956.
[2] Fremault A et al: Chronic Pulmonary Disease 7:345-351.

P519
Depressive symptoms in asthma patients
Evgeni Mekov 1 , Penka Nikolova 1 , Petra Marinova 2 . 1 First Therapeutic Clinic,
SHATPD “St. Sofia”, Sofia, Bulgaria; 2 Second Psychiatric Clinic, UMHATNP
“St. Sofia”, Sofia, Bulgaria

P521
Nutritional status and lipid parameters in COPD patients
Barbara Kuznar-Kaminska 1 , Marcin Grabicki 2 , Beata Brajer-Luftmann 3 ,
Halina Batura-Gabryel 4 . 1 Department of Pulmonology, Allergology and
Respiratory Oncology, Poznan University of Medical Sciences, Poznan, Poland;
2
Department of Pulmonology, Allergology and Respiratory Oncology, Poznan
University of Medical Sciences, Poznan, Poland; 3 Department of Pulmonology,
Allergology and Respiratory Oncology, Poznan University of Medical Sciences,
Poznan, Poland

Background: Asthma is a chronic disease with worldwide prevalence of 1-18%.
Co-morbid depression (prevalence of around 10%) in patients with asthma affects
quality of life and treatment outcomes.
Objectives: To examine the prevalence of depression and its association with
asthma control in patients with asthma versus healthy controls.

Aim of study was evaluation of nutritional status and lipid parameters in COPD
patients and assessment the dependence between above.
114 COPD patients - 69 males (60,5%) and 45 females (39,5%) mean age 65,82, in
different stages of the disease participated in the study. It was assessed nutritional
status using bioimpedance method (Akern BIA 101) and concentrations of lipid
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parameters in blood serum. Malnutrition was confirmed in 17 (14,91%) patients,
more frequent among women than man (58,8% vs 41,2%). Between patients with
decreased FFMI normal BMI was confirmed in 9 individuals. Deviations in the
level of serum lipids was found in 43 participants (37,71%) and it was the most
often hypercholesterolemia (33,3%) - in 6 (5,26%) patients hypercholesterolemia
with hypertriglicerydemia and 5 cases (4,38%) of hypertriglicerydemia only.
FMI (fat mass index) didn’t correlate with cholesterol serum level, as well as LDL
and TAG levels; unlike the BMI, where weak correlation with cholesterol was
noticed (p=0,02). FFMI correlated strongly with HDL cholesterol (p=0,004).
Deviations in lipid profile in COPD patients are not exclusively connected with fat
contents but may be the consequence of systemic disease.

A total 77 patients with COPD (mean age 54,93±0,63 yrs) was monitored over
5 years in our study. COPD was diagnosed according GOLD criteria. During
follow-up 18 patients (23.4%) died: 17 patients due to respiratory insufficiency
and/or heart failure and 1 pts due to cancer.
Died patients with COPD had higher CCI than alive (4,50±0,46 and 2,44±0,17,
p<0,001). Died patients with COPD had CCI >3 score more frequently than alive
patients. We noted correlations between baseline CCI and time before patients
died (r=-0.54, p<0.05).
Charlson Comorbidity Index in patient with COPD

0-1
2-3
>3

P522
Triglycerides are associated with five-year mortality in COPD patients
Suzana Tanni, Amanda Zamuner, Karime Schelini, Liana Coelho, Laura Caram,
Simone Vale, Renata Ferrari, Ilda Godoy, Sergio Paiva, Irma Godoy. Pulmonology
Division of Internal Medicine, Botucatu Medical School, Botucatu, SP, Brazil

All pts (n=77)

Alive pts (n=59)

Died pts (n=18)

14 (18.2%)
42 (54.5%)
21 (27.3%)

14 (23.7%)
37 (62.7%)
8 (13.6%)

0
5 (27.8%)*
13 (72,2%)***

*p<0.05, ***p<0.001.

The Charlson Comorbidity Index has demonstrated good predictive validity in our
study. In our opinion, the CCI represents the optimal balance between ease of use
and prognostic ability. CCI> score was associated was poor prognoses in patients
with COPD.

Background: Patients with chronic obstructive pulmonary disease (COPD) present
systemic inflammation and the presence of metabolic syndrome (MS) can increase
the risk of cardiovascular. However, the influence of the components of MS in
survival of COPD patients has not been investigated.
Methods: We followed 115 COPD patients (age:64.5±1.21years,
FEV1 :58.7±2.75%) during five years and causes of death were noted. At baseline,
patients’ clinical history and physical examination were assessed, and anthropometric (weight, height, body mass index and waist circumference), spirometry,
6-minute walking distance (6MWD), dyspnea perception by the modified medical
research council (MMRC), serum lipid profile and triglycerides measurements
were performed. Severity of COPD according to BODE index was calculated.
The diagnosis of MS was established by the harmonization criteria. The Cox
proportional hazard analysis was used to evaluate the influence of the components
of MS (triglycerides, HDL cholesterol levels, waist circumference, blood pressure,
fasting glucose levels) in the survival time, adjusted for potential confounders (age,
gender and BODE index).
Results: MS was present in 35.6% of patients and 17.0% of patients died during
the period of the study. A increase of 100 mg in triglycerides was associated
with 42% increase in the probability of death in the period (HR:1.42, 95%CI:
1.06-1.89). None of the others MS components were associated with mortality.
Conclusion: The prevalence of MS is high in COPD patients and higher value
of triglycerides was the MS component associated with higher risk of five-year
mortality in COPD patients.

P525
Phenotypic characteristics of patients with arterial hypertension and chronic
obstructive pulmonary disease
O. Agapova 1 , Y. Dolgusheva 2 , L. Ratova 2 , I. Chazova 2 , K. Zykov 1 . 1 Laboratory
Pulmonology, Moscow State Medico-Stomatological University, Moscow, Russian
Federation; 2 Department of Arterial Hypertension, Russian Cardiology Complex,
Moscow, Russian Federation
Patients with combination of COPD with arterial hypertension (AH) have a worse
clinical course, higher risk of cardiovascular events (CE) than AH without COPD.
However, the specific phenotypic characteristics of such comorbidity is still unclear.
Objective: To reveal clinical features, risk of CE in patients AH with and without
COPD included in clinical trials.
Methods: A retrospective analysis of five clinical trials conducted in Russia from
2005 to 2010. The analysis included 3409 patients from 40 to 80 years with
essential or isolated systolic AH. Age, sex, risk factors (RF), target organ damage
(TOD), the presence of associated clinical conditions (ACC) were evaluated.
Results: 2936 from 3409 patients had AH, 385 patients had AH with COPD.
In COPD with AH patients had lower age than without COPD (55,4±8,9 and
57,9±9,1, p<0.001, respectively), among them were more males (51.9% and
30.6%, p<0.001), more frequent smoking history (89,1% and 17.9%, p<0.001),
higher SBP and DBP (164,6±11,1 and 160,3±12,8 p<0,001; 98,7±7,9 and
96,1±8,1 p<0.001), more HR (76,6±9,8 and 75,0±8,8 p=0.001). In COPD group
there were more patients with 3 or more RF (91.4% and 76.1%, p<0.001) more
often TOD (90.4% and 77.3%, p<0.001). Differences in ACC were not observed.
Conclusion: Patients COPD with AH phenotypically have lower age, more severe
condition and have higher risk of CE. Differences in age are possibly due to the
fact that patients with COPD have a worse clinical course and older patients are
not included in clinical trials in according to the criteria of inclusion/exclusion,
which may affect the representativeness of the results with respect to AH with
COPD subgroup of patients.

P523
The differences of bone metabolism in males with chronic obstructive
pulmonary disease and postmenopausal females
Olga Mardanova, Natalia Kokina, Larisa Sheptulina, Irina Sokolina, Vladimir
T. Ivashkin. Clinic of Propaedeutics, Moscow Setshenov Medical University,
Moscow, Russian Federation
It is proved that osteopenia and osteoporosis in postmenopausal (PM) females is
a big social problem. It is also reported that bone disorders in males with chronic
obstructive pulmonary disease (COPD) are more frequent than in population. But
it is not completely clear whether frequency and degree of disorders in bone
metabolism (BM) in males with COPD are so marked compared to PM females
and what are the differences in their BM activity. The aim of the study was to
compare BM activity in males with COPD and PM females.
The prospective cohort study was conducted. 33 males with COPD over 55 years
old and 33 females without respiratory diseases over 55 were included. General
examination, clinical and biochemical blood analyses, densitometry of lumbar
spine and proximal part of left femoral bone, respiratory function test, osteocalcin
and C-telopeptids blood levels examination have been performed to the patients.
The prevalence of osteopenia and osteoporosis had no significant difference in two
groups. Males with COPD had lower T-score for the femoral neck than PM females
without pulmonary disorders of the same age, -1,05±0,85 SD and -0,36±1,24
SD respectively, p<0,05. Osteocalcin level in males with COPD was significantly
higher and C-telopeptids level was significantly lower than in PM females, p<0,05.
Therefore males with COPD have the same high prevalence of BM disorders
as PM females. Osteoclasts in COPD patients seem to be more activated than
in PM females, on the contrary osteoblasts activity is significantly depressed.
Consequently it is necessary to use another approach for prevention and treatment
of osteoporosis in patients with COPD.

P526
Platelets count in chronic obstructive pulmonary disease
Ernesto Crisafulli 1 , Marco Marietta 2 , Elena Venturelli 1,2 , Mihai Roca 3 ,
Bianca Beghè 2 , Monica Bortolotti 2 , Alessia Verduri 2 , Mario Malerba 4 ,
Michele Malagola 5 , Leonardo Fabbri 2 , Enrico Clini 1,2 . 1 Pulmonary
Rehabilitation, Ospedale Villa Pineta, Pavullo - Modena, Italy; 2 DAI Oncology,
Haematology and Pneumology, University of Modena, Italy; 3 Dpt. of
Pneumology, University of Iasi, Romania; 4 Dpt. Internal Medicine, University of
Brescia, Italy; 5 Dpt. Haematology, University of Brescia, Italy
Platelets count (PTL) and activity in complex COPD is still a matter of debate in
recent years. We have therefore undertaken a preliminary retrospective analysis in

P524
Prognostic value of the Charlson Comorbidity Index in patient with COPD
Nina Karoli, Andrey Rebrov. Hospital Therapy, Saratov State Medical University,
Saratov, Russian Federation
Few studies show patient outcomes over time in chronic obstructive pulmonary
disease (COPD). The traditional pulmonary function test assessed by tge FEV1 is
known to correlate poorly with dyspnea, health status and exercise intolerance.
In the present study we evaluated by Charlson Comorbidity Index (CCI) as a
predictive marker of death in patients with COPD.

76s

S UNDAY, S EPTEMBER 2 ND 2012
196 stable patients (age 73±7 yrs, FEV1 47±16% pred.), to investigate PTL across
the patient’s characteristics and functions (including lung volumes and exercise
tolerance by the six-minute walk test-6MWT). Patients with chronic liver disease
were excluded.
PTL (n*10-3 /μL) increased according to the GOLD classes of airway obstruction
(see figure). When adjusted for potential confounders (age, inflammation index, comorbidities, and use of anti-thrombotic agents) PTL correlated with FEV1 %pred.
(r= -0.19, p=0.008) and meters performed at the 6MWT (r= -0.22, p=0.002).
Circulating platelets increase in COPD patients with progressive lung severity and
physical disability, possibly related to the parallel increase of systemic inflammation. The study warrants future prospective investigations to test this hypothesis.

P529
Association of the percentage of peripheral lymphocytes with disease severity
and nutritional status in patients with COPD
Ryuko Furutate 1 , Kouichi Yamada 1,2 , Takeo Ishii 1,2 , Takashi Motegi 1,2 ,
Kumiko Hattori 1,2 , Yuji Kusunoki 1,2 , Akihiko Gemma 2 , Kozui Kida 1,2 .
1
Respiratory Care Clinic, Nippon Medical School, Tokyo, Japan; 2 Division of
Pulmonary Medicine, Infectious Diseases, and Oncology, Department of Internal
Medicine, Nippon Medical School, Tokyo, Japan
Background: Several studies have suggested that a low percentage of peripheral
lymphocytes (LYM%) is associated with malnutrition, inflammation, and mortality
in diseases such as cancer and chronic kidney disease. In COPD cases, malnutrition
is very common, and its prevalence increases with disease severity.
Objectives: We evaluated whether the LYM% is associated with disease severity
and nutritional status in patients with COPD.
Methods: We recruited clinically stable male outpatients with COPD for a crosssectional study. We conducted the following examinations: blood tests, pulmonary
function tests, pulmonary computed tomography image analyses, anthropometric
measurements, the 6-minute walk test (6MWT), and dyspnoea evaluation. We
examined the correlations between the LYM% and the clinical variables.
Results: We evaluated 72 patients (mean age, 70.6 years). The LYM% was significantly correlated with FEV1% predicted (Pearson’s coefficient, r = 0.496; p <
0.0005), percentage of low-attenuation area (r = −0.306; p = 0.015), body mass
index (r = 0.252; p = 0.034), fat-free mass index (r = 0.404; p < 0.0005), distance
covered during the 6MWT (Spearman’s rank correlation coefficient, ρ = 0.491; p
< 0.0005), and the modified Medical Research Council (MMRC) dyspnoea score
(ρ = −0.439; p < 0.0005). Stepwise multiple regression analysis showed that
FEV1% predicted significantly correlated with the LYM% (R2 = 0.252).
Conclusions: A low LYM% is associated with impaired nutritional status, exercise
capacity, and pulmonary function. The LYM% may serve as a clinically convenient
and useful biomarker for predicting disease severity in patients with COPD.

P527
Relationship between rhinitis and health status in patients with COPD
Denis Caillaud 1 , Pascal Chanez 2 , Roger Escamilla 3 , Isabelle Court-Fortune 4 ,
Philippe Carré 5 , Thierry Perez 6 , Pierre-Régis Burgel 7 , Jean-Louis Paillasseur 8 ,
Nicolas Roche 9 . 1 Pulmonary Dpt, University Hospital, Clermont-Ferrand,
France; 2 Pulmonary Dpt, University Hospital, Marseille, France; 3 Pulmonary
Dpt, University Hospital, Toulouse, France; 4 Pulmonary Dpt, University
Hospital, Saint-Etienne, France; 5 Pulmonary Dpt, General Hospital,
Carcassonne, France; 6 Pulmonary Dpt, University Hospital, Lille, France;
7
Pulmonary Dpt, Paris-Descartes University, Paris, France; 8 Statistical Dpt,
Clindafirst, St Quentin en Yvelines, France; 9 Pulmonary Dpt, Paris-Descartes
University, Paris, France
Rationale: Some studies suggested that rhinitis is frequent in subjects with COPD,
but its contribution to health status impairment is not clearly established.
Methods: Cross-sectional analysis of data from the French COPD cohort Initiatives BPCO (n=784 when data was extracted). Symptoms of rhinitis (obstruction,
rhinorrhea, anosmia) were assessed by a standardized questionnaire. Health-related
quality of life (HRQoL) was measured using the St. George’s Respiratory Questionnaire (SGRQ). Other data included dyspnea (modified Medical Research Council
-mMRC- scale), mood disorders (hospital anxiety-depression -HAD- scale) and
spirometry. Selected subjects were those with complete datasets for all these
variables. Univariate comparisons were performed.
Results: 274 COPD subjects were analyzed. 42% (n=115) reported symptoms
of rhinitis: rhinorrhea: 62%, nasal obstruction: 43% and anosmia: 16%. Data
are median [IQR]. COPD patients with rhinitis had higher SGRQ scores: total
51.4 [33.6-64.3] vs 42.0 [28.5-55.9] (p=0.005), activity 66.3 [47.7-85.9] vs 59.5
[41.3-73.0] (p=0.0016), symptom 57.3 [43.2-70.3] vs 50.4 [36.2-63.1] (p=0.015),
impact 36.8 [19.9 -54.5] vs 30.0 [17.8-46.5] (p=0.04), HAD-depression scores 7.0
[3.0-9.0] vs 5.0 [3.0-9.0] (p=0.05) and a trend towards more pronounced dyspnea
(p=0.08). They also reported more frequently hay fever (18% vs 9%) and atopic
dermatitis (12% vs 5%) (each, p=0.03). FEV1 (mean, 48.5% predicted) did not
differ between COPD patients with and without rhinitis.
Conclusions: These data suggest that rhinitis in COPD patients is associated with
features of atopy, increased dyspnea and more impaired psychological status and
quality of life.

P530
Relevance of respiratory muscle strength in chronic obstructive pulmonary
disease
Chunrong Ju, Rongchang Chen. State Key Lab of the Respiratory Disease,
Guangzhou Institute of Respiratory Disease, Guangzhou, Guangdong, China
State Key Lab of the Respiratory Disease, Guangzhou Institute of Respiratory
Disease, Guangzhou, Guangdong, China
Backgrounds: Respiratory muscle strength is recognized to be impaired in patients
with COPD, while its severity in Chinese COPD patients and the related factors
remains unclear. Twitch mouth pressure (TwPM) responded to cervical magnetic
stimulation is a non-volitional technique to measure respiratory muscle strength.
Thus, the present study was aimed to quantify the severity of respiratory muscle
weakness at different stages of COPD, and to investigate the potential factors
related to TwPM in COPD.
Methods: Seventy-five patients with COPD and sixty-three age-matched controls
participated in the study. Pulmonary function was tested for each participant.
Respiratory muscle strength was assessed with measurement of both TwPM and
non-volitional static mouth pressures. A score of physical activity (PA score) was
obtained using an adapted physical activity questionnaire for the elderly, and nutritional status was evaluated with a multiple-nutritional index. Multiple regression
models were developed by stepwise method to determine factors independently
contributing to TwPM in COPD.
Results: TwPM (cmH2 O) was significantly lower in COPD patients [COPD
II (12.42±2.19); COPD III (10.85±1.82); COPD IV (8.58±1.46) vs controls
(13.95±3.28), P<0.005]. Regression correlation analysis showed that FEV1 %
pred, PA score, malnutrition index and gender were the independent factors
responsible for TwPM, with R2 of 58% (P<0.001).
Conclusion: We conclude that respiratory muscle strength decreases with increasing severity of COPD. Respiratory muscle strength in COPD is comprised by
multiplex factors such as airflow limitation, physical inactivity and malnutrition,
with airflow limitation being the most significant one.

P528
Psychiatric disorders in COPD patients
Yanina Galetskayte 1 , Dmitriy Pushkarev 2 , Svetlana Ovcharenko 1 ,
Beatrice Volel 3 . 1 Faculty Therapy No. 1, I.M. Sechenov First Moscow State
Medical University, Moscow, Russian Federation; 2 Department of Psychic
Disorders and Psychosomatic Problems, Mental Health Research Center of
RAMS, Moscow, Russian Federation; 3 Psychiatry and Psychosomatics FPPOV,
I.M. Sechenov First Moscow State University, Moscow, Russian Federation
Background: High prevalence of psychiatric disorders in COPD patients, particularly anxiety and depression, is a subject of growing consideration (de Souza
C.B. et al., 2003). However, the data published so far relies mostly on psychometric assessment of psychopathology (often self-report questionnaires). Clinical
assessment by a mental health specialist is rarely carried out.
Aim: To perform a comprehensive clinical examination of COPD patients’ mental
status, including assessment of affective, anxiety, personality (PD), and other
psychiatric disorders by an expert psychiatrist.
Materials and methods: 43 COPD therapeutic inpatients (male n=36; mean age
65,6±16,4 yr.) receiving care in Sechenov First MGMU Clinic were included into
the study. All patients were examined by a pulmonologist and clinically interviewed by a psychiatrist. Beck Depression Inventory was used for psychometric
control of depression severity.
Results: Among the patients of the sample the most prominent were personality disorders (PD): dissocial PD (n=9, 20,9%), histrionic PD (n=7, 16,3%), and
avoidant PD (n=2, 4,6%). Anxiety disorders (n=12, 41,8%) and depressive disorders (n=4, 9,3%) (mean BDI score – 11,2) were also diagnosed. In 9 cases anxiety
or depressive disorder was registered as comorbid to PD. In 18 patients there were
no psychiatric disorders found.
Discussion: PD found in COPD patients (mostly dissocial and histrionic PD) may
have a negative impact on the COPD course by means of decreasing treatment
compliance and intensification of exposure to COPD risk factors (e.g. smoking).

P531
Comorbidity and some markers of cardiovascular disorders in disabled
COPD patients
Svitlana Panina 1 , Nataliya Sanina 1 , Nataliia Gondulenko 1 , Khizhnyak Galyna 2 ,
Tetyana Igumnova 1 . 1 Department of Therapy, SI “Ukrainian State Institute of
Medical and Social Problems of Disability of MoPH of Ukraine”,
Dnipropetrovs’k, Ukraine; 2 Clinical Diagnostic Laboratory, SI “Ukrainian State
Institute of Medical and Social Problems of Disability of MoPH of Ukraine”,
Dnipropetrovs’k, Ukraine
Aim: To assess the comorbidity level and its correlations with markers of cardiovascular disorders in disabled COPD patients.
Methods: A retrospective analysis of 53 disabled patients’ medical documentation with COPD II and III stages was performed (age 55,6±1,8, 40 male). The
complex assessment of comorbidity level was performed by Charlson index (CI)
and BODE-index.
Results: Most of patients (70,5%) had comorbidity level of 2-3 points by CI, so
their 10-year prognostic survival diminished to 10-23% compared with healthy
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individuals. 11.8% of patients had a CI value equal to 5 points, and 5.9% - equal
to 8 points, which is extremely high. One-point comorbidity was recorded in only
5,9% of patients. The CI was significantly correlated with Ketle’s index (r = 0,87,
p <0,05), the level of total cholesterol (r = 0,71, p <0,05), plasma β-globulins
level (r = -0,71, p <0,05), 6-minute walk distance (r = -0,72, p <0,05), and the size
of the left atrium of the heart (r = 0,70, p <0,05). As for the BODE-index, 38.9%
of patients had its value laying in the range of 4-7 points, indicating a progressive
decrease in survival of these patients by 40% or more compared with healthy
individuals. The correlation analysis showed a direct reliable link of BODE-index
and CI (r = 0,76, p <0,05).
Thus, patients with COPD have a high level of comorbidity, which is closely
related to some markers of cardiovascular diseases, protein metabolism disorders,
and physical exercise tolerance. The received data suggest that in rehabilitation of
COPD patients we should focus on treatment of comorbid conditions in order to
increase the life expectancy of patients and reduce the risk of their mortality.

thorough history, clinical examination, investigations- ECG, 2-D ECHO of heart,
ABG, RFT, LFT, CBC, RBC etc. were done and datas were analysed.
Results: Most patients were elderly with mean age of 62.77 years. 53.6%
(60/112) of patients categorized in GOLD STAGE 1,2 had mean LVEF 59.07
(SD-10.52,SEM-1.552),while 46.5% (52/112) of those in GOLD STAGE 3,4 had
mean LVEF 53.55 (SD-8.4,SEM-1.330). This difference between both groups was
significant statistically T test (P=0.009) (CI= -9.643 – -1.388),Pearson correlation
coefficient 0.363 (p=0.001).
Conclusion: The study clearly indicate that severity of the COPD as measured
by the FEV1 is directly related to the severity of the left ventricular function as
measured by LVEF.

P534
COPD and depression
Ivan Cekerevac, Zorica Lazic, Marina Petrovic, Ljiljana Novkovic. Center for
Pulmonary Disease, Clinical Center, Kragujevac, Serbia
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Prevalence of anxiety and depression in 196 patients with chronic obstructive
pulmonary disease (COPD)
Karen Heslop 1 , Usman Butt 1 , Alan Anderson 1 , Chris Stenton 1 , Julia Newton 2 ,
Debbie Carrick-Sen 3 , Christine Baker 4 , Graham Burns 1 , Anthony De Soyza 5 .
1
Chest Clinic, The Newcastle upon Tyne Hospitals NHS Foundation Trust,
Newcastle, Tyne & Wear, United Kingdom; 2 Institute of Ageing and Health,
Newcastle University, Newcastle upon Tyne, Tyne and Wear, United Kingdom;
3
Postgraduate School, Newcastle University, Newcastle upon Tyne, Tyne and
Wear, United Kingdom; 4 Psychology Department, The Newcastle upon Tyne
Hospitals NHS Foundation Trust, Newcastle upon Tyne, Tyne & Wear, United
Kingdom; 5 Institute of Cellular Medicine, Newcastle University, Newcastle upon
Tyne, Tyne and Wear, United Kingdom

Backgound: Patients with chronic obstructive pulmonary disease [COPD] have
been characterised as a population of chronically ill patients with a higher than
normal prevalence of depression.
Objective: To reveal associations of depression with severity, health-related quality
of life and mortality of COPD patients.
Methods: A group of 39 COPD patients was analysed during one year. St George’s
Respiratory Questionnaire [SGRQ] and mMRC scale was done in order to assess
quality of life and dyspnoea level. We used the Hospital Anxiety and Depression
Scale [HADS] and Geriatric depression score [GDS] for depression assessment.
Results: The highest value of depression score were in patients with very severe
COPD.
Severity of COPD and depression

Introduction: Anxiety and depression are common co-morbidities associated with
COPD. A systematic review and meta-analysis reported prevalence 36% for anxiety
and 40% for depression (1).
Aims and objectives: This prospective study aimed to identify the prevalence
of anxiety and depression symptoms in COPD patients attending out-patient
respiratory clinics within a UK NHS Trust.
Methods: Patients with COPD were screened in Clinic in 2011 by completing the
Hospital Anxiety & Depression Scale (HADS) (2). Data from 196 patients were
analysed.
Results: The mean age was 65.3 years (range 31 - 97) and 88 (45%) male. Using
NICE 2010 airflow severity criteria 28 had mild obstruction; 69 moderate; 59
severe and 42 very severe. Significant rates of anxiety were seen: 78% of patients
had HADS-anxiety (HADS-A) scores 8 or over and 55% of patients had HADSdepression (HADS-D) scores 8 or over. Both the HADS anxiety & depression
scores decreased with increasing age (t=2.8, p0.01 for HADS-A; t=2.9, p0.01 for
HADS- D).

GDS
HADS - depression

Mild and moderate COPD

Severe COPD

Very severe COPD

p

9.1±6.2
5.5±4.0

14.0±8.0
9.7±5.0

15.3±4.8
10.2±4.6

0.048
0.028

Statistical significant correlation was between dyspnoa level and depression score
[HADS] [r=0.437, p=0.01]. Also, we found positive correlation between healthrelated quality of life [SGRQ] and depression score [HADS]: simptoms- depression
[r=0.654, p=0.000], activity- depression [r=0.624, p=0.000], impact - depression
[r=0.556, p=0.000], total score - depression [r=0.634, p=0.000]. We found statistical significant higher value of initial depression score [HADS] in patients who
have been died [n=6] during this study [t test, p=0.001].
Conclusions: These data suggest that depressive symptoms in COPD are related to
severity of disease. Depression is also associated with dyspnoea level and quality
of life. The data suggest that assessment for depression should be considered for
all COPD patients, particularly in those with more severe clinical levels of disease.

Mean HADS Results
Age
<40
40-49
50-59
60-69
70-79
80-89
≥90

Patients

Mean HAD-A

Mean HAD-D

1
7
25
55
69
37
2

0
11.7
13.1
9.9
9.8
9
8.5

2
9.4
10
8.5
6.6
7.2
6.5
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Gastroscopic findings in COPD patients
Abdalla Khoury 1 , Adnan Koreid 1 , Shoukri Moubaeid 2 , Bashir Moubaeid 2 .
1
Internal Medicine, Aleppo University Hospital, Aleppo, Syrian Arab Republic;
2
Pulmonology, Faculty of Medicine, Aleppo, Syrian Arab Republic
Introduction: The aim of this study was to determine the prevalence of GERD
symptoms and esophagitis in COPD patients and their effect on the number of
exacerbations of COPD.
Materials and methods: This study included 106 COPD patients 55of them
(51.88) with moderate COPD and31of them (29.24)with severe COPD and20of
them (18.86)with very severe COPD (Gold2009),97were males (91.50) and9were
females (8.49). All groups were subjected to history taking, full clinical examination, full laboratory investigations radiography, and spirometry.
Upper GI endoscopy was done in47 (44.33)patients only:25of them (53.19)with
moderateCOPD and15of them (31.91) with severe COPD and7of them (14.89)with
very severe COPD.
Results: Revealed that the prevalence of GERD symptoms in COPD patients was
45.5% in the moderate group,54.8% in the severe group and 57.9% in the very
severe group (total=52.73%), and prevalence of esophagitis in COPD patients by
endoscopy was 32% in the moderate group, 26.7% in the severe group and 42.9%
in the very severe group (total=33.86%).
GERD symptoms and esophagitis increase with increase in the smoking (pack/year)
both in moderate & in the severe groups.
Moreover, there were increase in the frequency of exacerbations of COPD in positive GERD symptoms patients both in moderate & in the severe groups. Presence
of esophagitis increases the frequency of emergency visits andHospitalization of
COPD patients.
Discussion: GERD is common in COPD patients being more among severe
group,also GERD increases the number of exacerbations.

Conclusion: The prevalence of anxiety and depression is higher in this population
than in prior studies. Symptoms of anxiety and depression appear commoner
in younger patients and are unrelated to COPD airflow severity. There were no
significant associations with COPD NICE severity stage or gender. It is important
to screen for both in COPD patients and consider appropriate treatment.
References:
[1] Yohannes A. Age Ageing. 2006; 35: 457 - 459.
[2] Zigmond A. & Snaith RP. 1983; 67, 361-370.
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Degree of LVEF with respect to severity of COPD
J.K. Samaria 1 , Kapil Sharma 2 , Hemant Kumar 3 . 1 Dept. of Chest Diseases, Instt
of Medical Sciences, Banaras Hindu University, Varanasi, UP, India; 2 Dept. of
Chest Diseases, Instt of Medical Sciences, Banaras Hindu University, Varanasi,
UP, India; 3 Dept. of Chest Diseases, Instt of Medical Sciences, Banaras Hindu
University, Varanasi, UP, India
Background: Cardiovascular diseases are important co morbidity in patients with
COPD. Detection of the presence of Heart Failure with respect to severity of
COPD provides valuable information regarding necessary therapeutics.
Aim of study: The primary aim of this study was to determine the quantum of
LVEF, which is an indicator of left ventricular function, in relation with the severity
of the COPD as measured by the FEV1.
Methods: Study includes 112 patients of COPD admitted in the Chest Unit of
the hospital, which is a tertiary care centre. All the patients were subjected to
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Effect of antidepressants on respiration with chronic physical disease
Ki-Suck Jung 1 , Yong Il Hwang 1 , Hee Soon Chung 2 , Wang-Youn Won 3 ,
Yeon-Mok Oh 4 , Sang-Do Lee 4 . 1 Pulmonary, Allergy and Critical Care Medicine,
Hallym University Medical Center, College of Medicine, Hallym University,
Seoul, Republic of Korea; 2 Pulmonary and Critical Care Medicine, Seoul
National University Boamae Hospital, Seoul National University College of
Medicine, Seoul, Republic of Korea; 3 Psychiatrics, St. Paul Hospital, Catholic
University, Seoul, Republic of Korea; 4 Pulmonary and Critical Care Medicine,
Asan Medical Center, University of Ulsan, College of Medicine, Seoul, Republic
of Korea

IV- Non smoking healthy controls. Plasma Matrix metalloproteinase (MMP-9),
and Tissue Inhibitor of metalloproteinase (TIMP-1) were estimated as markers of
inflammation along with skin fold thicknesses, 6 Minute walk distance (6 MWD),
and quality of life (QOL) using the St. George’s Respiratory Questionnaire.
Results: 30 patients were recruited in each group. Compared to non COPD patients
(groups III and IV), patients with COPD (groups I and II) were significantly older,
had poorer nutritional status (assessed by skin fold measurements and BMI), and
worse QOL. MMP-9 in group I was significantly higher than groups III and IV, but
not group II, while TIMP-1 was insignificantly higher in group I than IV. However,
there were no significant differences in 6 MWD, nutritional profile, QOL scores, or
MMP-9 and TIMP-1 between patients with COPD due to tobacco or non-tobacco
causes.
Conclusion: The presence of COPD is associated with increased systemic inflammatory response, muscle wasting, lower exercise capacity and poorer QOL. The
etiological agent of COPD, however, does not seem to be an important factor in
affecting the above parameters.

Physical illness is strongly associated with depression. In Korea, 23.8% of COPD
patients suffer from depression. Aside from being an unpleasant condition in its
own right, depression is a risk factor for poor prognosis of physical diseases.
Therefore, it has been emphasized that management of depression in patients with
physical illness. Anxiolytics such as diazepam is well known to have respiratory
suppression. But little is known for the anti-depressant to have such effects. The
aim of this study was to evaluate the effects of anti-depressants on respiration in
patients with physical illness including COPD.
We performed systematic review of randomized controlled trial. A literature search
was conducted for key words “depressive disorder, pharmacological therapy and
chronic illness” using Mediline_pubmed, Embase, Cochrane library, and National
Guideline Clearinghouse (NGC). A total 69 studies were recruited. Of these,
nine studies were included for final analysis (six studies for COPD, three studies
reporting dyspnea as an adverse event).
Anti-depressants didn’t worsen the respiratory symptoms nor cause respiratory
suppression in patients with COPD. Anti-depressants had no effects on pulmonary
function, exercise capacity and the results of blood gas analysis in COPD patients.
In patients with chronic illness other than COPD, anti-depressants caused less
dyspnea compared to placebo (13% vs. 17.6%, p<0.0001) and did not develop the
respiratory suppression.
In conclusion, anti-depressants did not aggravate dyspnea in patients with chronic
physical illness including COPD. However, it is not sufficient to conclude that
anti-depressants are safe in physically ill patients. A large prospective study is
warranted.

P539
Anemia in chronic obstructive pulmonary disease
Tadeusz Przybylowski, Renata Rubinsztajn, Krzysztof Karwat,
Marta Maskey-Warzechowska, Ryszarda Chazan. Department of Medicine,
Pneumonology and Allergology, Warsaw Medical Univeristy, Warswa, Poland
Anemia is frequently associated with many chronic diseases and can be responsible
for weakness, fatigue, impaired mood, deficits in cognitive function and decreased
quality of life. Anemia is also common in COPD and is associated with higher
comorbidity, mortality, and costs of care, its prevalence in COPD patients is
estimated at 13 to 23%.
The aim of our study was to evaluate the prevalence of anemia in COPD patients
and analyze its relationship with functional status.
Methods: Study group consisted of 132 patients (37% F), at mean age 68.2±9
years with post-bronchodilator FEV1 57.1±19.2% of predicted. Anemia was defined by hemoglobin concentration < 13.5 g/dL in male and < 12 mg/dL in
female patients. Biochemical analysis included measurement of serum C-reactive
protein, iron, transferrin, and soluble transferrin receptor. Pulmonary assessment
comprised spirometry, plethysmography and 6 minute walk test (6MWT).
Results: Anemia was diagnosed in 24 (18.2%) patients: 4 female and 20 male patients (p<0.05). There were no differences in the distribution of anemia depending
on the severity of COPD (according to the GOLD staging system or BODE index).
Patients with anemia were older (66.7±8.9 vs 74.5±5.6 yrs; p<0.05), had higher
serum creatinine level (0,91±0,2 vs 1,0±0,2 mg/dL; p< 0.05) and lower 6MWT
distance (365.5±123 vs 439.3±115.4 m; p<0.05). Patients with anemia were also
characterized by lower serum iron (90.2±30.7 vs 113±41.2 μg/dL; p<0.05) and
higher serum transferrin receptor (3.7±1.2 vs 3.1±0.9 mg/L; p<0.05).
Conclusions: Anemia in COPD is more prevalent in males and can effect up to
20% of patients. It does not seem to depend on the severity of disease, however, it
significantly reduces exercise capacity of patients.

P537
Assessment of the BODE index, arterial stiffness and endothelial dysfunction
in patients with chronic obstructive pulmonary disease
Gokhan Tireli 1 , A. Fusun Kalpaklioglu 2 . 1 Department of Pulmonary Diseases,
State Hospital of Goksun, Maras, Turkey; 2 Department of Pulmonary Diseases,
Kirikkale University Faculty of Medicine, Kirikkale, Turkey
Aim: COPD is a respiratory disorder, but also having systemic effects. Cardiovascular diseases are leading cause of mortality in patients with COPD and have an
important prognostic role. In this study, we investigated the mechanisms of COPD
associated increased cardiovascular risk, measured by arterial stiffness, endothelial
dysfunction and the BODE index.
Method: Fifty men with stable COPD were compared with fifty healthy male
control subjects who had approximately same age and normal lung functions.
Cardiovascular assessments, which include evaluation of endothelial function, arterial stiffness and echocardiographic measurements, as well as BODE index, were
carried out in all subjects.
Results: Arterial stiffness parameters evaluated by photoplethismographic measurement were similar in both groups. However, direct arterial stiffness were
detected only in nine subjects with COPD. Nitrate mediated dilation (NMD)
measurements were found to be worsened in patients with stable COPD than in
control subjects. In the same model, flow mediated dilation (FMD) was associated
with NMD positively. In patient group, the BODE index values were found to be
statistically higher than the control group. Moreover, BODE index was negatively
correlated with FEV1, body mass index and 6-minute walking test, but positively
correlated with the MMRC dyspnea scale.
Conclusion: The presence of arterial stiffness, endothelial function abnormalities and endothelium independent smooth muscle dysfunction may indicate the
relationship between COPD and the increased risk of cardiovascular disease.
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The role of modification of CURB-65 score as prediction factor for one year
survival in acute exacerbation of COPD
Wiwien Heru Wiyono 1 , Widya Sri Hastuti 1 , Ratnawati 1 , Iwang Gumiwang 2 ,
Joedo Prihartono 3 . 1 Pulmonology and Respiratory Medicine, Fac. of Med Univ.
of Indonesia/Persahabatan Hospital, Jakarta, Indonesia; 2 Division of Cardiology
& Vascular Medicine, Persahabatan Hospital, Jakarta, Indonesia; 3 Department
of Community Medicine, Faculty of Medicine University of Indonesia, Jakarta,
Indonesia
Introduction: Acute exacerbation of COPD (AECOPD) is associated with a
high risk of mortality. A risk-prediction model using information easily obtained
on admission could help to identify high-risk individuals. The CURB-65 score
was developed to predict mortality risk in community acquired pneumonia. A
retrospective study found that this score was also associated with mortality in
AECOPD.
Methods: Consecutive patients with physician diagnosed AECOPD admitted to
a public hospital during a 1-year period were studied prospectively. The modification of CURB-65 Score were calculated from information obtained at initial
hospital presentation. The modification of CURB-65 Score are one point each for
Confusion, Urea >7 mmol/L, Respiratory rate ≥30/min, Systolic Blood pressure
<90 mmHg or diastolic blood pressure <60 mmHg, age ≥65 years and present
of cardiovascular disease. Remeasure will be done every three month and looking
for the corelation between both using McNemar test. After complete one year
of evaluation, the relation between modification of CURB-65 score and risk of
mortality will analyze using Chi Square test.
Result: Research is still proceeding and 92 patients have been collected. 30-day

P538
Variability in systemic inflammatory response, nutritional profile, and quality
of life in stable COPD due to tobacco and non-tobacco etiology
Anant Mohan 1 , Amit Murar 1 , Sneh Arora 1 , Rajlaxmi Borah 1 , R.M. Pandey 2 ,
Kalpana Luthra 3 , Randeep Guleria 1 . 1 Pulmonary Medicine and Sleep Disorders,
All India Institute of Medical Sciences, New Delhi, India; 2 Biostatistics, All India
Institute of Medical Sciences, New Delhi, India; 3 Biochemistry, All India Institute
of Medical Sciences, New Delhi, India
Background: The effect of tobacco and non-tobacco exposures (such as indoor
air pollution) on systemic inflammatory response in COPD is not well understood.
Objectives: To compare the systemic inflammatory response, nutritional status, and
quality of life between patients with stable COPD due to tobacco and non-tobacco
causes and with patients without COPD.
Methods: Subjects were categorized into four groups; I- COPD due to tobacco
smoking; II-COPD due to non tobacco causes; III-Smokers without COPD, and
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mortality data were available for 92 of 92 patients. The 30-day mortality by score
groups were: low risk (scores 0–1) 4.16% (2/48) and high risk (scores 2–6) 11,36%
(5/44). There was significant correlation between modification of CURB-65 score
and mortality (p<0,005) with relative risk 2,73. The investigation is ongoing, and
not all questions have been answered.

27,4%, respectively). Cardiovascular diesases were more common in those with a
FEV1 percent below 50 (r=0,10; p<0,05). Hypoxemia level was related to heart
failure in COPD patients (r=0,014; p<0,05).
In patients with a high Charlson Comorbidity Index (CCI) coronary artery disease
(r=0,032; p<0,05) hyperlipidemia (r=0,00; p<0,001), diabetes (r=0,00; p<0,05),
anemia (r=0,019; p<0,05) were more common. In patients with a high COPD
assessment test (CAT) hypertension (r=0,051; p<0,05) was more prevalent.
As a conclusion, disease stage and hypoxemia level are related to concomittant
cardiovascular system diseases. A more than expected deterioration in general
health status is observed in COPD patients with comorbidities.

P541
Densitometric diagnosis of osteoporosis in patients with chronic obstructive
pulmonary disease
Ekaterina Kochetova. Chair of Internal Medicine, Petrozavodsk, Karelia, Russian
Federation

P544
Bronchitic and non-bronchitic phenotypes of COPD differ in the prevalence
of depressive symptoms
Vladimir Koblizek 1 , Sarka Pracharova 1 , Miloslav Hronek 2 , Miroslav Kovarik 2 .
1
Pulmonary Department, University Hospital and Faculty of Medicine, Hradec
Kralove, Czech Republic; 2 Department of Research and Development, University
Hospital and Faculty of Medicine, Hradec Kralove, Czech Republic

The aim of the Study: To study the state of bone mineral density (BMD) in
patients with chronic obstructive pulmonary disease (COPD).
Materials and methods: Studied 104 patients with COPD. The study group comprised men with long smoking history. Mean age 61,2±5,7 years. The study of respiratory function was performed on a multi-type installation “Master-Lab/Jaeger”.
The study of bone mineral density (BMD) of lumbar spine and proximal femur
was performed by X-ray absorptiometry at the densitometer “Lunar DPX-NT”.
The frequency of osteoporosis was assessed in the whole group and separately for
each stage of COPD.
Results: In the whole group was most impressed by osteoporosis, lumbar spine - in
37,2% of cases, osteoporosis of the femoral neck - in 19,77% of cases. The lowest
BMD were observed in patients with stage 4 COPD (p <0,05). Osteoporosis of the
femoral neck was detected in 5,4% of patients with COPD stage 2, with 23,68%
of patients with COPD stage 3, the maximum percentage of osteoporotic changes
in the femoral neck was observed in patients with COPD 4 stage - 54,5%. A
significant correlation values of bone mineral density with BMI (r 0,44, p <0,05),
with the DLCO (r 0,43, p <0,01).
Conclusion: Densitometry is an important method of diagnostics of osteoporosis
and should be applied in full in COPD patients.

Background: Psychological sequelae of COPD may influence functional status
independent of disease severity. Presence of depression among several phenotypes
of COPD is not clearly understood.
Aim: We wanted to find out the real occurrence of depression in both basic clinical
phenotypes of COPD.
Methods and material: Multicomponent assessment of 38 consecutive patiens (6
female, 66,7±7,6 years) with stable COPD (GOLD categories A 1, B 21, C O,
D 16) in the out-patient clinic of university hospital (within non-interventional
cross-sectional Complexity of COPD Study).
Results: 27 patients had bronchitic and 11 subjects suffered from non-bronchitic
phenotype of COPD (post- ipratropium and salbutamol FEV1 57,7%). Bronchitic
variant was associated with lower level of depressive symptoms (Beck scale 5,1±3,
Zung scale 50,2±10,9) than that found in non-bronchitic subpype of COPD (Beck
scale 8,3±3,4, Zung scale 57.5±7,4). Although this difference reached statistical
significance only in Beck questionnaire p=0,013 (Mann Whitney test). In all other
parameters (BMI, FFMI, education level, inhalation risk, 6MWD, exercise desaturation, mMRC dyspnea, Celli’s BODE, Puhan’s BODE, ADO, CAT, all domains
of SGRQ, arterial blood Gates, ECG heart rate) were no differences between these
two basic phenotypes.
Conclusion: Non-bronchitic phenotype of COPD was associated with more depression complaints than bronchitic scenario. This difference was not apparent in
terms of quality of life, prognostic indices and number of other variables describing
course of COPD.

P542
Is COPD a risk factor for diabetes?
Laura Ciobanu 1,3 , Vasile Maciuc 2 , Anca Cretu 3 , Gabriela Grigoras 3 . 1 Internal
Medicine, University of Medicine and Pharmacy “Gr T Popa”, Iasi, Romania;
2
Scientifical Research and Experimental Technique, “Gr T Popa” University of
Agricultural Sciences and Veterinary Medicine, Iasi, Romania; 3 Clinical Section
of Pulmonary Rehabilitation, Clinical Hospital of Rehabilitation, Iasi, Romania
Introduction: Diabetes mellitus is one of the multiple endocrinological disorders
induced by COPD through systemic inflammation, oxidative stress, smoking and
administration of glucocorticoids.
Aims and objectives: To investigate if COPD is a risk factor for diabetes mellitus
DM and what stage is more risky; also, if there are some other contributing factors.
Methods: 2 groups of pts were assessed for age, gender, body mass index (BMI),
smoking, alcohol intake, diabetes and dyslipidemia. First group was compound of
non-COPD pts (N 272, 62 M/22.8%, 210 F/77.2%, mean age 60.67, SD 13.75)
and the second one of COPD pts (N 178, 103 M/57.9%, 75 F/42.1%, mean age
64.79, SD 10.78). COPD pts were staged according to GOLD criteria in stage I
122/27.1% pts, stage II 28/6.2% pts, stage III 22/4.9% and stage IV 6/1.3%.
Results: The relative risk RR for DM to appear in COPD pts is 1.380 (95% CI
1.054-1.806). RR is 1.023 (95% CI 0.896-1.146) in COPD stage I, 1.252 (95% CI
0,904-1.735) in stage II and 2.062 (95% CI 0.863-4.930) in unified stages III and
IV. There is a correlation coefficient R of 0.154 between COPD and DM, 0.256
for COPD, BMI and DM and respectively 0.293 for COPD, BMI, dyslipidemia
and DM.
Conclusions: There is a small risk for DM to appear in the whole group of COPD
pts, but RR increases while advancing the severity of disease. Being mild in stages
I and II, RR become moderate in the unified group of pts staged III and IV,
considered together due to the low number for each separate stage. Correlation
between DM and COPD is weak, but it is moderate and relevant when adding BMI
and dyslipidemia. The risk to develop DM in COPD increases with the severity of
disease, and the presence of two other important factors, BMI and dyslipidemia.

P545
Evaluation of association between COPD and metabolic syndrome, and
insulin resistance
Orlando Ruben López Jové 1 , Eva López González 2 , Silvia Rey 1 ,
Eduardo Giugno 1 , Valeria Barrionuevo 1 , Ana Galdames 1 , Yu Feng Wu 1 ,
Silvia Parissi 1 , Gabriela Tabaj 1 . 1 Pulmonology, Hospital “Dr. A. A.Cetrángolo”,
Buenos Aires, Argentina; 2 Hypertension Committee, Argentine Society of
Diabetes, Buenos Aires, Argentina
Background: COPD is an important medical problem and involve systemic effects
such as metabolic syndrome (MS).
Aims: To evaluate the frequency of MS in patients with COPD and to correlate
severity of COPD, MS, and insulin resistance.
Methods: Anthropometry, laboratory and pulmonary function tests in patients
with COPD according to GOLD criteria, without acute exacerbations in the
last month. We diagnosed MS following the International Diabetes Federation
(IDF) criteria. Insulin resistance was evaluated by HOMA-IR index and the index
triglycerides/HDL cholesterol (TG/HDL-C).
Results: 113 patients, age 63.1±8.3 years. Females 28.9%. Systemic Hypertension: 48.2% Dyslipidemia 25.9%, diabetes: 4.3%, obesity 21.2%, SM 37.2%.
current smoking 18.6%, Insulin 10.1±14.4 mU/ml, HOMA-IR 2.6±5.2, TG/HDL
2.02±1,42. COPD Stages: I=2,6% II=47,8% III=37,2% IV=12,4%. We found
positive association of MS with severity of COPD (p=0.04), mainly with moderate
COPD (p=0.007), with longer smoking cessation (p=0.02), BMI (p<0.0001) with
insulin (p<0.0001), HOMA (p<0.0001), and TG/HDL (p<0.0001). There was
no association with current smoking (p=0.17), with previous use of systemic
corticosteroids (p=0.08). Multivariate analysis found association between MS and
COPD StageII: OR: 3.87 95% CI 1.4 to 10.4 (p<0.007) and higher BMI: OR:
1.37 95% CI 1.19 to 1.57 (p<0.0001).
Conclusions: MS was found in 37.2%, and correlated well with severity of COPD,
insulin resistance, smoking cessation time, with greater significance with Stage II
COPD. It is important to assess the presence of MS in these patients.

P543
The relationship of comorbidities with clinical and phsyiological parameters
in COPD
Fatma Ciftci, Elif Sen, Gokcen Arkan, Duygu Acar, Pinar Onen, Banu Gulbay,
Oznur Yildiz, Turan Acican, Sevgi Saryal, Gulseren Karabiyikoglu. Department
of Pulmonary Diseases, Ankara University School of Medicine, Ankara, Turkey
Chronic obstructive pulmonary disease (COPD) is defined as a systemic inflammatory disease. Systemic inflammation can start certain comorbidities or increase
their severity. This study aims to assess the relationship of comorbid diseases with
clinical and physiological parameters.
The study enrolled 115 patients (15 female, 100 male) who are on regular follow-up
in COPD outpatient clinic. In each patient the presence of cardiovascular disease
(hypertension, coronary artery disease, arrhythmia, heart failure), hyperlipidemia,
cachexia, malignancy, diabetes, osteoporosis, anxiety disorder, depression, obstructive sleep apnea, and anemia was questioned. The most frequent diseases
were hypertension, coronary artery disease, and hyperlipidemia (43,9%, 39,6%,
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The influence of metabolic syndrome in mortality rate of COPD patients:
A five years follow up study
Karime Schelini, Suzana Tanni, Amanda Zamuner, Liana Coelho, Simone Vale,
Renata Ferrari, Laura Caram, Ilda Godoy, Sergio Paiva, Irma Godoy.
Pulmonology Division of Internal Medicine, Botucatu Medical School - UNESP,
Botucatu, SP, Brazil

with moderate versus mild PH. No significant association between PH and GOLD
stage, FEV1, polyglobulia, COPD exacerbation or basal SpO2 were found.
Conclusions: The prevalence of PH in our COPD pts was 36,4%, probably overestimated, as echocardiography was performed mostly in pts with higher GOLD
stage. No significant associations between PH and GOLD stage, FEV1, polyglobulia, COPD exacerbation or basal SpO2 were found. RV involvement due to PH
seems to occur mostly in pts with more severe obstructive disease.

Background: Patients with chronic obstructive pulmonary disease (COPD) or
metabolic syndrome (MS) present systemic inflammation and the association between diseases can increase risk of cardiovascular events. However, the influence
of MS in survival of COPD patients is still unclear.
Methods: We followed 115 COPD patients (age: 64.5±1.21years, FEV1 :
58.7±2.75%) during five years and causes of death were noted. At baseline,
patients’ clinical history and physical examination were assessed, and anthropometric (weight, height, body mass index and waist circumference), spirometry,
6-minute walking distance (6MWD), dyspnea perception by the modified medical
research council (MMRC), serum lipid profile and triglycerides measurements
were performed. The diagnosis of MS was established by harmonization MS
criteria. The Cox proportional hazard analysis was used to evaluate the influence
of MS in the survival time, adjusted for potential confounders (age, gender and
BODE index).
Results: MS was present in 35.6% of patients and hypertension (47.8%) was the
MS component more prevalent. More than 80% of the patients presented at least
one diagnostic component of MS. During the period of study, 17.0% died. We did
not observe statistical difference in mortality between groups with and without
MS (HR: 1.30, 95%CI: 0.32-5.20).
Conclusion: Patients with COPD have intermediate prevalence of MS; however,
no association between MS and mortality was found in these patients.

P549
Cognitive function of patients with COPD after virtual admission – A
randomized clinical trial
Lone Schou 1 , Birte Østergaard 2 , Lars Rasmussen 3 , Susan Rydahl-Hansen 4 ,
Anna Svarre Jakobsen 1 , Christina Emme 1 , Klaus Phanareth 1 . 1 Telemedicine
Research Unit, Frederiksberg University Hospital, Copenhagen, Denmark;
2
Research Unit of Nursing, Institute of Clinical Research, Unicersity of Southen
Denmark, Odense, Denmark; 3 Department of Anaesthesia, Center of Head and
Orthopaedict, Rigshospitalet, University Hospital of Copenhagen, Copenhagen,
Denmark; 4 Research Unit of Clinical Nursing, Bispebjerg and Frederiksberg
University Hospital, Copenhagen, Denmark
Background: Substantial healthcare resources are spent on Chronic Obstructive
Pulmonary Disease (COPD). As a result, the involvement of patients in monitoring
of their condition has been suggested. However, the level of cognitive functioning
must be taken into consideration before self-care strategies can be adopted.
Aim: We hypothesized that cognitive performance would be better in COPD
patients allocated to virtual admission - using a telemedicine solution - compared
to patients admitted to conventional hospitalization after exacerbation.
Methods: This study was a Randomized Clinical Trial. The primary outcome was
cognitive function evaluated at discharge and after six weeks using a neuropsychological test battery comprising 4 tests and 7 variables. Secondary outcomes
included self-reported cognitive function (SCF), activities of daily living (IADL),
and anxiety and depression (HADS).
Results: We included 44 patients consecutively. Baseline data were; Mean age
70 years (SD 10); forced expiratory volume in one second (FEV1) 1.0 L (SD
0.55); Oxygen saturation 94.5 (SD 2.0); and a Mini Mental State Examination
score of 27.5 points (SD 1.6). The performance in all seven neuropsychological
test variables tended to be better in the group allocated to virtual admission, but
the difference was only statistically significant in the time for the Stroop Color
Word test, (p=0.05). The pattern was the same at follow-up after six weeks but the
differences were less pronounced. There were no significant differences in SCF,
IADL, and HADS at discharge or after 6 weeks.
Conclusion: Cognitive function may be better preserved in COPD patients treated
for exacerbation during virtual admission at home.

P547
COPD: Different psychology status (PS) in patients with different cardiac
co-morbidities rate
Kateryna Gashynova. Internal Medicine, DMA, Dnipropetrovsk, Ukraine
Aim: To evaluate whether and in which extent cardiac co-morbidity have influence
on the PS in patients with COPD.
Study population: 78 outpatient with COPD made the study sample. Exclusion
criteria were 1) mental diseases.
Methods: For the evaluation of the PS the depression (by Y.Zung scale), the
anxiety (by Ch.D. Spilberger questionnaire) and the vegetative lability (by VELA
test) were studied in all patients. Cardiac co-morbidity rate was established by
original questionnaire and analysis of patient’s medical documentation.
Results: In accordance with cardiac co-morbidity rate all patients were divided on
two groups (GR): GR I (n=17; 21.8%) without any and GR II (n=61; 78.2%) –
with cardiac co-morbid conditions. Both groups were similar regarding to age, sex
and smoking status. The data of psychological tests are performed in the table 1.
Groups

Depression
(M±m)

Personal anxiety
(M±m)

Situational anxiety
(M±m)

Vegetative lability
(M±m)

I, n=17
II, n=61

25.7±6.3
44.9±4.9&

22.8±4.5
27.6±4.2#

21.5±2.8
25.1±3.7#

19.4±3.6
28.9±3.1*

P550
Longitudinal changes in detrended fluctuation analysis “alpha" of PEF in
COPD
The full abstract can be found on page 890s.

P551
Anxiety and dyspnea relation in early stage COPD patients
Leyla Yilmaz Aydin 1 , Tarkan Ozdemir 2 , Sinem Berik 3 . 1 Chest Disease, Duzce
University Medical Faculty, Duzce, Turkey; 2 Chest Disease, Corum Chest
Disease Hospital, Corum, Turkey

*p<0.05; &p< 0.02; # p>0.05.

Conclusions: 1. 78.2% of outpatients with COPD had cardiac co-morbidity.
2. Cardiac co-morbid conditions significantly impair psychology status in patients
with COPD, and the most significant changes concerns depression and vegetative
lability level.

Introduction: Anxiety is a co-morbid diseases in COPD. Anxiety prevalance
in COPD patients is higher than general population. Although the relationship
between anxiety and COPD can not be revealed yet, increased anxiety prevalance
was associated with increased dyspnea level.
Aim: To determine the rate of anxiety and relationship of anxiety and dyspnea in
early stage COPD patients who do not have advanced functional restriction.
Method: COPD patients that volunteered to participate the study who admitted
to hospital with a reason other than COPD exacerbation was included to this
cross-sectional/descriptive study consecutively. Beck anxiety inventory, medical
research council (MRC) dyspnea scale applied.
Results: 134 patients with GOLD1-2 COPD included. Mean age was 58,11±10,53.
92,5% of them were male. Active smokers and former smokers were 61,9%; and
38,1%; respectively. 64,9% did not have co-morbid diseases. According to MRC
dyspnea scale 33,6% of the patients were in grade 1 and 55,2% were in grade
2. 34,1% of the patients that answered the question “Do you have shortness of
breath?” answered as “No” were having MRC grade 2 and 3 dyspnea. 11,2% of
134 participants had mild and 9% had moderate anxiety. In patients with anxiety
89% were having MRC grade≥2.Although there was no statistically significant
relationship between shortness of breath and level of anxiety, there was a significant relationship between MRC grade and level of anxiety (p=0,529 and p=0,004,
respectively).
Conclusion: MRC scale can be more effective in detection of dyspnea in early
stage COPD. All COPD patients with MRC score ≥2 should investigate for
anxiety.

P548
Pulmonary hypertension in COPD: Prevalence and characteristics
Daniela Gologanu, Ioana Ion, Marius Balea, Poliana Leru, Simona Caraiola,
Cristina Stanescu. Internal Medicine, Colentina Clinical Hospital, Bucharest,
Romania
Background: Pulmonary hypertension (PH) is a common complication in COPD;
its prevalence is unknown due to low accessibility of right heart catheterization.
Aim: To evaluate the prevalence of PH in COPD patients (pts) and define the
characteristics of this group.
Methods: Retrospective study including 66 consecutive COPD pts hospitalised in
our department. Spirometry, peripheral oxygen saturation, hematocrit, echocardiography, history of exacerbations and comorbidities were obtained from patients
records. PH was defined as systolic pulmonary arterial pressure (sPAP) greater
than 35 mmHg.
Results: Among 66 COPD pts studied, mean age was 67 years and GOLD stages
were: II - 26 pts, III - 15 pts, IV - 22 pts. Only 33 pts had undergone echocardiography. Among them, mean age was 68, GOLD stages were II - 11 pts, III - 7 pts,
IV - 15 pts. PH was found in 12 pts (36,4%). Mean FEV1 was 46,4% in COPD pts
without PH and 36,9% in pts with PH (p=0.07). PH resulted in right ventricular
(RV) enlargement in 9 out of 12 pts; these particular COPD pts had lower mean
FEV1 (37%) than pts with PH without RV enlargement (56%) (p = 0.02). More
severe PH was found in 7 pts; the mean FEV1 was 37,2% versus 36,7% in pts
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Acute pulmonary embolism in COPD patients
Diego A. Rodriguez 1 , Mauricio Orozco-Levi 1,2 , Anna Herranz 1,3 ,
Faustino Miranda 3 , Alba Ramirez-Sarmiento 1,2 , Anna Rodo-Pin 1 , Nuria Bas
Costas 1 , Juana Martinez-llorens 1 , Jordi Bruguera 3 , Joaquim Gea 1 , Lluis Molina 3 .
1
Servei de Pneumologia, Hospital del Mar, UPF, Barcelona, Spain; 2 Respiratory
Department, Fundación Cardiovascular de Colombia, Santander, Colombia;
3
Servei de Cardiologia, Hospital del Mar, UPF, Barcelona, Spain
Chronic Obstructive Pulmonary Disease (COPD) is an established cause of worse
evolution during acute Pulmonary Embolism (PE). The aim of our study was to
evaluate the profile of COPD patients admitted for PE.
We conducted a retrospective cohort study in consecutive patients (n=225) diagnosed with PE between January 2009 and December 2010.
Of 225 subjects included (mean ± SD; 72±15 years), 27 (12%) had COPD
(71±10 years). The total number of deaths during hospitalization was 38 (17%)
in patients without COPD, and 7 (25%) in COPD (p=0.02). COPD Patients
(78% males) showed severe disease (FEV1 46±12% predicted). Previous venous
thromboembolic disease (VTD) (37%) or surgery (3%), current cancer (26%) or
immobilization (18%) were detected. Obesity was the most frequent co morbidity
(50%). Non-survivors COPD showed statistically significant increase of NTproBNP (2500±530 pg/ml) and CRP (8.6±0.7mg/l) than COPD survivors patients
(850±140pg/ml and 2.8±0.7mg/l, respectively). Severity disease was similar in
both groups (FEV1, 45% vs 47%, respectively). Previous VTD [relative risk (RR),
1.1; 95% CI, 1.0–4.0], obesity (RR, 2.1; 95% CI, 1.0–5.0), cancer (RR, 2.6; 95%
CI, 1.3–5.1) and elevated CRP (RR, 3.3; 95% CI, 1.4–6.6) were significantly
associated with PE-related death, right heart failure or prolonged hospital stay.
The number of COPD patients diagnosed for acute PE was slightly higher than
previously reported. In addition, COPD patients might be an under recognized
group with increased mortality.

and we measured NT-proBNP and troponin T at admission, discharge, and 7-10
days after discharge.
Results: We included 127 patients (70±10 years, 70% men, GOLD III/IV 87%).
Left ventricular dysfunction (LVD) was recorded in 70 (55%) patients. NT-proBNP
was higher in patients with LVD but decreased significantly from admission to
discharge in patients with and without LVD (p<0.01 for all). A 30% decrease was
observed in 52% of patients. TnT was not different between patients with and
without LVD but decreased significantly in patients with LVD (p=0.043).
Conclusions: LVD is common in patients with acute exacerbation of COPD.
NT-proBNP and TnT dynamics suggest clinically relevant implications of cardiac
(dys)function with potential to identify cardiac triggers of clinical deterioration.

P555
Inflammatory markers in COPD patients with and without cachexia
Sonia Torres 1 , María Eugenia Laucho 2 , Maria Montes de Oca 2 , Hanyu Liang 3 ,
Nicolas Musi 3 . 1 Institute for Experimental Medicine, Universidad Central de
Venezuela, Caracas, DC, Venezuela; 2 Pulmonary Division, University Hospital,
Universidad Central de Venezuela, Caracas, DC, Venezuela; 3 Texas Diabetes
Institute, University of Texas, San Antonio, TX, United States
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COPD subphenotypes in a population-based survey by factor and cluster
analysis
Niki Fens 1 , Annelot G.J. van Rossum 1 , Pieter Zanen 2 , Bram van Ginneken 3 ,
Rob J. van Klaveren 4 , Aeilko H. Zwinderman 5 , Peter J. Sterk 1 . 1 Respiratory
Medicine, Academic Medical Centre, University of Amsterdam, Netherlands;
2
Respiratory Medicine, University Medical Center, Utrecht, Netherlands;
3
Radiology, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands; 4 Respiratory Medicine, Erasmus Medical Center, University of
Rotterdam, Netherlands; 5 Clinical Epidemiology and Biostatistics, Academic
Medical Centre, University of Amsterdam, Netherlands

Skeletal muscle atrophy is an important manifestation of chronic obstructive
pulmonary disease (COPD). However, the molecular mechanisms underlying
COPD-related muscle atrophy are not clear. Inflammation has been implicated in
the pathogenesis of muscle atrophy found in COPD patients. The purpose of the
study was to investigate whether the pro-inflammatory NFκB signalling pathway
is implicated in the pathogenesis of COPD-induced muscle atrophy. Among the
29 COPD patients studied (63.8±8.9 years, FEV1 44.9±17.1%) 19 were noncachectic and 10 were cachectic (fat free mass index in kg/m2 , <16 in males and
<15 in females); control subjects were 13 (58.7±8.5 years). Needle biopsies of the
vastus lateralis muscles were performed and the protein content of NFκB and the
NFκB-inhibitory protein IκB were measured by Western analysis. Six min walk
distance (6MWD) was performed and plasma tumour necrosis factor alfa (TNFα)
and interleukin 6 (IL-6) were measured. COPD patients compared to control
subjects showed higher muscle levels of NFκB p65 (1.61±0.68 AU vs. 1.0±0.47
AU; p<0.05), and plasma TNFα and IL6 (6.76±9.36 pg/mL vs.2.12±1.14 pg/mL;
p<0.05; 3.09±1.22 pg/mL vs. 2.00±0.91 pg/mL; p<0.05, respectively). Cachectic COPD patients showed lower NFκB p65 (1.25±0.59 AU vs. 1.79±0.66 AU;
p<0.05) and higher NFκB p50 (0.94±0.76 AU vs. 0.42±0.26 AU; p<0.05) compared to non-cachectic COPD patients. Results suggest that cachexia in COPD
patients may be related to disuse and not to muscle inflammation, by activation of
the non classic way through NFκB p50.

Background: Classification of COPD is currently based on symptoms, airways
obstruction and exacerbations. However, this may not fully reflect the phenotypic
heterogeneity of COPD in the (ex-) smoking community. We hypothesized that
factor analysis followed by cluster analysis of functional, clinical, radiological
and exhaled breath metabolomic features identifies subphenotypes of COPD in a
community-based population of heavy (ex-) smokers.
Methods: Adults (50-75 yrs) with ≥15 packyears derived from a random
population-based survey underwent pulmonary function testing, chest CT scanning, questionnaires and exhaled breath molecular profiling using an electronic
nose. Factor analysis followed by K-means cluster analysis was performed on
subjects fulfilling the GOLD criteria for COPD with post-BD FEV1 /FVC<0.70.
Results: 157 of 300 subjects fulfilled the criteria for COPD. Factor analysis revealed 12 factors representing different domains of COPD including lung function,
radiologic features, exhaled breath metabolomics, symptoms and quality of life.
Four clusters were identified: cluster 1 (n=35; 22%): mild airways obstruction and
no emphysema; cluster 2 (n=48; 31%): severe airways obstruction with emphysema
and low diffusion capacity, chronic bronchitis, low quality of life and a distinct
breath profile; cluster 3 (n=60; 38%): mild COPD with a close to normal lung
function, but with radiologic signs of emphysema and a distinct breath profile;
cluster 4 (n=14; 9%): highly symptomatic males with dyspnea and low quality of
life with moderately impaired lung function.
Conclusions: This unbiased taxonomy for COPD confirms and extends clusters
found in previous studies and allows better phenotyping of COPD.

P556
The prevalence of undiagnosed COPD and approaches to promote early
COPD diagnosis in lung cancer population
Jing Zhang 1 , Jie-bai Zhou 1 , Xin-feng Lin 1 , Qun Wang 2 , Chunxue Bai 1 ,
Qun-ying Hong 1 . 1 Department of Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China; 2 Department of Thoracic Surgery,
Zhongshan Hospital, Fudan University, Shanghai, China
Background: Chronic obstructive disease (COPD) is a risk factor and important
co-existing disease for lung cancer, however, the current status of diagnosis and
treatment of COPD in lung cancer population are not fully described.
This study was designed to address this issue in a general teaching hospital in
China.
Methods: Medical records of the hospitalized patients with lung cancer in Zhongshan Hospital, Fudan University from Jan 2006 to Dec 2010 were reviewed. The
co-morbid of COPD were confirmed by the spirometric results according to GOLD
definition. The diagnostic rate and the rate of appropriate treatment was analyzed.
Results: During the study period, the prevalence of COPD in hospitalized lung
cancer patients was 21.6% (705/3263). The diagnostic rate of COPD in lung
cancer patients was 7.1%, and the rate of appropriate treatment for stable and
acute exacerbation of COPD was 27.1% and 46.8% respectively. Respiratory
physicians had a higher diagnostic rate than non-respiratory doctors (34.8% vs
2.9%, p<0.001), and a better compliance with GOLD guidelines of the treatment
for acute exacerbation of COPD (63.6% vs 37.5%, p=0.048). Acurate diagnosis
significantly increased the guideline-compliant treatment. The diagnostic rate was
higher among patients with history of tobacco exposure, respiratory diseases, or
respiratory symptoms.

P554
NT-proBNP, troponin T and left ventricular function in patients with acute
exacerbation of chronic obstructive pulmonary disease
Mitja Lainscak 1 , Robert Marcun 2 , Alan Sustic 3 , Pika Mesko Brguljan 2 ,
Mitja Kosnik 2 , Sasa Kadivec 2 , Jerneja Farkas 4 . 1 Division of Cardiology,
University Clinic, Golnik, Slovenia; 2 Department of Pneumology, University
Clinic, Golnik, Slovenia; 3 Department of Anesthesiology and Intensive Care,
University Hospital, Rijeka, Croatia; 4 Chair for Public Health, Medical Faculty,
University of Ljubljana, Ljubljana, Slovenia
Purpose: Many patients with chronic obstructive pulmonary disease (COPD) have
unrecognized left ventricular dysfunction. We aimed to investigate relation between
NT-proBNP, troponin T (TnT), and left ventricular function in patients with acute
exacerbation of COPD.
Methods: We prospectively included patients hospitalized with acute exacerbation
of COPD. Complete pulmonary assessment and echocariodgraphy were performed

82s

S UNDAY, S EPTEMBER 2 ND 2012
Conclusions: COPD is substantially underdiagnosed and undertreated in hospitalized lung cancer population. History of smoking, respiratory diseases, or
respiratory symptoms will promote the diagnosis of the disease. Education among
patients and doctors and improvement of disease management are urgently required
in this special population.

found in 13 and hyperlipidemia has found in 9 patients. Vit D Levels was reduced
in 90% and tyroid hormones abnormalities were seen in 50% (1 hypertyroidi, 34
subclinic hypertyroidi) of the patients. Bone mineral density was normal in 21
(30%) and osteopenic in 24 (34.3%) and osteoporotic in 25 (35.7%) of the patients.
These abnormalities did not relate with FEV1, exacerbation numbers in the last
year, ICU admission rate and the duration of hospitalisation.
Endocrinopathies in COPD have been encountered frequenlty however the impact
of these abnormalities of disease outcomes have not elicudated throughly. This
study has not showed any relation of endocrin abnormalities with parameters of
exacerbations.

P557
The association between pulmonary arterial hypertension secondary to
chronic lung disease and serum asymmetric dimethylarginine levels
Baris Açikmese, Güngör Çamsari, Aygün Gür, Nur Dilek Bakan,
Gülcihan Özkan, Pinar Güven. Chest Disease, Yedikule Teaching Hospital for
Chest Disease and Thoracic Surgery, Istanbul, Zeytinburnu, Turkey
Asymmetric dimethylarginin (ADMA) is an endogenous molecule that prevents
nitric oxide synthesis enzyme inhibition. It has been shown that serum ADMA
levels increase in COPD patients as well as idiopathic pulmonary hypertension
patients. In this study, association between serum ADMA levels and pulmonary
hypertensionsecondary to COPD and interstitial lung disease (ILD) was evaluated.
Fifty-six COPD and 20 ILD patients who have no documented additional disease
were included into the study. Echocardiography was used to evaluate pulmonary
arterial pressure (PAP). Serum ADMA levels were measured by ELISA.
Association between OPAP and serum ADMA levels were evaluated by Pearson
correlation test. Mean ADMA levels of patients have normal and high OPAP
were compared by student-t test. Mean serum ADMA levels of patients have
increased OPAP was found significantly higher than that of patients have normal OPAP (p<0,05). A positive correlation (Pearson r=0,6 p<0,01) was found
between serum ADMA levels and OPAP. Evaluation of COPD and ILD patients
separately showed that significantly higher ADMA levels were found in pulmonary
hypertension patients (p<0,05) in both groups. COPD and ILD groups showed
correlation between serum ADMA levels and OPAP (COPD and ILD Pearson r=
0,47 and 0,72 consequentially) also exist. ROC analysis was used to evaluate the
value of serum ADMA levels measuring in diagnosis of pulmonary hypertension.
Area under curve was found 0,7.
Serum ADMA levels measurement may be an indicator for PH secondary to COPD
and ILD but it is not enough sensitive test according to the ROC analysis.
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Prognostic biomarkers in severe community-acquired pneumonia (SCAP)
patients, requiring intensive care unit (ICU) admission
Oksana Omelyanenko 1 , Alexander Makarevich 1 , Paulina Jagus 2 ,
Joanna Chorostowska-Wynimko 2 , Tatyana Rybina 3 , Elena Amelchenko 3 . 1 1st
Department of Internal Diseases, Belarusian State Medical University, Minsk,
Belarus; 2 Laboratory of Molecular Diagnostics and Immunology, National
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland; 3 Clinical
Laboratory of Occupational Diseases, Republican Scientific and Practical Center
of Hygiene, Minsk, Belarus
Background and aim: Measurement of prohormones representing different pathophysiological pathways could enhance risk stratification in SCAP pts. The aim
of the study was to investigate procalcitonin (PCT), adrenomedullin (AMD),
copeptin (CP), B-type natriuretic peptide (BNP-32) levels in ICU SCAP pts and
their relationship with in-hospital outcomes (in-hospital mortality (IHM), length of
in-hospital stay (LOS),duration of ICU stay),disease specific complications,need
for invasive mechanical ventilation (IMV) and vasopressor support (VS).
Methods: 20 ICU pts with proven SCAP CURB-65 class 3, 4 were enrolled to the
study. Serum PCT, AMD, CP, BNP-32 values were measured within the 24 hours
after admission.
Results: Increasing CAP severity was associated with increased PCT values
(r=0,74; p=0,05). PCT in CURB-65 3 and 4 class pts was [median] 0,73 vs 5,94
ng/ml, respectively (p=0,03). CP levels on admission appeared to be higher in
CURB-65 4th class pts vs the 3rd class pts -74,8 vs 47,6 pg/ml, respectively
(p=0,03). PCT values demonstrated statistically significant correlation with IHM
(r=0,74; p=0,005), were higher in non-survivors than those in survivors [5,94 vs
0,73 ng/ml, p=0,01]. PCT and CP values correlated with need for VS (r=0,74;
p=0,0005 and r=0,54; p=0,02) and showed higher concentrations in pts requiring
VS compared with those with stable haemodynamics [102 vs 0,73 ng/ml, p=0,01]
and [74,8 vs 47,6 pg/ml, p=0,03]. AMD levels on ICU admission were associated
with need for IMV (r=0,47; p=0,04). BNP-32 values correlated with LOS (r=0,56;
p=0,02), PCT - with duration of ICU stay (r=0,81; p=0,001).
Conclusion: PCT and CP appeared to be the most reliable prognostic biomarkers
in ICU pts with SCAP.

P558
Pneumothorax secondary to chronic obstructive pulmonary disease
Nadia Fettal, Abdessamed Taleb. Pulmonary, University Hospital, Sidi bel Abbes,
Algeria
Spontaneous pneumothorax is defined by the presence of air in the pleural cavity
without history of trauma. This is a significant clinical problem. COPD is a common cause of pneumothorax. The risk of recurrence of spontaneous pneumothorax
secondary to COPD is high and various studies quote rates 20-60%.
Methods: Retrospective cohort study of all patients COPD admitted with pneumothorax to the pulmonary department between January 2004 and September
2011.
The aim: to assess the frequency of pneumothorax in the COPD and describe its
clinical profile and scalable.
Results: In a study period of 6 years, 248 cases with a diagnosis of pneumothorax
were reviewed, the rate of pneumothorax secondary to COPD was 67% (80 patients
COPD developed 167 pneumothorax).Our series is composed mainly of men, mean
age 59±8 years. The notion of smoking was found in 100%; ex-smokers 67%
and active smokers 33%.The most frequent initial symptom was dyspnea 100%
with pleuritic chest pain 42%.The episode of pneumothorax revelated the disease
COPD in 32% and was responsible of exacerbation of COPD in 68%.According
to GOLD classification, Fifty five (68%) had moderate COPD and twenty five
(31%) had severe COPD. All patients received tube chest drainage and hospital
stay mean was 12 days range (6-23 days).Twenty eight (35%) had recurrence of
pneumothorax. Forty two patients (52%) had emphysema. Four patients developed
empyema, six had emphysema subcutaneous and two had pneumonia after chest
tube.The evolution was favorable in 74 cases and 6 patients died in an array of
acute respiratory failure
Conclusion: Pneumothorax represents a factor of mortality for patients suffering
of COPD and the surgical treatment is needed to prevent recurrence.

P561
Cat-scratch disease mimicking lymp node tuberculosis about four cases
Jean-Baptiste Obstler, Elodie Verger, Elodie Barras, Caroline Clarot,
Oliver Leleu. Pneumology, CH Abbeville, Abbeville, France
Cat-scratch disease (CSD) is a bacterial infection due to Bartonella henselae. It’s
usually present as isolated lymphadenopathy.
Lymphadenopathy histological examination is often non specific. It can be revealed
an epithelioid necrotizing granuloma just like lymph node tuberculosis.
We report four cases refered in our institution for tubercular lymphadenitis suspicion, which were in fact CSD.
Patients were aged between 15 and 61 years old, healthy, without biologic inflammation. Regional lymphadenopathy without any other lesions was confirmed by CT
scans. Biopsy were realized for all patients. Histological analysis was necrotizing
epithelioid granuloma and giant cells. Ziehl-Neelsen method and quantiFERONTB GOLD test were negative whereas serologic tests for Bartonella henselae were
positive. One patient does not remember contact with cat. Two patients were
treated by antibiotic. Outcome of all cases was favorable.
Cat-scratch disease stays a difficult diagnostic. Clinicians must keep this diagnosis
possibility in mind when lymph node analysis presents an necrotizing epithelioid
granuloma with giant cells. A systematic clinical and laboratory testing approach
is necessary. Serology is the best initial test and can be performed by immunofluorescence assay. Moreover polymerase chain reaction can be useful. Indication of
antibiotic treatment is reserved to complicated CSD.

P559
Endocrinopathies and related with COPD exacerbation
Tugba Körlü 1 , Meltem Nuzumlali 2 , Sakine Nazik 1 , Nurdan Köktürk 1 .
1
Pulmonary Medicine, Gazi University School of Medicine, Ankara, Besevler,
Turkey; 2 Family Medicine, Ankara Numune Research and Training Hospital,
Ankara, Turkey
Osteoporosis, metabolic syndrome, tyroid dysfunction are common in COPD.
Results related with Vit D Deficiency associated with COPD exacerbation are
controversial.
This study is planned to investigate the levels of Vit D, tyroid hormones and bone
densityin COPD in related with exacerbation numbers, hospitalization duration
related with exacerbation, and the number of antibiotics for exacerbations.
70 subjects with the mean age of 69.11±10.02 years and the mean
FEV1%38.75±16.91 were included in the study. Diabetes Mellitus (DM) has
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P562
Serotyping, multilocus sequence typing and antibiotic resistance of
Streptococcus pneumoniae isolates in China
Yijie Zhang 1 , Yusheng Chen 2 , Yuqian Li 1 , Zhanwei Wang 3 , Machao Li 4 ,
Daxuan Wang 2 , Ying Shang 1 , Rongrong Fu 1 , Zhancheng Gao 1 . 1 Department of
Respiratory and Critical Care Medicine, Peking University People’s Hospital,
Beijing, China; 2 Department of Respiratory Medicine, Fujian Provincial
Hospital, Fuzhou, China; 3 Department of Clinical Laboratory, Peking University
People’s Hospital, Beijing, China; 4 National Institute for Communicable Disease
Control and Prevention and State Key Laboratory for Infectious Disease
Prevention and Control, Chinese Center for Disease Control and Prevention,
Beijing, China

mined in 77,3% pts of the 1st group (diabetes mellitus, pancreatitis and arterial
hypertension). We suppose that possible reasons of severe course of influenza
A/H1N1-09 viral infection in obese people were alveolar hypoventilation, production of proinflammatory cytokines by the fat tissue resulting in poor immune
response.
Conclusions: Thus, obesity was the most considerable risk factor for death during
influenza A/H1N1-09 viral outbreak in Zabaikalsky region due to aggravation of
underlying metabolic disorders by specific effects of A/H1N1-09 virus strain.

P565
Seasonal variation of viral lower respiratory tract infections in
immunocompromised patients undergoing diagnostic bronchoscopy
Kathleen Jahn 1 , Lilian Junker 3 , Jörg Halter 2 , Daiana Stolz 1 , Michael Tamm 1 .
1
Clinic for Pneumology, University Hospital, Basel, Switzerland; 2 Clinic for
Haematology, University Hospital, Basel, Switzerland; 3 Clinic for Pneumology,
Hospital Thun, Thun, Switzerland

Introduction: Streptococcus pneumoniae is a major causative agent of severe
infections, which has become a major public health concern.
Objectives: A prospective study was performed to investigate the serotype distribution, genetic relationship and antimicrobial resistance in Streptococcus pneumoniae
(S. pneumoniae) isolates from patients in China.
Methods: 21 Blood/cerebrospinal fluid (CSF) isolates and 18 sputum isolates
were collected from patients admitted to the Peking University People’s Hospital
and Fujian Provincial Hospital were analyzed for investigating the serotypes, the
multilocus sequence typing (MLST), and their susceptibilities to antibiotics.
Results: The most frequent serotypes of blood/CSF isolates were 14 (38.1%), 19A
(14.3%), 23F (9.5%), 18C (9.5%), and in the sputum isolates the most frequent
serotypes were 19F (33.3%), 23F (16.7%), 19A (11.1%), 3 (11.1%). The coverage rates of the blood/CSF and sputum isolates for the 7-valent pneumococcal
conjugate vaccine (PCV7) were 66.7% and 61.1%, respectively. 4 of 5 isolates
determined as 19A were collected from patients <5 years old. The MLST analysis
showed that all the 5 isolates were ST320. All the 21 blood/CSF isolates, the
resistance rates of erythromycin and penicillin were 90.5% and 61.9%. Of the 18
sputum isolates, the resistance rates of erythromycin and penicillin were 83.3%
and 66.7%. All of the isolates of serotype 19A were resistant to both penicillin
and erythromycin.
Conclusions: The introduction of PCV13, in which the 19A conjugate is included,
will be necessary in China because of the high rates and severe antibiotic resistance
of 19A.

Pulmonary infectious and non-infectious complications are frequent in immunocompromised patients. Multiplex PCR allows to make a better differentiation
of viral infections in immunocompromised patients suffering from respiratory
symptoms. We analysed the types of viral infection in a large cohort of patients
undergoing diagnostic bronchoscopy for symptoms of LRT infection. Multiplex
PCR for respiratory viral infection consisted of 13 viruses. 670 patients underwent a bronchoscopy with BAL from October 2009 to January 2012. 351 of the
patients suffered from haematologic disorders, 157 underwent solid organ transplantation (including 137 lung transplantation, 10 kidney transplantation, 5 heart
transplantation and 5 liver transplantation) and 174 were immunocompromised
for other reasons (HIV, rheumatological diseases, interstitial lung disease). Overall
respiratory viral infection could be documented in 212 cases (31.6%). The most
frequent viruses were rhinovirus in 109 samples. A single viral infection was found
in 196 cases (29.3%) whereas at least two viruses were detected in 16 patients
(2.4%). Rhinovirus was found throughout the whole year whereas coronavirus,
parainfluenza, RSV and hMPV were documented from November to April. There
were only nine cases of adenovirus and eigth cases of influenza respectively. H1N1
was only present in the winter of 2009.
Summary and conclusion: Multiplex PCR in BAL allows to diagnose rapidly
viral infection in a high percentage of immunocompromised patients suffering
from respiratory tract infection. Except for rhinovirus most viruses show seasonal
pattern. However the “winter” period lasts for at least 6 months.

P563
Pulmonary manifestation of lassa fever and the impact on mortality
Peter Okokhere, Johnson Ugheoke, Cyril Erameh. Medicine, Irrua Specialist
Teaching Hospital, Irrua, Edo, Nigeria

P566
Risk factors for tuberculosis in patients with early gastric cancer: Is
gastrectomy a significant risk factor for tuberculosis?
Hee Seok Lee 1 , Sung Jin Nam 1 , Young Woo Kim 2 , Il Ju Choi 2 , Bin Hwangbo 1 .
1
Division of Pulmonary and Critical Care Medicine, Department of Internal
Medicine and Center for Lung Cancer, National Cancer Center, Goyang-si,
Gyeonggi-do, Republic of Korea; 2 Center for Gastric Cancer, National Cancer
Center, Goyang-si, Gyeonggi-do, Republic of Korea

Background: Lassa fever is associated with multi-systemic clinical disease in
severe cases, with consequent increase in mortality. The respiratory system has
been shown, both clinically and pathologically, to be involved. However, there is
little information on the impact of this on mortality. This study aims to determine
the impact of pulmonary involvement on mortality.
Materials and methods: The medical records of 65 RT-PCR confirmed cases
of Lassa fever patients with respiratory symptoms (cough and/or breathlessness)
admitted to the medical wards of our hospital between January 2009 and February
2011 were reviewed. There were 34 males and 31 females. Of the 65 patients, 10
had both physical and chest x-ray features of pulmonary involvement. Case fatality
rates (CFR) were compared between the sub-groups of patients with, and those
without pulmonary involvement. Significance level was set at P value < 0.05.
Results: The pulmonary features were pneumonia (5); pneumonia with pleural
effusion (3); ARDS (2). Among the 10 patients with pulmonary involvement, 7
died, giving a CFR of 70%, while with the group without pulmonary involvement
21 died out of 55, with a CFR of 38.2%.(p= 0.086; Odds ratio 0.26; 0.04-1.34
(2-tailed Fisher exact)). Over all CFR was 44.6% (29/65).
Conclusion: Lassa fever with respiratory features is associated with high CFR,
especially when the lungs and pleura are involved.

Since 1940s, many studies suggested the strong relationship between gastrectomy
and the development of TB. But there is no study about the association between
TB development and gastrectomy in patients with early gastric cancer (EGC)
We used our EGC cohort confirmed pathologically by gastrectomy (pT1N0M0) or
endoscopic mucosal resection (EMR) (pT1) between Jun 2001 and Dec 2008 and
followed up with chest X ray over 1year. We searched an active TB case developed
at least 3months after gastrectomy and EMR in EGC cohort retrospectively.
Of total 1935 patients with EGC, 1495 patients were classified as gastrectomy
cohort and 440 patients as EMR cohort. While only one patient (0.2%) was
diagnosed as active TB in EMR cohort, 26 (1.7%) were diagnosed in gastrectomy
cohort during the follow-up period. TB cumulative incidence showed significant
difference between the two cohort (Log-Rank test P=0.030). Cox proportional
multivariate analysis after adjustment with age, sex, and BMI group in EGC
cohort showed hazard ratio of old TB lesion was 4.911 (95% CI 2.213-10.901)
and that of gastrectomy was 8.599 (95% CI 1.155-64.000). In subgroup analysis
using gastrectomy cohort, Cox proportional multivariate analysis after adjustment
with age and sex showed hazard ratio of old TB lesion was 4.570 (95% CI
2.041-10.231) and postoperative weight reduction (per 10% compared with weight
before gasterectomy) was 2.240 (95% CI 1.452-3.486).
Gastrectomy and old TB lesion on chest radiograph were significant risk factor for
TB development in EGC cohort and old TB lesion on chest radiograph and body
weight loss after gastrectomy were too in gastrectomy cohort.

P564
Obesity as the most considerable risk factor for death due to influenza
A/H1N1-09 viral infection
Natalia Lareva, Elena Luzina. Departament of Internal Medicine, Chita State
Medical Academy, Chita, Russian Federation
Objective: The aim of this study was to assess the complications of A/H1N1-09
viral infection in died patients in dependence of body mass.
Methods: We reviewed medical records and postmortem examination reports of
33 pts who died in 2009 in Zabaikalsky region of RF. A/H1N1-09 viral infection
was confirmed by transcription-polymerase chain reaction method.
Results: 14 men and 19 women (average age 39,8±12,5 years) were included.
All patients were divided into 2 groups: 22 patients with BMI 32,2±1,08 (the 1st
group) and 11 patients with BMI< 25 (the 2nd group). There was no difference
between the groups in age and gender structure. Causes of death were pneumonia
and progressive respiratory failure. Pneumonia developed more rapidly in the
1st group (5,3±1,75 vs 4,09±1,13 days, p=0,049). The rate of acute respiratory
distress syndrome was similar in both groups. Thrombosis of various locations was
seen more often in obese patients (31,7% vs 0%, p=0,037). A tendency was found
to a higher rate of rhabdomyolisis, acute canalicular necrosis and intravascular
blood coagulation syndrome in obese patients. Additional risk factors were deter-

P567
Identification of bacterial pulmonary infection by a PCR based rapid
molecular diagnostic assay in bronchoalveolar lavage
Kathleen Jahn 1 , Michael Tamm 1 , Minna Maki 2 , Marko Kuisma 2 , Daina Stolz 1 .
1
Clinic of Pneumology, University Hospital, Basel, Switzerland; 2 Mobidiag Ltd,
Tukholmankatu 8/Biomedicum 2U, Helsinki, Finland
Rapid PCR based diagnostic tools have been developed to diagnose early bacterial
sepsis. If there is a suspicion of pneumonia patients are usually empirically treated.
Bronchoscopy with BAL is advocated in patients with nonresolving pneumonia.
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Bacterial PCR might allow to find bacterial pathogens in patients with nonresolving
pneumonia under current treatment. In a pilot-study we analysed the diagnostic
yield of a new PCR- and microarray-based rapid molecular diagnostic assay
(Prove-it) with 35 samples auf BAL-fluid including patients with non-resolving
pneumonia.
Most of the patients are already pretreated before a sampling with BAL could
be done. We included 22 patients (group A) undergoing bronchoscopy with BAL
with a strong clinical suggestion of bacterial infection (purulent bronchial secretions) and 13 patients (group B) with no evidence of bacterial infection and no
inflammatory signs in the peripheral blood (low CRP). 73% of group A were under
antibiotic treatment as compared to 15% in group B. Conventional microbiological
cultures showed no growth in group B. In group A there were bacteria grown from
10 samples (45%). The Prove it assay identified additional bacteria in 7 BALs of
group A with negative culture results (mainly haemophilus influenzae). 3 cases
were cultural positive (pseudomonas aeruginosa, klebsiella oxytoca, enterobacter)
without detection in Prove it assay. On the other hand bacteria were identified by
Prove it in 6 cases of group B.
Conclusion: Bacterial Multiplex PCR (Prove it) might be an interesting tool to
diagnose bacterial infection in the BAL of patients with nonresolving pneumonia
under current treatment with antibiotics.

hospitalization 9.65 days (range 0- 35).Mean values of D-dimer and CRP resulted
in correlation with complications events. Even though mean values of D-dimer and
CRP are higher, no significant correlations resulted between them and CURB-65
and PSI score. Significantly mean values of D-dimer and CRP are higher on groups
of patients with complicated CAP (p < 0.004).
Conclusion: D-dimer and CRP level cannot replace CURB-65 or PSI scoring for
assessment in CAP patients, but are useful to predict clinical outcome, especially
complications in pacients with CAP.

P570
Tuberculosis in Esbjerg. High risk group of persons from Greenland
Paul Gade Sørensen. Department of Respiratory Diseases, SVS, Esbjerg,
Denmark
Introduction: Tuberculosis among immigrants in Denmark decreased with 50% as
the immigration decreased. However, tuberculosis among persons from Greenland
is increasing and in the period 2006 to 2010 an increased number of persons from
Greenland immigated to Denmark.
Material and method: In the period of two years from january 2009 to december 2010, 24 patients were treated for active tuberculosis, 32 treated for latent
tuberculosis as new positive and four before treatment with TNF-alpha-inhibitor:
Mb.Chron (2),SA (1), Psoriasis (1). Sexratio M/F 2.0, mean age 43 years, range
7-80 years in the group with active tuberculosis.Sexratio 0.4, mean age 16 year,
range 10-43 years in the group with latent tuberculosis. Nationality noted.
Results: In the group treated for active tuberculosis patients were born in Greenland (5), Somalia (2), India (1), Vietnam (1), Burma (1) and Denmark (13).In
the group with latent disease as new positive patients were born in Greenland
(5), Somalia (2), Venesuela (1) and Denmark (24).Only 1 of 4 treated with TNFinhibitor and latent disease was born in Denmark. Discussion.Uptake area for the
hospital in Esbjerg include 210.000 persons.In the town 400 persons are born in
Greenland. About 75 persons of them have social problemes with abuse of alcohol
and drug.The number of persons from Greenland is increasing in Denmark and
even in Esbjerg.The frequence with active disease and latent disease of tuberculosis
in 2009-2010 was 20.8% and 15.6%.
Conclusion: Tuberculosis in Denmark an increasing probleme with persons born
in Greenland. In Esbjerg 60 patients through a 2 year period 2009-2010 were
treated for active disease and latent disease. 16.6% of the patients from Greenland.

P568
Early diagnosis and causal treatment of pneumonia associated with pandemic
influenza A (H1N1) virus
Sergei Lukyanov 1 , Vladimir Gorbunov 1 , Sergei Alexeev 2 , Michail Lazutkin 2 ,
Anatoly Govorin 1 , Elena Romanova 1 . 1 Department of Internal Diseases, Chita
State Medical Academy, Chita, Russian Federation; 2 Clinic of Internal Diseases,
Railroad Clinical Hospital, Chita, Russian Federation
Introduction: In the conditions of epidemic of highly pathogenic virus a special
role is taken away to early aetiological diagnosis of the disease. Meanwhile,
expectation or absence of the result of RT-PCR can’t be the reason for a delay of
appointment of the antiviral therapy.
Aim: The aim of the study was to investigate early diagnostic features of pneumonia
associated with influenza A (H1N1) and the role of antiviral therapy.
Methods: Retrospective analysis of the medical records of 135 patients with
pneumonia associated with influenza A (H1N1) during October-December 2009
in Chita, RF. In all patients high resolution CT was developed. Antiviral therapy
consisted of oseltamivir 150-300 mg or zanamivir 20 mg per day.
Results: The greatest diagnostic value in laboratory confirmed cases of pneumonia associated with influenza A (H1N1) possessed following indicators: myalgia,
leukopenia (4,0 or less), and a symptom of “matte glass”.

P571
A case of HIV-associated multicentric Castleman disease with pulmonary
involvement
Anne-Sophie Lemay 1 , Philippe Lachapelle 2 , Bernard Lemieux 3 , Claude Poirier 4 .
1
Internal Medicine, CHUM, Montreal, QC, Canada; 2 Internal Medicine, CHUM,
Montreal, QC, Canada; 3 Hematology-Oncology, CHUM, Montreal, QC, Canada;
4
Pneumology, CHUM, Montreal, QC, Canada

Diagnostic value of indicators of pneumonia associated with influenza A (H1N1)

Sensitivity (%)
Specificity (%)

Myalgia

Leukopenia

“Matte glass”

56,8
78,7

59,0
82,9

62,5
93,6

Multicentric Castleman disease (MCD) is a rare lymphoproliferative disorder that
is increasingly diagnosed in patients with HIV infection. The course of the disease
is unpredictable, ranging from a rapidly progressive form that can be fatal within
weeks to a long course of a remitting and relapsing disease. Its principal manifestations are diverse but almost always include fever, malaise, lymphadenopathy and
hepatosplenomegaly. Pulmonary manifestations are rare.
We report a case of HIV-associated MCD that relapsed after being on remission
for 10 years. The patient presented with recurrent “attacks” of classical symptoms
(fever, night sweats, polyadenopathy), accompanied by rhinorrhea, shortness of
breath and cough. A diffuse interstitial pneumonitis was found on CT-scan of the
chest, described as a ground-glass infiltrate with peri-lymphatic micronodules and
interlobular thickening that affected mostly the inferior third of both lungs. A
slight bilateral pleural effusion was also noted. Lung function tests were normal.
Final diagnosis of MCD was made on lymph node biopsy. We first treated this
patient with Rituximab alone which led to a rapid relief of his symptoms and
radiologic improvement. However, as he relapsed twice following this treatment,
each time with systemic symptoms accompanied by a radiologic progression of the
diffuse interstitial pneumopathy, we opted for a combined regimen of Rituximab
and chemotherapy (CHOP). He is still on remission (6 months) and a follow-up
CT-scan shows an almost complete regression of the pulmonary interstitial anomalies. The long term management of MCD presenting with pulmonary involvement
has yet to be defined, as long term prognosis.

Antiviral therapy in the first 48 hours received 25 pts (18,5%). Duration of hospitalization in those patients was shorter - 8 [6; 11] in comparison of patients not
receiving early antiviral therapy - 12 [9; 14,5] (p<0.01). An early initiation of
oseltamivir reduced the risk of lethal outcome in 3 times, zanamivir - in 3,2 times
(p<0.03).
Conclusion: The greatest sensitivity and specificity in early diagnostic of influenza
A (H1N1)-associated pneumonia was shown by the symptom of “matte glass”.
Antiviral medications, prescribed in due time can reduce risk of lethal outcome.

P569
Biomarkers in community-acquired pneumonia (CAP)
Regina Hasa, Anyla Bulo, Perlat Kapisyzi, Hasan Hafizi, Silva Bala,
Roland Hasa, Dhimiter Argjiri, Milda Nanushi, Jolanda Nikolla, Olvis Petre,
Aldi Shehu, Ela Petrela, Jul Bushati. Pulmonary Disease, University Hospital
“Shefqet Ndroqi”, Tirana, Albania Laboratory of Clinical Chemistry and
Hematology, UHC “Mother Theresa", Tirana, Albania Radiologic Department,
Hygea Hospital, Tirana, Albania
Introduction: Many investigators have tried to identify a simple blood test or
predicting rules that can help physicians to make more rational decisions to identify
patients who are at risk for adverse outcomes or death.
Aim: The aim of this study was to investigate the prognostic value of plasma
D-dimer, CRP and some other biomarkers levels in patients with CAP.
Materials and methods: In this study were enrolled 72 patients admitted on Sept
- Dec 2011 with clinical and radiological evidence of CAP. Within 24 hours after
admission and on the 4-th day blood samples were taken for analysis. CURB-65
and PSI severity scores were calculated at admission. Statistical analysis is made
with SPSS 19.0.
Results: Mean age 62.7±16.6 years (range 25-92).Mean D-dimer on the first day
resulted 2621ng/ml (range 296-9000),on the 4-th day 2585 ng/ml (range120-9000).
Mean CRP on the first day resulted 198 mg/l (range 0.76 - 743),on the 4-th day
72 mg/l (range 0.10 - 316). On admission mean value of fibrinogen was 811mg/dl
(range 279-1780); APTT– 37.39 sec (range 17- 100); leukocyte –15363 (range
1900- 47200); ESR-28 mm/hr (range 2-68);fever – 37.8°C (range 36.4- 41). Mean

P572
The resistance rates of Acinetobacter baumannii at endotracheal aspirate
cultures
Sibel Doruk 1 , Deniz Celik 1 , Gulgun Yenisehirli 2 , Handan InonuKoseoglu 1 ,
Nermin Bulut 2 , Ozgur Gunal 3 , Serhat Celikel 1 . 1 Chest Disease, Gaziosmanpasa
University, Tokat, Turkey; 2 Microbiology, Gaziosmanpasa University, Tokat,
Turkey; 3 Infection Diseases, Gaziosmanpasa University, Tokat, Turkey
Aim: We aimed to determine the rate of Acinetobacter baumannii resistance in
intensive care unit (ICU).
Method: We analyzed 34 cases’ (30 entubated and 4 nonentubated) files who had
positive cultures for Acinetobacter baumannii at endotracheal aspirate.
Results: The mean age of patients was 65.5, 73.5% (n:25) was male. The most
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common comorbidities were COPD and CVD. In 27 paient, blood culture was
taken concurrent with endotracheal aspirate culture and 22.2% (n:6) was positive
with same agent. 52.9% (n:18) of patients were dead. The rate of Acinetobacter
baumannii resistance and MICs presented in Table 1 and 2.

P574
Procalcitonin and D-dimer to predict prognosis and clinical outcomes in
severe community-acquired pneumonia (SCAP) patients
Oksana Omelyanenko 1 , Alexander Makarevich 1 , Paulina Jagus 2 ,
Joanna Chorostowska-Wynimko 2 , Tatyana Rybina 3 , Elena Amelchenko 3 . 1 1st
Department of Internal Diseases, Belarusian State Medical University, Minsk,
Belarus; 2 Laboratory of Molecular Diagnostics and Immunology, National
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland; 3 Clinical
Laboratory of Occupational Diseases, Republican Scientific and Practical Center
of Hygiene, Minsk, Belarus

Table 1. The rates of Acinetobacter baumannii resistance to broad spectrum antibiotics
Antibiotics

%

Amikacin (n=34)
Gentamycin (n=34)
Piperacillin-tazobactam (n=24)
Cefoperazone-sulbactam (n=21)
Cefotaxime (n=25)
Ceftazidime (n=34)
Cefepime (n=34)
Meropenem (n=32)
Imipenem (n=32)
Ciprofloxacin (n=34)
Levofloxacin (n=33)
Tigecycline (n=8)
Colistin (n=9)

76.5
100.0
95.8
71.4
100.0
100.0
100.0
58.8
58.8
100.0
100.0
no resistance
no resistance

Background: Early prognostic assessment is crucial for the optimized care and
treatment of patients with SCAP.
The aim: We analyzed prognostic accuracy of procalcitonin (PCT), plasma Ddimer (D-d) in predicting mortality and disease severity assessment in CAP
patients, relationship between their levels and in-hospital outcomes (in-hospital
mortality (IHM) and length of in-hospital stay (LOS)), need for invasive mechanical
ventilation (IMV) and vasopressor support (VS).
Methods: 20 ICU patients with proven SCAP CURB-65 class 3,4 were enrolled
to the study.Serum PCT and D-d values were measured within the first 24 hours
after admission.
Results: Increasing CAP severity was associated with increased PCT and D-d
values (r=0,74;p=0,05 and p=0,0004, r= 0,62 respectively).PCT in CURB-65 3 and
4 class patients was 0,73 [0,56;5,8] vs 5,94 [4,6; 37,1]ng/ml, respectively (p=0,03).
PCT and D-d values demonstrated statistically significant correlation with IHM
(r=0,74;p=0,005 and r=0,48; p=0,03) and were higher in non-survivors than those
in survivors [median][5,94 vs 0,73 ng/ml, p=0,01] and [1,63 vs 1,19mg/mL,
p=0,02]respectively. Both PCT and D-d levels correlated with need for VS
(r=0,74;p=0,0005 and r=0,54; p=0,02 respectively) and showed higher concentrations in patients requiring VS compared with those with stable haemodynamics
[102 vs 0,73 ng/ml, p=0,01] and [1,9 vs 0,87mg/mL,p =0,002] respectively.
Conclusion: PCT is more reliable biomarker than D-d in predicting prognosis and
clinical outcomes in SCAP pts.

Table 2. The MICs of Acinetobacter baumannii resistance to broad spectrum antibiotics
Antibiotics

MIC

n

%

Amikacin (n=28)≤
Gentamycin (n=28)
Levofloxacin (n=28)
Ciprofloxacin (n=28)
Imipenem (n=28)

≤8
>8
>4
>2
>8
4
≤1
2
>8
4
≤1
2
>32
>16
>16

7
28
28
28
16
1
8
3
16
1
8
3
22
28
28

25
100.0
100.0
100.0
57.1
3.6
28.6
10.7
57.1
3.6
28.6
10.7
100
100.0
100.0

Meropenem (n=28)

Cefotaxime (n=22)
Ceftazidime (n=28)
Cefepime (n=28)

P575
Lower respiratory tract infections in haematologic patients with and without
stemcell transplantation
Kathleen Jahn 1 , Lilian Junker 3 , Jörg Halter 2 , Daiana Stolz 1 , Michael Tamm 1 .
1
Clinic for Pneumology, University Hospital, Basel, Switzerland; 2 Clinic for
Haematology, University Hospital, Basel, Switzerland; 3 Clinic for Pneumology,
Clinic Thun, Switzerland

Conclusion: Higher resistance rates for broad spectrum antibiotics in Acinetobacter baumannii infections explains higher mortality rates in these patients. Higher
resistance rates for carbapenems seems to limit of these antibiotics usage for ICU
patients in time.

Pulmonary complications are frequent in haematologic patients undergoing
chemotherapy or stemcell transplantation. We analysed the diagnostic yield of
bronchoscopy with BAL in haematologic patients suffering from symptoms of
LRT infection. The assessment of BAL fluid included bacterial/fungal culture,
staining and PCR for mycobacteria, immunohistochemistry for pneumocystis,
multiplex viral PCR and cell differentiation. 355 haematologic patients underwent
diagnostic bronchoscopy with BAL from October 2009 to January 2012. In 50
cases the patients received high dose chemotherapy, 225 underwent allogenic and
18 autologous stemcell transplantation. 100 patients suffered from fever, 183 from
cough and 200 showed an infiltrate on chest CT scan. Bacteria were cultured
from 61 BAL fluids: streptococcus pneumoniae (11), staphyloccocus aureus (7),
pseudomonas aeruginosa (3), enterococcus (9), moraxella (2), enterobacteriaceae
(4), mycoplasma pneumoniae (2), mycoplasma hominis (1), stenotrophomonas
maltophilia (2), haemophilus influenzae (4), legionella pneumophila (1). There
were 4 cases of pneumocystis jirovecii. In 4 patients we found atypical mycobacteria. Aspergillus species were cultured in 13 cases. In 41.7% viruses were
documented. Most often we found rhinovirus (54), followed by CMV (32), HSV
(24), parainfluenza (16), RSV (15), human metapneumovirus (13), coronavirus
(12), adenovirus (8), EBV and H1N1 (each 4).
Summary and conclusion: The incidence of viral infection is very high in patients
with pulmonary symptoms and haematological underlying diseases. We recommend to perform BAL with multiplex viral PCR in these patients instead of empiric
antibiotic treatment.

P573
Thoracic actinomycosis changing with time
Dietmar W. Geiger 1 , Ingo Stehle 1 , Steffen Decker 2 , Thomas Graeter 2 , Jürgen
R. Fischer 1 . 1 Med. Klinik II Onkologie mit Palliativmedizin, Klinik Löwenstein,
Zentrum für Pneumologie, Thorax- und Gefäßchirurgie, Löwenstein,
Baden-Württemberg, Germany; 2 Thorax- und Gefäßchirurgie, Klinik Löwenstein,
Zentrum für Pneumologie, Thorax- und Gefäßchirurgie, Löwenstein,
Baden-Württemberg, Germany
Background: Actinomycosis, a very rare disease, with nonspecific symptoms was
first described by J. Israel in 1878. It has been a diagnostic and therapeutic problem
ever. The clinical picture has changed with social and medical development. We
describe our experience.
Methods: Between 2001 and 2010 all cases of actinomycosis treated at our hospital
were recorded and analyzed in comparison with the description in the literature.
Results: A total of 11 patients were diagnosed and treated, 8 male and 3 female,
age 37 to 81, average age of 61 years. Dental status was fine in 91% (10). Alcohol
and tobacco abuse were found in only 27% (3), previous thoracic surgery in 18%
(2). Symptoms of cough were mentioned in 91% (10), with hemoptysis in 36%
(4), and chest pain in 18% (2). Fever was found in 27% (3), elevated CRP and
leucocytosis in 64% (7) of the cases. In 36% (4) we suspected pneumonia or
abscess, in 64% (7) malignancy. The time to diagnosis ranged from 3 weeks to 1
year. Antibiotic treatment and if necessary surgery (n=6) cured patients in 91%
(10). In those patients with early diagnosis within 3 weeks surgical intervention
was necessary in 33% of the patients, whereas later diagnosis was associated
with surgery in 66%. One patient developed rapid progressive NSCLC under the
treatment of actinomycosis.
Conclusions: Thoracic actinomycosis no longer manifests itself as in the last
century in our pneumological patient population. Clinical signs and radiological imaging are often similar to malignant disease. Simultaneous occurrence of
malignancy and actinomycosis is possible and can be cause and consequence of
immunological deficiency. Early diagnosis and consistently antibiotic treatment
may prevent the need for surgery.

P576
Clinical epidemiology of pneumonia in hemodialysis patients
Jae Ho Chung 1 , Chang Hoon Han 2 . 1 Internal Medicine, Kwandong University
College of Medicine, Myongji Hospital, Koyang, Korea; 2 Internal Medicine,
National Health Insurance Corporation Ilsan Hospital, Koyang, Korea
Introduction: Traditionally, pneumonia developing in patients who receive health
care services in the outpatient environment, such as nursing homes, long-term
care facilities, and dialysis centers, has been classified and treated as communityacquired pneumonia (CAP). A greater recognition of HCAP as a new class
of pneumonia with a distinct epidemiologic, microbiologic, and clinical profile
should lead physicians to initiate appropriate empiric antibiotic therapy more often,
thereby improving the likelihood for optimal clinical outcomes and patient care.
Method: Among the HCAP, we inspect the retrospective to identify hospitalizations with pneumonia in 218 hemodialysis patients between Jan 2010 and Dec
2011 at Myongji and National Health Insurance Corporation Ilsan Hospital.
Results: Mean patient age was 60.3 years and duration of end-stage renal disease
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(ESRD) 3.8 years; 41.1% of patients had diabetes mellitus. From the associated
microbiological spectrum, no organism was specified in 71.7% of cases; 16.1% (35
patients) of cases were attributed to gram-positive bacteria, 13.3% (29 patietnts) to
gram-negative bacteria and 9.2% (15 patients) cases were drug resistant organism
(methicillin resistant S.aureus: 13 patients, ESBL K.pneumonia: 2 patietns). We
treated 218 patients with pneumonia treatment guidelines. Among the 218 ESRD
pneumonia patients, 8.7% (19 patients) received mechanical ventilation and 3.2%
(7 patients) were died.
Conclusion: Although ESRD patients suffered from pneumonia caused by multidrug resistant pathogens compared with previous CAP studies, including S. aureus,
their pneumonia mortality was not serious compared with previous CAP studieds.

Patients and methods: This retrospective study was carried on from January
1990 to June 2008 at Ibn Nafis Pulmonary Department of Abderrahmen Mami
Hospital in Ariana. It dealt with 18 in-patients with a neurologic or psychiatric
complication due to antituberculosis drugs. Peripheral neuropathy was noted in 6
patients (33%). One of them had a history of chronic alcoolism, another one had
a history of diabetes mellitus and 2 other patients were more than 72 years old.
We had definitively stopped isoniazide in 2 cases and decreased the dosage in 4
other patients. However, all patients received B6 vitamin. Convulsions occurred
in 2 women without any history of epileptic status. Anticonvulsivant treatment
was prescribeb and isoniazid definitively stopped. Hallucinosis was noted in 4
patients, with one having a history of chronic alcoolism. Isoniazid was stopped in
all cases. Aggressivety,insomia and memory problems were noted in 6 patients.
Isoniazid was interrupted in only one women who had history of depression. In 5
other patients, anxiolytics were prescribed. Isoniazid was incrimined in all cases
and evolution was favorable for the 18 patients. A close monitoring of patients on
antituberculosis treatment is required to detect the onset of any neuropsychiatric
complications incriminating usually isoniazid. Definitive interruption or decrease
of the dose of isoniazid depending of the acetylation test were necessary.

P577
Pulmonary brucellosis detected during treatment of active tuberculosis in a
patient with operated lung cancer (Case report)
Muhammed Emin Akkoyunlu 1 , Yasemin Akkoyunlu 2 , Ismail Necati Hakyemez 3 ,
Fatma Erboy 4 . 1 Chest Disease, Bezmi Alem Vakif University Medical Faculty,
Istanbul, Turkey; 2 Infectious Diseases, Bezmi Alem Vakif University Medical
Faculty, Istanbul, Turkey; 3 Infectious Diseases, Abant Izzet Baysal Universit,
Bolu, Turkey; 4 Chest Disease, Bitlis Public Hospital, Bitlis, Turkey
Brusellosis is a disease with rare manifestation of pulmonary involvement. Difficulties in diagnosis is seen because pulmonary involvement is uncommon and
symptoms are nonspesific. In our case a patient with pulmonary malignancy first
had a diagnosis of active pulmonary tuberculosis, then pulmonary brucellosis was
detected by tests performed because of clinical deterioration during treatment.
The patient with diagnosis with pathologic stage II epidermoid carcinoma was
admitted with complaints of cough, sputum, fever and night sweats. Acido-fast
bacili (AFB) was detected on sputum examination. Anti-tuberculosis treatment
is started. The symptoms regressed and patient was transferred to tuberculosis
dispensary. In fourth month of therapy patient came with coughing, fatigue, night
sweat, weight loss and fever. Fibronodular infiltration in right lower zone was
detected in chest x-ray. Sputum AFB was negative. Bronchoscopy was performed.
AFB was negative in bronchial lavage, biopsy was nondiagnostic. Blood culture
was repeated and in second week proliferation (gram negative coccobacil) was
detected. Bronchoscopy was repeated with suspect of brucellosis and brucella
agglutination in bronchial lavage was found 1/320. It has been diagnosed as
pulmonary brucellosis. Streptomycine+doxycycline treatment was started. Clinical
recovery was seen after treatment. Radiological recovery was seen in second week
of treatment. Diagnosis of pulmonary carcinoma and tuberculosis had concealed
diagnosis of pulmonary brucellosis. In conclusion especially in endemic regions,
patients referring with nonspesific symptoms that cannot be explained, brucellosis
should be taken account.
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Pleural effusion in hemodialysis patients with chronic kidney disease
Guitti Pourdowlat 1 , Farin Rashid Farokhi 2 . 1 Chronic Respiratory Disease
Research Center, NRITLD, Masih Daneshvari Hospital, Shahid Beheshti
Univesity of Medical Sciences, Tehran, Islamic Republic of Iran; 2 Department of
Nephrology, NRITLD, Masih Daneshvari Hospital, Shahid Beheshti Univesity of
Medical Sciences, Tehran, Islamic Republic of Iran
Background: Uremic patients are susceptible to many causes of pleural effusions.
Moreover, uremia directly creates a kind of exudative pleural effusion. Uremic
pleuritis has been introduced as a clinicipathologic entity for the past four decades.
However, knowledge of pathogenesis, clinical course and management of this
complication is still limited.
Materials and methods: In this study, 76 chronic hemodialysis patients with pleural effusion admitted in hospital between June 2005 and May 2011, and evaluated
for the etiology of pleural effusion and associated clinicopathological findings.
Statistical tests of Chi square, ANOVA and Kruskal Wallis were used to compare
patient’s data with the most common etiologies of pleural effusion.
Results: Parapneumonic effusion (23.7%), uremic pleuritis (23.7%) CHF (19.7%)
volume overload (6.6%) tuberculosis (6.6%) and malignancy (5.4%) were the most
common causes of pleural effusion. There was not any significant difference in the
frequency of presenting symptoms such as; Dyspnea, cough, weight loss, anorexia,
chest pain and fever, in patients with CHF and uremic pleuritis. Moreover, pleural Adenosine Deaminase levels were not different in patients with tuberculosis,
uremic pleuritis, parapneumonic effusion and CHF.
Conclusion: Infectious disease including parapneumonic effusion and tuberculosis
can be the most common causes of pleural effusion in hemodialysis patients. This
study showed that some inflammatory pleural reactions such as increase in pleural
leukocyte count and ADA may be attenuated in hemodialysis patients.

P578
Copeptin application in severe community-acquired pneumonia (SCAP)
severity assessment and outcomes
Oksana Omelyanenko 1 , Alexander Makarevich 1 , Paulina Jagus 2 ,
Joanna Chorostowska-Wynimko 2 , Tatyana Rybina 3 , Elena Amelchenko 3 . 1 1st
Department of Internal Diseases, Belarusian State Medical University, Minsk,
Belarus; 2 Laboratory of Molecular Diagnostics and Immunology, National
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland; 3 Clinical
Laboratory of Occupational Diseases, Republican Scientific and Practical Center
of Hygiene, Minsk, Belarus
Background: Appropriate early prognostic assessement is crucial for SCAP patients management.
Aim: We aimed to investigate copeptin levels in SCAP patients and their relationship with in-hospital outcomes (in-hospital mortality (IHM), length of in-hospital
stay (LOS), duration of ICU stay), disease specific complications, need for invasive
mechanical ventilation (IMV) and vasopressor support (VS).
Methods: 20 ICU patients with proven SCAP CURB-65 class 3, 4 were enrolled
to the study. Serum CP values were measured within the first 24 hours after the
hospitalization.
Results: Increasing CAP severity was associated with increased CP values
(r=0,53;p=0,02). CP levels on admission appeared to be higher in CURB-65
4th class patients vs the 3rd class patients - 74,8 [55,06; 90] vs 47,6 [24,5;59,8]
pg/ml, respectively (p=0,03). CP values on ICU admission correlated with need
for VS (r=0,54; p=0,02 respectively) and showed higher concentrations in patients
requiring VS compared with those with stable haemodynamics [74,8 vs 47,6 pg/ml,
p=0,03] respectively. CP correlated with duration of ICU stay (r=0,43; p<0,005).
Conclusion: CP could add prognostic information in SCAP patients.

P581
The prevalence of pulmonary hypertension and the related factors in
hemodialysis patients
Ali Sharifpour, Omid Sedighi, Samad Golshani, Fatemeh Mahjoob. Pulmonary,
Faculty of Medicine, Mazandaran Üniversity of Medical Sciences, Sari, Islamic
Republic of Iran Nephrology, Faculty of Medicine, Mazandaran Üniversity of
Medical Sciences, Sari, Islamic Republic of Iran Cardiology, Faculty of Medicine,
Mazandaran Üniversity of Medical Sciences, Sari, Islamic Republic of Iran
Internal Medicine, Faculty of Medicine, Mazandaran Üniversity of Medical
Sciences, Sari, Islamic Republic of Iran
Background and purpose: Pulmonary hypertension (PH) has been reported in
hemodialysis patients, but there are scant studies about its prevalence and mechanisms. The aim of this study was to determine the prevalence of pulmonary
hypertension in hemodialysis patients and to study some of its possible etiologic
factors.
Materials and methods: In this cross-sectional study, the prevalence of pulmonary hypertension was determined by Doppler echocardiogram in 100 patients
on hemodialysis via arteriovenous fistula at least for 6 months. All the patients underwent a thorough clinical evaluation. The laboratory findings including mean of
three-month hemoglobin and serum level of calcium, phosphorus, albumin, alkaline
phosphatase, parathormone (PTH), triglyceride and cholesterol were all recorded.
Pulmonary hypertension was defined as systolic pulmonary artery pressure higher
than 35 mmHg.
Results: Pulmonary hypertension was detected in 44 patients (44%) with a mean

P579
Neuropsychiatric side effects of tuberculosis
L. Fekih, W. Ben hamad, D. Greb, H. Abdeghaffar, H. Hassene, Mahamed
Lamine Megdiche. IBN NAFIS, Abderrahmen Mami Hospital, Ariana, Tunisia
Accurency of neurological or psychiatric complications secondary to the administration of antituberculosis may be at the origin of diagnosis and therapeutic
problems. This work aims at studying the frequency of these manifestations, their
clinical presentations and their therapeutic approach.
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systolic pulmonary artery pressure of 52.09±7.33 mmHg. No significant differences were found between those with and without pulmonary hypertension with
regard to age, gender, duration of hemodialysis and all the biological parameters.

P584
Predictors of pulmonary artery hypertension in patients with systemic
sclerosis
M.C. Sabir, Shajahan P. Sulaiman, Davis Paul Chelangara, Nikhila K. Govind,
Aneesh C. Ratheendran, Raghunadhan P. Vijayan. Pulmonary Medicine, Medical
College, Kottayam, Kerala, India

Pulmonary hypertention in CRF patient
M±SD
52.09±7.33
30.91 ±3.98
38.12±6.17

Number

Group

44
56
100

SPAP>35
SPAP<35
Total

Introduction: Pulmonary Arterial Hypertension (PAH) is the leading cause of
death in patients with systemic sclerosis1
Newer treatment modalities have improved the outcome; hence the early identification of this complication is important.
Aim: To study the predictors of PAH in patients with Systemic Sclerosis who
attended the out patient service of Pulmonary Medicine, Medical College, Kottayam.
Methods: We studied 28 cases of systemic sclerosis.18 patients had diffuse form,
8 had overlap syndrome and 2 had limited form of the disease.
All patients were evaluated by spirometry, DLCO, HRCT of the lungs, and
echocardiography examination.
They were grouped to different forms by clinical examination and by antibody
detection. Statistical study was done using independent t test and chi-square test.
Results: All 28 patients were females. Among the diffuse form 13 patients (72%)
had interstitial lung disease (ILD) and 6 patients (33%) had PAH
Among patients with overlap syndrome (including PSS) 5 had ILD (63%) and 3
had PAH (38%).
No patient with limited form had ILD, but all the two had PAH (100%).
Among 18 diffuse form 6 patients had PAH and their mean FVC is 52.6% and
DLCO of 29%.
Patients without PAH had a mean FVC of 53.0% and a mean DLCO of 46%.
Conclusions: Higher prevalence of PAH was observed in patients with limited
variety when compared with diffuse form and overlap syndrome.
In diffuse form PAH was associated with ILD and no such association was found
in limited variety.
A decreasing DLCO is an excellent predictor of the development of PAH in diffuse
Systemic sclerosis2 .
References:
[1] Rheum Dis Clin North Am. 2003 May;29(2):335-49
[2] Arthritis & Rheumatism; Vol. 48, No. 2, February 2003, pp 516–522.

Conclusion: This study demonstrates a high prevalence of pulmonary hypertension
among patients receiving chronic hemodialysis via arteriovenous fistula.

P582
Prevalence of pulmonary hypertension in patients undergo hemodialysis
Abbas Fadaii 1 , Fateme HamidImmani 1 , Bahar Taherkhanchi 1 ,
Bahador Bagheri 2 . 1 Shahid Beheshti Medical University, internal Medicine,
Tehran, Islamic Republic of Iran; 2 Pharmacology, Tabriz Medical University,
Tabriz, Islamic Republic of Iran
Introduction: Pulmonary hypertension (PH) is one of most important untoward
effects of hemodialysis in end stage renal disease (ESRD) patients. Prevelance of
hemodialysis-induced pulmonary hypertension is still a subject of debate. The goal
of the present work was to determine prevalence of PH in patients who undergo
hemodialysis.
Methods: This study was done in hemodialysis ward of Tehran Labbafi Nejad
hospital. During 2010, 400 ESRD patients who underwent hemodialysis for at
least six months were studied. The exclusion criteria were as follows: cardiac
disease with effect on pulmonary artery pressure, pulmonary disease (e.g. COPD),
smoking and using calcium channel blockers. Baseline and clinical characteristics
of subjects were recorded. Pulmonary pressure was measured by cardiologist using
echo cardiography. Pulmonary artery pressure (PAP) higher than 35 mmHg was
considered pulmonary hypertension.
Results: Results are presented in mean ± SD. 53% of patients were male and
mean was 59±18 yr. The most common cause of ESRD was diabetes mellitus
(35%). Duration of hemodialysis was 24±17 months. None of the patients had
previous history of kidney transplantation. Mean of Ejection fraction and PAP
were 57±5% (44-73) and 39±9 (25-70) mmHg, respectively. 66% patients had
pulmonary hypertension. All of them had long duration of dialysis and low EF
(56±5%) (P<0.008). They were older than other subjects (63±16). No significant
difference was observed about causes of renal diseases, gender and drugs.
Conclusion: Our findings show that PAP is associated with duration of dialysis,
age and EF. Due to high prevalence of pulmonary hypertension, it is necessary to
screen this disorder and diminish its untoward effects.

P585
Respiratory problems in late onset Pompe disease
Mehtap Ertas, Zuleyha Bingol, Gulfer Okumus, Piraye Serdaroglu, Esen Kiyan.
Pulmonary Department, Istanbul University Istanbul Medical Faculty, Istanbul,
Turkey Neurology Department, Istanbul University Istanbul Medical Faculty,
Istanbul, Turkey
Introduction: Pompe disease (glycogen storage disorder type II) is associated with
functional deficiencies in skeletal, heart and respiratory muscles due to glycogen
deposition. While progression and mortality rates are fast in early onset (first year)
Pompe disease, late onset (adult) Pompe disease is related with slow progression
and proximal myopathy. In this disease respiratory muscle involvement is independent from severity of skeletal muscle weakness. Here, we present the respiratory
evaluation of 10 patients with Pompe disease who are followed up in our clinic.

P583
Pleural effusion in chronic kidney disease: An ongoing dilemma
Somenath Kundu 1 , Subhra Mitra 2 , Souvik Ray 3 , Subhasis Mukherjee 4 ,
Ritabrata Mitra 1 , Joydeep Ganguly 1 . 1 Department of Respiratory Medicine,
IPGME&R and SSKM Hospital, Kolkata, WB, India; 2 Department of Respiratory
Medicine, Calcutta National Medical College and Hospital, Kolkata, WB, India;
3
Department of Respiratory Medicine, BS Medical College & Hospital, Bankura,
West Bengal, India; 4 Department of Respiratory Medicine, College of Medicine
& Sagar Dutta Hospital, Kolkata, WB, India

Table 1. Characteristics ot the patients
Patient
No.
1
2
3
4
5
6
7
8
9
10

Background: Pleural effusion among patients of chronic kidney diseases (CKD) is
an ongoing dilemma to nephrologists and pulmonologists especially in developing
countries where tuberculosis is a common cause of pleural effusion. While uremic
effusion is a diagnosis of exclusion, the sensitivity and specificity of various
modalities of diagnosis of tuberculous effusion vary.
Methods: A prospective cross-sectional observational study of all adult patients
of pleural effusion with either CKD (stages 3 to 5) or renal transplant attending a
tertiary-care institute in eastern India was performed over a year. An analysis of
the etiological profile, clinical characteristics and treatment modalities of pleural
effusion in CKD was carried out.
Results: 430 CKD (stages 3 to 5) patients and 34 post renal transplant patients
were evaluated during the study period. Incidence of pleural effusion was 6.74%
(29/430) in CKD patients and 5.88% (2/34) in post transplant patients. Exudative
effusion was slightly more predominant (51.6%, 16 of 31) but heart failure remained the single most common etiology (41.9%, 13 of 31).Tuberculosis (n=8,
25.8%) and uremic effusion (n=6, 19.4%) were responsible for the majority of
exudative effusions,followed by empyema (n=2).
Conclusion: Symptomatic pleural effusion was present in 6.74% patients of CKD
(stages 3 to5) and in 5.88% of post transplant patients. Heart failure, tuberculosis
and uremic effusion accounted for 41.9%, 25.5% and 19.4% cases respectively.
Differentiating tuberculosis from uremic effusion requires a combined clinicopathological approach and this differentiation is absolutely necessary in view of
its strong therapeutic implications.

Age/
Gender

Sitting
FVC

Supine
FVC

FVC
difference

PIM/PEM

PaO2/PaCO2

AHI/MT CO2

59/M
59/F
61/F
58/F
57/F
19/F
53/F
46/M
53/F
44/F

52%
94%
77%
50%
59%
90%
90%
86%
T
56%

37%
91%
53%
37%
25%
90%
(–)
86%
T
(–)

–28%
–3%
–31%
–26%
–57%
–1%
(–)

38/54
51/65
34/43
53/59
28/30
51/51
(–)
112/126
T
(–)

85/37
72/44
75/45
72/49
84/39
88/39
(–)
80/38
78/44
95/42

44
<5/47
<5/47
<5/51
<5/53
(–)
(–)
13
(–)/62
34

T
(–)

D: Dyspnea, T: Tracheostomy, AHI: Apnea hyponea index, M: Morning time, PIM: Maximal
Inspiratory Pressure, PEM: Maximal Expiratory Pressure.

Conclusion: Respiratory muscle involvement especially diaphragm muscle dysfunction and respiratory disorders in sleep are common in late onset Pompe disease
even the respiratory symptoms are recessive.

P586
Ankylosing spondylitis: Pulmonary manifestations
Fatmanur Karakose 1 , Aylin Rezvani 2 , Muhammet Emin Akkoyunlu 1 ,
Mehmet Bayram 1 , Hatice Kutbay Özçelik 1 , Murat Sezer 1 , Levent Kart 1 .
1
Department of Chest Disease, Bezmialem Vakif University Medical School,
Istanbul, Turkey; 2 Department of Physical Therapy and Rehabilitation,
Bezmialem Vakif University Medical School, Istanbul, Turkey
In present study we aimed to assess the spirometric and pulmonary radiological
findings of the patients with ankylosing spondylitis.
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Methods: 35 outpatientswith ankylosing spondylitis were evaluated in terms
of demographic characteristics, smoking status, tuberculosis history, respiratory
symptoms, HLA B27 status, activity of illness.X ray, HRCT, spirometry,body
plethismography and DLCO tests were evaluated.
Results: The characteristics of all the subjects are shown in Table 1.

hepatopulmonary syndrome result in hypoxemia and affect one-third of all patients
diagnosed with cirrhosis.
The aim of this study was to evaluate and compare the pulmonary function and
functional capacity in patients with liver cirrhosis according to the Child-Pugh
score and to correlate these variables within each group.
Methods: 40 patients with liver cirrhosis were enrolled into the study. Spirometry
(FEV1, FVC, FEV1/FVC), hemoglobin levels, dyspnoea by BORG scale, exercise
capacity by 6-min walking test (6MWT), blood gas analysis were evaluated. Blood
gases were measured in supine and sitting positions.
Results: The patients were classified into three groups, according to cirrhotic
severity, using Childs-Pugh classification (A - 7 patients; B - 24 patients; C - 9
patients). There were significant differences (p<0.01, ANOVA) in FEV1 between
3 groups: there was observed a decrease of pulmonary function with progression
of cirrhosis from 107±13.1% in group Childs-Pugh A to 89±17.4% in group
Childs-Pugh C. Also there was detected a diminution of PaO2 in supine and
sitting positions with progression of cirrhosis. The longest 6MWD was 435±17.8
m by group A, then group B (354.6±43.4 m), and group C (310±63.6 m). There
was a strong negative correlation between 6MWD and Child-Pugh classification
(r=-0.55, p<0.01).
Conclusion: The progress of liver disease contributes to the onset of several
complications which together appear to contribute to the reduction of pulmonary
function and functional capacity of patients.

Table 1. The characteristics of all the subjects
Sex
Age
BMI
Duration of Ilness
Smoking history
TB history
HLA B27

31 man, 4 women
39.8±5.9
27.8±3.8
11.18±6.4
23 smoker, 12 nonsmoker
21 patients had no TB history,11 unknown
5 negative, 16 Positive, 13 unknown

Chest X ray was normal at 24 patients (% 68,6) and abnormal at 8 (%22.9) patients.
The HRCT findings of all the subjects are shown in Table 2.
Table 2. HRCT findings

Normal
Bilateral apical pleuroparanchimal lesions
Upper lobe fibrosis
Groundglass atenuation
Nonspesific interstitiel lesions
Nodular density
Nonspesific interstitiel lesions+nodular density
Fibrotic pleuroparanchimal lesions + nodular density
Total
Missing
Total

Number

Percent

15
7
2
1
2
1
1
3
32
3
35

42.9
20
5.7
2.9
5.7
2.9
2.9
8.6
91.4
8.6
100

P589
Assessment of dyspnoea in patients with liver cirrhosis
Olga Corlateanu, Eugen Tcaciuc, Alexandru Corlateanu, Angela Tcaciuc.
Internal Medicine, State Medical and Pharmaceutical University “Nicolae
Testemitanu”, Chisinau, Republic of Moldova
Background: Pulmonary involvement is a common complication of liver cirrhosis, mainly owing to a decreased hepatic clearance of toxins or increased hepatic
production of circulating inflammatory mediators. The connection between the
severity of lung manifestations and liver impairment is not well characterized.
The aim of this study was to evaluate and detect predictors of dyspnoea in patients
with liver cirrhosis according to the Child-Pugh score.
Methods: 40 patients with liver cirrhosis were enrolled into the study. Spirometry
(FEV1, FVC, FEV1/FVC), hemoglobin levels, dyspnoea by BORG scale, exercise
capacity by 6-min walking test (6MWT), blood gas analysis were evaluated.
Results: The patients were classified into three groups, according to cirrhotic
severity, using Child’s-Pugh classification: A - 7 patients; B - 24 patients; C 9 patients. There were significant differences (p < 0.01, ANOVA) in dyspnoea
assessed by BORG scale between 3 groups: there was demonstrated the increase of
dyspnoea with progression of cirrhosis from 0.7±1.9 points in group Child’s-Pugh
A to 2.4±1.9 points in group Child’s-Pugh C. Dyspnoea correlated better with
6-minute walking distance (r = 0.67, p = 0.001) in cirrhotic patients. Also a
significant positive correlation between dyspnoea and Child’s-Pugh classification
(r = 0.60, p = 0.01) was demonstrated. The forward stepwise regression analysis
shows that the stage of cirrhosis and level of hemoglobin are important predictors
of dyspnoea in patients with liver cirrhosis which explains 60% of the dyspnoea.
Conclusion: The Child’s-Pugh stage of cirrhosis and level of hemoglobin in patients with liver cirrhosis are independent risk factors for worsening of dyspnoea.

Lung Volumes were normal at 20 (%57,1) patients, abnormal at 3 (%8,6) patients.
DLCO were normal at 16 (%45,7) patients, abnormal at 10 (%28,6) patients. PI max
and PE max were normal at 17 (%48,6) patients, abnormal 13 (%37,1) patients.
Conclusion: Disease activity determined by BASDAI Index has no significant
correlation with chest Expansion and value of PI max-PE max (p=0.388). There
is no significant correlations between chest expansion and normal or reduced
intrathoracal pressures (p= 0.509).

P587
Diffuse aspiration bronchiolitis diagnosed on transbronchial lung biopsy in a
case of thymoma with dysphagia
Vikas Mittal 1 , Nevin Kishore 1 , Andleeb Abrari 2 , Amit Kumar 3 . 1 Department of
Respiratory Medicine, Max Super Speciality Hospital, New Delhi, India;
2
Department of Histopathology, Max Super Speciality Hospital, New Delhi, India;
3
Department of Radiology, Max Super Speciality Hospital, New Delhi, India
Background: Diffuse aspiration bronchiolitis (DAB) is a form of aspiration related
lung disease and has unique clinico-radio-pathologic features. It has heretofore
been reported on autopsy or surgical biopsies. We report a case of DAB diagnosed
on trans-bronchial lung biopsy (TBLB).
Case: A 72 year old previously healthy male, smoker (150 pack-years) presented
with hoarseness of voice and vertigo for 4 months, dysphagia and swelling in the
neck for 1 month. Examination revealed a firm, non tender swelling in the right side
of the neck and signs of Horner’s syndrome. PET-scan showed a FDG avid mass
in the right side of the neck, extending into the superior mediastinum, encasing
the trachea, abutting and displacing the esophagus to the left and normal lung
parenchyma. A CT-guided transthoracic percutaneous biopsy of the mass revealed
an immature lymphocyte rich thymoma. Patient developed sudden breathlessness,
after 3 weeks from the start of radiotherapy. A CT-pulmonary angiography was
negative for pulmonary embolism. HRCT showed bilateral disseminated centrilobular nodules with ’tree-in-bud’ appearance suggestive of diffuse bronchiolitis. A
TBLB revealed necrotising alveolitis with foreign body giant cells containing
refractile material, suggestive of aspiration. A final diagnosis of DAB/aspiration
alveolitis secondary to occult chronic aspiration was made. Patient improved on
nasogastric feed and treatment with clidamycin. A repeat CT-thorax after 2 months
showed normal lung parenchyma.
Conclusion: DAB is an underrecognised, yet an important differential diagnosis,
which should be considered in any patient having risk of aspiration and a HRCT
showing diffuse bronchiolitis.

P590
Evaluating airway obstruction in patients admitted to general medicine
wards by bedside spirometry
Pavan Yadav 1 , J.K. Samaria 2 , Moosa Hussain 3 . 1 Dept. of Chest Diseases, Instt of
Medical Sciences, Banaras Hindu University, Varanasi, UP, India; 2 Dept. of
Chest Diseases, Instt of Medical Sciences, Banaras Hindu University, Varanasi,
UP, India; 3 Dept. of Chest Diseases, Instt of Medical Sciences, Banaras Hindu
University, Varanasi, UP, India
Study objectives: Airway obstruction is found to coexist with other medical conditions. This study attempts to assess airway obstruction in patients admitted in
general medicine wards.
Methods: A cross-sectional study of 52 patients admitted to medicine ward of a
tertiary hospital was carried out. Bed-side spirometry was performed in each of
these patients after taking consent and recording a detailed history.
Results: A remarkable 52% of the patients were found to have airway obstruction (FEV1/FVC<70%) on performing spirometry, including 11.5% with very
severe (FEV1< 30% predicted), 17.3% with severe (FEV1 30%-49%), 11.5%
with moderate (FEV1 50%-69%) and 9.6% with mild (FEV1>70%) obstruction
respectively. A diagnosis of obstructive airway disease was present only in 26%
of these patients at the time of admission. A considerably higher prevalence of
airway obstruction than average was observed in patients admitted for respiratory
(70%), cardiac (62.5%) and neurological (58.8%) disorders, while a lower prevalence was seen in those with nephrological (40%), haematological (0%) or other
(22.2%) conditions. No patient was additionally diagnosed with airway obstruction
during the hospital stay and only 26% of patients with airway obstruction received
bronchodilator therapy.
Conclusions: Airway obstruction co-existing with other medical condition stays
grossly under-diagnosed. A routine bed-side spirometry performed on hospitalized
patients could be a useful tool for detecting and treating airway obstruction.

P588
Evaluation of pulmonary function and functional capacity in patients with
liver cirrhosis
Olga Corlateanu, Eugen Tcaciuc, Alexandru Corlateanu. Internal Medicine, State
Medical and Pharmaceutical University “Nicolae Testemitanu”, Chisinau,
Republic of Moldova
Background: Various changes can be detected by pulmonary function tests in
patients diagnosed with chronic hepatic diseases. These changes characterize the
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Is it GER? Different diagnostic approaches for detection of gastroesophageal
reflux in patients with chronic cough
Elzbieta Magdalena Grabczak 1 , Anna Domeracka-Kolodziej 2 ,
Marta Dabrowska 1 , Rafal Krenke 1 , Ryszarda Chazan 1 . 1 Department of Internal
Medicine, Pneumonology and Allergology, Medical University of Warsaw,
Poland; 2 Department of Otolaryngology, Medical University of Warsaw, Poland

patients (3.6%) were deceased because of respiratory complications (3 cases with
pneumonia, 2 cases with ARDS, and a case with alveolar hemorrhage). Pulmonary
complications developed significantly higher in current or recent smokers than
never smokers. Pulmonary complications in hematologic diseases may be decreased by recent introduction of prophylaxis for infections, but are still important
in the management of hematologic diseases. Smoking status may be related to
the development of pulmonary complications during treatment of hematologic
diseases.

Background: Gastroesophageal reflux (GER) is a common cause of chronic
cough. Different methods can be used to detect it. The limited accessibility of
some devices or difficulties in assessment of relationship between GER and cough
may influence their practical usefulness.
Objectives: To assess the utility of different methods in the diagnosis of GER in
patients with chronic cough.
Methods: We included 60 consequent, nonsmoking, adult patients, with history
of cough longer than 8 weeks, with normal chest radiograph. We used the Carlsson questionnaire (CQ), assessment of abnormalities in larynx mucosa (Belafsky
reflux finding score, RFS), upper gastrointestinal tract radiography, 24-hour-pH
monitoring and multichannel impedance (MI) of esophagus.
Results: Sixty patients were included (M/F =1:1.86), mean age 48.8 yrs, mean
cough duration 260 weeks (range 16-1440). Sixteen subjects were excluded from
further studies due to consent withdrawal or technical problems with pH probe
insertion. Positive results of CQ and RFS were observed in 13 and 50/54 cases
respectively. Mean calculated RFS was 11.7 points. Esophageal hernia or reflux
during radiography was shown in 6 and 7/54 pts, respectively. Increased esophagus
exposure to acid reflux was diagnosed in 43/58 pts using pH monitoring alone,
and in 37/44 on the basis of MI. Time-relationship between GER and cough was
found in 23 and 21 cases, respectively. MI probe was slightly worse tolerated.
Conclusions: Diagnosis of GER was most frequent on the basis of RFS and MI.
Combination of few methods allows to recognize GER more precisely. The time
relationship between GER and cough, can be assessed not by all devices used.

P594
Tracheobronchopathia osteochondroplastica – Analysis of 10 years period
Milda Nanushi, Jolanda Nikolla, Hasan Hafizi. Internal Medicine, University
Hospital of Respiratory Diseases “Sh. Ndroqi”, Tirana, Albania
Background: Tracheobronchopathia osteochondroplastica (TO) is a pulmonary
orphan disease and consists at the presence of multiple osseous or cartilaginous
nodules localised in the submucosa of the tracheobronchial wall. These nodules
protrude into the lumen of the trachea and the large bronchi, leading to the airway
obstruction.The disease does not involve other organs.
Method: We studied in retrospective all cases of TO diagnosed with fiberoptic
bronchoscopy for the period 2001 - 2011. In our hospital we realise aproximately
1200 bronchocopies per year.
Results: We found 17 cases, 52% were female and 48% male. The average age
was 40.6 years, 42% were smokers (∼40 UPA) without family history for TO.
The duration of symptoms till the diagnostic was 2.3 years. The most frequent
symptoms were: cough 100%, sputum 64%, dyspnea 41%, haemoptisis 5%, and
erythema nodosa 5%. The laboratory findings demonstrate an increase of sediment in 58% of cases, 11% leucocytosis and all the others were normal. Proteus
mirabilis was the most frequent microbiological strain (17%). Functional respiratory tests resulted: 35% obstruction, 11% restriction, 5% mixed and 17% normal.
The bronchial biopsy demonstrated epithelial displasia and fibrosis stroma with
inflammatory elements. One case was accompanied with bronchial cancer. The
treatment was with antibiotics and symptomatic.
We didn’t have the possibility to realize FBS reevaluation for judging the disease’s
evolution.
Conclusions: TO present frequently with chronic or acute non specific respiratory
symptoms, but with pathognomonic characteristic features in FBS. Thoracic CT
scanner is a non invasive diagnostic method. The treatment is symptomatic.

P592
Platypnea-orthodeoxia syndrome precipitated by kypho-scoliosis: An
unusual case of refractory hypoxia
Arun Khanna, David Reed, Gillian Lowrey, Chris Whale. Respiratory Medicine,
Derby Hospital NHS Trust, Derby, United Kingdom
Introduction: Platypnea-Orthodeoxia syndrome is caused by intra-cardiac, pulmomary arteriovenous or pulmonary parenchymal shunt. It’s first clinical manifestation
in an elderly lady as a result of ’unmasking’ of a patent foramen ovale (PFO)
attributable to her worsening kypho-scoliosis is a novel and poorly understood
presentation.
Case Summary: An 85 year old lady presented with breathlessness and hypoxia
(PaO2 5.6kPa, PaCO2 5.2kPa, pH7.4).Clinical examination was normal apart from
marked kypho-scoliosis. Her ECG, chest X-ray, High resolution chest CT, CT pulmonary Angiogram, Ventilation/Perfusion scans and Trans-thoracic ECHO were all
within normal limits. In particular, she had normal pulmonary pressures. Her lung
functions demonstrated a restrictive defect with a normal single-breath diffusion
capacity of carbon monoxide. She subsequently exhibited orthodeoxia prompting
a ’bubble’ ECHO study. This revealed a large PFO with a prominent ’right to
left’ shunt, confirmed on Trans-oesophageal ECHO. Percutaneous transcathetar
closure of the PFO returned her oxygen saturation to within normal limits enabling
rehabilitation.
Discussion: Symptomatic Platpynea-Orthodeoxia syndrome without pulmonary
hypertension can be caused by altered intra-thoracic anatomy and physiology. It is
postulated that kyphoscoliosis resulting in right atrial compression and alteration
to caval flow may result in ’right to left’ shunt unmasking a ’silent’ PFO. PFO’s,
occurring in 10-20% of adults, are largely asymptomatic. However, with a growing
geriatric population and increasing incidence of spinal deformities such curable
possibilities must be included in differentials of otherwise unexplained hypoxia.

P595
Comorbidities in 1779 sarcoidosis patients – 4 years experience in National
Tuberculosis and Lung Diseases Research Institute in Warsaw, Poland
Magdalena Martusewicz-Boros 1 , Piotr Boros 2 , Elzbieta Wiatr 1 ,
Kazimierz Roszkowski-Sliz 1 . 1 3rd Lung Diseases Dept., National TB & Lung
Diseases Research Institute, Warsaw, Poland; 2 Lung Function Lab, National TB
& Lung Diseases Research Institute, Warsaw, Poland
Sarcoidosis is a systemic granulomatous disease. However the changes in the
respiratory tract are most common, granulomas can involve any other organs.
Other comorbidities may affect the course of disease and additionally impair
quality of life. The aim of study was to evaluate the incidence of comorbidities
and its relationship with extent of disease in a large group of sarcoidosis patients
diagnosed or followed up in National TB & Lung Diseases Research Institute in
Warsaw.
Method: Retrospective analysis of database patients discharged with the final
diagnosis “sarcoidosis” (ICD-10: D86) and assessment of additional diagnoses
reported at the time of discharge. The analysis covered the period from 01’2008
to 10’2011.

P593
Pulmonary complications in patients with hematologic diseases
Hiroshi Ohnishi, Kazuto Togitani, Mizu Sakai, Ayuko Taniguchi,
Takayuki Ikezoe, Tetsuya Kubota, Akihito Yokoyama. Department of
Hematology and Respiratory Medicine, Kochi Medical School, Kochi University,
Nankoku, Kochi, Japan
Patients with hematologic diseases may complicate with various respiratory diseases, such as infections, lung involvement of hematologic diseases, alveolar
hemorrhage, and drug-induced pneumonitis. The aim of this study is to clarify
the recent incidence and the risk factor for pulmonary complications in patients
with hematologic diseases. Medical records and chest computed tomography of
patients with hematologic diseases, who were admitted to our university hospital
during 2010-2011, were reviewed and analyzed retrospectively by hematologists
and pulmonologists. Diagnosis of respiratory complications was confirmed by
pulmonologists. One hundred sixty six patients with hematologic diseases were
admitted mainly for chemotherapy of malignant lymphoma (51.2%), multiple
myeloma (17.5%), and leukemia (15.7%). Forty six patients (27.7%) suffered from
pneumonia (27 cases, 51.9%), pleural effusion (8 cases, 15.4%), drug-induced
pneumonitis (3 cases, 5.7%), acute respiratory distress syndrome (ARDS, 2 cases,
3.8%), alveolar hemorrhage (2 cases, 3.8%), and/or others (10 cases, 19.2%). Six
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Results: 1779 sarcoidosis patients were hospitalized during almost four years.
Majority (79.2%) were diagnosed as pulmonary and/or lymph node sarcoidosis
(D86.0, D86.1, D86.2). Sarcoidosis of other and combined sites (D86.8) were
diagnosed in 15.8% and unspecified sarcoidosis (D86.9) in 5.0% of patients. At
least one comorbidity was noted in 54% of patients. The most frequent reported
comorbidities are presented in figure below.
Using linear regression models the association between the number of comorbidities and age and extent of the disease were found (p<0.001).
Conclusion: Comorbidities in sarcoidosis patients are more frequent in multiorgan
disease.

of the RA, correction of violations of psychoemotional disorders and depressive
level of patients.
P598
Venous thromboembolic disease and bronchial cancer
N. Dermech, S. Souilah, F/Z. Ellalia, A. Fissah, S. Taright, R. Amrane. Alger,
Pneumology Service CHU Bab El Oued, Alger, Algeria
Venous thromboembolic disease (VTED), defined by the occurrence of a deep
thrombosis and/or lung embolism. It is a frequent complication of cancer, particularly during chemotherapy. On average, it occurs with 15 to 20% of the patients, and
is one of the main causes of death (one hospitalized cancer patient out of seven).
We have retrospectively evaluated the occurrence of VTED in 139 bronchial
cancer patients treated at the pneumology service of CHU Bab El Oued over a
twelve-month duration. The incidence was of 8.6% (twelve cases out of 139),
50% of the VTED were present at the time of diagnosis and 50% appeared during
the three following months. Among the twelve VTED diagnosed cases (three
women and nine men), we found a predominance of the adenocarcinoma type
(41.66%). All cases were stage III and IV and had received chemotherapy, with
complementary surgical treatment for two patients. The twelve VTED cases had
received an anticoagulant treatment with six deaths occurring after six months of
treatment, three recoveries and three patients still under anticoagulants.
In conclusion: bronchial cancer predisposes the occurrence of a venous thromboembolic event which, once associated to neoplasia, is a factor of high mortality
risk. VTED is more frequent with advanced stages bronchial cancer patients, in
adenocarcinoma and with patients under chemotherapy. Response to anticoagulant
treatment is uncertain and death can occur after stopping the treatment, which
justifies discussing the continuance of anticoagulants, and sometimes even their
prescription as preventive treatment.

P596
Pulmonary alveolar proteinosis due to mycophenolate and cyclosporine
combination therapy in a renal transplant recipient
Ashfaq Hasan, T.L.N. Swamy, Raja Ram. Department of Respiratory Medicine,
Owaisi Hospital and Research Centre, Hyderabad, AP, India Department of
Pulmonary Medicine, Care Hospital, Hyderabad, AP, India Department of
Nephrology, Deccan College of Medical Sciences, Hyderabad, AP, India
Since the first case of Pulmonary Alveolar Proteinosis (PAP) was described in
1858 about 500 cases have been reported. We describe a case of PAP occurring in
a renal transplant recipient due to mycophenolate and cyclosporine combination
therapy.
Five years ago, a diagnosis of acute-on-chronic kidney disease was made in a
36 year old woman who eventually underwent renal transplantation then tripledrug immunosuppression. Subsequently she was in maintenance regimen with
mycophenolate and cyclosporine. Several years ago, she had been treated for
tuberculosis of the cervical lymph nodes. Chest X-ray showed a bilateral perihilar
infiltrate sparing the costophrenic angles (Figure 1). CT-scan showed bilateral
diffuse ground-glass haziness with superimposed interlobular septal thickening,
predominantly in the perihilar areas (Figure 2).

P599
Nutritional status in patients with bronchiectasis
Leila Boussoffara, Nadia Boudawara, Imen Touil, Mouna Ben Khelifa,
Mounira Sakka, Jalel Knani. Pneumology Department, Tahar Sfar Hospital,
Mahdia, Tunisia
Introduction: The association between nutritional depletion and chronic respiratory diseases has been recognised for years and mainly documented in chronic
obstructive pulmonary disease. However little information is available regarding
nutritional depletion in patients with bronchiectasis.
Aims of the study: This study was carried out to determine the nutritional status
in patients with bronchiectasis and the relationship between the extent of these
bronchiectasis on the C-T scan and nutritional depletion.
Methods: In 45 patients with bronchiectasis, body mass index (BMI), serum
albumin, C-reactive protein and spirometry were recorded.
Results: BMI was <20 kg/m2 in 17% of patients and serum albumin was<35g/l in
15% of patients. C-reactive protein was >6mg/l in 80% and were higher essentially
in patients who had more than one pulmonary lobe affected by bronchiectasis. BMI
was not correlated to the extent of bronchiectasis, but serum albumin was correlated
with p=0,02. BMI and serum albumin were not correlated with Post-bronchodilator
FEV1 and long-term oxygen therapy.
Conclusion: Malnutrition is coming to be highly prevalent in patients with
bronchiectasis. Assessing this nutritional depletion may be offers benefits to
patients with bronchiectasis.

Transbronchial lung biopsies showed dilated alveoli filled with PAS-positive
granular eosinophiic material with deeply eosinophilic structures, resistant to decolorization with diastase, consistent with alveolar proteinosis. The appearance
of the symptoms after a few months of the commencement of immunotherapy
suggested causality.
Immunosuppressive agents are capable of decreasing macrophage numbers and use
of these agents in the post renal- transplant patient has been known to produce PAP.
This patient was prescribed a combination of mycophenolate and cyclosporine.

P597
Effect of respiratory pathology on the quality of life for patients, suffering
from rheumatoid arthritis
Tatyana Pertseva, Larysa Botvinikova, Yliua Guba. Internal Medicine
Department, Dnepropetrovsk Medical Academy, Dnepropetrovsk, Ukraine
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Aim: To study the influence of pulmonary pathology on the quality of life (QoL)
in patients suffering with rheumatoid arthritis (RA).
Methods: 58 patients with RA (42 women, middle age 57,1±3,17) were investigated by routine, clinical, functional tests and were divided into 2 groups:1’st
– 31 patients who had the respiratory discomfort (breathlessness, cough) and 27
patients without respiratory symptoms (and any disturbanses of the function of
external breathing). Spirometry, saturation, weakness of respiratory muscles, multispiral CT-scan were used for assessing of clinical and functional parameters of
respiratory status and St. George Respiratory Questionaire (SGRQ) for assessing
QoL.
Results: Significant decreasing of the QoL for patients with RA in comparison
with patients of the control group and the general population: the low level of
QoL was registered in all scales in the patients of the 1-st group - (Symptoms
68,8±4,41, Activity - 60,21±3,45, Conseqences - 63,42±4,11, total score was
correspondently decreased: 49,54±2,12. Primary reason of lowering indexes of
the SGRQ in patients with RA was a dyspnea. Established multifactor origin
of dyspnea in patients with RA upon significant role of lung pathology, which
registered in RA-patients.
Conclusions: Pulmonary pathology shows unpleasant effect on QoL and level of
general health of patient with RA, significantly decreased them. The perspective
direction for increasing the QoL for patients with RA with pulmonary pathology
depends on saving the respiratory function of lungs, adequate control of the activity

P600
Effects of a novel noninvasive open ventilation system during constant work
rate exercise in COPD
Janos Porszasz 1 , Robert Cao 1 , Richard Morishige 2 , Richard Casaburi 1 .
1
Rehabilitation Clinical Trials Center, Los Angeles Biomedical Research Institute
at Harbor-UCLA Medical Center, Torrance, CA, United States; 2 Clinical Affairs,
Breathe Technologies, Irvine, CA, United States
Exercise intolerance limits daily activities of COPD patients. Noninvasive ventilation improves exercise capacity in severe COPD, but previous systems are
impractical for ambulatory use. This study evaluated a 0.45 kg noninvasive open
ventilation (NIOV) system (Breathe Technologies), designed for nasal delivery of
compressed O2 with each inhalation.
This was a randomized single-blinded study of 10 men with severe-to-very severe
COPD and exercise desaturation. Following a test day in which a cycle ergometer
constant work rate (CWR) was established, subjects completed 3 additional days
in which 2-3 CWR tests (separated by 1.5 hrs) were performed in random order.
Tests were: unencumbered room air, NIOV+air, NIOV+O2 , or O2 via standard
nasal cannula. Data collected included exercise time, SpO2 and transcutaneous
(Tc) PCO2 .
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Subjects ages were 67±9y, with FEV1 /FVC=29±6% and FEV1 =30±12% pred.
Compared to unencumbered and NIOV+air arms, endurance was prolonged ∼75%
by nasal cannula O2 and ∼330% by NIOV+O2 (Table). The greater endurance in
the NIOV+O2 tests was accompanied by higher SpO2 but unaltered TcPCO2 .

minutes per 24-hour day at moderate, vigorous, and very vigorous activity levels
were recorded as outcomes. Exacerbations were defined by changes in the 14-item,
Exacerbations of Chronic Pulmonary Disease Tool (EXACT), which was filled
out daily. Patients remained in the study for 6 months or until 4 weeks after
the onset of an exacerbation. The study, which commenced in December, 2011,
is designed to be event-driven until 20 exacerbations are recorded. To date, 12
patients have been enrolled: 7 males; mean age 61 years, mean FEV1 53%. Seven
had EXACT-defined COPD exacerbations (mean change = 15 units) over 1200+
total patient-days of observation. Exacerbation durations ranged from 1 to 11 days.
Mean daily physical activity on exacerbation days tended to be lower than on
non-exacerbation days: moderate activity, 70±25 (SE) vs. 99±12 minutes (p =
0.19); vigorous activity, 55±12 vs. 74±10 minutes (p = 0.01); and very vigorous
activity, 6±4 vs.11±3 minutes (p = 0.07). In summary, this longitudinal study
suggests that physical activity decreases during COPD exacerbations.

Responses to CWR exercise

Endurance (min)
SpO2 (%)**
TcPCO2 (mmHg)**

Room Air

O2 Cannula

NIOV+Air

NIOV+O2

P-value*

5.2 (2.3)
87.5 (2.2)
45.7 (7.6)

9.8 (6.7)
92.1 (4.7)
42.4 (6.5)

5.4 (2.0)
86.9 (3.9)
44.5 (6.5)

17.2 (6.5)
98.5 (1.1)
45.3 (6.1)

P<0.0001
P<0.0001
P=0.3685

Mean (SD). *One-way, repeated-measures ANOVA. **At isotime.

Exercise endurance was dramatically enhanced using the NIOV system+O2 . These
data suggest that this system is a practical means to improve tolerance of everyday
activities in oxygen-dependent severe COPD.

P603
Doctors’ awareness of the Gold standard framework (GSF) for palliation in
chronic obstructive pulmonary disease (COPD)
M.J. Naveed 1 , N. Garner 2 , M. Gautam 1 , D.C. Lees 1 , H. Burhan 2 , J.F. O’Reilly 1 .
1
Aintree Chest Centre, University Hospital Aintree, Liverpool, Merseyside,
United Kingdom; 2 Respiratory Department, Royal Liverpool University Hospital,
Liverpool, Merseyside, United Kingdom

P601
The minimal clinically important difference (MCID) for the six minute walk
(6MW) test in COPD in relation to death
Michael Polkey 1 , Martijn Spruit 2 , Lisa Edwards 3 , Michael Watkins 3 ,
Vincent Pinto-Plata 4 , Jørgen Vestbo 5 , Peter Calverley 6 , Ruth Tal-Singer 7 ,
Alvar Agusti 8 , Per Bakke 9 , Harvey Coxson 10 , David Lomas 11 ,
William MacNee 12 , Stephen Rennard 13 , Edwin Silverman 14 , Bruce Miller 7 ,
Courtney Crim 3 , Julie Yates 3 , Emiel Wouters 2 , Bartholeme Celli 4 . 1 Consultant
Physician, Royal Brompton Hospital, London, United Kingdom; 2 Program
Development Centre, CIRO+, a Centre of Expertise for Chronic Organ Failure,
Horn, Netherlands; 3 GSK, GlaxoSmithKline, Research Triangle Park, NC, United
States; 4 Brigham and Women’s Hospital, Harvard Medical School, Boston, MA,
United States; 5 Respiratory Medicine, University of Manchester, United
Kingdom; 6 Department of Respiratory Medicine, School of Clinical Science,
University of Liverpool, United Kingdom; 7 Galaxy Initiative, GlaxoSmithKline,
King of Prussia, PA, United States; 8 Institut del Tòrax, Hospital Clínic, IDIBAPS,
CIBER Enfermedades Respiratorias and Fundación Caubet-Cimera, Barcelona,
Spain; 9 Institute of Medicine, University of Bergen, Norway; 10 Department of
Radiology, Vancouver General Hospital, University of British Columbia,
Vancouver, BC, Canada; 11 Department of Medicine, Cambridge Institute for
Medical Research, University of Cambridge, United Kingdom; 12 ELEGI Colt
Research Labs, University of Edinburgh/MRC Centre for Inflammation Research,
The Queen’s Medical Research Institute, Edinburgh, United Kingdom; 13 Division
of Pulmonary, Critical Care, Allergy and Sleep Medicine, University of Nebraska
Medical Center, Omaha, NE, United States; 14 Channing Laboratory, Brigham &
Women’s Hospital, Boston, MA, United States

Background: The GSF aims to improve the quality of patient care in the final
year of life, to reduce hospitalisation by reducing length of stay, to facilitate
rapid discharge and admission avoidance thereby reduce costs and improving cost
effectiveness.
Aims: To assess the awareness of the GSF programme in COPD amongst the
doctors and nurses working in two University hospitals.
Methods: An anonymous questionnaire was administered to doctors and nurses of
various grades from February 2011 to February 2012 in two University hospitals.
Results: 60 randomly selected doctors (5 consultants, 20 specialist registrars, 20
senior house officers, 15 house officers) and 20 nurses of different grades completed the questionnaire. 39 (49%) healthcare professionals had previous palliative
care experience. Only a small proportion (14%) of them understood the GSF. 12
(15%) healthcare professionals were aware of prognostic indicators guidance.
The majority of doctors and nurses (86%) considered COPD a terminal disease
and were aware of the potential for palliation depending on the severity of the
disease.
Conclusions: This survey demonstrates that most doctors and nurses realise the
need to consider palliation in severe COPD, though only a minority are aware of
the framework designed to facilitate this in clinical practice.
We suggest education and training of healthcare professionals on the GSF to
increase awareness and thereby improve the quality of care for COPD patients
receiving hospital care in the final year of life. Through organisational change, the
GSF may enable better teamwork, leading to more coordinated cross boundary
care.
Reference: National GSF centre overview paper.

Introduction: The 6MW is used to assess interventions in COPD but existing estimates of the MCID for have been derived from narrow cohorts where a non-blinded
intervention, for example pulmonary rehabilitation, have been applied.
Objective: To define the MCID for 6MW distance in an unselected population.
Methods: Data from the ECLIPSE cohort were used. Briefly 2112 patients were
prospectively followed for 3 years in a multicentre study. We defined an index
event as death or first hospitalisation and calculated the change in 6MW (6MW)
in the last 12 month period before the event occurred. If a patient did not have an
event the last 12 month change was used. We also related 6MW to commonly
used outcome measures in COPD; FEV1 and St Georges Respiratory Questionnaire
(SGRQ-C).
Results: Of the subjects with 6MW, 94 patients died and 323 were hospitalised.
6MW fell by mean (SD) 29.7 (82.9)m more in those who died than survivors
(p<0.001). No significant difference in 6MW was observed in those who had
a first hospitalisation than those who did not. Cox proportional hazard modelling
showed that a 6MW of more than –30m conferred a hazard ratio of 1.93 (95%
CI: 1.29, 2.90; p=0.001) for death. Weak relationships only were observed between
6MW and FEV1 or  SGRQ.
Conclusions: A fall in 6MW of 30m or more is associated with increased risk of
death in patients with COPD and therefore represents a clinically significant MCID
for this test. The modest relationships between 6MW and FEV1 or  SGRQ
suggest that anchor based methods for determining MCID are context dependent.
Funded by GSK (SCO104960; NCT00292552).

P604
Early discharge COPD experience: Reduction of severe exacerbations
requiring hospitalisation
Joanne King, Rachel Arnold, Richard Russell, Mona Bafadhel. Respiratory
Medicine, Heatherwood & Wexham Park Hospital NHS Foundation Trust,
Slough, Berkshire, United Kingdom
Introduction: Hospital at home schemes for COPD exacerbations are used but
evidence to support them with reductions in exacerbations or mortality has not
been wholley conclusive
Method: Data 12 months pre & post instigation of an early discharge with admission avoidance service (EDS-AA) was available to COPD exacerbation patients
hospitalised at our hospital, providing care to a population of 450000, covering
the Bucks (B) & East Berks (EB) area. Currently only patients from EB qualify
for care with the EDS-AA team. The EDS-AA team takes patients home within 5
days of admission & offer support for 10 days after. Subsequent to this, patients
are offered direct EDS-AA team access, including home visits,telephone advice &
self-management strategies
Result: Data was available in 95 COPD patients hospitalised with a severe COPD
exacerbation. The mean (range) age was 75 (48-99) years & severity of COPD
was classified as GOLD I, II, III & IV in 5%, 33%, 31% & 31% of patients. The
mean (range) exacerbation frequency prior to the EDS-AA service was 1 (0-4)
in all patients. 64% of exacerbations occurred in patients from the EB group &
were discharged with the EDS-AA service. There was a significant reduction in
the 12 month exacerbation rate requiring hospitalisation in the EB group (mean
difference -0.5, 95% CI -0.8 to -0.2, p=0.003) but not the B group (mean difference
0.0, 95%CI -0.4 to 0.3, p=0.865). Mortality was not different in patients on the
EDS-AA service compared to those that were not (13% vs. 9%, p=0.43)
Conclusion: The institution of a specialised EDS-AA service at our hospital was
associated with reductions in COPD exacerbations requiring hospitalisation & has
significant cost implications.

P602
A longitudinal study evaluating the relationship between exacerbations and
directly measured physical activity in outpatient COPD patients
Mohsin Ehsan 1 , Rana Khan 1 , Kriti Lonial 1 , Prerna Mota 1 , Asher Qureshi 1 ,
Richard ZuWallack 1 , Nancy Kline Leidy 2 . 1 Department of Pulmonary and
Critical Care, Saint Francis Hospital and Medical Center, Hartford, CT, United
States; 2 Outcomes Research, United BioSource Corporation, Bethesda, MD,
United States
This longitudinal study was designed to evaluate changes in physical activity
during COPD exacerbations. IRB approval was obtained and all patients provided
consent before participation. Those with a clinical and spirometric diagnosis of
COPD, a history of 2 or more exacerbations in the past year, and no exacerbations
in the past 4 weeks were recruited. Physical activity was measured using an
actigraph device worn continuously (24 hrs/day) on the wrist. The number of
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Factors affecting physical activity in patients with air pollution-related illness
compared to patients with COPD
Naomi Miyamoto 1,2 , Naoto Rikitomi 3 , Chika Kitagawa 2 , Hideaki Senjyu 1 .
1
Medical Sciences, Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan; 2 Rehabilitation, Nagasaki Pulmonary Rehabilitation
Clinic, Nagasaki, Japan; 3 Internal Medicine, Nagasaki Pulmonary Rehabilitation
Clinic, Nagasaki, Japan

know why significant proportion of patients who have severe disease can maintain
physical activity, while others turn inactive at early stages of the disease. More
information is needed about the factors behind physical activity.
Aim of the study: The aim was to study physical activity in well defined COPD
patient cohort. We asked about daily life activity, history in sports and barriers for
exercising.
Methods: The study was postal survey of the COPD cohort (N=719) recruited
in Helsinki and Turku University Central Hospitals and followed since 2005.
Validated questions were chosen to evaluate physical activity, dyspnea, and quality
of life.
Results: Fifty percent of the participants exercised >2 times a week throughout
the year. Participants showed great variation in activity and sport choices. Active
patients did not differ from inactive by gender, age, smoking status, somatic
co-morbidities, or BMI. Activity correlated significantly with patients’ reported
dyspnea (r=0.32, p<0.001), quality of life (r =0.25, p<0.001), mobility disability
(r =0.37, p<0.001), and bronchial obstruction (r =0.18, p<0.001). Sensation of
dyspnea (captured by Medical Research Council dyspnea scale) was significantly
stronger among inactive patients.
Conclusion: Co-morbidities did not explain physical inactivity. Even though proportion of inactive patients increased with disease progression, many patients with
severe disease exercised. Dyspnea related to physical inactivity. When COPD
patient suffers from dyspnea, actions should be taken to promote physical activity.

Background: The survival of chronic obstructive pulmonary disease (COPD)
patients has been reported to be associated with physical activity (PA). However,
there have been no reports concerning PA in patients with air pollution-related
illness (API), who have symptoms of dyspnea similar to COPD patients.
Objective: We investigated the factors affecting PA in patients with API compared
with COPD patients.
Methods: The study subjects were 30 patients with API and 38 COPD patients.
The MRC dyspnea scale (MRC), pulmonary function, muscle strength, six minute
walking test (6MWT), incremental shuttle walking test (ISWT), ADL score,
SGRQ, CES-D and PA were measured. PA was assessed using a multisensor accelerometer that records steps and energy expenditure for 7 consecutive days after
admission for pulmonary rehabilitation. An analysis was performed to examine the
differences between the two groups in order to identify the factors that influence
PA in patients with API.
Results: Patients with API had significantly better pulmonary function compared
with COPD patients (p<0.001). However, their leg strength, exercise tolerance
and QOL were significantly worse (p<0.01), and a higher incidence of depression
symptoms were seen in patients with API (p<0.05). On the other hand, the differences of MRC and PA were not significant between the two groups. PA of patients
with API was correlated with the MRC, %VC, ISWT and ADL score, while PA of
COPD patients was correlated with age, MRC, BMI, 6MWT, ISWT and ADL score.
Conclusions: To improve MRC, ISWT and ADL that influence PA, pulmonary rehabilitation as well as other treatments may therefore be useful in treating patients
with API.

P608
Increase motivation and efficiecy in cystic fibrosis teenagers using sport
activities, respiratory muscle training and airway clearance techniques
Bogdan Almajan-Guta 1 , Claudiu Avram 2 , Alexandra Mihaela Rusu 3 , Ornela
Olivia Cluci 3 , Mihaela Oravitan 2 , Zoran Popa 4 , Sebastian Gheltofan 5 . 1 Physical
Education and Sport Department, University “Politehnica”, Timisoara, Romania;
2
Physical Therapy Department, West University of Timisoara, Physical Education
and Sport Faculty, Timisoara, Romania; 3 Physical Rehabilitation, Victor Babes
University of Medicine, Timisoara, Romania; 4 Department of Gynecology, Victor
Babes University of Medicine, Timisoara, Romania; 5 Management in Public
Nourishment and tourism, USAMVBT, Timisoara, Romania

P606
COPD-mortality, a two years retrospective study
Britt-Marie Sundblad 1 , Sven-Arne Jansson 1 , Lennarth Nyström 2 ,
Peter Arvidsson 3 , Bo Lundbäck 4 , Kjell Larsson 1 . 1 Lung and Allergy Research,
The Institute of Environmental Medicine, Karolinska Institutet, Stockholm,
Sweden; 2 Department of Public Health and Clinical Medicine, Umeå University,
Umeå, Sweden; 3 GlaxoSmithKline (at the time for the study), Asthma/COPD,
Stockholm, Sweden; 4 Krefting Research Centre, Institute of Medicine, University
of Gothenburg, Sweden

Purpose: This study is aiming to demonstrate the efficiency of combined physiotherapy techniques: clearance techniques, respiratory muscle training (RMT) and
sport activities, in order to improve clinical outcomes and quality of life in cystic
fibrosis teenagers.
Method: This prospective study was conducted in the Romanian Cystic Fibrosis
Centre and included a number of 40 patients, aged between 12 and 18 years. We
have used classic techniques of clearance in the daily physiotherapy: the active
cycle of breathing techniques, autogenic drainage, oscillating PEP, high frequency
chest wall oscillation (5 times a week), sport programmes (2-4 times a week) and
RMT (3 times a week using TrainAir computer system). We have evaluated at
baseline and after 24 months of intervention the quality of life (using CFQOL
questionnaire) and functional respiratory parameters FVC, FEV1 , FEF25-75% . The
statistical processing of data was made using a non-parametric test: the Wilcoxon
matched pairs test.
Results: On a long term we noticed a substantial improvement in the clinical outcomes (less acute respiratory hospitalization and medication) and CFQOL scores.
We also noticed significant statistical difference (p< 0.05), from initial vs. final
evaluation in de functional respiratory parameters.
Conclusions: All cystic fibrosis patients should be encouraged to combine airway
clearance techniques with respiratory muscle training and sport activities for better
clinical outcomes and quality of life.
Acknowledgements: This paper was supported by a research grant from UEFISCDI Romania, code TE 36.

Chronic Obstructive Pulmonary Disease (COPD) is a disease with increasing
prevalence and mortality. In Sweden approximately 3000 individuals die every
year as a consequence of COPD.
Aim: To describe the disease and the care of COPD patients during their last
two years. The aim was also to find out whether there are gender and/or regional
differences with regard to terminal COPD care in Sweden.
Method: Retrospective collection of data from patients records from all patients
who died due to COPD in 2003 and 2004, in one urban and one rural area, covering
19% of the total Swedish population. A questionnaire was developed for collection
of information.
Results: Out of 822 deaths from COPD, sufficient information was found for 729
(89%) of the patients who died in 2003-2004 with COPD as the underlying cause
of death. Median disease duration was 6.0 (range 0-36) years with no difference
by gender or area and the diagnosis was based on lung function measurement in
47% of the patients.
Median age at death was 78 (range 52-96) years in women and 80 (51-99) in
men (corresponding figures for all who died 2003 in Sweden were, 82.6 and 78.1,
respectively). The proportion of current smokers at the time of death was 41% in
women and 33% in men (p=0.02).
Most of the patients died at hospital (68%) while 13% died at home. Care days
during the two last years were in average 23 days and in 63% of the patients a
history of one or more exacerbations were reported.
Conclusions: In Sweden women become 4 years older than men but women with
COPD had shorter length of life than had men. This indicates a faster COPD-course
in women. The generally high length of life together with short time with COPD
diagnosis, indicate that the diagnosis of COPD is made late.

P609
Observation cohort study of outcome of patients referred to a UK regional
weaning centre
Thomas Sanctuary 1 , Denise Camilleri 1 , Sam Goodhand, Natalie Grey 1 ,
Kelly Stewart 1 , Craig Davidson 1 , Nicholas Hart 1,2,3 . 1 Lane Fox Unit, Guy’s and
St Thomas’ NHS Foundation Trust, London, United Kingdom; 2 Department of
Asthma, Allergy and Respiratory Science, Division of Asthma, Allergy and Lung
Biology, King’s College London, United Kingdom; 3 Guy’s and St Thomas’ NHS
Foundation Trust and King’s College London, National Institute of Health
Research Comprehensive Biomedical Research Centre, London, United Kingdom
Data on referral pattern and outcome of weaning failure patients referred to weaning and rehabilitation centres are limited. We evaluated the outcome of patients
between 2006 and 2011 from the clinical database. Of 369 patients referred, 298
were accepted and 194 were eventually admitted to the unit. 63 (32.5%) had
neuromuscular disease or chest wall deformity (NMD/CWD), 40 (20.6%) were
post surgery, 37 (19.1%) has chronic obstructive pulmonary disease (COPD), 7
(3.6%) had obstructive sleep apnoea/obesity hypoventilation (OSA/OHS) and 47
(24.3%) had other neurological or spinal conditions (Other). 87 (44.9%) were
completely weaned from ventilation and 42 (21.7%) were weaned from invasive
to non-invasive. Median time from admission to weaning (TTW) was 18 days. 36
(18.6%) remained dependent on tracheostomy ventilation (TV) and 29 (15.0%)
died before discharge. This compares with a mortality rate of 25% in the group of
patients accepted, but not transferred.

P607
Subjective sensation of dyspnea relates to physical inactivity in COPD
Milla Katajisto, Henna Kupiainen, Piritta Rantanen, Ari Lindqvist,
Heikki Tikkanen, Maritta Kilpeläinen, Tarja Laitinen. Clinical Research Unit for
Pulmonary Diseases and Division of Pulmonology, Helsinki University Central
Hospital, Helsinki, Uusimaa, Finland Dept of Pulmonary Diseases and Clinical
Allergology, Turku University Central Hospital, Turku, Varsinais-Suomi, Finland
Dept of Sports and Exercise Medicine, Institute of Clinical Medicine Helsinki
University and Foundation of Sports and Exercise Medicine, Helsinki, Finland
Background: The importance of physical activity in COPD has been recognised.
Physical inactivity relates to exacerbations, hospitalisations and mortality. We dont
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2), <100 (Group 3)). Results are presented as %, median or mean ± standard deviations. Comparisons between hospitals were performed using one way ANOVA.
A p value <0.05 was considered significant.
Results: Data for 910 episodes from 30 hospitals (62,5%) were received (a sample
of >70% of discharges). Age 74,9±9,8, males (83,3%), FEV1 41% ± 15, mean
of Charlson Index by age 4,5±2. Median previous year respiratory admissions=2,
IQR= 1-3. Mortality: inpatient (4,4%) & 90 days (4,4%). Readmission rate (RR) at
90 days: 23%. Mean length of stay (LOS): 8 days (SD=7). A significant variation
was observed between the 3 hospitals groups: 8,1 (SD=6,9) vs 6,9 (SD=4,4) vs
7,8 (SD=6,2) (p=0,05). There were no significant differences in inpatient mortality
but there were significant differences in 90 day hospital RR (26% vs 23% vs 16%,
p=0,045) and 90 day mortality (4% vs 5% vs 8%, p=0,050). In the discharge report
there was information on smoking habit (35%, in smokers’ patients), ABG room
air (18%) and lung function (52%).
Conclusion: We observed a considerable variation in the care provided between
hospitals with a high variability in LOS, 90 day RR and 90 day mortality. The
information in discharge report should be improved.

Weaning outcomes at the LFU
Diagnosis

Ventilator free
n (%)

NIV
n (%)

TV
n (%)

Median TTW
(days)

Mortality
n (%)

21 (33.3)
19 (51.4)
24 (60.0)
2 (28.6)
21 (44.7)

22 (34.9)
5 (13.5)
4 (10.0)
3 (42.9)
7 (14.9)

15 (23.8)
2 (5.4)
5 (12.5)
0 (0.0)
13 (27.7)

20
12
14
23
18

5 (7.9)
11 (29.7)
7 (17.5)
2 (28.6)
6 (12.8)

NMD/CWD
COPD
Post Surgical
OSA/OHS
Other

Mortality has decreased by 12% compared to previous data (Pilcher et al Thorax
2005). Mortality is lowest in the NMD and other neurological conditions groups.
Complete ventilator independence was most common in the COPD and post
surgery groups. The data indicates improved survival and weaning success in the
group admitted to the LFU compared to those accepted but not transferred.

P610
The impact of COPD care bundles on compliance of care in northwest
London
Laura Lennox, Urvashi Sharma, Hannah Musgrave. Medicine, Imperial College,
NIHR CLAHRC for Northwest London, London, United Kingdom

P612
Effect of cough on health-related quality of life in COPD
Helene Bellas 1,2 , Bronwen Connolly 3 , Surinder Birring 4 , Billie Hurst 2 .
1
Physiotherapy Department, King’s College Hospital, London, United Kingdom;
2
School of Health Sciences, Queen Margaret University, Edinburgh, United
Kingdom; 3 National institute of Health Research Comprehensive Biomedical
Research Centre, Guy’s and St. Thomas’ NHS Foundation Trust and King’s
College, London, United Kingdom; 4 Department of Asthma, Allergy and
Respiratory Science, Division of Asthma, Allergy and Lung Biology, King’s
College, London, United Kingdom

Background: Chronic Obstructive Pulmonary Disease (COPD) is one of the most
common respiratory diseases in the UK, causing around 25,000 deaths a year and
with a large portion of patients not receiving ideal care for COPD exacerbations.
Care bundles, a sequence of evidence based interventions, have been identified as
a way of delivering consistent patient care.
Aims: National Institute for Health Research (NIHR) Collaboration for Applied
Health Research and Care (CLAHRC) for Northwest London implemented COPD
discharge care bundles across 7 sites over 18 months (beginning in April 2009) to
improve compliance to existing evidence based interventions.
Methods: The COPD discharge care bundles initially included smoking cessation,
pulmonary rehabilitation, patient information on self-management, inhaler technique training, and follow-up appointment. Each of the sites adapted the bundle
according to available resources and local settings. Weekly data on compliance
was entered into a web reporting tool.
Results: The results from the data showed that 1052 patients were discharged
with the care bundle; 668 of these patients were discharged having received all
the elements of the care bundle (63.5% were fully-compliant). The bundle element
with the highest overall compliance was smoking cessation with 95.2%, and lowest
was recorded with the follow-up appointment at 77.8%. Overtime improvement to
overall compliance was seen across all sites.
Conclusions: This study reveals aspects that impact compliance of care with
COPD care bundle elements. The findings offer valuable lessons to future sites
interested in implementing COPD care bundles and should be considered in order
to improve COPD care.

Background: Current disease-specific health related quality of life (HRQL) measures in COPD focus on symptoms such as breathlessness, fatigue, mastery and
social disease aspects. HRQL is known to be affected in idiopathic cough patients
and given the reported prevalence of cough in COPD, determining its effect on
HRQL is justified.
Aim: Determine the relationship between cough and HRQL in COPD.
Method: Consecutive, unselected participants with COPD were recruited from
outpatient clinics. Those who met eligibility criteria completed a set of questionnaires; COPD Assessment Questionnaire (CAT) to determine the presence
of cough, The Leicester Cough Questionnaire (LCQ) as a cough-specific HRQL
measure and Cough Visual Analogue Scale (VAS) to indicate self-reported cough
severity.
Results: Forty participants were recruited. Baseline demographics showed a mean
(±SD) age of 65.2 (±11.9) years, mean (±SD) FEV1 % predicted of 49.0%
(±18.6), the majority of the sample was of Caucasian background (80%) and the
group was well matched in terms of gender (M:F, 22:18). Median (IQR) CAT
cough score (/5) was shown to be 3 (2-3.5), no participant selected 0 which would
indicate ’no cough at all’. Mean (±SD) VAS score 50.0 (±27.0). Median (IQR)
LCQ scores (/21) were found to be 16 (11.8-18.6), for the group as a whole with
the physical domain showing the poorest score of all domains. Median LCQ score
decreased with an increasing CAT score. A significant inverse relationship was
evident between median LCQ score and VAS (r = - 0.70, p<0.0001).
Conclusions: Cough was prevalent in a cohort of stable COPD patients with
moderate to severe disease severity. Furthermore, increasing cough severity is
associated with greater impairments in HRQL.

P611
COPD acute exacerbation care self-audit in public hospitals in Catalonia
(MAG-1)
Joan Escarrabill, Elena Torrente, Cristina Esquinas, Carme Hernández,
Eduard Monsó, Montserrat Freixas, Pere Almagro, Ricard Tresserras. Evaluation
Area & Master Plan for Respiratory Diseases (PDMAR), Catalan Agency for
Health Technology Assessment and Research (CAHTA), Barcelona, Catalonia,
Spain Evaluation Area & Master Plan for Respiratory Diseases (PDMAR),
Catalan Agency for Health Technology Assessment and Research (CAHTA),
Barcelona, Catalonia, Spain Chest Division, Hospital Arnau de Vilanova &
Hospital Santa Maria, Lleida, Catalonia, Spain Integrated Care Unit. Medical
and Nursing Direction, Hospital Clínic, Barcelona, Catalonia, Spain Chest
Division, Hospital Universitari del Parc Taulí, Sabadell, Catalonia, Spain
Primary Care team, EAP Dreta de l’Eixample, Barcelona, Catalonia, Spain
General Division of Regulation, Planification & Health Resources, Ministry of
Health, Barcelona, Catalonia, Spain

P613
Physical activity and sleep duration following hospitalisation with
exacerbation of COPD vs. stable COPD & age matched controls
Dilber Yilmaz 1 , James Dodd 1 , Dinesh Shrikrishna 2 , Nick Hopkinson 2 ,
Paul Jones 1 . 1 Clinical Sciences, St. George’s University, London, United
Kingdom; 2 Muscle Laboratory, Royal Brompton Hospital, London, United
Kingdom
Background: Exacerbations are known to reduce physical activity, but little is
known about their effect on sleep.
Aim: This study measures physical activity and sleep quantity in patients recovering at home following hospitalisation for a COPD exacerbation and compares
them with stable COPD patients and controls.
Methods: We recruited 23 COPD patients immediately following hospital
admission for exacerbation (Acute), 34 stable COPD patients (Stable) and 19
age-matched people (Control). Physical activity and sleep duration were measured

Aims: To carry out a self-audit to survey the quality of care provided to patients
admitted with Chronic Obstructive Pulmonary Disease (COPD) acute exacerbation.
Methods: All 48 acute hospitals with chest unit in Catalonia were invited to complete a retrospective clinical self-audit comprising up to 40, 30 or 20 consecutively
admitted episodes of COPD exacerbation (according to the size of the hospital
measured through the annual COPD discharges: >400 (Group 1), 100-400 (Group
Abstract P613 – Table 1

Sleep (hr, min)
Walking (hr, min)
Lying (hr, min)
Resting (hr, min)
PAL
Daily step count
Step Rate (per min)

Control

Stable

Acute

p-value

6hr 32min ± 55min
5hr 32min ± 1hr 38min
1hr 35min ± 51min
10hr 17min ± 1hr 28min
1.6±0.3
8433±2923
25±6

6hr 50min ± 1hr 13min
4hr 22min ± 1hr 58min
1hr 53min ± 1hr 10min
10hr 46min ± 2hr 1min
1.5±0.2
5581±3475
20±6

5hr 23min ± 1hr 45min
2hr 49min ± 1hr 51min
1hr 50min ± 53min
13hr 54min ± 2hr 46min
1.4±0.2
3062±3124
15±6

0.001
<0.001
0.57
<0.001
0.010
<0.001
<0.001

94s

S UNDAY, S EPTEMBER 2 ND 2012
using a SenseWear Pro3 armband for 6 consecutive days. Average number of steps,
time lying, walking, sleep and resting were calculated per day. Physical activity
level (PAL) was calculated by dividing total energy by resting energy.
Results: The mean FEV1 was 54±24% pred for the Stable and 39±14% pred for
the Acute. Activity data are tabulated.
Groups were compared using ANOVA. Acute patients had fewer steps, less walking time, lower step rate and less sleep than Stable and Control. Acute patients
slept 1hr 45min less than Stable patients.
Conclusion: Following discharge, exacerbating patients walk less, more slowly
and sleep less than stable COPD patients.

P616
Management of acute exacerbations of COPD (AECOPD); experience from a
district general hospital in north west England
Sharada Gudur, Annette Pilling, Joanne Wright, Abdul Ashish, Imran Aziz.
Department of Respiratory Medicine, Royal Albert Edward Infirmary, Wigan,
United Kingdom
Background: Our Trust covers a population of 330,000, with a dedicated nurselead COPD unit supported by a respiratory consultant for advice. Patients with
AECOPD are assessed following referral, at 2 and 6 weeks. Home visits are undertaken in the first 2 weeks. The main aims are to prevent hospital admission through
patient self management, patient/carer education and early supported discharge.
Methods: Patient outcomes from April 2010 to March 2011 were reviewed. Exclusion criteria used were asthma, bronchiectasis, pneumonia, confused patients,
uncontrolled diabetes, abnormal ECG and lack of social support.
Results: Of 636 referred, 497 were suitable. The referral source is shown below.

P614
Changes in physical activity and sleep duration following hospitalisation with
acute exacerbation of COPD
Dilber Yilmaz 1 , James Dodd 1 , Dinesh Shrikrishna 2 , Nick Hopkinson 2 ,
Paul Jones 1 . 1 Clinical Sciences, St. George’s University, London, United
Kingdom; 2 Muscle Laboratory, Royal Brompton Hospital, London, United
Kingdom

Referral sources
Self
Hospital wards
GP
COPD clinic
Community

Background: Exacerbations have a negative impact on physical activities in COPD
patients, but little is known about their effect on sleep.
Aim: We investigated daily activities and length of sleep during and 3 months
after hospitalisation for a COPD exacerbation.
Methods: We recruited 17 COPD patients immediately following a hospital
admission for exacerbation (Acute) and 3 months after discharge (Recovered).
Physical activity and sleep duration were measured using a multisensory armband
(SenseWear Pro3) for 6 consecutive days. The average number of steps, duration
lying, walking, sleep and resting were calculated per day. Physical activity level
(PAL) was calculated by dividing total energy expenditure by resting energy
expenditure. Step rate was calculated by dividing steps by walking time.
Results: The mean FEV1 at discharge was 39±14% pred. Activity levels are
tabulated.

Unsuitability criteria were Not AECOPD (50%), Lack of social support (20%),
too poorly (20%), pneumonia/hypoxia/cardiac (10%). Of the 497 (286 F: 211 M)
suitable patients (median age 70 y, IQR 63-76), 293 were ex smokers, 175 current
smokers and 29 non smokers. There was a lack of relationship between seasons
and admissions. 29 (5.8%) patients were admitted, with a mean length of stay of
4.65 days. So 468 readmissions were avoided, thereby saving 2159.82 bed days.
Conclusions: We have shown that within a planned unit with consultant support,
COPD patients requiring inpatient management is significantly lower compared
to National average (16%). In the current environment of financial austerity we
feel that this model of COPD care is effective in saving valuable hospital bed
occupancy and also provides management of patients in their own environment by
facilitating self education and personalized care.

Daily activity

Sleep (hr, min)
Walking (hr, min)
Lying (hr, min)
Resting (hr, min)
PAL
Daily step count
Step Rate (per min)

Acute

Recovered

p-value

5hr 41min ± 1hr 42min
2hr 59min ±1 hr 47min
1hr 41min ± 44min
13hr 32min ± 2hr 44min
1.4±0.2
3353±3308
16±6

6hr 36min ± 2hr 2min
3hr 25min ± 2hr 6min
1hr 54min ± 1hr 15min
11hr 59min ± 3hr 25min
1.4±0.2
4747±4888
19±10

0.04
0.14
0.42
0.01
0.53
0.03
0.08

212
198
41
33
13

P617
Transition of care and rehospitalization rates for patients who require home
oxygen therapy following hospitalization
Brian Carlin 1 , Kim Wiles 2 , Dan Easley 2 . 1 Pulmonary and Critical Care
Medicine, Allegheny General Hospital, Pittsburgh, PA, United States; 2 Medicine,
Klingensmith Heath Care, Ford City, PA, United States

Groups were compared using paired-t test. On recovery patients rested less, slept
55 mins longer (for 6hr 36min) and took more steps than in the acute state.
Conclusion: 3 months after hospitalisation COPD patients slept and exercised
significantly more and rested less than when first discharged.

Objective: To evaluate the effects over the past year of a home care based,
respiratory therapist centered transition of care program for patients who require
home oxygen therapy following hospital admission for an exacerbation.
Method: The Discharge, Assessment and Summary @ Home (D.A.S.H., Klingensmith HealthCare) program was implemented for patients who require supplemental
oxygen use following hospital admission for the last year. This data is a summary
of the last year of the program. The program consists of face-to-face visits by a
respiratory therapist with the patient in the home environment on days 2, 7, and
30 following hospital discharge. Education, behavior modification, skills training,
oxygen titration during performance of activities of daily living, clinical assessment, and adherence data collection are key components of the program. Patients
who were discharged from the hospital who required supplemental oxygen were
enrolled into the program.
Results: 555 patients from 23 different hospitals in the Western Pennsylvania
area were enrolled into the program from March 2010 through February 2012.
The primary discharge diagnosis was: COPD 69%; CHF 14%; hypoxemia 6%;
pneumonia 4%; and other 7%. The overall readmission rate for the entire group
was 5%. The 30 day readmission rate for those with COPD was 3% and for those
with CHF was 3%.
Conclusions: With the use of this novel respiratory therapist based transition of
care program, the 30 day rehospitalization rate (5%) for those patients who required
supplemental oxygen on discharge was significantly lower than the historically
observed rates (25%) in the Western Pennsylvania area.

P615
Lung aging in morbid obesity and the relationship with pulmonary volumes
Eli Maria Pazzianotto-Forti 1 , Fabiana Peixoto-Souza 1 , Camila Mendes 1 ,
Letícia Baltieri 1 , Maria Imaculada Montebello 1 , Irineu Rasera-Júnior 3 ,
Marcela Barbalho-Moulin 2 . 1 Postgraduate Program of Physiotherapy, Methodist
University of Piracicaba (UNIMEP), Piracicaba, SP, Brazil; 2 Postgraduate
Program of Physiotherapy, Federal University of São Carlos (UFSCar), SP,
Brazil; 3 Gastroenterology Center and Obesity Surgery, Bariatric Clinic of
Piracicaba, Piracicaba, SP, Brazil
Introduction: Few researches focus on the behavior of lung age in relation to
morbid obesity.
Objective: The objective of this study was to investigate the influence of morbid
obesity in the lung age in women and correlate to anthropometrics and ventilatory
variables.
Methods: Cross-sectional study with morbidly obese (BMI≥40kg/m2 ) and control
group consisting of normal weight women with BMI 18.5 to 24.9/m2 . The subjects
performed a pulmonary function test to determine lung age and the results were
correlated to lung volumes.
Results: 72 women with morbid obesity (BMI: 45.8±5.4 kg/m2 ) and a control
group of 37 lean women (BMI: 22.7±1.9 kg/m2 ) were evaluated. The morbidly obese had significantly higher lung age (50.1±6.8 years) than lean women
(38.8±11.4 years). There was no difference between chronological age of morbidly
obese women (34.9±7.6 years) and lean women (34.6±6.8 years) respectively.
There was a negative correlation among forced vital capacity (FVC), forced expiratory volume in one second (FEV1 ), FEV1 /FVC ratio, expiratory reserve volume
(ERV) and lung age respectively (r = -0.7565, -0.8769, - 0.2723, -0.2417).
Conclusion: Lung age is increased in morbidly obese and it is associated to
decreased lung volumes. The calculation of lung age can be recommended for the
morbidly obese to highlight pulmonary complications of obesity.

P618
Home exercise tolerance assessment in acute exacerbated COPD patientes
Beatriz Valeiro, Carme Hernández, Jesús Aibar, Llourdes Llop, Diego
A. Rodríguez, Anael Barberán, Josep Roca, Jordi Vilaró. Centre Diagnóstic
Respiratori, Hospital Clínic, Barcelona, Spain Unitat d’Atenció Integrada,
Hospital Clínic, Barcelona, Spain Unitat d’Atenció Integrada, Hospital Clínic,
Barcelona, Spain Unitat d’Atenció Integrada, Hospital Clínic, Barcelona, Spain
Centre Diagnóstic Respiratori, Hospital Clínic, Barcelona, Spain Centre
Diagnóstic Respiratori, Hospital Clínic, Barcelona, Spain Centre Diagnóstic
Respiratori, Hospital Clínic, Barcelona, Spain Centre Diagnóstic Respiratori,
Hospital Clínic, Barcelona, Spain
Introduction: Home Hospitalization (HH) is an effective intervention for severe
acute exacerbation of COPD (AECOPD). Exercise training after AECOPD treated
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at HH can be useful to improve functional capacity and quality of live in those
patients. Nevertheless, to assess exercise tolerance at home is complex. The modified Glittre ADL-Test is a measure of functional status that we have adapted to
patient’s home.
Objective: Analyze the modified Glittre ADL-Test as a tool to measure exercise
tolerance during an AECOPD at HH.
Method: 17 AECOPD patients, 15 males (median (ICR): 66 (60-84) years, FEV1
38% (29-44) predicted) attended at HH accepted to participate and completed 3
visits (V1 : HH discharge, V2 : 10 days post discharge, V3 :1 month post discharge).
Outcomes: 1) Modified Glittre ADL-Test: laps (n), VO2 and VE; 2)COPD Assessment Test; 3) MMRC and London Chest Activities of Daily Living (LCADL); 4)
Modified Baecke (V1 and V3 ); 5) Handgrip.
Results: Modified Glittre ADL-Test laps increased (4 vs 5 vs 5,p<0.005), VO2
per lap (242 vs 229 vs 177 mL/min,p<0.03) and VE per lap decreased (7 vs 7
vs 5 L/min, p<0.01). CAT (18.5 vs 11.5 vs 12, p<0.01), MMRC (2 vs 1.5 vs
1, p<0.01) and Modified Baecke (4 vs 14, p<0.01) also significantly improved
between each assessment. There were no differences in Handgrip or LCADL.
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P620
Acute effects of light-emitting diodes on muscle fatigue during isometric
exercise in patients with COPD: A pilot study
Eduardo Foschini Miranda, Paulo Henrique Marchetti, Ernesto Cesar Pinto Leal
Junior, Simone Dal Corso. Post Graduate Program in Rehabilitation Sciences,
Nove de Julho University, São Paulo, SP, Brazil
Background: Patients with chronic obstructive pulmonary disease (COPD) are
susceptible to early muscle fatigue. Light-emitting diodes (LEDs) have been used
to minimize muscle fatigue in athletes and healthy subjects.
Aim: To investigate the acute effects of LEDs on muscle fatigue and perception
of effort in patients with COPD during isometric endurance test of the quadriceps
femoris (QF).
Methods: Ten patients (VEF1 50±13% of predicted) underwent a single LED and
placebo (PL) application, 48 h apart, in a randomized, cross-over design. The LED
and PL were applied in three localized areas of the QF (rectus femoris, vastus
lateralis, and vastus medialis). Before and after exposure to LED and PL, patients
performed an isometric endurance test (80% of the maximum voluntary isometric
contraction) until the limit of tolerance concomitant to surface electromyography
recording (median frequency as mean outcome). The slope obtained from linear
regression analysis of the median frequency (MF) over endurance time was also
used as an endurance index.
Results: Endurance time increased significantly after exposure to LED (from
26±2s to 53±5s) as compared to PL (from 23±3s to 30±4s) (F = 64, P =
0.0001). A greater decline in MF was observed during isometric endurance test
after placebo, compared to LED (F = 14.6, P = 0.004). The slope of the MF over
time was lower post-LED compared to post-placebo (-0.7±0.3 vs. -1.5±0.8; P =
0.004). The dyspnea score corrected for endurance time was lower post-LED (P =
0.008), but similar for fatigue both post-LED and post-PL.
Conclusion: A single application of LED minimizes muscle fatigue and increases
isometric endurance time.

Conclusion: Modified Glittre ADL-Test was suitable to measure exercise tolerance
following an AECOPD attended at patient’s home.

P619
Six minute walking test in chronic respiratory failure: Which reflects the
patient clinic status, walking distance or %predicted value?
Zuhal Karakurt, Gökay Güngör, Nalan Adigüzel, Rüya Evin Aydin,
Merih Kalamanoglu Balci, Raziye Sancar, Suat Solmaz, Özlem Yazicioglu
Moçin. Respiratory Intensive Care Unit, Sureyyapasa Chest Diseases and
Thoracic Surgery Training and Research Hospital, Istanbul, Turkey
Aim: Six minute walking test (6MWT) values are limited for the patients who has
been prescribed noninvasive mechanical ventilator due to chronic respiratory failure (CRF). We aimed to answer either walking distance (WD) or % predicted value
better reflects the respiratory function of the patients who use home mechanical
ventilators (HMV) due to CRF.
Methods: 6MWT is performed in patients during June-December 2011 who were
already using HMW due to CRF and followed in our polyclinic.WD,ideal and lower
limit of normal WD according to gender,age,BMI and %predicted of ideal values
were calculated. Parameters that recorded during standart 6MWT and %predicted
values were compared according to arterial blood gas (ABG),spirometry values
and concomitant diseases.
Results: Correlation of WD and %predicted values for spirometry and ABG values
of 144 patients were shown in Table 1.

P621
Acu-TENS reduces breathlessness during exercise in people with COPD
Shirley Ngai 1 , Jennifer Alison 2,3 , Lissa Spencer 3 , Alice Jones 1 . 1 Department of
Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong,
Hong Kong; 2 Discipline of Physiotherapy, The University of Sydney, NSW,
Australia; 3 Department of Physiotherapy, Royal Prince Alfred Hospital, Sydney,
NSW, Australia
The aim was to evaluate the effect of the application of transcutaneous electrical
nerve stimulation of acupoints (Acu-TENS) on breathlessness during exercise.
Methods: Individuals diagnosed with COPD were recruited in this randomized
crossover study. Participants performed two incremental shuttle walk tests (ISWT)
to determine an appropriate speed for the endurance shuttle walk test (ESWT).
After a session for practice of the ESWT, participants attended twice, one week
apart, and performed two ESWTs per visit. On each visit, the second ESWT was
performed with either Acu-TENS, i.e. application of TENS onto acupoints for
breathlessness (EX-B1, Dingchuan) or Sham-TENS, i.e. application of TENS onto
non-acupoints on the patella, in random order, for 45 minutes prior to and during
the second ESWT. The assessor was blinded to group allocation. The duration
of each ESWT and the dyspnoea score (Borg scale, 0-10) at isotime of the two
ESWTs on any one visit were recorded for comparison.
Results: Twenty-one participants, mean (±SD) age 71±6 years, FEV1 % pred
51±22%, completed the study. At isotime, Acu-TENS showed a significant
between-group reduction in dyspnoea of -0.7 unit (95%CI -1.2 to -0.1), p=0.016.
A subgroup analysis of participants with dyspnoea ≥ 4 (n=12) at end of the
ISWT showed a significant reduction in dyspnoea with Acu-TENS compared to
Sham-TENS of -1 unit (95% CI -1.7 to -0.3), p=0.011, but not in those with
dyspnoea <4 (n=9). No significant difference in endurance shuttle walk duration
was observed between groups.
Conclusion: Acu-TENS may alleviate dyspnoea during walking in people with
COPD, particularly in those who had more severe dyspnoea during exercise.

Table 1
6MWT, meter

FEV1, ml
FEV1 % predicted
FVC, ml
FVC % predicted
FEV1/FVC
PaCO2
PaO2/FiO2

6MWT, % predicted value

r

p

r

p

0.29
0.05
0.20
–0.04
0.12
–0.12
0.40

0.001
0.60
0.027
0.63
0.21
0.16
0.001

0.44
0.45
0.26
0.30
0.26
–0.26
0.36

0.001
0.001
0.003
0.001
0.004
0.002
0.001

Patients diagnoses were grouped as COPD,OHS,kyphoscoliosis and parenchymal
lung diseases and their 6MWT were compared in Table 2.
Table 2
COPD, 38

OHS, 52

6MWT, m
316 (226-390) 303 (240-362)
6MWT % predicted 59 (43-69)
73 (63-82)
Ideal 6MWT, m
527 (489-585) 408 (353-491)
Lower limit normal 374 (336-432) 262 (210-338)

Kyphoscoliosis, 23

PAH, 31

p

420 (318-462)
71 (56-75)
605 (566-692)
452 (413-539)

333 (273-372)
67 (47-75)
491 (450-590)
348 (301-437)

0.002
0.001
0.001
0.001

Conclusion: Predicted % values of 6MWT are better correlated with respiratory
functions than WD for patients who use HMV due to CRF.

P622
Functional and metabolic consequences of increasing levels of neuromuscular
electrical stimulation in non-depleted patients with COPD and healthy
controls
Mari Fernandes 1 , Wladimir Medeiros 1 , Diego Paiva 1 , Flávia Manfredi 1 ,
Cesar Amorim 2 , Luciana Chiavegatto 1,2 , J. Alberto Neder 1 . 1 Department of
Medicine, Federal University of Sao Paulo (UNIFESP), Sao Paulo, SP, Brazil;
2
Department of Physiotherapy, City of Sao Paulo University (UNICID), Sao
Paulo, SP, Brazil
Rationale: Neuromuscular electrical stimulation (NMES) has been progressively
used to improve skeletal muscle performance in patients with COPD. It is presently
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unknown, however, whether NMES is able to induce similar physiological and
metabolic responses in COPD patients and healthy subjects.
Objective: To compare functional (torque) and metabolic (deoxygenation) effects
of NMES at increasing levels of stimulation in patients with COPD and age- and
gender-matched controls.
Methods: Fifteen males with moderate-to-severe COPD (FEV1 = 46.2±18.1%
pred) and 10 controls underwent high-frequency (50Hz) NMES at 20 to 50 mA.
Torque was measured by isokinetic dynamometry, muscle deoxygenation (HHb)
by near infrared spectroscopy, and muscle mass by DEXA.
Results: Maximal voluntary contraction (MVC) was significantly lower in patients
than controls; these differences, however, disappeared after muscle mass correction
(p>0.05). There were progressive increases in torque and HHb with amplitude of
stimulation in both groups. Although absolute torque at given level of stimulation
was systematically lower in patients, MVC-corrected values were similar (20 mA
and 50 mA= 5.7±3.7% and 24.4±8.4% in patients and 6.4±5.2% and 22.4±10.0%
in controls, respectively). Moreover, there were no between-group differences in
HHb (% cuff-induced maximal) across the stimulation intensities (p>0.05).
Conclusions: Our results indicate preserved functional and metabolic responses
to NMES in non-depleted patients with moderate to severe COPD. These data
suggest that they might derive full physiological benefit from this intervention.

(D.A.S.H., Klingensmith HealthCare, Ford City, PA)]. The program consists of
face to face visits by a respiratory therapist with the patient on days 2, 7, and
30 following hospital discharge. Education, behavior modification, skills training,
oxygen titration during performance of activities of daily living, clinical assessment, and adherence data collection are components of the program. The 30 day
readmission rates following discharge for all patients entered into the program over
a twenty four month period (March 2010 through February 2012) were evaluated.
Results: 385 consecutive patients with COPD (mean age 71 + 12 years) from
23 different hospitals were enrolled into the program. 123 (31%) patients refused
additional follow up after the first home visit. The 30 day readmission rate for
those patients who chose to continue the program (209) was 2.8%.
Conclusions: The use of a multiple visit respiratory therapist based patient centered
management program resulted in a significant decrease in the 30 day readmission
rates for those patients who elected to continue with the DASH management
program.

P625
Current COPD care in the UK – Data from 160000 patients in the POINTS
database
Anthony De Soyza 1 , Kate Best 2 , June Roberts 3 . 1 Institute of Cellular Medicine,
Newcastle University, Newcastle upon Tyne, Tyne and Wear, United Kingdom;
2
Statistics and Epidemiology, Institute for Health and Society, Newcastle
University, Newcastle upon Tyne, Tyne and Wear, United Kingdom; 3 Salford
Royal NHS Foundation Trust, Salford Royal NHS Foundation Trust, Salford,
United Kingdom

P623
CREWS – A validation pilot
Phyllis Murphie, Margaret Gall, Helen Coles, Jane Gysin, Stuart Little,
Paul Rafferty. Respiratory Medicine, Dumfries and Galloway Royal Infirmary,
Dumfries, United Kingdom

Background: COPD is a major UK healthcare cost. Differing standards of care
exist e.g.those qualifying for payment;Quality & Outcomes Framework (QOF) vs.
the non-incentivised NICE guidelines.
Aims: To define a large UK wide COPD cohort and describe their primary care
management compared to these standards.
Methods: We interrogated thePatient Outcomes and Information Service (POINTS)
database of participating practices in the UK. POINTS provided by GlaxoSmithKline UK Ltd as a service to medicine is delivered by Quintiles Data was collected
between 2007-08 and 2009-10.
Results: 1265 GP Practices had a list size of 7million with 160000 COPD patients.
911 practices returned total list sizes (1.7% prevalence of COPD) 51,000 (32%)
had a COPD review recorded yet 85000 (53%) had spirometry recorded within 15
months, 124600 had flu and/or pneumococcal vaccination status recorded (82%) yet
only 15% had exacerbation frequency recorded. Increases in MRC dyspnoea score
(MRCD) recording occurred from 2007 at 28% to 44% in 2009 (p<0.001). The
most common prescription was short acting β agonist SABA in 67%, ICS/LABA
combi- inhaler in 47%, LAMA in 30%. 24,000 (15%) were prescribed an ICS
inhaler (out of licence and against NICE guidelines). 19000 patients with mild
airflow limitation were on ICS-LABA beyond licence (FEV1 60-80%). We found
10,000 potentially misdiagnosed patients with FEV1>80%; of these 38% were on
ICS-LABA and 20% were on LAMA.
Conclusions: Overtreatment of mild COPD with ICS-LABA or LAMA is frequent.
Exacerbations rates were poorly recorded suggesting incomplete COPD reviews
that may lead to failure of appropriate management. Exacerbation frequency
recording should be incorporated into QOF pay.

A previous pilot of a Community Respiratory Early Warning System (CREWS)
measuring signs/symptoms with telehealth support to assess its impact on self
management skills, early recognition of deterioration and subsequent health care
utilisation were positive. A further validation study in 20 patients with severe
COPD has now been conducted.
2 withdrew consent and 5 died due to the severity of COPD during the evaluation.
13 were invited to complete an evaluation that consisted of a visual analogue scale
of their experience of using the CREWS with 1 being not useful and 5 being very
useful. 3 were no longer using the CREWS although reported benefit initially in
terms of recognising deteriorating health and made contact with the respiratory
service. Results from the remaining 10 are reported.

P626
The need for the integrated care for advanced COPD patients in the northern
Poland (Pomerania)
Iwona Damps-Konstanska 1 , Lidia Werachowska 4 ,
Amelia Szymanowska-Narloch 1 , Piotr Krakowiak 3 , Malgorzata Kaczmarek 2 ,
Ewa Jassem 1 . 1 Department of Allergology, Medical Uniwersity of Gdansk,
Poland; 2 Department of Pneumonology, Province Hospital, Chojnice, Poland;
3
Department of Socjology, and Education, Univeristy Nicolaus Copernicus,
Torun, Poland; 4 Department of Nursing, Medical College, Chojnice, Poland
COPD is one of the most prevalent chronic disease, significantly increasing morbidity and mortality in developed countries. Symptom control and preventing risk
of exacerbation is the main goal in the management of COPD. Poor compliance
and insufficient self-management, especially in the more advanced patients are recognized causes of increased exacerbation rate. Currently, in the Northern Poland
the model of integrated care for advanced COPD patients is to be introduced.
However little is known about the need and acceptance for such a care among
patients and their relatives. Thus, the aim of this initial study was to assess the
QoL (using SGRQ) in 30 consecutive advanced COPD patients living one of
the small towns in Pomerania and their acceptance for continuing support (two
times a week during one month) delivered in their homes (assessed by specially
constructed questionnaire). Home intervention included two-hours meeting (structured as follows: 30 min of education including assessment of the proper use of
inhalators and medications intake, 30 min of physical activity, 30 min of small-talk
focused on the subject proposed by patient, and 30 min of the assessment of
symptoms, pulsoximetry and PEF measurement) with medical caregiver. Results
demonstrated poor QoL in the study group during the stable period of the disease
(total score of SGRQ – mean: 71; range: from 24 to 91) and the full acceptance for
the home support (28 patients were very satisfied, 2 were satisfied). These findings
confirmed the need for integrated care in Pomerania and chance for realization of
the program.

100% of respondents reported the CREWS as useful/very useful. On ease of use
70% reported it very easy, 20% fairly easy and 10% easy to use the tool. 90% of
respondents are still using the tool.
Conclusion: These responses validate the use of CREWS. It has the potential to
assist in early recognition of exacerbations, improve self management skills and
thus reduce hospital admission rates and will be tested in a larger population.

P624
Rehospitalization rates for patients with COPD who require supplemental
oxygen therapy following a hospitalization for an exacerbation
Brian Carlin 1 , Kim Wiles 2 , Dan Easley 2 . 1 Pulmonary and Critical Care
Medicine, Allegheny General Hospital, Pittsburgh, PA, United States; 2 Medicine,
Klingensmith HealthCare, Ford City, PA, United States
Objective: To compare the hospital readmission rates for patients with COPD who
require supplemental oxygen therapy following an exacerbation who are entered
into a home-care based, respiratory therapist centered transition of care program.
Method: Patients with a diagnosis of a COPD exacerbation who required supplemental oxygen therapy on hospital discharge were entered into a post hospitalization transition of care program {Discharge, Assessment and Summary @ Home
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P627
Family care in advanced COPD: Perceived difficulties and expectations of
support from services
Ana Pereira 1 , Daniela Figueiredo 1,2 , Alda Marques 1,2 . 1 Escola Superior de
Saúde, Universidade de Aveiro, Portugal; 2 Unidade de Investigação e
Informação Sobre Adultos e Idosos, Universidade do Porto, Portugal

Conclusion: This research suggests the importance of psychological distress
screening for patients with persistent asthma, as COPD also. Further studies are
needed to examine the correlations between the severity of the respiratory disease
and mental status and to target the psychological factors that contribute worsening
asthma and COPD.

Chronic Obstructive Pulmonary Disease (COPD) is an incapacitating, highly prevalent disease which often requires intensive support from patient’s family members.
However, knowledge about the difficulties experienced by family members in
their caregiving role remains scarce. This study aimed to explore the difficulties
experienced by family carers, and their expectations towards social and health
support services.
A qualitative, cross-sectional study was conducted with 21 family carers of COPD
outpatients at advanced grades (GOLD 3 and 4). Semi-structured interviews were
performed to collect data. Participants were mostly female (n=20), with a mean
age of 60.90±12.35 years old, spouses (n=12) and caring for more than 4 years
(n=18). All interviews were audiorecorded, transcribed and submitted to content
analysis by 2 independent judges.
The major difficulties reported are related to: i) provide support in basic [washing
(n=6), dressing (n=2)], and in instrumental activities of daily living [preparing
meals (n=4)]; ii) communication with patient (n=2); and iii) restrictions in social
activities (n=2); Six carers did not identify any difficulty. Most of participants
(n=12) could not identify how formal support services could help them. Only 3
participants reported the need of help to provide support in activities of daily living.
Carers reported several difficulties in their caregiving role. However, they were
unable to identify how social and health services could support them. The lack
of information about community resources might explain these results. Strategies towards effective flow of information must be addressed in order to prevent
caregivers’ burden.

P630
Influence of anthropometric characteristics in expiratory reserve volume of
morbidly obese
Eli Maria Pazzianotto-Forti 1 , Fabiana Peixoto-Souza 1 , Camila Piconi-Mendes 1 ,
Letícia Baltieri 1 , Marcela Barbalho-Moulin 2 , Irineu Rasera-Junior 3 ,
Elisane Pessotti 4 , Dirceu Costa 2,5 . 1 Physical Therapy, Methodist University of
Piraciaba, Piracicaba, SP, Brazil; 2 Physical Therapy, Federal University of São
Carlos, SP, Brazil; 3 Gastroenterology Center and Obesity Surgery, Bariatric
Clinic, Piraciaba, SP, Brazil; 4 Physical Therapy, Bariatric Clinic, Piracicaba, SP,
Brazil; 5 Physical Therapy, Nove de Julho University, Sao Paulo, SP, Brazil
Introduction: The reduction of the expiratory reserve volume (ERV) is considered
the most consistent finding for changes in lung volume in morbid obesity. The
importance of decreased ERV in morbid obesity is attributed to the known association between these volumes with the closure of small airways, which causes
hypoxemia.
Objective: Was to correlate ERV with anthropometric characteristics of morbid
obese women.
Methods: Cross-sectional study with morbidly obese (BMI≥40kg/m2 ) and control
group (BMI between 18.5 and 24.9 kg/m2 ), both with normal lung function. The
body mass index (BMI), waist circumference (WC), waist-hip ratio (WHR), and
neck circumference (NC) were measured. Subsequently, pulmonary function test
were performed.
Results: A total of 30 morbidly obese (BMI 44.7±4.11 kg/m2) and 30 lean women
(BMI 22.1±1.8 kg/m2 ) were evaluated. ERV was significantly lower in obese [0.28
(0.14L-0.60 L)] when compared to lean women [0.74 (0.51L-1.08L)] The percentage of predicted values of forced expiratory volume in one second (FEV1 ) were
significantly lower in morbidly obese (88.31±4.31L/min) when compared to lean
women (102.75±13.2L/min). There were no differences in forced vital capacity
(FVC), the ratio FEV1 /FVC. There was negative correlation between body mass,
BMI, waist circumference (WC), waist-to-hip ratio (WHR) and neck circumference
(NC) with ERV, respectively (r=- 0.3757, -0.4112, -0.4771, -0.03456, -0.5145).
Conclusions: The ERV is influenced by body mass, BMI, WC, WHR and NC.

P628
Rehospitalization rates for patients with pneumonia who require
supplemental oxygen therapy following hospital discharge
Brian Carlin 1 , Kim Wiles 2 , Dan Easley 2 . 1 Pulmonary and Critical Care
Medicine, Allegheny General Hospital, Pittsburgh, PA, United States; 2 Medicine,
Klingensmith HeatlhCare, Ford City, PA, United States
Objective: To compare the hospital readmission rates for patients with pneumonia
who require supplemental oxygen therapy following an exacerbation who are
entered into a home-care based, respiratory therapist centered transition of care
program.
Method: Patients with a diagnosis of pneumonia who required supplemental
oxygen therapy on hospital discharge were entered into a post hospitalization transition of care program {Discharge, Assessment and Summary @ Home (D.A.S.H.,
Klingensmith HealthCare, Ford City, PA)]. Patients with a diagnosis of COPD
were excluded from this analysis. The program consists of face to face visits by
a respiratory therapist with the patient on days 2, 7, and 30 following hospital
discharge. Education, behavior modification, skills training, oxygen titration during
performance of activities of daily living, clinical assessment, and adherence data
collection are components of the program. The 30 day readmission rates following
discharge for those patients entered into the program over a twenty four month
period were evaluated.
Results: 22 consecutive patients with pneumonia from 23 different hospitals were
enrolled into the program over the two year period. None (0%) of the patients
were rehospitalized within the first thirty days following hospital discharge.
Conclusions: The use of a multiple visit respiratory therapist based patient centered
management program resulted in a significant decrease in the 30 day readmission rates for those patients who were discharged following a hospitalization for
pneumonia.

P631
Association between the mini nutritional assessment and the COPD
assessment test
Ryuko Furutate 1 , Takeo Ishii 1,2 , Takashi Motegi 1,2 , Kouichi Yamada 1,2 ,
Kumiko Hattori 1,2 , Yuji Kusunoki 1,2 , Akihiko Gemma 2 , Kozui Kida 1,2 .
1
Respiratory Care Clinic, 2 Division of Pulmonary Medicine, Infectious Diseases,
and Oncology, Dept. of Internal Medicine, Nippon Medical School, Tokyo, Japan
Background: The Mini Nutritional Assessment® (MNA) has not been studied
extensively in COPD patients.
Objectives: We evaluated whether COPD patients with impaired health status
as determined by the COPD Assessment Test (CAT) have poor nutritional status
according to the MNA.
Methods: We recruited clinically stable male COPD outpatients (age, ≤65 years)
for a cross-sectional study. We conducted the following examinations: pulmonary
function tests, nutritional assessment using the MNA questionnaire (high scores
indicate good nutritional status), the CAT, and dyspnoea evaluation. The patients
were divided into 2 groups: (A) those with CAT scores ≥10 and (B) those with
CAT scores <10. We also calculated 4 scores exploring the domains of the nutritional status from the MNA questionnaire: anthropometric, general, dietary, and
subjective scores.
Results: The study included 68 patients (mean age, 75.4 years). The total score
was significantly correlated with FEV1% predicted, BMI, the modified Medical
Research Council dyspnoea score, and the CAT score (Spearman’s rank correlation
coefficient, ρ = 0.298, p = 0.013; ρ = 0.701, p < 0.0005; ρ = −0.373, p = 0.002;
and ρ = −0.363, p = 0.002; respectively). Group (A) (n = 47) had significantly
lower total, general, dietary, and subjective scores than group (B) (n = 21) (p =
0.003, p = 0.029, p = 0.045, and p = 0.014, respectively, Mann-Whitney U-test).
Conclusions: The nutritional status as determined by the MNA was associated with
pulmonary function, dyspnoea, and the COPD-related health status. In addition,
the nutritional status as determined by the MNA was significantly lower in COPD
patients with CAT scores ≥10 than in those with CAT scores <10.

P629
Psychologicl distress in asthma and COPD
Branislava Milenkovic 1,2 , Aleksandra Ilic 1,2 , Sanja Dimic-Janjic 2 . 1 Faculty of
Medicine, University of Belgrade, Serbia; 2 Clinic for Pulmonary Diseases,
Clinical Center of Serbia, Belgrade, Serbia
Background: The effective control of asthma requires a treatment regimen that
may be compromised by psychological factors, such as anxiety and depression.
The aim of our study is to estimate the prevalence of anxiety and depression among
adults with stable persistent asthma.
Methods: We analyzed the data from 50 adult patients with persistent asthma
(group A). Fifty patients with COPD (GOLD II-IV) were the control group (group
B). The pulmonary function test was performed by spirometry. Depression and
anxiety scores were assessed by Hospital Anxiety and Depression Scale. The
prevalence of anxiety and depression was calculated in both groups and the difference between groups was estimated. The correlation between pulmonary function
parameters and psychological distress was calculated.
Results: The anxiety score in Group A was 6.2±2.3 and in Group B 7.87±4.35.
The depression score in Group A was 4.9±2.4 and in Group B 7.97±4.04. The difference between groups was significant for both anxiety and depression (p<0.05).
There was no correlation between psychological status and pulmonary function
tests in group A (p>0.05) and in group B (p>0.05).

P632
Usability of digital media in patients with COPD: A pilot study
Amy Cheung 1 , Anton Janssen 1 , Oliver Amft 2 , Emiel Wouters 3 , Martijn Spruit 3 .
1
Patient Care Solutions, Philips Research, Eindhoven, Netherlands; 2 Signal
Processing Systems, Technical University, Eindhoven, Netherlands; 3 Program
Development Centre, CIRO+, Centre of Expertise for Chronic Organ Failure,
Horn, Netherlands
Digital media can serve as the main interface between the patient and the care-
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giver in home monitoring solutions. The selection of the most appropriate digital
medium for the specific target group is critical to ensure compliance with the
home monitoring system. This pilot study aims to gather insights from patients
with Chronic Obstructive Pulmonary Disease (COPD) on the ease-of-use, efficacy,
effectiveness and satisfaction of different types of digital media. Five off-the-shelf
digital media devices were tested on 9 patients with COPD at CIRO+ in Horn,
The Netherlands. Usability was evaluated by asking patients to use each device
to answer questions related to their symptoms and health status. Subsequently,
patients completed a paper-based questionnaire, which assessed prior experience
with digital media, device dimensions, controllability, response speed, screen readability, ease-of-use, and overall satisfaction. After testing all the devices, patients
ranked the devices according to their preference. We identified the laptop as the
preferred device due to its good controllability, fast response time and large screen
size. The Smartphone was the least favorite device as patients found the device and
screen size to be too small, which made it difficult to interact with. The pilot study
has provided important insights to guide the selection of the most appropriate type
of digital medium for implementation in home monitoring solutions for patients
with COPD. As the digital medium is an important interface to the patient, it
is essential that patients feel motivated to interact with the digital medium on a
regular basis.

tions of oxygen source and VMS delivered oxygen that was higher than expected.
This occurred in 45% of cases via the concentrator and 81.8% of cases via the
walled oxygen. For all VMS the oxygen percentage delivered was lower or equal
when using concentrators than from the wall oxygen source. The use of VMS with
oxygen concentrators did not trigger the devices used to alarm.
Conclusion: Oxygen delivered by a VMS and a home concentrator appears safe
compared to controlled oxygen in hospital.

P635
Long-term oxygen therapy (LTOT): Retrospective audit on ten years
prescriptive appropriateness
Licia Ballerin, Marzia Simoni, Lucia Ritrovato, Carlo Barbetta, Marco Piattella,
Franco Zabini, Stefano Putinati, Alfredo Potena. Respiratory Physio-Pathology
Unit, Hospital-University S.Anna, Ferrara, Italy
Background: Guidelines focus on three key issues for appropriate prescription of
LTOT: patients should be nonsmokers, in a stable condition, and they should use
oxygen for at least 15 h/day,
Aim: To evaluate prescriptive appropriateness in a group of patients with Chronic
Respiratory Failure during a period of ten years.
Methods: 702 patients (mean age 74±11, 56% males) were prescribed with
LTOT between 2002 and 2011. Prescriptive appropriateness based on PaO2 or non
invasive SaO2, as indicated by the ERS guidelines.
Results: O2 source: 84.1% liquid, 13.5% concentrator, and 2.3% gas. Main reason
for prescription was pulmonary: 88.4%, 69.1% for COPD. Among patients with
PaO2 and SaO2 traceable values (n=609), the prescription resulted appropriate for
240 (39.4%). Pneumologists showed higher prevalence of LTOT appropriateness
than other prescriptors: difference not significant. We noted low appropriateness
from 2002 to 2006, followed by a constant improvement: at that time we performed an educational program for all prescribers. On 2011 we noted a new drop
in appropriateness.
Conclusion: The results confirm that a considerable amount of patients are inappropriately prescribed. Efforts need to improve the adherence to the published
international guidelines for LTOT prescription through continuous educational
programs aimed to all prescribers.

P633
A home telehealth service for patients with severe COPD. The PROMETE
study
Gonzalo Segrelles 1 , Cristina Gómez-Suárez 2 , Enrique Zamora 1 ,
Amelia Gonzalez-Gamarra 3 , Milagros González-Bejar 4 , Ana Jordán 2 ,
Elena Tadeo 2 , Ricardo Lavandeira 2 , Guillermo Fernández 5 , Alberto Sebastián 6 ,
Carmen Torres 1 , Julio Ancochea 1 . 1 Neumología, Hospital Universitario La
Princesa, Madrid, Spain; 2 Air Products Healthcare, Air Products Healthcare,
Madrid, Spain; 3 Atención Primaria, Centro de Salud Goya, Madrid, Spain;
4
Atención Primaria, Centro de Salud Montesa, Madrid, Spain; 5 Documentación
Clínica, Hospital Universitario La Princesa, Madrid, Spain; 6 Director de
Continuidad Asistencial, Hospital La Princesa, Madrid, Spain
Goal: To establish the efficacy of a home telehealth service in patients with severe
COPD, measured as the reduction in the number of hospitalisations, the length of
hospital stay, A&E visits and deaths, due to COPD exacerbations.
Materials and methods: The PROMETE study is a randomised controlled trial
including two groups, conventional healthcare and another home telehealth, with
30 patients participating in each group. The trial was performed by the Pneumology Department from the Hospital Universitario La Princesa (Madrid, Spain) and
coordinated with four local Primary Care Centers. Telehealth equipment, home
service, technical assistance and specialized telehealth triage center was provided
by Air Products Healthcare.
Patients included in the trial suffered severe COPD, GOLD stage IV, with at least
an exacerbation episode that leaded to hospitalization in the year prior to inclusion
in the trial.
Vital signs like blood pressure, heart rate, blood oxygen saturation and pick-flow
where monitored in a daily bases.
Results: In the first three months of monitoring, 74 red alerts (clinical alerts)
were detected. These alerts were evaluated upon severity and immediate clinical
response was activated. The intervention group (home telehealth) experienced 10
A&E visits, 6 hospital admissions (with 44 cumulative days of stay), and 1 death
due to a COPD exacerbations. While the control group experienced 30 A&E visits,
21 hospital admissions (with 239 cumulative days of stay) and 3 deaths.
Conclusions: Home Telehealth Services are effective in the follow-up of patients
with severe COPD, and considerably reduce the number of hospital admissions
and A&E visits, as compared with the control group.

P636
Formal oxygen assessment; improving patient safety and reducing cost
Katherine Ibison 1 , Nick John 2 , Koothali Srinivasan 2 , Harmesh Modgil 2 .
1
Respiratory Medicine, Royal Wolverhampton Hospitals NHS Trust,
Wolverhampton, West Midlands, United Kingdom; 2 Respiratory Medicine,
Princess Royal Hospital, Telford, Shropshire, United Kingdom
Introduction: Home oxygen prescribing in the UK has improved significantly, but
it can still be ordered without the need for formal oxygen testing.
Results: Data were analyzed from 134 consecutive patients attending formal
oxygen assessment at the Princess Royal Hospital, Telford. The patient’s primary
diagnoses are shown in Figure 1. They had a mean age of 72.2 (range 42-91) and
75% were on one or more modalities of oxygen prior to formal assessment (38%

P634
Can controlled oxygen be safely given in the home environment?
Philip Mitchelmore 1 , Rahul Shrimanker 1 , Graham McClue 2 , Justin Pepperell 1 .
1
Respiratory Medicine, Musgrove Park Hospital, Taunton, United Kingdom;
2
Clinical Services, Air Liquide, South Shields, United Kingdom
Figure 1. Primary diagnosis of patients attending for formal oxygen assessment.

Introduction: Long term oxygen therapy is a widely used treatment in end stage
COPD. Uncontrolled oxygen therapy can be dangerous due to CO2 retention. In
hospital these patients would often receive controlled oxygen via Venturi mask
systems (VMS). Historically VMS have not been used in the community as they
may cause concentrators to alarm and may not deliver an accurate FiO2. With
newer concentrators and VMS available, we wanted to know if accurate FiO2
could now be practically delivered.
Aims: To compare the actual delivered oxygen concentration versus the manufacturers expected oxygen concentration through various combinations of VMS and
oxygen concentrators.
Methods: We measured percentage oxygen output at manufacturers recommended
flow rates via a concentrator. We tested three makes of VMS (Respironics, Salter
Labs and Intersurgical) and 2 types of concentrator, the AirSep New Life Elite
0-5l/min and the AirSep VisionAire3 0-3 l/min. We also tested the VMS with the
hospital oxygen supply.
Results: The average differences from the stated percentage for the 3 makes of
VMS via the concentrators were 2.2% (Respironics), 1.4% (Salter labs) and 1.1%
(Intersurgical). For walled oxygen it was 4.2%, 0.3% and 1.6%. Some combina-

Figure 2. Oxygen outcome following formal assessment.
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short burst, 53% ambulatory, 47% long term). The oxygen was prescribed mainly
by Respiratory Nurses (40%) and General Practitioners (31%).
A pO2 of ≤8kPa was found in 89% of patients with oxygen saturations of ≤92%.
However, only 2% with saturations above 92%, had a pO2 of ≤8kPa. A clinically
significant (≥4%) desaturation was seen in 15 out of 16 patients during ambulatory oxygen assessment. The outcome following the formal oxygen assessment is
shown in Figure 2.
Conclusions: Reassessment of patients already on oxygen is worthwhile and may
improve patient safety and cost-eficiency. Oxygen saturations of ≤92% should
be used to screen patients being considered for oxygen assessment. Ambulatory
assessment is under-utilized.

P637
Ventilatory responses during 6-min walk test in stable COPD patients
Masahiro Satake 1 , Takanobu Shioya 1 , Hitomi Takahashi 2 , Keiyu Sugawara 2 ,
Chikage Kasai 2 , Noritaka Kiyokawa 2 , Toru Watanabe 2 , Sayaka Sato 2 ,
Atsuyoshi Kawagoshi 3 , Mitsunobu Homma 4 . 1 Physical Therapy, Akita University
Graduate School of Health Sciences, Akita, Japan; 2 Rehabilitation, Akita City
General Hospital, Akita, Japan; 3 Rehabilitation, Higashi Inaniwa Clinic, Akita,
Japan; 4 Pulmonary Medicine, Akita City General Hospital, Akita, Japan
Aim: The purpose of this study was to evaluate the ventilatory responses during
the 6-minute walking test (6MWT) in stable COPD patients.
Subjects and methods: 23 patients with stable COPD (23 male, age; 75.5±6.4
years (mean±SD), BMI; 22.5±3.8, FEV1 : 56.1±21.2%pred) took part in this
study. Throughout the 6MWT, oxygen uptake (V’O2 ), carbon dioxide production
(V’CO2 ), minute ventilation (V’E), and heart rate (HR) were measured using
a portable cardiopulmonary exercise system (MetaMax 3B, Cortex, Germany).
Dyspnea and oxygen saturation were recorded at the end of each minute during
the 6MWT. Dyspnea was measured using the Borg 0-10 dyspnea scale. The IC
was measured at every two minute during the 6MWT. These data were compared
with those of incremental cycle ergometer test (ICET)
Results: This study showed that the distance walked in the 6MWT was
505.7±100.4 m, the peak V’O2 was 12.9±2.5 ml/min/kg, the peak V’CO2 was
12.5±3.2 ml/min/kg, the peak V’E was 28.2±9.2 L/min, the Borg dyspnea scale at
the end of the 6MWT was 4.6±2.2, and the oxygen saturation showed 89.3±2.9%.
During the 6MWT, V’E/V’O2 and V’E/V’CO2 curve decreased for 2 minutes, and
then showed a leveling off, while these curve inflected upward during the ICET.
Conclusions: These data suggested that the ventilation equivalent at two minutes
was most efficient and that respiratory metabolism was below anaerobic threshold
during the 6MWT in stable COPD patients.

Depression Scale (HAD) focused only on psychological distress. The VSRQ is a
new tool designed to assess HRQL in patients with COPD (Perez T, et al. Int J
Chron Obstruct Pulmon Dis. 2009). The aim of this study was to assess the clinical
interest of this test in the evaluation of patients HRQL in PR.
Methods: We enrolled 138 consecutive patients with chronic lung diseases who
underwent a PR in a monocenter, prospective study (CEPRO 2011-036). The
global score of the VSRQ (scored from 0 to 80 with 8 questions), SGRQ (scored
from 0 to 100 with 8 parts) and HAD (scored from 0 to 42 with 7 questions for
anxiety evaluation and 7 for the depression) were measured at the beginning and
the end of a six week outpatient PR. HRQL improvement was measured by the
increase of the VSRQ score and the decrease of the SGRQ and HAD scores.
Results: The VSRQ correlated with the SGRQ (r=-0.49, p=0.01) and the HAD
(r=-0.47, p=0.01). After PR, there was a significant improvement of the VSRQ (46
vs 39, p<0.001), SGRQ (38.3 vs 42.3, p=0.019) and HAD (14 vs 15.1, NS). The
VSRQ increase correlated with the SGRQ decrease (r=-0.39, p=0.01).
Conclusions: The VSRQ score correlates with the SGRQ and HAD scores. Our
data demonstrate the clinical interest of this simplified test to evaluate the HRQL
in PR.

88. Standard of care, incidential findings, image
acquisition
P640
Quantitative 18FDG PET-CT for the assessment of pulmonary neutrophilic
inflammation in COPD
David G. Parr. Department of Respiratory Medicine, University Hospital,
Coventry, United Kingdom
Introduction: Neutrophilic inflammation is of pathogenetic importance in COPD
but non-invasive clinical assessment is problematic. We assessed the utility of
18
FDG PET-CT as a spatially-informative surrogate measure of pulmonary neutrophilic inflammation in COPD.
Methods: 18 FDG PET-CT imaging, CT densitometry, clinical and physiological
assessment were performed in 10 patients with usual COPD. Regional pulmonary
18
FDG uptake was estimated by 3-D Patlak graphical analysis as an indicator of
pulmonary neutrophilic glycolytic activity and related to lung physiology and lung
density.

P638
The effect of corticosteroid use on skeletal muscle function in patients with
interstitial lung disease
Masatoshi Hanada 1 , Noriho Sakamoto 2 , Yuji Ishimatsu 2 , Tomoyuki Kakugawa 2 ,
Ryo Kozu 1 , Hideaki Senjyu 3 , Shigeru Kohno 2 . 1 Department of Rehabilitation
Medicine, Nagasaki University Hospital, Nagasaki, Japan; 2 Second Department
of Internal Medicine, Nagasaki University School of Medicine, Nagasaki, Japan;
3
Department of Cardiopulmonary Rehabilitation Science, Nagasaki University
Graduate School of Biomedical Sciences, Nagasaki, Japan
Background and objective: Many patients with interstitial lung diseases (ILDs)
may have reduced skeletal muscle strength. Corticosteroid as maintenance therapy
are often used in these patients and known to have many side effects including
muscle weakness. However, the effect of corticosteroid on skeletal muscle strength
is uncertain. The purpose of this study was to examine the effect of maintenance
corticosteroid use on skeletal muscle strength in patients with stable ILDs.
Methods: Eighty-two ILDs patients were studied. Subjects were divided into with
or without oral corticosteroid therapy, and skeletal muscle strength were evaluated.
Results: Handgrip and quadriceps forces were less in patients taking corticosteroid than without steroid. There were significant correlations between % predicted
quadriceps force and mean daily dose (r = -0.260, p = 0.019), duration (r = -0.276,
p = 0.013), and total dosage (mean daily dose*duration, r = -0.289, p = 0.009) of
corticosteroids use.
Conclusions: Corticosteroid usage significantly affected skeletal muscle strength
in patients with ILDs. Moreover, skeletal muscle weakness may be associated with
increasing daily dose and duration of corticosteroids.

P639
Validity of the visual simplified respiratory questionnaire (VSRQ) in
pulmonary rehabilitation
Olivier Le Rouzic 1 , Emmanuel Monge 1 , Frédéric Bart 2 , Benoit Wallaert 1 ,
Jean-Marie Grosbois 3 . 1 Department of Respiratory Diseases, Calmette Hospital,
CHRU of Lille, University of Lille 2, Lille, France; 2 Department of Respiratory
Diseases, Bethune Hospital, Bethune, France; 3 FormAction Santé, FormAction
Santé, Pérenchies, France
Introduction: Evaluating health-related quality of life (HRQL) in pulmonary rehabilitation (PR) is important. The St George’s Respiratory Questionnaire (SGRQ)
is a disease-specific measure often used as a reference test in clinical trials. However, its lengths of completion limits its routine used. The Hospital Anxiety and
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Results: 18 FDG uptake in the upper lung was greater than in the middle and lower
lung regions and correlated with physiological and CT densitometric measures of
disease severity (FEV1% predicted, r= -0.848, p=0.001; FEV1/FVC, r= -0.918,
p<0.001; Kco% predicted, r= -0.624, p=0.027; 15th percentile point, r= -0.709,
p=0.011).
Conclusions: The 18 FDG signal seen in patients with COPD likely relates to
the presence of centrilobular emphysema. The method has a potential role as an
imaging biomarker in mechanistic and interventional studies in patients with usual
COPD.

P641
Optical coherence tomography measurements of subpleural alveolar size
compared to micro-CT and ray-trace modeling
Carolin Unglert 1,2 , William Warger 1 , Jeroen Hostens 3 , Eman Namati 1 ,
Reginald Birngruber 4 , Brett Bouma 1,5 , Guillermo Tearney 1,5,6 . 1 Wellman Center
for Photomedicine, Massachusetts General Hospital and Harvard Medical
School, Boston, United States; 2 Medical Gases R&D, Air Liquide,
Les-Loges-en-Josas, France; 3 Bruker microCT, Bruker, Kontich, Belgium;
4
Institute for Biomedical Optics, University Lübeck, Germany; 5 Harvard - MIT
Division of Health Sciences and Technology, MIT, Cambridge, United States;
6
Department of Pathology, Massachusetts General Hospital and Harvard
Medical School, Boston, United States
Optical frequency domain imaging (OFDI) is a promising second-generation optical coherence tomorgraphy (OCT) modality for visualization of alveolar structure
and function in vivo due to its microscopic resolution (∼10μm) and fast imaging
speed (>100fps). In order to enable quantitative conclusions about alveolar behavior under various ventilation strategies or pathologies, it was crucial to investigate
the validity of alveolar size measurements obtained from OFDI images.
Therefore, we compared the cross-sectional area, perimeter, volume, and surface
area of matched subpleural alveoli from micro-CT (2.9μm resolution) and OFDI
images of fixed air-filled swine samples. Furthermore, we developed a ray-tracing
model that approximates the reconstructed alveolar size within OFDI images based
on potential refraction effects that are not visible in micro-CT images.
We discovered that the relative change in size between alveoli was extremely
well correlated between the two imaging techniques (r>0.9, p<0.0001), but OFDI
images underestimated absolute sizes compared to micro-CT images by 27%
(area), 7% (perimeter), 46% (volume), and 25% (surface area) on average. Using
our model and OFDI measurements of the refractive index for fixed and fresh
lung tissue, the experimentally obtained OFDI measurements could be re-scaled to
approximate the micro-CT measurements with dramatically reduced error (<10%
for all size parameters).
In this study, we have successfully validated relative alveolar sizes as measured
within OFDI images and show the potential to obtain absolute size measurements
with the use of predictive correction factors.

P642
Efficacy of chest CT in establishing the cause of primary spontaneous
pneumothorax
Elite Arnon-Sheleg 1 , Anna Chernihovski 1 , Norman Loberant 1 ,
Vladimir Sonkin 2 , Hector Itzhak Cohen 2 , Edward Altman 3 . 1 Radiology, Western
Galilee Hospital, Nahariya, Israel; 2 Pathology, Western Galilee Hospital,
Nahariya, Israel; 3 Thoracic Surgery, Western Galilee Hospital, Nahariya, Israel
Backround: The cause of primary spontaneous pneumothorax (PSP) is thought to
be a rupture of a subpleural bleb or bulla (BB). Thoracoscopy is considered the
gold standard in determining the presence of BB, but this is an invasive procedure
that has limitations. Recent studies have shown CT to be almost as sensitive for
these findings, but, these studies were either not designed specifically to test this
theory, or had a small number of subjects.
Objective: To evaluate the potential of chest CT for preoperative diagnosing of
pathologies in PSP patients.
Methods: The study included 42 patients with PSP who underwent preoperative
non-contrast chest CT followed by wedge pulmonary resection and pleurodesis through mini-thoracotomy. Results of CT, surgery and pathological study of
resected tissue were compared.
Results: The sensitivity and specificity of CT was 96.4% and 76.5% respectively.
Correlation was also found comparing the size of BB measured on CT and the
pathological study. In 14 cases (30%) no BB were found on CT, during surgery or
pathological examination. In all of these cases a finding known as “apical lines”
(AL) was demonstrated on CT. The pathological examination of the resected lung
specimens showed fibrosis and emphysema.
Conclusions: We found CT to be a very sensitive method of diagnosing BB in
PSP patients. The study also demonstrated the presence of AL in PSP patients
which were the radiological manifestation of limited fibrotic and emphysematous
changes in the apex which may be the cause of PSP in our series of patients.
Preoperative diagnosis of the cause of PSP helped to employ the proper surgical
technique and to prevent recurrence of PSP.

P643
Assessing the standard and accuracy of chest x-ray reporting by medical
physicians in an acute medical take
Imran Satia 1 , Razwana Ahmed 1 , Fawad Zaman 1 , Stuart Mellor 2 . 1 Department of
Respiratory Medicine, East Lancashire NHS Hospitals Trust, Blackburn, United
Kingdom; 2 Department of Radiology, East Lancashire NHS Hospitals Trust,
Blackburn, United Kingdom
Introduction: The reporting of CXRs for medical patients admitted to hospital
vary across Europe. Comparison between physicians and radiology reporting has
suggested radiologists provide improved quality (1) and accuracy (2) of reporting.
In our trust the radiologist report on all the admission CXRs but this may not be
available at the time of physician review.
Aim: To assess if disagreement in reporting between general physicians and a
radiologist would have an impact on the medical management of a patient.
Method: We retrospectively compared the reporting of 50 CXRs by the medical
physician with that of a radiologist.
Results: The overall concordance of reporting was 78%. There were 21/50 normal
CXRs of which the physician correctly reported 20/21 (95%) as normal. The
remaining were either acutely abnormal (14/50, 28%) or had chronic abnormal
changes (15/50, 30%). Only 6/14 (43%) acutely abnormal CXRs were reported
correctly and 11/15 (73%) reported on chronic changes by the physician.
Conclusion: Correctly identifying an acute diagnosis was less than 50%, particularly differentiating between pneumonia and heart failure, yet many trusts require
the physician to report on CXRs. Undergraduate and post-graduate training in
internal medicine does not formally train or examine in radiology and given these
findings more training and service development needs addressing for patient safety.
References:
[1] Weiner SN. Radiology by nonradiologists: is report documentation adequate?
Am J Manag Care. 2005 Dec; 11(12).
[2] Zohair Al Aseri. Accuracy of chest radiograph interpretation by emergency
physicians. Emergency Radiology, 2009; 16(2).

P644
X-ray interpretation: A self-assessment survey
Manish Pagaria, Premnath Balakrishnan, Arun Dev Vellore. Respiratory and
General Medicine, Heart of England NHS Foundation Trust, Birmingham, United
Kingdom General Medicine, Heart of England NHS Foundation Trust,
Birmingham, United Kingdom Acute and Respiratory Medicine, Heart of England
NHS Foundation Trust, Birmingham, United Kingdom
Aim: To assess the confidence of hospital based doctors in reviewing plain
radiographs.
Methods: An online e-survey tool collected responses from 600 doctors from the
West Midlands area, UK. They were asked to rate their confidence as: not confident, will always need senior help; somewhat confident; confident in interpreting
some conditions; confident of routine and common conditions; very confident,
seek radiology advice occasionally; highly confident, almost never seek radiology
advice. We also asked them to self assess their confidence in identifying some
common findings on x-rays; and collected data on any formal or informal training
they had received.
Results: 241 (40%) responses were received; of these 165 were from medical and
76 from non-medical specialities. The level of confidence expressed by medical
doctors in interpreting chest x-rays (48.5%) was significantly higher than abdominal (17.4%) and skeletal x-rays (6.2%). Doctors in non-medical specialties were
better with skeletal x-rays (22.5%).
Of the 241, 70 had been to a radiology course, 127 had some form of formal and
57 had only informal training. 11 (9 medical trainees) did not have any form of
training. 177/241 felt that there should be radiology training for all doctors, and it
should be a compulsory part of the training portfolio.
Conclusion: There was variability in confidence amongst hospital doctors in interpreting x-rays across training grades and clinician groups. Basic radiology training
as a separate competency may need to be considered in the training programmes
and e-portfolio of hospital doctors. Training in chest radiograph interpretation
should merit focused attention in the respiratory specialty training as well as the
HERMES curricula.

P645
Lung ultrasound as an ambulatory investigation tool in respiratory medicine:
An audit of clinical practice
Giuseppe Francesco Sferrazza Papa, Giulia Michela Pellegrino, Paolo Carlucci,
Michele Mondoni, Elena Parazzini, Fabiano Di Marco, Francesca Reali,
Paola Fracasso, Massimo Verga, Sara Job, Marco Grattieri, Stefano Centanni.
Clinica di Malattie dell’Apparato Respiratorio, Ospedale San Paolo, Università
degli Studi di Milano, Milan, Italy
Introduction: Lung ultrasound is an imaging tool which is increasingly used by
nonradiology physicians in the intensive care unit and the emergency department.
However, there is a lack of data concerning lung ultrasound directly provided by
the pulmonologist during ambulatory investigations.
Methods: The study is an audit of clinical practice of the respiratory diseases
ambulatory of a tertiary care university hospital. Consecutive lung ultrasounds,
performed by pulmonologists, were prospectively recorded from April 2011 to
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February 2012. The main indication, methods and clinical consequences were
registered on a web-database.
Results: 8 experienced operators performed 112 exams on 92 patients (aged
66±4 years, mean ± sd, 42 females). The mean duration of the exam was 8±2
minutes. B-mode was used in all patients, while functions such as M-mode and
Color-Doppler were needed in 10% and 4%. Convex probe was the most used as a
single transducer (82% of the cases); linear probe was used in association with the
convex or as unique probe in 22% of the exams. The main indications were: pleural effusion (32%), thoracentesis (25%), lung consolidation (12%), pneumothorax
(10%), dyspnoea (8%), acute exacerbation of COPD (6%), heart failure (4%), and
diaphragm dysfunction (2%). The pulmonologist who executed the exam reported
that in 72% of the cases lung ultrasound had a clinical impact, even if minor, on
patient management.
Conclusions: The execution of lung ultrasound is a rapid and feasible imaging
tool which may often provide clinically relevant data during ambulatory consultations. Further studies will be needed to evaluate the impact of lung ultrasound on
outpatients management.

P646
One year’s experience of mobile bedside chest ultrasound service for pleural
diseases in a district general hospital
Ali Al-Ameri, Jan Droste, Franco Guarasci, Clare Smart, Jawad Azim. General
Medicine, Airedale General Hospital, Steeton, West Yorkshire, United Kingdom
Introduction/Objectives: The role of chest ultrasound for the management of
pleural diseases has evolved rapidly over the last few years. The National Patient
Safety Agency’s rapid response report and the latest British Thoracic Society
guidelines have recommended the use of chest ultrasound prior to intervention
in pleural effusion. We describe our experience with using mobile bedside chest
ultrasound including complication rates, impact on waiting time and length of
hospital stay.
Method: Prospective data from all patients receiving mobile chest ultrasound over
a 12 month period in 2011 was collected. Scans were performed by an acute
medicine physician and respiratory registrars with level 1 competency in chest
ultrasound as classified by the Royal College of Radiology. Case notes, coding and
radiology data were assessed, and comparisons made to waiting time and length
of hospital stay for those receiving chest ultrasound in the radiology department
Results: Overall 126 scans were evaluated with 123 performed the same day as
requested and 3 the next day. Of those, 24 were followed by chest drain insertion,
56 by pleural aspiration and 46 with no intervention. Two patients had small
pneumothoraces post aspiration (3.8%) whilst 1 chest drain insertion and 2 pleural
aspirations failed. Average hospital stay was 13.3 days compared to 18.6 days for
those having scans in the radiology department
An average time of 21 minutes which included scanning duration, collecting and
returning the device was documented in 71 patients.
Conclusion: Mobile bedside chest ultrasound when performed by level 1 competent physicians appears to be safe and considerably reduces length of hospital stay.

P647
Incidental findings on CTPA at a district general hospital
Jennifer Stephens, Victoria Foy, Fernando Chang, Steve Owen. Respiratory
Medicine, Warrington General Hospital, Warrington, United Kingdom
Background: CT Pulmonary Angiogram (CTPA) is the gold standard investigation
for Pulmonary Embolism (PE) in the UK1 .
Aims: Due to the quality of CTPA imaging, incidental findings are often identified.
We investigated the incidence of these findings on CTPA studies done at a large
district general hospital.
Methods: CTPA requests over a 12 month period in 2011 were reviewed retrospectively. Data was collected regarding PE, incidental findings and chest x-ray
(CXR) reports at time of CTPA.
Results: A total of 216 CTPA reports were analysed. Results are seen in Table 1.
Of the patients who had consolidation on CTPA, 9 (17%) had no consolidation
seen on CXR.
In those with a pleural effusion on CTPA, 42 (67%) had no effusion on CXR and
of the patients who had a malignancy, 21 (75%) had not had this detected on CXR.
Table 1 CTPA Incidental Findings
Result
Effusion
Consolidation
Emphysema
Malignancy
Pulmonary Embolism
Fibrosis
Lymph Nodes
Cardiomegaly
Atelectasis
Collapse
Bronchiectasis
Pneumothorax
Pulmonary oedema

Number

%

62
52
43
28
24
23
21
18
17
11
10
2
2

28.7
24.1
19.9
13
11.1
10.6
9.7
8.3
7.9
5.1
4.6
0.9
0.9

Out of 216 patients, 15 (6.9%) had no CXR prior to CTPA and 13 (6%) had no
formal CXR report.
Discussion: At our centre, CTPA yielded 11% diagnosis rate for PE. A sizeable
number of incidental findings were detected resulting in further investigations
and treatments of patients. The sensitivity of CXR is not sufficient to rule out
consolidation in this set of patients. This study emphasises that CTPA is important
in diagnosis of PE, but also in identifying alternative pathologies not seen on
routine CXR
Reference:
[1] BTS Guidelines for the Management of Suspected Acute Pulmonary Embolism. Thorax 2003: 58: 470-484.

P648
Evaluation of incidental findings other than PE on CT pulmonary angiogram
Urvi Shah, Freya Shah, Kabali Nandakumar. Respiratory Medicine, Queens
Hospital, Burton-on-Trent, Staffordshire, United Kingdom
Background: PE is a common cause of admission to hospital, with CTPA increasingly being used to make this diagnosis. However, incidental findings other than
PE are frequently noted. Our objective was to investigate the incidence of these,
and the implications in patient management.
Method: This is a retrospective study which involved all inpatients who had
undergone CTPA from June until November 2009. Data was obtained from PACS
and electronic records. Abnormalities other than PE was identified and new lesions
were differentiated from old.
Results: A total of 112 patients were identified with the majority being male
67 (60%). The mean age was 61 years (range 23 to 97). SOB was the most
prevalent presenting symptom in 62 (55.3%) followed by chest pain 37 (33%).
Chest radiographs were performed in 110 (98.2%) patients, of 52.7% were normal.
PE was found in 28 (25%) patients. Incidental findings were seen in 56 (50%)
patients, 40 (71.4%) of these were new of which 28 (70%) of them needed further
interventions. The most prevalent findings were pneumonia 22 (39%) followed by
fibrosis7 (12.5%), effusions 5 (8.9%) and lung masses 4 (7%). 10 patients had
both PE and incidental findings.
The average length of stay was 7.3 days. Patients with additional pathology stayed
a day longer (7.8 days) than those without (6.8days).
Conclusion: In patients with suspected PE, CTPA has become a routine investigation with a yield of 25% in our study. Incidental pathology was evident in 50%
of scans, which is in keeping with other studies. The addition of these findings on
CTPA impacts on the length of stay of patients in hospital by one day, and has
important implications for the acute clinical management of these patients.

P649
Audit of the investigation of suspected pulmonary embolism in pregnancy
Jovin Mathew 1 , Kali Potiszil 1 , Marie Thomas 1 , Aylur Rajasri 2 ,
Jonathan Myers 1 . 1 Respiratory and General Internal Medicine, Royal Cornwall
Hospital, Truro, Cornwall, United Kingdom; 2 Obstetrics and Gynaecology, Royal
Cornwall Hospital, Truro, Cornwall, United Kingdom
Introduction: The diagnosis of pulmonary embolism (PE) in pregnancy relies
upon criteria based clinical assessment supported by the use of appropriate imaging modalities. There is wide discrepancy between clinicians in the way the
condition is investigated and this may have profound implications for diagnosis,
resource allocation and radiation dose delivered to the mother and foetus.
Methods: Using the radiology database, all pregnant women who were investigated for PE using any of chest x-ray (CXR), bilateral leg duplex scans, perfusion
scintigraphy (Q scan) or CT pulmonary angiography (CTPA) during a two year
period from April 2009 till March 2011 were identified. The authors looked at the
diagnostic algorithm adopted for each patient.
Results: 60 patients were identified. The sequence of imaging varied significantly,
with patients falling into one of 7 main groups. 14 (23%) patients had CXR
followed by CTPA; 11 (18%) had CXR followed by Q scan; 10 (17%) had CXR,
leg duplex scans and CTPA; 9 (15%) had CXR, leg duplex scans and Q scan;
7 (12%) had CXR and leg duplex scans; 5 (8%) had CTPA alone and 3 (5%)
had leg duplex scans followed by CTPA. There was a single case where a patient
already diagnosed with deep vein thrombosis (DVT) on recent leg duplex scan
was investigated for possible PE with CXR and CTPA.
Conclusions: The audit shows that there is a lack of standardised pathway for
suspected PE in pregnancy and the choice of investigative modality was clinician
dependent. There is a need for the international medical community to develop robust guidelines to allow standardised care, effective use of resources and minimize
maternal and foetal radiation exposure.

P650
MDCT in tracheal stetosis assessment
S.Y. Kim, E.A. Chernova, T.N. Galyan, V.V. Khovrin, V.D. Parshin,
R.D. Sharipzhanova, V.A. Sandrikov. Radiology, Petrovsky National Research
Center of Surgery, Moscow, Russian Federation
Purpose: MDCT assessment of the degree and extent of tracheal cicatricial stenosis
(CST) in comparison to the results of endoscopic examination and intraoperative
data.
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Materials and methods: The research included 36 patients with postintubation
CST who underwent MDCT from the larynx to the carina levels. Stenosis degree
determination based on measurements performed at the level of maximal tracheal
stenosis, levels above and below it. By accepted classification of the stenosis
degree Grade1 CST with narrowing of the lumen at 1/3 of the diameter in 2 cases,
Grade 2 (1/3 to 2/3 of the diameter) in 17, Grade 3 (more than 2/3) in 17. The
distance from the proximal to distal intact tracheal wall was defined as the length
of the stenosis. According to the accepted classification limited stenosis (up to 2
cm) was detected in 10 cases, extended (more than 2 cm) in 26 cases.
Results: A comparative analysis showed significant coincidence in MDCT (considering the average values and deviations for groups MDCT 3,17±1,37) and
intraoperative data (3,48±1,33), and difference in MDCT (3,17±1,37) and fibreoptic data (2,81±1,28). As a result, in the degree of the stenosis extent assessment
the correlation coefficient between MSCT and intraoperative studies was r-0,3
with p=0,32; between MSCT and fibrobronchoscopy was r=0,36 with p=0,25.
In the stenosis degree assessment the correlation coefficient between MSCT and
fibreoptic was r=1,22, with p=0,06 (p=ns); between MSCT and intraoperative data
was r=1,58, with p=0,02 (p<0,05). The method gave sensitivity of 100%.
Conclusions: MDCT with 3D-reconstruction images provides indispensable information on the degree and extent of tracheal stenosis and has higher diagnostic
value compared with endoscopic examination.

Aims and objectives: The relationship between N-terminal prohormone of brain
natriuretic peptide (NT proBNP) as a surrogate marker of congestive heart failure
(CHF) and CT lung density remains unclear. Pulmonary oedema leads to increased
CT lung density. Little is known about milder CHF and CT lung density. Lung
cancer screening provides an opportunity to study this relationship.
Methods: 500 long-term smokers were selected from the Danish Lung Cancer
Screening Trial (DLCST). Smoking habits were recorded and spirometry was
performed. CT lung density was measured automatically by in-house developed
computer software and expressed as the volume adjusted 15th percentile density
(PD15). NT proBNP was measured as part of a panel of biomarkers. The 194
persons, who had the CT scan and the blood sample performed the exact same
day, were included in a multiple regression model. The model included gender,
pack years, number of cigarettes a day during the last month, COPD severity, and
NT proBNP with PD15 as outcome variable.
Results: Female sex (+20.5g/l, SE 1.9, p< 0.001), high number of cigarettes a
day (+0.6 g/l, SE 1.1, p< 0.001) and no or mild COPD (+0.2, SE 0.1, p<0.001)
were associated with a higher PD15, but there was no correlation with NT proBNP
(+0.0001, SE 0.002, p=0.959).
Conclusions: PD15 was not correlated to NT proBNP. Therefore milder degrees
of CHF seem to have little influence on CT lung density. Lung density is higher
in females, in people without COPD and in heavy current smokers.

P651
The difference in upper airway morphology between supine and upright
posture
Cedric Van Holsbeke 1 , Wim Vos 1 , Samir Vinchurkar 1 , Jan De Backer 1 ,
Oswald Peters, Nasser Nadjmi 3 , Wilfried De Backer 2 . 1 Respiratory, FluidDA nv,
Kontich, Belgium; 2 Respiratory Medicine, University Hospital Antwerp, Edegem,
Belgium; 3 Maxillofacial Surgery, A.Z. Monica, Antwerpen, Belgium

P653
Pulmonary emphysema: Qualitative assessment at CT of presence and
subtypes
Benjamin Smith 1,2 , John Austin 3 , John Newell 4 , Belinda D’Souza 3 ,
Anna Rozenshtein 3 , Eric Hoffman 4 , Firas Ahmed 3 , R. Graham Barr 1,5 .
1
Medicine, Columbia University, New York, NY, United States; 2 Medicine, McGill
University, Montreal, QC, Canada; 3 Radiology, Columbia University, New York,
NY, United States; 4 Radiology, University of Iowa Carver College of Medicine,
Iowa City, IA, United States; 5 Epidemiology, Columbia University Mailman
School of Public Health, New York, NY, United States

Introduction: The effect of upper airway (UA) morphology and especially the
effect of the minimal cross sectional area (CSA) on lung deposition of inhaled
medication (IM) is significant. However since IM is used when a patient is upright,
conventional computed tomography (CT) data may not provide accurate information on the influence of the UA on lung deposition. The objective of this study is
to evaluate variability in UA morphology for supine posture using CT vs. upright
posture using cone beam CT (CBCT).
Materials and methods: A total of 20 normal subjects were included. 15 valid
CBCT scans could be included as the rotating gantry of the CBCT touched the
shoulders of the broad-shouldered subjects, causing motion artifacts. The UA CT
scans were performed using the GE VCT LightSpeed scanner and the CBCT scans
were performed using the ISI i-CAT scanner.
Results: It is found that the CT scans were characterized by lower CSAs as
compared to CBCT (Minimal CSA, p = 0.036, Average CSA, p = 0.006). The
minimal CSA in the CT scan could accurately predict the difference in minimal
CSA between CT and CBCT as indicated in the figure.

Pulmonary emphysema is defined by morphology and is a heterogeneous disease
with variably defined subtypes. We hypothesized that reliable detection of the presence of emphysema and its subtypes by visual CT assessment could be achieved
by application and training on standard definitions of subtypes and severity.
CT scans from 40 participants were selected randomly from a population-based
cohort of participants ages 60-80 years with ≥10 pack-year smoking history.
Non-contrast CT scans (120 kVp, 100 mAs, 0.75 mm) were performed at full
inspiration and sharp filter reconstruction. Standard definitions of centrilobular
(CLE), paraseptal (PSE) and panlobular (PLE) emphysema subtypes and severity
were developed and three readers (2 chest radiologists, 1 pulmonologist) trained.
The three readers independently assessed the 40 scans plus 10 replicates. Intra- and
inter-reader agreement were assessed using unweighted Cohen’s κ and intraclass
correlation coefficient (ICC), respectively.
Results: The 40 participants had a mean age 68±5 years, 40% were current
smokers, and 55% had chronic obstructive pulmonary disease. The κ statistic
was 0.91 for intra-reader agreement on presence of any emphysema and 0.74 for
inter-reader agreement. ICC for intra- and inter-reader emphysema severity was
0.96. Intra-reader agreement for presence of emphysema was moderate to almost
perfect depending on subtype (κ: 0.57-0.84); inter-reader agreement was good for
CLE (κ: 0.67), moderate for PSE (κ: 0.32) and absent for PLE (κ: 0.06).
Conclusions: This protocol for the visual assessment of chest CT can reliably
detect the presence and extent of emphysema, in addition to selected emphysema
subtypes.

P654
MDCT and MRI DWI early signs of COPD
Tamara Milosavljevic 1 , Aleksandar Ivkovic 2 . 1 Radiology, ZC Vranje, Serbia;
2
Center of Radiology, KC Nis, Serbia

Conclusions: It can be concluded that the UA morphology is different between upright and supine position. From the supine CT image, it can be predicted how large
the minimal CSA will be when the subject is in an upright position. This function
can be used to generate a correction factor for assessing lung deposition of IM.

P652
The relationship between NT proBNP and CT lung density in long term
smokers
Laura H. Thomsen 1 , Saher B. Shaker 1 , Haseem Ashraf 1 , Thomas Rasmussen 2 ,
Pechin Lo 3 , Marleen de Bruijne 3 , Asger Dirksen 1 , Jesper H. Pedersen 4 .
1
Pulmonary Medicine, Gentofte University Hospital, Hellerup, Denmark;
2
Cardiology, Rigshospitalet, 3 Computer Science, 4 Thorasic Surgery,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark
Introduction: Cardiovascular conditions are reported to be the most frequent
cause of death in COPD.

Cigarette smoking is the leading cause of COPD. Most people who have COPD
smoke or used to smoke some form of tobacco. But nonsmokers can develop
COPD also.
Purpose: The main aim is to find early MDCT or MRI sings of COPD in young
population of smokers, before developing the first clinical symptoms.
Material and methods: We examined 5863 patients from 18 to 35 years old.
3101 were male, 2762 female. All patients were examined on 16 or 64 MDCT
using all advanced methods like virtual bronchoscopy, emphysema software we
created, histogram, huge variation of filters and MDCT pulmonary angiography
and MDCT perfusion. Patients with signs of COPD were examined by 1.5T MRI
with DWI.
Results: Patients were examined by MDCT because of different reasons, some
of them because of acute respiratory symptoms, mostly influenza but also group
of patients voluntarily screened for lung cancer. We find signs of early COPD
in 603 (10.28%) patients. All patients with signs of any other chronic disease
or lung cancer were not matter of this study. Also we did not use patients with
history of hemoptysis, even small one. In patients were we find signs suspect for
COPD we performed MDCT pulmonary angiography to find any signs of vascular
abnormality witch could mislead us. MRI with DWI was performed to determine
small vessels. In all patients we find areas of lower density then lung parenchyma.
All areas were in peripheral parts of the lung, on left side of the lung in 61%. We
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also had control examination after two years in 6 patients, in all patient areas of
emphysema were bigger.
Conclusion: Signs of COPD can be found earlier than first symptoms are visible.
MDCT with variety of tools and MRI with DWI are very useful for early diagnosis.

P655
A functional and radiological multiparametric approach to the study of
parenchymal features of chronic obstructive pulmonary disease
Riccardo Inchingolo 1 , Giuseppe Corbo 1 , Andrea Smargiassi 1 , Giulia Patricelli 1 ,
Giuseppe Macis 2 , Anna Rita Larici 2 , Michele Amato 2 , Salvatore Valente 1 .
1
Pulmonary Medicine, Università Cattolica del Sacro Cuore, Rome, Italy;
2
Bioimaging and Radiological Sciences, Università Cattolica del Sacro Cuore,
Rome, Italy
Chronic obstructive pulmonary disease (COPD) includes a range of changes
ranging from chronic bronchitis to emphysema.
We evaluated if integration of lung function tests and computed tomography (CT)
scan allows a better characterization of patient with COPD.
23 patients (5 females) underwent lung function test and six-minute walk test
(6mWT).
We used a third-generation, continuous-rotation helical 64-rows CT scanner with
volume acquisition to measure extent of emphysema (per cent and absolute value)
at full inspiration and at the end of forced expiration.
The extent of emphysema corresponding to lung volume with attenuation between -950 and -1024 HU at TLC [Emphysema Index TLC (EITLC)] and RV
[Emphysema Index RV (EIRV)] was evaluated.
EITLC was 1.21±0.96 L whereas EIRV was equal to 0.76±0.57 L and CT
measurements of lung volumes were directly related to static lung volumes.
Both EITLC and EIRV were related to the ratios FEV1 /FVC, FEV1 (% of
predicted), TGV, RV and TLC.
Emphysema extent was explained by multiple regression model:
EIRV = – 2.12 + 0.02 × AaO2 + 0.29 × TGV + 0.05 × Expiratory time + 0.28
× Sex (r2 = 0.75, p = 0.0001)
EITLC = – 3.00 + 0.04 × AaO2 + 0.38 × TLC + 0.31 × Sex (r2 = 0.49, p =
0.0064).
Patients with both EITLC and EIRV > median value of each index showed the
emphysema extent related to FEV1 /FVC, FEF25-75% and mean SpO2 during 6mWT.
Emphysema, assessed by CT scan, could be explained by lung function measurements reflecting lung hyperinflation and the impairment of pulmonary gas
exchange. Emphysema extent, indipendent of lung volume, is related to indices of
expiratory flow limitation.

P656
Regional differences in specific gas volume in the healthy lung
Caterina Salito 1 , Livia Barazzetti 1 , Jason C. Woods 2 , Andrea Aliverti 1 .
1
Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy;
2
Departments of Radiology and Physics, Washington University, St. Louis, MO,
United States
Specific gas volume (SVg) converts CT lung density into the physiological meaningful index of volume of gas per gram of tissue (Salito, C. et al. Radiology 2009;
253:380-389). The aim of this study was to establish a baseline of SVg values for
healthy lungs, to study regional differences of SVg in the different lung segments
and to evaluate the influence of the reconstruction kernel on SVg parameters.
CT scans of 10 healthy volunteers were performed during breath holding at total
lung capacity (TLC) and residual volume (RV). CT images were reconstructed
using Siemens b30f and b50f convolution kernels. For each broncho-pulmonary
segment, one cylindrical region of interest within the parenchyma was selected.
Mean SVg was significantly higher with b50f both at TLC and RV (12.1 vs 7.5
ml/g, p<0.001) while median SVg was not affected by the reconstruction filter
(7.8 vs ∼2.9 ml/g for TLC and RV, respectively). SVg =SVg,TLC - SVg,RV was
independent of broncho-pulmonary segment.
Variability of SVg/V values between different broncho-pulmonary segments
within the same subject and between different subjects within the same bronchopulmonary segment was very low. Higher values of SVg were found in more
anterior locations with little to no cranio-caudal or lateral dependence.
In conclusion, in healthy subjects SVg and SVg are highly homogeneous within
the lung. Conversely, in emphysema the expected larger heterogeneity can potentially be used as a measure of inhomogeneous lung emptying and a biomarker for
surgical planning and post-treatment evaluation.
This work was supported by a NIH grant R01- HL090806.

P657
Comparison of aerosol deposition pattern in healthy subjects: 3D SPECT
measurements vs simulation results
Marine Pichelin 1 , Cécile Dubau 1 , Ira Katz 1,2 , John Fleming 3,4 , Joy Conway 4,5 ,
Lesley Collier 5 , Livia Tossici-Bolt 3 , Spyridon Montesantos 1 , Caroline Majoral 1 ,
Georges Caillibotte 1 . 1 Medical Gases Group - Centre de Recherche Claude
Delorme, Air Liquide Santé International, Jouy-en-Josas, France; 2 Department
of Mechanical Engineering, Lafayette College, Easton, PA, United States;
3
Department of Medical Physics and Bioengineering, Southampton University
Hospitals NHS Trust, Southampton, United Kingdom; 4 Southampton NIHR

Respiratory Biomedical Research Unit, Southampton University Hospitals NHS
Trust, Southampton, United Kingdom; 5 Faculty of Health Sciences, University of
Southampton, United Kingdom
Introduction: A clinical study designed to validate computational models of
aerosol deposition using controlled parametric experiments has been completed
and the experimental conditions have been simulated using analytical models of
aerosol deposition.
Objectives: For the modeling side of this study, the aim was twofold: (i) to
introduce realistic asymmetric features in the description of the human respiratory
tract and (ii) to compare the simulated aerosol deposition patterns within the lungs
with measurements.
Methods: The 6 healthy subjects performed 2 inhalations each, which differed
by a single controlled parameter: particle size, ventilation regime, or carrier gas.
3D Single Photon Emission Computed Tomography (SPECT) was performed to
measure aerosol deposition location in the respiratory tract.
An analytical model was used to mimic aerosol inhalation experiments and simulate particle deposition within the lungs. Simulations were performed using
asymmetric lung morphologies based on patient’s morphometric data extracted
from High Resolution Computed Tomography images, such as length and diameter
of the first airway generations, and lobar volumes (in terms of percentage of the
functional residual capacity).
Results: Comparisons with experimental measurements have been done for total,
tracheobronchial (TB) and lobar deposition, showing good correlation between
measured and simulated values. For instance, mean experimental TB deposition
fraction in the left lung is 14.5±2.4, vs. 14.9±4.1 for simulation results.
Conclusions: This work provides a scientific foundation for addressing both asymmetric and individualized lung morphologies in analytical modeling of aerosol
deposition.

P658
Assessment of tumor size and movement trajectories using CT scans with
different pitch settings
Paul Martin Putora 1,2 , Marciana Nona Duma 3 , Florent Baty 1 , Michal Devecka 3 ,
Martin Brutsche 1 , Ludwig Plasswilm 2 . 1 Department of Pulmonary Medicine,
Kantonsspital St. Gallen, St. Gallen, Switzerland; 2 Department of Radiation
Oncology, Kantonsspital St. Gallen, St. Gallen, Switzerland; 3 Department of
Radiation Oncology, Technical University, München, Germany
Introduction: Pitch Settings of CT scanners have an influence on the way moving
lesions are reconstructed. These images have an impact on target definition in radiotherapy planning, therefore the Planning-CT settings are of central importance
for correct tumor irradiation and normal tissue sparing.
Method: A water filled 40mm table tennis ball serving as a tumor phantom was
moved along an elipsoid trajectory by a custom-assembled Lego(c) based device
with a cycle duration of 4.2 seconds. The pitch/slice settings tested were termed
“fast” (2.5mm, standard pitch), “fast” (2.5mm, half pitch), and “fast” (0.625mm,
half pitch).
Results: The volume of the ball was overestimated with the volume of the tumorphantom growing from 82% for the fast CT, 171% for the intermediate CT and
300% for the slow CT. The phantom trajectory could best be reconstructed in the
slow CT. The different sizes can be seen here:

Conclusion: The custom lung phantom proved to work well for the specified
task. The effect of CT settings during planning-CT acquisition on the resulting
volumes was significant. Acquisition of slow-CT images for radiotherapy planning
enables a better targeting of the moving tumor and sparing of normal lung tissue
specifically when respiratory gating is not available.

P659
The role of polypositional CT in detecting adhesive process in the pleural
cavity of TB patients under artificial pneumothorax (AP)
Rasul Amansakhedov, Andrei Perfiliev, Atadjan Ergeshov, Olga Demikhova.
Radiology Department, Central Tuberculosis Research Institute, Moscow, Russian
Federation
We studied 54 patients with different forms of destructive pulmonary TB, which received artificial pneumothorax (AP) during 5.5 (±1,5) months. Out of them 54.8%
had infiltrative, 24.0% cavitary, 16.2% fibrocavitary, and 4.8% disseminated pulmonary TB. Sputum positive TB was established in 83.6% cases. Adhesive process
in the pleural cavity was detected using polypositional computed tomography (CT).
We developed the algorithm for radiographic monitoring of AP and detecting adhesive process in the pleural cavity. We established pleural adhesion in 70.3% cases;
thoracocaustic was performed in 52.6% cases, with 100.0% effectiveness of AP.
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In 47.4% cases thoracocaustic was not administered to the patients with adhesive
process; out of them 55.5% had effective AP, 16.6% – partially effective AP, and
27.9% – ineffective AP. Thus, polypositional CT demonstrated effectiveness in
detecting adhesive process in the pleural cavity of TB patients.

89. From the laser through the stent to the valve:
the broad spectrum of interventional
pneumology

P660
Confocal laser endomicroscopy in diagnosis of solitary and multiple
pulmonary nodular infiltrates
Olesya Danilevskaya 1 , Dmitry Sazonov 1 , Fedor Zabozlaev 2 ,
Aleksandr Averyanov 3 , Anastasiya Sorokina 2 , Anna Sotnikova 3 ,
Nikolay Urazovsky 4 , Oleg Kuzovlev 5 , Oleg Shablovsky 6 . 1 Endoscopy, Federal
Research Clinical Center of the Specialized Types of Health Care and Medical
Technologies FMBA of Russia, Moscow, Russian Federation; 2 Pathologic
Anatomy, Federal Research Clinical Center of the Specialized Types of Health
Care and Medical Technologies FMBA of Russia, Moscow, Russian Federation;
3
Pulmonology, Federal Research Clinical Center of the Specialized Types of
Health Care and Medical Technologies FMBA of Russia, Moscow, Russian
Federation; 4 Thoracic Surgery, Federal Research Clinical Center of the
Specialized Types of Health Care and Medical Technologies FMBA of Russia,
Moscow, Russian Federation; 5 Head, Federal Research Clinical Center of the
Specialized Types of Health Care and Medical Technologies FMBA of Russia,
Moscow, Russian Federation; 6 Surgery, Federal Research Clinical Center of the
Specialized Types of Health Care and Medical Technologies FMBA of Russia,
Moscow, Russian Federation

compared to EZB. Marked tracheal and bronchial hematomas were found in 58%
vs 26% (P=0.002) and 31% vs 6% (P=0.007). No differences were found in vocal
cord and main carina injury. Placing single lumen tubes and EZB’s took more time
but was rated easier. The majority of EZB’s and DLT’s were initially malpositioned
(42/49 DLT, 37/50 EZB). Lung deflation was comparable. Fewer patients in the
EZB-group complained of sore throat.
Conclusions: The EZB is an efficient and effective device for lung isolation and
causes less injury and sore throat than DLT. Bronchoscopic control is recommended
for both devices to ensure correct positioning.

P662
Preoperative endobronchial photodynamic therapy improves surgical
radicalism for locally advanced NSCLC
Andrey Akopov, Valentina Molodtcova, Anatoly Rusanov, Andrey Gerasin,
Nikita Kazakov. Research Institute of Pulmonology, Pavlov State Medical
University, Saint Petersburg, Russian Federation
Objective: We describe the result of prospective randomized trial comparing
neoadjuvant chemotherapy with and without endobronchial photodynamic therapy
(PDT) followed by surgery for locally advanced NSCLC.
Methods: From Jan 2008 to Dec 2011, 42 pts with stage III central NSCLC (main
bronchus/distal trachea involvement) were randomized to either endobronchial
PDT or no PDT. PDT was done with photosensitizer chlorine E6 and 662 nm laser
light before each of the three courses of chemotherapy. Patients assigned to PDT
(n=21) and no PDT (n=21) were similar with respect to age, sex, tumor stage, and
histology.
Results: No PDT complications were observed. After neoadjuvant treatment partial remission revealed in 19 pts (90%) in PDT and 16 pts (76%) in no PDT
group, these patients underwent thoracotomy. Surgery in PDT group: 14 pneumonectomies and 5 lobectomies; surgery in no PDT group: 10 pneumonectomies,
3 lobectomies and 3 exploratory. There was one postoperative death in each group.
Completeness of resection was significantly higher in PDT (R0-89%, R1-11%) vs.
no PDT (R0-54%, R1-46%) group.
Conclusions: Combination of chemotherapy with endobronchial PDT increases
effectiveness of neoadjuvant treatment and surgical radicalism for locally advanced
central NSCLC.

Background: Probe-based confocal laser endomicroscopy (pCLE) is a new method
used during bronchoscopy by means of special miniprobe Alveoflex and based on
the visualization of intraalveolar structures which possess autofluorescence. Till
now the only lung pathology for which specific diagnostic signs are established at
pCLE is alveolar proteinosis.
Aim: To compare the visual signs of a healthy and pathologically changed lung
tissue received at pCLE in patients with infiltrative and local lung nodules with
the proved histologic diagnosis.
Methods: 36 patients have been undergone multispiral CT to detect the focuses of
lung lesions. pCLE has been performed to each patient first in healthy segments,
and then in the zone of abnormal findings with photofixing of intraalveolar images
and semi-quantitative score. Morphologic diagnosis was ensured by video assisted
thoracoscopic lung biopsy.
Results: Patients diagnoses have been as follows: sarcoidosis (17), central lung
cancer (1), pneumonia (5), usual interstitial pneumonia (1), bronchioloalveolar
carcinoma (BAC) (4), other peripheral tumors (8). In all patients with BAC the
changes of an intraalveolar image in comparison with healthy segments have been
revealed. It has been structural disorganization of collagen and elastic fibres. For
other diseases we haven’t found any significant difference between healthy and
target affected alveoli.
Conclusions: pCLE could be used as an additional method of noninvasive diagnostics of BAC in vivo.

P661
Airway injury after intubation for lung surgery: Double lumen tube
compared to EZ blocker
Erik (H.F.M.) van der Heijden 1 , Olga C.J. Schuurbiers 1 , Jordi Liesveld 2 ,
Garance van Rooij 3 , Ad F.T.M. Verhagen 2 , Stefan M. van der Heide 2 , Jo
M.J. Mourisse 3 . 1 Pulmonary Diseases, Radboud University Medical Center,
Nijmegen, Netherlands; 2 Cardiothoracic Surgery, Radboud University Medical
Center, Nijmegen, Netherlands; 3 Anesthesiology, Radboud University Medical
Center, Nijmegen, Netherlands
Background: Double lumen tubes (DLT) or bronchial blockers (BB) are used
for isolated lung ventilation. DLT’s can be positioned faster and remain firmly in
place, but are more difficult to introduce. BB’s are more difficult to position and
need more frequent intraoperative repositioning. The design of a Y-shaped BB, the
EZ-Blocker (AnaesthetIQ BV Rotterdam Netherlands, EZB) combines advantages
of both techniques. This randomized study investigated efficiency, efficacy and
safety of DLT’s vs EZB and focused on airway injury caused by intubation.
Methods: 100 patients were randomly assigned to DLT or EZB group. Incidence
and severity of damage to laryngeal, tracheal and bronchial structures were analysed by bronchoscopy before and after surgery. All procedures were recorded and
injury was scored by a pulmonologist blinded for intubation type. Further the
ease and time of placement, incidence of malpositions, quality of lung deflation,
postoperative hoarseness and sore throat were assessed.
Results: There was a significantly higher incidence of airway injury after DLT

P663
Clinical experience with a new self-expandable metal stent, SILMET, in
tracheo-bronchial stenosis
Roberto Marchese 1 , Giuseppe Paglino 1 , Giovanni Di Giacomo 1 ,
Vincenzo Argano 2 . 1 Interventional Pneumology Unit, La Maddalena Cancer
Center, Palermo, Italy; 2 Cardiothoracic Surgery Unit, Maria Eleonora Hospital,
Palermo, Italy
Introduction: The Implantation of Tracheo bronchial stents is a recognised treatment option in the management of airway disease. However, stent related side
effects and complications are still an unresolved issue and are object of intense
investigation. Research is currently focusing on the delivery mechanism and on
biomaterials.
Aims: We evaluate the clinical result and effectiveness of the Silmet stent for
treatment of benign or malignant bronchial disease.
Methods: Clinical data were collected retrospectively from 21 consecutive patients. Each patient implanted were underwent to clinical monitoring, according
to our protocol, consisting in endoscopic and microbiological testing at 1 day, 1
month, 3 months and 6 months after the procedure. For the evaluation of mucus
plugging we used our 4 points endoscopic scoring: 0 = no secretions; 1 = moderate
amount of secretions easily removable by suction; 2 = severe amount of secretions
removable using a biopsy forceps, mucolytic agents instillations or other devices
in addition to the suction; 3 = complete stent obstruction or deposit of thick and
non-removable secretions.
Results: At the end of follow-up we recorded a single death which was not
respiratory related. In one patient under chemiotherapy we observed dislocation
of the stent after significant tumor mass regression. No patient developed airways
stenosis or trauma, airway wall damage or major complications. Nineteen patients
had endoscopic score 0 and two patients score 1 in the last visit. One patient had
a mild not obstructing granuloma.
Conclusions: These new Silmet stent have proved effective and free of severe
complications in the treatment of tracheo-bronchial stenosis.

P664
Incidence and management of anastomotic complications after bronchial
resection: A retrospective study
Olivier Bylicki 1,2 , Bastien Orsini 3 , Sophie Laroumagne 1 ,
Thomas Vandemoortele 1 , Xavier D’Journo 3 , Pascal-Alexandre Thomas 3 ,
Philippe Astoul 1 , Herve Dutau 1 . 1 Department of Thoracic Oncology, Pleural
Diseases and Interventional Pulmonology, Hopital Nord, University of the
Mediterranean, Marseille, France; 2 Department of Pulmonary, Military Hopital
Desgenettes, Lyon, France; 3 Department of Thoracic Surgery and Diseases of the
Esophagus, Hopital Nord, University of the Mediterranean, Marseille, France
Background: Bronchial resection and re-implantation in the surgical management
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of lung cancer are intended to spare lung parenchyma, with curative intent. We
studied the incidence and management ofanastomotic complications after such
procedures.
Methods: We retrospectively reviewed charts of patients referred to our center for
lung tumors, who underwent bronchial resection and re-implantation from 1991 to
2011,
Results: A total of 108 patients were included. Sixty eight percent were male,
and mean age was 58 years. Sleeve lobectomies were performed in 100 patients,
bronchial resections without lung parenchymal resection in 8 patients. Squamous
cell carcinoma represented 46.3%, carcinoid tumors 22.2%, and adenocarcinomas
18.5%. Mean time between surgery and the first bronchoscopic examination was
4.47 days, with anastomotic abnormalities detected in 20.4%. Twenty three patients
underwent therapeutic bronchoscopy for malacic or fibrotic bronchial stenoses in 9
cases, for dehiscences in 7, for obstructive granulomas in 3, and for bronchopleural
fistulas in 3. Endoscopic treatment consisted in stent placement in 5 cases, mechanical dilations in 3, laser treatment for one case of bronchomalacia, and resection
of granulomas in 3. No risk factors were identified as predisposing for bronchial
complications. There was a trend towards lower 1-year survival in patients with
bronchial complications compared to those without (71.9% vs. 83.4%, p=0.114).
Conclusion: Bronchial resection and re-implantation is a surgical procedure associated with an anastomotic complication rate of 21%. Regular endoscopic
surveillance is advised in order to detect and treat early complications.

P665
Optimizing the treatment of inflammatory tracheal stenosis according to a
morphometric classification
Rosa M. López-Lisbona 1 , Gabriela Rosado 2 , Noelia Cubero 1 ,
Pablo Díaz-Jiménez 3 , Rachid Tazi 1 , Joan Moya 2 , Jordi Dorca 1 , Antoni Rosell 1 .
1
Pulmonology, Respiratory Endoscopy, Bellvitge Universitary
Hospital-IDIBELL-CIBERES, L’Hospitalet de Llobregat, Barcelona, Spain;
2
Thoracic Surgery, Bellvitge Universitary Hospital, L’Hospitalet de Llobregat,
Barcelona, Spain; 3 Pulmonolgy, Respiratory Endoscopy, Corachan Clínic,
Barcelona, Spain
Introduction: A multivariable classification with its corresponding multimodality
treatment has not been described in inflammatory tracheal stenosis.
Objectives: 1. To describe the distribution of patients according to a morphometric classification 2. Identify the rate of success according to its corresponding
treatment.
Method: Only patients with post intubation (PITS) or idiopathic inflammatory
tracheal stenosis were included. Other benign non inflammatory diseases, granulomas and neoplasms were excluded. Patients were classified based on 3 endoscopic
variables (Table 1). Treatment was selected according to the grouping of these
variables.
Results: 40 patients were included: PITS in 87.5%, idiopathic stenosis in 12.5%.
Distribution of patients, treatments and rate of succes are presented in Table 2.
Endoscopic treatment was performed initially in 95% of patients. The treatment
was successful in 45%, 26% underwent further surgical treatment and 29% needed
a permanent canula or tracheal silicon stent.
Of the 12 patients who underwent surgery, 2 received no prior endoscopic treatment, and 3 required endoscopic treatment after surgery. Surgical treatment was
successful in 83%. 17% of operated patients had tracheal restenosis.

P666
Safety of percuteneous dilation tracheostomy in obese critically ill patients
when performed with bronchoscopy assistance
Kyriaki Tsikritsaki 1 , Katerina Dimakou 2 , Ioannis Dimitroulis 2 ,
Irena Tsioumboutariou 1 , Konstantina Mendrinou 1 , Michael Toumbis 2 ,
George Koukoulitsios 1 . 1 ICU, “G. Gennimatas” General Hospital, Athens,
Greece; 2 6th Clinic, “G. Gennimatas” General Hospital, Athens, Greece
Introduction: Intensive care unit (ICU) patients, mainly those in need of prolonged mechanical ventilation require tracheotomy. Obese critically ill patients
are at greater risk for requiring intubation and prolonged mechanical ventilation.
Percuteneous dilatational tracheotomy (PDT) is a well-established procedure that
can be performed at the bedside by an intensivist with less surgical equipment
required.
Goal of study: To evaluate the safety of performing PDT with bronchoscopy
assistance in obese patients requiring prolonged mechanical ventilation.
Method: Sixty patients 17-79yrs of age, 23 females and 37 males with body
mass index 38±8 kg/m2 underwent PDT with bronchoscopy assistance due to prolonged endotracheal intubation between December 2009 and January 2012. The
procedures of percuteneous dilatation tracheotomy with guide wire dilator forceps
(GWDF) were done bedside under general anaesthesia in the ICU. Operative and
post operative complications were observed.
Results: Overall complication rate was low and occurred in 10 patients, there was
no procedure-related mortality. Subcutaneous emphysema without pneumothorax
occurred in three patients, two patients had a transitory hypotension related to
sedation and five patients had peristomal oozing.
The mean time for procedure completion was 15 minutes, no patient required
conversion to surgical tracheotomy. The bronchoscopic examination that was performed in 24 of the patients 20 days after tracheotomy tube removal showed no
scar formation.
Conclusions: PDT with bronchoscopic guidance is safe for obese critically ill
patients that can be done by an experienced intensivist at the bedside setting.

P667
Endoscopic balloon dilatation in idiopathic tracheal stenosis – An Australian
experience
Vinod Aiyappan 1 , Hubertus Jersmann 2 , Peter Robinson 2 . 1 Respiratory Medicine,
Flinders Medical Centre, Adelaide, Australia; 2 Respiratory Medicine, Royal
Adelaide Hospital, Adelaide, Australia
Introduction: Idiopathic tracheal stenosis (ITS) is a rare inflammatory disease
of unknown etiology which is characterised by stenosis of upper part of trachea.
Single stage laryngeotracheal resection has been the definitive treatment but endoscopic methods are gaining popularity. Balloon dilatation as the treatment for ITS,
is a relatively new procedure with limited data available regarding its efficacy.
Aim: To analyse the usefulness of endoscopic balloon dilatation for treatment of
ITS.
Material and methods: Retrospective single centre study of patients treated with
endoscopic balloon dilatation, for ITS.
Results: Six patients were treated for ITS, with balloon dilatation between 20082011. All the patients were females and the average age was 51 years (Range
29-77). The average time between the onset of symptoms and diagnosis was 27
months. Pulmonary function test data could be located for only three patients and
all three had evidence of fixed airway obstruction in their flow-volume loops.
Bronchoscopy showed proximal stenosis in majority of cases (5/6 i.e. 83%). The
majority of stenoses (5/6 i.e. 83%) were circumferential in appearance. Balloon
dilatation was effective in increasing tracheal lumen and improving symptoms in
all (100%) the patients. All the patients tolerated the procedure well and there
were no significant complications. Fifty percent (3/6) of patients required repeat
dilatation (average number of dilatations 3.3) and the average interval between
repeat procedures was 7 months.
Conclusion: Endoscopic balloon dilatation is an effective, low-risk procedure for
treatment of patients with ITS.

P668
Treatment of benign airway stenosis: One center experience
Vanda Areias 1 , Gustavo Reis 3 , Jorge Dionísio 2 , José Duro da Costa 2 .
1
Pulmonology Department, Hospital de Faro, EPE, Faro, Portugal;
2
Pulmonology Department, Instituto Português de Oncologia, Francisco Gentil,
Lisbon, Portugal; 3 Pulmonology Department, Centro Hospitalar Barreiro
Montijo, EPE, Barreiro, Portugal

Conclusions: 1. The more frequent tracheal stenosis group was S2D3L1 (39%).
2. Success rate with this multimodality approach was achieved in 68% of the
patients.
Funded partially by FUCAP.

Introduction: Although surgical treatment remains the standard initial treatment
for benign tracheal stenosis (TS), the emergence of certain situation, such as
contraindications for surgery or recurrence of TS,prompts for further therapeutic
solutions.
Objective: To assess the effectiveness and long-term outcome of patients (pts) that
underwent combined treatment modalities for the palliation of benign TS.
Methods: Were included 73 pts,in this retrospective longitudinal study,between
1/1/96 and 30/6/11,in the Pulmonology Department of Instituto Português de
Oncologia de Lisboa de Francisco Gentil.
The most frequent ethiologies were post-intubation TS (74%) and idiopathic TS
(14%).Membrane type of stenosis was the most frequent (51%),followed by com-
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plex type (23%) and bottle neck type (18%).Sub-glotic stenosis was the most
frequent location (57%).
Results: Primary bronchoscopic treatment was the initial approach in 44%,followed by surgical in 37%.Different kinds of bronchoscopic procedures were
used:bronchoscopic mechanical dilatation (62%),balloon dilatation (47%),photocoagulation with Nd-Yag laser (25%),electrocautery (37%) and tracheal stenting
(44%).
55% of the 32 pts scheduled for initial bronchoscopic treatment were subsequently treated surgically due to stenotic recurrence. 37% of pts treated initially by
surgery,were subsequently treated bronchoscopicaly due to anastomotic reestenosis or obstructive granulation tissue. After treatment,according Grillo’s response
criteria,69% of the pts had good results,15% had satisfactory results and 15% had
therapeutic failure.
Conclusions: Interventional bronchoscopy plays definitive role in the treatment of
TS,either as the primary choice or in the resolution of post-surgical complications.

P669
Argon plasma coagulation in treatment of post intubation tracheal stenosis
HamidReza Jabbardarjani 1 , Arda Kiani 2 , Negar Sheikhi 3 ,
Mohammadreza Masjedi 4 . 1 Tracheal Disease Research Center, NRITLD, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran; 2 Chronic Respiratory Diseases Research Center,
NRITLD, Masih Daneshvari Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran; 3 Tobacco Prevention and Control
Research Center, NRITLD, Masih Daneshvari Hospital, Shahid Beheshti
University of Medical Sciences, Tehran, Islamic Republic of Iran; 4 Clinical
Tuberculosis and Epidemiology Research Center, NRITLD, Masih Daneshvari
Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Islamic
Republic of Iran
Background and objectives: Acquired tracheal stenosis can be created by various
causes.The most common cause of acquired non-malignant tracheal stenosis is
endotracheal intubation,even for a short period.Argon plasma coagulation (APC)
is a non-contact method of thermal hemostasis which can be used easily and fast
and has low depth of penetration.Therefore,we decided to evaluate efficacy of this
method in treatment of Tracheal stenosis.
Methods: This study is single blinded.Subjects were patients with tracheal stenosis after endotracheal intubation who were selected by non-probability sampling
in bronchoscopy unit of Masih Daneshvari Hospital.First,for each patient,a diagnostic flexible bronchoscopy was performed to identify the type,location,and
severity of the stenosis.Then, under general anesthesia,patients underwent rigid
bronchoscopy.After that,the stenosis was removed as possible by APC device.After
two weeks,a pulmonary function test (PFT)was done to check the obstructive signs.
Results: Of all 34 patients,24 were asymptomatic for more than 1 year and
responded to treatment (70/6%),5 were asymptomatic for more than 10 months
and less than 12 months (14/7%)and 5 did not have asymptomatic period more
than 10 months,and did not respond to treatment.In follow-up PFT,FEV1 in all
patients who were asymptomatic for more than 10 months (29 patients) showed
a significant progress.(At the end of the period,FEV1 was more than 90% in 27
patients and 70-90% in 2 patients.)
Conclusion: On the whole, although the surgical treatment remains the main
treatment of tracheal stenosis after intubation,if this method is not possible for any
reason,APC is useful as a safe and effective method.

P670
Endoscopic approach in the treatment of carcinoid tumors
Levent Dalar, Ahmet Levent Karasulu, Seda Onur, Sinem Nedime Sokucu,
Aysegul Akbas, Sedat Altin. Interventional Pulmonology Unit, Yedikule Teaching
and Research Hospital, Istanbul, Turkey
Aim: Carcinoid tumors were the neuroendocrine tumors of the tracheobronchial
tree. Treatment approaches with interventional bronchoscopic methods in carcinoid
tumors have been analyzed and discussed.
Method: In this study, 20 consecutive carcinoid tumor patient treated in between January 2006 to August 2011 in our Interventional Pulmonology Unit were
evaluated. All patients undergone rigid bronchoscopy. In all of the patients after
coagulation with diode laser or APC tumor tissue was totaly removed with core-out
method. Tumors diagnosed as TC after pathological evaluation cryotherapy and/or
laser was applied as a complementary procedure. Long follow up and treatment
efficacy, recurrence and residive ratios, complications, mortality and morbidity
were evaluated.
Results: From the 20 cases included into the study, 17 of them were TC and 3 of
them were AC. Mean age of the cases were 56 (between 20-73) and 14 of them
were female. Six cases, two of them were AC, were operated after bronchoscopic
treatment. Rigid bronchsocopy was applied as a mean of 2.3 (1-5) times while
fiberoptic bronchsocpy was applied as a mean of 3.2 times. Radial probe EBUS and
otofluorescent broncoscopy were used in bronchoscopic follow up. No mortality
due to bronchoscopic treatment was observed.
Conclusion: Bronchoscopic treatment is effective and safe in endobronchial carcinoid cases in which tumor base could be totally visualized bronchoscopically and
pathological evaluation revealed diagnosis of TC. Efficacy could be reached by the
meticulous application of the standard bronchoscopic procedure. Close follow up
and treatment of recurrences is essential in the early period.

P671
Bronchoscopic treatment of benign tumors of the tracheobronchial tree
Levent Dalar 1 , Ahmet Levent Karasulu 1 , Sinem Nedime Sokucu 1 , Seda Onur 1 ,
Aysegul Akbas 1 , Sezin Altay 1 , Ramazan Celik 2 , Sedat Altin 1 . 1 Interventional
Pulmonology Unit, Yedikule Teaching and Research Hospital, Istanbul, Turkey;
2
Pulmonology, Adiyaman State Hospital, Adiyaman, Turkey
Aim: To evaluate the efficacy of the bronchoscopic treatment approach and follow
up results of the treatment of the benign tumors of the tracheobronchial tree.
Method: In this retrospective cross sectional cohort study, 44 consecutive patient
treated in between January 2006 to June 2011 in our Interventional Pulmonology
Unit were evaluated. All patients undergone rigid bronchoscopy under general
anestesia. In all of the patients firstly mechanical debridement after coagulation was
applied and cryotherapy to the base of the tumor for excluding residue were applied.

Recurrence and residue ratios, early and late complications were evaluated.
Results: Most commonly treated benign tumor was hamartoma (38%, n=17).
Other than this, procedures were applied to other rare tumors like as adenoma,
amyloidosis, etc. In eight of the patients, tumor was located at the trachea. One to
six sequence of procedure were applied to cases (mean two). No major complication was observed due to the procedures. Mortality was not observed. Surgical
resection was needed in two of the cases.
Conclusion: Interventional bronchoscopic approach is safe and effective in the
treatment of benign tumors of the trachea. Complete cure can be optained in all
of the benign tumors in which the tumor base was seen and not advanced beyond
cartilage layers.

P672
The feasibility of using a prospective multi-institutional database to measure
outcomes from advanced bronchoscopy
Julien Legodec, Bruno Escarguel, Philippe Astoul, Charles-Hugo Marquette,
Jean-Michel Vergnon. Pulmonology, Sainte Anne Hospital, Toulon, France,
Metropolitan Pulmonology and Thoracic Endoscopy, Saint Joseph Hospital,
Marseille, France, Metropolitan Thoracic Oncology and Interventional
Endoscopy, North Hospital, Marseille, France, Metropolitan Pulmonology and
Thoracic Endoscopy, Pasteur Hospital, Nice, France, Metropolitan Pulmonology
and Thoracic Endoscopy, North Hospital, Saint Etienne, France, Metropolitan
Background: In France, there is no prospective registry to document activity and
outcomes of the new diagnostic and therapeutic bronchoscopic technologies. We
assessed the feasibility of a prospective multi-institutional outcomes database of
advanced bronchoscopy.
Methods: Over a 2-month period, we have interroged the procedure of advanced diagnostic (EBUS, EBUS-Mini-Probe, Autofluorence) and therapeutic bronchoscopy
from 5 French institutions. Information on procedure type and lesion characteristics
as well as complications were documented.
Results: A total of 943 procedures were performed, of which advanced bronchoscopy represented 25%. The most related complication remains haemorrhage
after biopsies, and completed technologies Autofluorence followed by therapeutic
bronchoscopy procedures. The EBUS specific complication was 3.2% in the University Hospitals, compared with a complication rate at 1.85% in the literature.
The EBUS-Mini-Probe and Autofluorence global complication rate was 6.66% and
11.3% respectively. The therapeutic bronchoscopy complication rate was 7.5% in
the University Hospitals, which compared favourably with the reported global
complication rate of 7%.
Conclusions: Our reported complication rates are lower than in other similar studies. We believe that a registry can potentially be utilised for database collection,
bench marking and quality improvement initiatives and for training purposes in the
French fellowship programs. This paper-based prospective data analysis is feasible
and valuable. We plan to extend this database to other French centres and in time
to develop a web-based system, which will minimise the missing data fields.

P673
Interventional bronchoscopic treatment improves quality of life in patients
with advanced bronchial cancer
Yaser Gad, Mohamed Metwally, Tarek Mahfouz. Bronchoscopy Unit, Chest
Diseases Department, Assiut University Hospital, Assiut, Egypt
Objective: Improvement of quality of life (QOL) is a main issue in patients with

107s

S UNDAY, S EPTEMBER 2 ND 2012
advanced bronchial cancer. Hemoptysis, dyspnea and irritating cough resulting
from endobronchial obstruction are the main cause of QOL disturbance in those
patients and interventional bronchoscopic treatment may play a role in solving this
problem.
Methods: Patients with different symptoms related to endobronchial obstruction
due to lung cancer were recruited into two groups. The first group was treated
with argon plasma coagulation (APC) and the second group was treated with
cryotherapy. All methods were applied via the fiberoptic bronchoscope under local
anesthesia. The impact of bronchoscopic treatment on improvement of symptoms,
arterial blood gases parameters, pulmonary function tests parameters, QOL and
performance scale were evaluated.
Results: Forty five patients were recruited in the study. Twenty five patients were
treated with APC and twenty patients were treated with cryotherapy. Bronchoscopic treatment was able to improve symptoms, pulmonary function test and
blood gases parameters with subsequent improvement in the performance state of
the treated patients.

Results: 6 patients and 7 sessions of bronchial occlusion. Average age 60, 3F/3M.
The predisposing diseases were neoplasia, pneumonia and lung abscess. Debuting
as empyema or pneumothorax, with a drain placed 23 days on average prior to the
occlusion. Performed under general anaesthesia, the responsible bronchus located
with balloon catheter, ventilator volumes, dye or sight of bubbling. Two spigots
placed per session on 3 occasions, and 1 in 4 others, in sizes M and S. N-butyl
cyanoacrylate was instilled in 4 sessions. The leak stopped in the operating theatre
in all cases, with late recurrence in 3. No complications except expectoration of
2 spigots. Definitive lung re-expansion in 4 patients, with subsequent pleurodesis
and drain removal. Two patients died from the progression of their underlying
disease.
Conclusions: Endoscopic bronchial occlusion with Watanabe spigots and N-butylcyanoacrylate is an effective, technically simple method without complications for
the treatment of APF.

P676
Temporary endobronchial embolization with silicone spigots for moderate
hemoptysis: A retrospective study
Olivier Bylicki 1,2 , Sophie Laroumagne 1 , Thomas Vandemoortele 1 , Jean
Michel Peloni 2 , Philippe Astoul 1 , Herve Dutau 1 . 1 Department of Thoracic
Oncology, Pleural Diseases and Interventional Pulmonology, Hopital Nord,
University of the Mediterranean, Marseille, France; 2 Department of Pulmonary,
Military Hopital Desgenettes, Lyon, France

Conclusions: Bronchoscopic treatment is an effective treatment to deal with symptoms related to endobronchial obstruction with subsequent improvement in the
pulmonary function, blood gases, as well as QOL in these patients.

P674
Accurate monitoring of pulmonary air leak closure during endobronchial
valve placement
Christophe Dooms, Paul De Leyn, Jonas Yserbyt, Herbert Decaluwe, Dirk Van
Raemdonck, Vincent Ninane. Department of Pulmonology, University Hospitals,
Leuven, Belgium
Introduction: Endobronchial valves may be effective for the treatment of a prolonged pulmonary air leak (PAL). A traditional chest drainage system relying
on a subjective and instantaneous assessment of expiratory bubble formation in
the water-seal column lacks accuracy to aid assessments during and after valve
placement.
Patients and methods: Three patients with a postoperative PAL measuring at
least 1000 ml air leakage per minute (ml/min) were evaluated. We attempted air
leak closure using endobronchial valves relying on a digital air leak measurement
system displaying and recording the expiratory pulmonary air leak in ml/min. The
number of valves used was set by either leak cessation or residual leak of <100
ml/min.
Results: In all patients, the effect of every single valve placed was accurately
assessed in ml/min during the procedure. In 1 patient the air leak stopped after
lobar exclusion, while in 2 patients the air leak decreased to <100 ml/min after
lobar exclusion. The continuous post-intervention assessment accurately indicated
air leak cessation in these two patients within 48 hours after valve placement. Chest
drain removal was successful after air leak cessation. None of the patients developed respiratory insufficiency requiring subacute endobronchial valve removal. As
planned, all valves were removed 3-4 weeks after their placement.
Conclusion: Digital objective air leak assessment guides endobronchial valve
placement, indicates the exact timing of air leak cassation, and allows a safe
fast-tracking policy of chest tube removal.

P675
Endoscopic bronchial occlusion with Watanabe silicone prosthesis and
biological glue for the treatment of alveolopleural fistulas
Cayo Garcia Polo, Mercedes Merino-Sanchez, Antonio León Jimenez,
Mercedes Sanchez Benitez, Mercedes Sanchez Bommatty, Aurelio Arnedillo
Muñoz. Pulmonology, Universitary Hospital “Puerta del Mar”, Cadiz, Spain
Introduction: Alveolopleural fistula (APF) is the communication of the distal
bronchial tree and pleural space, and supposes a serious problem for its associated
morbi-mortality. The objective is to evaluate a endoscopic bronchial occlusion
with a silicone prosthesis (Watanabe spigots) and biological glue.
Patients and methods: Observational, retrospective, descriptive study, collecting bronchial occlusion cases in our hospital from 2004 to 2010. General data
collected, including details of previous and current illnesses, pleural drainage, fiberbronchoscopy, location of dependent bronchus, spigots implanted, glue instilled,
recurrences, pleurodesis and monitoring.

Background: Management of airway bleeding is generally performed in emergency in order to prevent hypoxemia and lung flooding. When the bleeding arises
from peripheral lesions, bronchoscopic options have limited curative intents. They
generally precede radiological or surgical managements. Endobronchial embolization using silicone spigots (EESS) is a novel approach.
Methods: We retrospectively reviewed charts of patients referred to our center
for moderate hemoptysis (MH) who underwent EESS since 2008. Successful
management is defined as immediate bleeding cessation.
Results: From December 2008 to January 2012, 9 patients (pts) have been treated
with EESS in our endoscopy unit. The etiology of MH was known for 6 cases (4
lung cancers, 1 bronchiectasis, and 1 anticoagulant overdose) and 3 were unknown.
The MH originated from the left upper lobe in 4 cases, the right upper lobe in 3
cases, the right middle lobe and the left lower lobe in one case each. 13 spigots were
inserted. Success rate was 78%. Of the 9 pts, 6 were then referred to interventional
radiology for bronchial artery embolization, with a success rate of 83% and two
were referred for thoracic surgery. One patient had EESS as definitive treatment.
For the remaining 8, the silicone spigots were bronchoscopically removed after a
median of 4 days. Only 2 pts had hemoptysis recurrence after a median follow-up
of 107 days [13-1017]. None of the patients died from hemoptysis. There were no
complications from EESS.
Conclusion: EESS is an original, temporary technique that only requires a flexible
bronchoscope and biopsy forceps for placement and removal. EESS allows airway
protection while waiting for definitive management.

P677
Unilateral complete endoscopic lung volume reduction with intrabronchial
valves (IBV) in severe emphysema – A retrospective analysis
Ralf Eberhardt 1 , Suljo Samardzic 1 , Daniela Gompelmann 1 , Maren Schuhmann 1 ,
Michael Puderbach 2 , Claus P. Heussel 2 , Felix J.F. Herth 1 . 1 Pneumology and
Respiratory Care Medicine, Thoraxklinik at the University of Heidelberg,
Germany; 2 Diagnostic and Interventional Radiology, Thoraxklinik at the
University of Heidelberg, Germany
Background: In severe emphysema intrabronchial valves (IBV) for endoscopic
lung volume reduction (ELVR) can improve patients symptoms, wellbeing and
pulmonary function testing (PFT). Success of the intervention is thought to be
correlated to the degree of volume reduction achieved through total lobar occlusion.
Objectives: To establish if unilateral ELVR with IBV (Olympus, Japan) is effective
and safe in daily routine.
Methods: All patients who received unilateral complete closure of one lobe with
IBV at the Thoraxklinik, University of Heidelberg in 2009/10 were included.
Decision for ELVR was made without fissure analysis or endoscopic assessment
of collateral ventilation. Patients were analyzed retrospectively. Regarding to the
FDA criteria of response for PFT, 6-minute-walk-distance (6MWD) as well as in
dyspnea score (mMRC) were analyzed. Secondary endpoint was safety.
Results: Data of 40 of 51 patients were available and consistent for retrospective
analysis. An clinically relevant improvement in FEV1 after 90 days was seen in
17 (43%), in residual volume (RV) in 15 (38%), in 6MWD in 25 (63%) as well as
in mMRC in 19 patients (48%). Placement with IBV was safe. Mild hemoptysis
was seen in 2 cases and 3 patients developed a postinterventional pneumothorax.
No mortality was observed at day 90. 180-days data will be presented.
Conclusion: Unilateral ELVR with IBV is effective and safe. Total occlusion of
one lobe can improve pulmonary function as well as 6MWD and symptoms. The
data should be confirmed in a prospective trial, but properly evaluation of collateral
ventilation should be included for a better outcome.

108s

S UNDAY, S EPTEMBER 2 ND 2012
P678
Early improvements of Chartis assisted-endoscopic lung volume reduction
treatments
Giuseppe Failla 1 , Alba La Sala 2 , Mario Spatafora 2 , Vincenzo Bellia 2 ,
Mario Giustolisi 1 . 1 Sezione di Endoscopia Bronchiale, ARNAS-Ospedale Civico
Di Cristina Benfratelli, Palermo, Italy; 2 DIBIMIS, University of Palermo, Italy

Case 1 was successfully treated based on fissure completeness.
Case 2 received an additional valve in a neighboring segment after detection of
collateral ventilation.
Conclusion: Fissure integrity could be a reliable indicator of collateral ventilation
and support EBV treatment of homogeneous emphysema.

Endobronchial valve (EBV) treatment improves lung function and exercise tolerance in patients with pulmonary hyperinflation related to advanced emphysema.
However, collateral ventilation (CV) may strongly limit the efficacy of EBV placement. This is a preliminary assessment of the role of lung volume reduction coil
(LVR-C) as a possible alternative to EBV when CV occurs.
The occurrence of CV in the targeted lobes was assessed in 7 male subjects with
heterogeneous emphysema by using the Chartis system. Based upon the above
system, five subjects (aged 68±12 yrs) were assigned to EBV treatment (Zephyr
EBV, 3 to 4 per patient), while two patients (aged 62±4 yrs), in which CV
was documented, were assigned to LVR-C treatment under fluoroscopic guidance
(Nitinol coils, a total of 10 coils per patient). FEV1% pred. was 40±10% in the
EBV group and 27±15% in the LVR-C group; RV% pred was 154±28% and
171±29%; respectively.
At 30 days, FEV1% pred. improved by 4.8 percentage points in the percent of the
predicted value in the EBV group and by 1.5 in the LVR-C group. However, the reduction in RV% pred. was more impressive in the LVR-C group (mean difference:
-50 points) than in the EBV group (mean difference: -36 points). Similarly, the
improvement in the 6 min. walking distance was higher in the LVR-C group (mean
difference: +47 meters) than in the EBV group (mean difference: +17 meters). All
procedures were well tolerated and no major adverse effects were recorded in both
groups. In our preliminary observations, LVR-coil treatment resulted in early improvements in lung function and exercise capacity, and can be proposed for the treatment of patients with severe heterogeneous emphysema when CV is documented.

P679
Assessment of fissure integrity for decision-making in valve treatment of
emphysema: Preliminary results
Hugo Oliveira 1,2 , Rafael Rambo 2 , Silvia Oliveira 1 , Enio Valle 1 ,
Amarilio Macedo-Neto 1,2 . 1 Emphysema Treatment Center, Hospital Moinhos de
Vento, 2 Thoracic Surgery, Hospital de Clínicas, Porto Alegre, RS, Brazil
Objective: To investigate if fissure integrity can determine collateral ventilation
and guide endobronchial valve (EBV) treatment of emphysema.
Method: The study is underway. We employ the Apollo software (VIDA Diagnostics) for treatment planning, and developed a visual fissure integrity score
using a sagittal view through pre-treatment CT scans, to determine which % of
the fissure was visible: <70% (incomplete); 70-90% (partial); >90% (complete).
Before treatment, collateral ventilation is measured with Chartis (Pulmonx Inc., a
balloon catheter inserted into the airway + console showing airflow, pressure, and
resistance).
Preliminary results:
Two cases showing correlation between fissure integrity and collateral ventilation

Sex
Age
Basal FVC
Basal FEV1
Treatment date
Heterogeneity gradient*
Integrity score (right oblique fissure)
Collateral ventilation
Strategy

1

2

M
65
1.69 (37.5%)
0.64 (18,5%)
11 Jan 12
9.6 (homogeneous)
100%
No
RLL exclusion

M
77
1.85 (71%)
0.79 (39%)
2 Feb 12
23.5 (heterogeneous)
36%
Yes
RUL exclusion + adjacent segment

*Difference between lobes in % area with parenchymal density < -950HU.

90. Cystic lung diseases: lung granulomatosis

P680
Pulmonary Langerhans’ cell histiocytosis (PLCH): A new UK register
Rebecca Mason 1 , Noeleen Foley 2 , Howard Branley 5 , Toby Maher 4 ,
Martin Hetzel 3 , Huzaifa Adamali 4 , Jay Suntharalingam 2 . 1 Respiratory
Department, Musgrove Park Hospital, Taunton, Somerset, United Kingdom;
2
Respiratory Department, Royal United Hospital, Bath, Somerset, United
Kingdom; 3 Respiratory Department, Bristol Royal Infirmary, Bristol, United
Kingdom; 4 Respiratory Department, Royal Brompton, London, United Kingdom;
5
Respiratory Department, Whittington Hospital, London, United Kingdom
Introduction: PLCH is a rare interstitial lung disease, linked to cigarette smoking
and may be associated with respiratory failure and death. Limited UK data has
been published and little knowledge exists of the diagnostic and treatment practices
employed by UK physicians.
Aims and objectives: Our study aims to characterise the epidemiological, clinical,
histological, radiological and prognostic indicators in a UK cohort of patients with
PLCH.
Methods: 112 cases from 53 centres (65 from the BTS British Orphan Lung
Disease database and 47 new or previously unregistered). Consultants provided
contact details; Patients were sent an information leaflet, consent form and questionnaire. Once consent obtained, consultants were sent a medical questionnaire.
The patients’ GP provided current medication and medical history.
Results: Details on 95 patients (19 deceased, 7 lost to follow-up) received. Clinical
information regarding 67 cases has been received; completed by the patient, consultant or both (31 males). Age at presentation 37.1 years (SD 14.4). Presenting
symptoms: Dyspnoea 78%, cough 63%, constitutional symptoms 25%, pain 22%
and pneumothorax 8%, Smoking status: Ex 71.7%, current 25.0% mean (SD) 19.9
(16.9) pack years. Cannabis use 9.6% Diagnosis: 93.8% patients had had an HRCT
scan and 61% an open lung biopsy. Disease course: Symptoms resolved 23.3%,
same 33.3% and 43.3% had slowly progressed. Treatment: None 56%, Steroids
29.6% immunosuppression/chemotherapy 26.5%. pleural surgery 18.7% and lung
transplant 6%
Conclusions: This UK dataset indicates a high prevalence of smoking in our cohort
and, despite advances in computed tomography a high percentage of patients are
still diagnosed with an open lung biopsy.

P681
Pulmonary findings of the patients with Sjogren syndrome
Serife Savas Bozbas, Esma Sevil Akkurt, Zeynep Erayman Özen, Sule Akcay.
Pulmonary Medicine, Baskeny University Faculty of Medicine, Ankara, Turkey
Background: Sjogren syndrome is a chronic and autoimmune disease characterized by lymphocytic infiltrates in all exocrine glands. Dryness of the eyes and
mouth are the most common symptoms of this syndrome. Primary pulmonary
manifestations of Sjogren syndrome are diffuse lung and airway diseases.
Aim: 131 patients were included in our study between the years 2000-2011 who
were diagnosed with Sjogren syndome. Of these patients, 31 were examined who
admitted to pulmonary diseases clinic and had Thorax computed tomography
(CT). We aimed to evaluate demographic characteristics, respiratory symptoms,
pulmonary function test parameters and Thorax CT findings of patients who have
Sjogren Syndrome.
Results: The mean age was 57.3 years and 30 (%96.8) were women. Pulmonary
function test was normal in %45.2 of the patients. 7 patients (%22.6) were smoker.
2 patients had COPD and 4 had asthma. 11 patients suffered from dyspnea and 5
from coughing. Thorax CT revealed pathological findings in 22 patients (%71.0). In
Thorax CT examination 8 atelectasis, 8 pulmonary nodules, 5 pathological lymph
nodules, 3 bullae formation, 2 bronchiectasis, 2 pulmonary embolism, 2 fibrosis, 2
infiltration, 2 ground glass appearence and 2 pleural effusion were reported. Of the
23 patients who underwent echocardiographic evaluation 7 (%22.6) had elevated
systolic pulmonary artery pressure (mean 63.3 +27.8mmHg).
Conclusion: Respiratory disorders are common in patients with Sjogren syndrome
even if the affected individuals are asymptomatic. Therefore, close follow up of
these patients in pulmonary disease clinics are recommended and Thorax CT
assessment for lung involvement should be considered for early diagnosis.
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P682
Characterization of 76 patients with lymphangioleiomyomatosis from a
Brazilian reference center
Carolina Freitas, Mariana Araújo, Bruno Baldi, Suzana Pimenta,
Ronaldo Kairalla, Carlos Roberto Carvalho. Pulmonary Division, Heart Institute
(InCor), University of Sao Paulo Medical School, Sao Paulo, SP, Brazil
Introduction: Lymphangioleiomyomatosis (LAM) is a rare disorder affecting
childbearing women. There was no previous epidemiological study from South
America characterizing subjects with LAM.
Objectives: To describe the clinical features, quality of life (SF-36 questionnaire),
pulmonary function tests (PFT) and VEGFD data, and also six-minute walk test
(6MWT) performance of LAM patients followed in a Brazilian reference center.
Methods: Data from 76 women with LAM followed in the Pulmonary Division
of the University of Sao Paulo from 2008 to 2011 were reviewed.
Results: The mean age was 42±11 years. The average age at diagnosis was 38±9
years, whereas the mean time from first symptom to diagnosis was 23 months. The
diagnosis of LAM was confirmed by tissue biopsy in 88% of cases. 14% of patients
had tuberous sclerosis, 50% renal angiomyolipoma, 61% previous pneumothorax
and 15% previous chylothorax. Dyspnea was a complaint of 69% of subjects and
20% were ex-smokers. Impaired quality of life was found, with worse scores
in physical and emotional domains. Mean FEV1 and DL CO were, respectively,
74±26%pred and 65±28%pred. The most common abnormalities on PFT were
obstructive pattern (58%), reduced DL CO (53%) and air trapping (22%). The mean
distance walked was 493±118 m, while the mean Borg dyspnea score and the
minimum SpO2 at end 6MWT were, respectively, 3±3 and 88±9%. Dessaturation
≥4% was found in 53% of patients during 6MWT. In 60% of subjects, VEGFD
serum level was increased.
Conclusions: In a Brazilian sample of LAM patients, besides the typical results in
PFT, quality of life impairment, increased VEGFD serum levels and dessaturation
during 6MWT were also important findings.

P683
Rate of FEV1 decline in lymphangioleiomyomatosis associated with tuberous
sclerosis complex
Romain Lazor 1,3 , Martine Reynaud-Gaubert 2 , Vincent Cottin 3 ,
Jacques Lacronique 4 , Camille Taillé 5 , Benoit Wallaert 6 , Sandrine Hirschi 7 ,
Bruno Crestani 5 , Jean-François Cordier 3 , the Groupe d Etudes et de Recherche
sur les Maladies Orphelines Pulmonaires. 1 Respiratory Medicine, Lausanne
University Hospital, Lausanne, Switzerland; 2 Respiratory Medicine, Marseille
University Hospital, Marseille, France; 3 Reference Center for Rare Pulmonary
Diseases, Lyon University Hospital, Lyon, France; 4 Respiratory Medicine,
Cochin University Hospital, Paris, France; 5 Respiratory Medicine, Bichat-Claude
Bernard University Hospital, Paris, France; 6 Respiratory Medicine, Lille
University Hospital, Lille, France; 7 Respiratory Medicine, Strasbourg University
Hospital, Strasbourg, France
Pulmonary lymphangioleiomyomatosis (LAM) is a rare disease characterized
by proliferation of abnormal TSC1/2-mutated smooth muscle cells in the lung
parenchyma, leading to progressive cystic destruction, lung function decline, and
respiratory insufficiency. LAM may be either sporadic (S-LAM) or associated
with the tuberous sclerosis complex (TSC-LAM). Cross-sectional studies have
suggested that TSC-LAM is less severe than S-LAM, but no longitudinal data are
available. We retrospectively compared the rate of FEV1 decline in 16 patients
with TSC-LAM and 53 patients with S-LAM diagnosed according to ERS 2010
criteria with a lung function follow-up ≥1 year. Results are shown below.

n
Women, %
Age at LAM diagnosis, yr
Initial FEV1, %pred
Lung function follow-up, yr
FEV1 decline %pred/yr
FEV1 decline ml/an

TSC-LAM (mean±SD)

S-LAM (mean±SD)

p value

16
94
33±11
72±25
5.9±5.2
–2.8±2.8
–103±89

53
100
40±10
70±26
5.3±3.8
–3.4±5.0
–114±177

0.004
NS
NS
NS
NS

Conclusion: Although diagnosed at an earlier age than S-LAM, patients with
TSC-LAM had similar mean FEV1 at diagnosis, and similar mean rate of FEV1
decline. Lung function follow-up similar to S-LAM may be recommended in
TSC-LAM.

P684
Effect of source of inhalation antigen on manifestation and prognosis of EAA
patients
Martina Sterclova, Martina Vasakova, Peter Paluch. Respiratory Diseases,
Thomayer Hospital, Prague, Czech Republic
Exposure to moulds in domestic environment leading to EAA is often reported.
Inhalation exposure to moulds may lead to developement of profibrotic Th2 cells.
Aim of the study: To examine influence of inhalation antigen on EAA manifestation and prognosis.
Method: Fifty-four patients of the mean age 55,9±17,5 were included to the

retrospective study. They underwent complex diagnostic program including detailed history assessement, physical examination, serum specific IgG tests, lung
functions tests (spirometry, diffusing capacity of the lung for CO), HRCT of the
chest, bronchoscopy with BAL and TBB. Patients were divided into five groups
according to their antigen exposure history – unknown source of exposure, professional exposure in chemical industry workers, exposure to moulds, exposure to
bird antigens and exposure to mammal’s fur and epithelium.
Results: Patients with mould exposure history had significantly higher FVC
(p<0,05), FEV1 (p<0,01) and Dlco (p<0,01) at the time of diagnosis than other
groups. Significant improvement of FVC and Dlco was detected in the patients with
history of exposure to bird antigens. We found no difference in BALF differential
cell counts among patient groups. BALF PMN cell count at the time of diagnosis
negatively correlated with FVC and FEV1 a year after diagnosis in the whole
group (p<0,05).
Conclusion: EAA caused by moulds does not have a worse manifestation and
prognosis that EAA caused by other inhalation antigens. Better outcome of patients exposed to bird antigens is probably influenced by easy removal of the
antigen’s source. The type of inhalation antigen very likely does not influence the
manifestation of EAA.

P685
Diagnostic yield of specific inhalation challenge in patients with
hypersensitivity pneumonitis
Monica Sanchez 1,3 , Ana Villar 1,3 , Maria Jesus Cruz 1,3 , Ferran Morell 1,3 ,
Xavier Muñoz 1,2,3 . 1 Respiratory Service, Hospital Vall d’Hebron, Barcelona,
Spain; 2 Department of Biology, Physiology and Immunology, Universitat
Autonoma de Barcelona (UAB), Spain; 3 Respiratory Diseases, CIBER
Enfermedades Respiratorias (CibeRes), Palma Mallorca, Illes Balears, Spain
Introduction: Hypersensitivity pneumonitis (HP) is a potentially serious illness
that may progress to pulmonary fibrosis and chronic respiratory insufficiency.
Reliable methods are needed to diagnose the condition and, if possible, to identify
the causative agent. The aim of the study was to stablish the diagnostic yield of
Specific Inhalation Challenge (SIC) in patients with HP.
Material and methods: All patients with suspected HP in whom SIC were performed between June 1995 and December 2010 (n= 113) were included. Diagnosis
of HP was established on the basis of internationally accepted criteria (M.Girard,
et al. Allergy 2009; 64:322-334). The SIC was considered positive in the case of a
decrease >15% in FVC and/or a decrease >20% in TLCO, or a decrease in FVC
between 10-15% accompanied by an increase in temperature of 0.5°C within 24h
of the inhalation of the antigen (Morell F, et al. Medicine 2008; 2:110-130).
Results: Eighty-eight patients were diagnosed with HP. In 68 the SIC was positive
and in 45 negative; four false positives (3.5%) and 24 false negatives (21.2%)
were recorded. The sensitivity and specificity of the test were 72.7% and 84%
respectively, with a positive predictive value of 94% and a negative predictive
value of 47%. Having HP caused by an antigen other than birds or fungi was a
predictor of a false negative result (p=0.035).
Conclusions: In HP a positive SIC practically confirms the diagnosis, while a
negative result does not rule it out.
Project partially funded by FIS PI 10/01577 (Instituto de Salud Carlos III) and
Beca SEPAR 2010.

P686
Computer tomography lung density in smokers is correlated to measures of
local inflammation in the lung
Reza Karimi, Sven Nyren, Åsa Weelock, Göran Tornling, Magnus Skold.
Department of Medicine, Karolinska Institute, Karolinska University Hospital,
Solna, Stockholm, Sweden Department of Molecular Medicine and Surgery,
Karolinska University Hospital, Solna, Stockholm, Sweden Department of
Medicine, Karolinska Institute, Stockholm, Sweden Department of Medicine,
Karolinska Institute, Karolinska University Hospital, Solna, Stockholm, Sweden
Department of Medicine, Karolinska Institute, Karolinska University Hospital,
Solna, Stockholm, Sweden
Cigarette smoking causes an inflammatory response in the lungs. CT imaging
provides means of quantifying pulmonary structure and function. We hypothesized
that the inflammation in smokers may be mirrored both by an altered attenuation
on CT and by measures inflammation in the lungs.
Materials: Healty smokers (20 men, 20 women, mean age 54, 35±12 pack years,
40 healthy neversmokers, age 57 and 40 COPD, age 59 (38±11 PY, 31 current
smokers, 9 exsmokers) performed inspiratory CT scans. Values between -500 and750 HU were considered as high attenuation area. BAL, was performed. Cell
concentration were mesured.
Result: Attenuation for smokers (44% ± 5.7) and neversmokers (38% ± 5.6),
COPD exsmokers (33% ± 4.5) (p<0.001 and p<0.05 respectively). COPD smokers (41% ± 5.0) did not differ from that of healthy smokers. Both smoker groups
(healthy smokers: 556±259 x 106 /L (mean±SD); COPD smokers: 458±263)
had higher cell concentration in BAL compared to neversmokers (121±50) and
COPD exsmokers (100±29). The difference between the smoking and nonsmoking
groups were significant (p<0.001). There was a significant correlation (p<0.0001)
between cell concentration in BAL and CT attenuation, There was no significant
correlation between cell concentrations in BAL and CT attenuation in neversmokers
and COPD exsmokers.
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Conclusion: The increased lung density in smokers compared to nonsmokers may
mirror an inflammatory response induced by cigarette smoke. This hypothesis is
strengthened by a positive correlation between lung attenuation and cell concentration in the lower respiratory tract. Our results provide a quantitative approach
for measuring smoke-related structural changes in the lung.

P687
Different cutoff values of serum SP-D for German and Japanese to diagnose
idiopathic interstitial pneumonias are related to different SFTPD gene
polymorphisms
Yasushi Horimasu 1 , Noboru Hattori 1 , Nobuhisa Ishikawa 1 , Sonosuke Tanaka 1 ,
Koji Yoshioka 1 , Francesco Bonella 2 , Shinichiro Ohshimo 1 , Josune Guzman 3 ,
Ulrich Costabel 2 , Nobuoki Kohno 1 . 1 Department of Molecular and Internal
Medicine, Graduate School of Biomedical Science, Hiroshima University,
Hiroshima, Japan; 2 Department of Pneumology/Allergy, Ruhrlandklinik,
University Hospital Essen, Germany; 3 General and Experimental Pathology,
Ruhr University, Bochum, Germany
Introduction: Surfactant protein (SP) -D is a member of the C-type lectin superfamily. Serum SP-D is applied as a diagnostic biomarker for various interstitial
lung diseases in Japan, but not in European countries. It is also known that
rs721917 single nucleotide polymorphism (SNP) in surfactant protein D (SFTPD)
gene might influence serum SP-D levels.
Aims: This study was aimed to evaluate serum levels and genetic backgrounds of
SP-D both in German and Japanese cohorts.
Methods: Serum levels of SP-D were measured and compared between patients
with idiopathic interstitial pneumonias (IIPs) and healthy subjects (HS) both in
German and Japanese cohorts. In addition, rs721917 SNP was genotyped by
polymerase chain reaction. The power of serum SP-D to discriminate IIPs from
HS was examined by receiver operating characteristic analysis based on ethnicity
and rs721917 genotype.
Results: The serum levels of SP-D in IIPs were significantly higher than in HS
for both German and Japanese cohort (both p<0.001). The discriminating cutoff
values of serum SP-D were higher in the German than in the Japanese cohort. Furthermore, the T/T genotype of rs721917 SNP, which is more frequent in German
HS than in Japanese HS, was correlated with high levels of serum SP-D, and the
cutoff value of serum SP-D was different according to rs721917 genotype.
Conclusions: Our data suggest the possibility of serum SP-D to be used as diagnostic biomarkers for IIPs in Germans. The cutoff value of serum SP-D is higher
in the German than in the Japanese cohort, and this difference might be related to
the difference of rs721917 genotype distribution.

P688
Sarcoidosis associated pulmonary hypertension (SAPH) in the Netherlands
Eva Bots, Marlies Wijsenbeek, Leon van den Toorn, Henk Hoogsteden, Bernt van
den Blink. Pulmonary Medicine, Erasmus MC, Rotterdam, Netherlands
Background: The development of pulmonary hypertension (PH) is an important
risk factor for early mortality in sarcoidosis. The prevalence is of SAPH in Europe
is largely unknown.
Aim: To investigate the prevalence of and clinical parameters associated with
SAPH in the Netherlands.
Methods: We analyzed clinical data and transthoracic echocardiograms (TTEs),
made routinely at our PH/Interstitial Lung Disease clinic, from consecutive patients.
Sarcoidosis patients with reliable echocardiography, without left heart dysfunction, were included. An estimated systolic pulmonary artery pressure (sPAP) >
50 mmHg was considered PH. Possible PH was defined as sPAP 37-50 mmHg or
sPAP ≤ 36 mmHg with signs of right ventricular dysfunction.
Results: From 139 sarcoidosis patients, 130 were included with stage 0 (11), I
(46), II (39), III (7), IV (16). 5 patients (3,8%) had PH and 6 (4,6%) possible PH.
Patients with PH were all women, predominantly black (4 out of 5) with stage IV
disease (4 out of 5). 4 out of 6 patients with possible PH (3 white, 3 Asian) had
stage I disease.
TLCO % pred was lower in PH compared to no PH (median: 46,0 (18- 47) vs
78,50 (29,0- 119) p < 0,01). FEV1% pred was decreased in PH compared to no PH
(median: 48,0 (36,0- 96,0) vs 82,0 (30,0- 131,0) p< 0,05). TLC was decreased in
PH (median: 61,0 (51,0- 91,0) vs 82,50 (46,0- 116)), but not significantly different.
In possible PH pulmonary function showed no significant difference versus no PH.
Conclusions: SAPH is uncommon in the Netherlands and mainly found in black
women with stage IV disease and associated with decreased lung function. Unexpectedly, suspicion of PH was found in some patients with stage I disease,
warranting further investigation.

P689
The influence of TNFα gene polymorphism on the therapeutic response in
patients with sarcoidosis
Tatjana Pejcic, Tatjana Radjenovic petkovic, Ivana Stankovic, Desa Nastasijevic
Borovac, Ivanka Djordjevic, Zorica Ciric, Milan Radovic. Clinic for Lung
Diseases and TB, Clinical Centre, Nis, Serbia
Sarcoidosis is an inflammatory disease of unclear etiology, with genetic factors
playing a considerable factor in both its onset and clinical presentation. In the

majority of patients, the disease goes away spontaneously, without treatment.
However, longer therapy is necessary in a small number of patients.
The aim of this research was to determine the role of TNF-α-308G/A polymorphism in the therapeutic response in patients with sarcoidosis. The research
encompassed 66 patients with sarcoidosis, 44 of whom were females and 22 were
males, of average age 51,17±11,22, who were treated for sarcoidosis at the Clinic
for Lung Diseases Niš. TNFα-308 G/A gene polymorphism was examined in all
patients using the PCR-RFLP method.
Results: 10 patients received no treatment, 48 patients underwent corticosteroid
treatment, while 8 patients received combined treatment using corticosteroids and
methotrexate. No statistically significant difference in the distribution of TNF-α
gene polymorphism genotypes and alleles was detected between the patients receiving corticosteroid treatment and those without treatment. However, the duration
of the treatment was statistically considerably lower in patients belonging to AA
genotype group (14.83±9.77) when compared to those from GG genotype group
(18.03±10.56), p<0.05.
Conclusion: Previous research showed that the presence of TNF-308A allele is
a good prognostic sign of sarcoidosis, as it is coupled with the acute form of
the disease and the absence of recidives. Our results indicate a great pronostic
significance of this allele, given that its presence could predict a favorable outcome
of the disease and a shorter duration of treatment.

P690
Determinants of fitness to fly in interstitial lung disease
H.K. Lota 1 , S. Ward 1 , C. Nelson 1 , P. Sestini 2 , T.M. Maher 1 , A.U. Wells 1 ,
E.A. Renzoni 1 . 1 Interstitial Lung Disease Unit, Royal Brompton Hospital,
London, United Kingdom; 2 Department of Respiratory Medicine, University of
Siena, Italy
Introduction: The predictors of in-flight hypoxia in interstitial lung disease remain
unknown. The hypoxic challenge test (HCT) is widely used to evaluate fitness to
fly. We assessed the determinants of a positive HCT in patients with ILD.
Methods: 183 patients underwent HCT in 2005-2011 (74 males; mean age 57.6;
73 ex-smokers) of which 126 had idiopathic interstitial pneumonia, 26 hypersensitivity pneumonitis, 23 sarcoid and 8 other ILDs. 164 had lung function tests on
the same day, 124 had an echocardiogram within 1 year. The HCT was performed
using an inhaled gas mixture containing 15% oxygen. From BTS guidelines, the
HCT was positive (in-flight oxygen required) if PaO2 < 6.6 kPa on 15% oxygen.
Results: Median PaO2 on air was 10.3 kPa (range 8.2-14.3), with median percent
predicted FVC 68.1% and DLCO 38.3%. On univariate logistic regression, variables associated with a positive HCT were age (p=0.04), PaO2 on air (p<0.0001),
FVC%, DLCO% and composite physiologic index (CPI) (p for all<0.00001).
Pulmonary hypertension (PH) on echocardiogram was also predictive, although
less strongly (p=0.015). On multivariate analysis, variables remaining significantly
associated with a positive HCT were PaO2 on air (p<0.0001), lung function
markers including CPI (p<0.0001), or in separate models DLCO (p<0.0001), and
FVC (p=0.006), while PH on echo was no longer predictive (p=0.13). On ROC
analysis, area under the curve was 0.80 for PaO2 on air, 0.75 for DLCO%, 0.72 for
CPI, 0.83 for combined CPI and PaO2 , and 0.85 for combined DLCO and PaO2 .
Conclusion: Our findings highlight the potential of PaO2 on air, DLCO and CPI
levels as non-invasive predictors of fitness to fly. Identifying the best combination
requires further prospective evaluation.

P691
Diagnostic yield of transthoracic lung biopsy guided by CT in diffuse lung
disease
Manuel Vaz 1 , António Morais 1,2 , Natália Melo 1 , Conceição Souto Moura 3 ,
José Pereira 4 , Patricia Mota 1 . 1 Serviço de Pneumologia, Hospital São João,
EPE, Porto, Portugal; 2 Faculdade de Medicina, Faculdade de Medicina, Porto,
Portugal; 3 Serviço de Anatomia Patológica, Hospital São João, EPE, Porto,
Portugal; 4 Serviço de Imagiologia, Hospital São João, EPE, Porto, Portugal
Introduction: Diffuse Lung Diseases (DLD)encloses a large and heterogeneous
group of diseases, which diagnosis is based on a multidisciplinary approach that
sometimes requires histology. Transthoracic Lung biopsy (TTLB)guided by CT
have been scantily used in this context and its actual diagnostic value is unknown.
Objective: Analysis of the diagnostic yield and complications of TTLB guided by
CT and its relevance in the multidisciplinary diagnostic approach of DLD.
Methods: Retrospective review of 56 patients clinical files with DLD, who were
submitted to TTLB guided by CT between January 2009 and November 2011.
Trucut18-20Gauge needles, percutaneous anesthesia and multislice CT Siemens
Somatom were used.
Results: The patients included had an average age of 58.4 years and 32 (57%)
were male. Diffuse micronodular was the most frequent CT pattern observed in
41.1% patients, consolidation in 25%, ground glass in 14.3%, reticular in 14.3%
and cysts in 5.3%. Biopsy confirmed preliminary diagnostic hypothesis in 27
(48.2%) patients and in 13 (23.2%) histological features observed guided to another diagnosis, leading to a diagnostic sensitivity of 71,4% (40/56 patients). In
16 (28.6%) patients this procedure was not conclusive. Diffuse micronodular and
consolidation were the higher diagnostic yield patterns. 11 patients had complications, 7 pneumothorax and 4 non-massive hemoptysis. Organizing pneumonia
(35%), sarcoidosis (12%) and silicosis (10%) were the most frequent diagnosis.
Conclusions: In this series of patients TTLB guided by CT was safe, quick and
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with high diagnostic accuracy, suggesting that should be considered as one of
diagnostic methods in the context of the DLD when histology is required.

P692
CCL18 as marker of disease progression in systemic sclerosis
Jonas Schupp 1 , Gabriela Riemekasten 2 , Corina Kollert 1 , Benedikt Jäger 1 ,
Joachim Müller-Quernheim 1 , Antje Prasse 1 . 1 Pneumology, University Medical
Center, Freiburg, Germany; 2 Rheumatology, Charite, Berlin, Germany
Background: Lung fibrosis is the most common cause of death in systemic
sclerosis. CCL18 is associated with poor prognosis and disease deterioration in
fibrotic lung diseases. The prognostic relevance in patients with interstitial lung
disease in systemic sclerosis was shown by Tiev et al. (Tiev KP, Eur Respir J 2011
38:1355-1360).
Objectives: To evaluate the role of CCL18 in patients with or without interstitial
lung disease in systemic sclerosis.
Methods: We measured the chemokine CCL18 in sera of 126 patients with progressive systemic sclerosis by ELISA, as well as lung function testing at baseline
and every 6 months during follow-up. Pulmonary fibrosis was detected by HRCT. We computed ROC- and Kaplan-Meier-curves and Cox proportional hazards
models to analyze the influence of CCL18 on time to disease progression, defined
as decline of the predicted FVC -10% or death.
Results: Patients with serum CCL18 concentrations above 140 ng/ml suffered
from a significantly higher chance of disease progression (p<0.0001) within one
year. The hazard ratio to suffer from a disease progression was 8.9 in the univariat
Cox hazard model and 8.7 in the multivariate Cox hazard model (after adjusting
for age, gender and baseline FVC). In the subgroup of patients without pulmonary
fibrosis at baseline the hazard ratio was even 21.1 (p<0.0001).
Conclusion: CCL18 predicts disease progression of the lung involvement in
patients with systemic sclerosis, independent of age, gender or baseline FVC,
especially in patients without any evidence of lung fibrosis. CCL18 in sera
might therefore be a tool to identify patients who will suffer from lung function
deteroriation in the future and to guide therapeutical interventions in these patients.

P693
Abnormal heart rate variability in patients with sarcoidosis
Elias Giallafos 1,3 , Vasilios Kouranos 4 , Anastasios Kalianos 2,4 ,
Georgios Kaltsakas 1 , Ilias Peros 5 , David Tsoukas 2 , George Dionelis 1 ,
Charalampos Kostopoulos 4 , Eleutherios Stamboulis 3 , Nikos Koulouris 1 ,
Aggeliki Rapti 2,4 . 1 1st Department of Pulmunology, University of Athens,
Greece; 2 2nd Department of Pulmunology, Chest Disease Hospital “Sotiria”,
Athens, Greece; 3 1st Department of Neurology, University of Athens, Greece;
4
Outpatient Clinic for Sarcoidosis, Chest Disease Hospital “Sotiria”, Athens,
Greece; 5 Department of Pulmunology, Geniko Kratiko Hospital -“Sotiria”,
Nikaia, Greece
Background: Heart Rate Variability (HRV) can predict cardiovascular events,
especially sudden cardiac death and ventricular arrhythmias. Aim of this study
was the evaluation of HRV indices in sarcoidosis (Sarc).
Methods: 180 biopsy proven Sarc patients who were not taking antiarrhythmic
drugs were included in this study. They were compared with 72 sex and age
matched healthy subjects. All participants had pulmonary function tests, cardiac
ultrasound, 24-hour Holter monitoring and cardiac MRI and were classified to
group A (healthy), group B (cardiac-free Sarc) or group C (cardiac Sarc). The
average heart rate (mean HR), the maximum and minimum heart rate (maxHR and
minHR), the root mean square of SD of RR (RMSSD) and the standard deviation
of all normal to normal NN intervals (SDRR) were calculated during 24-hour
Holter monitoring.
Results:
Comparison among groups of different parameters
Parameters

Group A

Group B

Group C

p-Value

FVC
FEV1
FEV1/FVC
TLC
DLCO
KCO
Mean Heart Rate
MaxHR
Min HR
RMSSD
SDRR

101,5860
99,9327
84,6356
88,2926
85,27
100,040
76,6806
140,2083
45,0833
38,9453
150,3010

95,6689
92,7135
92,4587
84,3371
79,79
98,352
78,6560
136,9322
48,9365
28,7537
127,2397

90,9276
88,0293
89,2151
81,6294
71,90
91,327
80,0594
136,1875
50,3453
29,3037
112,6206

0.01
0.001
0.001
0.008
0.0001
0.003
0.115
0.4
0.013
0.013
0.0001

In bivariate analysis, SDRR is correlated with age (p=0.001, r=-.397), FVC
(p=0.001, r=.242), FEV1 (p=0.001, r=.261), TLC (p=0.001, r=.290) and DLCO
(p=0.0001, r=.264).
Conclusion: HRV is decreased in patients with systemic sarcoidosis compared
to the control group. SDRR is significantly decreased in patients with cardiac
sarcoidosis and is correlated with lung function indices.

P694
A prosprective study on the safety, tolerability and efficacy of pirfinidone in
the treatment of idiopathic pulmonary fibrosis and fibrotic NSIP
Ratna Balakrishnan, Sapna Madas, Bill Brasier, Sujeet Rajan. Chest Medicine,
Bombay Hospital, Mumbai, Maharashtra, India Chest Medicine, Chest Research
Foundation, Pune, Maharashtra, India
Prospective study conducted on 39 patients with IPF and fibrotic NSIP on patients
visiting at Bombay Hospital, Mumbai. Out of 39,9 patients failed to follow up
while 9 patients expired on the treatment. Drug had to be stopped in one patient
due to reaction. 13% of the patients had a diagnosis proven on surgical lung biopsy.
The remaining had their diagnosis confirmed on HRCT, of which 74.4% revelead
honey combing and 28% revealed ground-glass opacities.
The mean FVC at baseline has been 1.78lts (57% predicted SD 19%) and 1.57
(61% predicted SD 11.53) at 6 months. The mean corrected DLCO at baseline
was 38.29% 39.58% at 6 months. The mean oxygen saturation at baseline 95.38%
and 95.82% at 6 months. The 6 min walk test was almost the same at the end of 6
months too (329 vs 331meters). Though patients dropped to a mean saturation of
84.53% post walk at baseline, this did not significantly change 6 months either.
The drug has been quite well tolerated too. None of the patients have elevated
liver enzymes and only one patient developed skin rash. GI discomfort and loss of
appetite were other side effects that were noted. The average dose of pirfenidone
taken during this period was 1082.05 mg/day and the maximum dose administered
has been 1800mg/day.
Pirfinidone is the only approved drug for IPF currently available in the world.
Considering its previous efficacy documented in slowing the decline in FVC, we
thought it appropriate to do this observational study not just on IPF but also on
fibrotic diseases to assess its tolerability over a period of time and its potential
efficacy in these conditions.

P695
Strong correlation between 18F-FDG PET positive bone involvement and
increased IL-2R levels in patients with untreated sarcoidosis under
surveillance (Preliminary results)
Alexandros Kalkanis 1 , Dimitrios Kalkanis 2,3 , Dimitrios Drougas 3 ,
Napoleon Karagiannidis 1 , Dimitrios Exarhos 4 , Ioannis Datseris 3 ,
Vlassios Polychronopoulos 1 . 1 Third Pulmonary Medicine Department,
Sismanoglion General Hospital, Maroussi, Greece; 2 Department of Nuclear
Medicine, 251 General Airforce Hospital, Athens, Greece; 3 Department of
Nuclear Medicine and PET/CT, Evangelismos Hospital, Athens, Greece;
4
Department of Radiology, Evangelismos Hospital, Athens, Greece
Introduction: F-18 fluorodeoxyglucose positron emission tomography and computed tomography (FDG PET/CT) has been shown to be able to detect osseous
involvement in patients with sarcoidosis.
Aim: To use FDG PET/CT to assess bone involvement in therapy-naive sarcoid
patients and determine if FDG-avid bone involvement correlates with biochemical
markers.
Methods: All patients with a diagnosis of sarcoidosis were identified from a local
database in our hospital. Therapy-naive patients under routine surveillance were
enrolled in this study, and prospectively underwent a whole-body combined FDG
PET/CT scan, as well as biochemical lab tests at the same day, which included
interleukin-2 receptor (IL-2R), C-reactive protein (CRP), serum angiotensin-I
converting enzyme (SACE), serum calcium and urine calcium levels.
Results: 23 patients (7 male, 49.6±10.4 years) were included. PET(+) bone lesions
were identified in 26.1% of the patients (6/23), and all were negative on corresponding CT. SUVmax of the most FDG-avid bone lesion was 9.3±3.4. In patients
with PET(+) bone involvement IL-2R was 3000±1588, while in the rest was
982±649. Significant correlation was found between PET(+) bone involvement
and increased IL-2R levels only (Spearman’s rho=0.621, p=0.002).
Conclusions: The prevalence of FDG PET(+) bone involvement in untreated
sarcoidosis is 26.1% in this preliminary series. There is strong correlation between
PET(+) bone involvement and increased IL-2R levels and no correlation with
abnormal CRP, SACE, serum or urine calcium levels in patients with untreated
sarcoidosis.

P696
Serum from patients with sarcoidosis promotes the proliferation of epithelial
cell lines in vitro
Iris Zampira 1 , Athena Gogali 2 , Petros Oikonomidis 2 , Evaggelia Ntzani 3 ,
Agellos Evagelou 4 , Fanny Tachmatzoglou 5 , Maria Matthaiou 2 ,
Panagiotis Canavaros 1 , Stavros Constantopoulos 2 , Yotanna Dalavanga 1 .
1
Department of Anatomy-History-Embryology, 2 Department of Pneumonology,
3
Department of Hygiene and Epidemiology, 4 Department of Physiology,
5
Neurosurgical Institute, University of Ioannina, Medical School, Ioannina,
Greece
Introduction: Several epidemiological studies have linked sarcoidosis with neoplasia, but this is questioned by many investigators. The present study is an
experimental approach to the subject. Our hypothesis was that if sarcoidosis can
influence one of the two basic steps of malignancy: cancerous transformation of
the cells or out of control cell growth, this could be regarded as an indirect sign of
relation to neoplasia.
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Materials and methods: A549 and SKMES cell lines were treated with serum
from patients with sarcoidosis, COPD and healthy individuals. Their effect on
cell proliferation was examined. The influence of cytokines and EGFR on cell
proliferation was also investigated.
Results: When serum from patients with sarcoidosis was added to the culture
medium of both epithelial cell lines, there was a statistically significant increase
of cell proliferation (p<0.05). By contrast, serum from normal controls or patients
with COPD had no impact. This positive influence of serum from patients with
sarcoidosis was annulated by EGFR inhibitor.
Conclusion: Out of control cell growth is a basic step towards malignancy. The
increase of epithelial cell proliferation in the presence of sarcoidosis serum, documented in the present study, could represent a link of this disease with neoplasia,
under favorable circumstances.

P697
IL-17a expression in transbronchial biopsy samples in sarcoidosis
Nurdan Köktürk 1 , Nalan Akyürek 2 , Muge Aydogdu 1 , Ayse Baha 1 ,
Haluk Türktas 1 . 1 Pulmonary Diseases, Gazi University Medical Faculty, Ankara,
Turkey; 2 Pathology, Gazi University Medical Faculty, Ankara, Turkey
Background: Th17 is a new subset of CD4(+) T cell population and characterized
by the release of cytokines such as IL-17A, IL-17F and IL-22. Multiple studies
in humans and animals have described the role of Th17 cells in the pathogenesis of several autoimmune and chronic inflammatory diseases such as psoriasis,
inflammatory bowel diseases, tuberculosis and lung fibrosis.
Aim: To determine the possible role of Th17 cells in the pathogenesis of sarcoidosis by evaluating the IL-17A levels in lung biopsy samples of sarcoidosis
patients.
Method: IL-17A expression was evaluated with immunohistochemical analysis.
The area that had higher IL-17A antibody positivity was evaluated with x40 magnification and the positive staining inflammatory cells (macrophage and lymphocyte)
were counted.
Results: A total of 41 sarcoidosis patients [32 (78%) female] with the mean age
of 48 years were included in the study. Among them 22 (54%) were diagnosed
as Stage 1,17 (42%) as Stage 2,1 (%2) as Stage 3 and 4 sarcoidosis.In the whole
study group only 2 (5%) patients had no IL-17A(+) inflammatory cells. In the
remaining, 9 (22%) patients had one IL17A(+) staining cell, 15 (37%) had 2 cells,
5 (12%) had 3 cells, 9 (22%) had 4 cells and 1 (2%) had 5 cells. The IL-17A (+)
staining cells were identified at the periphery of the granuloma. No statistically
significant correlation was identified between the number of IL17A(+) staining
inflammatory cells and plasma ACE levels, CD4/CD8 ratio and the stage of the
disease (p> 0.05).
Conclusion: The identification of IL17A (+) staining inflammatory cells in the
periphery of the sarcoidosis granulomas, may indicate that Th17 cells have an
important role in the pathognesis of sarcoidosis.

P698
BALF TNFα level in relation to inflammatory status and phenotype of
sarcoidosis
Anna Goljan Geremek 1 , Michal Bednarek 1 , Elzbieta Puscinska 1 ,
Monika Czystowska 1 , Monika Franczuk 1 , Iwona Bestry 1 , Malgorzata Filewska 1 ,
Marek Kram 1 , Urszula Demkow 2 , Dorota Górecka 1 . 1 2nd Respiratory
Department, National Tuberculosis and Lung Disease Research Institute, Warsaw,
Poland; 2 Department of Laboratory Medicine and Clinical Immunology, Medical
University of Warsaw, Poland
Determining the inflammatory status of the disease may be helpful in predicting
the prognosis and responsiveness to treatment.
Aim: To evaluate the relation of BALF TNFα levels to the inflammatory status
and phenotype of sarcoidosis.
Material and methods: We have measured: TNFα, TGFβ,IL2, IL2R, IL12, IL10
in BALF and TNFα, TGFβ,IL2, IL12, IL10 levels in serum in 184 sarcoid patients.
We checked for the correlations between BALF TNFalpha and cytokines, selected
systemic inflammatory markers and clinical factors (age, duration of the disease,
PFT, 6MWT, extrapulmonary involvement).
Results: We have found important positive correlation between concentration of
BALF TNFα and:
– BALF: IL2R (r=0,4676, p=0,0001), IL12 (r=0,4545, p=0,0001) and serum: IL12
(r=0,26, p=0,001), IL10 (r=0,2832, p=0,001), TNFα (r=0,1871, p=0,12).
– serum CRP (r=0,2427, p=0,003), γglobulins (r=0,1648, p=0,033), Ddimers
(r=0,1685, p=0,035).
– the age of patients (r=0,16, p=0,029),
No relation was found between the BALF TNF alpha and the duration of the
disease, PFT (except for FEV1 r=-0,1464, p=0,05), 6MWT, extrapulmonary sarcoidosis (liver and spleen dimensions, hepatic enzymes, protrombine), Ca and P
serum nor urine levels. Weak but important negative correlation was observed
between BALF TNFα and monocytosis (r=-0,1788, p=0,015).
Conclusion: In our group of patients:
The BALF cytokine inflammatory status reflects the systemic inflammation (measured by the serum cytokine network and non-specific inflammatory biomarkers).
The BALF TNFα status has no relation to the phenotype of sarcoidosis.

P699
Assessing sarcoidosis: The King’s Sarcoidosis Questionnaire and the minimal
important difference
Amit S. Patel 1 , Arietta Spinou 1 , Greg Keir 2 , Richard J. Siegert 3 , Toby
M. Maher 2 , Elisabetta A. Renzoni 2 , Athol U. Wells 2 , Irene J. Higginson 3 ,
Surinder S. Birring 1 . 1 Asthma, Allergy and Lung Biology, King’s College London,
2
Interstitial Lung Disease Unit, Royal Brompton Hospital, London, 3 Department
of Palliative Care, Policy and Rehabilitation, Cicely Saunders Institute, King’s
College London, United Kingdom
Introduction: The King’s Sarcoidosis Questionnaire (KSQ) is a brief, validated,
multi-organ, health status questionnaire. This study aimed to determine the minimal
important difference (MID).
Methods: 60 patients with pulmonary sarcoidosis attending clinic (mean age
52 years,duration 7 years,50% female,67% Caucasian;76% immunosuppressive
medications) were asked to complete the KSQ on 2 occasions (change of therapy
n=25). Combined Lung-Health Status modules (Lung-HS) consisted of 16 items
and impact of medications 3 items; scoring range 0-100,100=best. At the second
visit patients also completed a 15-item global rating of change questionnaire
(GRCQ). The MID corresponded to the mean change in KSQ in patients indicating
a small change in GRCQ (± 2/3) and was also estimated by determining 1xSEM
and effect size (ES) of 0.3.
Results: Health status was impaired at baseline;mean (SD) Lung-HS 54 (24)
and Medication score 60 (29). 20 patients deteriorated,18 improved and 22 were
unchanged.The GRCQ scores were associated with change in Lung-HS; r=0.4,
p<0.01. There was a significant change in Lung-HS score in patients reporting a
change in GRCQ; mean (SD) 52 (3) vs 58 (4); 95% CI 1 to 12;p=0.02. The LungHS MID determined by GRCQ, SEM and 0.3-ES were 5, 6 and 7 point change
respectively. The Lung-HS MID determined by GRCQ for those improving and
those deteriorating was 6 and 5 respectively. The MID of individual General HS,
Lung and Medication modules determined by GRCQ were 5, 9 and 9 respectively.
Conclusion: The KSQ is responsive to changes in health status and can be used
for longitudinal assessment of patients with sarcoidosis. The MID of the combined
KSQ Lung-Health Status modules is a 5 point change.

91. Diffuse parenchymal lung disease: clinical
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P700
Corticosteroid (CS) therapy does not influence immune reactivity in patients
with non-specific interstitial pneumonia (NSIP)
Anna Zaytseva, Evgenij Shmelev, Vladislav Gergert. Granulematosis Lung
Diseases, Central Tuberculosis Research Institute, Moscow, Russian Federation
Aim. To assess the influence of CS therapy on immune reactivity in patients with
NSIP.
Patients and methods. 27 patients (8 male 19 female, average age 57,3±2,3 yrs)
with hystologically proved NSIP were included. In 11 patients of group 1 the
diagnosis was recently established and treatment was not yet started. 16 patients of
group 2 received CS during 2-10 yrs. Blood level of IL-1β, IL-2, IL-8, TNF-α basal
and after FGA stimulation was assessed by solid-phase immune-enzyme assay.
CD20, CD4, CD8, CD3, CD16 in blood were detected by means of monoclonal
antibodies.
Results. Basal IL-1, IL-2 and TNF were increased (171,0±55,5 pg/ml, 14,5±3,2
pg/ml, 101,3±43,3 pg/ml, correspondingly) and basal level of IL-8 was normal
(777,8±140,8 pg/ml) in patients of group 1. In patients of group 2 basal IL-2
(16,3±2,7 pg/ml) and TNF (86,4±40,6 pg/ml) were increased and IL-1 (62,1±21,6
pg/ml), IL-8 (590,4±127,0 pg/ml) were normal. IL-1, IL-2, IL-8, TNF levels after
stimulation were not increased in patients of both groups.There was no difference
of CD20, CD4, CD8, CD3, CD16 cells quantity in patients of both groups.
Conclusions. Continuous treatment by low doses of corticosteroids does not
influence immune reactivity in patients with NSIP.
P701
Does emphysema influence the application of du Bois score in idiopathic
pulmonary fibrosis?
Aline Bodlet 1 , Luc Delaunois 1 , Caroline Dahlqvist 1 , Jacques Jamart 2 ,
Gisèle Maury 1 . 1 Pneumology, CHU Mont-Godinne, Yvoir, Belgium; 2 USS, CHU
Mont-Godinne, Yvoir, Belgium
Idiopathic pulmonary fibrosis (IPF) is the most frequent interstitial pulmonary
fibrosis. Development in CT scan technology improved accuracy in lung study.
Emphysema can be associated to IPF, the most common form is the “Combined
pulmonary fibrosis and emphysema” syndrome (CPFE).
The aim of this retrospective cohort study was to assess the impact of emphysema
associated to IPF on functional parameters (Forced Vital Capacity FVC and Total
Lung Capacity TLC) at baseline (t0) and on the loss of FVC after 6 months (t6)
which is used in the du Bois prognostic score.
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Data from 73 patients suffering from IPF were collected between 1982 and 2011
in an University Hospital with access to pharmacological studies and lung transplantation. Fifty six patients (M/F: 44/12; age: 65.5±10.8) were considered for
analysis. Diagnosis of emphysema was based on CT scan criteria used by Schmidt
et al [1].
IPF
N
Age t0 (years)
Tobacco use
History of respiratory hospitalization
FVC t0 (% pv)
TLC t0 (% pv)
FVC t6 –t0 (%)
Du Bois score

With emphysema

Without emphysema

p

21
65.9±9.3
15 (71%)
5 (24%)
86.75±18.4
86.6±17.2
–1.24±20.1
14.6±14.0

35
65.3±11.8
24 (69%)
9 (26%)
72.62±20.6
72.0±15.0
–0.04±11.4
18.0±13.9

0.02
0.004
NS
NS

Emphysema seemed to influence significantly TLC and FVC at t0. Du Bois score
was not statistically different between the two groups although they corresponded
to different subclasses of 1-year mortality risk. According to the du Bois score,
patients with emphysema were at lower risk of mortality than the others.
[1] Schmidt SL, Nambiar AM, Tayob N, et al. Pulmonary function measures predict
mortality differently in IPF versus combined pulmonary fibrosis and emphysema.
Eur Respir J 2011; 38: 176–183.

P702
Telomerase expression in idiopathic pulmonary fibrosis (IPF) and non small
cell lung cancer (NSCLC)
Katerina Samara 1,2 , Ismini Lasithiotaki 2 , Giannoula Soufla 2 ,
Ioannis Giannarakis 2 , Maria Velivassaki 2 , Anna Psaraki 2 , Nikolaos Siafakas 1,2 ,
Katerina Antoniou 1,2 . 1 Department of Thoracic Medicine, Medical School,
University of Crete, Heraklion, Crete, Greece; 2 Laboratory of Molecular and
Cellular Pulmonology, Medical School, University of Crete, Heraklion, Crete,
Greece

tory pattern: reduction of TLC (70.4±2.5%Pred) and VC (71.9±4.0%Pred) without
airflow limitation. Increase of pulmonary tissue retraction index (0.62±0.10 and
0.92±0.10 kPa/l) in both groups was an interesting find. DLCO has reduced in
both groups (51.4±4.2 and 56.8±6.2%Pred), but the DLCO/VA (61.0±8.2 and
70.7±5.0%Pred) has been reduced in a greater degree in patients of the first group.
Conclusions: DLCO decrease is characteristic for HX patients. Changes of lung
mechanics parameters are observed much rarer. When it is the case, the obstructive
pattern dominates restrictive one. In contrast to COPD, the obstructive pattern in
HX is combined with increase of pulmonary tissue elasticity.

P704
The EDD (exercise, DLco, dyspnea) index in diffuse systemic sclerosis with
pulmonary fibrosis
Shahrzad Mohammadzadeh Lari 1 , Davood Attaran 1 , Jaleh Shariati 2 ,
Pouya Nazari 2 , Hassan Ghobadi Marallu 3 , Saeid Akhlaghi 1 . 1 Lung Disease &
TB Research Center, Mashhad University of Medical Sciences, Mashhad, Islamic
Republic of Iran; 2 Rheumatologic Diseases Research Center, Mashhad University
of Medical Sciences, Mashhad, Islamic Republic of Iran; 3 Internal Medicine,
Ardabil University of Medical Sciences, Ardabil, Islamic Republic of Iran
Introduction: Pulmonary fibrosis secondary to systemic sclerosis (SSc) is the
major cause of morbidity and mortality in these patients. The aim of this study
was to determine the correlation of important lung function parameters with chest
high resolution CT scan (HRCT).
Methods and materials: Thirty–two consecutive diffuse SSc patients (according
to the criteria of american college of rheumatology) with pulmonary involvement
were enrolled in this cross-sectional study. Patients with pulmonary fibrosis secondary to other reasons, previous restrictive lung disease, and history of smoking
were excluded. Complete lung function evaluation was performed. Also the severity of dyspnea was evaluated by Modified Medical Research Council (MMRC)
scale.EDD index was calculated based on 6MWT, DLco, and MMRC.
The EDD index in scleroderma lung fibrosis

Rationale: Telomeres protect chromosome ends since chromosomes lacking telomeres undergo fusion, rearrangement and translocation. Telomerase dysfunction has
been linked with pathologic autoimmune responses and could play a role in both
fibrogenesis and carcinogenesis. We aim to evaluate telomerase expression (mRNA
levels of both subunits TERT and TERC) in Bronchoalveolar Lavage Fluid (BALF)
and lung tissue of patients with NSCLC and IPF, since there are indications of
common pathogenetic pathways in both diseases.
Patients and methods: We prospectively studied 44 BALF samples from NSCLC
patients, 29 BALF samples from IPF patients and 13 BALF samples from control
subjects. We also studied lung tissue samples from 32 IPF patients, 10 NSCLC
patients and 21 control subjects. mRNA expression for both hTERT and hTERC
was measured by Real-Time RT-PCR.
Results: (a) Lung tissue: IPF mRNA hTERT levels (0.24±0.14) were significantly
lower compared to controls (0.46±0.30) (p=0.030). hTERC mRNA levels were
higher in the control group (4.3±1.9) compared to NSCLC (2.87±1.51) and IPF
(1.21±0.97), with strong grouped statistical significance (p=0.0001). (b) BALF:
hTERT expression was higher in the control group (0.78±0.06) compared to IPF
(0.39±0.14) and NSCLC (0.34±0.29) (p=0.005). hTERC expression was higher
in the IPF group (1.09±0.39) compared to controls (0.54±0.40) and NSCLC
(0.62±0.19), with no grouped statistical significance.
Conclusion: The attenuated expression of both telomerase subunits measured in
NSCLC and IPF patients when compared to controls, suggests that telomerase
genes may play a significant role in fibrogenesis and carcinogenesis, supporting
the hypothesis of a common pathway.

P703
Specific features of pulmonary mechanics and gas exchange in patients with
histiocytosis X (HX)
Marina Kameneva 1 , Natalia Korzina 1 , Olga Yuryeva 2 , Artem Tishkov 3 .
1
Institute of Pulmonology, Pavlov’s State Medical University, St. Petersburg,
Russian Federation; 2 Department of Physics, Mathematics and Informatics,
Pavlov’s State Medical University, St. Petersburg, Russian Federation;
3
Information Technologies in Education, Institute for Informatics and Automation
of RAS, St. Petersburg, Russian Federation
Aim: To assess the changes of pulmonary mechanics and gas exchange parameters,
which are typical for histiocytosis X.
Materials and methods: 67 patients with HX have been examined, including 48
men (mean age 29.1±1.4 yrs) and 19 women (mean age 27.1±2.6 yrs). Spirometry,
bodyplethysmography, compliance measurement, diffusion capacity (DLCO) and
blood gases were carried out for all patients.
Results: For either men or women the mean values of the lung mechanics parameters didn’t overstep the bounds of normal value, except for DLCO. Excluding
39 patients with normal value of indices, two groups of patients were identified. The first group of 20 patients shown signs of airflow limitation: decrease
of the forced exhalation FEV1 (59.7±5.5%Pred), MEF25-75 (39.7±8.9%Pred)
and reorganization normal TLC (98.8±4.5%Pred) by obstructive type (RV/TLC –
168.0±11.2%Pred). The second group contained 8 patients with restrictive respira-

6MWT
DLco
MMRC

0

1

2

3
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0-1

250-349
60-79%
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150-249
40-59%
3

<150
<40%
4

The chest HRCT was performed and the Warrick score recorded in all patients.
Results: The mean age of the patients was 39.18 years ±9.39 (SD).Seventeen
(53%) of patients were in EDD stage 1 (score: 0≤score≤3), 9 patients (28%) in
stage 2 (3<score ≤6), and 6patients (19%) in stage 3 (6<score≤9). The mean
Warrick score was 10.84±6.94 (SD).There was statistically significant correlation between EDD index and Warrick score (p=0.001, r=0.72).Also there was
statistically significant relation in EDD stages with Warrick scores (p=0.002).
Conclusion: The EDD as a useful lung function index is completely related to
chest HRCT findings in SSc pulmonary fibrosis and can be used in clinical practice.

P705
Increased exhaled nitric oxide precedes lung fibrosis in a murine model of
systemic sclerosis
Thong Hua-Huy 1 , Nhat-Nam Le-Dong 1 , Sy Duong-Quy 1 , Yihua Bei 1 ,
Sébastien Rivière 1,2 , Kiet-Phong Tiev 1,2 , Carole Nicco 3 , Frédéric Batteux 3 ,
Anh Tuan Dinh-Xuan 1 . 1 Physiology, Paris Descartes University, Paris, France;
2
Internal Medicine, Saint-Antoine Hospital, Paris, France; 3 Laboratory of
Immunology, Paris Descartes University, Paris, France
Background: Exhaled nitric oxide (eNO) increased in patients with systemic
sclerosis (SSc) and interstitial lung disease. Reactive oxygen species (ROS) and
bleomycin induced skin and lung fibrosis in mice, mimicking the SSc in humans.
Objectives: This study aimed to validate eNO measurement method in mice and
to study the evolution of lung inflammatory and fibrotic processes in mice injected
with HOCl or bleomycin.
Methods: C57BL/6 mice were randomized into 3 groups receiving subcutaneous
injections of HOCl, bleomycin, or PBS for 2, 4, or 6 weeks. Exhaled NO was
measured at the end of each injection period and after 2 resting weeks without
injection (8 weeks). Mice were then sacrificed to obtain skin and lung tissues for
NO synthases (NOS) expression analysis.
Results: Increased exhaled NO, inducible NOS and 3-nitrotyrosine expression in
bronchial epithelium, lung neutrophils and macrophages were observed at early
phases (2 and 4 weeks) in HOCl- and bleomycin-treated mice. Inversely, lung
vascular endothelial NOS expression decreased significantly at 6th and 8th week.
Skin fibrosis was significantly increased from the 4th week and lung fibrosis from
6th week.
Conclusions: Exhaled NO can be used as a sensitive biomarker of lung inflammation in these murine models in which inflammation precedes fibrotic processes
in skin and lungs. Mechanisms linking inflammation and fibrosis remain to be
clarified.
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P706
Elevated serum B cell activating factor belonging to the TNF family (BAFF)
in interstitial lung diseases associated with collagen vascular disease
Tsutomu Hamada, Samukawa Takuya, Keiko Mizuno, Ikkou Higashimoto,
Hiromasa Inoue. Department of Pulmonary Medicine Advanced Therapeutics
Course Cardiovascular and Respiratory Disorders, Kagoshima University
Graduate School of Medical and Dental Sciences, Kagoshima, Japan
Background: BAFF is a vital homeostatic cytokine for B cells. Increased serum
levels of BAFF were found in a number of different autoimmune diseases and
patients with polymyositis with interstitial lung disease (ILD) had higher BAFF
levels than those without ILD. However, serum BAFF levels have not been reported in patients with ILD associated with collagen vascular disease (CVD-IP)
and idiopathic interstitial pneumonia (IIP).
Aim: We investigated serum levels of BAFF in patients with CVD-IP and with IIP
to determine whether they correlate with pulmonary function.
Methods: Twenty-seven patients with IIP (n=15) and CVD-IP (n=12), who visited
our institution from 2008 to 2010 and underwent pulmonary function test, were
enrolled. Underlying CVDs consisted of rheumatoid arthritis (n=4), dermatomyositis (n=2), systemic sclerosis (n=2), ANCA-associated systemic vasculitis (n=1),
and mixed connective tissue disease (n=1). Twenty-three healthy volunteers were
included as a control group. Serum BAFF levels were measured by ELISA.
Results: Serum BAFF levels were 4.4±1.2 ng/ml for CVD-IP, 3.1±0.6 ng/ml
for IIP, and 2.0±0.1 ng/ml for the control. BAFF was significantly elevated in
CVD-IP compared with control subjects. An inverse relationship between serum
BAFF levels and DLco was noted in patients with CVD-IP.
Conclusion: We found elevated serum BAFF levels in CVD-IP patients and
correlation with severity for ILD.

P707
Grape seed proanthocyanidin extract (GSPE) attenuates bleomycin-Induced
pulmonary fibrosis in the mice
Seung Won Ra 1 , Byungsuk Kwon 2 , Hong Rae Cho 3 , Young Ju Min 1 , Kwang
Won Seo 1 , Yangjin Jegal 1 , Hee Jeong Cha 4 , Jung Cheol Lee 5 , Jong-Joon Ahn 1 .
1
Internal Medicine, Ulsan University Hospital, University of Ulsan College of
Medicine, Ulsan, Republic of Korea; 2 Biological Sciences, Biomedical Research
Center, University of Ulsan, Ulsan, Republic of Korea; 3 Surgery, Ulsan
University Hospital, University of Ulsan College of Medicine, Ulsan, Republic of
Korea; 4 Pathology, Ulsan University Hospital, University of Ulsan College of
Medicine, Ulsan, Republic of Korea; 5 Pulmonary and Critical Care Medicine,
Presbyterian Medical Center, Jeonju, Republic of Korea
Background: Grape seed proanthocyanidin extract (GSPE) has more powerful
antioxidative activity than other well-known antioxidants, including vitamin C
and E. Idiopathic pulmonary fibrosis is a chronic progressive disorder with a poor
prognosis. An oxidant-antioxidant imbalance may contribute to the disease process
in idiopathic pulmonary fibrosis.
Objectives: To examine whether GSPE which is known to act as an antioxidant
has therapeutic effect on bleomycin-induced pulmonary fibrosis in mice, an animal
model of idiopathic pulmonary fibrosis.
Methods: Mice were treated by intratracheal instillation of bleomycin. GSPE was
administered by intraperitoneal (IP) injections (30, 60, or 90 mg/kg).
Mice were sacrificed on days 21 after bleomycin instillation.
Results: Compared with the BLM/Veh group, histologic findings in mice treated
with BLM and IP injection of GSPE (BLM/GSPE) showed less fibrotic lesions in
a dose-dependent manner. The mean Aschcroft’s fibrosis score in the BLM/Veh
group was significantly higher than in the BLM/GSPE group.
The lung hydroxyproline concentration on Day 21 was significantly higher in the
BLM/Veh group than in the BLM/GSPE group (62.9 vs 55.3, 51.9, 50.4 ug/ml).
Conclusions: GSPE attenuated bleomycin-induced pulmonary fibrosis in mice,
suggesting that GSPE may be useful in the treatment of idiopathic pulmonary
fibrosis.

P708
Clinical impact of irradiated lung volumetric modeling in adjuvant breast
radiotherapy (RT)
Abhay Javia 1 , Sateesh Patel 2 , Rajiv Paliwal 2 , Purvesh Patel 2 , Deesha Patel 3 .
1
Pulmonary Medicine, P.D.U. Medical College, Rajkot, Gujarat, India;
2
Pulmonary Medicine, Pramukhswami Medical College, Karamsad, Gujarat,
India; 3 Dept. of Anaesthesiology, Pramukhswami Medical College, Karamsad,
Gujarat, India

changes over time. Binary logistic regression used to evaluate relation between
PIV and Radiation pneumonitis (RP).
Results: 44 Pt met the inclusion criteria: 6 had 2FRT & 38 had 4FRT. With a
median follow-up of 14 months, 3 Pts reported mild respiratory symptoms at 1mo,
which resolved completely at 3mo post-RT.A significant decrease of FVC, FEV1,
MMEF25-75 & DLCO was observed at 3mo,with partial recovery at 9 mo in the Pt
treated with 4FRT, but there was no decrease of PFT in Pt treated with 2FRT. In
HRCT at 6mo grade I opacity was present in 4 & 1 Pt(s) (PIV 15-19.9 and Mean
lung dose 10.1-15) undergoing 4FRT & 2FRT.
Conclusions: Within the range evaluated in this study, the 3D parameters (PIV)
better predicted an early decrease in pulmonary function, although HRCT detected
RP was observed only when > 11% of the lung was irradiated in 4FRT.4FRT is
associated with significant reduction in PFT but not 2FRT.

P709
Impact of diagnostic pitfalls on the management of pulmonary sarcoidosis
Ilya Sivokozov 1 , Olga Lovacheva 2 , Eugene Shmelev 3 , Natalya Makaryants 4 .
1
Granulomatosis Diseases/Endoscopy Depts, CTRI RAMS, Moscow, Russian
Federation
Background: Work-up in patients with sarcoidosis includes differentiation mainly
with pulmonary TB, hypersensitivity pneumonitis and community-acquired pneumonia. Usually bronchoscopy is performed with lung biopsy and BAL, but often
this option is not availiable, and thus diagnostic mistakes arise.
Aim: To evaluate frequency and possible impact of diagnostic pitfalls on management of sarcoidosis patients.
Materials: 127 patients with newly diagnosed sarcoidosis based on results of
lung biopsy and BAL during bronchoscopy were enrolled into study. We analyzed
primary diagnosis and treatment, duration of treatment, age, sex, usage of systemic
steroids after the final diagnosis and mean dose of them in patients with correct
(controls) and incorrect primary diagnose (study group).
Results: 23 patients (18,11%) had diagnostic pitfalls, from them 12 were treated
from pulmonary TB in HRZE regimen around a year (46,57+3,32 wks), 7 treated
from pneumonia for 3,11+1,13 wks with further obsrevation for 20,33+5,52 wks,
and 4 pts were diagnosed as having an hypersensitivity pneumonitis with mean
treatment with steroids for 12,75+2,49 wks. Groups were comparable for sex
and age. In study group, 10/23 (43,5%) pts had relapse of disease versus 30/104
(28,8%) in controls (p<0,05), frequency of systemic steroids use was also higher
(15/23 (65,2%) versus 59/104 (56,7%) in controls). The mean dose of prednisone
in sudy group was significantly higher than in controls: 21,7±0,9 mg vs 17,2±0,7
mg (p<0.05).
Conclusions: Diagnostic pitfalls in work-up process among sarcoidosis patients
are quite frequent, and lead to a more severe disease flow with higher frequency
of systemic steroids usage and higher dose of them.

P710
Pulmonary hypertension in different interstitial lung diseases
Liying Peng. Beijing Chao-yang Hospital, Capital Medical University, Beijing,
China
Background: Pulmonary Hypertension (PH) has been proposed a higher incidence
in Interstitial Lung Diseases (ILDs).PH in different ILDs has different pathogenesis. PH in patients with ILDs is not well recognized and can occur in the absence
of advanced pulmonary dysfunction or hypoxemia.
Objective: To investigate the incidence of pulmonary hypertension in different
types of interstitial lung diseases.
Methods: Two hundred and five patients with ILD between 24 and 89 years
old (mean age one hundred and four male, one hundred and one female) were
evaluated, to discuss the incidence with different primary diseases, age and gender.
ILD was diagnosed according to ATS/ERS classification standards in 2002, and
according to ESC/ERS Guidelines in 2009, PH was diagnosed when SPAP of >
50mmHg was measured by UCG.
Results: Two hundred and five ILDs in Beijing Chao-Yang Hospital, ranging from
January 1st 2010 to June 8th 2011, 27 were diagnosed as PH, so the incidence of
PH in ILD is 13.2%. There was no significant difference of the incidence of PH in
ILD between males and females (p=0.901).
There was a significant difference of the incidence of PH in ILD between age >
60ys and < 60ys (p=0.017).The incidence of PH has no statistically significant
difference among different types of ILD (p=0.455).
Conclusion: The total incidence of PH in ILDs is 13.2%, the patients with age
≥60y have higher incidence of PH. Whether PH develops in ILD seems to have
no relation with the ILD types.

Objectives: To prospectively evaluate the lung dose–volume histogram (DVH)
data in adjuvant breast RT; deduce the % irradiated volume (PIV) from 2-D
parameters and analyze clinical impact with PFT & HRCT.
Methods: Patients (Pt) beginning breast RT between June ’07 & March ’10
were prospectively reviewed.Pts included were women with DCIS or Stage I–III
carcinoma, who received RT using a 3D-CRT technique to the breast or chest wall
(2-field RT [2FRT]) ± supraclavicular/postaxillary boost (4-field RT [4FRT]),to
50.4 Gy in 28 fr. Lung DVH parameters, 2D parameters are reported. Post RT all
Pt underwent 3 monthly (mo) clinical/PFT & 6 monthly HRCT scan. Modelling
equations to predict the PIV from 2D parameters was developed using linear
regression analysis. Mann-Whitney U test was used to analyse PFT & HTCT
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Profile of interstitial lung diseases in Pakistan, Karachi pulmonology clinics
registry data, 2008 – 11
Mosavir Ansarie 1,2 , Asif Naseem 3 , Rashid Ahmed 4 , Azeemuddin Muhammad 5 .
1
Pulmonology, Liaquat National Postgraduate Medical Centre, Karachi,
Pakistan; 2 Pulmonology, Health Care Hospital, Karachi, Pakistan;
3
Pulmonology, Kharadar General Hospital, Karachi, Pakistan; 4 Radiology,
Advance Radiology Clinics, Karachi, Pakistan; 5 Radiology, Aga Khan University
Hospital, Karachi, Pakistan
Background & Objective: No published data is available about the status of
Interstitial Lung Diseases (ILD) in Pakistan. This study pioneers to determine the
incidence and relative frequency of various ILDs in Karachi, its most populous
multi-ethnic city.
Methods: We reviewed data from a registry catering to 3 pulmonology clinics in
different areas of the city. Based on a detailed questionnaire it records age, gender, exposure history, clinical presentation, HRCT and PFT findings mandatorily
and BAL/VATS data if available. It prospectively recorded diagnosed ILD cases
between Jan 2008 and Dec 2011 and deaths occurring during follow-up.
Results: In a total of 5680 pulmonology referrals, the incidence of ILD was
2.3% (n=133) with a mean age of 55.1 years (+12.9 SD), mortality of 22.6% and
median survival of 3 years. Idiopathic Pulmonary Fibrosis (IPF) (49.6%), Non
Specific Interstitial Pneumonitis (NSIP) (19.5%) and Sarcoidosis (17.3%) were the
most frequent ILDs followed by Collagen Vascular Disease Related (5.3%), Drug
Induced ILD (4.5%) and Hypersensitivity Pneumonitis (3.8%). Reporting females
(n=91) outnumbered males (n=42). The incidence of IPF/NSIP was greater in
males (76%) while sarcoidosis and other ILDs occurred more in females (34%).
Interestingly, out of 45 IPF diagnosed housewives living in congested areas, 42%
had chronic avian exposure due to home breeding/pets.
Conclusion: The study establishes for the first time considerable presence of
ILD in Pakistani population and describes its salient features. Hopefully this will
improve disease awareness and help us expand this registry to other major cities
for greater input towards research.

P712
BAL protein profiles specific of different interstitial lung diseases
Elena Bargagli 1 , Claudia Landi 2 , David Bennett 1 , Pasquale Di Sipio 1 ,
Luca Bini 2 , Paola Rottoli 1 . 1 Respiratory Disease Sect., Dept. of Clinical
Medicine and Immunological Science, University of Siena, Italy; 2 Functional
Proteomic Lab., Dept. of Biotechnology, University of Siena, Italy
Interstitial lung diseases (ILD) are an heterogeneous group of lung disorders with
different etiopathogenesis, clinical courses and prognosis. In the last ten years
our group of research is focusing on the proteomic analysis of BAL in different
interstitial lung diseases.
Aims of this proteomic study were to compare protein profiles of Sarcoidosis
(S), Idiopathic Pulmonary Fibrosis (IPF), Langerhans cell Histiocytosis (PLCH),
pulmonary fibrosis associated with Systemic sclerosis (SSc) patients in order to
identify proteins of interest involved in specific pathogenetic networks or potential
biomarkers with clinical value.
Methods: Population of patients was composed by 9 S, 7 IPF, 9 PLCH, 7 SSc.
Proteomic analysis was performed by 2D-electrophoresis. Image analysis was done
by Image Master Platinum 7.0 software. Protein identification was performed by
mass spectrometry.
Results: Image analysis revealed distinct expression profiles for each ILD. Among
the proteins differently expressed in our ILD samples there were Complement C3,
complement factor B, complement factor I, antithrombin III, angiotensinogen, vitamin D binding protein, Leucin-rich alpha-2-glycoprotein, 14-3-3 protein epsilon,
calcyphosin, kininogen N-term, alpha-2-HS-glycoprotein.
Conclusion: The proteomic analysis of BAL confirmed the possibility to use
2D-electrophoresis to highlight different protein profiles among specific ILDs.

with patients with low HRCT fibrosis scores (p<0.05). Negative correlations were
found between myofibroblasts α-SMA+ and VC and DLCO.
Conclusions: Proliferative markers, detected by immunohistochemistry, in lung
tissue allowed recognizing a dichotomous distribution of HRCT fibrosis course
and influenced pulmonary function tests, suggesting that they may be promising
markers of prognosis in these patients.
Financial support: FAPESP, CNPq.

P714
Significance of protein S in patients with interstitial lung disease
Masahiro Naito 1 , Osamu Taguchi 1 , Kentaro Fujiwara 1 , Masahiro Onishi 1 ,
Takehiro Takagi 1 , Tetsu Kobayashi 1 , Hiroyasu Kobayashi 1 ,
Corina D’Alessandro-Gabazza 2 , Esteban Gabazza 2 . 1 Department of Respiratory
Division, Mie University School of Medicine, Tsu, Japan; 2 Department of
Immunology, Mie University Graduate School of Medicine, Tsu, Japan
Background: Protein S exerts anticoagulant activity by acting as a cofactor of
activated protein C for the inactivation of coagulation factors Va and VIIIa. We
have previously reported that protein S protects against lipopolysaccharide-induced
acute lung injury by directly inhibiting the local expression of inflammatory cytokines without affecting coagulation (Takagi T, et al. 2009). However, the role of
protein S in interstitial lung disease remains unclear.
Objective: The aim of this study is to evaluate the clinical significance of protein
S in patients with interstitial lung disease.
Methods: This study comprised 106 patients with interstitial lung disease admitted in our institution between August 2008 and December 2011. There were 39
patients with interstitial pneumonia, 25 with sarcoidosis, 9 with collagen vascular
disease-associated interstitial lung disease, 8 with organizing pneumonia, 7 with
eosinophilic pneumonia, 5 with tumor-associated lung disease, 5 with inflammatory
disease, 4 with hypersensitivity pneumonitis, 2 with IgG4 related multi-organ lymphoproliferative syndrome, 1 with alveolar proteinosis, and 1 patient with alveolar
hemorrhage. Levels of protein S in BALF were measured using an enzyme-linked
immunosorbent assay.
Results: Significant changes in the BALF levels of protein S were observed among
the different types of interstitial lung diseases. The BALF level of protein S was
significantly correlated with the number of macrophages, lymphocytes and with
the BALF concentration of total protein and albumin.
Conclusion: These results suggest that protein S plays role in the pathogenesis of
interstitial lung disease.

P715
Combined pulmonary fibrosis and emphysema syndrome (CFPE)
Francisco Muñiz 1 , Inmaculada Herráez 2 , Elena Bollo 1 , Silvia Fernández 1 ,
Beatriz Cartón 1 , Emilio Santalla 1 , Florentino Diez 1 . 1 Respiratory Department,
Complejo Asistencial Universitario de León, León, Spain; 2 Radiology
Department, Complejo Asistencial Universitario de León, León, Spain
Introduction: CPFE is a clinic entity which consists in the coexistence of emphysema of the upper lobes and pulmonary fibrosis of the lower lobes.
Method: Retrospective descriptive study of cases diagnosed of CPFE between
2007 and 2012.
Results: 44 patients, all of them men, with an average age of 69 years. All were
current or ex smokers. 50% had a UIP (usual interstitial pneumonia) pattern at the
HRTC, 11.4% possible UIP pattern, and 38.6% inconsistent UIP pattern. All the
patients had emphysema, above all paraseptal and centrilobular. PAH was present
in 10 patients. The final diagnosis was: 18 IPF, 1 possible IPF, 1 NSIP, 3 possible
NSIP, 6 fibrosis associated connective tissue diseases, 1 asbestosis, 1 hypersensitivity pneumonitis, 1 drug associated fibrosis, and 12 non classificable interstitial
pneumonias. During follow-up 8 patients died, 6 were diagnosed of lung cancer
Table 1. Results
n

P713
Idiopathic pulmonary fibrosis: Clinical, radiological and functional
significance of biomarkers of proliferation
Edwin Roger Parra, Marcel Lekevicius Costardi, Vera Capelozzi. Pathology,
Faculdade de Medicina da Universidade de São Paulo, Brazil
Background: Natural course of idiopathic pulmonary fibrosis (IPF) could be
predicted by proliferative markers of the fibrotic process, such as myofibroblasts
and interleukins (IL)-13 and IL14. Our primary aim was to determine whether
these proliferative markers influence the course of IPF course measured by a
radiological/functional score.
Methods: Twenty-eight patients with biopsy-proven IPF disease, who underwent
pulmonary evaluation by high-resolution computed tomography (HRCT) fibrosis
score and pulmonary function tests were studied. Five normal lung tissues (NLT)
were included Biomarkers in lung tissues were detected by immunohistochemistry
and quantified by histomorphometry for myofibroblasts alpha-smooth muscle actin
(α-SMA), anti-interleukin (IL)-4 and IL-13.
Results: Myofibrobalst amount, IL-4 and IL-13 expression were higher in IPF than
in NLT (p<0.01). Myofibroblast expression of α-SMA was positively correlated
to IL-14 and IL-13 expression. Lung tissue from patients with high HRCT fibrosis
scores expressed significantly greater α-SMA+, IL-4 and IL-13 when compared

Age
Men
Current smokers
Ex-smokers
PAH
PAPs
FVC (ml)
FVC (%)
FEV1 (ml)
FEV1 (%)
FEV1/FVC (%)
TLC (%)
RV (%)
DLCO (%)
DLCO/VA (%)

44
44
15
29
10
10
38
38
38
38
38
20
20
34
34

69±12 (43–88)
100%
34.1%
65.9%
22.7%
56,3±17,1 (36–90)
3514,2±940,9 (1600–5820)
101,7±21,3 (47,3–152,5)
2517,6±733 (1340–4070)
93,9±21,2 (50,3–127,5)
72,4±12,5 (45–97,8)
89,2±23,1 (45,1–139,7)
84,3±38,2 (27,4–185)
50,8±22,8 (19,2–104,1)
60,7±24,8 (25,4–123,7)

Conclusions: All of the patients from this study are men with smoking history.
These patients have, lung volumes preserved with a severe impairment of gas
exchange. The high prevalence of PAH and its important role in the prognosis
justify echocardiography. As these patients might have a high prevalence of lung
cancer, a close follow-up would be advisable.
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Nine cases of interstitial lung disease associated with anti-CADM140
antibody positive dermatomyositis
Yuko Waseda 1 , Hazuki Takato 1 , Satoshi Watanabe 1 , Ryo Matsunuma 1 ,
Kanako Inuzuka 1 , Yukari Ichikawa 2 , Nobuyuki Katayama 1 , Masahide Yasui 2 ,
Kazuo Kasahara 1 , Masaki Fujimura 1 . 1 Respiratory Medicine, Kanazawa
University Hospital, Kanazawa, Ishikawa, Japan; 2 Respiratory Medicine,
Kanazawa Municipal Hospital, Kanazawa, Ishikawa, Japan
Background: Anti-CADM140 antibody (CADM) was found in some amyopathic
dermatomyositis (DM) patients (pts) in 2005. It was reported that about 50% of
CADM positive pts died from acute exacerbation (AE) of DM-related interstitial
lung disease (DM-ILD) despite treatment. As compared with CADM negative
pts (about 6%), the rate of AE of ILD is clearly high in CADM positive pts.
[Objective] To elucidate the clinical characteristics of ILD associated with CADM
positive DM.
Methods: Blood examination, arterial blood gas analysis, pulmonary function
testing, bronchoalveolar lavage (BAL) analysis and pattern of chest CT were
examined in 9 pts who were diagnosed with CADM positive DM in our hospital.
Results: Since the average value of WBC and CRP at the time of the first medical
examination was 6629/μl and 0.56 mg/dl, we thought that inflammation was
slight. The value of CK was in the normal range in 7 pts, slightly high (217
IU/l) in 1, and significantly high (26300 IU/l) in 1. The value of KL-6 was in the
nearly cut-off range in 8 pts, and significantly high in 1 (3764). Alveolar-arterial
oxygen difference was increased in 3 pts. In 4 pts in which BAL was performed,
the lymphocyte differentiation was all high. Concerning chest CT image, patchy
shadow or patchy shadow and trabecular shadow in outside layer of the lung field
were seen in 7 pts, GGO around broncho-vascular bundle in 1, and no abnormal
shadow in 1. All of the shade were slight. Although one pt died of AE, 8 pts
survive as of February, 2012.
Conclusion: In DM-ILD, even if the CT image and data are slight, whenever the
CT image is not typical NSIP pattern, we have to take the possibility of CADM
into consideration.

P717
Chitotriosidase activity and CHIT1 gene polymorphism in sarcoidosis
Matevž Harlander 1 , Mirjana Zupancic 2 , Barbara Salobir 1 , Aleš Maver 3 ,
Borut Peterlin 3 , Marjeta Tercelj 1 . 1 Deparment of Pulmonary Diseases, Univesity
Medical Centre, Ljubljana, Slovenia; 2 Biochemical Laboratory, Pediatric Clinic,
Univesity Medical Centre, Ljubljana, Slovenia; 3 Institute for Medical Genetics,
Medical Faculty Ljubljana, Ljubljana, Slovenia
Introduction: Among several biomarkers of sarcoidosis activity chitotriosidase
(CTO) has been found to be useful. Some subjects have a 24-base pair duplication
in the CTO gene (CHIT1) that results in the production of inactive enzyme which
might interfere with the validity of the marker.
Aims: The study was conducted 1) to confirm previous observations of increased
CTO activity in patients with sarcoidosis and 2) to evaluate influence of CHIT1
polymorphism on CTO activity.
Methods: The study comprises 47 patients with newly diagnosed active sarcoidosis (27 females, 20 males, average age 42,3 years). CTO activity was determined
in serum and BAL using a standard fluorimetric method. CHIT1 genotyping was
done by polymerase chain reaction (PCR).
Results: A normal CHIT1 genotype (NN) was present in 61,7% of the subjects,
34.0% were heterozygotes for defected allele (ND) and 4,3% were homozygotes
(DD). The mean serum CTO value was 736 nmol/mL/h (± 583) and was increased
in 93,6% of patients. The mean BAL CTO value was 9,01 nmol/mL/h (± 12.8).
There was a correlation between serum and BAL CTO activities (r 0,710, p <
0.001).
There was no significant difference between NN and ND subjects in serum CTO
activity (855±657 nmol/mL/h, 612±348 nmol/mL/h, p 0,331), but a significant
difference in BAL CTO activity (12,24±15,02 nmol/mL/h, 4,31±5,07 nmol/mL/h,
p=0,001). There was no CTO activity in mutation homozygotes.
Conclusions: The results confirm previous observations that the CTO activity
is increased in patients with sarcoidosis. Unexpectedly, there was no significant difference in serum CTO activity between CHIT1 normal homozygotes and
heterozygotes which warrants further study.

P718
Safety and tolerability of pirfenidone (PFD) in patients with idiopathic
pulmonary fibrosis (IPF) receiving commonly used concomitant medications
Carlo Albera 1 , Williamson Bradford 2 , Ulrich Costabel 3 , Talmadge King 4 ,
Paul Noble 5 , Steven Sahn 6 , Dominique Valeyre 7 , Roland du Bois 8 . 1 Department
of Clinical and Biological Sciences, University of Turin, Italy; 2 Clinical
Research, InterMune, Inc., Brisbane, CA, United States;
3
Pneumologie/Allergologie, Ruhrlandklinik, Essen, Germany; 4 Department of
Medicine, University of California San Francisco, United States; 5 Department of
Medicine, Duke University School of Medicine, Durham, NC, United States;
6
Department of Medicine, Medical University of South Carolina, Charleston, SC,
United States; 7 Department of Medicine, Assistance Publique-Hôpitaux, Paris,
France; 8 Department of Medicine, Imperial College, London, United Kingdom
Introduction: The CAPACITY Program (CAP) included two Phase 3 trials of

PFD in 779 patients with IPF. Analyses were conducted to assess the safety of
PFD in patients receiving commonly used concomitant medications.
Objective: Examine the safety/tolerability of PFD in IPF patients receiving commonly used concomitant medications.
Methods: Pooled data from the CAP trials were analyzed. Commonly used concomitant medications were defined as those used by ≥25% of patients in any
treatment group between the first and last dose of study drug. The percentage
of patients with selected treatment emergent adverse events (TEAEs) while on
or within 28 d of cessation of commonly used concomitant medications was
assessed. Patients in the PFD 2403 mg/d group were evaluated using a composite
safety endpoint that included any Grade 3 or 4 TEAE, discontinuation of PFD,
interruption/dose reduction of PFD, or any TE serious AE.
Results: Commonly used concomitant medications and vaccines included: acetylsalicylic acid, azithromycin, influenza vaccine, multivitamins, omeprazole, paracetamol, salbutamol, and simvastatin. No evidence of a clinical pattern of TEAEs
was observed with the use of PFD and these commonly used medications or vaccines. Patients receiving these agents were no more likely to meet the composite
safety endpoint than those not receiving a commonly used concomitant agent.
Conclusions: These data suggest that PFD is safe and generally well tolerated
in patients with IPF when used with a spectrum of common medications. More
long-term data will be collected in RECAP, an open-label extension trial evaluating
PFD in patients with IPF.

P719
Systemic lupus erythematosus (SLE): Cyto- and chemokines as possible
serum markers for pulmonary involvement?
Johannes Streitzig, Zsoka Weiszhar, Christine Balogh, Andras Bikov,
Krisztina Vincze, Lilla Tamasi, Ildiko Horvath, Veronika Muller. Department of
Pulmonology, Semmelweis University, Budapest, Hungary
SLE is a systemic autoimmune disease associated with high prevalence of lung
involvement. Pulmonary manifestations (PM) in SLE are difficult to diagnose and
the ability of its detection with serum markers could be useful for early detection
and specific treatment.
Twenty three patients with SLE (age: 45.4±14.6 years; 22 female, 10 smokers)
were enrolled in pulmonary examination including physical examination, chest
X-ray, lung function test, CO diffusion capacity (DLCO) measurement and blood
gas analysis. Plasma of 17 patients was analyzed by protein array system with
chemiluminescence imaging, including the cytokines and chemokines: 4-1BB,
IP-10, IL-12 p70, IL-17, CCL14a, CCL21, CCL28, MCP-1, MCP-4, I-TAC.
PM was diagnosed in 12 patients (52.2%; age:41.3±14.2 years), including pulmonary fibrosis (3), shrinking lung syndrome (1) and ventilatory disorder (8).
Eleven patients had no PM (47.8%; age:50.0±12.1 years). In patients with PM
significant decrease of static lung volumes and DLCO were noted (TLC % pred):
81.1±3.4 vs. 93.7±3.9 p<0.05; FEV1% pred: 77.8±5.7 vs. 94.2±5.5 p=0.05;
DLCO (%): 62.4±4.4 vs. 97.3±7.3 p<0.001). Microarray measurements confirmed significantly higher CCL21 level in SLE patients with PM, negatively
correlating with FEV1 (r=0.65, p=0.04) and positively with resistance of the airways (r=0.73, p=0.02). The biomarkers MCP-1 and IP-10 were above the detection
limit in all patients and higher levels were detected in SLE patients with PM.
In lupus patients PMs are prevalent and are associated with decreased lung volumes
and DLCO. Microarray results identified CCL21 and MCP1, IP10 as potential
candidates for further analysis of PM in SLE patients.

92. Diagnostic insights and decision making in
primary care
P720
The usefulness of point-of-care-testing for C-reactive protein in lower
respiratory tract infection/acute cough
Elena Andreeva 1 , Hasse Melbye 2 . 1 Family Medicine, Northern State Medical
University, Arkhangelsk, Russian Federation; 2 Department of Commmunity
Medicine, University of Tromsø, Norway
Background: Respiratory tract infections and acute cough are too frequently
treated with antibiotics. Point of care test (POCT) for C-reactive protein (CRP) has
in one study been shown to significantly reduce antibiotic prescribing for lower
respiratory tract infections (LRTI) without compromising recovery.
Aim: The aim of the study was to evaluate the effect of using the CRP test in
general practice patients with LRTI on the prescription of antibiotics, referral to
radiography, and the outcome of the patients.
Methods: Open randomised clinical trial; patients with LRTI/acute cough were
included. CRP-test was carried out before treatment was decided in the intervention
group, with the use of Afinion test system (Axis Shield). Frequency of prescribing
antibiotics and referral to radiography were main outcome measures.
Results: Altogether, 179 patients were included, 101 in the intervention group
tested by POCT for CRP and 78 in the control group. No significant difference in
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age, gender, co-morbidity, symptoms and chest findings was found between intervention and the control groups. In the intervention group antibiotics prescribing
rate was significantly lower, 37.6%, than in the control group, 60.2%, (p=0.005).
Referral to chest X-ray examination was also significantly lower in the intervention
group, 55.4%, than in the control group, 76% (p<0.01). Two weeks after start
of treatment the recovery rate (% fully or almost recovered) was 92% and 93%,
respectively.
Conclusion: CRP testing may reduce unnecessary antibiotic prescribing and referral to radiography in patients with LRTI and acute cough without compromising
recovery.

P721
Influence of different spirometry interpretation algorithms (SIA) on decision
making among primary care physicians
Anthony D’Urzo 1 , Pieter Jugovic 2 , Reuven Jhirad 3 . 1 Department of Family and
Community Medicine (DFCM), University of Toronto, ON, Canada; 2 Department
of Family and Community Medicine (DFCM), University of Toronto, ON,
Canada; 3 Department of Family and Community Medicine (DFCM), University
of Toronto, Burlington, ON, Canada

P723
Is the COPD assessment test (CAT) useful in our patients?
Estíbaliz Pérez 1 , Milagros Iriberri 2 , Patricia Sobradillo 3 , Lide Alaña 4 ,
Lorea Martinez 5 , Amaia Sagarna 6 , Carmen Jaca 7 , Sonia Castro 8 . 1 Pneumology,
Cruces Hospital, Barakaldo, Spain; 2 Pneumology, Cruces Hospital, Barakaldo,
Spain; 3 Pneumology, Cruces Hospital, Barkado, Spain; 4 Pneumology, Cruces
Hospital, Barakaldo, Spain; 5 Epidemiology, Cruces Hospital, Barakaldo, Spain;
6
Pneumology, Cruces Hospital, Barakaldo, Spain; 7 Pneumology, Cruces
Hospital, Barakaldo, Spain; 8 Pneumology, Cruces Hospital, Barakaldo, Spain
Aim: To determinate the correlation between scores obtained in the quality of life
(QL) questionnaires with functional and clinical parameters.
Methods: Prospective study. 56 moderate-severe COPD patients with exacerbating
phenotype admitted from 1/02/11 to 30/10/11. Studied items: symptoms, MRC
scale, spirometry, BMI, 6MWT, CAT and St.George. Descriptive analysis.
Results: In Table 1 general characteristics are shown. Functional parametres do not
correlate with CAT, and have a poor inverse correlation wiht St.George. BODE, 6
MWT and dyspnoea have a good correlation with both questionnaires. Graphic 1:
correlation between BODE and SG, Graphic 2: correlation between CAT and SG,
Graphic 3: correlation between scores obtained in CAT and SG about dyspnoea in
basal situation.

Background: Typically, the only spirometric data required for clinical decision
making are the Forced Expiratory Volume in one second (FEV1) and the Forced Vital Capacity (FVC). Limitations of SIA promoted for adoption in primary care have
been described (Can Fam Physician October 2011 57: 1148-1152, 1153-1156).
Aims and objectives: This study examines how different SIA may influence
decision making among primary care physicians.
Method: Thirty seven primary care physicians were asked to interpret nine
spirograms presented twice in random sequence using two different SIA (as stand
alone aids) and touch pad technology (remote audience response devices) for
anonymous data capture and recording.
Results: We observed important differences in the interpretation of the same
spirograms using two different SIA. When the pre-bronchodilator FEV1/FVC ratio
was greater than 0.70 one algorithm lead to a normal interpretation; the second
SIA prompted a bronchodilator challenge revealing changes in FEV1 that were
consistent with asthma. The reliance of changes in FEV1 after bronchodilator
challenge to distinguish asthma from COPD in one SIA led to consideration of
asthma despite the presence of data that was also consistent with COPD; the latter
SIA did not include a logic string leading to a post-bronchodilator FEV1/FVC
so a definitive consideration of COPD could not be made. The absence of a
post-bronchodilator FEV1/FVC decision node in one algorithm prompted referral
for evaluation of low FVC.
Conclusions: This pilot study suggests that different SIA may influence decision
making and lead clinicians to interpret the same spirometry data differently.
Conclusions: CAT is a simple test with a good correlation with SG. CAT does
not correlate with spirometric parameters but does with BODE and 6MWT. SG
correlates slightly better than CAT with BODE.

P722
Clinical assessment of a portable FEV1 /FEV6 meter for the detection of
airway obstruction
Jan Vandevoorde 1 , Rosalie Buysschaert 1 , Sylvia Verbanck 2 ,
Daniel Schuermans 2 . 1 Department of Family Medicine, Vrije Universiteit
Brussel, Brussels, Belgium; 2 Respiratory Division, University Hospital, Vrije
Universiteit Brussel, Brussels, Belgium
Objectives: To evaluate the accuracy of the portable Vitalograph-COPD-6 device
in the detection of airway obstruction.
Methodology: All participants underwent a measurement of FEV1 , FEV6 and
FEV1 /FEV6 using the COPD-6 meter, and a conventional spirometry measuring
FEV1 , FVC and FEV1 /FVC. Conventional spirometry was performed by highly
trained lung function staff, whereas the COPD-6 meter was used by final-year
medical students, according to the manufacturer’s instructions. Subjects were randomized to determine which measurement was performed first. The FEV1 /FEV6
ratio that corresponded to the optimal combination of sensitivity and specificity
was determined from a ROC curve. Agreement was analyzed by calculating sensitivity, specificity, positive and negative predictive values (PPV and NPV), and the
kappa-index.
Results: Test results of 147 subjects were analyzed. The prevalence of obstruction
was 42%. The area under the ROC-curve was 0.946. The FEV1 /FEV6 ratio that
corresponded to the optimal combination of sensitivity and specificity was 73%.
For this cutoff value sensitivity, specificity, PPV and NPV were 82%, 93%, 90%
and 88%, respectively. The kappa-index was 0.76. Lowering the cutoff point to
70% resulted in sensitivity, specificity, PPV and NPV of 65%, 98%, 95% and 79%,
respectively. For a FEV1 /FEV6 cutoff point of 80%, they were 95%, 69%, 69%
and 95%, respectively.
Conclusions: The portable Vitalograph-copd-6 device is an accurate device for
detection of airway obstruction. Best sensitivity/specificity for FEV1 /FEV6 was
obtained with a fixed cutoff point of 73%. For screening purposes, high sensitivity
(95%) can be reached when using an 80% threshold for FEV1 /FEV6 .

P724
A pilot study on the effects of telepulmonology in primary care on efficiency
and quality of care in the Netherlands
Leonie Thijssing 1 , Christian Melissant 2 , Job van der Heijden 1 ,
Leonard Witkamp 3 . 1 Research, KSYOS Health Management Research,
Amstelveen, Netherlands; 2 Pulmonology, Spaarne Hospital, Hoofddorp,
Netherlands; 3 Research, KSYOS Telemedical Centre, Amstelveen, Netherlands
Introduction: Misinterpreting spirometry results can lead to under- and misdiagnosis of obstructive pulmonary diseases.In telepulmonology a general practitioner
(GP) digitally consults a pulmonologist.We assessed the effect of the use of
telepulmonology (TP) in the daily practice of Dutch GPs on prevented physical
referrals and potential quality of care improvement.
Methods: GPs accessed a secured web-based teleconsultation (TC) system
(KSYOS); filled in the patient data; added a spirogram; optionally added relevant
clinical information.This information was sent to the local pulmonologist.The
number of prevented physical referrals was measured by asking GPs the following
two questions:
Before TC(Q1):“Without TP, would you have physically referred this patient?”
After TC(Q2):“Do you refer this patient physically?”
Quality of care was measured by the percentage of TCs sent for second opinion,
the percentage of physical referrals resulting from these TCs and the educational
effect experienced by GPs.
Results: In total 872 TCs performed from January 2010 until December 2011
were analyzed.Thirty-two percent (n=283) of the TCs were intended to prevent a
physical referral (Q1=yes), 70% (n=199) of these were actually prevented.Of all
TCs 68% (n=589) were sent for advice or second opinion (Q1=no), 19% (n=111)
of these patients were referred after TC. GPs experienced an educational effect in
90% (n=784) of the TCs.
Conclusions: Telepulmonology potentially improves efficiency of care by preventing unnecessary physical referrals. Conversely TP can improve quality of care by
referral of patients that would otherwise not have been referred and the educational
effect experienced by GPs.
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Prediction of mortality in the Swiss chronic obstructive pulmonary disease
(COPD) cohort using the age dyspnoe and airflow obstruction index (ADO)
Lucia Schönenberger 1 , Anja Jochmann 1 , Pierre-Olivier Bridevaux 2 , Prashant
N. Chhajed 1 , Jean-William Fitting 3 , Thomas Geiser 4 , Malcolm Kohler 5 ,
Sabrina Maier 1 , David Miedinger 1 , Salome Schafroth Török 1 , Andreas Scherr 1 ,
Robert Thurnheer 6 , Michael Tamm 1 , Jörg D. Leuppi 1 . 1 Internal Medicine,
University Hospital, Basel, Switzerland; 2 Pneumology, University Hospital,
Geneva, Switzerland; 3 Pneumology, Centre Hospitalier Universitaire Vaudois,
Lausanne, Switzerland; 4 Pneumology, University Hospital, Bern, Switzerland;
5
Pneumology, University Hospital, Zurich, Switzerland; 6 Internal Medicine,
Kantonsspital Münsterlingen, Münsterlingen, Switzerland
Background: COPD is associated with significant mortality, being the fourth
leading cause of death worldwide. The Age Dyspnoe and airflow Obstruction
Index (ADO) is a simplified prognostic assessment tool for patients with COPD
which has been developed in specialized settings.
Aims: Our objective was to reassess the usefulness of the ADO index as a predictor
of mortality in a general practitioners’ (GP’s) based Swiss COPD cohort.
Methods: 409 patients with presumed GOLD stages I-IV were enrolled by their
GP’s and data was collected during a total period of 24 months.
The observed 2-year risk of all-cause mortality in the cohort was compared to
the ADO index predicted 3-year risk of death by performing logistic regression
analysis with ADO as independent variable and observed 2-year all-cause mortality
as dependent variable.
Results: Complete data could be analyzed in 390 patients (70% male, mean age
68 years). 154 patients (40%) did not have COPD according to spirometric criteria
(FEV1/FVC <70%). COPD GOLD stage I was found in 22 (9%) patients, GOLD
stage II in 94 (40%), GOLD stage III in 90 (38%) and GOLD stage IV in 30
(13%), respectively. Of the 236 patients with COPD (median ADO score of 4,
IQR 3.5), 14 (6%) died during the 2-year follow up period.
There was a significant association between predicted (ADO index) and observed
risk of death in the cohort (p<0.01). The odds ratio for death per point increase in
the ADO index was 1.65 with a 95% confidence interval from 1.16-2.33.
Conclusion: The ADO index seems to be a significant predictor of 2-year all-cause
mortality in patients with COPD treated in primary–care settings.

P726
Subutilization of COPD guidelines in Mexico
Rafael Laniado-Laborin 1 , Adrian Rendon 2 , Juan Manuel Alcantar-Schramm 1 ,
Rebeca Cazares-Adame 1 , Otto Bauerle 3 . 1 Facultad de Medicina, Universidad
Autonoma de Baja California, Tijuana, Mexico; 2 Facultad de Medicina,
Universidad Autonoma de Nuevo Leon, Monterrey, Mexico; 3 Departamento de
Neumologia, Centro Medico Las Americas, Merida, Mexico
A recent large COPD survey in Mexico pointed out several facts that suggest a
lack of knowledge of the most usual recommendations for diagnosis and COPD
treatment. Those included clinical diagnosis without spirometry confirmation, lack
of awareness in spite of the presence of risk factors and symptoms and undertreatment of GOLD III and IV patients. Our aim with this study was to explore the
degree of knowledge on COPD guidelines
During a national continuous medical education program on COPD for general
practitioners (GP), and before any conference, a 10-item questionnaire was applied
to explore the degree of knowledge on COPD guidelines.
Ten Mexican cities were included and 999 GP participated. 72.5% of them said
that they had read a COPD guideline and 59.4% answered that they used one
in their practice. When asked which guideline(s) they used, we had 86 different responses with GOLD (34.1%) being the most common, followed by GINA
(12.8%), Seguro Social (7.7%) and the CAT questionnaire (3.8%). Reasons for not
using any guideline included: never read them (41.8%) followed by lack of access
to them (18.2%), not enough time to read them (6.0%) and because they are too
long (4.6%). When asked about suggestions to draft a better guideline we got 98
different answers; a chapter on treatment was the most common answer (42.8%),
followed by chapter on diagnosis (28.7%) and a chapter on COPD symptoms
(27.3%). Basically all the suggested topics are already included in the current
international guidelines.
COPD guidelines are not widely used by GP in Mexico. Guidelines length, lack
of access and physicians work overload are the main barriers to use them. It also
seems that those who read them do not fully understand their content and purpose.

P727
Relationship between quality of life and multidimensional assessment indices
in patients with COPD
Eylem Sercan Özgür, Cengiz Özge, Ahmet Ilvan, Sibel Atis Nayci. Chest
Diseases, Mersin University School of Medicine, Mersin, Turkey
Aim: Combining other health measures with FEV1 provides a more complete view
of COPD patients’ clinical situation. Although some multidimensional assessment
indices have been developed recently, there are a few data on their relation with
quality of life (QoL). This study was carried out to assess the relationship between
QoL and multidimensional assessment indices in COPD patients.
Methods: We recruited 69 stable COPD patients. Quality of life was evaluated
using the SGRQ questionnaire. The BODE (Body mass index, airway Obstruc-

tion, Dyspnea, Exercise capacity), DOSE (Dyspnea, airway Obstruction, Smoking
status, Exacerbations) and ADO (Age, Dyspnea, airway Obstruction) index calculations were performed. The relation of quality of life with BODE, DOSE and
ADO were assessed with Pearson correlation analysis.
Results: The mean age was 58.8±9.1 years and the postbronchodilator FEV1 was
61.1±13.5% predicted. Total SGRQ scores were positively correlated with BODE
index (r = 0.559, p=0.0001), DOSE index (r=0.516, p<0.0001) and ADO index (r
= 0.438, p=0.0001). The strongest correlation was evident in activity domain of
SGRQ (r = 0.631, p=0.0001 for BODE; r = 0.566, p=0.0001 for DOSE; and r=
0.557, p=0.0001 for ADO).
Conclusion: This study showed a close correlation between quality of life (SGRQ)
total and activity scores and multidimensional assessment indices in stable COPD.
These scoring systems are useful tools for the assessment of quality of life in
COPD, especially predicting in activity status of the patients.

P728
Knowledge and perceptions of asthma in Zambia: A preliminary report
Emilia Jumbe Marsden 1 , Somwe Wa Somwe 2 , Chishala Chabala 2 ,
Jordi Casafont 3 , Joan Soriano 4 , Cesar Picado 5 , Julio Ancochea 6 . 1 Community
Paediatrics, Pendleton Family Practice, Lusaka, Zambia; 2 Paediatrics and Child
Health, University Teaching Hospital, Lusaka, Zambia; 3 CD & MA, Novartis
Farmaceutica SA, Barcelona, Spain; 4 Epidemiology and Clinical Research,
Fundación Caubet-CIMERA, Bunyola, Spain; 5 Neumologie, Hospital Clínic,
Barcelona, Spain; 6 Neumologie, Hospital de la Princesa, Madrid, Spain
Adults and adolescents visiting four clinics, representing different socioeconomic
areas in urban Lusaka were surveyed from July to December 2011 with a standardised questionnaire. The research protocol was approved by the National Research
Ethics Committee, and all participants gave written informed consent.
Up to January 2012, data from 946 participants were collected. Mean age was 26
yr. old, 64.2% were female, 69.7% were living in high, 21.6% medium, and 8.5%
in low-density areas respectively. The educational attainment of participants was
19.5% up to primary, 54.5% up to secondary, and 24.0% higher than secondary.
Self-reported asthma symptoms in the last year were: 48.0% cough, 25.7% nightawakening, 19.7% shortness of breath, 15.8% wheezing and 7.7% asthma attack,
while 6.3% reported using asthma medication currently. Medications used to alleviate asthma symptoms were mostly oral (antibiotics 40.0%, antihistamines 26.0%,
SABA 24.0%, cough mixtures 16.0%, theophyllines 9.5%, and steroids 6.5%),
while inhaled medications were seldom used (SABA 13.0%, steroids 7.5%, and
LABA none). Many misconceptions on asthma were identified, with 45% reporting
that asthma cannot be symptom-free and 59.9% that asthmatics cannot exercise or
engage in strenuous exercises, among others. Finally, on asthma perceptions only
47.1% reported that hospitalizations for asthma are preventable, although 68.9%
thought asthma symptoms can be prevented with medications. Overall, 64.2% of
participants agreed that asthma is a serious health problem in Zambia.
We conclude that knowledge on asthma and its management is poor. Awareness
and medical education programmes would improve asthma patients quality of life.

P729
Reliability, accuracy and concordance of the lung function measured in a
primary care setting using COPD6 in early diagnosis of COPD (MARKO
study)
Žarko Vrbica 2 , Ivan Gudelj 3 , Rosanda Rosandic-Piasevoli 4 , Karla Tudja 5 ,
Zdenka Meštrovic 6 , Davorka Martinkovic 7 , Davor Plavec 1 . 1 Research
Department, Children’s Hospital Srebrnjak, Zagreb, Croatia; 2 Department of
Internal Medicine, County Hospital, Dubrovnik, Croatia; 3 Department of
Pulmology, University Hospital Center, Split, Croatia; 4 Clinic, Family Medicine,
Split, Croatia; 5 Clinic, Family Medicine, Donji Muc, Croatia; 6 Clinic, General
Practice, Zagreb, Croatia; 7 Clinic, Family Medicine, Zagreb, Croatia
Aim: To evaluate the reliability, accuracy and concordance of the lung function
measured at primary care setting using COPD6 in early detection of COPD patients
in population of smokers at risk for COPD.
Methods: Recruited subjects from 26 GP clinics were smokers with 20 pack-years
of both gender aged 40-65 years of age with no diagnosis of COPD. Subjects
were referred to a pulmologist (history, physical, lung function, bronchodilator
test) for diagnosis of COPD and the staging. Measurements of lung function were
made 3 times: in the primary care settings using COPD6; at the pulmology clinic
using COPD6 and spirometry 2-4 weeks after the recruitment visit. Spirometry
measurements were done according to ERS/ATS guidelines.
Results: The results come from a sample of 219 consecutive subjects (48.5%
male), mean (SD) age 52.6 (6.9) yrs with 38.0 (17.4) pack-years of smoking. After
the diagnostic workout 25.3% were diagnosed as having COPD (GOLD stage
I 18%, GOLD stage II 6.7%, GOLD stage III 0.6%). Concordance correlation
coefficients for COPD6 measured FEV1 and FEV6 (FVC) at GP clinics with
the measurements done at pulmology clinic and spirometry were 0.84 and 0.87
for FEV1 and 0.87 and 0.78 for FEV6. Precision was on the comparable level
and accuracy was 0.84-0.99. On the other hand agreement between COPD6 and
spirometry based diagnosis of COPD was moderate (kappa=0.58) with 25% of
COPD patients not identified with COPD6.
Conclusion: Our data shows that even though there is a very good agreement
of lung function parameters measured with COPD6 and spirometry a quarter of
patients still are not identified using COPD6 at primary care level.
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Subjective (CAT, MMRC) versus objective (PFT, 6MWD, SPO2) assessment
in stable COPD patients
Hassan Ghobadi Marallu, Shahrzad M. Lari, Nasrin Fouladi,
Katrin Beukaghazade. Internal Medicine (Pulmonary Division), Ardabil
University of Medical Sciences, Ardabil, Islamic Republic of Iran Internal
Medicine (Pulmonary Division), Mashad University of Medical Sciences,
Mashad, Islamic Republic of Iran Community Medicine, Ardabil University of
Medical Sciences, Ardabil, Islamic Republic of Iran Internal Medicine, Ardabil
University of Medical Sciences, Ardabil, Islamic Republic of Iran
Background: Chronic obstructive pulmonary disease (COPD) is a prevalent respiratory disease that leads to morbidity and mortality in the word. The excess of
investigation has shown that this illness is not confined only to the respiratory
system, but it is a systemic inflammatory disease which affects different system of
patients.
The aim of this study was to investigate the relationship between subjective tests
such as COPD assessment test (CAT) and Modified Medical Research Council
(MMRC) scale with objective tests in stable COPD patients.
Methods: We evaluated 60 stable COPD patients in a cross-sectional study,
quantifying the following: dyspnea with MMRC scale, lung function parameters, exercise capacity with six-minute walk distance (6MWD), oxygen saturation
(Spo2), BODE index and the number of exacerbation during the last year. Then,
the CAT questionnaire was completed by all patents.
Results: There was a significant difference between the CAT score with BODE
index (p<0.001). Significant correlation was observed between CAT score and
MMRC scale (p<0.001, r=0.55). The negative association was found between
CAT with FEV1%, and Spo2 (p<0.005, r=-0.39 and p<0.001, r=-0.47 respectively). There was negative significant correlation between the CAT score and
6MWD (p<0.001, r=-0.49). Frequent exacerbation was found in patients with
higher CAT scores.
Conclusion: The CAT score is a reliable indicator of airflow obstro.39uction, dyspnea scale, exercise capacity and saturation of arterial oxygen in COPD patients
and can be used as a predictor of exacerbation risk in stable COPD.

P731
Real current situation of management and for patient with asthma at
community
Van Thanh Nguyen. Respiratory Department, National General Hospital of Can
Tho (NGH-CT), Can Tho, Viet Nam
Background and the objective: Despite now we have a remarkable improvement on
knowledge of pathophysiology and management for Asthma (1) but the majority of
patient do not have opportunities to get them(2) . So to understand and to have the
solutions for this situation we must know the real current situation of management
and treatment for this illness in the community. This is also the objective of this
study.
Study population and methods: This investigation is carried out on the patient with
Asthma in the 8 communes of Can Tho city, wich were chosen randomly. With
the physician’s guidance and explanation the patient complete a questionnaire.
The internal consistency will be validated by Cronbach’α coefficients with value
> 0.7. Analysis will be carried out by descriptive statistics.
Results: From data on 197 patients there are 37.9% of them with ACT score < 20
and 57.6% with ACT score <15. 42.4% of patients don’t know their own disease
as asthma. The automedication is very common. Almost of patient do not know
the asthma control concept and also think that they will go to the local setting for
health care when it is necessary.
Conclusion: The situation of asthma control in the community is so not good.
From these data improving the quality of health care at local setting is suitable
idea in this background.
ACT: Asthma control test
Reference:
[1] Global strategy for Asthma management and prevention (GINA) updated 2010.
[2] PLai CKW, De Guia TS, Kim YY, et al. Asthma control in the Asia-Pacific
region: the Asthma Insights and Reality in Asia-Pacific Study. J Allergy Clin
Immunol 2003;111:263–268.
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Validity of spirometry performed in the primary care setting
Mohammed Harris 2 , Sue Church 1 , Sanjeev Agarwal 1 . 1 Respiratory Medicine, St.
Helens and Knowsley Teaching Hospitals NHS Trust, Prescot, Merseyside, United
Kingdom; 2 Respiratory Medicine, Mersey Deanery, Liverpool, Merseyside,
United Kingdom
Background: Spirometry is a valuable diagnostic tool in the identification of
patients with Chronic Obstructive Pulmonary Disease (COPD) in the community.In the primary care setting, low acceptability of spirometric manoeuvres has
been reported which may affect the interpretation of results and clinical decision
making. T R Schermer et al had demonstrated in the Netherlands that spirometric indices performed by trained general practice staff were marginally but
statistically significantly higher than those measured in pulmonary function laboratories. He concluded laboratory and general practice values should not be used
interchangeably.

Aims: To evaluate the validity of spirometric testing performed in the community.
Methods: Retrospective study of 405 patients found to have abnormal screening
spirometry performed in the community. Screening criteria included adults with
a history of smoking. This was followed by repeat spirometry in the hospital
pulmonary function laboratory. Data was analyses using SPSS.
Results: N=405, mean age 54 years (range 22 to 78), 46% (187) and 41% (165)
were current and ex-smoker respectively. 78% (318) were using short-acting beta
agonist 60% (242) were already on inhaled steroids.0.7% (3) were on oral steroids.
82% (331) had obstructive spirometry. Majority (45%) of them had moderate
COPD. 32% and 11% were found to have severe and very severe COPD respectively. The Mean FEV1 in the community (1.52 liters) was slightly higher than the
pulmonary function laboratory (1.49 liters).Paired t test study showed the results
to be in concordance to the results demonstrated by T R Schermer et al.
Conclusions: This study validates the results published in the Netherlands by T R
Schermer et al.

P733
Prevalence of the chronic obstructive pulmonary disease among smokers
attending primary health care facilities in Georgia
Ketevan Nemsadze 1 , Tamaz Maglakelidze 2 , Ivane Chxaidze 3 , Nino Kiknadze 4 .
1
Medical, National Academy of Science, Tbilisi, Georgia; 2 Pulmonology,
Georgian Respiratory Association, Tbilidi, Georgia; 3 Pediatric, Tbilisi State
Medical University, Teorgia, Georgia; 4 Family Medicine, Tbilisi State Medical
University, Tbilisi, Georgia
Background: The prevalence of COPD in Georgia is suspected to be high due to
high smoking rate, but the real data is unknown.
Aim: The aim of the study was to assess the prevalence of COPD among smokers
more than 40 years of age attending primary healthcare (PHC) facilities in Georgia.
Methods: The World Health Organization proposed questionnaire were filled in
patients who visited for any reasons PHC in 10 districts of Georgia. The patients
were placed into one of four diagnostic categories (mild, moderate, severe, very
severe stage).
Results: Out of 4275 patients 2268 (53.5%) were current and past-smokers, among
them 2054 male (90.5%) and 214 female (9.5%). Out of those 2268 patients 360
subjects were eligible for data analysis (with chronic dyspnea, cough, and sputum
production). 351 patients performed spirometry and 9 patients were excluded
because of poor spirometry maneuvers. Of the 351 patients 92 (26.2%) showed
airflow limitation.
Most of the subjects (42 patients, 45.6%) had moderate disease (stage II). Thirty
patients (32.6%) had an FEV1 less than 50% predicted (stage III); The stage I
of COPD were stated in 13 subjects (14.1%). Seven cases (7.6%) of very severe
COPD (stage IV) were diagnosed. Airflow limitation was significantly related to
male gender and cumulative pack-years.
Conclusion: It was shown that there are potentially a number of COPD cases
that are undiagnosed by GP’s in Georgia. Use of spirometry as a routine test for
smoker patients will help in early detection and correct diagnosis of COPD, which
subsequently will help in implementation of preventive measures.

P734
Asthma contol in Tunisia
Nadia Keskes Boudawara, Leila Boussoffara, Mona Ben Khalifa, Imen Touil,
Mounira Sakka, Jalel Knani. Pneumolgy, Tahar Sfar Hospital, Mahdia, Tunisia
Introduction: Control of asthma is related to recent daily symptoms and exacerbations; it represents the ultimate goal of treatments according to current guidelines.
The definition of asthma control was derived from the Global initiative for asthma
(GINA): totally controlled or well controlled, or uncontrolled.
In Tunisia, we have no data on the level of asthma control in adult patients.
Aims and objectives: This study was conducted to determine how closely asthma
management guidelines are being followed in Tunisia and to identify the factors
affecting the control of asthma in our country.
Patients and methods: This study is based on information from 163 adults with
asthma in 2010-2011. Sociodemographic data, duration of asthma in years, the
severity of asthma based on GINA criteria of severity, etiology and treatment of
substance was collected. Regarding control asthma, the questionnaire response of
the Asthma Control Test has classified as controlled, well controlled, or uncontrolled.
Results: The mean of age was 49±15years. Asthma was intermittent in 3.1%, persistent mild in 31.3%, persistent moderate in 51.5% and persistent severe in14.1%.
Treatment as recommended by GINA was applied in 63% of patients. 67.5%
of patients were uncontrolled, 26% were well controlled and 6.5% were totally
controlled. Factors of uncontrolled asthma were the advanced age (p <0.001) and
low Forced Expiratory Volume in one second (FEV1) (P <0.001).
Conclusion: Despite all efforts through international recommendations and despite the existence of effective therapies against asthma, a significant number of
patients with asthma remain uncontrolled in this study. Asthma control in Tunisia
is probably as poor as in other areas of the world.
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Quality of care of adult asthma patients in primary health care facilities in
Saint-Petersburg, Russia: Trends between 1998 and 2011
Alexander Emelyanov 1 , Gleb Fedoseev 2 , Inessa Tsukanova 1 , Galina Sergeeva 1 ,
Natalia Lisitsyna 2 , Lubov Bakanina 2 , Ekaterina Nikitina 2 . 1 Department of
Respiratory Disease, Postgraduate Medical Academy, Saint-Petersburg, Russian
Federation; 2 Hospital Therapeutic Clinic, Pavlov Medical University,
Saint-Petersburg, Russian Federation

was no correlation between the RIQ-MON 10 Limitations domain and the SGRQ
Symptoms.
We proved that RIQ-MON 10, although inferior to the SGRQ, can be useful in
routine primary care practice because it provides enough information for just a
few minutes.

Background: This study was performed to assess the changes in diagnosis
and treatment of asthma (1998-2011) in primary health care facilities in SaintPetersburg, the second largest city in Russia.
Methods: Case record forms (CRF) of 1248 outpatients 18 to 89 years old with
asthma were reviewed in 13 outpatient departments in 7 residential areas in Saint
Petersburg in 1998, 2002 and 2005 (253, 579 and 416 respectively) and telephone
interviews with 205 asthma outpatients (aged 24 to 90 yrs) was conducted in
2011. Asthma control was assessed by using the Asthma Control Test™ (ACT) in
2011.
Results: During the past 12 month spirometry were performed in 81.3% of patients
in 2002 and only 62.1%, 50.7% and 26.8% in 1998, 2005 and 2011 respectively
(p<0.01). Inhaled corticosteroids were more often prescribed to persistent asthma
patients in 2005 (87.8% vs 79.1%, 63.4%, and 46% in 2011, 2002 and 1998,
p<0.01), whereas oral steroids for maintenance therapy were more frequently used
in 1998 and 2002 (32% and 28% vs 14.9% and 7.3% in 2005 and 2011, p<0.001).
Fixed combination of budesonide/formoterol and fluticasone/salmeterol were not
used in 1998 while their prescriptions were increased from 0.9% in 2002 to 34.9%
and 45.4% in 2005 and 2011 (p<0.001). Asthma was uncontrolled for 72.2% of
patients in 2011.
Conclusion: Quality of diagnostics and treatment of asthma in primary health
care is not sufficient and should be improved. Asthma pharmacotherapy has been
changed in the past 13 years according to evidence-based guidelines.

P736
Evaluation of a simplified new score of quality of life for the assessment of
COPD patients in general medicine – A prospective study
Remi Suguenot 1 , Claire Andrejak 2 , Coraline Hybiak 1 , Florence Le Meunier 1 ,
Isabelle Rault 1 , Olivier Carre 3 , Dominique Proisy 4 , Houcine Bentayeb 1 ,
Emmanuelle Lecuyer 1 , Marie Boutemy 1 , Vincent Jounieaux 2 , Youcef Douadi 1 ,
Charles Dayen 1 . 1 Pneumology Unit, Saint Quentin Hospital, Saint Quentin,
France; 2 Pneumologie Unit, Amiens Hospital, Amiens, France; 3 Pneumologie
Unit, Clinique de l’Europe, Amiens, France; 4 Pneumology Unit, Soissons, France
Introduction: Chronic obstructive pulmonary disease (COPD) is a common
pathology in the general population and therefore in general medicine. However,
it remains underdiagnosed and difficult to assess. There are some scores in the
literature to scale COPD patients (Saint-Georges (SGRQ), VQ-11 and COPD Assessment Test (CAT)). We therefore wondered if a reliable and easy-to-use score
could assist the practitioner in the assessment and adaptation of treatments.
Materials and method: We proposed a score called CED which measures Cough,
Expectoration and Dyspnea, on a visual analogue scale. With the help of 13 general
practitioners from Picardy between March and September 2011, we conducted a
prospective pilot study of patients suspected of COPD (n = 31). We collected the
CED, SGRQ, CAT and VQ-11 scores of our patients.
Results: The dyspnea criteria of the CED and the SGRQ, which is the gold
standard of COPD quality-of-life score, were significantly correlated (r = 0,390;
p<0.05). The CED score was significantly correlated with the decrease in FEV1
(r = 0,534; p<0.01) and with other specific quality-of-life scores such as the SG
(r = 0, 484; p <0.01).
Conclusion: The CED score is significantly correlated to respiratory functional
status and the quality of life of the patient. CED score seems to be a good tool in
general medicine for the assessment of COPD patients.

P737
A comparison of the RIQ-MON 10 and the SGRQ among patients with
COPD in routine care
Ljiljana Danojevic, Snezana Radic, Srdjan Dimitrijevic, Zeljka Bozalo,
Predrag Rebic. General Medicine, Health Care Centre Grocka, Belgrade, Serbia
Childrens Hospital for Respiratory Diseases and TB, KBC“ Dr. Dragisa
Misovic”, Belgrade, Serbia
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CURB-65 scoring utilization in predicting mortality of hospitalized patients
with AE-COPD
Nusrat Idrees, Ghazal Shaista, Kumar Panjwani, Hayat Muhammad,
Rizvi Nadeem. Chest Medicine, Jinnah Post Graduate Medical Center, Karachi,
Sindh, Pakistan
AE-COPD is a commonly encountered problem in COPD patients leading to
expensive in patient treatment and ICU admissions. It is associated with significant
mortality.
Historically CURB-65 score is used to predict mortality in CAP and there is
no scoring system to predict the mortality in hospitalized AE-COPD patients.
This study is designed to evaluate the validation of CURB-65 score in predicting
mortality in AE-COPD hospitalized patients.
This is a retrospective study conducted at JPMC, Karachi, Pakistan. Charts reviewed
from July 2010 to June 2011 of hospitalized patients; only AE-COPD included in
the study. Patients with other respiratory diseases (asthma, bronchiectesis, ILD and
consolidation on chest x-ray or incomplete charts were excluded). CURB-65 was
defined as C=Altered level of consciousness (GCS <13), U = urea >7mmol/l, R
= Respiratory rate >35breaths/min, B= Blood pressure (SBP <90mmHg or DBP
<60mmHg) and age is >65 years, one point awarded for each. Chi- square test
was used to see statistical significance of mortality difference in CURB-65 groups.
200 charts reviewed; 97 incomplete charts; 38 patients with ILD, brochictesis,
asthma PNA. 65 patients met the inclusion criteria. A direct correlation was observed between mortality and CURB-65; highest mortality noted with CURB-65
3-5. In hospital mortality in different CURB-65 groups were, low risk (score
0-1)10.0% (2/32), moderate risk score (2) 10.0% (2/12) and high risk (score 3-5)
80.0% (16/21).
The CURB-65 scoring system is effective in predicting mortality in AE-COPD;
can be used in AE COPD to stratify patients into different management groups as
our conclusion indicates CURB 65 is helpful in assessing severity in AE COPD.

P739
Is there any relationship between the duration to diagnosis of COPD and
severity of the disease?
Esra Yazar 1 , Fusun Sahin 1 , Engin Aynaci 1 , Pinar Yildiz 1 , Akif Ozgul 1 ,
Veysel Yilmaz 1 . 1 Chest Disease, Yedikule Chest Diseases and Thoracic Surgery
Training and Research Hospital, Istanbul, Zeytinburnu, Turkey; 2 Chest Disease,
Yedikule Chest Diseases and Thoracic Surgery Training and Research Hospital,
Istanbul, Zeytinburnu, Turkey; 3 Chest Disease, Yedikule Chest Diseases and
Thoracic Surgery Training and Research Hospital, Istanbul, Zeytinburnu, Turkey
The aim of this study was to investigate whether there is a relation between
the duration from begining of symptoms until diagnosis of chronic obstructive
pulmonary disease (COPD) and severity of COPD.
Method: One hundred and fifty patients with stable COPD (140 males, 10 females)
were included in the study. All the patients had a history of smoking at least 10
pack/years. None of the patient had reversibility.
Results: The mean of age, FEV1 and smoking history was 61±9 years, 45±16%
and 48±21 pack/year, respectively. According to the GOLD criteria the patients
had 40,7% moderate, 42% severe and 17,3% very severe COPD. Fifty five (59,8%)
patients before, 19 (20,7%) patients during and 18 (19,5%) patients after diagnosis
of COPD stopped smoking. The median duration of symptoms was 7,2±6,5 years.
The median duration from the beginning of symptoms to diagnosis of COPD was
3,6±4 years. The median duration with the diagnosis of COPD was 4±6,5 years.
The severity of the disease has a positive correlation with the duration of symptoms (r=0,23, p<0,01) and the duration to diagnosis of COPD (r=0,191, p<0,05).
FEV1 has a negative correlation with duration of symptoms (r=-0,26, p<0,01), the
duration to diagnosis (r=-16, p<0,05) and duration of COPD (r=-0,19, p<0,05).
Conclusion: The longer duration of symptoms and the duration to diagnosis of
COPD the more severe of COPD will develop. It is important to be aware of the
symptoms of COPD for early diagnosis.

The short 10-Item Respiratory Illness Questionnaire monitoring 10 (RIQ-MON
10) has been developed for the estimation of health-related quality of life in routine
primary care.
A cross-sectional, observational study of 31 COPD patients (25 male, 6 female,
mean age 64±10.8 years; mean FVC 85.1±19.7%, mean FEV1 57.8±21.05%)
was undertaken. All patients completed 6-min. walk test, the RIQ-MON 10, and
the SGRQ. Relationships between parameters of the 6MWT (mean 363±96.9m),
the RIQ-MON 10 (mean 18.7±6.77), the SGRQ (mean 51.8±20), spirometry, and
patient characteristics were assessed with Spearman rank correlation coefficients.
Twenty patients (64.5%) performed 6MWT ≤ 400m.
The correlations between the SGRQ Total scores and the RIQ-MON 10 Total
scores (ρ= 0.671), the 6 min walk distance and FVC (ρ= 0.471), and the 6 min
walk distance and FEV1 (ρ =0,573) were all significant at the level of 0.01. There
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Effects of roflumilast in highly symptomatic COPD patients
Leonardo Fabbri, Udo-Michael Goehring, Manja Brose, Klaus Rabe. Department
of Respiratory Medicine, University of Modena & Reggio Emilia, Modena, Italy
Department of Respiratory Medicines, Nycomed: a Takeda Company, Konstanz,
Germany Department of Data Science, Nycomed: a Takeda Company, Konstanz,
Germany Center for Pulmonology and Thoracic Surgery, Krankenhaus
Grosshansdorf, Wöhrendamm 80, Germany

93. Effectiveness of therapeutic interventions in
primary care
P740
Effectiveness of fixed ICS/LABA combinations in COPD – A population
based register linkage study
Bjorn Stallberg 1 , Christer Janson 2 , Karin Lisspers 1 , Gunnar Johansson 1 ,
Leif Jörgensen 3 , Georgios Stratelis 3 , Gunilla Telg 3 , Kjell Larsson 4 . 1 Dep. of
Public Health and Caring Science, Family Medicine and Clinical Epidemiology,
Uppsala University, Uppsala, Sweden; 2 Dep. of Medical Sciences, Respiratory
Medicine, Uppsala University, Uppsala, Sweden; 3 Medical, AstraZeneca Nordic,
Södertälje, Sweden; 4 Unit of Lung and Allergy Research, National Institute of
Environmental Medicine, Karolinska Institutet, Stockholm, Sweden
Background: Fixed ICS/LABA combinations (FC), budesonide/formoterol (B/F)
and fluticasone/salmeterol (F/S), reduce the number of exacerbations in chronic obstructive pulmonary disease (COPD). Comparisons between the two combinations
are sparse.
Objectives: To investigate clinical use and relative effectiveness of B/F and F/S in
patients with COPD (NCT01146392).
Methods: Medical records’ data from primary care patients ≥18 years was linked
to Swedish hospital, drug, and cause of death register data for 1999 – 2009. Index
date was first FC prescription after COPD diagnosis. Exacerbation defined as
hospitalisations, emergency room visits, prescription of oral steroids, or antibiotics
for COPD. Propensity score matching was done at index date; exacerbations by
Poisson regression.
Results: The total sample covered 9,893 patients (7,155 B/F, 2,738 F/S; mean
age 66.7 vs 67.6 years). Prior to B/F or F/S therapy, average number of prescriptions/year of oral steroids was 0.90 vs 0.91, antibiotics 1.02 vs 0.95, inhaled steroids
1.23 vs 0.93. Matching gave two equivalent populations (2,734 patients/group)
with either B/F or F/S; covering 18,786 patient years. Mean prescribed daily
steroid dose 562 mg budesonide vs 786 μg fluticasone.
Compared with F/S, B/F was associated with a reduced risk of exacerbations/patient/year rate by 26.6% (0.80 vs 1.09); hospitalizations due to COPD
by 29%; emergency room visits by 20%; oral steroid prescriptions by 24%; and
antibiotics by 50% (all p<0.001).
Conclusion: In this observational register study, COPD patients treated with
budesonide/formoterol experienced fewer moderate to severe exacerbations than
patients treated with fluticasone/salmeterol.
Study sponsor: AstraZeneca.

P741
Co-dispensing of inhaled corticosteroids and antibiotics
Helen Reddel, Leanne Poulos, Rosario Ampon, Guy Marks. Australian Centre for
Asthma Monitoring, Woolcock Institute of Medical Research, Sydney, NSW,
Australia
Background: Regular use of inhaled corticosteroids (ICS) is recommended for
management of asthma and moderate/severe COPD. However, in Australia, most
people who receive any ICS-containing medication have it dispensed only once in
a year. We tested the hypothesis that ICS are commonly prescribed for respiratory
infections in patients without chronic airways disease.
Methods: Data for concessional patients dispensed any respiratory medications
during 2008 were obtained from the national Pharmaceutical Benefits Scheme.
Individuals dispensed ICS only once in a year, and no other respiratory medications (defined as “one-off ICS”), were assumed to be unlikely to have asthma or
COPD, and co-dispensing with oral antibiotics suggested the ICS were prescribed
for symptoms of a respiratory infection. We calculated the proportion of people
prescribed one-off ICS who were co-dispensed oral antibiotics.
Results: In 2008, 43.6% of the 115,763 patients who were dispensed one-off ICS
were co-dispensed oral antibiotics. Co-dispensing was seasonal, peaking in winter.
In adults, the co-dispensing phenomenon was most commonly observed for moderate/high dose ICS/LABA, while lower doses of ICS alone were co-dispensed
among children. In this cohort, the cost to government of one-off ICS, when
co-dispensed with oral antibiotics, was $2.7 million/year.
Conclusions: Many people who receive one-off ICS prescriptions do not appear
to have airways disease. As indicated by co-prescribing of antibiotics, many
people may be inappropriately prescribed ICS for management of respiratory
infections. Interventions are required to improve the quality of prescribing of ICS
and management of respiratory infections in clinical practice.

Background: GOLD currently recommends making treatment decisions based on
a combined assessment of current symptoms and future risk. The modified MRC
(mMRC) dyspnoea scale (grade 0–4) is recommended to assess the level of current
symptoms, but data on the efficacy of different treatments in subgroups based on
symptom-grading are lacking. Roflumilast (ROF) is a PDE4 inhibitor approved
for maintenance treatment of severe COPD associated with chronic bronchitis, in
adult patients with a history of frequent exacerbations. GOLD recommends ROF
as an option for patients with mMRC grade ≥2, severe lung function impairment
and/or frequent exacerbations (Group D).
Aims: To determine the effects of ROF on exacerbations and lung function when
added to tiotropium (TIO) in patients with baseline mMRC grade ≥2.
Methods: Study M2-128 included symptomatic patients with moderate-to-severe
lung function impairment. ROF 500μg or placebo (PBO) was added to TIO for 24
weeks. A post-hoc subgroup analysis of patients with mMRC grade ≥2 at baseline
was performed.
Results: This subgroup included 395 patients (ROF n=208, PBO n=187). ROF
reduced the mean rate of moderate/severe exacerbations/patient/year by 45.5% (annualized exacerbation rate ROF 0.22, PBO 0.40; rate ratio 0.55, [95% CI 0.31, 0.96],
p=0.034) vs PBO. The mean between-treatment difference in pre-bronchodilator
FEV1 was 79mL ([95% CI 38, 119], p=0.0002), and in post-bronchodilator FEV1
78mL ([95% CI 38, 118], p=0.0002).
Conclusions: ROF reduces moderate/severe exacerbations when added to TIO
in COPD patients with moderate-to-severe lung function impairment and mMRC
grade ≥2. These results support the GOLD recommendation for combined assessment of current symptoms and future risk.

P743
Do general practitioners use effective communication for discussing patients’
adherence with asthma medications?
Juliet Foster 1 , Lorraine Smith 2 , Tim Usherwood 3 , Susan Sawyer 4 ,
Helen Reddel 1 . 1 Woolcock Institute of Medical Research, University of Sydney,
Australia; 2 Faculty of Pharmacy, University of Sydney, Australia; 3 Department of
General Practice/Sydney Medical School – Westmead, University of Sydney,
Australia; 4 Centre for Adolescent Health, Royal Children’s Hospital Melbourne,
Melbourne, Australia
Introduction: Use of empathic communication techniques such as Motivational
Interviewing (MI) can improve patients’ motivation to adhere to medication.
Aim: To investigate general practitioners’ (GPs) attitudes to and use of MI.
Methods: Fifty-three Sydney-based GPs (mean age 51, mean yrs. practicing
22, 55% male) entering a study to improve asthma control completed baseline
questionnaires about attitudes to MI principles, usefulness, frequency of use and
confidence in using MI techniques with asthma patients. Chi-square was used to
test categorical differences.
Results: 72% of GPs felt confident in motivating patients to adhere and 94% of
GPs agreed it is their role to do so. When discussing adherence, only 53% of GPs
commonly (often/always) asked patients to nominate their most important asthma
problem. 23% rarely (never/hardly ever) asked for patients’ interest in information;
patients were more commonly (sometimes/often/always) asked about this by male
than female GPs (90% vs. 63% p=0.01). Only 55% of GPs agreed they should
respect a patient’s choice to use medication differently than prescribed. 72%
thought confronting patients with negative consequences was useful to improve
adherence and more younger GPs rated this as useful (moderately-extremely) than
older GPs (79% vs. 64% p=0.02). GPs in disadvantaged districts rated stressing
the importance of medication for disease control more useful (very-extremely)
than other GPs (96% vs. 67% p=0.04).
Conclusion: GPs report confidence in motivating patients to take asthma medications, but sub-optimally use effective communication skills. GP education on MI
may promote patients’ adherence in primary care.

P744
Primary asthma prevention amongst children – A cost-effectiveness analysis
in a decision-analytic framework
G. Feljandro Ramos 1 , Sandra Kuiper 1 , Antoinette D.I. van Asselt 2 ,
Edward Dompeling 3 , Tanja Maas 1 , Johan L. Severens 4 , J. André Knottnerus 1 ,
Onno C.P. van Schayck 1 . 1 General Practice, CAPHRI School for Public Health
and Primary Care, Maastricht University, Maastricht, Netherlands; 2 Clinical
Epidemiology and Medical Technology Assessment, Maastricht University
Medical Centre, Maastricht, Netherlands; 3 Paediatric Pulmonology, Maastricht
University Medical Centre, Maastricht, Netherlands; 4 Institute of Health Policy
and Management, Erasmus University, Rotterdam, Netherlands
Background: Primary (prenatally-started) asthma prevention may be unifaceted or
multifaceted when one or more allergen-avoidance measures are used, respectively.
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Presently, no study has directly compared these two categories of prevention to
usual care (UC) in a trial or economic evaluation.
Aim: To model the cost-effectiveness of prenatally-started unifaceted (UF) and
multifaceted asthma (MF) primary prevention programmes with UC in a decisionanalytic framework.
Methods: A decision-tree model was developed to compare (from a healthcare perspective) two UFs and three MFs programmes to UC (unstructured
allergen-avoidance advice in the Netherlands). Analyses had a time horizon of
10 years. Costs and effects for each option were evaluated through incremental
cost-effectiveness ratios (ICERs).
Results: UC and an MF were found to dominate the other options. UC turned
out to be less effective but also less costly compared to the MF. To avoid one
asthma case the costs will be 8,250 when choosing the MF over UC. Most of
the uncertainty in the results was attributable to the cost estimates for low-risk
children.
Conclusion: Although there is no point of reference for the amount society would
be willing to pay to avoid a case of asthma, the threshold used for a QALY roughly
20,000 and
80,000. As a case of asthma prevented will
ranges between
certainly equal at least one QALY gained, this study gives support to the feasibility
of multifaceted programmes as viable option to replace usual care in the primary
prevention of asthma amongst children.

P745
Management of COPD in a primary care in Bahia, northeast of Brazil
Charleston Ribeiro Pinto 1,2,3 , Láira Yamamura 1,2 , Fábio Fernando Oliveira 2 ,
Aramis Alcântara 1,2 , Lindemberg Costa 1 , Giselia Souza 1 , Antônio
Carlos Lemos 1,2 . 1 Department of Pneumology, University Federal of Bahia,
Salvador, Bahia, Brazil; 2 Respira Bahia Program, Bahia State Departments of
Health, Salvador, Bahia, Brazil; 3 College of Pharmacy, State University of the
South West of Bahia, Jequié, Bahia, Brazil
Introduction: Deficiencies in management of COPD is responsible for the disease
exacerbations increased numbers.
Objective: To evaluate the current pharmacological treatment of the COPD in
a primary health care center and to compare as recommended by GOLD 2010
guidelines.
Methods: A prospective cross-sectional survey was performed with COPD outpatients. The patients were recruited as a sequential sample from September 2010
until August 2011, in the primary center of Bahia State Health Department.
Results: In total, the sample was 363 outpatients (245 male, aged from 65.3±11.4
yrs) with moderate to very severe disease status (FEV1 40.6±14.4% pred). Of these,
263 (72.4%) patients were using any drug to treatment of COPD. The prescriptions
according to GOLD stages are documented in the table below. Under-prescribing
with bronchodilators long acting agents, particularly long-acting anticholinergic
were recommended in 76% of the cases and 16.8% were using. Inhaled steroids
were over-prescribed (recommended in 55%; taken by 77%). The overall analysis
showed that only 98 (37.2%) patients were under treatment according with GOLD
guidelines.
Table. Drug prescriptions stratified according GOLD stages and divided for drug classes

Drug prescriptions, %
Short-acting β2-agonist
Short-acting anticholinergic
Long-acting β2-agonist
Inhaled steroid
Long-acting anticholinergic
Methylxanthine

Stage II
(n=61)

Stage III
(n=130)

Stage IV
(n=72)

All
(n=263)

39,3
9,8
75.4
85.2
11.4
13.1

56,9
16,9
70.0
77.6
12.3
9.2

54,1
12,5
63.8
70.8
15.2
20.8

52,0
14,0
69.5
77.5
12.9
13.3

Conclusions: Our study has demonstrated that COPD patients in the primary care
in Bahia-Brazil did not receive the pharmacological treatment recommended.

P746
Home visits for improving asthma follow-up consultation attendance
Javiera Corbalán 1,2 , María Teresa Soto 3 . 1 Unidad de Salud Respiratoria,
Ministerio de Salud, Santiago, Chile; 2 División de Salud, Corporación Municipal
de La Florida, Santiago, Chile; 3 Rama de Atención Primaria, Sociedad Científica
de Kinesiólogía en Atención Primaria, Santiago, Chile
Background: Our Child Asthma Program provides care for around 500 patients.
Every 6 months the population under control is reviewed. Since December 2010
non-attendance (missing appointments for more than 3 months) was recorded,
37.2% were non-attenders. Regular review is a marker of quality care and relates
to better asthma control. Non-attendance is a frequent and concerning problem.
Aim: Improve attendance to asthma follow-up consultations and learn about the
causes of non-attendance.
Methods: We implemented a home visit strategy. Every month the non-attenders
were identified and a home visit was planned. Completed visits considered a
survey, asthma control assessment and a medical appointment. We measured at 6
and 12 months the non-attenders and if the home visit lead to attendance or not.
Results: 147 home visits were done. 67 were completed, with a 65.7% of success

(patient attends to appointment). 80 home visits failed and only 16.3% of those
patients had spontaneous appointments. At 6 months 17% of patients were nonattenders, and 24% at 12 months. In one year the nonattendance rate was reduced
in 35.5%.
Conclusions: Improving attendance is feasible. Looking for non-attenders is an
important issue for managing asthmatic children. Causes of non-attendance are
diverse and had to be explored deeper. Feeling well despite of uncontrolled asthma
and difficult to access appointments are worrisome causes. Home visits also provide
the opportunity to reinforce prescriptions in patient’s natural environment.

P747
Quality of life in patients with COPD three years after a multidisciplinary
program of pulmonary rehabilitation in primary care
Ann-Britt Zakrisson 1,2,3 , Anna Ljunggren-Karlsson 1 , Louise Tamm 1 ,
Kersti Theander 4,5 , Margareta Gustafsson 2 . 1 Family Medicine Research Centre,
Örebro County Council, Örebro, Sweden; 2 School of Health and Medical
Sciences, Örebro University, Örebro, Sweden; 3 Centre for Assessment of Medical
Technology in Örebro, Örebro County Council, Örebro, Sweden; 4 Primary Care
Research Unity, County Council of Värmland, Karlstad, Sweden; 5 Department of
Nursing Science, Karlstad University, Karlstad, Sweden
Background: COPD is an irreversible widespread disease which increases dramatically. According to previous research the quality of life in (QoL) patients with
COPD is impaired but can be improved by pulmonary rehabilitation.
Aim: The aim of this study was to evaluate if a six week nurse-led multidisciplinary
program for pulmonary rehabilitation in primary care had effect on quality of life
in patients with COPD in a three-year period.
Method: Quasi experimental design was used to evaluate the program. The intervention group consisted of 40 patients who had participated in the program.
The control group consisted of 24 patients who received traditional care. QoL was
measured at baseline, after one year and after three years using Clinical COPD
Questionnaire (CCQ). Statistical analysis of differences within the groups over the
three years was performed by means of Friedmans test. Mann-Whitney U test was
used to analyze differences between the groups.
Results: There was no statistically significant difference between the groups at
baseline. There was no statistically significant difference in improvement between
the groups during a three year perspective for CCQ total. Neither was there any
statistically significant difference within the control group. During a three year perspective there was a statistically significant difference of improvement within the
intervention group for CCQ total (p=0,037) and CCQ functional state (p=0,026).
Conclusion: The rehabilitation program had an improving effect on QoL in
patients with COPD within the intervention-group during a three year perspective.

P748
Omalizumab improves asthma in long term therapy
Peter Kardos 1 , Hassan Alakmeh 2 , Christian Franke 3 ,
Maryam Aalamian-Mattheis 4 . 1 Pneumologie, Zentrum für Allergologie,
Pneumologie und Schlafmedizin am Maingau Krankenhaus, Frankfurt, Germany;
2
Innere Medizin, Praxis Dr.med. Hassan Alakmeh, Backnang, Germany;
3
Pneumologie, Gemeinschaftspraxis Dres. Franke, Sonneberg, Germany;
4
Clinical Research Critical Care, Novartis Pharma GmbH, Nuremberg, Germany
Introduction: X-TEND, a multi-center, non-interventional study on omalizumab
(Xolair® ), is a long-term follow-up examination on patients who participated in
prior non-interventional omalizumab studies X-CLUSIVE and X-PERTISE.
Study objectives have been (i) examination of drug utilisation over several years,
(ii) evaluation of changes in the course of disease, quality of life (QoL) and allergen
sensitivity, (iii) assessment of long-term efficacy and tolerability of omalizumab
therapy in real life.
Methods: Following data were collected under daily routine specialist care conditions:
• Mini AQLQ
• Number of asthma exacerbations in the past 12 months
• FEV1
• Frequency of application, dosage, therapy interruptions and discontinuation
• Tolerability assessment based on analysis of adverse events
Results: Data from 106 patients were analyzed. Mean observation period of omalizumab treatment was 5.0±0.54 years. At the visit of X-TEND, 50% were still on
omalizumab. Mean treatment duration was 1253±618 days (= 3.4 years). Mean
FEV1 improved from 1.9±0.7 L to 2.3±0.99 L (p<0.001). The median number of
severe asthma exacerbations during the last 12 months was 0 per patient vs. 3 as
assessed prior to initiation of omalizumab therapy. QoL scores improved in Mini
AQLQ from 3.0±0.79 (at the beginning of X-PERTISE) to 4.9±1.52 (p<0.001)
(at the visit of X-TEND). In patients still on treatment with omalizumab mean QoL
was 5.4±1.28, whereas patients who discontinued reported 4.4±1.67 (p=0.037).
Conclusion: In this real-life observation in patients who were approximately
1253 days on omalizumab treatment, we observed an improvement in asthma
exacerbations, quality of life and FEV1 .
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Is a consultant supported community respiratory service an alternative to
hospital based specialist care? – Experience of a local service improvement
project
Robert Balfour 1 , Janet McCarlie 1 , Alison Anderson 2 , Hans Hartung 3 . 1 General
Practice, Kilwinning Medical Practice, Kilwinning, United Kingdom;
2
Respiratory Managed Clinical Network, Ayrshire & Arran Health Board, Irvine,
United Kingdom; 3 Respiratory Medicine, Crosshouse Hospital, Kilmarnock,
United Kingdom
Introduction: Better integration of primary and secondary care services and shifting the balance of care remain a major challenge with only few practical examples
in respiratory care.
Aim: The aim of a local service improvement project is to gain insight into an
example of specialist supported, integrated respiratory care closer to the patient’s
home. The objectives are to provide more flexible access, more patient centred
care and develop general practitioners as partners in care.
Method: Regular consultant respiratory clinics supported by a general practitioner
with a specialist interest were set up in a local surgery. An interactive triage system,
E communication, meetings with primary care colleagues and consultant access to
primary care patient data and radiology were implemented. Service user satisfaction, general practitioner satisfaction and number of patients seen by the general
practitioner with a specialist interest were recorded for a period of 18 months.
Results: 77 out of 116 service users completed the questionaire and were all
satisfied with the new service and felt well supported to manage their condition.
76 out of 77 found it easy to get a suitable appointment. All 7 general practitioners
were highly satisfied. 73 of the 116 respiratory patients were seen by the general
practitioner with a specialist interest.
Conclusion: Our consultant supported community respiratory service project
demonstrates a model of integrated and flexible care in partnership closer to the
service user’s home which could serve as a possible alternative to hospital centred
specialist care.

P750
The evaluation of a tele-monitoring model (Teleheath) as an aid in the case
management of patients with COPD
Nawar Diar Bakerly, June Roberts. Department of Respiratory Medicine, NHS
Salford/Salford Royal NHS Foundation Trust, Salford, United Kingdom
Introduction: One of the many challenges for health care systems is to reduce the
impact of chronic diseases like COPD on health care resources. Distant monitoring
systems are increasingly being used for this purpose
Methods: Potential COPD patients were identified through their Case Managers
(CMs). Those who met the inclusion and exclusion criteria were invited to
participate. Those consented received a telemonitoring device (Telehealth) with
instructions and education and were remotely monitored by CMs as part of case
management process.
Data on hospital admissions and Health Care Utilisation (HCU) was collected for
12 months before and after initiation of Telehealth. SGRQ and HAD questionnaires
were completed before recruitment and 12 months after Telehealth.
Results: Total of 16 patients were included in the analysis. Following the introduction of Telehealth, Hospital admissions halved from 20 to 10 with reduction in
the number of bed-days from 134 to 96. Total cost of admissions had subsequently
dropped by £20,000 ( 23,400).
HCU data showed a drop in the number of home visits to patients (50 to 30) but a
small increase in the number of telephone consultations (68-76).
SGRQ scores for QoL showed average of 3.3 points improvement which is below
the clinicaly significance threshold. HAD data is presented in table1.
HAD data
Baseline (n=16)

Anxiety
Depression

After 1 year (n=15)

Borderline

Abnormal

Borderline

Abnormal

5
7

2
3

5
6

4
3

Conclusions: Telehealth appears to reduce admissions to hospital and some aspects of HCU in primary care. There is a need for more trials looking into the
difficulties encountered during the implementation and evaluation of such complex
technology.

P751
Assessing asthmatic patients’ satisfaction with inhalation devices
Eleftherios Zervas 1 , Mina Gaga 1 , Katerina Athanassiou 2 ,
Katerina Papataxiarchou 2 , Nikolaos Grekas 2 . 1 7th Respiratory Clinic, Sotiria
Hospital, Athens, Greece; 2 Clinical Research Department, Elpen Pharmaceutical
Co Inc, Pikermi, Attica, Greece

Objectives: The aim of this study was to reliably estimate the ease of use and
the satisfaction of asthmatic patients with different marketed dry powder inhalers
(DPIs). Feeling of satisfaction with inhalers (FSI-10) questionnaire was selected
as the appropriate measuring tool.
Methods: A four week, open, non-interventional, multicenter, parallel study, was
performed. 560 asthmatic patients (355 women), aged 19 to 97 years, participated
in three groups using different DPIs (Elpenhaler® , Turbuhaler® and Diskus® ).
Demographics of the groups were comparable. Patients had already achieved mastery of their inhalers, were receiving their asthma treatments exclusively via the
inhaled route and agreed to complete the questionnaire in the second visit. They
were recruited in 79 private medical offices and hospital centers all over Greece.
Results: 523 participants completed the study and the questionnaire. Although
consistent and satisfactory results were obtained with all DPIs tested, certain statistically significant differences in the ratings between the devices were observed
(Elpenhaler® was rated first in 7 out of 10 questions, having also the highest mean
total score). No significant differences in scores from patients of different ages
were observed in any of the tested devices.
Conclusions: Certain statistically significant differences were found in ratings
between the tested DPIs. Devices were similarly acceptable to adult patients of
different ages.

P752
Effects of the grippe vaccination, smoking cessation, and short acting beta
agonist in COPD subjects
Bojan Janackov 1 , Zoran Stojanovski 2 , Jordan Minov 3 . 1 Department for Labour
Medicine, Health Center Skopje, Macedonia, The Former Yugoslav Republic of;
2
Primary Health Care, MOH, Skopje, Macedonia, The Former Yugoslav Republic
of; 3 Functional Diagnostics, Institute for Labour Medicine, Skopje, Macedonia,
The Former Yugoslav Republic of
Objective: To compare the efficacy of the seasonal grippe vaccination, smoking
cessation and use of salbutamol in COPD patients.
Material and methods: We performed a cross-sectional study including 147 patients with confirmed COPD according GOLD criteria. We evaluate the number
of exacerbations and the number of hospitalisations. All were immunize against
seasonal influenza, ex-tobacco users, and receive salbutamol on regular basis.
An equal number of patients were evaluate like controls. They were also COPD
patients, but didn’t received grippe vaccination, active smokers and didn’t use
salbutamol according doctors recommendation. Evaluation period was 12 months.
Results: In the examined subjects our results demonstrated 29,9% of exacerbations
and 8,8% hospitalizations e.g. 41 versus 12 subjects. In the controls our article
confirmed 74,5% exacerbations and 28,5 hospitalisations or 102 and 39 subjects
respectively. The number of COPD exacerbations/hospitalisations were significantly higher (P < 0.05) in not immunized, smokers and patients who denied to
receive regular therapy.
Conclusion: Our results confirm that grippe vaccination, smoking cessation and
regular therapy use, significantly decrease the number of exacerbations and hospitalisations in COPD patients.

P753
Factors affecting attitude towards pneumococcal and influenza vaccination in
patients admitting to a pulmonary diseases outpatient clinic
Elif Sen, Fatma Ciftci, Nalan Demir, Oya Kayacan. Department of Pulmonary
Diseases, Ankara University School of Medicine, Ankara, Turkey
Patient knowledge and attitude towards influenza and pneumococcal vaccines
may affect administration rates. Our aim was to assess factors affecting attitudes. A questionnairre was applied to 1058 patients (514 female 544 male)
between October 2011-January 2012. Ratio of patients with a vaccination indication was 73,2% (n=775).Ratio of influenza-vaccinated (IV) patients (n:222,%21)
or pneumococcal-vaccinated (PV) patients (n:61,%5,8) were determined. Of all
patients, 64,5% (n=682) defined influenza and 68% (n=719) defined pneumococcal vaccine beneficial.Vaccination ratio upon physician advice was 82,4% for
influenza and 83.6% for pneumococcus. More IV patients considered vaccine protective (p=0.001), decreases hospitalization rate (p=0.002), decreases pneumonia
and death (p=0.02), pneumococcal vaccine is beneficial, and they were informed
by the physician (p=0.001). IV patients had more cardiopulmonary disease and
a vaccination rate against pneumococcus (p=0.001). Influenza-nonvaccinated patients were unaware of the necessity of the vaccine (p=]0.001). More PV patients
considered the vaccine beneficial (p=0.001) and were more frequently informed
by physician (p= 0.039). Pneumococcus-nonvaccinated patients were unaware of
its necessity (p=0.001).PV patients had higher incidence of cardiopulmonary diseases. Our study shows that vaccination rates in vaccine-indicated patients were
low. Vaccinated patients were more frequently informed by physician. The thought
of patients that vaccination is beneficial and decreases the rate of severe conditions
was distinctive in being vaccinated. The nonvaccinated patients were unaware of
the vaccine’s necessity.

Introduction: Patients’ satisfaction with their asthma medication devices is usually decided by using properly designed questionnaires. These questionnaires are
to be used to evaluate patients’ opinion, which is considered important for the
selection of a device.
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Enhanced care review for people with COPD in primary care addressing
quality, cost-effectiveness and productivity
Wendy Fairhurst, Sandra Burns, Sam Lacy, Ram Sundar. Breathlessness Service,
HealthFirst Community Interets Company, Hindley Green, United Kingdom
Department of Respiratory Medicine, Wrightington, Wigan & Leigh Foundation
Trust, Wigan, Lancashire, United Kingdom
An enhanced care review, delivered by nurses working for a social enterpirise
within Primary Care and supported by a Respiratory Physician has proved to be a
cost effective way of improving the quality of life with patients with COPD.
The aim of the project was to improve the quality of care on a number of parameters
such as accurate diagnosis, treatment of excacerbations, self management plans,
referral to preventative services. This was delivered through a nurse led service
supported by a respiratory consultant in primary care to reduce hospital admissiona
and outpatients referrals.
The 12 month pilot project was delivered to 23 GP practices within an urban,
deprived setting in the North of England. Specilaist Respiratory nurses and practice
nurses delivered the service within GP practices following education and training
identifying patients at risk of excacerbations or hospital admissions and post
exacerbation assessment and prevention using specialist computer software which
also provided a data colection template- data was collected through GP practice
readcod searches together with admission data from the Primary Care Trust.
Hospital admissions were reduced amounting to savings of £90,000 in comparison
to other parts of the borough. Medicines management savings amounted to £40,000
were achieved through treatment optimisation.
Prevalence of COPD was increased by 12.3% and there was a 56% increase in pts
being diagnosed between the ages of 35-50. There was a 63% increase in referral
to pulmonary rehab and 20% increase in patients coded now as ex-smokers. There
was a 58% increase in patients being given a self managemnt plan.

P755
Management of community acquired pneumoia (CAP): Knowledge, attitude
and current practice of general practitioners (GPs) in urban areas of Pakistan
Saima Akhter, Ashok Pajwani, Nausheen Saifullah, Nadeem Rizvi. Chest
Medicine, Jinnah Post Graduate Medical Centre, Karachi, Sindh, Pakistan
Background: CAP is a major burden with high prevalence and significant mortality and morbidity.Current evidences suggest that treatment of low risk patients
in community is safe and reduce health costs by minimizing unnecessary hospital
admissions and GPs can play an important role in primary care.
Objective: Our aim was to assess, at a community level, GPs knowledge about
CAP and their assessment and prescription pattern.
Methodology: A multicentre cross sectional survey was done in 10 cities of Pakistan from November 2011 to January 2012. A total of 110 GPs were recruited,with
minimum of 3 years experience, and were not engaged with University teaching
or research.Convenient sampling was done and data was collected on structured
questionnaire.
Results: 71% of GPs reported to work in high prevalence areas for respiratory
ailments. Diagnosis of CAP was relied on physical examination in less than 5%
of cases.
58% of GPs used PSI and 38% CURB 65 for assessment of severity but it was
alarming to note that only 58% intend to treat severe pneumonia with IV antibiotics
and there was reluctance for referral to hospital.
The majority (70%) of GPs claimed awareness of recent guidelines of CAP but
the antibiotic class most prevalently used was oral macrolide (54%) in mild,
oral quinolones (40%) in moderate and combinations of non antipseudomonal
cephalosporin+Macrolide (55%) in severe cases.
Conclusion: The major problems encountered were late referral of patients to hospital, poor knowledge of recent guidelines and prescription of inadequate regimens
that in turn can lead to high mortality and morbidity and emergence of resistant
bacteria as cause of CAP.

P756
Practice patterns in the management of acute asthma and COPD in Turkey
Erdogan Cetinkaya 1 , Sadik Ardic 2 , Hilal Onaran 1 , Pinar Cirkin 2 , Ozlem
Salman Sever 2 . 1 Clinic of Chest Diseases, Yedikule Chest Disesases and
Thoracic Surgery Training and Research Hospital, Istanbul, Turkey; 2 Clinic of
Chest Diseases, Diskapi Yildirim Beyazit Training and Research Hospital,
Ankara, Turkey
Introduction: The recognition and management of the asthma and COPD exacerbations is a cornerstone in the achievement of optimum control of these
diseases.
Aims and objectives: The “ONDINE Study” aimed to evaluate practice patterns
in the management of acute asthma and COPD in Turkey.
Methods: Patients with asthma or COPD were included in this national, multicenter, cross-sectional, non-interventional study. Patient demographics, control level,
exacerbation severity and the exacerbation management of asthma and COPD were
evaluated.
Results: A total of 596 patients included in the study having the diagnosis of
asthma [n=301; mean (standard deviation; SD) age: 45 (13) years; 74% were
females] or COPD [n=295; mean (SD) age: 62 (11) years; 86% males]. Disease

control was evident in 38% of COPD patients while in 51% of asthma patients
while severe COPD (31%) and intermittent asthma (51%) were the most common
forms of disease severity. Hospital admission due to an acute exacerbation within
the last 12 months was identified in 75% of asthma and 78% of COPD patients.
Emergency and intensive care unit hospitalization rates were 40% and 1% in asthma
patients and 53% and 2% in COPD patients, respectively. The most commonly
performed tests in asthma and COPD patients were chest XR (98% and 99%) and
spirometry (98% and 99%). Long-acting beta-agonist and inhaled corticosteroid
combination was the most common continuous prophylactic treatment (69%) in
asthma and (71%) in COPD.
Conclusions: The study revealed that acute asthma exacerbations were managed better than COPD exacerbations and higher control rates were obtained in
both diseases as exacerbation were managed more appropriate with respect to
recommendations in the guidelines.

P757
Beliefs and attitudes of health care workers on influenza and pneumococcal
vaccine
Fatma Ciftci, Elif Sen, Nalan Demir, Oya Kayacan. Department of Pulmonary
Diseases, Ankara University School of Medicine, Ankara, Turkey
It is recommended to vaccinate health care workers against influenza and streptococcus pneumoniae if at risk group. This study is done to determine the vaccination
rates and attitudes on vaccines of health care workers. A total of 192 health care
workers (100 female, 92 males) consisting of 55 nurses, 42 health officers, 21
paramedics, 19 medical secretaries, 52 auxiliary staff, and 3 domestic health
care givers were questioned between October 2011-January 2012. One-hundred
and fifty-five (80.7%) health care workers were nonvaccinated against influenza.
The reasons of this were fear of side effects (% 30,2 (n:29), doubt on efficacy
(%27,1 (26), unawaraness of the vaccine (%23,5 (n:23), doubt on safety (%19,8
(n:19), and lack of adequate data %16,8 (n:16). Sixty-eight (48.6%) of influenzanonvaccinated workers recommended patients vaccination whereas 23 (69.7%) of
vaccinated workers recommended the vaccine. Vaccine recommendation rates of
influenza-vaccinated workers were significantly higher. Pneumococcal vaccinatation recommendation rates were similar in influenza-vaccinated or nonvaccinated
workers. Six (3.4%) health care workers were vaccinated against streptoccocus pneumoniae. Vaccine recommendation rates for pneumococcal vaccine were
significantly higher in vaccinated than nonvaccinated workers (66% and 48%,
respectively). The reasons for nonvaccination were fear of side effects (% 28,9
(n:33), doubt on efficacy (%25,4 (n:29), unawareness of the vaccine (%23,1 (n:27),
doubt on safety (%20,2 (n:23), and lack of adequate data (%16,8 (n:19).
As a conclusion, health care workers have a low rate of vaccination and recommendation of vaccination against influenza and streptococcus pneumoniae.

P758
Assessment of satisfaction with inhalation devices in COPD patients
Eleftherios Zervas 1 , Mina Gaga 1 , Nikolaos Grekas 2 , Katerina Papataxiarchou 2 ,
Katerina Athanassiou 2 . 1 7th Respiratory Clinic, Sotiria Hospital, Athens, Greece;
2
Clinical Research Department, Elpen Pharmaceutical Co Inc, Pikermi, Attica,
Greece
Introduction: The choice of drug delivery system is one of the most important
factors for COPD management. Health care professionals, taking also in mind the
opinion of their patients, consider that ease of use and patient satisfaction for an
inhaler are the key elements for selecting such a device.
Objectives: The aim of this non-interventional study was the reliable measure of
the ease of use and patient satisfaction with different dry powder inhalers (DPIs).
Feeling of satisfaction with inhalers (FSI-10) questionnaire was used as measuring
tool.
Methods: A four week, open, parallel study was performed. 561 COPD patients
(133 women), aged 66±10 years, participated in three groups using different DPIs
(Diskus® , Elpenhaler® and Turbuhaler® ). The basic demographic characteristics
of the groups were comparable. Patients had achieved mastery of their inhalers,
were regularly receiving their treatments exclusively via the inhaled route and
agreed to complete the questionnaire in the second visit. They were recruited in
79 private and hospital centers all over Greece.
Results: 517 subjects completed the study and the questionnaire. 79 suffered
from mild, 243 from moderate, 148 from severe and 32 from very severe COPD.
Although acceptance of all DPIs tested was reasonable, statistically significant
differences in the ratings were detected. It was also noted that patients suffering
with severe COPD tend to express higher feeling of satisfaction with their devices
than those with moderate or mild disease.
Conclusions: Statistically significant differences were found in the scores among
the tested devices. Patients in advanced stages of the disease generally express
higher level of satisfaction with their devices.
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The development and implementation of a written personal asthma action
plan (PAAP) for adults and children across North Staffordshire
Jane Peach, Angela Cooper. Cheethams Childrens Centre, University Hospital of
North Staffordshire, Stoke-on-Trent, United Kingdom Department of Respiratory
Medicine, University Hospital of North Staffordshire, Stoke-on-Trent, United
Kingdom
Members of The Staffordshire North Respiratory Alliance (SNRA)supported by
a local asthma charity undertook a project to develop a written personal asthma
action plan (PAAP)for adults and children.Existing plans were outdated and local
practice nurses identified a need for asthma training.
Literature suggests that following a PAAP can reduce emergency visits to
hospital and the GP.It is acknowledged that having a PAAP attracts appropriate
treatment of exacerbations,encourages patients to take responsibility for managing
their condition, increases confidence and improves quality of life (BTS 2011).
Wiener-Ogilvie, S et al, (Prim Care Resp J.16(6)2007:369-377) revealed only 23%
of patients with asthma have a PAAP despite national recommendations.Our pilot
involved 6 GP practices and patient focus groups to develop and evaluate a PAAP.
Patient feedback from pilot

Were instructions easy to follow
When to seek an appointment with GP
What to do if symptoms worsening
What to do in an emergency

Y

N

49
49
49
49

0
0
0
0

Total number of patients = 49.

Partnership working has enabled us to provide structured educational sessions
to health care professionals across primary and secondary care.Currently 90 GP
practices are using the PAAP’s in North Staffordshire.Encouragingly practice
nurses are more confident in managing asthma.Within secondary care PAAP’s
are given to asthma patients attending A & E,wards and respiratory clinics.One
year after the launch feedback from patients and health care professionals is
extremely positive.Future plans include evaluating the impact of the PAAP on A
& E attendances,GP visits and quality of life.

94. New results in molecular pathology and
functional genomics of neoplastic and
non-neoplastic lung disease

P760
Plasma DNA concentration and integrity measurement for NSCLC
diagnostics and radical therapy effectiveness monitoring
Adam Szpechcinski 1 , Joanna Chorostowska-Wynimko 1 , Wlodzimierz Kupis 2 ,
Krystyna Maszkowska-Kopij 3 , Jolanta Zaleska 4 , Elzbieta Radzikowska 4 ,
Elzbieta Puscinska 4 , Pawel Sliwinski 5 , Tadeusz Orlowski 2 ,
Kazimierz Roszkowski-Sliz 4 . 1 Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsaw,
Poland; 2 Department of Thoracic Surgery, National Institute of Tuberculosis and
Lung Diseases, Warsaw, Poland; 3 Outpatient Clinic, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 4 Department of Lung
Diseases, National Institute of Tuberculosis and Lung Diseases, Warsaw, Poland;
5
Department of Diagnosis and Treatment of Respiratory Failure, National
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland
Plasma DNA concentration and integrity index (DII) were measured by real-time
PCR in 60 NSCLC patients (stage I-IIIA), 100 patients with chronic respiratory
inflammation (COPD, sarcoidosis, asthma) and control groups comprising 10
orthopedic patients and 40 healthy volunteers.
NSCLC patients (8.0 ng/ml) presented significantly higher plasma DNA levels
than patients with chronic respiratory inflammation (3.4 ng/ml), orthopedic patients
(3.0 ng/ml) and healthy controls (2.3 ng/ml; p<0.0000). The cut-off point of >2.8
ng/ml provided 90% sensitivity and 80.5% specificity in discriminating NSCLC
from healthy individuals (AUC=0.90), while 56% specificity and 90% sensitivity
in distinguishing NSCLC from any non-NSCLC subjects (AUC=0.80; p<0.0001).
The plasma DII was significantly higher in resectable NSCLC (3.1) and chronic
respiratory inflammation (3.7) than healthy controls (1.0; p=0.0000). Resected
NSCLC (68.7 ng/ml, p<0.0000) and orthopedic patients (28.4 ng/ml, p<0.0015)
presented comparable plasma DNA dynamics after the surgery. During 3-6 month
follow-up plasma DNA level were significantly reduced in relapse-free NSCLC
patients (2.8 ng/ml), while in relapsed subjects were higher than at baseline.
The plasma DNA quantification, though insufficient for routine NSCLC detection,
was still superior to diagnostic accuracy of conventional serological markers. Significant differences in DII values were associated with up-regulation of apoptosis
and/or necrosis. Increased post-surgical plasma DNA concentration was due to the

tissue trauma but not to the malignancy. Long-term post-operative plasma DNA
follow-up might prove promising in monitoring of radical NSCLC therapy.

P761
Biomarker determinations altered by anesthesia induction
Nicolas Kahn 1 , Julia Riedlinger 3 , Markus Roessler 3 , Christina Rabe 3 ,
Thomas Muley 2 , Felix Herth 1 , Michael Meister 2 . 1 Pneumology and Critical
Care Medicine, Thoraxklinik, University of Heidelberg, Germany; 2 Translational
Research Unit, Thoraxklinik, University of Heidelberg, Germany; 3 Roche
Diagnostics, Roche AG, Penzberg, Germany
Biomarkers are advanced tools for diagnosis, prognosis and monitoring of treatment and disease progression. The validation of biomarkers is a cumbersome
process involving many steps.
Serum samples from lung cancer patients were collected in the framework of a
larger Lung Cancer Screening project. During the analysis of some biomarkers,
differences between marker values depending on the time of blood extraction were
inconsistent. Biomarker concentration differed significantly if taken before or after
the induction of anesthesia.
From 13 patients blood samples were drawn 1-2 days prior to surgery, on the same
day and after anesthesia was applied. Markers SCC (microtiter plate), and CEA
(Elecsys) were analyzed.
SCC showed a very strong effect in relation to the sampling time. While the first
two time points were well comparable (correlation r=0,883), patients showed a
highly significant (p = 0,0017) increase in concentration when comparing the first
two time points with the time point after anesthesia induction. The concentration
of CEA had almost no variation (r=0,993 comparing time points as above).
In this study we show the unexpectedly high influence of blood extraction timing
in the concentration of the protein biomarker SCC but not in CEA. Whereas the
possible causes for this alteration remains to be elucidated in further studies, these
results are a caveat to make sure that biomarker sampling protocols are controlled
for this type of effects.

P762
Hypoxic phenotype in pulmonary metastases of different primary tumors
Thomas Schweiger 1,2 , Christoph Nikolowsky 1,2 , Lukas Lehmann 1 ,
Robert Wiebringhaus 1 , György Lang 1 , Peter Birner 3 , Walter Klepetko 1 ,
Hendrik-Jan Ankersmit 1,2 , Konrad Hoetzenecker 1,2 . 1 Department of Surgery Division of Thoracic Surgery, Medical University of Vienna, Austria; 2 Christian
Doppler Laboratory for Cardiac and Thoracic Diagnosis and Regeneration,
Medical University of Vienna, Austria; 3 Clinical Institute of Pathology, Medical
University of Vienna, Austria
Tumor hypoxia has been shown to be a common feature in tumor growth and
metastasis. It negatively affects the clinical outcome in patients with various malignancies. Although hypoxia is described in many primary tumor types, data on
pulmonary metastases is lacking.
We determined the expression of hypoxia-related proteins in paraffin-embedded
specimens of pulmonary metastases of different types of cancer (breast cancer
n= 6, colo-rectal carcinoma n=29, renal cell carcinoma n=13, sarcoma n=10).
All recruited patients underwent curative metastasectomy at the Department of
Thoracic Surgery, MUV, between April 2009 and December 2011. Expression of
carbonic anhydrase 9 (CA9), heat-shock protein 70 and HIF prolyl hydroxylase 2
was evaluated by immunohistochemistry. Metastasis free survival and estimated
tumor size and overall survival was determined for all sub-groups.
Hypoxia related proteins are expressed in 66.6%, 76.9%, 7.7% and 0.0% of
pulmonary metastases of breast cancer, colo-rectal carcinoma, renal cell carcinoma and sarcoma, respectively. Furthermore, metastases with highly positive
CA9-staining are associated with early tumor spreading to the lung (Disease free
interval: 21.8±7.0 months vs. 46.1±26.6 months; p=0.008)
This study provides first evidence for hypoxia marker expression in pulmonary
metastases and its clinical relevance. These findings may be important for future
therapeutic targets in the therapy of generalized malignant diseases.
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Methods: Expression of CDK4, cyclin D1 and p16 were analysed immunhistochemically in 1082 completely resected NSCLC by means of tissue microarrays.
The data were correlated with clinico-pathologic data including patients’ surival
with respect to adjuvant therapy.
Results: In general, high expression of all cell cycle regulators was associated
with better clinical outcome in a slightly variable way, depending on protein and
prognostic parameters investigated. Interestingly, after stratification for therapy,
the positive association of protein overexpression with survival was only seen
in adenocarcinomas without adjuvant radio- and chemotherapy. In tumors with
adjuvant irradiation and/or chemotherapy, the association was switched in the
opposite direction.
Conclusions: The expression of CDK4, cyclin D1 and p16 in NSCLC has prognostic impact depending on adjuvant therapy. As an overexpression of all three proteins
was associated with improved clinical outcome in completely resected pulmonary
adenocarcinomas without adjuvant therapy, these markers could be used to predict
the clinical outcome of patients without adjuvant radio- and chemotherapy.
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Vitronectin expression in primary lung cancer
Lina M. Salazar-Pelaez, Magda C. Ledesma, Ana M. Herrera. School of
Medicine, Universidad CES, Medellin, Antioquia, Colombia
Rationale: Vitronectin (Vn) plays a role in extracellular matrix (ECM) remodeling
during tumorigenesis. Vn is present in human bronchial submucosal glands and
it is secreted by A549 lung adenocarcinoma cell line. However, whether Vn is
differentially expressed in tissues of primary lung cancer has not been explored.
Methods: Lung tissue from 22 primary lung carcinoma and 36 non-lung cancer
subjects were obtained from fibrobronchoscopy. Sections were analyzed by histoimmunohistochemical methods. The total area occupied by ECM, surface and
glandular epithelium, as well as the percentage area occupied by Vn at each of
these localizations were measured. Chi-square, t-student, U-Mann Whitney and
ANOVA tests were used in group comparisons. Statistical significance was tested
at P<0.05.
Results: Vn expression was observed in bronchial glandular and surface epithelium, as well as in ECM (Figure 1). In total, the average area of ECM, surface or
glandular epithelium was 0.289mm2 (± 0.032), 0.043mm2 (±0.009), 0.084mm2
(±0.031), respectively. The percentage area occupied by Vn in ECM, surface
or glandular epithelium, was 4.899 (±1.186), 7.279 (±1.623), 3.285 (±1.038),
respectively; with not significant statistical differences between lung cancer and
non-cancer subjects or within different types primary lung cancer.

P766
Ki-67 in non-small cell lung cancer
Arne Warth 1 , Judith Cortis 1 , Thomas Muley 2 , Felix J.F. Herth 3 ,
Hendrik Dienemann 4 , Peter Schirmacher 1 , Philipp A. Schnabel 1 ,
Wilko Weichert 1 . 1 Institute of Pathology, University Hospital, Heidelberg,
Germany; 2 Translational Research Unit, Thoraxklinik Heidelberg at Heidelberg
University, Heidelberg, Germany; 3 Pneumology and Respiratory Critical Care
Medicine, Thoraxklinik Heidelberg at Heidelberg University, Heidelberg,
Germany; 4 Department of Thoracic Surgery, Thoraxklinik Heidelberg at
Heidelberg University, Heidelberg, Germany
Uncontrolled proliferative activity is one of the determinants of malignant growth
and known to be a prognostic factor in a variety of human tumors. Many works
have been published on this topic in pulmonary neoplasms but most studies are
underpowered or have no clinical data available.
To ultimately clarify the role of proliferation in non-small cell lung cancer
(NSCLC) we investigated the proliferative activity of >1000 NSCLC by Ki-67
staining and correlated the data with clinicopathological characteristics including
therapy response and survival.
The mean proliferative fraction in NSCLC was 40.7%. Adenocarcinomas (ADC)
proliferated significantly less than all other types of NSCLC but proliferation was
tightly linked to specific growth patterns. Overall, proliferative activity was not
associated with overall, disease free and disease specific survival. However, when
patients were stratified according to adjuvant therapy, those patients with high
intratumoral proliferative activity and without adjuvant chemotherapy or radiation
had significantly diminished survival times when compared to patients whose
tumors were proliferating slowly. These associations were reverted in the group of
patients who received radio-/chemotherapy.
Our study comprehensively clarifies the impact of proliferative activity on outcome
in NSCLC patients. Our data suggest that Ki-67 stains can be used as an adjunct
in the selection of patients for adjuvant therapy.

P767
Feasibility of EGFR mutation testing on EBUS-TBNA and bronchial biopsy
samples obtained during routine practice
Christophe Dooms 1 , Inge Hantson 1 , Liesbet Vliegen 3 , Eric Verbeken 2 ,
Peter Vandenberghe 3 , Johan Vansteenkiste 1 . 1 Department of Pulmonology,
2
Department of Pathology, 3 Center for Human Genetics, University Hospitals,
Leuven, Belgium

Conclusion: There were no statistically significant differences in Vn expression
between lung cancer and non-cancer subjects, or within primary lung carcinomas.

P765
The expression of central cell cycle regulators in non-small cell lung cancer
has therapy-dependent prognostic impact
Judith Cortis 1 , Arne Warth 1 , Thomas Muley 2 , Felix J.F. Herth 3 ,
Hendrik Dienemann 4 , Peter Schirmacher 1 , Philipp A. Schnabel 1 ,
Wilko Weichert 1 . 1 Institute of Pathology, University Hospital, Heidelberg,
Germany; 2 Translational Research Unit, Thoracic Hospital Heidelberg,
Germany; 3 Pneumology and Respiratory Critical Care Medicine, Thoracic
Hospital Heidelberg, Germany; 4 Department of Thoracic Surgery, Thoracic
Hospital Heidelberg, Germany

Introduction: Approximately 80% of NSCLC present with advanced disease, in
whom the diagnosis is often based on small samples obtained during bronchoscopy.
Aims: We aimed to evaluate the performance of bronchoscopic small tissue samples: (1) the percentage of tumour cells and quantity of DNA extracted; (2) the
performance of EGFR mutation testing; (3) their feasibility compared to surgical
samples.
Methods: Between Sep 2010 and Dec 2012, we screened advanced stage nonsquamous histology for EGFR mutations using Therascreen. All diagnostic
bronchial biopsies (n=130; 4 biopsies per patient) and EBUS-TBNA samples
(n=81; 4 needle aspirations brought in cell block), as well as surgical samples
(n=67) were retrieved.
Table 1. Tissue sample performance characteristics
Surgical biopsy
(n=67)

Aims: Cell cycle regulation in cancer is tightly linked to proliferation, metastasis,
and response to chemotherapy and thus an important factor for patients’ prognosis. The relevance of function and expression of central cell cycle regulators in
NSCLC has been discussed with controversial and non-conclusive results. In order
to shed more light on the prognostic and predictive value of cell cycle regulation
in NSCLC, we evaluated expression of key regulators and correlated the data with
clinico-pathologic characteristics.

Area of Tumour
Mean (SD)
66% (±31%)
Median (range)
80% (5-100)
Total amount of DNA
Median (range)
2330ng (560-6240)
DNA control curve (Cp)
Median Cp
29.4
Cp <32
96%
Cp >35
3%
EGFR mutation rate
12.3%
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Bronchial biopsy
(n=130)

EBUS-TBNA
(n=81)

32% (±22%)
28% (5-90)

36% (±31%)
30% (2-100)

1700ng (250-7880)

1390ng (130-7520)

29.1
96%
1.5%
10.9%

29.0
88%
1%
12.3%
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Results: The median percentage tumour cells and quantity of DNA extracted was
significantly higher in surgical vs bronchoscopic samples (80% vs 30% and 2.3μg
vs 1.6μg, P<0.0001); no statistically significant difference was observed between
EBUS-TBNA and bronchial biopsies.
Although 25% of bronchoscopic samples had <10% tumour cells, an amount of
DNA extracted <200ng and poor DNA quality (Cp>35) were observed in 1%.
Conclusions: Bronchoscopic samples result in accurate EGFR mutation analysis
in routine practice, provided a sufficient samples are taken.

P768
Frequency of T790M substitution in exon 20 of EGFR gene in brain
metastases in chemotherapy-naive non-small cell lung cancer patients
(NSCLC)
Radoslaw Mlak 1 , Pawel Krawczyk 1 , Bozena Jarosz 2 , Michal Skronski 3 ,
Kamila Wojas-Krawczyk 1 , Tomasz Kucharczyk 1,4 , Marek Sawicki 5 ,
Barbara Wilczynska 5 , Tomasz Powrozek 1 , Marcin Nicos 1 ,
Joanna Chorostowska-Wynimko 3 , Tomasz Trojanowski 2 , Janusz Milanowski 1,6 .
1
Department of Pneumonology Oncology and Allergology, Medical University of
Lublin, Poland; 2 Department of Neurosurgery and Pediatric Neurosurgery,
Medical University of Lublin, Poland; 3 Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsaw,
Poland; 4 Postgraduate School of Molecular Medicine, SMM, Warsaw, Poland;
5
Department of Thoracic Surgery, Medical University of Lublin, Poland; 6 Unit of
Fibroproliferative Diseases, Institute of Agricultural Medicine, Lublin, Poland
Reversible tyrosine kinase inhibitors (TKI) of EGFR (erlotinib, gefitinib) have
shown limited efficacy in patients with activating mutations of EGFR gene. The
resistance to reversible TKI and the sensitivity to irreversible pan-HER inhibitors
(afatinib, neratinib) are related to secondary mutations in EGFR gene, especially
T790M mutation (50% of resistance). However, data concerning the frequency of
primary T790M substitution in NSCLC metastases is scarce. Our study was aimed
to develop a new method for T790M EGFR gene mutation analysis and to estimate
the frequency of this mutation in chemotherapy-naïve patients with NSCLC brain
metastases.
DNA was isolated from 150 paraffin-embedded tissue samples using Qiamp DNA
FFPE tissue kit. We used ASP-PCR (allele-specific PCR) technique and fluorescence CY5 labelled primers, which are specific for mutated or wild-type EGFR
gene exon 20. The analysis was performed on ALF Fragment Analyzer.
Method proved sufficient and sensitive enough to estimate the presence of T790M
mutation in all examined samples. 3 patients (2%) with T790M substitution were
detected, one suffering from non-differentiated NSCLC (non-smoker) and two
with squamous cell carcinoma (10- and 20-pack-years smokers). Coexistence of
T790M and activated EGFR gene mutations was not detected.
The primary T790M substitution of EGFR gene is detectable in chemotherapyand TKI EGFR-naïve patients. It is recommended to perform complete EGFR
gene mutation analysis, including exon 20, before treatment.

P769
Diagnostic utility of PNA-LNA PCR clamp method for detection of EGFR
exon 19 deletions and exon 21 codon L858 mutations in NSCLC samples with
low tumor cells content
Michal Skronski 1 , Renata Langfort 2 , Krystyna Maszkowska-Kopij 3 ,
Paulina Jagus 1 , Adam Szpechcinski 1 , Tomoaki Tanaka 4 , Tadeusz Orlowski 5 ,
Koichi Hagiwara 4 , Joanna Chorostowska-Wynimko 1 . 1 Laboratory of Molecular
Diagnostics and Immunology, National Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland; 2 Department of Pathology, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 3 Outpatients Department,
National Institute of Tuberculosis and Lung Diseases, Warsaw, Poland;
4
Department of Respiratory Medicine, Saitama Medical University,
Moroyama-Machi, Saitama, Japan; 5 Department of Thoracic Surgery, National
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland
PNA-LNA PCR clamp method demonstrates potent accuracy and ability to detect
mutant alleles even if present in low fraction of cells, while direct sequencing
has limited sensitivity. Our aim was to compare PNA-LNA PCR clamp diagnostic utility for detection of most common EGFR mutations in clinical specimen
characterized by different tumor cell content.
DNA samples were isolated from fresh frozen NSCLC resected tissues - (n=84),
FFPE samples (n=51) or biopsy - FFPE (n=53) and cytology (n=23) materials.
Samples were analyzed by PNA-LNA PCR clamp method and/or direct sequencing.
In all analyzed samples exon 19 deletions (n=8), exon 21 L858R (n=14), L858P
(n=1) and L858M+L861Q double mutation (n=1) were detected. Distribution of
total n=24 detected mutations among groups characterized by different tumor cells
content was: In samples with >50% tumor cells - 14/24 mutations were detected by
both PNA-LNA PCR clamp and direct sequencing, in samples containing 10-50%
tumor cells - 5/24 mutations by PNA-LNA PCR clamp while only 2/24 by direct
sequencing, in materials with less than 10% - 2/24 mutations were detected by
PNA-LNA PCR clamp only. Further analysis proved that sensitivity of mutation
detection depended only on tumor cells content, regardless sample type or tissue
formalin fixation.
PNA-LNA PCR clamp method as compared to direct sequencing enables considerably more sensitive and reliable detection of EGFR exon 19 and 21 mutant alleles
in resected, FFPE and cytology specimen with low cancer cell content.

P770
Evaluation of PNA-LNA PCR clamp method sensitivity for detection of key
EGFR gene exon 19 and exon 21 mutations
Michal Skronski 1 , Adam Szpechcinski 1 , Paulina Jagus 1 , Tomoaki Tanaka 2 ,
Radoslaw Struniawski 1 , Koichi Hagiwara 2 , Joanna Chorostowska-Wynimko 1 .
1
Laboratory of Molecular Diagnostics and Immunology, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 2 Department of Respiratory
Medicine, Saitama Medical University, Moroyama-machi, Saitama, Japan
Highly-sensitive, robust and reliable diagnostic method is crucial for clinically
useful detection of EGFR mutations in NSCLC. Due to low sensitivity, direct sequencing is restricted for samples containing at least 50% of tumor cells. PNA-LNA
PCR clamp represents allele-specific approach to gene analysis and demonstrates
high accuracy and ability to detect mutant alleles present in low fraction of tumor
cells.
Aim: To compare the in vitro sensitivity of PNA-LNA PCR clamp method versus
direct Sanger sequencing in detecting EGFR exon 19 deletions and exon 21 L858R
mutation.
Methods: Mutated DNA was isolated from cell lines harboring endogenous exon
19 deletion or L858R mutation. Sensitivity of direct Sanger sequencing and
PNA-LNA PCR clamp method was analyzed in serial dilutions of mutant allele
intermixed with wild-type DNA.
Results: PNA-LNA PCR clamp method reliably detected both exon 19 deletion
and L858R down to 1% DNA admixture level. Direct sequencing presented considerably lower sensitivity detecting only down to 50% of mutated exon 19 allele
in DNA mixture and down to 5% in samples with L858R mutant allele.
Conclusions: PNA-LNA PCR clamp method is the highly sensitive tool for detection of EGFR activating mutations. It might be particularly useful in heterogenous
samples with low content of mutant allelle, like biopsy material. Direct sequencing
presents lower sensitivity, limited by type of mutation.

P771
HOPE-BAL: A novel tool to expand the methodological capabilities in
pulmonary research
Sebastian Marwitz 1 , Mahdi Abdullah 1 , Christina Vock 2 , Jay S. Fine 3 ,
Sudha Visvanathan 3 , Karoline I. Gaede 1 , Peter Zabel 4 , Torsten Goldmann 1 .
1
Clin.&Exp. Pathology, Research Center, Borstel, Germany; 2 Experimental
Pneumology, Research Center, Borstel, Germany; 3 Inflammation Discovery,
Roche, Nutley, NJ, United States; 4 Medical Clinic, Research Center, Borstel,
Germany
Bronchoalveolar lavage cells are essential biomaterials for both, basic research and
clinical applications. Easy to acquire with comparably little risks for the patients,
biomaterials even from non-malignant diseases like COPD or Asthma can be used
to aid diagnostics or deliver samples from the alveolar space for basic research.
However, these samples are transient materials which require timely read-out if
used freshly. In case of formalin-fixed, paraffin-embedded cell blocks they are
built to last but with the drawback of protein cross-linking and the severe side
effects like degradation of nucleic acids. Since the rapid developments in molecular based techniques, archived samples increasingly need to meet more and more
requirements for modern read-outs. Here we present a novel approach to BAL
cells with all the possibilities of the omics-techniques.Human BAL cells were
HOPE-fixed and paraffin-embedded to create cell blocks that are easy to store
and convenient to handle. For routine diagnostic applications, standard marker
molecules were targeted by means of immuno cytochemistry without antigenretrieval. Furthermore we show that HOPE-fixed, paraffin-embedded BAL cells
can be used for proteome analysis by application of 2D gel electrophoresis. In
addition these BAL blocks contain enough RNA of sufficient quality for transcriptome analysis on Agilent Whole Genome arrays. Differential regulated genes show
distinct expression patterns between healthy donors and patients with Asthma or
COPD. In summary, HOPE-BAL is a novel powerful tool for both diagnostics and
translational research. Additionally biobanks of HOPE-BAL will ensure proper
accessibility for unrestrained investigations.

P772
The predictive model for perinatal asphyxia risk evaluation in the neonates
Natalia Gorovenko 1 , Svetlana Kyryachenko 1,2 , Zoya Rossokha 2 . 1 Medical and
Laboratorial Genetics, National Medical for Postgraduate Education named after
P.L. Shupyk, Kiev, Ukraine; 2 Laboratory of Molecular Genetics, Reference Centre
for Molecular Diagnostics of Ministry of Public Health, Kiev, Ukraine
Background: Perinatal asphyxia (PA) is often associated with nonreversible adverse neurological outcome. Modern tests for PA diagnostic have low predictive
values.
The aim of this study was to define the genetical based predictive model for early
preventive diagnostic of PA.
Methods: We performed a case-control study of 201 neonates PA cases and 110
from control group. The I/D, A1166C, G308A, C677T polymorphism of ACE,
AT2R1, TNF-a, MTHFR genes were detected using PCR and RFLP analysis.
Statistical analysis was performed to assess the effects of all analyzed genes and
their combinations (logistic regression (SPSS_17.0) and MDR model (MDR_2.0)).
Results: The frequency of all investigated genotypes with mutant alelle was
significantly higher among PA cases.
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Aim: Aim of this study was to investigate qualitative and quantitative differences
in BAL protein profiles from cigarette smoker and no-smoker healthy subjects.
Methods: BAL samples were obtained by 10 healthy never-smoker and 8 asymptomatic smoker subjects. After centrifugation, dialysis and denaturation of samples,
BAL samples were analyzed by two-dimensional electrophoresis and proteins differentially expressed were identified by mass spectrometry.
Results: 20 BAL proteins were differently expressed: 15 were up-regulated in
smokers and 5 proteins were up-regulated in never-smokers. Among these proteins some were involved in immune-regulation, host defense (i.e.Pulmonary
Surfactant-associated protein A2), apoptosis, inflammatory responses (i.e. α-1antichymotrypsin) and oxidant/antioxidant balance (i.e. Glutathione S transferase
P and Annexin A5).
Conclusion: In healthy subjects smoking exposure modifies the expression of
several BAL proteins implicated in the regulation of crucial biological activities
(such as oxidant/antioxidant balance, inflammation and tissue matrix turnover)
potentially involved in the pathogenesis of several smoke-induced lung diseases.

Figure 1. Distribution of investigated gene polymorphic variants.

P775
The localization and activity of the leptins and adiponectins receptors in the
thigh tissue in COPD-patients
Ekaterina Burtseva, Vera Nevzorova. Chair of Therapy, Vladivostok State
Medical University, Vladivostok, Primorsky region, Russian Federation
Figure 2. Interaction dendrogram for the PA dataset.

The statistical model including all investigated genes had the higher predictive
value (Percentage Correct=76,5). We have found positive entropy which determined
synergy interaction between ACE and AT2R1 genes.
Conclusion: We suggest that using predictive model baised on I/D, A1166C,
G308A, C677T polymorphism of ACE, AT2R1, TNF-a, MTHFR genes and their
combination may increase early diagnostic of PA.
P773
Asbestos and silica exposures reveal similar and divergent gene expression
patterns and pathways related to fibrosis in human bronchial epithelial cells
Timothy Perkins 1,2 , Paul Peeters 1,2 , Arti Shukla 2 , Ingrid Arijs 3 , Niki Reynaert 1 ,
Emiel Wouters 1 , Brooke Mossman 2 . 1 Respiratory Medicine, Maastricht
University Medica Centre, Maastricht, Netherlands; 2 Pathology, University of
Vermont College of Medicine, Burlington, VT, United States; 3 Gastroenterology,
Translational Research Center for Gastrointestinal Disorders (TARGID),
University of Gasthuisberg, Catholic University Leuven, Belgium; 4 Gene
Expression Unit, Department of Molecular Cell Biology, Catholic University
Leuven, Belgium
Background: Asbestosis and silicosis, two common forms of pneumoconioses are
caused by excessive exposure to airborne minerals, leading to pulmonary fibrosis.
However, both diseases have distinct pathological presentations, which are likely
due to the physicochemical characteristics of the two minerals. The epithelium is
an initial target cell to come in contact with inhaled materials. The early molecular
events that therefore take place in epithelial cells have a strong influence on the
molecular and cellular responses that promote inflammation, lesion formation, and
fibrosis.
Methods: Primary human bronchial epithelial cells were exposed to nonlethal doses of crocidolite asbestos and cristobalite silica for 24 hours.
Affymetrix/GeneSifter® analysis utilizing pairwise-comparison, hierarchical cluster analysis, and Ingenuity pathway analysis® was used to reveal similar and
unique gene expression patterns.
Results: Both minerals altered a number of genes related to inflammation, cell
proliferation, apoptosis, cell-surface receptors, and transcription factors. Genes
selectively altered by asbestos were related to evasion of apoptosis, MAPK signaling, and iron metabolism. Conversely, genes altered by silica were involved in
TNF-signaling, TLR-signaling, and mitochondrial biogenesis. Similar and distinct
pathways associated with inflammation and fibrosis were affected by both mineral
exposures.
Conclusions: These studies exhibit initial changes in gene expression by asbestos
and silica in target bronchial epithelial cells as early molecular events that may
initiate the inflammatory and fibrotic responses leading to asbestosis and silicosis.

P774
The effect of cigarette smoking on BAL protein profile
Paola Rottoli 1 , Claudia Landi 2 , Elena Bargagli 1 , Alfonso Carleo 2 ,
Carmela Olivieri 1 , Pasquale Di Sipio 1 , Rosa Metella Refini 1 , Luca Bini 2 .
1
Medicina Clinica e Scienze Immunologiche, Malattie Respiratorie e Trapianto
Polmonare, Siena, Italy; 2 molecular Biology, Siena University, Siena, Italy

Objective: To determine the localization and activity of receptors for leptin and
adiponectin in the tissues of the thigh in patients with COPD.
The study included 90 patients with COPD (I stage, n = 30; II stage, n = 30, III
stage, n = 30, control group n = 10). The samples of thigh tissue are obtained with
fine-needle biopsy of the automatic MAGNUM system.The localization and activity of leptins and adiponectins receptors are studied using the immunofluorescence
method and the quantification of the signals in the three fields of view, according
to the protocol DakoCytomation. Positive expression of tags is observed in the
cytoplasm and cell membrane.
The positive expression of the signals is obtained in the control group in the skin,
connective tissue and muscle. The disappearance of signals to the adipokins in
muscle tissue is observed with increasing of the stage of COPD. Receptor cell
activity in leptin and adiponectin in COPD-patients varies and depends on the
stage of the disease. The most significant decrease in the number of signals to
leptin occurs in stage III disease as compared with the control group. In contrast,
in the same group the quantity of signals for adiponectin increases and reaches a
maximum level as compared with the control group.
The activity of the leptins and adiponectins receptors in muscle tissue disappears
with the increasing of the COPD stage. Quantification of activity depends on the
severity of the disease, the number of receptors to leptin decreases and the number
of receptors to adiponectin increases.

P776
Polymorphism of GSTP1 and EPHX1 genes in smokers and patients with I
and II stages of chronic obstructive pulmonary disease
Vera Nevzorova 1 , Svetlana Vakhrusheva 1 , Tatyana Tilik 1 , Tatyana Surovenko 1 ,
Tatyana Brodskaya 1 , Marina Isaeva 2 . 1 Chair of therapy, Vladivostok State
Medical University, Vladivostok, Primorsky region, Russian Federation;
2
Laboratory of Sea Bioorganic Chemistry, Pacific Institute of Bioorganic
Chemistry FEB RAS, Vladivostok, Primorsky region, Russian Federation
Chronic obstructive pulmonary disease (COPD) is known as disease associated with
smoking. Studying the processes of genetic control of detoxication in connective
tissue seems to be important.
Polymorphic variants of genes encoding glutathiontransferase GSTP1 and microsomal epoxidhydrolase EPHX1 have been studied. 80 patients have been examined.
They were divided into two groups: 1 group - smoking persons without COPD; 2
group – smoking patients with I or II stages of COPD (2 subgroups). The control
group consisted of healthy non-smoking persons. Analysis of polymorphic loci of
genes GSTP1, EPHX1 was performed by polymerase chain reaction.
The high frequency of heterozygous polymorphisms of GSTP1 and EPHX1 was
established in patients with COPD. It was estimated that relative risk of COPD
increased in the presence of heterozygous variant 105I/V of GSTP1 (OR=2.4, 95%
CI: 0.93-6.19, P<0.05).
Relative risk of COPD also increased in the presence of heterozygous variant
114A/V of GSTP1 in smokers (OR=1.91, 95% CI: 0.83-4.4, P<0.05).
It was revealed that relative risk of COPD increased in the presence of heterozygous
variant 113T/H of EPHX1 (OR 1.6, 95% CI: 0.63-4.4, P<0.05).
Molecular genetic markers, such as GSTP1 and EPHX1 can be used in predictive measures and diagnosis of increased risk of developing chronic obstructive
pulmonary disease.

Background: BAL proteomic analysis gives a panorama of the complex network
of proteins of different origin and function and their modifications at alveolar
level, simultaneously providing new information about events in the alveolar microenvironment and insights into lung physiology and pathology. In this study we
applied the proteomic approach to the study of BAL in order to evaluate the effect
of smoking exposure to BAL protein composition.
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Is a functional variant of ANXA11 R230C associated with impaired
apoptosis? Pilot data
Regina Fillerova 1 , Frantisek Mrazek 1 , Monika Zurkova 2 , Vitezslav Kolek 2 ,
Martin Petrek 1 , Eva Kriegova 1 . 1 Laboratory of Immunogenomics and
Immunoproteomics, Palacky University, Olomouc, Czech Republic; 2 Department
of Respiratory Medicine, Palacky University, Olomouc, Czech Republic
Sarcoidosis is a granulomatous disorder of an unknown etiology, where the
granuloma formation has been associated with impaired apoptosis of activated
inflammatory cells. There is no information concerning the influence of ANXA11
R230C, a functional annexin A11 variant associated with protection/disease modification of sarcoidosis, on the sensitivity of peripheral blood mononuclear cells
(PBMC) to apoptosis yet.
We therefore compared the sensitivity to apoptosis of PBMC obtained from 30
sarcoid patients and 9 healthy controls. Tributyltin was used as apoptosis stimulus;
annexin V positive cells were detected by flow cytometry. Pilot analysis was
performed in subgroups according to ANXA11 R230C (rs1049550) genotype (TT,
n=7; CC, n=7).
When compared to healthy controls, lower number of annexin V positive cells
was detected in tributyltin-stimulated PBMC from sarcoid patients (mean 55.9%;
range 23.3–77.2%) than in cells from controls (64.8%; 54.7–74.1%; p=0.01). After
subdivision according to genotypes, the number of annexin V positive cells did
not differ between patients carrying TT genotype (50.8%; 23.3–58.8%) and those
with CC genotype (54.5%; 41.7–71.7%; p>0.05). Genotyping and investigations
on association between apoptosis and genotypes in larger patient/control groups
are under progress.
In conclusion, PBMC obtained from sarcoidosis patients showed more apoptosis
resistant phenotype than cells from control subjects. In our pilot cohort, wild type
ANXA11 genotype and its R230C variant did not differ in terms of sensitivity to
apoptosis. Further studies in a larger patient cohort are ongoing.Grant support:
IGA MZ CR NS/11117, IGA_PU_LF_2012_07, CZ.1.05/2.1.00/01.0030.

P778
Proinflamatory gene polymorphism and fatigue in sarcoidosis
Tatjana Radjenovic Petkovic, Tatjana Pejcic, Desa Nastasijevic Borovac,
Milan Rancic, Ivana Stankovic, Lidija Ristic. Clinic for Lung Disease, Clinical
Center, Nis, Serbia
Introduction: Fatigue is one of the most prominent symptoms in sarcoidosis patients. Cause of fatigue in sarcoidosis is still unknown. No relationship was found
between fatigue and disease activity marker in sarcoidosis. Fatigue can persist
many years after disease remission. Proinflammatory cytokines, TNF-α and LT-α,
play important role in sarcoidosis pathogenesis. Elevated values of TNF-α and
LT-α, are detected in patients with chronic fatigue syndrome of unknown etiology.
Aim of our study was to investigate possible association between TNF-α and LT-α
gene polymorphism and fatigue in sarcoidosis patients.
Methods: One hundred and twenty eight patients with sarcoidosis were included in
study. Fatigue was measured on the Fatigue Assessment Scale (FAS). Genetic tests
were performed using the patients’ peripheral blood. Instances of polymorphism
were examined by PCR-RFLP (polymorphism detection based on the restriction
fragment length) on the DNA isolated from the blood by the commercial kit
(Fermentas, Lithuania). Fatigue was present in 71 patients.
Results: Our results showed significantly higher frequency of rare LTα+252 G allele (29,58% vs. 19,30%, p<0,05), as well as homozygous GG (9,85% vs. 8,77%)
and heterozygous GA genotype (39,44% vs. 21,05%) in fatigue group (p<0,05).
Rare, mutated AA genotype of TNFα-308 gene was present only in fatigue group,
and was absent in non fatigue group,and we found week significant difference
(p=0,05) in allele frequency between these two group of patients.
Conclusion: Based on these results, we concluded that proinflammatory gene
polymorphism can predict the occurrence of fatigue in sarcoidosis patients.

P779
The role of transcription factor PAX-5 (BSAP) in asthma severity and in the
activity of allergic inflammation
Valeriy Mineev, Lada Sorokina, Michael Nyoma, Georgiy Lipkin, Valeria Lim,
Anna Eremeeva, Yulia Malfygina, Vasiliy Ivanov, Vasiliy Trofimov. Department
of Hospital Therapy, Saint-Petersburg State Pavlov’s Medical University,
Saint-Petersburg, Russian Federation
PAX-5 is transcription factor of B-cell, which is crucial in asthma pathogenesis.
The aim is to evaluate PAX-5 role in allergic (AA) and non-allergic asthma (NAA).
Materials and methods: Peripheral blood lymphocytes from 107 asthma patients
and 22 healthy were examined. Part of lymphocytes was analyzed after 24h incubation with and without IL-4 10 ng/ml. To estimate PAX-5 and CHε (constant
parts of IgE heavy chains) mRNA semi-quantitive RT-PCR was performed.
Results: PAX-5 mRNA levels were significantly increased in patients with NAA
in comparison with healthy (p=0,018) and AA patients (p=0,03) (U-crit.). We revealed important positive correlations of PAX-5 with CHε which were stronger in
patients with normal and low serum IgE (≤150 MU/ml) than in patients with high
serum IgE levels (>150 MU/ml) (r=0,543; p<0,001; n=53 and r=0,474; p=0,017;
n=25 resp.). We revealed significant negative correlations of PAX-5 with sputum

leucocytes and eosinophiles amount in patients with AA (ρ=-0,390; p=0,040; n=28
and ρ=-0,385; p=0,043; n=28 resp.).
Significant decrease of mRNA PAX-5 was registered in lymphocytes from AA
patients after 24h IL-4 action (p=0,046; n=13, W-crit.). This decrease was not
significant in healthy (p=0,345; n=5, W-crit.).
Conclusion: We revealed the association of PAX-5 and NAA development. It
may be explained by fact of PAX-5 prolonging B-cell life and its functioning as
antigen-presenting cell. In patients with AA PAX-5 may be considered as protective factor. IL-4 may influence PAX-5 expression through the pathways which are
involved in asthma pathogenesis (e.g. STAT6 signaling).
The work was supported by Saint-Petersburg government grant (No. 4/04-05/1-A).
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P780
Procalcitonin as a diagnostic marker in acute exacerbation of COPD
Khaled Hassaan, Maged Mohamed, Eman Ramadan, Manal Hashim,
Samar Sharaf. Chest, Dallah Hospital, Riyadh, Saudi Arabia
Background: Rational prescription of antibiotics in acute exacerbations of COPD
(AECOPD) requires predictive markers. Recently, measurement of procalcitonin
(PCT) levels appears to be useful in order to minimize this problem. We aimed to
evaluate the diagnostic and prognostic role of procalcitonin in (AECOPD).
Patients and methods: A total of 50 patients with AECOPD and 10 of apparently
healthy individuals (control group) were studied. On presentation, serum PCT
concentrations were measured, and quantitative sputum culture was performed
for AECOPD. The patients were reevaluated when they had returned to their
stable clinical state. The patients were classified into two subgroups: group A
included patients with bacterial AECOPD (n = 20), group B included patients with
nonbacterial AECOPD (n = 30).
Results: On presentation, the levels of PCT for patients of group A (2.69±0.62
ng/mL) were significantly higher than group B (0.07±0.02 ng/mL) and control
group (0.05±0.02 ng/mL) (P < 0.001). When they had returned to their stable
state, the levels of PCT for patients of group A decreased to (0.06±0.03 ng/mL),
which was significantly lower than that in exacerbation (2.69±0.62 ng/mL) (P
< 0.001); But in patients of group B compared with exacerbation the levels of
PCT did not changed (0.068±0.02 ng/mL) (P>0.05). Asignificant correlation was
recorded between PCT levels in group A and temperature (r=0.898, p<0.05),
leucocytic count (r=0.889, p<0.05), FEV1% of predicted (r=0.898, p<0.05),
Conclusions: Procalcitonin is a good marker for differentiation between bacterial
and nonbacterial AECOPD and could be used to guide antibiotic therapy and
reduce antibiotic overuse in hospitalized patients with AECOPD.

P782
Transforming growth factor-beta1 (TGF-β1) expression is related to reticular
basement membrane (Rbm) hypervascularity in smokers and COPD
Sukhwinder Singh Sohal 1 , Amir Soltani 1 , David Reid 1,2 , Steven Weston 1 , Hans
Konrad Muller 1 , Richard Wood-Baker 1 , Eugene Haydn Walters 1 . 1 NHMRC
Centre for Research Excellence in Chronic Respiratory Disease, University of
Tasmania, Hobart, TAS, Australia; 2 Iron Metabolism Laboratory, Queensland
Institute of Medical Research, Brisbane, QLD, Australia
Introduction: TGF-β1 is likely to play an important role in COPD airway pathology, including angiogenesis and epithelial mesenchymal transition (EMT), but it is
relatively under-investigated in this condition. We have previously published that
the Rbm is fragmented as a likely marker of active EMT and hyper-vascular in the
airways of current smokers either with or without COPD.
Objective: This study evaluated the status of TGF-β1 in endobronchial biopsies
(ebb) from smokers with or without COPD.
Methods: Ebb sections from 15 smokers with normal lung function (S-NLF), 19
current (CS) and 14 ex-smokers (ES) with COPD were immunostained for TGF-β1
and compared to 17 normal controls (NC). The percentage area of tissue and the
number and area of vessels and also the percentage of vessels staining positively
for TGF-β1 were compared between groups.
Results: There were no differences between groups in epithelial TGF-β1 staining.
TGF-β1 stained vessels in the Rbm were increased in S-NLF, CS-COPD and
ES-COPD compared to NC, but especially so in CS-COPD [median (range) for
number of vessels/mm Rbm 2.5 (0.0-12.7), 3.4 (0.0-8.1) and 1.0 (0.0-6.3) vs.
0.0 (0.0-7.0), p<0.05]. Percentage of vessels stained was also increased in these
clinical groups compared to NC [median (range) for S-NLF 31% (0-121), for
CS-COPD 40% (0-123) and for ES-COPD 22% (0-114) vs. H-N 0% (0-26),
p<0.05].
Conclusions: Vessel-associated TGF-β1 was increased in smokers and COPD, but
especially in CS-COPD. This is likely to be relative to the pathogenesis of COPD;
EMT, structural remodelling, angiogenesis and tumorigenesis.
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Blood outgrowth endothelial cells are senescent and dysfunctional in COPD
due to increased DNA damage; implications for endothelial dysfunction
Koralia Paschalaki 1,3 , Richard Starke 2 , Nicolas Mercado 1 , Vassilis Gorgoulis 3 ,
Anna M. Randi 2 , Peter J. Barnes 1 . 1 Airway Disease Section, National Heart &
Lung Institute, Imperial College London, United Kingdom; 2 Cardiovascular
Sciences, National Heart & Lung Institute, Imperial College London, United
Kingdom; 3 Department of Histology and Embryology, Faculty of Medicine,
University of Athens, Greece
Introduction: Cardiovascular disease (CVD) is a major cause of death in COPD.
The molecular pathways that lead to endothelial dysfunction and CVD in COPD
remain unclear. DNA damage has been recognized as an important contributor in
aging disorders. Blood outgrowth endothelial cells (BOEC) -alternatively named
Late endothelial progenitor cells- could serve as a research tool to investigate
endothelial defects in COPD patients.
Aim and objectives: To examine whether BOEC exhibit increased DNA damage linked to dysfunctional characteristics, illustrating the underlying molecular
process of endothelial dysfunction in COPD.
Methods: BOEC were isolated from peripheral blood samples received from
16 healthy non-smokers (age ± SEM, 57±2.7yr; 5 males), 10 healthy smokers
(57±2.6yr; 5 males) and 16 COPD patients (67±1.6yr; 11 males). DNA damage was assessed by measuring two markers of double-strand break formation,
53BP1 and γ-H2AX, by immunostaining. Endothelial senescence was measured
by senescence-associated β-galactosidase (SA-β-Gal) activity, and sirtuin (SIRT)1
protein levels by Western blotting.
Results: BOEC from smokers and COPD patients showed markers of increased
DNA damage and displayed significantly reduced SIRT1 protein levels and increased senescence compared to healthy non-smokers.
Conclusions: The results from our study demonstrate that BOEC from smokers
and COPD patients display increased DNA damage linked to epigenetic molecular
dysfunction and increased senescence. These defects may contribute to endothelial
dysfunction and cardiovascular events in smokers and patients with COPD.

P784
Increased levels of soluble intercellular adhesion molecule 1 in active smokers
Elena Arellano-Orden 1 , Ana Montes-Worboys 12 , Carmen Calero-Acuña 12 ,
Eduardo Marquez-Martin 1 , Pilar Cejudo-Ramos 1 , Francisco Ortega-Ruiz 12 , Jose
Luis Lopez-Campos 12 . 1 Unidad Medico Quirurgica de Enfermedades
Respiratorias, Hospital Virgen del Rocio, Instituto Biomedicina de Sevilla (IBIS),
Sevilla, Spain; 2 CIBER de Enfermedades Respiratorias, CIBERES, Madrid, Spain
Objectives: Serum intercellular adhesion molecule-1 (sICAM-1) is known to be a
smoking-associated inflammatory marker but data on the relationship between active smoking and sICAM-1 are lacking for COPD. In the present study we collected
a group of COPD patients and non-COPD smokers and measured the sICAM-1 in
order to provide information on its expression related to active smoking.
Methods: This report is based on a cross sectional analysis of a case-control
study, in which 141 COPD cases and 56 controls (non-COPD smokers) were
consecutively recruited. Clinical information from all subjects was registered
using a designed questionnaire that included direct questions on co-morbid conditions, respiratory symptoms and tobacco history. Peripheral blood concentration
of sICAM-1, together with interleukin-8 (CXCL8), C-reactive protein (CRP), and
serum amyloid A (SAA) were determined in all cases.
Results: There were 89 ex-smokers and 108 active smokers of them in the sample.
CRP and SAA (log-scale) were elevated in patients with COPD as compared to
control subjects (p = 0.005 for CRP and p = 0.024 for AAS). SAA and sICAM-1
were associated with active smoking in the bivariate analysis. ICAM-1 retained
this association when corrected by age, gender, the presence of COPD, inhaled
corticosteroids use, body mass index, and FEV1 as covariates.
Conclusion: The present study confirms an association between sICAM-1 levels
and active smoking in a group of COPD and non-COPD smokers. This association
is specific of ICAM, not affecting other COPD-related biomarkers.

P785
Correlation between immunohistochemical CuZn-SOD expression and the
histopathological features in small airways of patients with severe COPD
Beata T. Olejnicka 1,2 , Stefan Marklund 3 , Cecilia Andersson 2 , Michiko Mori 2 ,
Andrzej Rubaj 4 , Claes-Göran Löfdahl 2,5 , Jonas Erjefält 2 . 1 Dept of Medicine,
Trelleborg Hospital, Trelleborg, Sweden; 2 Dept of Experimental Medical Science,
Medical Science, University, Lund, Sweden; 3 Dept of Medical Biosciences,
Clinical Chemistry, Umeå, Sweden; 4 Dept of Cardiology, Medical University of
Lublin, Poland; 5 Dept of Respiratory Medicine and Allergology, Lund University
Hospital, Lund, Sweden

embedded sections from 15 controls (nonsmokers+smokers), and 25 subjects with
mild-to-very severe COPD. Histological/immunohistochemical analyses were performed using the same Region-of-Interest within each small airway.
Significant (p<0.05) up-reglation of CuZn-SOD was observed in bronchiolar
epithelium, pulmonary vessels, and alveolar parenchyma in very severe COPD,
whereas epithelial Mn-SOD and EC-SOD expressions were less affected. The
percentage of CuZn-SOD was higher in alveolar parenchyma in moderate/severe
COPD but this did not reach statistical significance. Higher MQ and neutrophils
densities were found in the interstitium in very severe COPD. Statistically significant correlation was found between MQ/Mn-SOD and EC-SOD within the small
airways and MQ/Mn-SOD in the alveolar parenchyma.
In the small airways of patients with very severe COPD there is up-regulation of
CuZn-SOD and correlates with the lower DI. The SODs had a patchy distribution
in all compartments, where the intensity varied between micro-localization within
small airways and alveolar parenchyma.

P786
The impact of long-term tobacco smoking on circulating IL-16+ NK cells
Anders Andersson 1 , Apostolos Bossios 2 , Carina Malmhäll 2 ,
Margareta Sjöstrand 2 , Birgitta Houltz 1 , Ingemar Qvarfordt 1 , Anders Lindén 1 .
1
Internal Medicine/Respiratory Medicine and Allergology, Medicine,
Gothenburg, Sweden; 2 Internal Medicine/Krefting Research Centre, Medicine,
Gothenburg, Sweden
Natural killer (NK) cells constitute a first line of anti-viral host defence and tobacco
smoke may cause reduced cytotoxicity. Among the cytokines expressed in NK
cells, interleukin-16 (IL-16) is of interest since it is known that the extracellular
concentrations of this CD4 cell chemoattractant are increased in the airways of
long-term smokers. Here, we investigated whether long-term smoking alters the
number and IL-16 content of circulating NK cells.
Never-smokers (NS) and asymptomatic smokers (AS) with a normal ventilatory
capacity plus a normal diffusion capacity for carbon monoxide (DLCO) were included. We also examined smokers with COPD (GOLD stages 2 & 3) with reduced
DLCO (>2SD from the predicted mean). In each subject, a peripheral, venous blood
sample was taken during clinically stable conditions for flow cytometry analysis of
intracellular IL-16 in NK cells (IL-16+ NK cells; IL-16+ CD3- CD16+ CD56+ ). The
relative and absolute number of NK cells (CD3- CD16+ CD56+ ) was determined.
Smokers (AS and COPD) exhibited a lower relative number of IL-16+ NK cells
compared to NS (Mann-Whitney U test, p<0.05). In line with this, the absolute
number of IL-16+ NK cells tended to be lower in smokers as well, although this
trend was not statistically significant. Among smokers, there was a negative and
statistically significant correlation for both the absolute and relative numbers of
NK cells, on the one hand, and tobacco load (ie. pack-years; Spearmen Rank Corr.
test; p<0.05; rho=-0.056 for both correlations) on the other.
Our study indicates that long-term smoking exerts a negative impact on circulating
NK cells, in terms of number and IL-16 content. Hypothetically, this impact may
impair anti-viral host-defence.

P787
The dynamics of IV-type collagen contents in BALF of patients with COPD
Mykola Ostrovskyy, Iryna Savelikhina, Oleksandr Varunkiv,
Mariana Kulynych-Miskiv. internal Medicine #3, Ivano-Frankivsk National
Medical University, Ivano-Frankivsk, Ukraine
Background: Chronic obstructive pulmonary diseases are diagnosed in 4-6% of
men and 1-3% of women above 40 years old. The persistent inflammatory process
in bronchi, the development of microcirculation disorders, the increasing of hypoxia processes result in the activation of fibroblasts and their production of IV-type
collagen, which is manifested by the formation of peribronchial pneumosclerosis.
Purpose of the study: The evaluation of the IV-type collagen level dynamics in
BALF of patients with COPD.
Materials and methods: The contents of IV-type collagen in BALF has been
evaluated by the Enzyme-linked immunosorbent assay method in 28 patients with
2nd stage of COPD in a relapse phase, and then in the same patients again in
6,4±1,2 years during the transformation of the diagnosis into 3rd stage of COPD.
Results of the study: The contents of IV-type collagen in BALF with II stage COPD
in the relapse phase was (38,61±2,12) ng/ml, which is 3,99 times higher than in
almost healthy people whose level was (9,68±0,54) ng/ml. The average FEV1
magnitude was 57,4±4,2%. During the progressing of COPD and its transformation into 3rd stage, the average magnitude of the FEV1 indicator was 43,4±3,6%;
the IV-type collagen level in BALF rose up to 35% in comparison with previous
data and was equal (52.13±3.12) ng/ml.
Conclusions: The progressing of COPD is accompanied by the increase of the
remodulation of bronchial tree due to peribronchial pneumosclerosis, which is
manifested by the IV-type collagen levels rise.

The central causative factor of COPD is cumulative oxidative stress as result of
long-term tobacco smoking and an extensive inflammatory response. Superoxide
dismutases (SODs) are the primary superoxide-scavenging enzymes in mammalian
tissues. This study investigate the relationship between inflammatory and SODs
profiles in different small airways compartments according to the severity of COPD
and local destructive index (DI).
The localizations of macrophages (MQ), mast cells, neutrophils, CuZn-SOD,
Mn-SOD, and EC-SOD were investigated by immunochemistry using paraffin-
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Senescence marker protein-30 decreases oxidative stress in human lungs of
smokers with chronic obstructive pulmonary disease
Tao Fan, Bing Mao, Gang Wang. Department of Integrated Traditional Chinese
and Western Medicine, West China Hospital, Chengdu, Sichuan, China
Department of Integrated Traditional Chinese and Western Medicine, West China
Hospital, Chengdu, Sichuan, China Department of Integrated Traditional Chinese
and Western Medicine, West China Hospital, Chengdu, Sichuan, China
Introduction: Senescence marker protein-30 (SMP30) reportedly protects mice
lung from oxidative stress associated with smoking. Little is known about the
presence of SMP-30 in lungs of chronic obstructive pulmonary disease (COPD).
Methods: Lung tissue was examined from 47 subjects undergoing resection for
peripheral lung tumors as follows: current smokers with (n= 9) and without COPD
(n= 7), ex-smokers with (n= 8) and without COPD (n= 8), nonsmokers with
(n= 7) and without COPD (n= 6). SMP-30 was investigated by immunohistochemistry in lung tissue specimens and Western analysis, qRT-PCR in total lung
homogenates. Morphologic evaluations of the lungs, glutathione, malonaldehyde
(MDA), interleukin-8 (IL-8) and tumor necrosis factor-α in the lung tissues were
determined.
Results: Weak SMP-30 protein was localized predominantly in the cytoplasm of
bronchial epithelial cells. A notable decline of SMP-30 mRNA and protein was
found in lung tissue of patients with COPD compared to healthy subjects (P<
0.05), also in smokers and ex-smokers with or without COPD when compared
with spirometry matched nonsmokers. Inverse correlation was observed between
SMP-30, MDA, IL-8 and alveolar destructive index (P< 0.05).
Conclusions: SMP-30 decreases oxidative stress from smoking and pulmonary
inflammation, which may contribute to protecting smokers from susceptibility to
the development of COPD.

P789
Relation of inflammatory process with COPD phenotype
Sibel Atis Nayci, Eylem Sercan Özgür, Cengiz Özge, Ahmet Ilvan. Chest
Diseases, Mersin University School of Medicine, Mersin, Turkey
Aim: Chronic obstructive lung disease (COPD) does not have a uniform clinical and
morphological nature. The aim of the study was to characterize the inflammatory
process in two distinct forms of COPD (chronic bronchitis or emphysema).
Methods: 33 COPD patients were investigated. They were divided into two groups:
emphysema (n=15) and chronic bronchitis patients (n=18). The distinguishing criteria were the presence of emphysema in HRCT and hyperinflation in pulmonary
function test.
The concentration of inflammatory mediators in BAL (IL-8, TNFα, myeloperoxidase (MPO), and neutrophil elastase (NE)) and blood (IL-8, TNFα, CRP and
fibrinogen) were measured.
Results: The severity of obstruction (FEV1%) was similar in the two groups
(p=0.57). The median BAL concentration of inflammatory mediators (IL-8, TNFα,
MPO, NE) did not differ between two groups (p values were 0.82, 0.10, 0.69, and
0.49, respectively). Also serum concentrations of IL-8, TNFα, CRP and fibrinogen
were similar between chronic bronchitis and emphysema patients (p values were
0.92, 0.50, 0.32, and 0.53, respectively).
Conclusions: We have shown no differences between the two COPD phenothypes
in respect of systemic and bronchial inflammatory profile. This result may indicate
a possible similar character of inflammation in chronic bronchitis and emphysema
phenotypes.

P790
MMP-9 expression and activity is incresed in the BAL of patients with acute
exacerbation of COPD
Eleni Papakonstantinou 1 , Michael Tamm 2 , Michael Roth 2 , Daiana Stolz 2 .
1
Pharmacology, School of Medicine, Aristotle University, Thessaloniki, Greece;
2
Clinic of Pulmonary Medicine and Respiratory Cell Research, University
Hospital, Basel, Switzerland
Background: Exacerbations of COPD are associated with accelerated deterioration of respiratory symptoms and pulmonary function. Matrix metalloproteinases
(MMP) are a family of endopeptidases involved in extracellular matrix cleavage.
We hypothesize that there is a difference in the expression and the enzymatic
activity of MMP in bronchoalveolar lavage fluid (BALF) of COPD patients with
and without exacerbation.
Methods: Seventy patients with COPD diagnosed according to the GOLD guidelines with either stable disease or exacerbation and undergoing diagnostic bronchoscopy were included in this prospective cohort study. BAL was performed by
installation of 3 x 50 ml of pyrogen-free sterile NaCL 0.9% solution over the
working channel of the bronchoscope according to standard guidelines. Enzymatic
activity of MMP was assessed by gelatin zymography and protein levels of MMP-2,
MMP-9 and of tissue inhibitors of MMP (TIMP) were measured by ELISA.
Results: Data of 40 patients with COPD (stable COPD n=20, exacerbation n=20)
have been analyzed so far. Mean age was 68.9 years (±9.5), mean FEV1%pred
49.9% (±16.9), mean DLCO %pred 43.1% (±18.8). As compared to patients
with COPD at stable state, the MMP-9 enzymatic activity and protein expression
were increased by 73% and 62%, respectively (p<0.001) in the BALF of patients
with COPD at exacerbation. In contrast, there was no significant alteration in

TIMP expression, indicating a net increase of collagenase activity associated with
exacerbation.
Conclusion: Increased activity of MMP-9 during acute exacerbation might contribute to tissue destruction and development of emphysema in patients with
recurrent exacerbations of COPD.

P791
Enhanced IL-6 and CCL3 activity in COPD
Arjun Ravi 1 , Shruti Khurana 1 , Jonathan Plumb 1 , George Booth 1 ,
Matthew Catley 2 , Emma Smith 2 , Louise Healy 2 , Jørgen Vestbo 1 , Dave Singh 1 .
1
Medicines Evaluation Unit, University of Manchester, Greater Manchester,
United Kingdom; 2 UCB Celltech, UCB S.A, Slough, Berkshire, United Kingdom
Rationale: IL-6 is a pleiotropic cytokine that is involved in the regulation of
inflammation. Increased serum IL-6 levels are associated with reduced FEV1 in
COPD patients independent of age or smoking status. Elevated levels of sputum
IL-6 in COPD patients have been associated with increased exacerbation frequency.
The mechanism by which IL-6 may mediate inflammation in COPD is uncertain.
We sought to determine levels of IL-6 and its soluble receptor (sIL-6R) in COPD
sputum. IL-6 signaling can alter the levels of the neutrophil chemoattractant CCL3
and the monocyte chemoattractant CCL2; we also investigated the levels of these
chemokines.
Methods: 70 patients with GOLD stage I-IV COPD and 30 healthy controls comprising of 15 healthy smokers (HS) and 15 healthy non-smokers (HNS) underwent
sputum sampling with PBS processing. Levels of IL-6, sIL-6R, CCL2, CCL3 were
determined by multiplex analysis (MSD® platform) of sputum supernatant.
Results: Healthy smokers expressed the highest levels of sputum IL-6. COPD
patients expressed the highest levels of sIL-6R. COPD patients also expressed the
highest levels of sputum CCL3. In contrast, CCL2 expression was significantly
reduced in COPD patients.

IL-6 (pg/ml)
sIL-6R (pg/ml)
CCL2 (pg/ml)
CCL3 (pg/ml)

COPD

HS

HNS

ANOVA

116.8 (84.5)
256.6 (260.9)
26.7 (51.2)
182.1 (164)

258.3 (214.1)
98.84 (44.33)
207.8 (104)
8.12 (6.83)

80.87 (74.34)
136.2 (90.31)
162.4 (142.6)
58.75 (63.17)

p=0.0016
p=0.019
p<0.0001
p<0.0001

Data expressed as mean (SD).

Conclusion: We report evidence of enhanced IL-6 signaling and CCL3 activity
in COPD sputum. We have observed that there is reduced CCL2 activity and enhanced CCL3 activity in COPD sputum. IL-6 may therefore promote neutrophillic
inflammation in COPD through up-regulation of CCL3 expression.

P792
Differences in cellular expression of C-reactive protein and serum amyloid A
in lung tissue in patients with chronic obstructive pulmonary disease
Carmen Calero 1,2,3 , Elena Arellano 2 , Ana Montes-Worboys 2 ,
Veronica Sanchez 2 , Daniela Tobar 1 , Nicolas Moreno 1 , Emilia Barrot 1,3 , Jose
Luis Lopez-Campos 1,2,3 . 1 Unidad Médico-Quirúrgica de Enfermedades
Respiratorias, Hospital Universitario Virgen del Rocío, Seville, Spain; 2 Instituto
de Biomedicina de Sevilla, IBIS, Seville, Spain; 3 CIBER de Enfermedades
Respiratorias, CIBERES, Madrid, Spain
Introduction and objectives: The lung bronchial and parenchyma tissues are
a potential source of acute phase reactants in Chronic Obstructive Pulmonary
Disease (COPD) patients as compared with resistant smokers. The aim of this
study was to determinate the expression of C-Reactive Protein (CRP) and Serum
Amyloid A (SAA) in epithelial cells, macrophages and lung fibroblasts between
COPD and resistant smokers. This expression was also studied according to the
different grades of COPD.
Method: This report is based on a cross sectional analysis of a case-control
study. These patients included were consecutively recruited, in elective lung
surgery.Epithelial cells, macrophages and fibroblasts were obtained by magnetic
separation microbeadsand CRP and SAA1, 2 and 4 expression was analysed by
real time PCR.
Results: The sample was formed by 19 COPD and 27 resistant smokers. Although
all cell types were able to synthesize the biomarkers, fibroblasts of COPD patients
had a significantly higher expression (5 folds, p=0,015) of SAA1 than resistant
smokers. Our results also showed significant differences in the expression of SAA
between macrophages from COPD in different stage of the disease, being higher
in patients in GOLD II (25 folds higher for SAA1, p=0,021; 9 folds for SAA2,
p=0,05 and 30 for SAA4, p=0,014).
Conclusions: There are differences in the synthesis of SAA-1 in fibroblasts of
COPD and controls. The pattern of expression in macrophages is different for
SAA according to stage of disease.These findings could be useful to elucidate the
contribution of each cellular compartment in the inflammatory component of the
disease.
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Analysis of reactive oxygen species in sputum neutrophils during acute
exacerbation of COPD
Mindaugas Vaitkus, Simona Lavinskiene, Kristina Bieksiene, Jolanta Jeroch,
Raimundas Sakalauskas. Department of Pulmonology and Immunology,
Lithuanian University of Health Science, Kaunas, Lithuania
Background: Chronic airway inflammation in COPD can be mediated by enhanced
oxidative burst in neutrophils. Our previous study showed enhanced production
of reactive oxygen species (ROS) in peripheral blood neutrophils (PBN) in stable
COPD (SCOPD) and during acute exacerbation of COPD (AECOPD).
Aim of the study: To analyze ROS production in sputum neutrophils during
AECOPD.
Methods: Thirty-five patients during AECOPD and the same patients in SCOPD, as
well as 10 healthy individuals (HI) were involved in to the study. Neutrophils were
isolated by high density gradient centrifugation and stimulated with PMA (0.1-30
nM) and S. aureus (1-167 bacteria/neutrophil). ROS production was analysed by
flow cytometer.
Results: Spontaneous ROS production in sputum neutrophils was 45.8±3.8% and
in PBN 29.7±4.1% higher during AECOPD than in SCOPD (p<0.05). The most
significant increase of ROS production was documented after neutrophil stimulation
with 30 nM of PMA (in sputum neutrophils – during AECOPD 450±28-fold, in
SCOPD 188±19.2-fold, HI 80±11.5-fold, respectively, (p=0.01); in PBN - during
AECOPD 246±19-fold, in SCOPD 162±24.2-fold, HI 118±18-fold, respectively,
(p<0.05)).The intensive ROS production in neutrophils after stimulation with S.
aureus was found in AECOPD group compared with SCOPD and HI (p=0.01).
Conclusions: ROS production in sputum and peripheral blood neutrophils after
stimulation with PMA and S. aureus was more intensive during AECOPD compared with SCOPD. Sputum neutrophils produce higher levels of ROS compare
with PBN.

P794
Elevated sputum complement factor H levels in COPD: Relationship with
disease severity
Zsóka Weiszhár, Gabriella Gálffy, Zsófia Lázár, András Bikov, György Losonczy,
Ildikó Horváth. Pulmonology, Semmelweis University, Budapest, Hungary
Background: Inflammatory processes in COPD are not fully clarified yet. Complement activation products C3a and C5a are elevated in COPD sputa, but complement
regulatory proteins, such as factor H, have not been investigated in this disorder.
Objective: Our primary goal was to determine airway complement factor H levels
in stable and exacerbated COPD in order to gain information about the relationship between factor H level, complement activation and clinical characteristics of
disease groups.
Methods: We examined complement factor H levels and SC5b-9, a marker of complement activation in plasma and sputa of 15 healthy, 15 stable and 17 exacerbated
COPD subjects by ELISA.
Results: Factor H and SC5b-9 levels were both higher in sputa of stable COPD
patients compared to healthy controls (Factor H: p<0.01, SC5b-9: p=0.03), which
further increased in acute exacerbation (Factor H: p<0.0001, SC5b-9: p=0.02), and
returned to stable level after 5-7 days of systemic corticosteroid treatment. Plasma
concentrations showed similar tendencies, but with much smaller differences.
There was a significant positive relationship between sputum factor H levels and
FVC (%, r=0.71, p<0.01) as well as FEV1 (%, r=0.57, p=0.04) values in stable
patients. Sputum SC5b-9 concentrations correlated with FEF25-75 (%, r=0.55,
p=0.04) in stable COPD.
Conclusions: Increased sputum factor H level is associated with milder airway
obstruction in stable COPD, which may be connected to early inflammatory
processes preceeding extensive alveolar destruction.
This work was supported by the Hungarian Scientific Research Fund (OTKA
68808).

P795
Stage-dependent regulation of brain-derived neurotrophic factor and
transforming growth factor-β1 in patients with COPD
Paul Stoll 1 , Urs Wuertemberger 1 , Kai Bratke 1 , Christiana Zingler 2 , J.
Christian Virchow 1 , Marek Lommatzsch 1 . 1 Pulmonology, University Medical
Hospital, Rostock, Germany; 2 Laboratory Medicine, University Hospital,
Rostock, Germany
Chronic Obstructive Pulmonary Disease (COPD) is characterised by complex
inflammatory, neuronal and fibrotic changes. Brain-derived Neurotrophic Factor
(BDNF) and Transforming Growth Factor-β1 (TGF-β1) are stored in alpha-granules
of platelets. Serum BDNF and TGF-β1 are predominantly platelet-derived (released
from platelets during serum preparation). BDNF is a key regulator of neuronal
plasticity, whereas TGF-β1 is involved in tissue repair and emphysema pathogenesis. We have previously shown that serum BDNF but not TGF-β1 is elevated in
asthma, correlating with disease severity. The present study aimed to investigate
serum concentrations of BDNF and TGF-β1 in different stages of COPD compared
to non-COPD controls. 63 patients with stable COPD (GOLD 2: n=22, GOLD
3: n=28, GOLD 4: n=13) and 17 age- and comorbidity-matched controls without
COPD were enrolled. Serum levels of BDNF and TGF-β1 were measured using
ELISA. Serum levels of BDNF and TGF-β1 were significantly elevated in all stages

of COPD as compared to controls. Highest BDNF concentrations were found in
GOLD stage 3 (with a trend towards a decrease in GOLD stage 4), whereas
highest TGF-β1 serum levels were found in GOLD stage 4. In contrast to asthma,
COPD appears to be characterised by increased concentrations of both BDNF and
TGF-β1. Very severe COPD is associated with highest TGF-β1 concentrations, but
relatively lower BDNF concentrations. We thus speculate that these findings might
reflect a maximum of neuronal and inflammatory activity in GOLD stages 2 and
3, and a predominant activity of tissue remodeling factors in GOLD stage 4.

P796
IL-4, IFN-gamma and TNF-alpha levels in serum of patients with COPD,
bronchial asthma and GERD
Kirill Sysoev. Federal Center for Molecular Medicine, I.P.Pavlov State Medical
University, St. Petersburg, Russian Federation
Gastroesophageal reflux disease (GERD) is tightly linked to bronchial asthma and
COPD. In our study we evaluated serum of 54 patients. Diagnoses was as follows:
asthma (n=14), COPD (n=12), GERD (n=20), asthma and GERD (n=8). Serum of
19 volunteers was studied as a control group. IL-4, IFN-gamma and TNF-alpha
levels were detected by ELISA. All patients underwent upper gastrointestinal
endoscopy and spirometry. For statistics nonparametric method of Kruskal-Wallis
and Spearman’s correlation were used.
Results: The IL-4 and IFN-gamma levels in all groups of patients were significantly higher than control (p=2.5E-09 and 1.76E-09 respectively). Meanwhile
TNF-alpha values in patients cohorts was lower than in control group (p=0.007).
Patients were divided into three groups according to endoscopy: (i) no symptoms
(n=6), (ii) chronic gastritis (n=27), and (iii) reflux esophagitis (n=21). The level of
IFN-gamma was lowest in no symptoms group (91.6±41.9 pg/mL), intermediate
in gastritis patients (204.2±255.8 pg/mL), and highest in reflux eosophagitis group
(404.8±455.7 pg/mL) – p=0.01. IFN-gamma/IL-4 ratio had similar dynamics
(p=0.01). TNF-alpha value was maximal in reflux esophagitis group (p=0.0004).
We investigated cytokines values depending on severity of respiratory failure. In
patients with no respiratory failure level of IL-4 was minimal, stage 1 patients
had medium elevation of IL-4 value, and in patients with stage 2 of RF level of
cytokine was maximal (p=0.001).
Conclusion: In our study IL-4 exhibited a significant role in the severity of respiratory disorders, whereas IFN-gamma and TNF-alpha were determined degree of
damage to the gastrointestinal tract.

P797
C-reactive protein and serum amyloid A overexpression in lung tissues of
chronic obstructive pulmonary disease patients
Ana Montes-Worboys 1,3 , Carmen Calero-Acuña 1,2,3 , Elena Arellano-Orden 1 ,
Belen Rojano 3 , Jose Luis Lopez-Villalobos 3 , Ana Blanco 3 ,
Verónica Sanchez-López 1 , Daniela Tobar 3 , Jose-Luis Lopez-Campos 1,2,3 .
1
Instituto de Biomedicina de Sevilla, Hospital Virgen del Rocio, Seville, Spain;
2
CIBER de Enfermedades Respiratorias, CIBERES, Madrid, Spain; 3 Unidad
Medico Quirurgica de Enfermedades Respiratorias, Hospital Virgen del Rocio,
Seville, Spain
Background: Although researchers have consistently demonstrated systemic inflammation in chronic obstructive pulmonary disease (COPD), its origin is yet
unknown. We aimed to compare the lung bronchial and parenchymal tissues as
potential sources of major acute-phase reactants in COPD patients and resistant
smokers.
Material and methods: Consecutive patients undergoing elective pneumectomy
or lobectomy for suspected primary lung cancer were considered for the study. Patients were categorized as COPD or resistant smokers according to their spirometric
results. Lung parenchyma and bronchus sections were obtained and C-reactive
protein (CRP) and serum amyloid A (SAA1, SAA2 and SAA4) were studied by
RT-PCR and immunohistochemistry.
Results: Our study included 85 patients with COPD and 87 resistant smokers. In
bronchial and parenchymal tissues, both CRP and SAA genes were overexpressed
in COPD patients as compared to resistant smokers. In the bronchus, CRP, SAA1,
SAA2, and SA4 expressions in COPD patients were 1.89-fold, 4.36-fold, 3.65fold, and 3.9-fold the control values, respectively. In the parenchyma, CRP, SAA1,
and SAA2 gene expressions were 2.41-, 1.97-, and 1.76-fold the control values,
respectively. SAA4 was not overexpressed in the parenchyma. The expressions
were higher in the parenchymal tissue than in bronchial tissue for both COPD and
controls. The protein analysis supported the results obtained in the PCR.
Conclusions: These results indicate an overexpression of CRP and SAA genes in
both bronchial and parenchymal tissue in COPD. This expression differs between
the parenchyma and bronchial tissue, indicating tissue/cell type specificity of these
markers.

P798
T cell chemokine receptor expression in COPD
Helena Forsslund, Mikael Mikko, Benita Engvall, Johan Grunewald,
Åsa Wheelock, Jan Wahlström, Magnus Sköld. Department of Medicine,
Karolinska Institutet, Stockholm, Sweden
Background: COPD is characterized by accumulation of T cells in the lung.
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Recruitment is regulated by chemokines binding to receptors on the cell surface.
We studied the expression of chemokine receptors on T cells from neversmokers,
smokers with normal lung function and COPD patients.
Methods: Thirtyseven neversmokers, 38 smokers with normal lung function and
32 COPD patients, GOLD stage I-II (23 smokers and 9 exsmokers) underwent
BAL (5x50 mL). BAL and blood T cells were analysed for CD3, CD4 and CD8 in
combination with the activity marker CD69 and the chemokine receptors CXCR3,
CCR4 and CCR5 using multicolor flow cytometry.
Results: The percentage of CD4+CD69- (non-activated) T cells expressing CXCR3
was significantly lower in BAL from “normal” smokers and from COPD smokers
compared to neversmokers (p<0.001 and p<0.05). CD4+ T cells from “normal”
smokers had significantly higher median fluorescence intensity (MFI) of CCR5
compared to neversmokers (p<0.05). An increase, albeit not significant, was also
observed in COPD patients who were current smokers. The expression of CXCR3,
CCR4 and CCR5 on CD8+ T cells in BAL did not differ. In blood from COPD
patients (both current and ex-smokers), we observed a higher percentage of activated (CD69+) CD8+ T cells expressing CXCR3 compared to “normal” smokers
(p<0.05 for both).
Conclusions: The lower percentage of CD4+CD69-CXCR3+ T cells and the
higher MFI of CCR5 on CD4+ T cells in BAL from both smoking groups seem to
be related to smoke exposure per se, rather than the degree of airway obstruction.
This was not observed in COPD exsmokers, indicating that both smoking history
and current smoke exposure affect the expression. Analysis of soluble ligands for
CXCR3, CCR4 and CCR5 is in progress.

P799
Roflumilast-N-oxide exerts anti-remodelling potencies in COPD patients in
vitro
Christopher Lambers 1 , Michael Roth 2 , Hermann Tenor 3 , Elisabeth Hofbauer 1 ,
Venzel Petkov 1 , Lutz-Henning Block 1 . 1 Dept. Resp. Medicine/Internal Medicine
II, Medical University Vienna, Austria; 2 Department Biomedicine, University
Hospital, Basel, Switzerland; 3 Department of Biologics, Nycomed: a Takeda
Company, Konstanz, Germany
COPD is characterised by progressive airway remodelling and peribronchiolar
fibrosis. The origin of pathologic remodelling in COPD is unknown and may result
from local hypoxia and increased growth factor expression, including transforming
growth factor-beta (TGF-β). TGF-β increases the synthesis of collagen1A1, connective tissue growth factor (CTGF), alpha smooth muscle actin (SMA). This study
explores whether the phosphodiesterase-4 (PDE4) inhibitor roflumilast N-oxide
(RNO), the active metabolite of roflumilast in use for severe COPD modifies
TGF-β induced ECM composition.
Methods: Lung fibroblasts from patients with COPD (GOLD II-III) (n=3) were
isolated and cultured using standard protocols. Cells were preincubated with RNO
(1μM), Budesonide (BUD, 100nM), or vehicle (0.1% DMSO) and stimulated
with TGF-β (1 or 2ng/ml) for 24 hours. CTGF, Collagen (Col) 1A1, and SMA
mRNA expression were measured by quantitative RT-PCR (18S mRNA served as
reference gene) and results were depicted as relative expression.
Results: In COPD lung fibroblasts, TGF-β induced CTGF (1.2 fold (SD±0.19)
p=0.0069), Col1A1 (1.51/±0.41/p=0.003) and SMA (1.6/±0.15/p=0.0028) significantly, key modulators of extracellular matrix composition in vitro. The addition
of RNO significantly reversed this induction after 24 hours for all parameters
(CTGF:-21%, Col1A1:-23%, α-SMA:-30%), whereas BUD did not exert such an
inhibitory effect for SMA and CTGF.
Conclusion: Roflumilast N-oxide diminished TGF-β-induced gene transcription
of different markers of remodelling (Col1A1, SMA, CTGF) in isolated human
primary fibroblasts of COPD patients. These findings may support the notion of
roflumilast N-oxide mitigating a fibrotic response in COPD.

96. Cell biology and inflammatory gene
expression in chronic lung disease
P800
Human alveolar macrophages express mucin5B
Ruth Sepper 1 , Kaiu Prikk 1 , Madis Metsis 1 , Svetlana Sergejeva 2 , Sirje Marran 2 ,
Thomas Fehniger 1 . 1 Institute of Clinical Medicine, Tallinn Univeristy of
Technology, Tallinn, Estonia; 2 North Estonia Medical Centre, North Estonia
Medical Centre, Tallinn, Estonia
Introduction: This study investigated whether alveolar macrophages (AM), in addition to epithelial cells, express mucin5B (MUC5B) in human lung environment
influenced by long-term cigarette smoke.
Methods: We analyzed MUC5B expression at the level of apomucin and mRNA in
human BALF cells from fifty subjects (20 non-smokers, 17 patients with chronic
bronchitis [CB] and 13 patients with chronic obstructive pulmonary disease
[COPD]).
Results: Apomucin5B was observed in BALF mononuclear cells in 60% of all

subjects whereas significantly higher frequency of apomucin5B+ cells was found in
CB (95% CI 4.5-24.9) and COPD (95% CI 6.2-39.6) subjects than in non-smokers
(95% CI 0.5-2.5). Apomucin5B+ mononuclear cells showed strong expression of
CD163, confirming their identity as AM. MUC5B mRNA expression was detected
in AM of subjects investigated by in situ hybridization. qPCR showed MUC5B
mRNA expression in purified AM of subjects investigated. An inverse correlation
between apoMUC5B+ AM levels and FEV1 was found (r = -0.46, p = 0.002
in whole study group). The correlation between apoMUC5B+ AM levels and
smoking pack-years was positive in whole study group (r = 0.65, p < 0.001).
Conclusion: Under injuring circumstances of cigarette smoking human alveolar
macrophages can changes their expression profile in the lung.

P801
Molecular mechanisms of plasminogen activator inhibitor-1 elevation in
COPD sputum
Masako To 1,2 , Peter J. Barnes 1 , Kazuhiro Ito 1 , Kosuke Haruki 2 . 1 Airway Disease
Section, National Heart and Lung Institute Imperial College, London, United
Kingdom; 2 Department of Laboratory Midicine, Dokkyo Medical University
Koshigaya Hospital, Saitama, Japan
Background: Plasminogen activator inhibitor-1 (PAI-1) is an important regulator
of fibrinolysis at sites of vascular injury and thrombus formation. Oxidative stress
is known to involve in PAI-1 expression. We previously reported that mean PAI-1
levels in sputum of COPD was significantly higher than that of age-matched
controls and significantly correlated both with sputum malondialdehyde (a oxidative stress marker) and NF-kB DNA binding activity in sputum macrophages.
However, the precise mechanisms of PAI-1 elevation in COPD were not clarified.
We hypothesised that HDAC2 reduction in COPD involves in PAI-1 elevation. The
aim of this study was to investigate the association between HDAC2 reduction and
elevated PAI-1 expression.
Methods and results: A549 cells were transfected with SiRNA of HDAC2 to
knockdown HDAC2 and followed by treatment with TGF-β. HDAC2 knockdown
(KD) significantly upregulated PAI-1 release (Wild type (WT) vs. HDAC2 KD:
2.9±0.2 vs. 4.1±0.3 ng/ml with 0.01ng/ml TGF-β, 7.4±0.4 vs. 8.4±0.5 ng/ml with
0.1ng/ml TGF-β). To investigate the association between NF-kB DNA binding
activity and HDAC2, HDAC2 KD cells were stimulated by 10 ng/ml TNF-α for
2hrs, and NF-kB DNA binding activity and p65 acetylation were evaluated with
TransAM NF-kB p65 Activation Assay kit and Western blot, respectively. NF-kB
DNA binding activity was significantly increased in HDAC2 KD cells (activity(OD)/protein: WT vs. HDAC2 KD; 76±4 vs. 98±4). Acetylation of p65 also
significantly upregulated in HDAC2 KD cells (acetyl-p65/p65: WT vs. HDAC2
KD; 2.3±0.1 vs. 3.1±0.1).
Conclusion: HDAC2 reduction in COPD seems to cause PAI-1 elevation in COPD
via activation of NF-kB DNA binding by p65 acetylation.

P802
The complex role of SOCS1 expression in peripheral blood mononuclears of
patients with bronchial asthma
Lada Sorokina, Valeriy Mineev, Valeria Lim, Michael Nyoma, Anna Eremeeva,
Yulia Malfygina, Vasiliy Ivanov, Vasiliy Trofimov. Department of Hospital
Therapy, Saint-Petersburg State Pavlov’s Medical University, Saint-Petersburg,
Russian Federation
Aim: The aim of the study is to analyze an expression of a negative regulator of
cytokine signaling SOCS1 in peripheral blood of patients with allergic (ABA) and
non-allergic bronchial asthma (NABA).
Materials and methods: 14 healthy controls, 40 patients with allergic (atopic)
and 33 with non-allergic BA were examined. The expression of SOCS1 mRNA
was analyzed by RT-PCR. Primers of SOCS1 have been developed on the basis of
known sequences (GenBank). Expression level of mRNA SOCS1 was estimated
relatively to level of β-actin mRNA. Preparation of cell lysates, and the Western
blotting were performed through the standard procedure. Anti-SOCS1 antibodies
(Santa Cruz Biotechnology, UK) were used. The level of protein was analyzed
relatively to β-actin using anti-actin antibodies (Sigma Aldrich, USA).
Results: We determined the decrease (in 5,4 times) of SOCS1 expression in
peripheral blood mononuclears in patients with ABA in comparison with healthy
persons (p=0,036) and NABA patients (in 5,3 times) (p=0,024) (U-criterion).
NABA patients had no significant difference in comparison with healthy persons.
SOCS1 mRNA expression level in peripheral blood mononuclears in ABA patients
was significantly lower than in the healthy persons (in 1,4 times) (p=0,048; crit.
Tukey) and NABA patients (in 1,3 times) (p=0,041; crit. Tukey).
Conclusion: SOCS1 may play an important role in pathogenesis of bronchial
asthma. Decrease of SOCS1, and SOCS1 mRNA expression in patients with ABA
may be sign of defect in negative regulation system of cytokine signaling. It may
be caused by genetic based impairment of SOCS1 expression regulation either on
transcription or further levels (translation, protein levels).
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Reduced expression of interferon stimulated genes in refractory asthma
Jane da Silva 1 , Monique Henket 2 , Michael Edwards 3 , Sebastian Johnston 3 ,
Renaud Louis 2 . 1 Department of Medicine and Post-Graduate Program in Health
Science, University of South of Santa Catarina - UNISUL, Tubarao, SC, Brazil;
2
Department of Pneumology, GIGA I 3 Research group, CHU, University of
Liege, Liege, Belgium; 3 Department of Respiratory Medicine, National Heart and
Lung Institute, Imperial College, London, United Kingdom
Introduction: Patients with refractory asthma are more susceptible to allergenand infection-induced exacerbations. This susceptibility is poorly understood, but
it may be related to an inefficient activation of innate host defence pathways.
Interferon-stimulated genes (ISGs), such as myxovirus resistance (MX1), 2’5’oligoadenylate synthetase (OAS) and viperin are associated to biological activities,
including antiviral, antiproliferative, and proapoptotic effects.
Objective: The aim of the study was investigate the expression of antiviral genes
in patients with refractory compared with moderate and mild asthma.
Methods: The mRNA expression of the ISGs (MX1, OAS and viperin), interferon
(IFN) type I (β) and type III (IL-28 and IL-29) were measured by RTq-PCR in
cells of induced sputum from 19 healthy subjects, 19 mild, 22 moderate and 22
refractory asthmatics.
Results: The mRNA expression of Mx1 and viperin was significantly reduced
in refractory asthmatics (p=0,04 and p= 0,03, respectively), while the mRNA
expression of OAS, IFNβ, IL-28 and IL-29 was not different between groups.
Conclusion: The results point to a deficient innate immune response in refractory
asthmatics demonstrated by a decreased expression of some interferon stimulated
genes.

P804
Corticosteroid treatment selectively decreases mast cells in the smooth muscle
and epithelium of asthmatic bronchi
Anna James 1 , Pär Gyllfors 2 , Elisabeth Henriksson 3 , Sven-Erik Dahlén 1 ,
Mikael Adner 1 , Gunnar Nilsson 4 , Barbro Dahlén 3 . 1 National Institute of
Environmental Medicine, Karolinska Institutet, Stockholm, Sweden; 2 Asthma and
Allergy Clinic, St. Görans Hospital, Stockholm, Sweden; 3 Division of Respiratory
Medicine, Karolinska University Hospital, Huddinge, Stockholm, Sweden;
4
Clinical Immunology and Allergy Unit, Karolinska Institutet, Stockholm,
Sweden
Background: Mast cells are important in the pathophysiology of airway inflammation and evidence suggests their sub-localisation within the airway is altered in
asthma. However, little is known about the effect of corticosteroids on mast cell
localisation within the bronchi.
Aims and methods: We aimed to examine mast cells numbers within the smooth
muscle, epithelium and submucosa in bronchial biopsies of healthy subjects (n=10)
and well-characterised asthmatic patients, using either b2 -agonists alone (n=10) or
b2 -agonists and inhaled corticosteroids (n=10). Immunohistochemical analysis of
tryptase positive mast cells was performed.
Results: Patients using inhaled corticosteroids (asthma+ICS) displayed significantly lower numbers of mast cells within their smooth muscle (fig 1A) and
epithelium (fig 1B) compared to those not treated with inhaled corticosteroids
(asthma). Submucosal mast cells were not affected by corticosteroid treatment.
Numbers of smooth muscle mast cells correlated with bronchial responsiveness
(rho -0.6, p=0.008) and epithelial mast cells with exhaled NO (rho 0.8, p<0.001).

Conclusions: We demonstrate that glucocorticosteroids differentially affect mast
cell numbers within specific airway sub-locations highlighting the importance of
mast cell and smooth muscle/epithelial interactions in asthma pathogenesis.

P805
Estimation of activity apoptosis genes based on expression of Bcl2, Bax,
caspase-3 activity in bronchial epithelium in asthma
Valeriy Mineev 1 , Irina Nesterovich 1 , Vasiliy Trofimov 1 , Tatiana Kashintseva 1 ,
Alexandra Miroshkina 1 , Margarita Rybakova 2 , Roman Grozov 2 , Vadim Baikov 2 .
1
Hospital Therapy, I.P. Pavlov State Medical University, St. Petersburg, Russian
Federation; 2 Pathologic Anatomy, I.P. Pavlov State Medical University, St.
Petersburg, Russian Federation

epithelium was performed by immunohistochemical analysis of bronchus biopsies
taken in fibrobronchoscopy using DAKO kits.
Results: In allergic BA elevation of Bcl2 expression and decrease of Bax expression compared to nonallergic BA and oral glucocorticoids taking patients
were found. Activity of Bax expression was significant decreased in allergic BA
compared to that in other groups. The same data were revealed on analysis of
Bcl-2/Bax index. Expression level of caspase-3 was high in both groups.
Conclusion: Features of apoptosis in bronchial epithelium in different variants of
BA could indicate to different pathogenetic mechanisms of apoptosis in allergic
inflammation persistence.

P806
Role of altered level of oxidant-antioxidant in disease prognosis of asthma
Asrar Ahmad 1,2 , Mohammad Shameem 2 , Qayyum Husain 1 . 1 Department of
Biochemistry, Aligarh Muslim University, Aligarh, UP, India; 2 Department of TB
and Respiratory Diseases, JN Medical College, Aligarh Muslim University,
Aligarh, UP, India
Background: Asthma is a chronic airway disorder which is associated to airway
obstruction. Inflammatory and immune cells generate more reactive oxygen species
in asthma and lead to contribute in tissue injury.
Aims and objectives: The aim of this study was to investigate the role of oxidantantioxidant imbalance with disease severity in asthmatic patients.
Methods: In this study 140 asthmatic patients and 70 healthy controls were
documented. Malondialdehyde level, total protein carbonyls and sulfhydryls were
measured as the indicator of oxidative stress in plasma. Antioxidants were evaluated by the activity of catalase, glutathione peroxidase, total blood glutathione and
total antioxidant capacity.
Results: The present work showed that the levels of malondialdehyde (4.51±0.12
nmol/mL) and protein carbonyls (1.30±0.02 nmol/mg) were found to be significantly higher in asthmatic patients while protein sulfhydryls (0.54±0.01 mmol/L)
decreased as compared to controls (2.84±0.12 nmol/mL, p<0.001; 0.79±0.02
nmol/mg, p<0.001 and 0.60±0.02 mmol/L, p<0.01 respectively). We also observed increased total blood glutathione (0.98±0.02 mmol/L), decreased glutathione peroxidase (41.22±1.10 U/g Hb) and catalase activity (4650±81.36
U/g Hb) in erythrocytes compared with control (0.84±0.04 mmol/L, p<0.01;
48.37±2.47 U/g Hb, p<0.01 and 4946±89.94 U/g Hb, p<0.05 respectively).
The level of total antioxidant status (714.70±23.75 μmol/L) in plasma were also
decreased as compared to control (840.40±28.39, p<0.001).
Conclusions: These results support the hypothesis that an imbalance in oxidantantioxidant is associated to the oxidative stress which plays a significant role in
severity of the disease.

P807
Leptin, adiponectin and ghrelin levels in female patients with asthma during
stable and exacerbation periods
Agori Tsaroucha 1 , Zoe Daniil 1 , Foteini Malli 1 , Panagiotis Georgoulias 2 ,
Markos Minas 1 , Konstantinos Kostikas 1 , Alexandra Bargiota 3 , Konstantinos
I. Gourgoulianis 1 . 1 Respiratory Medicine Department, University of Thessaly,
School of Medicine, Larissa, Greece; 2 Nuclear Medicine Department, University
of Thessaly, School of Medicine, Larissa, Greece; 3 Clinic of Endocrinology and
Metabolic Diseases, University of Thessaly, School of Medicine, Larissa, Greece
Introduction: Adipose tissue-derived hormones may be involved in the relationship of obesity with asthma. No definite conclusions regarding the role of leptin
and adiponectin with asthma are available. No studies have examined the role of
ghrelin in asthma.
Methods: We assessed the concentrations of leptin, adiponectin and ghrelin in
32 post-menopausal stable asthma patients (mean age±SD:57.5±8.9years), 37
female asthmatics during exacerbations (51.24±14.50years) and 8 weeks later,
and 22 controls (57.6±10.8years). We examined the relationship between the three
peptides and indexes of airway inflammation and atopy.
Results: Stable asthma patients exhibited higher leptin and lower ghrelin concentrations compared to controls (24.8±14.8vs11.2 (5.7-21.7),p=0.04 and 470.1
(353.0-578.6) vs 739.0 (614.6-955.5), p<0.001, respectively). Patients with severe asthma had higher leptin and lower adiponectin levels vs patients with mild
to moderate asthma (31.1±15.5 vs 19.2±12.1, p=0.021 and 6.7 (4.6-12.9) vs
16.6±9.3, p=0.017, respectively). Increased BMI was associated with increased
asthma severity, however when adjusted for leptin levels this association did not
persist. During asthma exacerbations serum leptin levels and leptin/adiponectin
ratio were elevated and adiponectin and ghrelin levels were decreased compared
to stable state (19.8 (15.2-29.1) vs 9.8 (6.1-16.2), p<0.001 and 2.6 (1.9-4.6) vs 0.6
(0.4-1.1), p<0.001, and 7.9±3.2 vs 15.0±7.0, p<0.001, 662.6±227.5 vs 884.0
(660.4-1018), p<0.001, respectively).
Conclusion: Our data suggest that leptin, adiponectin and ghrelin may play a
significant role to the pathogenesis of asthma during stable state and asthma
exacerbatio independently of obesity.

Aim: The aim is to reveal the disorders of apoptosis in bronchial epithelium
in bronchial asthma (BA) based on the estimation of expression of Bcl2, Bax,
caspase-3.
Methods: In 21 patients a fibreoptic bronchoscopy was performed (patients have
signed the ICF). Expression of Bcl2, Bax, CPP32 (caspase-3 activity) in bronchial
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P808
Tobacco smoking alters the relationship between airway inflammation and
airway hyperresponsiveness in asthma
Christian Grabow Westergaard, Celeste Porsbjerg, Vibeke Backer. The
Respiratory Research Unit, Department of Respiratory Diseases L, Bispebjerg
Hospital, Copenhagen NV, Denmark
Background: Smoking in asthma patients constitutes a major health problem, due
to impaired steroid responsiveness, poor symptom control and an accelerated loss
of lung function. This may relate to alterations in the airway inflammation. The
aim of the present study was to evaluate the effect of smoking on the relationships
between airway inflammation and airway hyperresponsiveness in asthma patients
not on steroid treatment.
Material and methods: A group of smoking asthma patients (n=27) was compared
to a group of non smoking asthma patients (n=34) with induced sputum, exhaled nitrogenous oxide (eNO) and airway hyperresponsiveness with a bronchial challenge
with mannitol. Airway eosinophilia was defined as a sputum % eosinophils >2%.
Results: A significantly higher proportion of patients with non-eosinophilic asthma
was observed in the smoking group than in the non-smoking group (44% and 18%,
p=0.023). The mean eNO was lower in the smoker group compared to the nonsmoker group (11.7 ppb vs 38.2 ppb (p=0.001)). The proportion of subjects with
a positive mannitol test was comparable among smokers (68%), and non-smokers
(50%) (p=0.19). Smokers with a positive mannitol test (n=15) had a lower mean
eNO (15.4 ppb) than the non-smokers (mean eNO=46.3 ppb, n=15), p=0.006.
Conclusion: Our data showed that despite of a lower proportion of eosinophilic
phenotype amongst the smoking asthma patients than amongst the non-smokers,
no reduced degree of airway hyperresponsiveness to mannitol in the smoker group
was observed, indicating that pathogenetic mechanisms other than eosinophilic
airway inflammation are responsible for the tendency to airway narrowing in
smoking asthma patients.

P809
Lipid laden macrophages and lipase as markers of aspiration in patients with
chronic cough
Begoña Palomo 1 , José Belda 1 , Miguel Arias 1 , Almudena García 1 , Francisco
R. Jeréz 1 , Nuria Zapico 2 , Susana Magáz 2 , C.J. Rodríguez Pandiella 2 ,
Socorro Braga 3 , Pere Casan 1 . 1 Respiratory Medicine, 2 Pathology Service,
3
Biochemistry Service, Instituto Nacional de Silicosis, Oviedo, Asturias, Spain
Introduction: Gastroesophageal reflux disease (GERD) causes chronic cough by
several mechanisms such as reapeated microaspiration.Some authors question that
IL exclusively reflects this phenomenon.Our aim was to evaluate the lipase as a
marker of microaspiration.
Material and methods: We included 79 patients with chronic cough who underwent of clinical history, spirometry with bronchodilator test, chest radiography,
determination LI in sputum and measurement of lipase in blood and sputum.
Results: We obtained 77 samples of sputum with cellurarity enough and 42 (54%)
had lipid laden. The average LI was 110. In 55 patients (71%) blood lipase
(36 (16)U/L) and sputum (14 (35) U/L) could be determined. But there was no
significant correlation between them. Lipase in sputum was not associated with LI,
although patients with LI> 30 had higher levels of lipase. Patients with symptoms
of reflux had LI and lipase higher in sputum than patients without clinical reflux
(mean difference of 26 units (p = 0.03) and 9 U/L (0.001), respectively). Also,
patients taking proton pump inhibitors (PPIs) had not lower LI and lipase levels
in sputum.Patients with a LI> 30 had lower FVC (mean difference 533ml, p =
0.033) and FEV1 (mean difference 507 ml, p = 0.019) and an inverse relationship
between LI and lung function when adjusted for the presence of asthma that is not
could be confirmed for the lipase.
Conclusions: Lipase in sputum is detectable in most patients with chronic
cough.Patients with clinical reflux have higher levels of both markers, but therapy
with PPIs modifies the results.Elevated IL affects lung function.

P810
Regulation of immune response plasticity – A path to success in pulmonary
diseases management
Svetlana Lyamina, Sergey Kalish, Igor Malyshev. Laboratory of Cell
Biotechnologies, Department of General Medicine, Moscow State University of
Medicine and Dentistry, Moscow, Russian Federation
Disorder of the immune response plasticity is the basis of pathogenesis of pulmonary diseases with inflammatory component.
Objective: To assess the possibility of immune response plasticity management in
pulmonary diseases with inflammatory component by means of microenvironment
components of alveolar macrophages (AM).
Methods: AM of patients with chronic obstructive pulmonary disease (n=18),
bronchial asthma (n=17), sarcoidosis (n=23) were cultured with various concentrations of standard serum FBS containing TGF-β and surfactant protein D
(SP-D)–serum model of reprogramming. Quality of macrophages bioprogramming
was measured by morphological characteristic (light microscopy), cytokine production and surface macrophages markers expression (flow cytometry, Beckman
Coulter FC500).
Results: Changing of macrophages microenvironment with FBS concentration
and the level of TGF-β and SP-D, respectively, purposefully programmed macro-

phages phenotype on M1 proinflammatory, or M2 antiinflammatory, shifting the
immune response to Th1 or Th2, respectively. Decreasing FBS concentration to
0% programmed macrophages to M1 phenotype which was confirmed by morphologic characteristic, cytokine production and macrophages markers expression.
The consecutive increasing of FBS concentration from 20% to 40% led to bioprogramming of macrophages on M2 phenotype and Th2 response development with
close relationship to concentration.
Conclusions: Serum model of reprogramming was effective in regulation of immune response plasticity in pulmonary diseases and can be used as the new approach
in pathogenetic therapy of pulmonary diseases with inflammatory component.

P811
Change of phenotype and phenotypic plasticity of alveolar macrophages in
COPD
Svetlana Lyamina, Sergey Kalish, Igor Malyshev. Laboratory of Cell
Biotechnologies, Department of General Medicine, Moscow State University of
Medicine and Dentistry, Moscow, Russian Federation
Development of chronic obstructive pulmonary disease (COPD) is due to imbalance of Th1/Th2 immune responses which suppose disorder in M1 and M2
macrophages phenotypes.
Objective: Assessment of macrophages phenotype and phenotypic plasticity of
alveolar macrophages (AM) in COPD.
Methods: In vitro experiments were carried out on AM cultures of COPD patients
(n=18, 59.7±3.56 y.o.). AM phenotype was assessed by flow cytometry (Beckman Coulter, FC500) by surface macrophages markers CD80, CD25 and CD163,
CD206, typical for M1 and M2 phenotype, respectively. Phenotypic plasticity
of AM was measured as percentage change of markers during 36 hours of AM
reprogramming in the presence of standard serum (FBS) in concentrations 0%,
10%, 40%.
Results: In COPD patients AM of M1 phenotype prevailed, thus AM population
was not monophenotypical: CD80 44.76%±1.80%, CD25 70.26%±2.20%, CD163
31.71%±1.74% and CD206 37.5%±1.23%. During AM reprogramming decreasing of FBS concentrations from 40% to 0% significantly changed expression of M1
phenotype markers: CD80 from 38.09%+0.93% to 65.42%+1.07% and CD25 from
41.51%+1.24% to 72.36%+1.43%. Increase of FBS concentrations from 0% to
40% significantly increased M2 markers expression CD163 and CD206. After 36
hours of culturing with 10%FBS only CD80 pointed to M1 phenotype prevalence
in AM of COPD patients.
Conclusions: In changing environment the previous condition of macrophages
phenotype is longer fixed by M1 marker CD80, and CD80 can be used for
phenotypic plasticity definition. Phenotypic plasticity should be assessed specific
to certain factors so that different markers show different picture of phenotypic
plasticity in COPD.

P812
Phenotypic plasticity of fibrocytes upon culture with airway smooth muscle
Ruth Saunders, Davinder Kaur, Camille Doe, Fay Hollins,
Christopher Brightling. Institute for Lung Health, Dept Infection, Immunity and
Inflammation, University of Leicester, United Kingdom
Asthma is a major cause of morbidity and mortality worldwide and its prevalence
is increasing. Increased airway smooth muscle (ASM) mass is a hallmark of
asthma, which increases with disease severity and is associated with decline in
lung function. Fibrocytes (FCs) are elevated in the peripheral blood and ASM in
asthma and ASM has the potential to mediate FC recruitment (Saunders et al, J
Allergy Clin Immunol, 2009;123:376-84). We hypothesised that once recruited to
the ASM FCs differentiate into a more ASM like phenotype under the influence
of local factors.
FCs were isolated from peripheral blood, ASM from bronchial biopsies and lung
resection material. FCs were labelled with CFSE prior to culture with ASM cells
for 7d, allowing identification by gating following flow cytometry.
24h after isolation from the peripheral blood cells are predominantly
CD14high /α-smooth muscle actin (αSMA)low . Subsequent monoculture yields
CD14low /αSMAhigh cells, consistent with differentiation to fibrocytes. Coculture with ASM from both non-asthmatic (NA) and asthmatic (A) donors yields
CD14high FCs, whereas ASM from NA donors yields αSMAlow FCs and ASM
from A donors yields αSMAhigh FCs (Table 1).
Table 1
Cells (% positive)
24h after isolation

CD14
αSMA

78±5
15±10

ASM - NA

ASM - A

FC

FC+ASM

FC

FC+ASM

12±8*
52±10*

70±6§
14±3§

22±3*
80±8*

71±6§
74±5*#

p<0.05 compared to *24h after isolation, § paired FC data, # FC+ASM, t-tests, n=4-7.

Our results show that FCs have the capability to undergo phenotypic plasticity,
depending on culture conditions. Further work is required to understand the factors affecting FC differentiation upon localisation to the ASM in asthma and the
resultant contribution of FCs to ASM dysfunction.
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P813
Expression of interferon regulatory factor 8 in human lung dendritic cell
subsets
Fien Verhamme, Ken Bracke, Geert Van Pottelberge, Guy Joos, Guy Brusselle.
Department of Respiratory Medicine, Ghent University Hospital, Ghent, Belgium
Disease-causing mutations in the transcription factor interferon regulatory factor 8
(IRF8) gene impair differentiation of mononuclear phagocytes into dendritic cells
(DC) and confer susceptibility to mycobacterial disease. In autosomal recessive
IRF8 deficiency, density of CD1a+ DC in the skin is very low, whereas numbers
of Langerhans cells are normal, implicating important heterogeneity in dermal
DC (Hambleton et al., N Engl J Med 2011). Since infection with Mycobacterium
tuberculosis occurs via inhalation, we investigated the expression of IRF2, IRF4
and IRF8 in the 3 major resident pulmonary DC populations: Langerhans-type
myeloid DC (LDC), interstitial-type myeloid DC (intDC) and plasmacytoid DC
(pDC).
Lung tissue was obtained from 4 subjects who underwent pneumectomy. DC were
isolated by FACS from mononuclear cell suspensions of lung digests to obtain
highly purified (>95%) DC subsets. LDC, intDC and pDC were identified as
respectively langerin+ , DC-SIGN+ and BDCA2+ cells in the low autofluorescent,
CD3- and CD19- fraction. RNA was extracted and expression of IRF2, IRF4, IRF8
and housekeeping genes GADPH, HPRT1 and PPIA was analyzed by RT-PCR.
Expression of IRF8 was significantly higher in pDC compared with both LDC and
intDC. LDC had the lowest IRF8 expression (Figure 1). Expression of IRF2 and
IRF4 did not differ between the DC subsets.

Figure 1

the corresponding β-chains that are part of the TCR have been poorly characterized,
and there is only limited knowledge about the TCR usage in non-acute patients.
We used antibody staining and flow cytometry to characterize TCR Vbeta usage
in CD4+ and CD8+ T cell subsets in blood and BAL fluid samples from different
sarcoidosis patient groups as well as from healthy controls.
Overall, the TCR Vbeta usage of Valpha2.3 + CD4+ T cells was quite diverse,
indicating a predominant role in antigen recognition only for the alpha chain in
these T-cell expansions. However, a preference for selective use of Vbeta 22 was
noted in one patient.
A higher degree of selective Vbeta expression in both BAL and blood of non-acute
patients may be due to epitope spreading over time, with more antigenic epitopes
available to trigger distinct T cells. The higher non-random TCR Vbeta usage in
the lung compared to blood could be related to antigenic triggering at the site
of active disease, although more BAL samples of healthy individuals should be
analyzed to estimate the normal differences between lung and blood in this respect.

P816
CD4+/CD8+ T-cells ratio in patients with pulmonary tuberculosis
Larissa Gorbach. Department of Research, Republican Scientific Medical Centre
“Mother and Child”, Minsk, Belarus
Introduction: A wide range of immune components are involved in an effective
immune response against M. tuberculosis. CD4+ and CD8+ T-cells are central for
protection against active tuberculosis.
The purpose of this research was studying CD4+/CD8+ T-cells ratio and parameters
of spirometry in 34 patients with pulmonary tuberculosis.
Material and methods: Parameters of spirometry, CD4+/CD8+ T-cells ratio were
analyzed.
Depending on CD4+/CD8+ T-cells ratio patients with pulmonary tuberculosis have
been shared into 2 groups:
1 group - 18 patients CD4+/CD8+ ratio < 1,3;
2 group - 16 patients CD4+/CD8+ ratio > 1,3.
There was no difference in age between groups.
Student’s t-test were used in the statistical analysis. Significance level was set at
0,05.
Results: Mean values of parameters spirometry in each group are submitted on
the diagram.

These results suggest distinct roles of IRF8 in the development of human lung DC
subsets.

P814
Expression of factor XIIIa+ cells, CD207+ Langerhans cells and CD83+
mature dendritic cells in fatal asthma
Erika Cagnoni 1 , Diogenes Ferreira 1 , Luiz Fernando Silva 1 , Ana
Laura Carvalho 1 , Angela Santos 1 , Maria Medeiros 1 , Klauss Rabe 2 ,
Marisa Dolhnikoff 1 , Thais Mauad 1 . 1 Pathology, University of Sao Paulo Medical
School, Sao Paulo, SP, Brazil; 2 Pathology, Krankenhaus Grosshandorf, Germany
Rationale: Dendritic cells (DCs) are a heterogeneous class of antigen presenting cells that initiate immune responses in asthma. Little information is known
about the expression of different DCs in the airways and lymph nodes (LNs) of
asthmatics. Our aim was to study the expression of CD83+ mature DCs, CD207+
Langerhans cells, and factor XIIIa+ reticular DCs in mediastinal LNs and airways
of patients that died of asthma.
Methods: We studied 10 non-smoker fatal asthma patients (FA) and 8 non-smoker
individuals that died of non-pulmonary causes (controls, CTRLs). Immunohistochemistry was performed with antibodies against CD83, CD207 and factor XIIIa.
The total area stained with anti-CD83/CD207 antibodies was measured on the
cortical area of the LNs and on the internal, airway smooth muscle and external
layers of the cartilaginous airways. Factor XIIIa was analyzed only on LNs.
Results: CD83 and CD207 stained cells in the airways and all antibodies stained
cells in the LNs of FA and CTRLs. No differences were found in the areas stained
with CD83, CD207 and factor XIIIa between FA and CTRLs. In fatal asthma
CD83+ stained area in LNs correlated with CD207+ stained area in LNs (r = 0.65;
p = 0.04) and CD207+ stained area in LNs correlated with CD207+ stained area
in the internal (r = 0.79, p = 0.006), muscle (r = 0.78, p = 0.008) and external (r =
0.73, p = 0.02) layers of the airways.
Conclusion: A fatal asthma episode is not associated with an increased expression
of Langerhans cells, factor XIIIa+ reticular cells and mature CD83+ DCs in cartilaginous airways or thoracic LNs. In asthma however, some DC cell trafficking
between airway mucosa and LNs seems to occur.

P815
TCR V-beta usage in patients with sarcoidosis
Kerstin Ahlgren, Tina Ruckdeschel, Anders Eklund, Jan Wahlström,
Johan Grunewald. Medicine, Karolinska Institutet, Stockholm, Sweden
Sarcoidosis is a granulomatous disease of unknown aetiology, mainly affecting the
lungs. Elevated numbers of activated T cells are found in bronchoalveolar lavage
(BAL) fluid. HLA-DRB1*0301+ (DR3+) patients, who typically have Löfgren’s
syndrome, are characterized by good prognosis and an accumulation of lung CD4+
T cells using the T cell receptor (TCR) gene segment Valpha2.3 (AV2S3). However,

It is revealed, that groups authentically (p < 0,05) differed on parameters of spirometry IRV, VC, FVC, FEV1, FEF25, FEF50, FEF75, FEF 25-75. CD4+/CD8+
T-cells ratio correlated with parameters of spirometry (IRV, VC, FVC, FEV1,
FEF25, FEF50, FEF75, FEF 25-75) in patients with pulmonary tuberculosis. At
parameter CD4+/CD8+ T-cells ratio > 1,3 the lowest parameters of spirometry
were marked, and at parameter CD4+/CD8+ T-cells ratio < 1,3 parameters of
spirometry were the highest.
Conclusion: Connection between CD4+/CD8+ T-cells ratio and parameters of
spirometry is revealed in patients with pulmonary tuberculosis.

P817
Airway smooth muscle behaviour is altered following coculture with
fibrocytes
Ruth Saunders, Davinder Kaur, Camille Doe, Fay Hollins,
Christopher Brightling. Institute for Lung Health, Dept Infection, Immunity and
Inflammation, University of Leicester, United Kingdom
Asthma is a major cause of morbidity and mortality worldwide and its prevalence
is increasing. The airway smooth muscle (ASM) in asthma is dysfunctional with
increased mass and contractility. Fibrocytes (FC) are elevated in the peripheral
blood and ASM in asthma and ASM has the potential to mediate FC recruitment
(Saunders et al, J Allergy Clin Immunol, 2009;123:376-84). We hypothesised that
FCs modify ASM behaviour to contribute to ASM dysfunction in asthma.
FCs were isolated from peripheral blood, ASM from bronchial biopsies and lung
resection material. ASM contraction was assessed by collagen gel contraction, and
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potential mechanisms for increased mass by migration, proliferation and survival
assays.
Contraction of collagen gels impregnated with ASM cultured with FCs for 3-4d
vs ASM alone increased significantly (i.e. reduction in area under curve of gel
size as a percentage of the original size plotted over 30 min (AUC30 ), Table 1).
ASM wound healing (WH) increased significantly in the presence of supernatants
(SNs) from FC±ASM 7d cultures vs control media, but no additional WH was
seen in the presence of FC or FC+ASM SNs vs ASM SNs alone (Table 1). ASM
proliferation and survival was unaffected by culture with FCs/FC SNs for 7d.

in viable cells with little change in necrotic and apoptotic cells. HPF, however, did
not undergo apoptosis in response to MS. Cellular pAkt content was reduced in
response to MS in HPMEC and ATII cells, unchanged in A549 cells and increased
in HPF. PI3K stimulation increases the percentage of apoptotic cells.
In contradiction with endothelial and epithelial cells, pulmonary fibroblasts do not
undergo apoptosis and show increased PI3K in response to MS. In lung injury
fibroblast may remain as a scaffold for the pulmonary structure leading the way
for repair.

Table 1

P820
Remodelling of cytoskeleton towards a softer cell by latrunculin prevents
stretch-induced apoptosis in alveolar type II cells
Hartmut Kuhn 1 , Thomas Fuchs 2 , Franziska Wetzel 2 , Stephan Hammerschmidt 1 ,
Josef A. Käs 2 , Hubert Wirtz 1 . 1 Dept. of Respiratory Medicine, University
Hospital, Leipzig, Germany; 2 Institute for Experimental Physics I, Department of
Physics and Geosciences, University of Leipzig, Germany

Control

FC

FC+ASM

ASM

Contraction (AUC30)
2931±32 (no cells) 2909±20 2295±116*¶# 2522±146
WH (cells moved into wound at 6h)
25±4
41±7*¶
44±8*
44±8*
p<0.05 vs *control, # FC, ¶ ASM, t-tests, n=3-5.

Localisation of FCs to the ASM-bundle could contribute to the hypercontractility
of ASM in asthma, which is integral to the pathophysiology of asthma. The mechanism by which this occurs requires further investigation, but has the potential to
provide future therapeutic targets.

P818
Airway wall responses to tidal breathing and deep inspiration
Thomas K Ansell 1 , Peter B. Noble 2 , Howard W. Mitchell 1 , Peter McFawn 1 .
1
School of Anatomy, Physiology and Human Biology, University of Western
Australia, Perth, WA, Australia; 2 Centre for Neonatal Research and Education,
University of Western Australia, Perth, WA, Australia
Introduction: Mechanical stretch attenuates airway smooth muscle (ASM) force
production, which may explain the reversal of bronchoconstriction (i.e. bronchodilation) following a deep inspiration (DI) in vivo. We measured the effect of
simulated DI on both narrowing and ASM force in isolated bronchi.
Methods: Bronchial segments were dissected from pig lungs and maintained in
organ bath chambers. Airway narrowing (% volume) to acetylcholine (ACh, 10-7 M
- 3x10-3 M) was measured under static transmural pressure (Ptm ) conditions and
during fixed Ptm oscillations simulating tidal breathing (5cmH2 O) with intermittent DI (25cmH2 O). In a separate group of experiments, the above protocols
were repeated using fixed volume oscillations to simulate tidal and DI breathing
whilst measuring the increase in Ptm produced by ASM contraction. Under each
condition, airway wall stiffness was measured from the change in Ptm and volume
during tidal oscillations.
Results: Under static conditions, maximal response to ACh was 92.3m4.3% narrowing (n=6) and 73.5±9.2cmH2 O Ptm (n=4). DI to 25cmH2 O reversed ∼60%
narrowing at low doses of ACh but had no affect at moderate or high doses, whereas
fixed volume DI attenuated ASM force to 12.7±5.6cmH2 O (t-test, p<0.01) even
at high doses. At maximal contraction to ACh, stiffness increased ∼10 fold in
both groups of which DI had no affect under fixed Ptm conditions but reversed
60.9±4.4% (p<0.001) under fixed volume oscillation conditions.
Conclusions: The mechanical loading conditions present during tidal breathing
and DI influence the airway response to mechanical stretch. Inhibition of bronchoconstriction to mechanical stretch is minimal during fixed Ptm oscillations
particularly at high levels of ASM activation.
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P819
PI3K signalling may explain differential response of lung cells to mechanical
stretch
Stefan Hammerschmidt, Hartmut Kuhn, Hans-Jurgen Seyfarth, Christian Gessner,
Hubert Wirtz. Department of Respiratory Medicine, University of Leipzig,
Germany
Alveolar epithelial cells may be subjected to increased mechanical stretch (MS)
during ventilation although low tidal volume is applied. High amplitude MS impairs
PI3K activity and leads to apoptosis in alveolar type II (ATII) cells. The response
of human pulmonary microvascular endothelial cells (HPMEC), fibroblasts (HPF),
human A549 cells and rat ATII cells to MS is compare in this study.
Stretching patterns (frequency/change in surface area) were chosen to mimic
physiological breathing (P) and the effects of high frequency (hF), high amplitude
(hA) and both (hFA). MS was compared with static cultures at 24h. Supernatant
LDH, cell necrosis/apoptosis (Annexin-V binding/propidium iodide-staining) and
cellular PI3K activity (measured as phosphorylated Akt-kinase, pAkt) were analyzed. MS increased the release of LDH in all cell types. This effect increased
with the hF, hA and hFA stretching patterns. Viable HPMEC and ATII cells
decreased significantly in response to MS with a minimum in the hFA and hA
group; predominately due to apoptosis. A549 cells showed only a small decrease

Background: Cyclic stretching of alveolar type II (ATII) cells is associated with
alterations of the actin cytoskeleton and has been shown to induce apoptosis.
Objectives: We hypothesize that the cytoskeleton of ATII cells and its viscoelastic
properties are involved in the mediation of high amplitude mechanical stretchinduced apoptosis. Therefore we investigated the influence of the actin-modulating
drug Latrunculin D on viscoelastic properties and stretch-induced apoptosis of
ATII cells.
Methods: Alveolar type II (ATII) cells from Sprague Dawley rats were exposed
to cyclic stretching using a pattern characterized by frequency of 40 [min-1] and
an amplitude of 30 [%]. During stretching cells were treated with Latrunculin D.
After stretching we determined apoptosis and cell injury using an Annexin V-FITC
Apoptosis Detection Kit and the Cytotoxicity Detection kit. Further, elasticity
measurements of Latrunculin treated cells were performed with the atomic force
microscope (AFM) and the optical stretcher.
Results: Determination of elastic modulus using the AFM showed that Latrunculin reduced stiffness of ATII cells (83,5%). Using the optical stretcher ATII
cells treated with Latrunculin showed a higher deformation than controls (25,3%).
Treatment of overstretched cells with Latrunculin reduced significant the number
of apoptotic cells (control 30,0%, Latrunculin 19,1%) and decrease the level of
LDH (control 0,21 U/ml; Latrunculin 0,13 U/ml).
Conclusions: We conclude that the remodelling of cytoskeleton toward a softer
cell is a protective mechanism against stretch-induced apoptosis in ATII cells.

P821
Surfactant release into the alveolar space protects the lung from
ventilation-induced injury
Virginia Egido 1,3 , Yeni Rojas 2,3 , Almudena López-Sánchez 1,3 ,
Antonio Ferruelo 2,3 , Jose Ángel Lorente 2,3 , Andrés Esteban 2,3 , Cristina Casals 1,3 .
1
Bioquímica y Biología Molecular I, Universidad Complutense de Madrid,
Madrid, Spain; 2 Unidad de Cuidados Intensivos, Hospital Universitario de
Getafe, Getafe, Madrid, Spain; 3 Centro de Investigación Biomédica en Red de
Enfermedades Respiratorias, Instituto de Salud Carlos III, Madrid, Spain
Objective: The aim of this study was to investigate mechanisms involved in
resistance to ventilation-induced lung injury.
Methods: Sprague-Dawley rats were randomly exposed to a non-injurious lowstretch ventilation (VT =9 ml/kg, PEEP=5 cm H2 O) (n=12) and an injurious
high-stretch ventilation (VT =25 ml/kg, PEEP=0 cm H2 O) (n=29). Animals were
continuously monitored for a maximum period of 2.5 h. The high-stretch ventilation group (HV) was subdivided in two groups: 1) animals showing a substantial
PO2 reduction and peak airway pressure (Paw) increase, sacrificed at 60 min
(HV60) (n=11); and 2) animals with insignificant PO2 and Paw changes at 60 min
(n=18), sacrificed at 150 min (HV150). Lung tissue, plasma, and bronchoalveolar
fluid (BAL) were analyzed in the three groups. BAL provided native cytometric,
inflammatory marker, and surfactant data.
Results: The HV60 group was characterized by leakage of plasma proteins into the
alveoli, presence of hyaline membranes, high increase of inflammatory markers in
BAL (TNF-α, MIP-2, MCP-1, C-reactive protein, and acidic sphingomyelinase),
pronounced decrease of alveolar macrophages, and an accelerated conversion of
freshly secreted active surfactant to inactive surfactant. In contrast, the HV150
group was characterized by high amount of active surfactant, absence of edema,
and normal PO2 . These animals exhibited a slight decrease of alveolar macrophages and increase of some BAL inflammatory markers (IL6, TNF-α, MIP-2, and
MCP-1).
Conclusions: These results suggest that increased surfactant release into the alveolar space safeguards the lung from ventilation-induced injury and that surfactant
alteration might directly contribute to lung dysfunction.
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P822
Effects of PEEP-like cyclic stretch on the IL-6 protein production in normal
human pulmonary artery endothelial cells in vitro
Kozue Kobayashi 1 , Hidenori Inaoka 1,2 , Satoru Nebuya 1,2 , Yutaka Fukuoka 3 ,
Kenichi Kokubo 1,2 , Hirosuke Kobayashi 1,2 , Makoto Noshiro 1,2 . 1 School of Allied
Health Science, Kitasato University, Sagamihara, Kanagawa, Japan; 2 Graduate
School of Medical Science, Kitasato University, Sagamihara, Kanagawa, Japan;
3
Graduate School of Biomedical Science, Tokyo Medical and Dental University,
Bunkyou-ku, Tokyo, Japan
Background and aim: Excessive cyclic stretch is one of the main causes of
ventilator-induced lung injury. However, the molecular mechanisms of the injury
by cyclic stretch have not yet been fully understood. The aim of the present
study was to examine the effects of PEEP-like cyclic stretch on the IL-6 protein
production in human pulmonary artery endothelial cells (HPAECs) in vitro.
Methods: Normal HPAECs were stretched by a FlexcellR FX-4000T™ Tension
System (Flexcell International). The stretching rate was 15 cycles/minute, and the
cells were cyclicly stretched from 0 to 5%, 0 to 10%, 0 to 20%, 3 to 20% and 5 to
20%. Stretch from 3 to 20% and from 5 to 20% simulated excessive stretch during
mechanical ventilation with PEEP. The cells were stretched for various durations
(0, 1, 3, 6 and 12 hours). During the experiments, culture medium was sampled 0,
3, 6 and 12 hours after stretch started. The IL-6 concentration of the samples was
determined by ELISA.
Results: Excessive stretch (0 to 20%) significantly increased the IL-6 production
of the cells stretched for more than 3 hours compared to the unstretched cells (n=5,
P<0.05), but moderate stretch (0 to 5% and 0 to 10%) did not. PEEP-like stretch
(3 to 20% and 5 to 20%) produced no significant changes in the IL-6 protein
production of the cells at any sampling points.
Conclusions: The IL-6 protein was produced by excessive cyclic stretch (0 to
20%). However, the IL-6 production was significantly suppressed by PEEP-like
cyclic stretch (3 to 20% and 5 to 20%). This result suggests that HPAECs would be
protected by PEEP during mechanical ventilation even if the cells are excessively
stretched.

P823
LSC 2012 Abstract – Repair of the very immature lung following brief,
injurious mechanical ventilation commences within 24 hours
Nadine Brew 1 , Stuart Hooper 2,3 , Megan Wallace 2,3 , Richard Harding 1 . 1 Dept of
Anatomy and Developmental Biology, Monash University, Melbourne, Australia;
2
Dept of Obstetrics and Gynaecology, Monash University, Melbourne, Australia;
3
Monash Instute of Medical Research, Monash University, Melbourne, Australia
Background: Very preterm infants often require mechanical ventilation (MV).
This intervention can cause lung injury that contributes to bronchopulmonary
dysplasia. To investigate mechanisms of injury and repair in we have developed a
novel method of ventilating the lungs of fetal sheep. Using this model MV-induced
injury resolves within 15d, but it is not known when repair starts.
Methods: Pregnant sheep at 110d and 125d gestational age (GA; term=147dGA)
underwent aseptic surgery in which the fetal trachea was intubated and fetal lungs
ventilated for 2h with an injurious MV protocol. Ewes and fetuses remained
healthy until necropsy, performed 1d later. Unventilated fetuses were controls,
n=6.
Results: Following MV, severe lung injury was present at 1d. At 1d potential repair
genes (metallothionein and urokinase receptor) mRNA levels were increased in
MV lungs at both stages of development. There was no difference in the mRNA
levels of early response genes (CTGF, CYR-61, and EGR-1) and inflammatory
genes (IL-1β, IL-6, IL-8 and TNFα).
Conclusions: Following MV injury, repair processes, commencing with normalisation of early response and inflammatory gene expression and the activation of
repair genes, occurs within 24h.

P824
Influence of protein kinase C on stretch-induced apoptosis in rat alveolar
type II cells
Hartmut Kuhn, Claudia Hänel, Stephan Hammerschmidt, Hubert Wirtz. Dept. of
Respiratory Medicine, University Hospital, Leipzig, Germany
Background: Cyclic stretching of alveolar type II (ATII) cells has been shown to
induce apoptosis and is associated with alterations of F-actin cytoskeleton. Protein
kinase C is able to promote alterations in the actin cytoskeleton.
Objektives: We hypothesize that PKC is involved in the regulation of apoptosis in
stretched cells. Therefore we investigated the PKC expression in stretched cells
and their influence on actin cytoskeleton and stretch-induced apoptosis.
Methods: Alveolar type II (ATII) cells were exposed to cyclic stretch using a
stretching pattern characterized by frequency of 40 [min_1] and an amplitude of
30 [%]. After stretching we determined PKC-expression by Western blot. Next,
we treated ATII cells with phorbol ester (PMA, a PKC stimulator), measured
(a) F-actin by phalloidin staining, (b) elasticity with atomic force microscope
(AFM), and (c) determined the effect of PMA on stretch-induced apoptosis using
an Annexin V-FITC Apoptosis Detection Kit. Further, we tested the effect of the
PKC inhibitor Staurosporin on stretch-induced apoptosis.
Results: Our results showed an increase of PKC in stretched ATII cells after
1h. The stimulation of PKC with phorbol ester (PMA) induced a decrease of

F-actin (21,5%) and elastic modulus (24,9%). We observed that treatment of ATII
cells with PMA during stretching reduced the number of apoptotic cells (control
32,8%; PMA 16,1%). Inhibition of PKC using staurosporin increased the number
of apoptotic cells (control 27,7%; Staurosporin 36,1%).
Conclusions: We conclude that activation of PKC is able to prevent apoptosis in
stretched cells. Remodelling of cytoskeleton to a softer cell by PKC seems to be a
possible mechanism for it.

P825
Kallistatin protects against LPS-induced mouse lung injury
Wei-Chieh Lin 1 , Chiou-Feng Lin 2,3 , Shiou-Ling Lu 3 , Yee-Shin Lin 3 .
1
Department of Internal Medicine, National Cheng Kung University Hospital,
Tainan, Taiwan; 2 Institute of Clinical Medicine, National Cheng Kung University
Medical College, Tainan, Taiwan; 3 Department of Microbiology and Immunology,
National Cheng Kung University Medical College, Tainan, Taiwan
Acute lung injury (ALI) is caused by overwhelming lung inflammation, resulting
in diffuse alveolar damage, edema, and subsequently respiratory dysfunction. The
mortality remains high, and the treatments are exclusively supportive because of
lacking selective and efficacious pharmaceutical agents targeting on the pathogenesis of ALI. Kallistatin is a serine proteinase inhibitor that exhibits pleiotropic
functions in vasodilation, anti-angiogenesis, anti-inflammation, and anti-apoptosis,
which may contribute to its therapeutic effects in a variety of human diseases.
Kallistatin is also found in the lungs, implicating its involvement in the regulation
of lung functions. However, the role of kallistatin in the pathophysiology of ALI
is still unclear. Herein, we hypothesized that kallistatin plays a role in protection
against lung injury. Using kallistatin gene-transferred mice by delivering plasmid
DNA encoding human kallistatin into the lungs, we examined the protective effect
of kallistatin against LPS-induced lung injury. We found that the severity of lung
injury was attenuated in kallistatin gene-transferred mice compared with untreated
mice, indicated by decreasing cell counts, LDH and protein levels of bronchoalveolar lavage fluids (BALF). BALF levels of TNF-α, IL-1β, MIP-2, and IL-6 were
also lower in human kallistatin gene-transferred mice than untreated mice, suggesting a decline in inflammatory response after LPS treatment. In addition, the
kallistatin gene-transferred mice showed less extent of epithelial cell apoptosis
shown by TUNEL staining. Our data demonstrate for the first time that kallistatin
protects against LPS-induced lung injury through attenuation of inflammation and
epithelial cell apoptosis.

P826
Plant proteinase from Bauhinia bauhinioides Kallikrein inhibitor (BbKI)
attenuates mechanics, inflammation and remodelling induced by elastase in
mice
Bruno Martins Oliveira 1 , Rafael Almeida-Reis 1 , Osmar A. Theodoro 1 , Leandro
V. Oliva 1 , Daniel Flisch Rodrigues 1 , Nathalia Pinheiro 1 , Maria L.V. Oliva 2 ,
Carla M. Prado 3 , Milton M. Martins 1 , Iolanda F.L.C. Tibério 1 . 1 Clinical
Medicine, Faculty of Medicine, University of Sao Paulo, SP, Brazil; 2 Bioquímica,
Universidade Federal de São Paulo, SP, Brazil; 3 Ciências Biológicas,
Universidade Federal de São Paulo, Diadema, SP, Brazil
Proteinases plays a key role on emphysema development. This study evaluated the
capacity of the plant proteinase inhibitor BbKI in the inactivation of elastase and
its response modulator.
Methods: C57Bl6 mice received elastase intratracheal or saline (Ve group). Afterwards, mice were treated with BbKI (2mg/kg) on days 1, 14, 21 after elastase
instillation (I-E group) or saline instilation. On day 30 mice were anesthetized
and mechanically ventilated and we analyzed respiratory system resistance (Rrs),
elastance (Ers), tissue elastance (Htis), tissue damping (Gtis), airway resistance
(Raw) and exhaled nitric oxide (ENO). Afterwards, bronchoalveolar lavage fluid
(BALF) was performed and lungs were removed. By morphometry, we quantified
the mean linear intercept (Lm), and the amount of collagen and elastic fibers in
distal lung parenchyma.
Results: In elastase group there was a significant increase in the Ers, Rrs, Raw,
Htis, Lm, ENO, total and, macrophages, neutrophils and lymphocytes in BALF,
and elastic and collagen fibres compared to controls (p<0.05). The BbKI treatment of elastase group decreased the Lm (59.33±4.74 μm), Raw (0.33±0.05
cmH2O/ml/s), Ers (36.83±5.73 cmH2O/L), Rrs (0.843±0.19 cmH2O/mL/s), Htis
(37.360±6.2 cmH2O/mL/s), total cells (69.25±20.98x104 cells/mL), neutrophils
(19.38±9.11x104 cells/mL), lymphocytes (1.95±1.24x104 cells/mL) in the BALF,
ENO (19,66±8,33 ppb) and elastic fibers content (30%±0.1%) compared to
E-group (p<0.05).
Conclusions: This proteinase inhibitor (BBKI) reduced elastase-induced pulmonary inflammatory and extracellular matrix remodeling alterations.
Financial Support: FAPESP, CNPq, LIM-20 HCFMUSP.
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P827
A single dose of a specific serinoprotease inhibitor attenuated the
protease-antiprotease imbalance in an experimental model of emphysema
Clarice R. Olivo 1 , Juliana D. Lourenço 1 , Luana Neves 1 , Francine Almeida 1 ,
Carla M. Prado 2 , Iolanda C.L. Tibério 1 , Aparecida Tanaka 3 , Sergio Sasaki 4 ,
Milton A. Martins 1 , Fernanda D.T.Q.S. Lopes 1 . 1 Medicine, School of Medicine
of University of Sao Paulo, SP, Brazil; 2 Biological Science, Universidsade
Federal de Sao Paulo, SP, Brazil; 3 Biochemistry, Universidade Federal de Sao
Paulo, SP, Brazil; 4 Human and Natural Science, Universidade Federal do ABC,
Sao Paulo, SP, Brazil

P829
Treatment with proteinase inhibitor, BbCI, modulates inflammatory
response, mechanic alterations, and remodeling on elastase-induced
emphysema in mice
Rafael Almeida-Reis 1 , Bruno T.M. Oliveira 1 , Osmar A. Theodoro-Junior 1 ,
Leandro V. Oliva 1 , Nathalia Pinheiro 3 , Marlon V. Brito 2 , Fernanda
D.Q.T. Lopes 1 , Carla M. Prado 3 , Milton A. Martins 1 , Maria Luiza V. Oliva 2 ,
Iolanda F.L.C. Tibério 1 . 1 Clinical Medicine, School of Medicine, University of
São Paulo, SP, Brazil; 2 Biochemistry, Federal University of São Paulo, Brazil;
3
Biological Sciences, Federal University of São Paulo, Diadema, Brazil

We showed that a single dose of specific serinoprotease inhibitor in mice attenuated
parenchymal destruction with an improvement in lung function in emphysema.
Objectives: To study the possible effects of this inhibitor in pathological mechanisms that contribute to emphysema.
Methods: Mice were submitted to either a nasal instillation of porcine pancreatic
elastase (PPE) or saline (S) and 1h after, animals received a second nasal instillation of either a protease inhibitor (r-BmTIA, 35.54pmol) or vehicle (VE). After
21 days,we evaluated the number of macrophages (MAC) and cells expressing
metalloproteinase 12 (MMP12) to assess the protease-antiprotease imbalance. We
quantified caspase-3 to evaluate apoptosis and expression of 8-isoprostane as a
marker of oxidative stress.
Results: We observed an increase in MAC in groups that received PPE and only
PPE-VE group showed higher values of MMP-12. There were no differences
between groups when we analyzed caspase-3 and 8-isoprostane.

Bauhinia bauhinioides Cruzipain Inhibitor (BbCI) is a proteinase inhibitor that
neutralizes neutrophil elastase and cathepsin G. The present study evaluated the
capacity of BbCI in the treatment of elastase-induced emphysema.
Methods: Mice received elastase intratracheally (ELA group) or saline (SAL
group). Afterwards, mice were treated with BbCI (2 mg/kg) at days 1, 15 and 21
after elastase (ELABI group) or saline instillation (SALBI group). At day 28, mice
were ventilated and respiratory resistance (Rrs), elastance (Ers), tissue elastance
(Htis), tissue damping (Gtis), airway resistance (Raw), and exhaled nitric oxide
(ENO) were analyzed, and BALF was obtained. We also quantified, mean linear
intercept (Lm), elastic and collagen fibers.
Results: In ELA group, there was a significant increase in the Ers, Rrs, Raw, Htis,
Lm, ENO, total cells, macrophages, neutrophils and lymphocytes in BALF, elastic
and collagen fibres compared to controls (p<0.05). In ELABI group, we observed a
decrease in Ers (37.08±1.6 cmH2O.mL.-1), Rrs (0.76±0.1 cmH2O/mL.-1.s), Raw
(0.27±0.1 cmH2O/mL/s), Htis (39.47±1.7 cmH2O/mL/s (1-α)), Lm (58.2±2.7
μm), elastic content (0.34±0.02%), total cells (1.17±0.1 104 cells/mL) and
neutrophils (0.00±0.0 104 cells/mL) in BALF compared to ELA group (p<0.05).
Conclusions: The treatment with BbCI reduced inflammatory, mechanics and
extracellular matrix remodeling alterations induced by elastase. Although more
studies need to be performed to elucidate the mechanisms involved in this process,
but we may considerate BbCI as a therapeutic tool for COPD management.
Supported by: FAPESP, CNPq, LIM-20 HCFMUSP.

MAC-2 (cells/μm2 )
MMP-12 (cells/μm2 )
Caspase-3 (cells/μm2 )
8-isoprostane (%)

SAL-VE

SAL-BMTIA

ELA-VE

ELA-BMTIA

1.593±0.406
1.474±0.254
1.302±0.218
2.658±0.477

1.854±0.287
1.609±0.180
1.479±0.154
4.054±0.477

2.607±0.307*
2.579±0.235**
1.461±0.202
2.892±0.624

2.202±0.217
1.711±0.166
1.147±0.143
2.470±0.441

*Compared to control groups; **compared to other groups.

Conclusions: Although this inhibitor treatment has not diminished the macrophages in animals that received PPE, it reduced MMP-12 positive cells, suggesting
that the improvement in parenchyma destruction and in lung function occurred
due to attenuation in protease-antiprotease imbalance.
Supported by FAPESP, LIMHC-FMUSP, Brazil.

P828
Plant proteinase inhibitor from Enterolobium contortisiliquum (EcTI)
attenuates elastase-induced pulmonary inflammatory, remodeling and
mechanical alterations in mice
Osmar A. Theodoro-Junior 1,2 , Ricardo Henrique Marques 1,2 ,
Rafael Almeida-Reis 1 , Bruno T. Martins-Oliveira 1 , Leandro V. Oliva 1 ,
Tales Lopes 1 , Carla M. Prado 1,3 , Maria L.V. Oliva 4 , Milton Martins 1 , Iolanda
F.L.C. Tibério 1 . 1 Clinical Medicine, Faculty of Medicine, University of Sao
Paulo, SP, Brazil; 2 Núcleo de Ciênicas da Saúde, Universidade de Mogi das
Cruzes, SP, Brazil; 3 Ciências Biológicas, Universidade Federal de São Paulo,
Diadema, SP, Brazil; 4 Bioquímica, Universidade Federal de São Paulo, SP, Brazil
Aims: To evaluate if a plant Kunitz proteinase inhibitor EcTI contributes to inactivation of elastase-induced mechanical, inflammatory and remodelling alterations.
Methods: C57Bl6 mice received elastase (E group). Control group received saline
(Ve group). Mice were treated with EcTI (2mg/kg) on days 1, 14 and 21 after
elastase instillation (I-E group). On day 30, mice were anesthetized, mechanically
ventilated and we analyzed respiratory system resistance (Rrs) and elastance (Ers),
tissue elastance (Htis), tissue damping (Gtis), airway resistance (Raw) and exhaled
nitric oxide (ENO ). Bronchoalveolar lavage fluid (BALF) was performed, lungs
were removed and by morphometry, we quantified the mean linear intercept (Lm),
collagen and elastic fibers in lung parenchyma.
Results: In E-group there was a significant increase in the Ers, Rrs, Raw,
Htis, Lm, ENO , total cells and macrophages,neutrophils and lymphocytes in
BALF, elastic and collagen fibres compared to controls (p<0.05). In I-E group
there was a decreased in Lm (57.63±5.2μm), Raw (0.29±0.05cmH2 O/ml/s),
Ers (34.71±3.16cmH2 O/L), Htis (36.30±4.42cmH2 O/mL/s), macrophages
(94.86±2.36%), neutrophils (3.29±2.31%), and lymphocytes (0.91±0.28%) in
the BALF, ENO (31.67±2.23ppb) and collagen fibers (0.69%±0.04%) compared
to E-group (p<0.05).
Conclusions: This proteinase inhibitor (EcTI) reduced elastase-induced pulmonary
inflammatory, remodeling and mechanical alterations induced by elastase. Although
more studies need to be performed, this inhibitor may contribute as potential therapeutic tool for COPD management.
Financial support: FAPESP, CNPq, LIM-20 HCFMUSP.

P830
Angiopoietins: Possible biomarkers in severe pneumonia?
Anne-Kathrin Neuhauß 1 , Birgitt Gutbier 1 , Taut Friedemann 2 , Andreas Günther 3 ,
Doris Stoll 1 , Norbert Weißmann 3 , Timothy J. Mitchell 4 , Hartwig Schütte 1 ,
Norbert Suttorp 1 , Martin Witzenrath 1 , Capnetz Study Group 5 . 1 Department for
Infectious Diseases and Respiratory Medicine, Charité Universitätsmedizin,
Berlin, Germany; 2 Nycomed, GmbH, Konstanz, Germany; 3 Medical Clinic II,
University of Giessen and Marburg Lung Center (UGMLC), Gießen, Germany;
4
Glasgow Biomedical Research Centre, University of Glasgow, United Kingdom;
5
Capnetz, Stiftung, Hannover, Germany
In severe pneumonia, endothelial permeability may develop due to an inadequate
host-pathogen interaction and might lead to acute lung injury (ALI). The angiopoietins Ang-1 and Ang-2 are centrally involved in inflammation and permeability.
Ang-1 reduces endothelial inflammation whereas Ang-2 enhances the impact of
inflammatory stimuli on the endothelium. In murine pneumococcal pneumonia,
we previously observed that therapeutic application of Ang-1 attenuated lung
injury in severe pneumonia, and pretreatment with specific siRNA against Ang-2
reduced pneumolysin (PLY) induced permeability in isolated perfused mouse lungs
(ERS2011).
In this study, Ang-1 and Ang-2 were quantified in serum of patients with lethal
(n=58) and non-lethal (n=42) pneumonia (CRB65 0-3;CAPNETZ) as well as
patients with pneumonia-induced ALI (VALIDstudy, n=44). Stimulating human
umbilical vein endothelial cells (HUVEC) with PLY, we measured Ang-2 levels
after 3 hours and investigated the impact of Ang-2 on endothelial barrier function
in vitro.
At the time of pneumonia diagnosis, patients with subsequently lethal pneumonia
had higher Ang-2 serum levels than patients with non-lethal pneumonia. Ang-2
levels correlated with procalcitonin concentrations. In pneumonia-induced ALI
reduced serum Ang-1 and increased serum Ang-2 converged to normal amounts
within 7 days. PLY stimulation increased Ang-2 release from HUVEC, and Ang-2
caused a rapid permeability increase in HUVEC monolayers.
Our combined results suggest that angiopoietins may play an important role in the
development of lung failure in pneumonia. Current further investigations in larger
patient cohorts may validate Ang-2 as biomarker for improved risk stratification
in pneumonia.

P831
Reduction of endogenous acetylcholine contributes to pulmonary
inflammation in a model of emphysema in mice
Rosana Banzato 2 , Nathália Pinheiro 2 , Clarice Olivo 2 , Fernanda Santana 2 ,
Iolanda Tibério 2 , Vânia Prado 3 , Marco Antônio Prado 3 , Milton Martins 2 ,
Fernanda Lopes 2 , Carla Prado 1 . 1 Department of Biological Science,
Universidade Federal de São Paulo, Diadema, SP, Brazil; 2 Medicine, Faculdade
de Medicina da Universidade de São Paulo SP, Brazil; 3 Robarts Research
Institute, University of Western Ontario, London, ON, Canada
Emphysema is characterized by pulmonary inflammation and destruction. Acetylcholine (ACh) regulates inflammation due to the activity of the cholinergic
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anti-inflammatory system in several diseases and ACh release depends on neurotransmitter storage in synaptic vesicles mediated by the vesicular acetylcholine
transporter (VAChT).
Aim: To investigate the role of the cholinergic system on emphysema in mice with
reduced levels of ACh release.
Methods: Mice with decreased expression of VAChT (VAChT KDHOM 70%)
(HOM) and littermate wild-type mice (WT) received intranasal elastase or saline
on day 0. On day 28, pulmonary mechanics, bronchoalveolar lavage fluid (BALF),
mean linear intercept (Lm), elastic and collagen fibers in alveolar septa were
evaluated.
Results: WT-treated elastase animals presented a reduction in tissue elastance
(Htis) and an increase in Lm, total cells and macrophages in BALF, and collagen and elastic fibers in lung parenchyma compared to saline groups (p<0.05).
The HOM-treated elastase animals presented high values of total cells, macrophages, lymphocytes and neutrophils in BALF compared to WT-treated elastase
group (P<0.05). There were no differences between WT-treated elastase and
HOM-treated elastase groups in Htis, Lm, collagen and elastic fibers content.
Conclusions: Reduction of endogenous ACh worsens pulmonary inflammation
in mice with emphysema without changing pulmonary function and remodeling,
suggesting that inflammation per se is not the major determinant of pulmonary
function in this model. Our results suggest however a major role of the cholinergic
anti-inflammatory system in the control of inflammatory response induced by
elastase.

P832
Activation of the coagulation system following exposure of mice to chlorine
Sadis Matalon, Sotirios Zarogiannis, Naseem Anjun, Karen Iles,
Jean-Francois Pittet. Anesthesiology, University of Alabama at Birmingham, AL,
United States
Chlorine (Cl2 ) is a highly irritant and reactive gas produced in large quantities
throughout the world. The accidental release of large amounts of Cl2 in 30 large
cities world-wide, caused significant mortality and morbidity to humans and animals. Our previous findings show that exposure of rodent to Cl2 causes both
pulmonary and systemic injury (Zarogiannis et al. Am J Respir Cell Mol Biol.
2011;45(2):386-92; Honavar et al.Am J Respir Cell Mol Biol. 201145(2):419-25.)
Herein we tested the hypothesis that exposure to Cl2 activates intraalveolar and
systemic coagulation cascades which in turn may contribute to the development
of lung and other end-organ injury. Male C57Bl/6 mice (6-8 weeks) were exposed
to either Cl2 (600 ppm for 45 minutes in environmental chambers) or air (0 ppm).
Mice were returned to room air and sacrificed immediately or at 1 h post-exposure
and their lungs were lavaged. Mice exposed to Cl2 had much higher levels of
Thrombin/anti-Thrombin (TAT) complexes (measured by ELISA) as compared
to those exposed to air both in the BAL (10±2 ng/ml vs. 0.5 + 0.1; mean +
SE; n=6; p<0.01) and plasma (25±0.1 ng/ml vs. 0.1±0.05; mean + SE; n=6;
p<0.01) at 1 h post exposure. In addition clotting time in the blood (measured
by thromboelastometry) was significantly prolonged in Cl2 exposed mice as compared with air controls (275±25 sec. vs. 150 2±10; mean + SE; n=6; p<0.01). In
contrast, there was no significant change in the clotting time blood taken from mice
immediately after Cl2. Taken together, these data demonstrates a strong activation
of the coagulation within the airspaces as well as the development of a systemic
disseminated intravascular coagulation after Cl2 exposure in mice.
P833
Novel swine model of transfusion-related acute lung injury (TRALI)
Hitoshi Okazaki 1,3 , Osamu Ishikawa 2 , Takehiko Iijima 3 , Takahiro Kohira 1 ,
Mai Teranishi 3 , Shin Kawasaki 4 , Akira Saito 4 , Yu Mikami 4 , Ayumi Horikawa 3 ,
Asuka Sugiura 1 , Shiho Hashimoto 1 , Eiko Shimada 1 , Makoto Uchikawa 5 ,
Mika Matsuhashi 3 , Nelson Tsuno 3 , Minoru Tanaka 3 , Nobutaka Kiyokawa 6 ,
Junichiro Fujimoto 7 , Takahide Nagase 4 , Kenji Tadokoro 1 , Koki Takahashi 3 .
1
Research and Development Department, Japanese Red Cross Society, Blood
Service Headquarters, Central Blood Institute, Tokyo, Japan; 2 Department of
Neurosurgery, 3 Department of Transfusion Medicine, 4 Department of Respiratory
Medicine, The University of Tokyo, Japan; 5 Blood Group Section, Japanese Red
Cross Tokyo Metropolitan Blood Center, Tokyo, Japan; 6 Department of Pediatric
Hematology and Oncology Research, National Research Institute for Child
Health and Development, Tokyo, Japan; 7 Clinical Research Center, National
Center for Child Health and Development, Tokyo, Japan

each arm). Lung injury was assessed using the PaO2 /FiO2 (P/F) ratio and by chest
X-ray monitoring. Histopathological analysis was also performed.
Results: Lung injury was induced only when the 4G8 mAb with a concentration of
1.0 mg/kg BW was injected after LPS priming. The P/F ratio 90 min after the administration of the antibody had significantly decreased (p<0.05). Chest X-ray showed
bilateral infiltration. Lung injury was confirmed by histopathological analysis.
Conclusions: Lung injury in pigs was successfully induced by the SLA mAb.
Priming with LPS is prerequisite for inducing lung injury and the dose of the
antibody is critical to inducing lung injury.

P834
The role of epithelial-mesenchymal transition in the possibility of chronic
process in the lungs during influenza pneumonia, caused by the virus AH1N1
Nadiya Monogarova 1 , Inna Vasilenko 2 , Olena Semendyayeva 1 , Bella Bruk 2 ,
Natalia Surgay 2 . 1 Chair of Internal Medicine named after O.Y.Gubergrits,
Donetsk National Medical University named after M. Gorkyy, Donetsk, Ukraine;
2
Chair of Pathomorphology, Donetsk National Medical University named after
M. Gorkyy, Donetsk, Ukraine
Despite numerous influenza pandemics and morphological studies of influenza
pneumonia, the question of the possible mechanisms of chronisity of the process
has not been studied. It is known that in the process of chronic inflammation
and sclerosis of various organs plays an important role of epithelial-mesenchymal
transition. The aim of our study - to test this hypothesis in the lungs. Studied 30
sectional cases of influenza pneumonia using immunohistochemistry studies: evaluated the expression of cytokeratin and AE1/AE3 pantcytokeratina 18, vimentin,
alpha-smooth muscle actin (monoclonal antibody, imaging system En Vision,
Daco). The material was divided in 2 groups based on dominant lokalization. First
group included 20 cases with significant damage of alveolar epithelium (necrosis,
apoptosis, desquamation) and intaalveolar exudate (fibrinous, hemorrhagic, suppurative and often mixed). The second group included 10 cases with predominant
changes of interalveolar septae (thickening due to edema, infiltration by inflammatory cells, stromal proliferation with transition fibrosis into myofibroblasts,
accumulation of intercelular matrix. In only half of the cases in first group showed
features of proliferation of alveolar epithelium in the form of small groups and
sometimes numerous type 2 pneumocytes, which are more resistent to damaging
factors, capable to division and differentiation toward type 1 pneumocytes and
producing surfactant. All cases of the second group were found significant hyperplasia of type 2 pneumocytes. The results of our study allow to suggest that this
mechanism may underlie the chronic influenza pneumonia.

P835
Hypoxia induces IL-18 and neutrophil influx in lung parenchyma possibly
mediated by MIP-2
Fadila Telarevic Cero 1,2 , Karl Otto Larsen 1 , Øystein Sandanger 3 , Else
Marit Løberg 4 , Geir Arve Christensen 2 , Ole Henning Skjønsberg 1 . 1 Department
of Pulmonary Medicine, Oslo University Hospital Ullevål, Oslo, Norway;
2
Institute for Experimental Medical Research and Center for Heart Failure
Research, Oslo University Hospital Ullevål, University of Oslo, Oslo, Norway;
3
Research Institute for Internal Medicine, Oslo University Hospital
Rikshospitalet, Oslo, Norway; 4 Department of Pathology, Oslo University
Hospital Ullevål, Oslo, Norway
Background: Increased levels of interleukin (IL)-18 have been found during
experimental alveolar hypoxia and IL-18 have previously been shown to induce
neutrophil migration, production of macrophage inflammatory protein 2 (MIP2) and enhanced neutrophil functions (Verri, W.A. et al. Eur J Immunol 2007;
37:3373-80, Kinoshita, M. et al. Infect Immun. 2011; 79:2670-80).
Aims: To study circulating levels of IL-18 during one week of hypoxia exposure in
mice, and to investigate whether induction of IL-18 corresponds with inflammatory
changes in lung parenchyma.
Methods: IL-18 levels in blood was determined in C57Bl/6j mice (n=4 at each
time point) exposed to hypoxic conditions at 6 hours (h) and 1-7 days. Lungs were
harvested at each time point for histological analyses. Concentration of MIP-2 in
blood was determined at 6h, 12h, 1-3 days.
Results: The levels of circulating IL-18 were significantly increased at all time
points peaking at day 1 (Figure 1A) compared to normoxic controls. Histology
revealed perivascular infiltration of neutrophil granulocytes increasing from day 1

Background: TRALI is a life-threatening complication of blood transfusion.
Antibodies against human leukocyte antigens in donors’ serum are major causes of
TRALI. Several animal models of TRALI have been developed, and the mechanism
underlying TRALI development has been extensively investigated using rodent
models. Although sheep models of nonimmune TRALI have been developed, largeanimal models of immune TRALI have not yet been developed. Because the incidence of TRALI is low and prospective human studies are difficult to conduct, largeanimal models mimicking TRALI might be useful for developing treatment options.
Aim: To determine whether a swine model of TRALI can be developed using a
monoclonal antibody (mAb) to swine leukocyte antigens (SLAs).
Materials and methods: Male Clawn strain miniature pigs (9-10 months) were
used. A mAb against SLA class I (4G8: 0.3 or 1.0 mg/kg body weight (BW)) and
a control antibody (1.0 mg/kg BW) were prepared and injected into the peripheral
vein after priming with or without 1 μg/kg BW of lipopolysaccharide (LPS) (n=3;
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to day 3. At day 7 neutrophils were still present, but to a lesser extent than at day
3. The concentration of MIP-2 was significantly increased at day 1 (Figure 1B).
Conclusions: The increase in IL-18 induced by alveolar hypoxia may promote the
subsequent influx of neutrophils in lung parenchyma, possibly mediated through
the neutrophil chemoattractant MIP-2.

P836

W

D
H
IT

N
W
RA

important role in regulating stem cell senescence, and a deficiency of IL1RN
may contribute to impaired lung tissue repair associated with COPD pathogenesis.
Here we isolated stem cells from the teeth of transgenic mice and compared them
to bone marrow (BM) derived stem cells from control B6CO mice; B6 IL1RN
overexpressing transgenic mice (T16); and B6 ILRN knockout mice (IL1RN KO)
and tested the hypothesis that the IL1 pathway would also regulate stem cell
functions in this unique dental stem cell pool. BM cells were obtained by flushing
the medullar space of both femurs and establishing adherent cultures. Dental
cells were obtained by digesting excised teeth and mandibular pocket overnight,
followed by plating single cell suspensions for culture. Cells were then analyzed
by immunohistochemistry for stem cell associated as well as for endothelial progenitor and pluripotency-associated markers. A viable stem cell population was
obtained and established from the BM and the dental tissues of all mice strains. BM
stem cell populations displayed CD105 and KDR surface markers and contained
populations expressing the VEGFR2 endothelial progenitor marker, indicating a
possible population of circulating endothelial progenitors. Dental cells from both
young (8 wks) and old (10 mo) animals contained populations expressing pluripotency associated markers OCT4, Sox2, and NANOG, as well as the CD105 and
Connexin43 surface markers. These results demonstrate that dental tissue derived
precursor cells may be obtained from transgenic mice and tested in experimental
emphysema models.

98. Exercise capacity: from elite athletes to
severe impairment
P839
Factors predicting exercise-induced oxygen desaturation in stable COPD
Khaled Hussein 1 , Atef Farouk Alkarn 1 , Samiaa Hamdi 1 , Raafat El-Sokkary 1 ,
Hamdy Shams 2 . 1 Department of Chest Diseases, Faculty of Medicine, Assiut
University, Assiut, Egypt; 2 Cardiology Department, Faculty of Medicine, Assiut
University, Assiut, Egypt

P837
Mesenchymal stem cells and recombinant erythropoietin treatment in an
experimental sepsis model
Alexander Averyanov 1 , Anatoly Konoplyannikov 2 , Fedor Zabozlaev 1 , Dmitry
Akulshin 1 , Oleg Kuzovlev 1 , Anastasia Sorokina 1 . 1 Biomedical Technologies
Dept., Federal Research Clinical Center of the Specialized Types of Health Care
and Medical Technologies FMBA of Russia, Moscow; 2 Cell Technologies Dept.,
Medical Radiology Research Center, Obninsk, Russian Federation
As recently found the surface of mesenchymal stem cells (MSCs) have receptors
for erythropoietin (EPO), we hypothesized that the introduction of EPO together
with MSCs may enhance their effect and improve efficiency of sepsis treatment.
Aim: To evaluate effects of combined treatment with EPO and MSC in an
experimental LPS sepsis model.
Methods: 50 Wistar rats were randomized into 5 groups: Group 1 - the healthy controls, Groups 2-5 were intraperitoneally introduced bacterial LPS 20 mg/kg. Two
hours later LPS injection animals received the following intravenous treatments:
Group 3: 4 x105 allogeneic MSCs, Group 4: 8.5 μg of recombinant EPO-beta,
Group 5: MSCs and EPO in the same doses. Surviving animals were euthanased
on the 4th day.
Results: The highest white blood cells count was determined in group 5 (8.15 x
106 cells/ml) compared with controls (2,15 ×106 cells/ml) and LPS controls (6,52
× 106 cells/ml). Serum IL-1β level in groups 2 and 4 was significantly higher
than in healthy and treated with MSCs and MSCc + EPO animals. Histologically
in the group 5 we observed significantly less leukocyte lung interalveolar septal
infiltration and kidney tubular necrosis. The most significant differences in the
LPS + EPO group were found in the lymphoid tissue - considerable hyperplasia
of spleen white pulp up to 64,9% and thymus cortex up to 69,7% in contrast to
the atrophy of the corresponding zones in the other groups.
Conclusions: Combined treatment with EPO and MSCs can reduce acute lung
injury and kidney damage, cause hyperplasia of lymphoid tissue and enhance the
immune response more than separate treatment in an experimental model of sepsis
in rats.

P838
Derivation and characterization of young and aged stem cell populations in
an interleukin 1 receptor antagonist mouse model system
Daniel Pelaez 1 , Robert Jackson 2 , Qiongzhen Li 2,3 , Roy Levitt 3,4,5 ,
Herman Cheung 2,6 . 1 Geriatric Research Education and Clinical Center, Miami
Veterans Affairs Medical Center, Miami, FL, United States; 2 Research Service,
Miami Veterans Affairs Healthcare System, Miami, FL, United States;
3
Department of Anesthesiology, University of Miami Miller School of Medicine,
Miami, FL, United States; 4 Anesthesiology, Miami Veterans Affairs Medical
Center, Miami, FL, United States; 5 Hussman Institute of Human Genetics,
University of Miami Miller School of Medicine, Miami, FL, United States;
6
Department of Biomedical Engineering, University of Miami, Coral Gables, FL,
United States
Recent evidence suggests that the IL1 receptor antagonist (IL1RN) assumes an

Background and objective: Some resting pulmonary function and blood gas
parameters might predict exercise-induced oxygen desaturation in patients with
stable COPD. We aimed at studying these factors.
Patients and methods: We tested 55 patients with stable COPD (FEV1 /FVC%:
54.31). Resting pulmonary function, arterial blood gases, echocardiography, and
incremental cardiopulmonary exercise testing were done for all patients. We diagnosed exercise-induced oxygen desaturation if O2 saturation decreased ≥ 4% with
exercise. We compared desaturated (DS) with non-desaturated (NDS) patients.
Results: Exercise induced oxygen desaturation (DS) occurred in 28 subjects while
27 were non-desaturated (NDS). FEV1 % of predicted was significantly lower in
DS (33.75±9.28) than NDS patients (49.49±19.86, P<0.001). Diffusing capacity DLCO % predicted was significantly lower in DS (47.54±20.25) than NDS
(67.35±19.62, P<0.001). Resting O2 saturation SaO2% was significantly lower in
DS (91.9±2.88) than NDS patients (95.94±2.9, P<0.001). Resting PaCO2 mmHg
was significantly higher in DS (63.46±11.58) than NDS patients (38.97±6.38,
P<0.001). Pulmonary artery systolic pressure mmHg was significantly higher in
DS (42.21±11.90) than NDS (34.15±12.14, P< 0.01). Medical Research Council
MRC dyspnea score was significantly higher in DS (3.54±0.69) than NDS patients
(2.44±0.97, P<0.001). On the other hand, there were no statistically significant
differences in FEV1 /FVC%, total lung capacity, residual volume, and resting heart
rate between the DS and NDS patients.
Conclusion: FEV1 %, DLCO, resting SaO2 , resting PaCO2 , pulmonary artery systolic pressure and MRC dyspnea score can predict exercise-induced desaturation
in stable COPD.
P840
A 4-min, self-paced step test to assess exercise impairment in COPD patients
GOLD I-to-IV
Mauro Gomes, Beatriz Amorim, Miguel Rodrigues, Mayron Oliveira,
Melline Almeida, Adriano Acedo, Aline Souza, Thulio Cunha, J. Alberto Neder.
Department of Medicine, Division of Respiratory Diseases, Federal University of
Sao Paulo, SP, Brazil
Background: There is a long-standing interest in developing “field” exercise tests
for patients with chronic obstructive pulmonary disease (COPD) which can be
easily performed in the consulting room with a minimum of technical support.
Objectives: To investigate whether a 4-min, self paced step test (4MST) would
be useful to assess exercise tolerance and oxyhemoglobin desaturation by pulse
oximetry (SpO2 ) in a large group of outpatients with COPD.
Methods: 191 patients (GOLD stages: I= 16, II= 63, III= 79, IV= 33) prospectively
underwent the 4MST. Patients were allowed to stop the test as needed and re-start
it within the allowed 4-min.
Results: There were no significant test-related complications. There was a large
variability in the steps climbed (ranging from low 20’s to more than 100). Based
on the tertiles of steps climbed, patients were separated into sub-groups of progressive impairment (Group A, N= 62; Group B, N= 61; Group C, N= 68). Group
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A patients were significantly younger than those of Group B and C (p<0.05).
The number of interruptions during the tests increased from Group A to C; in
addition, this variable and the steps climbed were significantly correlated (r=
-0.53; p<0.01). 11/16 GOLD I patients were on Group A whereas 30/33 GOLD
IV patients were on Groups B or C (p<0.05). In addition, from 36 patients with
disabling breathlessness (MRC scores IV to V) 30 of them were on Groups B or
C (p<0.05). Decreases in SpO2 corrected by steps climbed decreased as exercise
tolerance diminished (p<0.05).
Conclusions: A 4-min, self paced step test (4MST) was useful in discriminating
COPD patients into progressive levels of exercise and pulmonary gas exchange
impairment.

P841
Factors associated with aerobic fitness in adolescents with asthma
Sveinung Berntsen 1 , Karin C. Lødrup Carlsen 2,3 , Sigmund Alfred Anderssen 4 ,
Petter Mowinckel 2 , Kai-Håkon Calrsen 2,3,4 . 1 Department of Public Health, Sport
and Nutrition, University of Agder, Kristiansand, Norway; 2 Department of
Paediatrics, Oslo University Hospital, Oslo, Norway; 3 Faculty of Medicine,
University of Oslo, Norway; 4 Department of Sports Medicine, Norwegian School
of Sport Sciences, Oslo, Norway
Background: In adolescents with asthma, information on factors associated with
aerobic fitness levels is limited. The present study aimed to determine if physical
activity as well as skin fold thickness, asthma exacerbations, use of inhaled corticosteroids or lung function influences direct measurements of peak oxygen uptake
(VO2 peak) in adolescents with asthma.
Methods: From the general population based birth cohort, Environment and Childhood Asthma study in Oslo, Norway, in a nested case-control study 86 13-years old
adolescents with and 76 without asthma performed maximal running on a treadmill
with VO2 peak measured. The sum of four skin fold thicknesses was recorded, followed by wearing an activity monitor for four consecutive days. Lung function was
measured by maximum forced expiratory flow-volume curves and body plethysmography. Asthma exacerbations and use of medication were registered by parental
structured interview. Data were analyzed using multiple regression analysis.
Results: Vigorous physical activity (coefficients with 95% confidence intervals;
1.73 (0.32, 3.14)) and body fat -0.35 (-0.41, -0.28)) were significantly associated
with VO2 peak in adolescents with asthma. Neither use of inhaled corticosteroids,
lung function nor number of asthma exacerbations was associated with VO2 peak
when taking physical activity and skin fold thickness into account. In the adolescents without asthma only skin fold thicknesses was associated with VO2 peak.
Conclusions: VO2 peak appears to be determined by vigorous physical activity
level and skin fold thickness in Norwegian adolescents with asthma and not by
asthma-related factors such as use of inhaled corticosteroids, lung function nor
number of asthma exacerbations.

P842
Predicting VO2 max in elderly: Could equations established in younger
subjects be used?
Cristina Pistea 1 , Evelyne Lonsdorfer 1 , Stéphane Doutreleau 1 , Irina Enache 1 ,
Thomas Vogel 2 , Anne Charloux 1 . 1 Physiology, Hopitaux Universitaires de
Strasbourg, France, Metropolitan; 2 Geriatric Medecine, Hopitaux Univeristaires
de Strasbourg, France, Metropolitan
Background: Equations recommended by the ERS/ATS for estimating maximal
oxygen consumption (VO2 max or peak) have been established in population samples with few subjects > 70 years. As a result, predicted values (pred) for elderly
are largely extrapolated from linear models.
We aimed to determine if VO2 max values measured in people aged >70 years
diverged from pred using recommended equations.
Methods: We measured VO2peak in 184 subjects (40% women and 60% men) aged
69-89 years and used Hansen’s equations for estimating VO2 max.

Results: There were 49 non-diseased (ND) males and 62 with at least one disease
(D) (COPD, cancer, coronary disease). In females, 34 were ND, and 39 had at
least one D. VO2peak was 1.82 (0.44) L/min, 106% of pred, in ND males and 1.34
(0.45) L/min, 82% of pred, in D males. In ND females, VO2peak was 1.17 (0.29)
L/min, 111% of pred, and was 1.07 (0.26) L/min, 102% of pred, in D females
(NS).
4% of ND males and 3% of ND females had VO2peak < 70% of pred. The mean
difference between pred VO2 max and measured VO2peak was -0.09 L/min in ND
males and -0.11 L/min in ND females. 90% of (predicted-measured VO2 max)
differences ranged between -0.77 and +0.58 L/min in ND males, and -0.57 and
+0.36 L/min in ND females. Subjects with higher level of activity/week had higher
VO2 max (p<0.001.
Conclusions: These results support the use of Hansen’s equations in elderly in
populations comparable to ours.

P843
Reference values for cardiorespiratory fitness in a 20 – 85 year old population
Elisabeth Edvardsen 12 , Bjørge H. Hansen 2 , Ingar M. Holme 12 , Sindre
M. Dyrstad 3 , Sigmund A. Anderssen 1 . 1 Department of Pulmonary Medicine,
Oslo University Hospital, Ullevål, Oslo, Norway; 2 Department of Sports
Medicine, Norwegian School of Sport Sciences, Oslo, Norway; 3 Department of
Education and Sport Science, University of Stavanger, Norway
Background: Existing reference values used during clinical exercise testing have
been obtained with rather small none randomly sample sizes, lack of women and
elderly or poor maximal end-criteria. The aim was to establish reference values
during maximal exercise in a representative sample of men and women.
Methods: 904 randomly sampled healthy men and women (20 – 85 yr old)
exercised on a treadmill using a modified Balke protocol to exhaustion.
Results: 759 participants met the criteria for an acceptable VO2max based on
RER≥1.10 or BORG≥17. In the age group 20-29, the VO2max (ml kg-1 min-1 )
was 40.3 (SD 7.1) and 48.6 (SD 9.6) in women and men, respectively. A linear
decline (8% per decade) was observed after the age of 30 in both genders.
Physiological responses at maximal exercise, mean (SD)
Age (yrs)
20–29
Heart rate (beat/min)
Oxygen pulse (ml/beat)
Minute ventilation
(L/min)
Breathing reserve (%)
RER
SBP (mmHg)
DBP (mmHg)
[Blood lactate] (mM)
BORG scale (6-20)

30–39

40–49

50–59

60–69

70–85

192 (7.7) 187 (8.8) 181 (11.2) 171 (13.0) 164 (13.4) 155 (14.0)
17.0 (4.2) 17.2 (4.3) 16.2 (4.5) 15.5 (4.1) 14.6 (3.6) 12.1 (3.7)
119 (28)
28 (12)
1.22 (0.09)
169 (21)
74 (15)
10.9 (2.6)
17.9 (1.3)

118 (30)
24 (13)
1.23 (0.10)
174 (21)
76 (15)
11.5 (2.8)
17.9 (1.2)

106 (31)
25 (15)
1.21 (0.10)
182 (24)
77 (20)
10.3 (2.9)
17.5 (1.4)

96 (27)
27 (13)
1.19 (0.11)
186 (25)
81 (17)
8.6 (2.8)
17.5 (1.3)

88 (23)
26 (14)
1.17 (0.11)
193 (27)
81 (18)
7.4 (2.5)
17.5 (1.2)

68 (21)
34 (13)
1.13 (0.11)
197 (28)
81 (18)
5.9 (2.2)
17.6 (1.0)

SBP, systolic blood pressure; DBP, diastolic blood pressure.

Conclusions: The present study establishes VO2max and other typical cardiorespiratory variables during maximal exercise and may be used as reference values.

P844
Exercise in patients with lymphangioleiomyomatosis: Performance and the
prevalence of dynamic hyperinflation
Andre Albuquerque, Bruno Baldi, Suzana Pimenta, Joao Marcos Salge,
Ronaldo Kairalla, Carlos Carvalho. Respiratory Department, Heart Institute
(Incor) - University of Sao Paulo Medical School, Sao Paulo, Brazil
Introduction: Previous studies suggested multiple factors for exercise cessation in
LAM. Although airflow limitation is frequent in LAM, the dynamic hyperinflation
(DH) and its repercussions during exercise have not been evaluated yet.
Objectives: To evaluate the prevalence and repercussions of DH in LAM and also
the dynamic responses during maximal exercise, in comparison to controls.
Methods: 42 patients performed pulmonary function tests (PFT) and symptomlimited incremental cycle exercise, in comparison to ten age-matched healthy
women. Dyspnea intensity, inspiratory capacity, oxygen saturation (SpO2), cardiac, metabolic and respiratory variables were obtained during exercise. 6MWT
was performed by LAM patients indeed.
Results: Compared to controls, LAM had higher baseline dyspnea, obstructive
pattern, air trapping and lower DLCO in PFT. In LAM, maximal exercise performance was reduced, associated with ventilatory limitation, greater dessaturation
and dyspnea. DH occurrence was higher in LAM than controls (55 vs. 0%), with
a significant correlation to airflow obstruction, air trapping and DLCO. Patients
who developed DH had not only a ventilatory contribution to exercise cessation
on cycling, but also greater dessaturation and dyspnea intensity during 6MWT,
compared with non-DH subgroup.
Conclusions: Ventilatory limitation is an important reason for exercise cessation
in LAM, compared with controls. DH was prevalent and had association with
severity of disease, higher dyspnea and lower SpO2. On 6MWT, dessaturation and
increased dyspnea were greater in DH subgroup. Future interventions to reduce
DH might contribute to improve dyspnea and exercise tolerance in LAM.
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P845
Exercise respiratory cycle time components in patients with emphysema
Alessandro Maria Ferrazza, Patrizia Paoletti, Gabriele Valli, Paolo Onorati,
Dario Martolini, Michela Mordenti, Francesco Vaccaro, Paolo Palange.
Department of Public Health and Infectious Diseases, Lung Function Unit,
Sapienza University of Rome, Italy

Conclusions: VO2 is highly influenced by oxygen utilization in exercising muscles, as well as by blood oxygenation levels and cardiac function. However, the
impact of skeletal muscle utilization during exercise on VO2peak varied greatly
among the patients.

Background: We have recently demonstrated that in patients with COPD the
severity of emphysema (E) measured by high resolution computed tomography
(HRCT) correlated with: ratio VTpeak/FEV1; VE/VCO2 slope and PETCO2 values at peak exercise. The aim of this study was to further investigate if exercise
respiratory cycle time components correlated with % of E measured by HRCT.
Method: Twelve patients (age = 65±8 yrs; FEV1 = 55±17%pred) with moderate
to severe E (quantified by lung HRCT as % voxels < −910 HU) were evaluated
with incremental cardiopulmonary exercise testing (CPET). Mean inspiratory time
(TiM), mean total respiratory cycle time (TtotM), mean expiratory time during exercise (TeM) and mean expiratory time during the last third of exercise (TeM-end),
has been calculated.
Results: Both TeM and TeM-end had a good linear correlation with % of E (r =
0,61; p = 0,004 and r = 0,63; p = 0,003).

Moreover, by dividing the patients in two groups based on the % of E (>50%
and <50%), we observed that patients with higher % of E had longer TeM (TeM:
1,72±0,26sec vs 1,34±0,27sec, p = 0,005) and TeM-end. A good linear correlation
has been observed also between TeM and PETCO2 and VE/VCO2 (r = 0,64; p =
0,002 and r = 0,7; p = 0,0005). TeM did not correlated with resting lung function
values or inspiratory capacity (IC).
Conclusion: The data confirm that distinct physiologic response pattern can be
detected at CPET in these patients.

P846
Skeletal muscle oxygenation during exercise in patients with chronic
respiratory failure
Kazuyuki Tabira 1 , Jun Horie 2 , Hiromasa Fujii 3 , Toshio Aida 3 . 1 Department of
Physical Therapy, Faculty of Health Science, Kio University, Kitakatsuragi-gun,
Nara, Japan; 2 Department of Rehabilitation Science, Kobe International
University, Kobe, Hyogo, Japan; 3 Department of Respiratory Medicine, Osaka
Prefectural Medical Center of Respiratory and Allergic Disease, Osaka, Japan
Background: Muscle oxygenation correlates with systemic oxygen uptake (VO2 )
in normal subjects, however whether this relationship exists chronic respiratory
failure (CRF) patients remains unclear.
Objectives: The purpose of this study was to investigate the influence of skeletal
muscle oxygenation on VO2 during exercise in CRF patients.
Methods: Ten chronic obstructive pulmonary disease and two sequelae of pulmonary tuberculosis patients performed an incremental cycle ergometer exercise
test. We measured ventilation, pulmonary gas exchange and SaO2 . We also
measured tissue oxygen saturation (StO2 ) in the vastus lateralis with continuouswave near-infrared spectroscopy. We calculated the muscle oxygen extraction rate
(MOER) based on SaO2 and StO2 . In addition, we performed regression analysis
to examine the relationships between the VO2 obtained during exercise testing and
the mean values of SaO2 , StO2 , heart rate (HR), and MOER for each 30-second
interval of the tests. Finally, we analysed the relationships between the peak value
of oxygen uptake (VO2peak ) and the slopes of HR/VO2 , SaO2 /VO2 , StO2/VO2 ,
and MOER/VO2 .
Results: With the increasing exercise intensity, many subjects showed a gradual
decrease in StO2 and SaO2 , but a gradual increase in HR and MOER. VO2 was
negatively correlated with StO2 and SaO2 , and was positively correlated with HR
and MOER. However, VO2peak was not correlated with any of the slopes.

P847
Inspiratory muscle constraint during exercise in patients with pulmonary
arterial hypertension
Barbara Joureau-Harasse 1 , Gilles Garcia 2,3,4 , Christian Straus 1 , Elise Arnaud
Macari 2,3,5 , Xavier Jaïs 2,3,5 , David Montani 2,3,5 , Laurent Savale 2,3,5 ,
Olivier Sitbon 2,3,5 , Gérald Simonneau 2,3,5 , Marc Humbert 2,3,5 ,
Thomas Similowski 1,6 , Pierantonio Laveneziana 1,2,3,6 . 1 Equipe de Recherche ER
10 UPMC, Laboratoire de Physio-Pathologie Respiratoire, Faculté de Médecine
Pierre et Marie Curie (site Pitié-Salpêtrière), Université Paris 6, France;
2
Faculté de Médecine, Université Paris-Sud, Le Kremlin-Bicêtre, France; 3 Centre
Chirurgical Marie Lannelongue, INSERM U999, Le Plessis-Robinson, France;
4
Service de Physiologie, Assistance Publique Hôpitaux de Paris, Hôpital Antoine
Béclère, Clamart, France; 5 Service de Pneumologie et Réanimation Respiratoire,
Centre National de Référence de l’Hypertension Pulmonaire Sévère, Assistance
Publique Hôpitaux de Paris, Hôpital Antoine Bécl[egrave; 6 Service de
Pneumologie et Réanimation Médicale, Assistance Publique-Hôpitaux de Paris,
Groupe Hospitalier Pitié-Salpêtrière, Paris, France
We examined the impact of potential inspiratory muscle constraint on dynamic
operating lung volumes response during symptom-limited incremental cardiopulmonary cycle exercise testing (CPET) in patients with pulmonary arterial hypertension (PAH).
Thirty-three young non-smoking PAH patients (idiopathic=26; heritable=7) with
normal body mass index and no spirometric evidence of obstructive ventilatory
defect (FEV1 /FVC=115±10% predicted) performed a CPET to limit of tolerance.
Ventilatory profile, operating lung volumes [derived from inspiratory capacity (IC)
measurements] and inspiratory flow reserve (IFR), an indirect index of inspiratory
muscle constraint/fatigue,were assessed throughout CPET.
Twenty-two patients (67%) decreased IC (i.e., dynamic hyperinflation) throughout
exercise by 0.50L (PAH-H), whereas the remaining patients (33%) increased IC
by 0.36L (PAH-NH). V’E and V’O2 at peak exercise were comparable between
the two groups. Despite these differences in operating lung volumes response,
IFR at peak exercise was not statistically different between PAH-H and PAH-NH
(1.9±1.0 vs 2.0±0.8L/s, p=0.7).
Both PAH-H and PAH-NH achieved inspiratory tidal flows that approached a
similar percentage of the maximal available inspiratory flows (i.e., similar IFR),
suggesting that the inspiratory flow-generating reserve of the inspiratory muscles at
peak exercise was similar (but occurred at different operating lung volumes). The
presence of inspiratory muscle constraint/fatigue and its contribution in modulating
the dynamic operating lung volumes response to CPET is unlikely.
Support: 1) International Re-integration Grants (IRG), FP7-PEOPLE-2010-RG; 2)
PFIZER Investigator-Initiated Research (IIR).

P848
A metabolic evaluation of a group of obese children: Oxygen consumption
(VO2) and power
Martina Tubaro 1 , Ilenia Benfatto 1 , Mario Canciani 1 , Francesca Valent 2 .
1
Allergology and Pulmonology Unit, Department of Paediatrics, DPMSC,
University of Udine, Italy; 2 Hygiene Department, School of Medicine, DPMSC,
University of Udine, Italy
Obesity, which has been considerably increasing in the last decades, is related to
significant metabolic alterations.
The aim of this study was to evaluate whether this condition can also alter the VO2
(considered as the best assessment of cardiorespiratory form in healthy children)
and the power in a group of obese children compared to a group of control children.
We tested 98 children: 42 controls and 56 obese children. Each child underwent
the incremental test on the cycle ergometer according to a protocol of increasing
effort.
VO2 values were 2027.6 ml/min for the group of controls and 2078.0 ml/min
for the obese children (p>0.05); instead, the values of VO2/kg were lower in
the obese children 32.3 ml/kg compared to the group of controls 38.7 ml/kg/min
(p<0.01). The higher value of power was obtained in the group of control children
(140 watt) and lower in the obese (120 watt) (p<0.05); this parameter normalized
for the mass was higher in the group of controls (2.7 watt/kg) compared to obese
children (1.9 watt/kg) (p<0.01).
Given the greater body mass of obese due to an increased fat component, it is
not surprising that the VO2 is higher. These subjects must in fact move a large
mass, with a considerable consumption of energy, to the detriment of their ability
to work. The VO2/kg values are lower in the obese as cardiac or metabolic disease
limit the peripheral oxygen consumption. In obese children the power values are
lower as the lean body mass consumes less oxygen that fat body mass, it produced
less work therefore less power. Power/kg is lower in obese children due to their
larger mass.
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P849
Determinants of exercise capacity in patients with COPD without other
comorbidities
Gloria Samperiz, Laura Madre, Pablo Cubero, Marta Forner, Elena Forcen,
Santiago Carrizo, Jose M. Marin. Respiratory Service, Hospital Universitario
Miguel Servet, Zaragoza, Spain
Introduction: The 6 min walking test (6MWT) is frequently used to assess
exercise limitation and exertional dyspnoea in COPD. Age, sex, metabolic, cardiovascular, neuromuscular and respiratory variables can contribute to determine
the final individual value of the 6MWT.
Aims: To evaluate exercise performance with the 6MWT in COPD patients free
of other co-morbidities.
Methods: From the Bode International Cohort Study we selected 148 men with
COPD and no other cardiovascular, cerebrovascular, metabolic o neuromuscular
disorder. In addition, patients who were taking beta-blockers or anti-hypertensives
were also excluded. A pre-specified protocol including two standardized 6MWT
was applied to all patients.
Results: The mean ± SD of the post bronchodilator FEV1% predicted and 6MWT
was 62±21 and 398±99 meters respectively. Walked distance correlated significantly with age, height, weight, baseline dyspnoea (as assessed by the MRC scale),
CAT questionnaire, spirometric parameters, lower heart rate (HR) and higher
basal O2 Saturation (O2 Sat). After forward stepwise multiple linear regression to
evaluate the predictive value of the different factors to explain the 6MWD, four
variables stay in the model: age, MRC score, change in O2 Sat and change in HR
from baseline to the end of the test (adjusted r2 = 0.33, p<0.001).
Conclusions: In COPD without comorbidities, age, exertional dyspnoea, and
higher changes in O2 Sat and HR were the most important determinants of exercise
capacity.
Funded by Instituto Carlos III, Madrid, Spain (FIS 09/02449).

P850
Exercise precipitates lung function derangement in early diabetes
Anupama Gupta, Neena Mishra, Rajesh Gupta, Sushma Sood. Physiology, Pt BD
Sharma PGIMS, Rohtak, Haryana, India Physiology, Pt BD Sharma PGIMS,
Rohtak, Haryana, India TB & Respiratory Medicine, Pt BD Sharma PGIMS,
Rohtak, Haryana, India Physiology, Pt BD Sharma PGIMS, Rohtak, Haryana,
India
Association between diabetes and pulmonary function has been inconsistent in
various studies.
Aim: Our study aims 1. To find out minimal early changes in lung functions in
diabetics i.e. without any complications. 2. To reveal abnormality of lung functions
on minimal physical exertion (or exercise).
Methods: In 30 patients of type-2 DM without complication, nine spirometeric
parameters were recorded at rest, immediately after exercise (Mag cycle ergo
meter, starting at 60 revolutions/minute against zero work load for a period of
5 minutes) and 5 minutes after stopping exercise and compared with matched
healthy subjects as controls using paired & unpaired ’t’ test and ’p’ values.(non
randomized)
Observations: 1. FEV1/FVC%, FEF50 and FEF75 were significant low in diabetics
as compared to controls and further deteriorated on exercise indicating small airway
and obstructive lung disease even in early diabetics i.e. Without complication.
2. Though FEV1, FVC & MVV in diabetics were comparable to controls but
contrarily failed to rise on exercise suggest that diabetics fatigue early.
3. On 5 minutes of rest after exertion (exercise) FVC, FEV1/FVC%, FEF75 &
MVV failed to recover hints that mild exercise precipitates underlying restrictive
abnormality of lung in diabetics.
Discussion and conclusion: From the observations we can make out that early
changes in lung functions are obstructive in early diabetics taken as uncomplicated, with musculo-skeletal and connective tissue dysfunctions underlying, the
restrictive abnormality is precipitated even on mild exercise.

P851
Daily physical activity in patients with chronic obstructive pulmonary disease
Stefanie Zogg 1,2 , Selina Dürr 1,2 , Sabrina Maier 1 , Esther Helen Steveling 1 ,
David Miedinger 1 , Jörg Daniel Leuppi 1 . 1 Internal Medicine, University Hospital,
Basel, Switzerland; 2 Human Movement Sciences and Sport, Federal Institute of
Technology Zurich (ETH), Zurich, Switzerland
Background: Patients with chronic obstructive pulmonary disease (COPD) are
known to be significantly inactive in daily life. For the development of adequate
intervention strategies, it might be a good approach to quantify the amount of daily
physical activity (PA).
Objective: The primary aim of this study was to examine PA levels across COPD
stages and COPD risk groups.
Method: Stable patients with COPD Gold stages I-IV were recruited at the University Hospital of Basel, Switzerland. Participants were classified into four risk
groups A to D according to the revised Gold guidelines of December 2011. PA
was measured by the validated SenseWear Mini Armband on seven consecutive
days. Average daily number of steps, activity based energy expenditure (AEE) and
time spent in PA above 3 METs (PA3) were chosen as primary outcomes.
Results: Complete data were available from 77 individuals (59.7% male, age

66.9±9.8yrs, Body Mass Index (BMI) 25.8±5.5kg/m2 , steps 4760±3383, AEE
436.1±381.5cal, PA3 96±84min). Steps (p<0.01), AEE (p<0.01) and PA3
(p<0.05) were all found to be significantly higher in COPD risk group A compared
to B. In contrast, only steps were observed to be significantly lower in COPD
stage IV compared to I and II (p<0.01). BMI showed a negative correlation with
AEE (r=-0.27, p<0.01) and PA3 (r=-0.44, p<0.01). Age was found to be inversely
associated with steps (r=-0.24, p<0.05), while gender was not found to correlate
significantly with any of these measures.
Conclusion: This study provides evidence that daily PA is significantly impaired
in severe COPD stages and risk groups compared to early ones. However, COPD
risk groups seem to reflect disease severity more accurately than COPD stages do.

P852
Effect of exercise training on ventilation in patients with COPD or chronic
heart failure
Marta Gudjonsdottir 1,2 , Egill Thoroddsen 1 , Arna E. Karlsdottir 2 ,
Asdis Kristjánsdottir 2 , Magnus R. Jonasson 2 , Magdalena Asgeirsdottir 2 .
1
Department of Physiology, University of Iceland, Reykjavik, Iceland;
2
Department of Heart and Lung Rehabilitation, Reykjalundur, Rehabilitation
Centre, Mosfellsbaer, Iceland
Ventilatory efficiency is reduced in patients (pts) with COPD or chronic heart
failure (CHF) resulting in abnormal dyspnoea during exercise. The aim of the
study was to evaluate the effect of exercise training on ventilation in these pts.
Methods: 25 COPD pts (11 males; 64±9 years old, GOLD 3-4) and 25 CHF pts
(23 males, 55±10 years old, NYHA class II-III, ejection fraction ≤ 35%) underwent maximal exercise test pre and post rehabilitation programme (RP) measuring
oxygen uptake (V’O2 ), carbon dioxide output (V’CO2 ) and ventilation (V’E). The
ventilatory efficiency was evaluated using the V’E/V’CO2 slope. Breathing pattern
was evaluated using iso-ventilation, i.e. maximal V’E, tidal volume (VT) and
respiratory rate (RR) pre RP compared to the same parameters during iso-V’O2
post RP. Exercise training in the RP consisted of endurance and strength training
5 days a week for six weeks.
Results: Exercise endurance increased and ventilatory requirements reduced post
RP. Breathing pattern was improved in COPD pts but ventilatory efficiency was
unchanged in both groups (Table 1).
Table 1
COPD patients

V’O2max (ml/kg/min)
V’E/V’CO2 slope
Iso-V’E (L/min)
Iso-VT (L)
Iso-RR (per min)

CHF patients

Pre

Post

Pre

Post

9.8±4.5
36.2±7.2
30.9±9.6
1.07±0.33
29.4±5.1

10.9±5.4*
34.7±7.6
28.3±8.7*
1.17±0.36*
24.4±2.3*

14.4±6.9†
35.0±9.1
45.7±17.6†
1.58±0.56†
29.8±6.1

17.5±9.1*
34.3±9.7
40.9±15.6*
1.56±0.56
26.9±5.6*

Data are presented as mean ± SD. *p<0,05 post RP vs pre; † p<0,05 CHF vs COPD.

Conclusion: Exercise training did not improve ventilatory efficiency but reduced
ventilatory requirements during heavy exercise giving prospect of less dyspnoea
during effort in these pts.

P853
Short-term ingestion of salbutamol increases isometric muscle power in
endurance athletes
Anders Kalsen 1,2 , Morten Hostrup 1,2 , Jens Bangsbo 2 , Vibeke Backer 1 .
1
Respiratory Research Unit, Bispebjerg University Hospital, Copenhagen,
Denmark; 2 Department of Exercise and Sport Sciences, University of
Copenhagen, Denmark
Rationale: Salbutamol is on WADA’s prohibited but is allowed by athletes in
therapeutic doses. Positive effects of oral salbutamol have been shown in active
males and females. Yet, studies are needed examining the effects in athletes. Furthermore, no studies have examined whether oral salbutamol improves isometric
muscle power and endurance. We examined whether acute and short-term intake of
oral salbutamol improved isometric muscle power and endurance, and submaximal
exercise performance in endurance athletes.
Method: Twenty non-asthmatic endurance athletes (M), aged 25.8±4.4yrs, wattmax
440.9±29.3W, were enrolled in a randomized double-blinded parallel study, into
either oral salbutamol 8 mg (SAL) or placebo (PLA). The protocol consisted of
three tests. Isometric muscle power of m. quadriceps was measured by maximal
voluntary contraction, followed by an isometric endurance test of m. deltoideus
to exhaustion and a submaximal cycling test to exhaustion at 90% of VO2max
(TTE@90%). The protocol was performed at baseline, after acute ingestion, and
after 14 days of daily ingestion.
Results: Short-term intake of salbutamol significantly increased isometric muscle
power, 709±115N versus 662±100N at baseline (p<0.05). Furthermore, there was
a significant linear trend of increased isometric muscle power with SAL throughout
the intervention (p<0.05). No differences were found in the PLA-group. Neither
SAL nor PLA had any impact on isometric endurance or TTE@90%.
Conclusions: Short-term intake of salbutamol might augment training response
and increase isometric muscle power in endurance athletes. Salbutamol had no
effect on submaximal exercise at 90% of VO2max or on isometric endurance.
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Results: In all patients we observed a linear response of the V’E /HR relationship; in COPD patients S1 was steeper vs PAH and CHF and approached maximal
voluntary ventilation (MVV). S2 slope was observed manly in CVD patients and
approached maximal predicted HR.

P854
Effects of acute and two week intake of salbutamol on anaerobic power and
capacity during repeated bouts of exercise in elite cyclists
Morten Hostrup 1,2 , Anders Kalsen 1,2 , Jens Bangsbo 2 , Vibeke Backer 1 .
1
Respiratory Research Unit, Bispebjerg University Hospital, 2 Department of
Exercise and Sport Sciences, University of Copenhagen, Denmark
Rationale: Salbutamol, was of 2010 relieved from WADA’s prohibited list needing
a strict diagnosis of asthma, and can now be used more freely among athletes.
Some studies have showed enhancing effects of oral salbutamol on anaerobic
power in recreational men and women. However, no studies have investigated this
in elite athletes. The aim of this study was to examine whether oral salbutamol,
taken acutely and over a period of two weeks, increases anaerobic power during
repeated Wingate tests in elite cyclists.
Method: We enrolled 20 non-asthmatic elite cyclists (M), aged 25.8±4.4yrs,
VO2max 68.6±5.8 ml/min/kg, and a training volume of 14.4±3.6 h/wk. The cyclists were randomized into either oral salbutamol 8 mg (SAL) or placebo (PLA) in
a double-blinded parallel study. The protocol consisted of three 30-s Wingate tests
separated by two minutes of recovery. The intervention consisted of study visits at
baseline, after acute ingestion and after two week ingestion taken two-three hours
prior to the cyclists’ regular training.
Results: Two week ingestion of salbutamol significantly increased peak power
in the first (p<0.05) and second (p<0.001) Wingate, 894±48W and 885±51W
versus 861±53W and 848±54W at baseline. Furthermore, the SAL-group had a
significant higher mean peak power over 5s at both the first (p<0.05) and the
second (p<0.05) Wingate, with 861±42W and 829±56W versus 809±58W and
795±59W at baseline. Acute ingestion of salbutamol didn’t increase any parameter
in the SAL-group. No differences were found in the PLA-group.
Conclusions: Two week daily intake of salbutamol taken prior to training improves
anaerobic power in elite cyclists.

P855
Inspiratory muscle warm-up does not improve cycling time trial performance
Ian Gregson 1 , Dean Mills 1 , Javier Gonzalez 2 , Graham Sharpe 1 ,
Michael Johnson 1 . 1 Sports Science, Nottingham Trent University, Nottingham,
United Kingdom; 2 Sport and Exercise Sciences, Northumbria University,
Newcastle upon Tyne, United Kingdom
Combining an inspiratory muscle warm-up (IMW) with a sport specific warm-up
improved intermittent running (Tong and Fu. Eur J Appl Physiol 2006; 97:673-680)
and 6 min rowing time trial (Volianitis et al. Med Sci Sports Exerc 2001; 33:11891193) performances more than a sport specific warm-up alone. This study tested
the hypothesis that an IMW would also improve cycling time trial performance.
Ten competitive cyclists (VO2 max 64.7±8.9 mL/kg/min) performed three 10 km
cycling time trials preceded by either no warm-up (CONT), a cycling specific
warm-up (CYC) comprising three consecutive 5 min bouts at powers corresponding to 70, 80, and 90% of the aerobic gas exchange threshold, or a cycling specific
warm-up preceded by an IMW (CYC+) comprising two sets of 30 inspiratory
efforts against a pressure-threshold load of 40% maximal inspiratory pressure
(MIP). During CYC and CYC+ the cycling warm-up was followed by a 2 min rest
period before the start of the time trial.
Performances during CYC (14.75±0.79 min) and CYC+ (14.70±0.75 min) were
not different, although both were faster than CONT (14.99±0.90 min) (P < 0.05).
At 2.5 km intervals heart rate, rating of perceived exertion for leg and breathing
discomfort, blood lactate concentration and pH, were not different between CYC
and CYC+. Baseline MIP during CONT and CYC were 151±31 and 156±39
cmH2 O, respectively, and these were unchanged following the time trial. IMW
increased MIP from 152±27 to 164±27 cmH2 O and no further change was
observed following the time trial.
In conclusion, improvements in 10 km cycling time trial performance following
a specific cycling warm-up were not magnified by the addition of a specific
inspiratory muscle warm-up.

P856
Minute ventilation (V’E ) and heart rate (HR) relationship during exercise in
chronic cardiac and pulmonary diseases
Paolo Onorati, Paolo Marinelli, Patrizia Paoletti, Alessandro Maria Ferrazza,
Gabriele Valli, Mattia Internullo, Dario Martolini, Paolo Palange. Dipartimento di
Sanità Pubblica e Malattie Infettive, Policlinico Umberto I°, “Sapienza”
Università di Roma, Rome, Italy
We have demonstrated in healthy subjects that the rate of increase in minute
ventilation over heart rate (V’E /HR), during incremental exercise, is described
by a bilinear response, with a slope’s change at the ventilatory compensation
point (VCP) (Onorati P., Eur J Appl Physiol, 2008;104:87–94;Med Sci Sports
Exerc 2012 in press). We aimed at analyzing the exercise V’E /HR response in
patients with chronic cardiopulmonary diseases.
Methods: Patients with chronic obstructive pulmonary disease (COPD) (n=10)
and cardiovascular diseases (CVD) (Pulmonary Arterial Hypertension, PAH, n=9;
and Chronic Heart Failure, CHF, n=10) underwent one-minute incremental cycling
exercise. Gas exchange, V’E , HR were measured breath-by-breath. V’E /HR
response, before (S1 ) and after the VCP (S2 ) were computed by linear regression
analysis.

A good agreement (Bland-Altman test) for VCP detection was observed between
V’E /HR vs the ventilatory equivalent for CO2 (V’E /V’CO2 ) methods.
Conclusions: In patients with COPD and CVD, the V’E /HR response during
cycling incremental exercise can be utilized to discriminate between ventilatory
and circulatory limitation.

P857
Influence of ventilatory inefficiency in to limit exercise capacity in COPD
patients
Iván Caviedes, Rodrigo Soto. Laboratorio Broncopulmonar, Clínica Alemana de
Santiago, Facultad de Medicina Clínica Alemana, Universidad del Desarrollo,
Santiago, Chile
Background: We recently demonstrated an influence of Ventilatory efficiency
(VE/VCO2 ) over exercise capacity in COPD (Resp Care 2012 in press). Purpose:
to demonstrate increase of ventilatory inefficiency depending on the severity of
COPD, and its influence into reduce exercise capacity.
Methods: 58 Gold I - III patients, mean age 61, mean FEV1: 98, 68.5 and 44.3%,
mean DCO: 68, 59.5 and 45%. A cardiopulmonary stress test measuring Power
(Wmax), Oxygen consumption (VO2 max), VE/VCO2 , expiratory flow limitation
(EFL) and dynamic end expiratory volume (DEELV) was performed. In patients
with hyperinflation correlations and multiple regressions between BMI, EFL,
DEELV and VE/VCO2 over Wmax and VO2 max were calculated.
Results: Patients ended the test due to dyspnea with increased VE/VCO2 (mean
34). Depending on the severity of COPD, VE/VCO2 was higher. 36 patients
presented hyperinflation (mean DEELV 0.5 L), with a reduction in Wmax and in
VO2 max (mean: 63 and 76%). Significative correlation was demonstrated between
VE/VCO2 over VO2 max and Wmax (r: -0.5 and -0.5). In multiple regression the
relation between VE/VCO2 and Wmax and VO2 max was significative (p< 0.05
and <0.05), but not to BMI, EFL and DEELV.
Conclusions: In COPD patients ventilatory inefficiency increases depending on
the severity and is related with a reduction in the exercise capacity. Ventilatory
inefficiency is an independent factor in to reduce exercise capacity in COPD.

P858
Respiratory muscle endurance training (RMET) with normocapnic
hyperpnea (NH) improves ventilatory function and exercise performance in
triathletes
Eva Bernardi, Enzo Melloni, Gaia Mandolesi, Luca Pomidori, Annalisa Cogo.
Biomedical Sport Studies Center, University of Ferrara, FE, Italy
Recent studies show that RMET reduces dyspnea perception, improves exercise
performance and decreases VE during exercise in healthy subjects.
Aim: To evaluate the effect of 5 weeks of RMET with NH by means of Spirotiger®
on respiratory function, cycling and running performance in triathletes.
Methods: 15M triathletes (aged 21-43) were allocated in 2 groups: RMET (10M)
and Control (5M) group.
At baseline (T0) athletes underwent: pulmonary function tests (FEV1, FVC, MIP,
MVV) and exercise tests (maximal incremental and endurance cardiopulmonary
tests performed with both cycle ergometer and treadmill) and repeated the same
tests after 5 weeks (T1).
RMET group trained at home for 5 weeks: 20 min daily at the same ventilation
level measured at the RC point during incremental test.
Between T0 and T1 all subjects maintained the same training program.
Results are reported in Table 1.
The trend of VO2, VE and RR showed lower values after RMET (p<0,05; ANOVA
test).
No change was found in control group.
Table 1

T0
T1

FEV1
(%)

FVC
(%)

MIP
(cmH2O)

MVV
(l/min)

Max Watt

Max Speed
(km/h)

Borg dyspnea
endurance test

114±9
115±11

120±10
120±10

93±29
97±25*

213±17
231±18*

389±106
429±119*

18±2
19±2*

7/10±0,7
6/10±0,5*

Mean±SD. *p<0,05; T test.
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Conclusion: RMET significantly improves MIP and MVV in triathletes and increases exercise performance. Furthermore the VE becomes more efficient as
shown by the reduction of VE, RR and by the lower dyspnea Borg score; the new
data is the lower trend of VO2 during incremental test.

Background: In uncomplicated HSCT, absolute lung volume is reduced but the
ability to reverse induced bronchoconstriction by deep-breath is enhanced.
Aims: To study whether this effect may be due to increased airway distensibility.
Methods: 23 subjects were studied before and 1-3 and 3-6 mo after HSCT.
Resistance (Rrs) and reactance (Xrs) of the respiratory system were measured by
FOT (5, 11 and 19 Hz) at FRC and TLC. The ratio of changes in respiratory
conductance (Grs) from FRC to TLC to changes in lung volume (Grs/VL ) was
used to estimate airway distensibility.
Results: Grs at FRC was larger at all frequencies whereas Xrs at 5 Hz was less
negative after than before HSCT (Figure 1).
TLC was decreased by 5±2% whereas FRC was not changed. Grs/VL was
steeper after than before HSCT (P<0.001), without differences after salbutamol
(Figure 2, interrupted lines).

99. New issues in pulmonary function

P859
Patterns of lung function abnormalities in smokers as possible manifestation
of “early” COPD phenotypes
Angelo Corsico 1 , Laura Carrozzi 2 , Francesco Pistelli 2 , Erica Gini 1 ,
Federica Albicini 1 , Amelia Grosso 1 , Ferruccio Aquilini 2 , Rosanna Niniano 1 ,
Federica Imberti 1 , Eric Tsana Tegomo 1 , Marta Agnesi 1 , Antonio Foresi 3 ,
Isa Cerveri 1 . 1 Respiratory Diseases Department, Foundation IRCCS “San
Matteo” Hospital, University of Pavia, Italy; 2 Cardiothoracic and Vascular
Department, University Pulmonary Unit, University Hospital, Pisa, Italy;
3
Respiratory Pathophysiology Unit, Sesto San Giovanni Hospital, Sesto San
Giovanni, Italy
The notion that the earliest manifestation of COPD is an increase in gas trapping,
with a decreasing VC that forces the FEV1 to decline with it, has been recently
re-evaluated [1]. To assess the prevalent patterns of lung function abnormalities in
smokers at the onset of COPD, we evaluate cross-sectional data of a longitudinal
study on 321 non-outpatient smokers (mean age 55±10 years; 60% males) belonging in part to a smoking cessation program and in part to a lung cancer screening
study. Smoking history and chronic respiratory symptoms were collected, and
spirometry and lung volumes were determined, according to standardized protocols. Mean pack-years were 38±22 and 38% of the smokers reported chronic
cough and/or phlegm and/or dyspnea; they were significantly older and smoked
more pack-years than those without symptoms (for both p<0.0001). Mean value
of all lung function parameters was within the normal range, however lung function abnormalities were observed in 43% of smokers: 15% had FEV1/VC<lower
limit of normal and FRC >115% predicted, 19% had only airflow obstruction
and 9% had an isolated increase in FRC without airflow obstruction. A similar
pattern of increase in gas volume was found regardless the presence of respiratory
symptoms or by considering either RV or RV/TLC. In conclusion, air trapping
is not the prevalent pattern of lung function abnormalities in these two groups
of non-outpatient smokers. Isolated airflow obstruction or isolated increase in air
trapping could be an “early” expression of two different phenotypes of COPD.
Reference:
[1] P.T. Macklen. Therapeutic implications of the pathophysiology of COPD. Eur
Resp J 2010; 35: 676-680.
P860
Airway distensibility with lung inflation following allogeneic haematopoietic
stem-cell transplantation (HSCT)
Giovanni Barisione 1 , Pasquale Pio Pompilio 2 , Andrea Bacigalupo 3 ,
Riccardo Pellegrino 4 , Alex Cioè 1 , Raffaele Dellacà 2 , Claudia Brusasco 5 ,
Emanuele Crimi 1 , Teresa Lamparelli 3 , Vito Brusasco 1 . 1 Fisiopatologia
Respiratoria, IRCCS AOU San Martino - IST, Genova, Italy;2 Dipartimento di

Bioingegneria, Politecnico di Milano, Milano, Italy; 3 Ematologia 2, IRCCS AOU
San Martino - IST, Genova, Italy; 4 Allergologia e Fisiopatologia Respiratoria,
AO Santa Croce e Carle, Cuneo, Italy; 5 Anestesiologia e Rianimazione, IRCCS
AOU San Martino - IST, Genova, Italy

Figure 2

Tissue lung density, measured by quantitative CT scan (n=8), was increased after
HSCT by 18±11% (P=0.0006).
Conclusions: Airway caliber and distensibility are increased after HSCT, likely
due to an increased distending force of lung parenchyma.

P861
Study on mouth occlusion pressure in normal subjects and patients with
obstructive or restrictive lung diseases
HongLyeol Lee, HaeSung Nam, JaeHwa Cho, JeongSeon Ryu. Department of
Internal Medicine, Inha University College of Medicine, Incheon, Korea
Mouth occlusion pressure (P0.1 ) is the mouth pressure developed against a complete
occlusion at 0.1 second after beginning of inspiration from FRC. Consciousness,
autogenous reflexes and various lung mechanics do not affect it. We did this study
in sequence of arterial blood gas examination, flow-volume curve, body plethysmography, diffusion capacity and measurement of P0.1 . We divided the subjects
into 4 groups such as normal control groups below 35 and above 50 years old,
and the patient groups of obstructive and restrictive lung diseases. We measured
P0.1 during breathing of the ambient air and, again during 6% CO2 -rebreathing
with simultaneous measurement of ventilatory parameters such as MV (minute
ventilatory volume)/P0.1 , Ti /Tt (inspiratory time/total respiratory time), TV/Ti , and
P0.1 /TV/Ti .
During breathing of the ambient air, P0.1 , MV/P0.1 and P0.1 /TV/Ti showed a
significant difference between the control groups and patient groups, and between
the patient groups of obstructive and restrictive diseases. During CO2 -rebreathing,
P0.1 and P0.1 /TV/Ti showed a significant difference between the control groups
and patient groups. P0.1 and P0.1 /TV/Ti correlated significantly. We did not find
any difference between the patients with normal PaO2 and those with hypoxemia.
However, during CO2 -rebreathing, there was a characteristic change of P0.1 in the
hypercapnic patient group compared with the normocapnic patient group. As a
result, P0.1 and P0.1 /VT /Ti are the valid indices of central inspiratory neuromuscular
drive and effectiveness of respiratory muscles contraction. They are useful in the
diagnosis of advanced chronic lung diseases that accompany CO2 retention.

Figure 1
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P862
An integrative and comprehensive approach to evaluate lung mechanics in
seated and upright positions
Andre Albuquerque, Pedro Caruso, Renata Pletsch, Pauliane Santana,
Leticia Cardenas, Andre Apanavicius, Gabriel Rozin, Marcelo Macchione, Joao
Marcos Salge, Carlos Carvalho. Respiratory Department, Heart Institute (Incor) University of Sao Paulo Medical School, Sao Paulo, Brazil
Ventilatory and sensorial differences have been found between treadmill and cycle
in respiratory diseases. However, there are still many doubts about lung mechanics
in these two body positions.
Methods: 5 male healthies were evaluated at quite breathing (QB) and voluntary
hyperventilation (VH) in seated (ST) and upright (UR) with: transdiafragmatic
pressure (Pdi) - oesophageal and gastric sensors, electromyography (RMS) of sternocleidomastoid, Intercostal, Rectus abdominis and External Abdominal Oblique
(OblEMG), ribcage (RC) and abdominal (Ab) bi-dimensional movement by inductotrace (Volt), and flow measurement (L.min-1).
Results: At QB in ST with similar flows, we found: the chest wall movement was
mainly the Ab, with similar Pdi than UR (20.9 vs 28.1 cmH2O) but with a lower
gastric pressure (12.3 vs 21.9cmH2O, NS). Inspiratory muscles accessory were
poorly recruited in both positions, but UR lead to higher activity of abdominal
muscles (p=0.08).
During (VH): the chest wall increase was mainly dependent of RC in ST, while in
UR the contribution of RC and Ab was the same. Despite the incPes was equivalent
(305 vs 295%) in both positions during VH, gastric pressure augmented more in
ST than UR (169 vs 109%, NS). Finally, VH in ST resulted in similar recruitment
of insp accessory muscles but superior of exp muscle (incOblEMG 118% vs 83%,
NS) than UR.
Conclusion: Seated is characterized by greater contribution of Ab to chest wall
movement despite the lower gastric pressure and also lower exp muscle recruitment than UR. During hyperventilation, the increase of Ab contribution was also
greater in ST. Ab compartment is more recruited and less contributing to chest
wall mechanics in UR.

Table 1
m±SD

Rrs (cmH2O·s/ml)
Ers (cmH2O/ml)
S3v (mmHg/ml)

Air-OVA (n=4)

NO2-OVA (n=4)

Baseline

MCH15γ

Baseline

MCH15γ

0.89±0.05
3.81±0.35
2.45±0.07

1.47±0.49*
6.65±0.98*
3.32±0.46

0.75±0.04#
4.02±0.36
2.49±0.15

1.58±0.56*
7.35±1.96*
4.33±0.44*#

Conclusions: Measurement of S3v is feasible in rat, and significantly increases
following bronchoconstriction. This new experimental model will allow further
study of the mechanisms associated with the increase in S3v.

Background: Six minute walk testing (6MWT) and spirometry predict survival &
morbidity in COPD. Impulse oscillometry (IOS) is superior to spirometry in predicting patient reported outcomes in COPD. The aim of this cross sectional study
was to explore the relationship between spirometry, IOS and airways resistance
using the interrupter technique (RINT) versus 6MWT and health related quality of
life (HQOL).
Methods: Thirty-two (20 male) patients mean age 66yrs with COPD completed
forced expiratory volume in 1 second (FEV1), IOS, RINT, 6MWT (with measurement of walking distance and desaturation) and St George’s respiratory questionnaire (SGRQ). Spearman’s rank correlation was used to examine the relationship
between the measurements.
Results: Peripheral and small airways resistance and RINT were associated with
6MWD and desaturation.
Correlation Co-efficients for pulmonary function vs disease activity

Spirometry
FEV1
FEV1% predicted
Impulse Oscillometry
R5
R20
R5-R20
Interrupter technique
Rint

Rationale: The phase III slope of the expiratory volumetric capnogram (S3v)has
been shown to increase with bronchoconstriction in asthmatics (ERJ 1994;7:318323), however, the mechanisms involved remain speculative. We assessed the
feasibility of expiratory capnographic slope analysis during acute bronchoconstriction in an experimental model in rat.
Methods: Rats undergoing a separate study were divided into 2 groups: sensitized
to ovalbumin (OVA) and exposed either to air or to NO2 , 10 ppm, 6h/d, 5d/wk
for 4 weeks. 24h after exposure, animals were anesthetized and mechanically
ventilated. Respiratory mechanics were measured using multiple linear regression
at baseline and after infusion of methacholine (MCH) (15 μg/kg/min (γ)). Exhaled
capnograms were recorded during tidal breathing using a rapid CO2 analyzer. The
S3v was computed and averaged in a minimum of 10 respiratory cycles in each
condition.
Results: Respiratory system resistance (Rrs) and elastance (Ers) significantly increased in response to MCH. Similarly, S3v increased during MCH infusion. This
increase was significantly larger in NO2 -exposed animals.

*p<0.05 vs. baseline, within a group; # p<0.05 vs. Air-OVA, within a condition, by KruskallWallis ANOVA on ranks.

P863
Relationship between patient pulmonary function, exercise capacity and
quality of life in chronic obstructive pulmonary disease (COPD)
Christopher Jeanes, Claire Brockwell, Allan Clark, Andrew Wilson. Norwich
Medical School, University of East Anglia, Norwich, Norfolk, United Kingdom

Pulmonary function measure

P864
Expiratory capnography in brown Norway rat: Feasibility and effect of acute
bronchoconstriction
Mathieu Guilbart 1 , Loïc Degrugilliers 2 , Franck Robidel 1 , Françoise Rogerieux 1 ,
François Marchal 3 , Bruno Chenuel 3 , Sam Bayat 1 . 1 PériTox EA4285 UMI01,
University of Picardie Jules Verne Medical Faculty, Amiens, France; 2 Pediatric
Cardiology and Respiratory Medicine, Amiens University Hospital, Amiens,
France; 3 EA 3450 Faculté de Médecine, Université Henri Poincaré, Vandoeuvre
les Nancy, France

6 minute
walk distance

Change in
oxygen saturation

St George’s questionnaire
activity score

0.50
0.25

0.62
0.7

-0.39
-0.39

-0.46
-0.29
-0.49

0.54
0.58
0.52

0.51
0.42
0.45

–0.47

0.63

0.41

Total (R5) central (R20) small (R5-20) airways resistance.

IOS outcomes were more strongly associated with St George’s activity score
than FEV1 or RINT. Other components of SGRQ were not correlated with any
physiological measures evaluated.
Conclusion: Although IOS was better than spirometry at predicting HRQOL; IOS
and RINT were no better at predicting 6 minute walk distance than FEV1 and
were inferior to FEV1 % predicted at predicting 6 minute walk desaturation.

P865
Effects of thoracic gas compression on airway responsiveness in asthma
R. Torchio 1 , A. Antonelli 2 , C. Gulotta 3 , E. Crimi 4 , C. Crimi 5 , V. Brusasco 4 ,
R. Pellegrino 2 . 1 Lab. Fisiopatologia Respiratoria Centro Sonno, AOU S. Luigi,
Orbassano, TO, Italy; 2 Fisiopatologia Respiratoria, Ospedale S.Croce e Carle,
Cuneo, Italy; 3 MAR 1, AOU S. Luigi, Orbassano, TO, Italy; 4 Fisiopatologia
Respiratoria, University, Genova, Italy; 5 Pneumologia, University, Catania, Italy
Background: The response to a bronchial challenge is usually assessed from the
changes in the forced expiratory in 1 s (FEV1 ). Yet this measurement is negatively
affected by the thoracic gas compression.
Aim: To examine the effects of thoracic gas compression on the dose-response
curve to methacholine (MCh) in asthma.
Methods: 28 male and 25 female asthmatic patients participated in the study.
Methacholine challenge was performed in a flow-type body plethysmograph to
compute simultaneously FEV1 and compression-free FEV1 (FEV1 PLETH). The
doses of MCh that caused a decrease in FEV1 and FEV1 PLETH by 20% of control
were calculated by linear interpolation of the dose-response curve and transformed
into natural logarithm.
Results: On average, lnPD20FEV1 was significantly less that lnPD20FEV1 PLETH
(5.49±0.94 vs. 5.74±1.00, p<0.001). The difference between lnPD20FEV1 and
lnPD20FEV1 PLETH was positively correlated with absolute TLC (r2=0.40) and
height in cm (r2=0.27), and it was larger in males than in females (0.34 vs. 0.14,
p<0.001).
Conclusions: Thoracic gas compression has a significant effect on airway responsiveness, which depends on absolute lung volume and, thus, anthropometric
characteristics.

P866
Change of CP location during bronchodilatation
Ole Pedersen 1 , Riccardo Pellegrino 2 , Pasquale Pompilio 3 . 1 Institute of Public
Health, University of Aarhus, Denmark
Background: The wave-speed concept of flow limitation predicts a unique relationship between the MFSR-curve and the tube laws of the airways containing the
choke points (CP). If the frictional pressure loss (Pfr) cannot be neglected J = Pel
– Pfr must be substituted for Pel.
Aim: 1) To analyse data from Lambert et al. (JAP 52:44-46) in terms of motion
of CP during expiration. 2) To measure upstream viscous pressure losses (Pfr)
and J = Pel – Pfr (Comprehensive Physiology Volume 1, 2011: 1861-1881). The
relationship between cross-sectional area (A) and transmural pressure (Ptm) – the
tube laws were calculated from the relationship between V’max and J.
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Results: Bronchial dilatation increases maximal flow in all cases, but Pfr increases
in two cases and decreases in two. Pfr increases when density dependence DD
decreases, and increases when DD decreases. The A-Ptm curves show an irregular appearance reflecting the elastic properties of the more and more peripheral
airways containing the CP during the expiration. Central and peripheral airways
could be detected in each case. In three of four subjects CP at 50%FVC moved to
more central airways after bronchodilatation.
Conclusion: The magnitude of Pfr is small, and the study is inconclusive. However, the study indicates that CP moves centrally in 3 of the 4 subjects with
bronchodilatation. More experiments are needed.

P867
Lung-packing and stretching increases vital capacity in recreational
freedivers
Orio Johansson, Erika Schagaty. Department of Engineering and Sustainable
Development, Mid Sweden University, Östersund, Sweden
Introduction: Lung volume is as an important factor for apneic diving performance, and diver’s lung volume is larger than in matched controls. Some of this
effect is likely due to predisposition, but elite divers often use stretching and “lung
packing” in their training to improve lung capacity. Our aim was to study the
effects on vital capacity of a training program involving a series of maneuvers
typical of freedivers training.
Methods: Subjects were 13 recreational freedivers with a mean (SD) height;
179cm (8.4), weight; 73kg (13.8), age; 23 years (9.7), training apneic diving in
average 1-2 h per week, and 8 matched control non divers. The diver’s lung
training involved a set of 5 different lung exercises with yoga and lung packing
maneuvers 5 times a week for 11 weeks. Subjects VC was determined before
and after the training program using 3 maximal expirations for slow VC, with the
largest volume used.
Results: Mean (SD) VC had increased across the training period, from 5.9 (1.4)
to 6.3 (1.5) L or by 7.5 (7.3) % (P<0.01). An increase in VC was observed in all
but 1 subject. In the control group mean (SD) VC was 4.6 (0.7) L in test 1 and
4.7 (0.8) L in test 2 (NS), showing that the effect in divers was likely not due to
retesting.
Discussion: The training used by elite divers, involving lung packing and stretching, may improve VC in recreational divers, despite previous dive training. The
increase is more than twice as great as that previously obtained with only lung
packing (Lindholm et al 2007). The main mechanism responsible could most likely
be reduced chest recoil after stretching.
Conclusions: We conclude that vital capacity can be improved by training.

P868
Low-density lipoprotein cholesterol is associated with inspiratory capacity to
total lung capacity ratio in AECOPD patients
Xiaoning Bu, Li Zhao. Respiratory Department, Beijing institute of Respiratory
Medicine, Beijing, China
Introduction: Air trapping leads to a reduction in inspiratory capacity/total lung
capacity (IC/TLC) ratio in patients with chronic obstructive pulmonary disease
(COPD).Knowledge of the effects of low IC/TLC ratio (IC/TLC <0.25) on nutritional status and respiratory impairment during acute exacerbations of COPD
(AECOPD) is limited.
Material/Methods: In 108 patients admitted to the hospital due to an AECOPD (75 men; median age, 72 years[interquartile range (IQR),65 to 76
years]; FEV1 ,44.5±20.8%predicted),we measured pulmonary function (body
plethysmograph), BMI and nutritional parameters, including serum albumin
(ALB),prealbumin (preALB),cholesterol, triglycerides (TG), high-density lipoprotein cholesterol (HDL), low-density lipoprotein cholesterol (LDL), blood urea
nitrogen (BUN),creatinine and creatine kinase (CK).
Results: Patients with low IC/TLC ratio (<0.25) had significantly greater packyears of smoking, lower FEV1 , FEV1 /FVC, DLco SB and DLco/VA, and higher
(1-FEV3 /FVC)%. Lower serum LDL levels were seen in group with low IC/TLC ratio compared to those patients with IC/TLC≥0.25 (2.36 vs 2.66mmol/L, p=0.042).
The decrease in IC/TLC ratio correlated positively with serum LDL levels (r=0.29,
p=0.002), and with the reduction of IC/TLC by every 1%, the change in LDL was
0.02mmol/L. No differences were observed in serum ALB, preALB, cholesterol,
TG, HDL, BUN, creatinine and CK between both groups.
Conclusions: In patients with AECOPD, low IC/TLC is associated with lower
serum LDL levels, meaning LDL may be a more sensitive marker for the detection
of undernourishment.

P869
Assessement of eucapnic voluntary hyperventilation response in
asymptomatic SCUBA divers
Jad Hobeika, Claude Poirier, Nicolas Germain-Lacroix. Department of
Respirology, CHUM Hôtel-Dieu de Montréal, Montréal, QC, Canada
SCUBA diving is a popular, yet potentially dangerous sport. Exercice, increased
oxygen partial pressure and gas density, as well as saline microaspirations are only
a few factors that may precipitate bronchoconstriction in SCUBA divers. The resulting air entrapment may have catastrophic consequences such as pneumothorax,

pneumomediastinum, and tympanic perforation. Eucapnic voluntary hyperventilation (EVH) has been increasingly used to evaluate the risk of exercise-induced
bronchoconstriction (EIB). However, result interpretation has been hampered by
the lack of data pertaining to the expected response of asymptomatic individuals
to EVH, as well as the lack of a defined gold standard. 10 asymptomatic SCUBA
divers having perfomed at least ten dives in the last three years, with no divingrelated respiratory complications and no identified air trapping on spirometry
were questioned and performed EVH. The average subject was 29.56 years old.
Average FEV1 and FEV1 /FVC values were 3.62L and 0.80, respectively. EVH
was performed using a standardised approach as suggested by Argyros et al. All
participants reached a satisfactory voluntary minute ventilation defined by attaining
a minute ventilation greater than 30 times the FEV1 for 6 minutes. Post-EVH
FEV1 values decreased in all but one participant by an average of 4.67% (Range:
0 - 8%). In conclusion, our data provides evidence that EVH is a specific test;
moreover, post-EVH FEV1 decreases of less than 10% is an appropriate cut-off in
ruling out EIB in low-risk individuals.

P870
Effects of airway smooth muscle activation and unloading on short-term
variability of inspiratory impedance in healthy and asthmatic subjects
Alessandro Gobbi 1 , C. Gulotta 2 , Raffaele Dellacà 1 , Pasquale Pompilio 1 ,
A. Antonelli 3 , R. Torchio 4 , P. Parola 5 , L. Dutto 6 , C. Crimi 7 , V. Brusasco 8 ,
R. Pellegrino 3 . 1 Bioingegneria, Politecnico di Milano University, Milano, Italy;
2
MAR 1, AOU S. Luigi, Orbassano, TO, Italy; 3 Fisiopatologia Respiratoria,
Ospedale S.Croce e Carle, Cuneo, Italy; 4 Lab FPR e Centro Sonno, AOU S.
Luigi, Orbassano, TO, Italy; 5 Anestesia Rianimazione, Ospedale S.Croce e Carle,
Cuneo, Italy; 6 Medicina d’Urgenza, Ospedale S.Croce e Carle, Cuneo, Italy;
7
Pneumologia, Università, Catania, Italy; 8 Fisiopatologia Respiratoria,
Università, Genova, Italy
Background: Short-term temporal variability of respiratory impedance is increased
in asthma.
Aim: To examine whether airway smooth muscle unloading alters the pattern of
bronchoconstrictor response as assessed by changes in inspiratory reactance (Xrs)
and resistance (Rrs).
Methods: 14 mild asthmatics and 9 healthy male subjects were studied at control conditions, during methacholine (MCh)-induced bronchoconstriction, after
chest wall strapping and during MCh-induced bronchoconstriction with chest wall
strapped. Rrs and Xrs were measured at 5 Hz by forced oscillation technique. Rrs
and Xrs variability over 5-min periods were estimated from the interquartile range
of frequency distribution (RrsIQR and XrsIQR, respectively).
Results: The percent increments of XrsIQR with MCh, strapping and strapping
plus MCh were larger than those of RrsIQR, though statistical significance was
achieved only with the combination of strapping plus MCh (p<0.01, ANOVA).

Conclusions: Activation of unloaded airway smooth muscle causes greater instability in the airways contributing to the increase in Xrs than in those contributing
to Rrs in both healthy and asthmatic subjects, suggesting occurrence of clustered
bronchoconstriction.

P871
Acute effects of intermittent and continuous normocapnic hyperpnea on lung
function and airway resistance in asthmatics
Philipp A. Eichenberger 1,2 , Andrea Kurzen 1 , Stephanie N. Diener 1 , Thomas
A. Scherer 3 , Christina M. Spengler 1,2 . 1 Exercise Physiology, Institute of Human
Movement Sciences, ETH, Zurich, Switzerland; 2 Institute of Physiology and
Center for Integrative Human Physiology (ZIHP), University of Zurich,
Switzerland; 3 LungenZentrum, Hirslanden, Zurich, Switzerland
Introduction: Bronchoconstriction following high-intensity ventilation in dry
and/or cold air is often reported in asthmatics. We aimed to investigate the acute
effect of intermittent and continuous high-intensity ventilation of humid and warm
air on lung function and airway resistance.
Methods: 6 mild-moderate male asthmatics (age: 25±6 (SD) yrs, FEV1 : 98±11%
pred.) performed, on separate days, 6x5min (5min pauses) of intermittent normocapnic hyperpnea (INH) and 1x30min of continuous normocapnic hyperpnea
(CNH) by means of partial rebreathing. Tidal volume was set at 60% VC. Breathing
frequency was adjusted to reach 60% MVV. Before, every 5min during (INH only)
and 5, 15, 30, 45 and 60min after termination, lung function, airway resistance
(R5Hz) and reactance (X5Hz) were measured. Individual maximal changes during
INH and after INH and CNH were compared to baseline.
Results: FEV1 did not change significantly from baseline during and after INH
(-5±2%, p=0.05; -2±4%, p=1.0) and CNH (-2±3%, p=1.0). R5Hz significantly
increased during INH (30±11%, p=0.02) and returned to baseline at 60min after
INH (5±4%, p=0.41). No significant change was observed at any time after
CNH (13±10%, p=0.38). X5Hz did not change significantly during and after INH
(28±20%, p=0.26; 27±13%, p=0.06) nor after CNH (19±17%, p=0.71).
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Conclusion: In mild-moderate asthmatics, 30min of high-intensity intermittent
and continuous NH with humid and warm air resulted in no clinically relevant
changes in lung function, airway resistance and reactance. Thus NH by partial
rebreathing might be a promising strategy to specifically train the respiratory
system of asthmatics.

P872
The relationship between long-term correlations (self-similarity) in PEF and
FEV1 in COPD
Gavin Donaldson 1 , Terence Seemungal 2 , John Hurst 1 , Jadwiga Wedzicha 1 .
1
Academic Unit of Respiratory Medicine, UCL Medical School, London, United
Kingdom; 2 Clinical Medical Sciences, University of the West Indies, St.
Augustine, Trinidad and Tobago
Introduction: Detrended fluctuation analysis (DFA) quantifies the rate of decay
in self-correlation in a time series with an exponent “alpha” that is related to
COPD exacerbation frequency. The relationship between α of different spirometric
parameters in the same individual on the same days is not known.
Methods: We examined data from the London COPD cohort on 28 COPD patients
who had recorded both FEV1 and FVC and PEF on daily diary cards for 300
days. Measurements were made after medication in the morning. At recruitment,
these patients had a mean age (SD) 65.3 (9.3) years; FEV1 1.08 (0.36) l, FEV1
% predicted 37.3 (14.1), FEV1/FVC ratio 0.43 (12.8). DFA has been described
(Frey et al Nature. 438: 667-70, 2005). The analysis was also repeated with data
collected during exacerbations removed
Results: The patients had an α of 0.97 (SD 0.22) for PEF, 0.93 (0.22) for FEV1
and 0.95 (0.23) for FVC. No differences was seen in any of the estimates (p>0.24).
Figure 1 illustrates the relationship between alpha for FEV1 and PEF (r=0.69;
p<0.001). There was no significant difference if data collected during exacerbation
data were excluded, PEF α was 0.95 (SD 0.19); FEV1 α = 0.95 (0.19) and FVC α
= 0.97 (SD 0.20).

P874
Contribution of β2-adrenoceptors to bronchodilatation during exercise in
healthy humans
C. Gulotta 1 , A. Antonelli 2 , R. Torchio 3 , Alberto Terzi 4 , L. Bertolaccini 4 ,
F. Rolfo 5 , L. Dutto 6 , P.G. Agostoni 7 , V. Brusasco 8 , R. Pellegrino 2 . 1 Malattie
Apparato Respiratorio 1, AOU S. Luigi, Orbassano; 2 Fisiopatologia
Respiratoria, Ospedale S.Croce e Carle, Cuneo; 3 SSD Lab FPR e Centro Sonno,
AOU S. Luigi, Orbassano; 4 Chirurgia Toracica, Ospedale S.Croce e Carle,
Cuneo; 5 Cardiologia, Ospedale S.Croce e Carle, Cuneo; 6 Medicina d’Urgenza,
Ospedale S.Croce e Carle, Cuneo; 7 Centro, Cardiologico Monzino, Milano;
8
Fisiopatologia Respiratoria, Università, Genova, Italy
Background: Exercise in healthy subjects is usually associated with progressive
bronchodilatation, which has been attributed to a decrease of vagal tone.
Aim: To examine whether β2-adrenoceptors also contribute to bronchodilatation
during exercise in healthy humans.
Methods: 14 healthy male volunteers participated in the study. Maximum exercise
test was performed at control conditions and after a non-selective b-adrenoceptor
blocker (carvedilol 12.5 mg tablets b.i.d. until heart rate decreased by 10 beats/min
at least) or an inhaled β2-adrenoceptor agonist (albuterol 400 mg through a spacer).
Airway function was estimated from the partial flow at 40% of control forced vital
capacity (V’p40) at rest and the slope of linear regression of V’p40 vs. minute
ventilation (V’E) every 2 min during an incremental exercise test until exhaustion.
Results: After carvedilol, resting V’p40 was not significantly different from control (2.80±0.98 vs. 2.96±1.38 L s-1 ) but the V’p40 vs V’ E slope decreased
from 0.033±0.019 to 0.012±0.014 L s-1 L-1 (p=0.005, ANOVA), suggesting less
bronchodilator response to exercise. After albuterol, resting V’p40 significantly
increased from control to 4.79±1.68 L.s-1 (p<0.001) but did not increase further
during exercise (V’p40 vs. E slope 0.005±0.012 L s-1 L-1 ).
Conclusions: In healthy subjects, bronchodilatation during exercise is at least in
part mediated by β2-adrenoceptor activation.
P875
Ventilation parameters in asthmatic children after one week at 1400 meters
altitude
Alessandro da Ponte, Annarita Tullio, Bruno Grassi, Mario Canciani. Department
of Medical and Biological Sciences, Udine University, Udine, Italy Pediatric
Clinic, Udine University, Udine, Italy

Conclusion: In COPD patients, long-term correlations (self-similarity) exist in
daily FEV1 , FVC and PEF. The estimates of α are similar and linearly related to
each other.

Introduction and background: Bronchial asthma prevalence is increasing. Many
triggers are known but little about protective factors.
Aims and objectives: To find out whether 1400 meters altitude could modify
ventilation parameters, NO (Nitric Oxide) concentration and clinical symptoms in
13 children after a week of uncontrolled physical activity.
Methods: Thirteen asthmatic children were evaluated at arrival and departure from
a mountain resort for: FVC, FEV1, FEF 25-75 and exhaled NO concentration.
Unscheduled physical activity were encouraged for eight hours daily.
Results: All the children showed improvement of FVC, FEV1, FEF 25-75.
Main ventilation parameters and NO concentation

P873
Feasibility and safety of mannitol challenge in pre-school children using
forced oscillations
Afaf Albloushi 1 , Shannon Simpson 1,2 , Stephen Stick 1,3 , Graham Hall 1,2,3 .
1
School of Paediatrics and Child Health, University of Western Australia, Perth,
WA, Australia; 2 Paediatric Respiratory Physiology, Telethon Institute for Child
Health Research, Perth, WA, Australia; 3 Department of Respiratory Medicine,
Princess Margaret Hospital for Children, Perth, WA, Australia

Arrival
Departure
p*

FVC mean value
% predicted

FEV1 mean value
% predicted

FEF 25-75 mean value
% predicted

NO concentration
ppm

99
111
0,0002

93
105
0,0002

77
87
0,0048

53
35
0,02

*t test paired two tails.

Background: The mannitol dry powder challenge is used to identify exercise
induced bronchoconstriction (EIB) in adults and school-age children. The forced
oscillation technique (FOT) is suitable for assessing lung function in pre-school
children and can be combined with inhaled challenge testing in this age group.
Aims: This study aimed to assess the safety and the feasibility of a mannitol
challenge using FOT in young children with asthma and in healthy controls.
Methods: Healthy children and children with exercise induced symptoms (EIS
group) aged 3-7 years were recruited. A mannitol challenge (Aridol, Pharmaxis,
Australia) was performed. A positive response to mannitol was defined as wheeze
on auscultation, persistent cough, SpO2 <90% or increase in respiratory system
resistance at 8Hz (Rrs8) > 50% from control. The mannitol challenge was considered successful if the child completed the challenge to the final dose or a positive
response was noted.
Results: To date, 6 healthy and 10 EIS children have been studied. 14 children successfully completed the mannitol challenge with no adverse events. Two
healthy children aged 3 years did not complete the test due to lack of cooperation.
Three children with reported EIS responded to the challenge with symptoms, and
three children responded by an increase in the Rrs8 by >50% from the control
measurement.
Conclusion: These preliminary results suggest that a mannitol challenge test is
feasible in young children and can be performed safely.
Funded by: ANZSRS Research Grant, Asthma Foundation WA.

Conclusions: After a week permanence at 1400 meters resort all subjects showed
an improvement in ventilation parameters, together with no episode of asthma
exacerbations. This study suggests that physical activity in an healthy environment
can be safe and feasible for asthmatic children.

P876
Airway resistance in COPD
Marion Heiß-Neumann 1,2 , Dorothe Burggraf 1,2 , Matthias Wjst 1,2 ,
Loems Ziegler-Heitbrock 1,2 , EvA Consortium 1 . 1 EvA Study Center, Helmholtz
Zentrum München, Gauting, Germany; 2 Institute for Lung Biology and Disease,
Helmholtz Zentrum München, Neuherberg, Germany
Chronic obstructive lung disease is characterized by airflow limitation, usually
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assessed by forced expiratory maneuvers (FEV1 and FVC). These maneuvers
reflect a complex, dynamic relationship between patient effort, muscle strength,
elastic recoil as well as airway resistance, which plays a dominant role in airflow
limitation.
Within the Emphysema versus Airway Disease study (EvA) we examine postbronchodilator values for total resistance, in- and expiratory resistance (Rin, Rex) and
specific resistance (sR) in COPD patients (n= 509; GOLD stage I-III, no current
smoking).
Mean postbronchodilator values for total airway resistance are higher in patients
compared to controls (0.35 vs 0.19 kPa*sec/L).
Looking at Rin versus Rex, the increase in patients is mainly due to a higher Rex
(mean 0.50 versus 0.22 kPa*sec/L) compared to Rin (0.25 vs 0.15 kPa*sec/L).
Specific resistance, which is adjusted for volume to avoid errors because of hyperinflation, is elevated as well (1.64 vs 0.71 kPa*sec). All reported differences in
mean values are highly significant with p < 1*E-15.
Mean values for Rex and sR are remarkably elevated in COPD and show a good
association with GOLD stages, so they may be preferred for monitoring of COPD
since they are obtained with tidal breathing.
Supported by EU FP7 project # 200605.

P877
The predictive value of inspiratory fraction to exercise capacity in patients
with stable moderate to severe chronic obstructive pulmonary disease
Yan Zhang 1 , Jinming Liu 2 , Wenlan Yang 1 , Xiaoyue Tan 1 . 1 Dept. of Pulmonary
Function Test, Shanghai Pulmonary Hospital, Tongji University School of
Medicine, Shanghai, China; 2 Dept. of Respiratory Medicine, Shanghai
Pulmonary Hospital, Tongji University School of Medicine, Shanghai, China
Objective: To study the relationship between inspiratory-to-total lung capacity
ratio or inspiratory fraction to exercise capacity in patients with stable moderate
to severe chronic obstructive pulmonary disease.
Methods: Pulmonary lung function test (PFT) and Cardiopulmonary exercise
testing (CPET) were tested in 50 patients with stable moderate to severe chronic
obstructive pulmonary disease and 34 controls, and measured the parameters of
ventilation and gas exchange. The stopped reasons at the end of exercise testing
were be noted.
Results: (1) IF was significant associated with peak peak VO2 %pred (r=0.52,
p<0.001) in COPD and remained as independent predictor in the final model:
peak VO2%pred = 65.9IF + 0.45FEV1 %pred + 35.8 (RC 2 =0.39, p<0.001), the
sensitivity and specificity of IF for predicting exercise capacity were both better
than FEV1 %pred. (2) The patients with IF<0.23 had more severe hyperinflation
and lower exercise capacity. In the peak exercise, the patients with IF <0.23 had
lower peak VE and lower peak VT than the patients with IF ≥0.23, and their peak
breath frequencies had no significant difference.
Conclusion: Inspiratory fraction provides the efficient information to reflect lung
hyperinflation and to estimate the exercise capacity in patients with stable moderate
to severe chronic obstructive pulmonary disease, and its predictive value is better
than FEV1 %pred.
P878
Effect of pulmonary rehabilitation on systemic inflammatory markers,
muscle cross section area and functional parameters in interstitial lung
disease
Balakrishnan Menon 1 , Vishal Bansal 2 , Brijesh Prajapat 1 . 1 Pulmonary Medicine,
Vallabhbhai Patel Chest Institute, University of Delhi, New Delhi, India;
2
Physiology, Vallabhbhai Patel Chest Institute, University of Delhi, New Delhi,
India
Introduction: Interstitial Lung Diseases (ILD) are chronic debilitating diseases
with severe exercise limitation. We studied the effect of pulmonary rehabilitation
(PR) on systemic inflammatory markers, muscle cross sectional area and other
functional parameters in patients of ILD.
Aims and Objectives: To evaluate the levels of C-Reactive Protein (CRP), Matrix Metalloproteinase 9 (MMP9), Tissue Inhibitor of Metalloprotinase (TIMP), 6
minute walk distance (6MWD), Mid thigh Cross Sectional Area on CT (MTCSACT )
and Carbon Monoxide Diffusion Capacity (DLCO) before and after PR in patients
of ILD.
Methods: Fourteen patients of ILD were evaluated at baseline and after 4 weeks of
standard therapy. Supervised PR along with standard medications was then given
for further 8 weeks.
Results: Mean values of CRP changed from 5.76m5.11 to 2.18m1.02 mg/L after
rehabilitation [p=0.02]. MMP9 was 838.07±252.37 before and 547.93±168.57
ng/ml after PR [p=0.05]. Mean values of TIMP changed from 182.07±105.07 to
660.43±354.85 ng/ml after PR [p=0.04].
The Mean values of 6MWD changed from 379.43±47.94 to 493.78±47.47 m
after PR [p=0.001]. Levels of DLCO changed from 6.23±2.45 to 13.87±3.85
ml/min/mmHg after PR [p=0.05]. Mean values of MTCSACT changed from
8026.07±1141.96 to 10182.00±1752.10 mm2 after PR [p=0.02]
Significant correlation was obtained between MMP9 and MTCSACT [r=0.702,
p=0.005] and between 6MWD and DLCO [r=0.764, p=0.001].
Conclusion: Pulmonary rehabilitation causes significant improvement in systemic
inflammatory markers, muscle cross sectional area and functional parameters in
ILD patients along with significant improvement in gas exchange.

100. Physiology, heart failure and respiration in
relation to OSA
P879
The effects of swimming training on alterations in structure and function of
sternohyoid muscle of model rats of metabolic syndrome
Liqiang Zhang, Xiaorui Bi, Wanzhen Yao, Jiandong Wang, Bei He. Respiratory
and Critical Care Medicine, Peking University Third Hospital, Beijing, China
We investigated the effects of swimming training on alterations in structure
and function of sternohyoid muscle in model rats of metabolic syndrome. Male
Sprague-Dawley rats were randomly divided into 3 groups: control group (group
A), MS group (group B), swimming training MS group (group C). The level of
malondialdehy of sternohyoid muscles in group B was significantly higher than
those of group A and group C.The Superoxide dismutase level of sternohyoid
muscles in group B was significantly lower than those of group A and group C.
The capillary density, capillary-to-fiber ratio (C/F), cross-sectional area of type
I and II fiber, percentage of type I fibers of the isolated sternohyoid muscles in
group B were significantly lower than those of group A and group C. In group B,
mitochondrions were swelling, vacuolization and reduced, myofibril was dissolved
focally. In group C, mternohyoid myofibril was arranged normally, ultrastructure
of mitochondrion was normal roughly, occasionally vacuolization. The tensions of
sternohyoid muscle of group B were significantly lower than those of group A and
group C. In fatigue test, the tension percentages of sternohyoid muscle of group
B were significantly lower than those of group A and group C. We concluded
that the abnormalities in histological structure and ultrastructure of upper airway
muscle induced by MS, via oxidative stress, led to reduction in contractile function
in upper airway muscles, contributing to sleep apnea, and swimming training
improved contractile dysfunction of upper airway muscles by inhibiting oxidative
stress in MS.

P880
Mechanical ineffectiveness of augmented genioglossus activity in OSA during
sleep is associated with diminished co-activation of the styloglossus
Yaniv Dotan 1 , Giora Pillar 2 , Luis Gaitini 3 , Arie Oliven 1 . 1 internal Medicine,
Bnai Zion Medical Center, Haifa, Israel; 2 Sleep Laboratory, Rambam Health
Care Campus, Haifa, Israel; 3 Anesthesiology, Bnai Zion Medical Center, Haifa,
Israel
The pathophysiological cause of OSA is sleep-induced decline in dilator muscle
activation. However, dilator muscles activity often increases during obstructive
apneas and hypopneas (OAHs), but fails to improve airflow. It has been postulated
that neuromuscular activity does not increase sufficiently to overcome the negative
pressures that develop during obstructed breathing. The present study evaluate this
hypothesis.
Methods: Intramuscular GG-EMG, esophageal pressure (Pes) and airflow were
recorded in 7 OSA patients. In 6 of the patients, we recorded also EMG of the
tongue retractor styloglossus (SG-EMG). While awake, EMG/Pes was assessed
while patients breathed through a variable resistor, to estimate the EMG required
to prevent pharyngeal collapse. During sleep, EMG/Pes was evaluated during flow
limitation. Pre-arousal peak inspiratory EMG (sleepEMG) was compared to peak
EMG at the same Pes during wakefulness (awakeEMG). SleepEMG/awakeEMG
(at equal Pes)>1 indicated a level of EMG sufficient to prevent pharyngeal collapse.
Results: Patients had AHI of 51.7±10.5/hr. OAHs triggered increasing negative
Pes and increasing GG-EMG. SleepEMG/awakeEMG >1 was observed in all but
one patient, with highest (mean of 5 events) ratios of 3.27±1.81. In contrast,
SG-EMG maintained tonic activity in 4/6 of the patients during OAHs, and the
ratio exceeded 1 in one patient only (0.68±0.58).
Conclusions: In OSA patients, large augmentation of GG-EMG can be observed
without improvement in airflow. This mechanical inefficiency is not explained by
high inspiratory suction pressures. Co-activation of tongue retractors appears to be
reduced during sleep.

P881
Treatment with auto-servo ventilation of patients with sleep-disordered
breathing, stable systolic heart failure and concomitant diastolic dysfunction
– A randomized controlled pilot study
Christoph Birner 1 , Frederic Series 2 , Keir Lewis 3 , Amit Benjamin 3 ,
Pierre Escourrou 4 , Ruth Luigart 1 , Michael Pfeifer 1,5 , Michael Arzt 1 .
1
Department of Internal Medicine II, Division of Respirology, University
Hospital, Regensburg, Germany; 2 Centre de Recherche, IUCPQ, Universite
Laval, Quebec, Canada; 3 Department of Respiratory Medicine, Prince Philip
Hospital and Swansea College of Medicine, Wales, United Kingdom; 4 Centre de
Medicine du Sommeil, Hopital Antoine Beclere, Clamart, France; 5 Center for
Pneumology, Donaustauf Hospital, Donaustauf, Germany
Background: Systolic heart failure (HF) is frequently accompanied by diastolic dysfunction and sleep-disordered breathing (SDB). We evaluated, whether
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auto-servo ventilation (ASV, BiPAP ASV, Philips Respironics) improves echocardiographic measures of diastolic function in patients with systolic HF and
SDB.
Methods: 32 patients with stable systolic HF and concomitant diastolic dysfunction (age 66±9y, LVEF 30±7%, NYHA class II 72%) and SDB (AHI 48±19/h,
53% OSA) were randomized to either ASV (n=19) or optimal medical treatment
alone (control, n=13). Polysomnography and echocardiography was performed at
baseline and after 12 weeks.
Results: AHI improved significantly more in the ASV group compared to the
control group (-38±18 vs. -0.2±13.2/h, P<0.001). At baseline, 24 (75%) patients
had impaired left ventricular relaxation, and 8 (25%) had a pseudonormalized
filling pattern. At the 12-weeks control visit, diastolic function as assessed by
the isovolumetric relaxation time (IVRT, -10.3±26.1 vs. 9.3±49.1, P=0.5) and
deceleration time (DT, -43.9±88.8 vs. 12.4±68.8, P=0.4) did not significantly
improve after ASV treatment. Likewise, the proportion of patients whose diastolic
dysfunction improved was non-significantly higher in the ASV than in the control
group, respectively (37% vs. 15%, P=0.2).
Conclusions: ASV-treatment efficiently abolishes SDB in patients with stable
systolic HF and concomitant diastolic dysfunction. These data provide estimates
of effect size and support the justification for the evaluation of the effects of ASV
on diastolic function in larger randomized controlled trials.

P882
Gender-related association between respiratory stability and Cheyne-Stokes
respiration in chronic heart failure – A matched control study
Thomas Bitter 1 , Solvey Roman-Garcia 2 , Zisis Dimitriadis 1 , Britta Körber 1 ,
Christian Prinz 1 , Dieter Horstkotte 1 , Jost Niedermeyer 3 , Olaf Oldenburg 1 .
1
Department of Cardiology, Heart and Diabetes Center North Rhine-Westphalia,
Ruhr University Bochum, Bad Oeynhausen, Germany; 2 Cardiac Research Unit,
Heart and Diabetes Center North Rhine-Westphalia, Ruhr University Bochum,
Bad Oeynhausen, Germany; 3 Department of Internal Medicine, General Hospital
Bad Oeynhausen, Germany
Introduction: Hypersensitive ventilatory feedback loop has major impact on the
manifestation of Cheyne-Stokes respiration (CSA) in chronic heart failure (CHF).
As CSA mainly affects male CHF patients (pts), this study aims to clarify the role
of respiratory stability in the evolution of CSA in men and women.
Methods: We investigated 563 pts with CHF (91 female, LVEF ≤45%, NYHAclass ≥2) using echocardiography, cardiopulmonary exercise testing (CPX), cardiorespiratory polygraphy, measurement of hyperoxic, hypercapnic ventilatory
response (HCVR), and standard laboratory. Adjusted for age (±2 years), body
mass index (BMI; ± 2), and LVEF (± 3%) 79 matched pairs (male/female) were
eligible for analysis.
Results: Obstructive sleep apnoea (AHI ≥5/h) was present in 12 female (15.2%)
and 13 male (16.4%) pts (p=n.s.), CSA (AHI ≥5/h) in 30 (37.9%) female and 54
(68.4%) male pts (p<0.001). Parameters of respiratory instability (female vs. male:
daytime pCO2 36.7 (interquartile range (IQR) 34.4-39.4) vs. 36.7 (IQR 34.8-38.7),
VE/VCO2 slope during CPX 34 (IQR 30-40) vs. 35 (IQR 31-40), HCVR 2.32 (IQR
1.71-3.49) vs. 2.69 (IQR 2.01-4.45) did not show a significant difference. Adjusted
for age, NYHA-class, BMI, heart rate, LVEF, CRP, creatinine, NT-proBNP stepwise regression analysis revealed HCVR (p=0.03) an independent predictor for
CSA in male pts while NYHA-class (p=0.04) was the only independent predictor
for CSA in female pts.
Conclusion: These data suggest gender-related differences in the evolution of
CSA. Additional studies are warranted to figure out a more sophisticated pathophysiological concept that may elucidate these findings.

P883
Sleep disordered breathing and the incidence of inappropriate ICD
discharges
Thomas Bitter, Klaus-Jürgen Gutleben, Georg Nölker, Zisis Dimitriadis,
Christian Prinz, Jürgen Vogt, Dieter Horstkotte, Olaf Oldenburg. Department of
Cardiology, Heart and Diabetes Center North Rhine-Westphalia, Ruhr University
Bochum, Bad Oeynhausen, Germany
Purpose: Previous studies confirmed inappropriate ICD discharges associated with
an increased mortality in chronic heart failure (CHF). Sleep disordered breathing
(SDB) is a known risk factor for new onset and reoccurrence of atrial fibrillation
(afib). We therefore hypothesized that Cheyne-Stokes respiration (CSA) and obstructive sleep apnoea (OSA) impact inappropriate cardioverter-defibrillator (ICD)
discharges.
Methods: A cohort of 172 patients (pts) with CHF (LVEF ≤ 45%, NYHA-class ≥
2) and an implanted ICD device was studied. Patients underwent overnight polygraphy (noSDB (Apnoea Hypopnea Index (AHI) <5/h): n=54, OSA (AHI≥5/h,
>50% obstructive events): n=59, CSA (AHI>5/h): n=59). During follow-up (36
months) inappropriate ICD-discharges and new-onset of afib (in pts with no present
or history of afib, n=130) were documented.
Results: During follow-up 17 inappropriate ICD-discharges (5 tachyarrhythmic
events, 4 lead dysfunctions, 4 oversensings, 4 sinus tachycardias), and 35 newonset afib episodes were documented. Stepwise Cox proportional hazard regression
analysis adjusted for age, sex, ischaemic cause, BMI, preexisting atrial fibrillation
(case 1 only), LVEF, LAD, VO2peak during CPX, NTproBNP, CRP, β-blocker,
amiodarone, and NYHA-class revealed age as the only independent risk factor

for inappropriate ICD-discharges (HR 0.90, 95%CI 0.86-0.96) and new-onset afib
(HR 1.06, 95%CI 1.01-1.12).
Conclusion: Due to the large heterogeneity of underlying causes SDB is not associated with inappropriate ICD-discharges. Larger trials seem inevitable to clearly
elucidate the impact of SDB on new-onset of afib in CHF pts.

P884
CPAP therapy in idiopathic pulmonary fibrosis (IPF) patients with
obstructive sleep apnea (OSA)
Charalampos Mermigkis, Izolde Bouloukaki, Katerina Antoniou,
Giannis Giannarakis, Demetrios Mermigkis, Nikolaos Siafakas, Sophia Schiza.
Sleep Disorderd Unit, Department of Thoracic Medicine, University of Crete,
Heraklion, Crete, Greece
Background: Recent literature shows an increased incidence of OSA in patients
with IPF. However, there are no published studies related to CPAP treatment in
these patients.
Aims and objectives: We aimed to assess CPAP effectiveness and adherence in
sleep and overall quality of life parameters in IPF patients with OSA.
Methods: Twelve patients with newly diagnosed IPF and moderate to severe
OSA were included and CPAP therapy was initiated. The patients completed the
Epworth Sleepiness Scale (ESS), the Pittsburgh Sleep Quality Index (PSQI), the
Functional Outcomes in Sleep Questionnaire (FOSQ), the Fatigue Severity Scale
(FSS), the SF-36 quality of life questionnaire and the Beck Depression scale (BDS)
before and 1, 3, 6 months after CPAP therapy.
Results: Statistical significant improvement was observed in the FOSQ at CPAP
initiation and after 1, 3 and 6 months (p: 0.02). Improvement, although not statistical significant, was noted in ESS score (p: 0.65), PSQI (p: 0.41), FSS (p:
0.43), SF-36 (p: 0.31) and BDS (p: 0.53). All patients had intense follow up by
our CPAP Clinic. Two patients experienced difficulties in CPAP acceptance and
stopped usage after the first month. Heated humidification was added in all patients
in order to improve compliance.
Conclusion: Effective CPAP treatment, with intense follow up by the CPAP clinic,
in IPF patients with OSA, results in a significant improvement in daily living
activities based on the FOSQ namely an OSA specific follow up questionnaire.
Improvement, though not statistical significant, was also noted based on other
questionnaires, probably related to the multifactorial influences of IPF in physical
and mental health.

P885
Obstructive sleep apnea syndrome and cardiovascular diseases risk in
patients with COPD
O.S. Khmel’, L.A. Glinyana, A.A. Molchanov, V.V. Rodionova. Hospital therapy
and Profpathology, Dnepropetrovsk Medical Academy, Dnepropetrovsk, Ukraine
Purpose: To define the correlation between obstructive sleep apnea syndrome
(OSAS) and increasing of cardiovascular risk in patients with chronic obstructive
pulmonary diseases (COPD).
Design: There were examined 33 patients in the age of 63,93±1,59 years with
COPD stage 2 (85%) and stage 3 (15%). Duration of disease was: 10-14 years – 22
patients (67%) and 15-24 years–11 patients (33%). 60% of patients were smoking,
index of smoking - 14,7±0,48 pack-years. Control group included 10 practically
healthy persons.
Methods: Holter monitor test with rheopneumography, spirometry, X-ray examination, six-minute walk test, calculation of cardiovascular risk according to the
scale SCORE (Systematic Coronary Risk Evaluation). Patients received basic
therapy according to the recommendations of GOLD, 2009.
Results: 62% of patients had OSAS of mild stage and 38% - had OSAS of
moderate stage (p<0,05). Duration of apnea cases varied from 259,0-1240,0 sec.
82% of patients had from 90 to 13990 cases of cardiac rhythm disturbances within
24 hours. Extremity index of heart rate (EIHR) varied during sleep - 2,1456±0,19.
There were revealed correlations between duration of apnea cases and cardiovascular diseases risk (r=0,7136; p<0,05), number of heart rhythm disorders (r=0,7373;
p<0,05), general cholesterol (r=0,7269; p<0,05). There was correlation between
EIHR during sleep and OSAS (r=0,77; p<0,05). Patients had evidently increased
risk for fatal complications according to the scale SCORE (r=0,8139; p<0,05):
high risk level in 12,5% and very high - in 75% of cases.
Conclusions: Patients with both COPD and OSAS have evidently increased risk
for fatal complications.

P886
The frequency of overlap syndrome in patients who were evaluated in sleep
laboratory and its effects on severity of obstructive sleep apnea syndrome and
quality of sleep
Banu Salepci, Ali Fidan, Nesrin Kiral, Elif Torun Parmaksiz, Gulsen Sarac,
Sevda Sener Comert, Benan Caglayan. Chest Diseases, Dr. Lutfi Kirdar Kartal
Teaching and Research Hospital, Istanbul, Turkey
’Overlap Syndrome’ is togetherness of Obstructive Sleep Apnea Syndrome (OSAS)
with Chronic Obstructive Pulmonary Disease (COPD) and asthma.We aimed to
determine frequency of COPD and Asthma in OSASpatients and effect of these
diseases on quality of sleep and severity of OSAS.Files of patients evaluated
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in the sleep laboratory in January 2005-January 2010 were analysed.All cases
were examined for COPD, Asthma and severe daytime sleepiness according to
Epworth Sleepiness Scale (ESS).Pulmonary function tests and polysomnographic
tests were administered to all.For diagnosis of COPD, GOLD criteria;for EEG
scoring, Rechtschaffen - Kales criteria and for respiratory scoring, AASM 1999
criteria were used.Out of 998 cases 98.2% were diagnosed as OSAS, 11.1%
COPD,6,6% asthma.11.2% of OSAS cases had COPD.Age, frequency of male sex
and ESS were significantly higher in patients with OSAS and COPD than patients
with OSAS-without COPD,no significant differences in terms of BMI and sleep
parameters were found.In OSAS+asthma cases (6.7%); BMI, frequency of female
sex and ESS were found to be significantly higher than in patients with OSASwithout asthma,no statistical differences were found in terms of sleep parameters.
In older male patients with OSAS;COPD is more frequent than in younger female patients.Asthma is more frequently seen in OSAS than general population.In
asthmatics,sleep efficiency is lower;thereby ESS is higher.No relation between
severity of OSAS and presence of COPD or asthma was determined.In patients
with OSAS,symptoms of COPD and asthma must be questioned and pulmonary
function tests administered.

P887
Risk factors of hypercapnia in patient with obstructive sleep apnea
Jihen Ben Amar, Leila El Gharbi, Besma Dhahri, Mohamed Ali Baccar,
Saloua Azzabi, Hichem Aouina, Hend Bouacha. Pulmonary Department, Charles
Nicolle Hospital, Tunis, Tunisia
The severe obesity sometimes leads to a chronic alveolar hypoventilation: obesity
hypoventilation syndrome (OHS). The association with OSAS is frequent.
Aim: The aim of the present study is to specify favorisants factors that lead to
hypoventilation in a population of obese persons with SAS and to deduct the type
of association between OHS and SAS.
Methods: 62 patients were enrolled. We excluded patient with bronchial obstruction and we have compared anthropometric, functional, gazometric and
polysomnographic details of the groupe1 (G1): OHS=9 and of the groupe2 (G2):
obesity without hypoventilation=53.
Results: We haven’t identify a difference between the two groups concerning age,
sex, frequency of smokers, nasopharynx region abnormalities, AHI,SAS severity
and the respiratory functional exploration.We noted that there is a positive interrelationship between BMI and Paco2. We identify severe gazometric perturbation
in G1 (Pao2=61±9 mmHg, Paco2=50±7 mmHg) versus G2 we noted a moderate
hypoxemia. Patients of the group1 make minimal desaturation of 63±17% and a
Sao2 average of 81±20% what is meaningfully important than in the G2.
Group 1 (n=9)

Group 2 (n=53)

p

Age (year)
47,56±12,55
51,4±12,27
0,45
Sex
Female 44,4%/Male 55,6% Female 32,1%/Male 67,9% 0,42
Tabacco (PA
9,67±12,91
11,72±17,41
0,93
BMI (kg/m2 )
45,48±8,53
37,01±5,75
0,005
BMI >40
77,8%
24,5%
0,004
Snoring
88,9%
96,2%
0,38
Epworth Score
14,38±4,56
12,6±6,08
0,46
Nasopharynx region abnormalities
44,4%
50,9%
1

Conclusion: The alveolar hypoventilation in SAS seems to be in correlation with
the degree of obesity. The hypercapnie in the OHS is in relation neither with the
SAOS nor with its severity.The OHS-SAS association is usual but not synonym;
the OHS is an autonomous disease.

P888
The impact of OSA on nocturnal hypoxia in obese patients with chronic
asthma
Amanda James 1 , Ajit Thomas 2 , Shahrad Taheri 3 , Adel Mansur 1 , Dev Banerjee 2 .
1
The Severe and Brittle Asthma Unit, Birmingham Heartlands Hospital,
Birmingham, West Midlands, United Kingdom; 2 The Academic Department of
Sleep and Ventilation, Birmingham Heartlands Hospital, Birmingham, West
Midlands, United Kingdom; 3 CEDAM, University of Birmingham, West
Midlands, United Kingdom
Background: There is increasing evidence that asthma, obesity and OSA co-exist
with resulting increased usage of health care resources. This cohort may have
worse asthma control due to increased nocturnal hypoxia augmentating airway and
systemic inflammation. The prevalence of OSA and degree of hypoxia in obese
patients with asthma remains unclear.
Methods: A retrospective survey of obese patients with chronic asthma referred
to the sleep clinic between 2009-2010 undergoing overnight sleep monitoring
was undertaken using RemLogic software (in-hospital polysomnography). Scoring of the respiratory data was as per American Academy of Sleep Medicine
(AASM) guidelines 2007. OSA was defined as an apnoea/hypopnoea index (AHI)
of ≥5.0/hour and moderate-severe as ≥15/hr.
Results: 26 patients (19 females) were analysed. Mean (SD) BMI =45.2
(10.8)kg/m2 . Mean (SD) age=45.1 (12.2)yrs. Six had Type2 Diabetes Mellitus
and 12 had hypertension. OSA was found in 12 (46%), 7 (27%) had moderatesevere OSA. Those with OSA were more likely to have T2DM (33vs12%). There

was no significant difference in BMI between the two groups. Those with OSA:
(median (IQR))AHI=21.5 (13-45)/hr were more hypoxic during the night compared to those without OSA (AHI=2 (0.9-3)/hr). Mean nocturnal O2 sats (Mean
(SD)): 91.6% (3.4) vs 95.3 (1.2) P=0.003, minimum O2 sats: 80.1% (11.8) vs
90.5% (2.0) P= 0.01.
Conclusions: OSA is common in obese patients with chronic asthma. Patients with
OSA in this group were more hypoxic during the night. Clinicians looking after
obese chronic asthma patients should consider screening for OSA. Prospective
studies are required to further establish the prevalence of OSA in obese asthmatic
patients, and the value of CPAP in this group.

P889
Complex approach in the study of clinical and functional features in patients
with severe bronchial asthma with and without respiratory disorder during
sleep
Liudmyla Iashyna, Yuriy Feshchenko, Svitlana Moskalenko, Inna Zvol,
Irina Chumak. Diagnostic, Therapy and Clinical Pharmacology of Lung
Diseases, National Institute of Phthisiology and Pulmonology named after
F.G.Yanovsky NAMS of Ukraine, Kiev, Ukraine
Aim of study: Comparison of clinical and functional diagnostic criteria in patients
with severe bronchial asthma and in combination with obstructive sleep apnea.
Materials and methods: 60 patients with severe asthma were divided into 2
groups: I group of patients with OSA were 30 patients (16 women and 14 men age
(58,8±2,2) years) and II group of patients without OSA consisted of 17 women
and 13 men age (50,5±2,1) years. In both groups FEV1 ranged from (54,8±3,1)
to (58,2±2,6)%).
The following studies were performed: respiratory function, polysomnography,
daily blood pressure measurement, Holter monitoring of ECG.
Results: Asthma Control Test score revealed that patients with OSA had poor control of asthma symptoms (15,0±4,7) compared to patients without OSA (18,0±4,7)
and higher scores for breathlessness scale MRCDS. Results of the questionnaire
SQRG found that patients with OSA had more symptoms due to asthma and
significant limitation of activity (67,1±3,8) than patients without OSA (60,2±4,7)
(p <0.05). Patients with OSA had an increase in pulse blood preassure, minimum
of daily, a maximum of night, and a marked increase in the average heart rate per
night, the increase variability in blood pressure. in the night period, compared with
patients without OSA, p <0.05.
Conclusion: The use of a wide range of diagnostic methods will allow for an
adequate pathogenetic treatment and improvement of disease control in patients
with severe asthma and in combination OSA.

P890
Cardiopulmonary exercise response in children with obstructive sleep apnea
syndrome
Labrini Damianidou 1 , Andreas Giannopoulos 1 , Maria Eboriadou 3 ,
Katerina Haidopoulou 3 , Fotis Kirvasilis 2 , Kalliopi Kontouli 2 , Ioannis Tsanakas 2 ,
Fani Athanasiadou 1 . 1 2nd Department of Pediatrics, AHEPA Hospital, Aristotle
University, Thessaloniki, Greece; 2 3rd Department of Pediatrics, Ippokratio
Hospital, Aristotle University, Thessaloniki, Greece; 3 4th Department of
Pediatrics, Papageorgiou Hospital, Aristotle University, Thessaloniki, Greece
Introduction: Cardiopulmonary exercise testing (CPET) is a valuable tool in the
evaluation of cardiac and pulmonary function. In adults’ patients with obstructive
sleep apnea syndrome (OSAS), recent studies addressed reduced exercise capacity,
but there is no data in literature for pediatric patient.
Aim: To evaluate cardiopulmonary response to exercise in children with OSAS.
Methods: Twenty seven subjects, without any systematic disease, aged 7 to 14
years (mean age 10,5±1,8 years), referring for evaluation of systematic snoring (≥4 nights/week), underwent overnight polysomnography (PSG) and CPET.
According to the Apnea Hypopnea Index (AHI) subjects were divided into two
groups: A. mild OSAS (1≤AHI<5, n=15), B. moderate – severe OSAS (AHI>5,
n=12). Control group (group C) consisted of 13 children.
Results: There were no significantly differences in age, sex, BMI, among groups
(p<0.05). Mild OSAS had 55,6% of children (group A) and moderate to severe
44,4% (group B). According to CPET children with OSAS had shorter duration
of exercise (12,4±2,6min vs 13,3±2min), significantly lower VO2max (40,3±8,4
ml/kg/min vs 47,6±7,9 ml/kg/min, p=0,013), significantly lower VO2max (%)
(77,7±15 vs 92,9±10,5, p=0,002), higher VO2AT (%) (48,2±14,7 vs 43,7±19,8)
and higher systolic blood pressure level at peak exercise (145±27,4mmHg vs
143,92±20 mmHg) compared to control group. Children with mild OSAS had
higher VO2max (%) (80,8±9,3 vs 73,8±19,7) but not statistically significant
compared to moderate - severe OSAS.
Conclusion: The present study demonstrates that young patients (mean age
10,5±1,8 years) with OSAS, even with mild OSAS, had reduced exercise capacity
(lower VO2max) as compared to control group.
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P891
Obstructive sleep apnea in patients with idiopathic pulmonary fibrosis
Ahmed Sh. Mohamed 1 , Ibrahim Ibrahim 1 , Mohamed Hantera 1 . 1 Chest
Department, Tanta University Hospital, Faculty of Medcine, Tanta, Gharbia,
Egypt; 2 Chest Department, Tanta University Hospital, Faculty of Medcine, Kafer
el zyate, Gharbia, Egypt; 3 Chest Department, Tanta University Hospital, Faculty
of Medcine, Tanta, Gharbia, Egypt
Background: The outcome of patients with idiopathic pulmonary fibrosis (IPF) is
poor. Breathlessness and coughing are usually progressive and about 50% of the
patients die within 3 years after diagnosis. The role sleep disordered breathing in
IPF should be investigated.
Objective: The aim of this study was to investigate obstructive sleep apnea and associated daytime sleepiness in IPF patients and investigate the correlation between
IPF and OSA.
Subjects and methods: 28 patients with IPF and 10 control subjects matched on
age and BMI were included in the study. Sleep quality and its daytime consequences
were assessed by the Epworth Sleepiness Scale and all-night polysomnography.
Results: 23 patients had an abnormal ESS (82.1%). 24 IPF patients (85.71%)
had OSA; 21 patients (75%) had mild-to-moderate OSA, and 3 patients (10.71%)
had severe OSA. AHI was statistically significant correlated with, ESS, FVC, and
TLC.
The prevalence of OSA in IPF patients

Patient no.
Patient %

Normal

Mild OSA

Moderate OSA

Severe OSA

4
14.29

12
42.85

9
32.14

3
10.71

Conclusion: Patienta with IPF are at high risk for OSA that may account for
reversible daytime fatigue, possibly wrongly ascribed to IPF. Further, without
treatment the sleep deprivation and lack of oxygen caused by sleep apnea increases
health risks that have a significant negative effect on prognosis of IPF that already
carries a poor prognosis.
Recommendation: Sleep evaluation should be extended to IPF patients routinely
and the scientific work should focus on the improvement of sleep quality during
sleep in these patients.
Reference:
[1] Aydogdu M, Firat GS, et al. Assessment of sleep with polysomnography in
patients with interstitial lung disease.Tuberk Toraks 2006; 54:213-221.

P892
CPAP versus adaptive servoventilator (ASV) in patient with congestive heart
failure and sleep disorder breathing
Donato Lacedonia 1,4 , Massimo Iacoviello 2 , Felice Gadaleta 3 , Vito A. Falcone 3 ,
Agata Puzzovivo 2 , Ersilia Tedeschi 3 , Stefano Favale 2 , Onofrio Resta 2 .
1
Department of Medical and Occupational Science, Institute of Respiratory
Diseases, University of Foggia, Italy; 2 Department of Emergency and Organ
Transplantation, Section of Cardiovascular Diseases, University of Bari, Italy;
3
Department of Respiratory Medicine, Institute of Pulmonary Disease, University
of Bari, Italy; 4 Fondazione “S. Maugieri” - IRCCS, Sezione di Malattie
dell’Apparato Respiratorio, Cassano, Italy
Introduction: The aim of this study was to evaluate the effects of nocturnal ventilation by two different ventilatory support: CPAP or Adaptive Servo Ventilator
(ASV) in patients with heart failure and sleep disorder breathing, in particular on
echocardiographic parameters.
Methods: Ambulatory patients with congestive heart failure were screened for

presence of Sleep Disorder Breathing (SDB). After a full night polysomnography
the patients were divided in OSA, CSA-CSR or noSDB. All patients with SDB
were titrated at the begin by CPAP but if CSA-CSR occurred or was not resolved
they were switch to ASV.
All patients were evaluated at baseline and after six month of treatment by
echocardiographic study and clinical evaluation.
Results: 52 patient were enrolled, age was 63,2m10,06, FE 31,2m8. Of them 13
patient (25%) were no SDB,21 were OSAS (40%) 18 were CSA-CSR (35%).There
was not differences among groups according to age, FE, TAPSE and NT-proBNP.
All patients with SDB were admitted to nocturnal ventilation: 14 received CPAP, 16
received ASV while 9 refused treatment. After 6 months, any change was obtained
in FE and NT-pro-BNP and in TAPSE, as well as on the other echocardiographics
parameters in all groups.
Conclusion: In patients with CHF sleep disorder breathing are very common,
however CPAP o ASV nocturnal ventilation have no impact on improvement of
echocardiographics parameters.

P893
Central sleep apnea. CPAP or adaptive servoventilation (ASV)?
Zahdia Eyme Saavedra Moreno, María Belén Gallegos Carrero, Marcel
José Rodrìguez Guzmán, Marìa Fernanda Troncoso Acevedo, Teresa Gòmez
Garcìa, Nicolás González-Mangado. Pneumology, Multidisciplinary Sleep Unit,
Fundaciòn Jimènez Dìaz - Capio, Madrid, Spain
Objectives: Describe clinical and polysomnographic characteristics in patients
with CSA that require treatment with ASV in our center.
Material and methods: Descriptive study of 26 patients diagnosed of CSA who
were admitted in our Multidisciplinary Sleep Unit MDSU at Fundación Jiménez
Díaz-Madrid from May 2009 to November 2011. All patients were treated with
CPAP and had gone through a manual titration PSG at 1 or 3 months after
diagnosis. We detected poor control and switched to ASV.
Results: Included 26 males patients CSA (age of 61 years and mean BMI of 32.5).
CV risk factors:73% ex-smokers,73% HAP 50% lipid alterations,31% ischemic
cardiopathy, 23% had previous HF, 27% arrhythmias,25% DM,7% opioid use,7%
chronic renal disease. The classic OSAS triad was the most frequent symptomatology, average Epworth 11,8 0%. PSG results: average AHI 67/h,CAI 38.4/h,
HI 22.6/h, AHI REM 43.2/h. CPAP titration PSG showed a high persisting AHI
(average 40.4/h) with predominance of central events (average 23.7/h apnea and
15.1/h hypopnea). ASV was administrated with 2 types of equipment: BIPAP
autoSVAor CS2.ASV titration PSG showed a statistically significant decrease in
respiratory events with a residual average AHI of 11.3/h (p 0.001), CAI of 0.5/h
(p 0.002) and HI of 9/h (p 0.02).The average time of therapeutic compliance was
of 6.1/h/night. It statistically improved Epworth score (average of 7.8) (p 0.001).
Conclusions: In our studied HF was not highly prevalent. ASV is an effective
therapeutic tool for CSA’s and CPAP refractory/resistant compSAS, controlling
both apneic events and symptoms. A manual titration PSG is necessary for correct
diagnosis and follow-up of these patients.

P894
Correlation of pulmonary function and sleep disordered breathing
parameters in patients with idiopathic pulmonary fibrosis
Charalampos Mermigkis, Izolde Bouloukaki, Katerina Antoniou,
Giannis Giannarakis, Helen Mauroudi, Violeta Moniaki, Nikolaos Siafakas,
Sophia Schiza. Sleep Disorderd Unit, Department of Thoracic Medicine,
University of Crete, Heraklion, Crete, Greece
Background: Restrictive pulmonary diseases like Idiopathic Pulmonary Fibrosis
(IPF) are characterized by decreased lung volumes that can reduce the upper
airway stability and potentially predispose to SDB.
Aims and objectives: Therefore our aim was to correlate pulmonary function
testing (PFT) parameters with Apnea-Hypopnea Indices (AHI), overall and during
NREM and REM sleep, in newly diagnosed IPF patients.
Methods: Twenty consequent patients (16 males/4 females, age 68.5±11 yrs) with
newly diagnosed IPF were included. All had a formal in lab sleep study as well as
PFT’s before the initiation of any therapy for IPF.
Results: Twelve patients had an AHI above 5 per hour of sleep indicating underlying SDB. A statistical significant trend was observed between RV and RV/TLC
values and REM AHI (p=0.07, r=-0.44 and p=0.08, r=-0.43 respectively). No
statistical significant correlations were observed between the other PFT parameters
(FEV1%, FVC%, FEV1/FVC, TLC, VC) and AHI indices. DLCO/VA values
showed a statistical significant negative correlation with overall AHI (p=0.05,
R=-0.50), NREM AHI (p= 0.04, r=-0.51) and REM AHI (p=0.05,r=-0.52)
Conclusion: Our results suggest that there is a statistical significant trend between
reduced lung volumes and AHI during the vulnerable period of REM sleep. The
lack of strong statistical correlations between PFT’s and SDB parameters might
related to the fact that PFT’s routinelly are performed with the patient in the
upright and not the supine position.
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P895
Prevalence of obstructive airway disease in patients with obstructive sleep
apnea
Kristina Ziherl, Irena Sarc, Mitja Kosnik, Matjaz Flezar, Jasmina Gabrijelcic.
Department of Pulmonary Diseases, University Clinic of Pulmonary and Allergic
Diseases, Golnik, Slovenia
Introduction: Obstructive airway disease (OAD; mainly chronic obstructive pulmonary disease and asthma) and obstructive sleep apnea (OSA) are common
diseases, but data on prevalence of OAD in OSA are scarce. We aimed to assess
the prevalence of OAD in patients with OSA.
Methods: Medical records of all patients who underwent diagnostic polysomnography in University Clinic Golnik from 2005 to 2010 were retrospectively reviewed.
Only patients with available pulmonary function tests were included (89% of all).
Patients were divided in two groups: controls (apnea-hypopnea index – AHI < 5)
and OSA patients. OAD was defined as FEV1/FVC<70%.
Results: Out of 865 patients 718 (83%) had OSA (80.5% men, age 53.2±10.4y,
BMI 34.3±6.8, AHI 41.8±24.9) and 147 (17%) were controls (69.4% men, age
50.5±12.3y, BMI 30.2±6.7, AHI 2.4±1.7). Prevalence of OAD was 141 (19.6%)
in OSA and 27 (18.4%) in controls, p=0.723. In those with OAD, OAD was first
diagnosed in sleep laboratory in 83 (58.9%) of OSA patients and in 8 (29.7%) of
controls, p=0.005. There was no difference between groups regarding FEV1/FVC
(64.1±7.4% vs. 62.5±6.7%, p=0.293) and FEV1% predicted (75.8±20.1% vs.
72.9±19.4%, p=0.485). Severe airway obstruction (FEV1<50% predicted) was
present in 17 (12.1%) OSA patients and in 3 (11.1%) controls, p=0.890. In multivariate logistic regression adjusted for age, sex, BMI and chronic heart failure
(CHF), age (OR 1.07,CI 1.05-1.09), male gender (OR 0.47, CI 0.26-0.80), and
CHF (OR 2.13, CI 1.14-3.98) predicted OAD in OSA.
Conclusions: OAD was common and underdiagnosed in OSA patients, which
probably warrants screening for OAD in OSA patients. Higher age, female gender,
and CHF predicted OAD in OSA.

P896
Obstructive sleep apnea is associated with lower level of quality of life in
adult asthmatics
Seung-Eun Lee 1,2,3 , Sae-Hoon Kim 1,2,3 , Min-Seok Yang 1,2 , Woo-Jung Song 1,2 ,
Min-Hye Kim 1,2 , So-Hee Lee 1,2 , Hye-Ryun Kang 1,2 , Heung-Woo Park 1,2 ,
Yoon-Seok Chang 1,2 , Sang-Heon Cho 1,2 , Kyung-Up Min 1,2 . 1 Department of
Internal Medicine, Seoul National University College of Medicine, Seoul,
Republic of Korea; 2 Institute of Allergy and Clinical Immunology, Seoul National
University Medical Research Center, Seoul, Republic of Korea; 3 Department of
Internal Medicine, Seoul National University Bundang Hospital, Seongnam,
Republic of Korea
Background: Recent data suggested that obstructive sleep apnea (OSA) is an
important contributor of severe uncontrolled asthma. This study was aimed to
investigate clinical features including asthma control, quality of life and airway
inflammation in adult asthmatics with high OSA risk.
Methods: A total of 217 patients with asthma who visited tertiary-care clinic were
randomly recruited in this study. They completed Berlin questionnaire validated for
screening of OSA risk, asthma control test (ACT), and quality of life questionnaire
for adult Korean asthmatics (QLQAKA). Fraction of exhaled nitric oxide (FeNO),
lung functions, and blood test for lipid profile were evaluated simultaneously. Body
impedance test were also performed for analysis of body composition.
Results: Mean age of study subjects was 58.4 yr and 41.9% were male. Eighty nine
subjects (41.0%) were classified as high risk of OSA from Berlin questionnaire.
Patients with high OSA risk showed significantly older age, higher prevalence of
hypertension, higher BMI, and non-atopic predisposition. High risk OSA group
showed lower ACT score than low OSA risk group, but it was not significant.
QLQAKA score was significantly lower in the high OSA risk group compared
with low OSA risk group. Lung functions and FeNO were not different between
groups. Visceral fat area were significantly higher in the high OSA risk group, and
significantly correlated with QLQAKA score.
Conclusion: Asthma-related quality of life is significantly decreased in adult
asthmatics with high risk of obstructive sleep apnea.
This study was supported by a grant of the Korea Healthcare technology R&D
Project, Ministry of Health and Welfare, Republic of Korea (A102065).

P897
Nocturnal gastroesophageal reflux, lung function and symptoms of
obstructive sleep apnea
Össur Ingi Emilsson 1 , Christer Janson 2 , Bryndís Benediktsdóttir 1,3 ,
Sigurdur Júlíusson 4 , Thórarinn Gíslason 1,3 . 1 Faculty of Medicine, University of
Iceland, Reykjavík, Iceland; 2 Dept. of Medical Sciences: Respiratory Medicine
and Allergology, Uppsala University, Uppsala, Sweden; 3 Dept. of Respiratory
Medicine and Sleep, Landspitali University Hospital, Reykjavík, Iceland; 4 Dept.
of Ear, Nose and Throat, Landspitali University Hospital, Reykjavík, Iceland
Background: Nocturnal gastroesophageal reflux (nGER) has received increasing
interest as a predisposing factor for respiratory diseases and sleep disturbances.
The possible role of obstructive sleep apnea (OSA) contributing to nGER is of
special interest. The aim of this study was to explore the association between
nGER and respiratory diseases, lung function and symptoms of OSA.

Methods: Participants in the Burden of Obstructive Lung Disease (BOLD) initiative in Iceland and Sweden, a random sample from the general population of
1325 adults aged 40+ (>70% response rate), were compared by pre- and postbronchodilator spirometry, answers to questionnaires about OSA and respiratory
symptoms, health, and symptoms of GER.
Results: Altogether 102 (7.7%) reported nGER and 249 had used medication
against GER. The participants were divided into three groups: 1) No nGER
(n=1040), 2) treated GER without nGER (n=183) and 3) nGER (n=102). The
nGER group had a significantly higher prevalence of respiratory and OSA symptoms than subjects without nGER. The nGER group also had a higher prevalence
of COPD (GOLD stage 1+), (25.0% vs. 15.6%) (p=0.02) and lower FEV1/FVC
ratio (95.9% vs. 98.9% of the predicted, p=0.01). These associations remained
significant after adjusting for smoking, weight and other possible confounders. No
independent association was found between having treated GER and lung function,
respiratory or OSA symptoms.
Conclusions: In our cross-sectional epidemiological study, untreated nGER is
strongly associated with both respiratory and OSA symptoms as well as airflow
obstruction.
P898
Increased toll-like receptor 4 expression in mice lung tissue under
intermittent hypoxia
Hyeon Hui Kang, Kihoon Park, Ju Sang Kim, Sang Haak Lee, Hwa Sik Moon.
Internal Medicine, The Catholic University of Korea, College of Medicine, Seoul,
Korea
Objective: Obstructive sleep apnea (OSA) is highly prevalent and is associated
with increased risk of cardiovascular disease. OSA is characterized by episodic
cycles of hypoxia and normoxia during sleep. While OSA is considered as a
proinflammatory condition, there is little data on cellular inflammation in OSA.
The aim of this study was to examine the expression of lung tissue TLR4 mRNA
and protein in mice under intermittent hypoxia condition.
Methods: Eight-week old male C57BL/6J mice were exposed to intermittent
hypoxia (30 s exposure to 5% oxygen, followed by 30 s exposure to 21% oxygen)
for 8 h/day during daytime or maintained under normoxic conditions for 2, 3, or
4 weeks. The mRNA expression levels of anti-TLR4, anti-nuclear factor-kappa B
(NF-κB), anti-inhibitory I kappa B protein (I-κB), anti-transforming growth factor
(TGF-β) and anti-β-actin antibody in lung tissue were measured by real time
reverse-transcription PCR, and protein levels were assayed by Western blot.
Results: Under intermittent hypoxia, the mRNA expression of TLR4 was increased
more than that of the control group. There was a positive correlation between the
mRNA and protein level of TLR4 in a time-dependent manner, although it was not
statistically significant. The expressions of I-κB and TGF-β were increased with
the period of intermittent hypoxia.
Conclusions: These results show that TLR4 expression is increased in lung tissue
under intermittent hypoxia condition. These data suggest that intermittent hypoxia
in OSA can influence TLR4 expression and TLR4-associated pathway may be
related with systemic inflammatory response in OSA.

101. Technology, screening and questionnaires
in OSA
P899
Positional obstructive sleep apnea (OSA) and automatic positive airway
pressure (APAP) therapy
Ana Rita Dias 1 , Cristina Martinho 1 , Ana Marta Silva 1 , Catarina Leitão 1 ,
Liliana Almeida 1 , Marta Escaleira 1 , Vanessa Cardoso 1 , Rita Pinto Basto 1 ,
Paula Pinto 2 , Cristina Bárbara 2 . 1 Pulmonology Department II, CHLN - Pulido
Valente Hospital, Lisbon, Portugal; 2 Pulmonology Department II, CHLN - Pulido
Valente Hospital; Medical Sciences Faculty; CEDOC, Lisbon, Portugal
Introduction: Recent studies have shown that respiratory events that occur during
sleep in supine position have a high prevalence in mild and moderate OSA patients.
Objectives: To determine the prevalence of positional OSA in patients with mild to
moderate OSA; Compare biometric characteristics and response to APAP between
positional and nonpositional OSA patients.
Methods: 404 polysomnographies (Embla S7000) were analyzed by an experienced technician.
Positional OSA was considered when AHI normalized in the nonsupine position
(AHI ≤ 5 events per hour of sleep). Patients who adapted APAP were evaluated
one month after starting treatment.
Results: We studied 126 patients, 65% male, with a mean age of 53±11.7 years
and a mean RDI of 14.3±6.1 respiratory events/hour.
Prevalence of positional OSA was 53.2% in the total group (56.8% in mild patients
and 48% in moderate patients).
Thirty four out of 66 patients with positional OSA adapted APAP, 22 (64.7%) had
no compliance to therapy and 12 (35.3%) had a mean compliance rate of more
than 4.5 hours.
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Concerning APAP parameters, the 95-percentile pressure (P95) was lower in patients with positional OSA (p=0.003). Leaks and residual AHI were not different
between the two groups.
Conclusion: We found a high prevalence of positional OSA in patients with mild
to moderate OSA.
Most patients with positional OSA were not compliant to therapy with APAP
(64.7%). So, despite continuous positive airway pressure is considered the gold
standard treatment of OSA, patients who did not have compliance should be
encouraged for positional therapy.

P900
Automatic computation of apnea – Hipopnea index in patients with sleep
apnea based on multivariate adaptive regression splines
Felix del Campo 1 , Roberto Hornero 2 , Victor J. Marcos 2 , Daniel Alvarez 2 ,
María Gonzalez 3 . 1 Medicina, Dermatología y Toxicología, Universidad de
Valladolid, Valladolid, Spain; 2 Biomedical Engineering Group, E.T.S.I.
Telecomunicación, University of Valladolid, Spain; 3 Servicio Neumología,
Hospital Río Hortega, Valladolid, Spain
Nocturnal polysomnography (PSG) is the gold standard for SAHS diagnosis.
Despite its high diagnostic performance, PSG presents some drawbacks since it
is complex, expensive and time-consuming. Simplified diagnostic techniques are
desirable.
This study proposes a novel method to estimate the AHI based on automated
analysis of oxygen saturation data using signal-processing methods as multivariate
adaptive regression splines (MARS).
Patients and methods: 240 patients were included in the study. The patients were
randomly divided into a training set with 96 patients (32 non SAHS and 64 SAHS)
and a test set (60%) with 144 patients (48 non-SAHS and 96 SAHS). Oximetric
recordings were parameterized by means of 14 characteristics from four feature
subsets: time domain statistics, frequency domain statistics, spectral and nonlinear
feature. Regression analysis was performed to estimate the functional relationship
between the extracted features and the AHI. Multiple linear regression (MLR) and
MARS were evaluated.
Results: The MARS algorithm achieved the highest performance with an intraclass
correlation coefficient (ICC) of 0.90 (0,87-0,93). and MLR of 0.80 (0,74-0,85).
The highest accuracy of both algorithms was achieved for a decision threshold
of 30 h-1, which represents a more conservative definition of SAHS. The MARS
provided a correct decision rate of 93.75% (97.70 – 89.80) whereas the MLR
model achieved 90.28 (95.12 – 85.44).Fig. 1 show Bland-Altman plots for MLR
and MLP models.
Conclusions: The proposed MLP-based method could be used as an accurate
method for SAHS diagnosis. Our results indicate a high agreement between actual
and predicted AHI by MARS.

P901
Correlation of total sleep time (TST) by SenseWear Armband (SWA® ) and
nocturnal polysomnography (NPSG), in a population with and without OSA
A. O’Brien, A. McGowan, L. Stewart, K. Fennell, K. Bolger, J. Faul,
L. Cormican. Dept. of Respiratory and Sleep Diagnostics, Connolly Hospital,
Dublin 15, Ireland
Portable devices that determine TST may act as an adjunct to level 3 diagnostic
tests for OSA. The SWA is such and measures TST using a proprietary algorithm.
Calculation of TST could improve the accuracy of a level 3 diagnostic device.
Aim: Correlation of TST by SWA and NPSG, in a population with and without
sleep apnoea.
89 consecutive patients undergoing NPSG because of a suspicion of OSA wore an
SWA on the same night. Patients were stratified by the presence and severity of
OSA. Correlation coefficient for TST were determined between SWA and NPSG
for all subjects and in the OSA subgroups.
The prevalence of a normal PSG, mild moderate and severe OSA was 22 (24.7%),
31 (34.8%), 12 (13.4%) and 24 (26.9%) of 89 subjects. and the respective correlation coefficients were r=0.68, 0.74, 0.85 and 0.25. Clinically important differences
are presented with Bland Altman plots (Fig. 1 & 2).

P902
The “Sleep-Disordered Breathing in Patients with Neuromuscular Disease”
questionnaire (SiNQ-5) – Clinical usefulness in a tertiary referral centre
Michelle Ramsay 1,2 , Panagis Drakatos 1 , Martino Pengo 1 , Chris Kosky 3 ,
Craig Davidson 1 , Nicholas Hart 1,2,4 , Joerg Steier 1 . 1 Lane Fox Respiratory Unit,
Guy’s & St Thomas’ NHS Foundation Trust, London, United Kingdom; 2 Division
of Asthma, Allergy and Lung Biology, King’s College London, United Kingdom;
3
Department of Respiratory and Sleep Medicine, Guy’s and St Thomas’ NHS
Foundation Trust, London, United Kingdom; 4 Guy’s and St Thomas’ NHS
Foundation Trust and King’s College London, NIHR Comprehensive Biomedical
Research Centre, London, United Kingdom
Introduction: Patients with neuromuscular disease (NMD) are at risk of developing sleep-disordered breathing (SDB) with hypercapnic respiratory failure. We
hypothesised that the SiNQ-5 score may be useful to assess patient who are
ventilated for NMD with SDB.
Methods: We screened patients attending a tertiary referral centre for investigation
of SDB, administering the SiNQ-5 (range 0-10 points, lower scores indicating
fewer symptoms). The questionnaire contains five questions related to breathlessness, sleep and posture (Steier et al, Eur Respir J, 2011). 236 (105 female) patients
had complete data sets. Treatment was defined as either continuous positive airway
pressure (CPAP) or non-invasive ventilation (NIV). Results were compared using
the Mann-Whitney U independent t-test.
Results: 141 patients had obstructive sleep apnoea and obesity hypoventilation
syndrome (score 4.1 (2.7)), 51 had NMD (3.5 (2.8)), 16 had chronic obstructive
pulmonary disease (COPD, 4.3 (2.6)) and 6 had chronic heart failure (CHF, 5.7
(2.8)), 52 patients had no evidence of SDB (4.4 (2.7)). 28 patients had NMD with
SDB; 26 of those were treated for SDB with a total score of 2.9 (2.5) points, 2
were untreated, scoring 4.0 (0.0) points. Patients with NMD without SDB did not
differ from those with SDB who were controlled on treatment (p=0.3) or from
Snorers without SDB (p=0.53).
Conclusion: NMD patients with controlled SDB are likely to score similarly to
those without SDB and lower than other groups. In order to further address its
clinical usefulness it is necessary to follow up and correlate clinical outcomes to
the SiNQ-5 scores changes associated with treatment.

P903
Validation of the Greek version of Pittsburg sleep quality questionnaire in a
sleep lab population
Eleni Perantoni 1 , Paschalis Steiropoulos 2 , Dimitra Siopi 1 ,
Anastasia Amfilochiou 3 , Vasileios Michailidis 1 , Kalliopi Christoforatou 1 ,
Venetia Tsara 1 . 1 Sleep Unit, GH G Papanikolaou, Thessaloniki, Greece; 2 Sleep
Lab, Democritus University of Thrace and University Hospital of
Alexandroupolis, Alexandroupolis, Greece; 3 Sleep Centre, GH Sismanoglio,
Athens, Greece
The Pittsburgh Sleep Quality Index (PSQI) is a widely used questionnaire which
evaluates subjective sleep quality over the previous month. The purpose of this
study was the validation of the Greek version (PSQI-GR) of the questionnaire both
in subjects with or without sleep apnea syndrome (SAS).
Patients and method: PSQI includes 19 self-report questions in 7 clinically derived domains of sleep difficulties, scored as a single factor with a cut off <5. We
used the PSQI-GR of the questionnaire in 494 subjects with suspected SAS. Three
hundred and fifty seven patients were diagnosed as SAS (AHI 41.63±27.65/h)
and 137 with AHI <5/h were consider as control group (AHI 2.9±2.1/h). In all
subjects daily sleepiness was assessed by ESS.
Results: For the SAS patients the PSQI-GR global score was 8.2±3.7 and for
the control group 4.9±2.3. The ESS was 10.0±4.9 in SAS patients and 8.7±4.7
in the control group. A statistically significant difference was found between the
two groups in the global score of PSQI-GR (p= 0.00) and the components of
Subjective Sleep Quality (SSQ, p= 0.00), Sleep Latency (SL, p= 0.001), Sleep
Duration (SDU, p=0.00), Habitual Sleep Efficiency (HSE, p= 0.00), Sleep Disturbances (SDI p=0.00), Sleep Medication (SM, p=0.00) and Daytime Dysfunction
(DD, p= 0.00) but not for the ESS. In the group with SAS a correlation was found
between ESS and global score of PSQI-GR (r= 0.200 p= 0.001) and with some
of its components SSQ (r= 0.149 p= 0.012), SD (r= 0.254 p= 0.00) and DD (r=
0.274 p= 0.000).
Conclusion: PSQI-GR is high in patients with SAS and within the normal range
for healthy individuals. The Greek version is a valuable tool both for clinical use
and research purposes.

P904
Screening of sleep apnea-hypopnea syndrome in patients with type 2 diabetes
Djamila Neves 1 , Jose Romero 1 , Karl Cunha 1 , Dina Torrado 2 , Helena Boavida 2 ,
Ulisses Brito 1 . 1 Pneumology, Hospital de Faro E.P.E, Faro, Portugal; 2 Primary
Care, UCSP- Faro, Faro, Portugal
Correlation of TST between the two methods was weakest in those with severe
OSA. The determination of TST by SWA in a population with severe OSA is
likely to be unreliable. NPSG remains the gold standard for determination of TST.

Introduction: Some studies point to the likelihood of a significant relationship
between the type 2 diabetes (DM2) and the Sleep apnea-hypopnea syndrome
(SAHS). These conditions are considered important public health issues for their
morbi-mortality and high prevalence.
Objectives: Prospective analysis of the prevalence of SAHS in patients with
diagnosis of DM2 followed in outpatient primary care (PC).
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Methods: Between March- September of 2010, the patients were submitted to an
questionnaire. The sleep study was carried at home, with the Apnealink® device
(AL). The Apnea/Hypopnea Index (AHI) was defined as suggestive of SAHS for
AHI ≥ 5 events/hour (e/h) and classified as mild (AHI 5-14), moderate (AHI
15-29) and severe (AHI ≥ 30). According to the result of the AHI and the patient’s
symptoms, they were referred for treatment.
Results: Were included 108 patients, after the exclusion of 32, 52,7% were male,
mean age of 58age ± 7 years. The average body mass index was 29.8±5 kg/m2
and hemoglobin glycosylated A1c 7,2±1.7. There was a history of high blood
pressure in 76,8%, Dyslipidemia in 54,6%, Ischeamic heart disease in 8%. The
patients complained, either frequently or occasionally, of snoring 56.6%, waking
up 47%, poor sleep quality 35%, and witnessed apneas 17%, with a Scale of
Epworth of 5,6±4.4. The mean AHI of the AL was 11,9±11 e/h (0-55). The AHI
≥ 5 was observed in 70.3% of the patients, 20% had AHI 15-29 and 9% AHI ≥ 30.
Conclusion: In our sample we find one high percentage of studies suggestive
of SAHS, both mild, moderate and severe. The AL can be a useful tool for the
screening of SAHS in patients with DM2 in collaboration with the PC.

P905
A new therapeutic intervention for position-related OSA using an adaptive
bedding system
Nina Michiels 1 , Dorien Van Deun 2 , Willemen Marc 1 , Bart Haex 2 , Jos Vander
Sloten 2 , Vasileios Exadaktylos 3 , Marie Vandekerckhove 4 , Johan Verbraecken 1 .
1
Multidisciplinary Sleep Disorders Centre, Antwerp University Hospital and
University of Antwerp, Belgium; 2 Biomechanics, KU Leuven, Leuven, Belgium;
3
Biosystems, KU Leuven, Leuven, Belgium; 4 Biological Psychology, Vrije
Universiteit Brussel, Brussel, Belgium
Obstructive sleep apnoea (OSA) is associated in 80% of the cases with more and
longer apnoeas/hypopneas in the supine position. Some effort has been made to
find an effective treatment that improves OSA by correcting the sleep position. So
far, the most used treatment is avoidance of sleeping supine, although there is a
lack of compliance due to discomfort and sleep disruption. Researchers recently
investigated the effect of the head/neck position on OSA. One study found an improvement of the apnoea/hypopnea index (AHI) and sleep quality after promoting
neck extension with a custom fitted cervical pillow (Kushida, C.A. et al. Sleep and
Breathing 2001; 5(2): 71-78).
The objective of this study was to assess the effect of cervical positioning on OSA
through the use of an adaptive bedding system which promotes neck extension in
the supine position.
Seven male OSA patients were studied. The group included 2 mild, 3 moderate
and 2 severe patients. They spent 3 nights in a sleep center: an adaptation, a
reference (REF) and a steering night (AS), during which the shoulder-neck region
of the bed was automatically adapted to promote neck extension when detecting a
supine position of the subject. Sleep and breathing parameters were obtained by
means of questionnaires and PSG.
Overall, subjects showed no significant improvement in AHI between the reference
(24.1±14.3) and steering night (25.4±15.5; p=.866). However, detailed evaluation
identified an improvement in the apnoea index during supine positions in the
steering night (REF: 5.3±4.5; AS: 1.3±1.8; p<.05).
These preliminary findings indicate that the bedding system might improve supinerelated AHI, but further experiments are needed.

P906
Impact of continuous, non-invasive blood pressure (BP) measurement on
sleep quality during polysomnography (PSG)
Thomas Wibmer 1 , Benedikt Schildge 1 , Christoph Fischer 2 , Stephanie Brunner 1 ,
Cornelia Kropf 1 , Kathrin M. Stoiber 1 , Stefan Ruediger 1 , Ioanna Blanta 1 ,
Wolfgang Rottbauer 1 , Christian Schumann 1 . 1 Department of Internal Medicine
II, University of Ulm Medical Center, Ulm, Germany; 2 Institut für
Assistenzsysteme und Qualifizierung e.V., SRH-Hochschule Heidelberg,
Heidelberg, Germany
Introduction: Obstructive sleep apnea (OSA) is generally considered an etiologic
factor in the development of hypertension (HT). Recent findings, demonstrating
that renal sympethetic denervation could also reduce OSA severity, provoke new
questions on the interaction of HT and OSA. Portapres continuous non-invasive
blood pressure measurement during PSG might be a powerful tool for future
research to better understand these mechanisms. However, the effect of overnight
Portapres BP monitoring itself on sleep is unclear.
Aims: To analyze the impact of Portapres BP measurement on sleep quality during
PSG.
Methods: 40 individual patients with either treated or newly diagnosed untreated
sleep apnoea syndrome were recruited. They underwent one overnight PSG randomly with or without simultaneous Portapres BP measurement.
Results: 20 PSG recordings with additional Portapres monitoring and 20 gender
and treatment matched control PSGs were investigated for comparisons. In the
Portapres and the control group mean age was 58 and 56 years, 55 and 60% were
males, 75 and 60% had predominantly OSA, 50 and 50% had CPAP treatment,
mean apnea-hypopnea-index was 14.1 and 21.0, mean arousal index 21.4 and 24.7,
mean total sleep time 5.2 and 5.4 hours, mean sleep efficiency 75.2 and 73.9%,
mean sleep onset latency 20 and 21 minutes, mean REM-sleep 16 and 15% and
mean slow-wave sleep was 8.8 and 11.5%, respectively.

Conclusions: The results of this pre-study suggest that Portapres BP measurement
during overnight PSG does not have a clinically relevant impact on sleep quality
and might therefore be a good diagnostic tool for future research on HT and BP
changes in sleep apnea.

P907
A portable device for assessment of daytime sleepiness
Miaofang Liu, Yuanming Luo, Nanshan Zhong. State Key Laboratory of
Respiratory Disease, Guangzhou Medical College, Guangzhou, China
Many studies have shown that sleepiness is a major cause of traffic accidents.
Patients with obstructive sleep apnoea usually have daytime sleepiness. Epworth
sleepiness scale has been used to subjectively assess daytime sleepiness in patients
with OSA, but it was far from perfect. Osler test was a useful alternatively objective
test for daytime sleepiness and has been used in clinical practice. However, Osler
test was usually performed in hospital. It is important to develop an easy-to-use
portable device to assess daytime sleepiness at home. We have recently developed
a portable device based on the principles of Osler test. The purpose of the present
study was to determine whether the onset of sleep detected by our portable device
was the same as that detected by conventional polysomnography. Eight patients
with OSA and eight normal subjects were studied. Sleep latency as judged by
portable device was the same as that judged by conventional polysomnography
and sleep latency measured from patients with OSA (18.1±9.1 minutes) was
significantly shorter than that measured from normal subjects (> 40minutes),
p<0.01. In conclusion, the portable device designed for use at home was as useful
as conventional polysomnography in assessment of daytime sleepiness.
This work was funded by NSFC (Grant No. 81120108001).

P908
The use of bispectral index (BIS) as a marker of sleep staging
Cristina Estirado 1 , Nuria Grau 1 , Encarna Guardiola 1 , Miquel A. Felez 1 ,
Carles Sanjuás 1 , Lluis Gallart 2 , Fernando Escolano 2 , Mauricio Orozco-Levi 1,3 .
1
Pneumologia, H. Mar- IMIM, CIBER, Barcelona, Spain; 2 Anesthesiology, H.
Mar- IMIM, Barcelona, Spain; 3 Pneumology, Fundación Cardiovascular de
Colombia, Floridablanca, Colombia
Background: The bispectral index (BIS) is a parameter which reflects brain electrical activity (EEG) in a range of values between 0 au (minimum value, no EEG)
and 100 au.
Aim: We further assessed whether BIS can be useful for identifying sleep and the
difference between its stages.
Methods: The study was conducted in 14 patients being investigated for sleep
apnea/hypopnea syndrome (OSA). A full polysomnography through a night’s sleep
was recorded and analyzed manually according to standard criteria for sleep staging. Throughout the process, from initial waking up to awakening, a continuous
record of the BIS time-synchronized with the manual analysis of the PSG was
performed. The average BIS value every minute was used as the dependent variable
in the analysis.
Results: Thirteen patients were diagnosed from OSA, with an apnea/hipoapnea
index (AHI) of 53.6±26.1. We analyzed a total of 5.579 minutes with synchronized
measurements of BIS and PSG data. Overall, 91% of all EEG records corresponded
to sleep period, representing 5.4% of stage 1, 68.9% of stage 2, 15.7% of stage
3-4 and 9.9% REM sleep. The mean BIS value was 88.9±9.5 (mean ± SD) in
wakeful state, 84.9±12.4 in stage 1, 77.7±11.4 in stage 2, 56.1±13.4 in stages
3-4 and 76.8±17.7 in REM sleep. Significant differences were observed between
wakefulness and sleep in any stage (p <0.001, all). By ROC curve analysis it was
identified that a BIS index value of 70 had a sensitivity of 81% and a specificity
of 81% for detecting deep sleep stages (3-4).
Conclusions: BIS values decrease during sleep and change according to its stages.
BIS values below 70 have a high sensitivity and specificity for detecting deep sleep
stages.

P909
Effectiveness of sequential automatic-manual home respiratory polygraphy
scoring
Juan F. Masa, Jaime Corral, Ricardo Pereira, Joaquín Durán-Cantolla,
Marta Cabello, Luis Hernández-Blasco, Carmen Monasterio,
Alberto Alonso-Fernandez, Eusebi Chiner, Francisco-José Vázquez-Polo, Jose
M. Montserrat. Pulmonology, CIBER de Enfermedades Respiratorias (Ciberes),
San Pedro de Alcántara Hospital, Cáceres, Spain Pulmonology, CIBER de
Enfermedades Respiratorias (Ciberes), San Pedro de Alcántara Hospital,
Cáceres, Spain Pulmonology, CIBER de Enfermedades Respiratorias (Ciberes),
San Pedro de Alcántara Hospital, Cáceres, Spain Pulmonology, Txagorritxu
Hospital, Vitoria, Spain Pulmonology, Valdecillas Hospital, Santander, Spain
Pulmonology, General Universitario Hospital, Alicante, Spain Pulmonology,
Belvitge Hospital, Barcelona, Spain Pulmonology, Son Espases Hospital, Palma
de Mallorca, Spain Pulmonology, San Juan Hospital, Alicante, Spain University
Prof, Las Palmas de Gran Canaria University, Las Palmas de Gran Canaria,
Spain Pulmonology, Clinic Hospital, Barcelona, Spain
Introduction: Automatic home respiratory polygraphy (HRP) scoring functions
can potentially confirm the diagnosis of sleep apnea-hypopnea syndrome (SAHS)
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(obviating technician scoring) in a substantial number of patients. The result would
have important management and cost implications.
Objectives: To determine the diagnostic cost-effectiveness of a sequential HRP
scoring protocol (automatic and then manual for residual cases) as compared to
manual HRP scoring, both with in-hospital polysomnography.
Methods: We included suspected SAHS patients in a multicentric study and
assigned to home and hospital protocols at random. We constructed Receiver
Operating Characteristic (ROC) curves for manual and automatic scorings. Diagnostic agreement for several cut-off points was explored and costs for two equally
effective alternatives were calculated.
Results: Of 366 randomized patients, 348 completed the protocol. Manual scoring produced better ROC curves than automatic scoring. There was no sensitive
automatic or subsequent manual HRP apnea-hypopnea index (AHI) cut-off point.
The specific cut-off points for automatic and subsequent manual HRP scorings
(AHI>10 in both) had a specificity of 88% and 97%, respectively. The costs of
manual and sequential HRP protocols were similar but less than the half that of
polysomnography.
Conclusion: A sequential HRP scoring protocol is a cost-effective alternative to
polysomnography, although with a marginal cost savings compared to HRP manual
scoring.

P910
Nasal pressure variation measurement with a microphone: A new low cost
tool for diagnosis of obstructive sleep apnoea in a resource poor setting
Chatura Wirasinghe 1 , Srini Godevithanage 2 , Dushantha Madegedara 1 .
1
Respiratory Medicine, Teaching Hospital, Kandy, Central Province, Sri Lanka;
2
Neurology, Teaching Hospital, Kandy, Central Province, Sri Lanka
Background: Lack of polysomnography in Sri Lanka leads to under investigation
of OSA. Nocturnal saturation (SPO2 ) was used instead. Pressure variations due to
turbulent flow through nose measured by a microphone fixed to a nasal cannula
can be demonstrated to be proportional to nasal air flow, which allows calculation
of apnoea hypopnea index (AHI).
Objective: To test if nasal pressure variation measurement increases accuracy of
diagnosis of OSA than SPO2 alone.
Method: 31 patients with clinical features of OSA were enrolled. Their overnight
nasal pressure variations were picked up by a microphone fixed the distal end of a
nasal cannula. The microphone signal was processed with elimination of baseline
noise, and airflow measurements were derived. Airflow was analyzed together with
SPO2 to calculate AHI.
Results: The Epworth sleepiness scale (ESS) of patients ranged 0 to 19 (mean 8)
and Mallampati grade (MG) ranged 1 to 4 (mean 2). The mean BMI was 28.4
kg/m2 (range 20.44 to 40.48). The oxygen desaturation index (ODI), the number
of desaturations per hour, ranged 0 to 15 (mean 2). The mean AHI was 8 (range
0 to 40). AHI significantly correlated with ODI (Pearson correlation coefficient =
0.63 p=0.00). 13 patients were diagnosed with OSA using AHI. ODI alone would
result in 4 true positive, 9 false negative and 2 false positive diagnosis of OSA.
Conclusions: Nasal pressure variation measured by a microphone can be combined with SPO2 to increase accuracy of diagnosis of OSA in patients with clinical
likelihood, in a resource poor setting. With further validation this technique may
be used for a low cost portable home based apparatus to derive AHI.

P911
STOP-Bang questionnaire as a preoperative screening tool for obstructive
sleep apnea in bariatric surgery patients
Ali Khodabandeh 1 , Ryan Chua 1 , Antonio De Gorordo Arzamendi 1 ,
Julia Tassinari 2 , Anthony McCluney 2 , Nicole Pecquex 2 , Armin Ernst 1 ,
Katherine Hendra 1 . 1 Pulmonary, Critical Care and Sleep Division, St. Elizabeth’s
Medical Center, Tufts University, Boston, MA; 2 Center for Weight Control, St.
Elizabeth’s Medical Center, Tufts University, Boston, MA, United States
Introduction: STOP (snoring, tiredness, observed apnea, high blood pressure)
questionnaire is a screening tool to identify surgical patients with high risk of
obstructive sleep apnea (OSA). Incorporating BMI, age, neck size, and gender
(Bang) has been shown to further increase the sensitivity and negative predictive
value. The STOP-Bang questionnaire has not been validated as a screening tool
for OSA in patients undergoing bariatric surgery.
Method: We retrospectively reviewed prospective data on bariatric surgery patients.
Patients were asked to answer the STOP questionnaire during their preoperative
assessment. The BMI, age, neck circumference and gender were documented. All
patients underwent overnight polysomnography as one of the assessments prior to
bariatric surgery.
Results: A total of 49 patients were included. The mean age was 42m12.2 years;
29% males; BMI 48±8.2 kg/m2 . We classified 43 patients (88%) as high risk based
on the STOP-Bang questionnaire (≥3 positive responses). A total of 36 patients
(73%) were diagnosed with OSA (AHI>5); 13 patients as mild, 10 patients as
moderate (30>AHI>15) and 13 patients as severe OSA (AHI>30). The sensitivity
of the STOP-Bang questionnaire for all OSA patients (AHI > 5) and for moderate
and severe OSA patients (AHI > 15) was 92% and 100%, respectively. The
specificity was 33% and 23%. The positive predictive value was 81% and 54%.
The negative predictive value was 57% and 100%.
Conclusions: The preliminary results of the STOP-Bang questionnaire suggest a
high sensitivity to detect bariatric surgery patients with obstructive sleep apnea.

The negative predictive value was high only in patients with moderate and severe
OSA.

P912
Overnight pulse propagation time derived from oximetry is associated with
daytime blood pressure in patients with sleep apnea
Ludger Grote 1 , Dirk Sommermeyer 1,2 , Ding Zou 1 , Derek Eder 1 ,
Joachim Ficker 3 , Winfried Randerath 4 , Ingo Fietze 5 , Bernd Sanner 6 ,
Jan Hedner 1 . 1 Dept. of Pulmonary Medicine, Sahlgrenska University Hospital,
Gothenburg, Sweden; 2 Institute for Monitoring, Diagnosis and Assistance, SRH
University Heidelberg, Heidelberg, Germany; 3 Dept. of Pulmonary Medicine,
Clinic Nürnberg Nord, Nürnberg, Germany; 4 Dept. of Pulmonary Medicine,
Bethanien Hospital, Solingen, Germany; 5 Dept. of Cardiology, University
Hospital Charité, Berlin, Germany; 6 Dept. of Pulmonary Medicine, Bethesda
Hospital, Wuppertal, Germany
Introduction: The state of sleep is characterized by unloading of the autonomic
nervous system and represents an opportunity to investigate the properties of the
cardiovascular (CV) system. We investigated overnight pulse propagation time
(PPT) as an indirect measure of vascular stiffness during sleep and its association
with daytime blood pressure (BP).
Methods: The digital pulse wave, derived from finger oximetry, was recorded
during sleep in 495 subjects (169 females, age 54±12 y, BMI 30±6 kg/m2 , AHI
19±23 n/h) referred to five sleep centers. Office BP and established CV risk factors
were assessed. PPT was calculated as the time between the top and the subsequent
dichotic notch of the digital pulse wave. Mean PPT across the entire sleep period
was calculated.
Results: PPT was associated with age, systolic BP, diastolic BP, the number of apneic as well as hypoxic events during sleep (r=-0.54, -0.19, -0.21, -0.13, and -0.11,
p<0.01 respectively). PPT was lower in patients with hypertension compared to
normotensives (160±34 ms vs. 178±47 ms, p<0.001). In a multivariate analysis,
PPT was independently associated with age, height, waist, smoking, hypertension
and diabetes but not sleep apnea indices.
Conclusions: PPT determined by overnight oximetry reflects daytime BP and
presence of hypertension. Assessment of PPT during sleep may be a useful tool
for classification of overall CV function and risk.
The study was supported by Weinmann GMBH, the Swedish Heart and Lung
Foundation and the University of Gothenburg.

P913
Development of a new scale to evaluate sleepiness in obstructive sleep apnea
(OSA): The Barcelona sleepiness scale (BSS)
Marc Guaita 1 , Montse Romero-Cardos 2 , Manuel Salamero 2 , Isabel Vilaseca 3 ,
Josep M. Montserrat 4 , Cristina Embid 4 , Alejandro Iranzo 1 , Joan de Pablo 2 ,
Carles Gaig 1 , Carme Leon 4 , Joan Santamaria 1 . 1 Neurology, Hospital Clinic,
Barcelona, Spain; 2 Clinical Psychology and Psychiatry, Hospital Clinic,
Barcelona, Spain; 3 Otorhinolaryngology, Hospital Clinic, Barcelona, Spain;
4
Pneumology, Hospital Clinic, Barcelona, Spain
Background: Excessive daytime sleepiness (EDS) is a common problem with
serious consequences for health and social activities of the patients. There is
no simple method to reliably quantify sleepiness, and objective methods (Multiple Sleep Latency Test, MSLT; Maintenance of Wakefulness Test, MWT) and
subjective ones (Epworth Sleepiness Scale, ESS) are poorly correlated.
Aim: To develop and validate a new sleepiness scale for clinical use in OSA.
Methods: Generation of items: 30 consecutive patients with OSA and their partners
were interviewed using focus group techniques and cognitive interviews generating
a preliminary list of sleepiness items. This list was reduced to 16 common situations considering the frequency of response and a homogeneous representation of
the sleepiness severity. Validation: 30 consecutive patients complaining of snoring
or apneas with and without EDS were evaluated with MSLT, MWT, ESS and the
list of sleepiness items. A composite of MSLT and MWT was calculated as an
objective criterion of sleepiness. Exhaustive regression analysis of all the subsets
of the list was performed. Mallow’s Cp minimization was used to choose the best
item combination.
Results: Two items (In the morning, when I get relaxed & In the afternoon, while
standing in a line) achieved the minimum Cp score and comprised the BSS. The
correlation between the BSS and the composite score of MSLT and MWT was
0.51, much higher than that found with ESS (0.23).
Conclusion: Our data suggest that the BSS, a simple sleepiness scale of 2 items,
shows the best correlations with objective tests.
Support by PI07/0318.

P914
The role of desaturation index evaluated by nocturnal pulse oximetry in
recognition of sleep apnea syndrome in patients with morbid obesity
Stefan Dumitrache-Rujinski, George Calcaianu, Dragos Zaharia, Alina Croitoru,
Miron Bogdan. 4th Pulmonology Department, National Institute of Pneumology,
Bucharest, Romania
Background: The nocturnal pulse oximetry is used as a validated screening
method in the diagnostic approach of Sleep Apnea Syndrome (SAS).
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Aim: To assess the role of nocturnal pulse oximetry as a screening method in subjects with morbid obesity (BMI>40 kg/m2 ), knowing that the basal nocturnal saturation is lower in this patients due to hypoventilation in supine position during sleep.
Method: 87 obese (BMI>40 kg/m2 ) patients with high pre-test clinical suspicion of SAS (Epworth sleepiness scale >10, snoring, witnessed apneas) were
prospectively evaluated by respiratory polygraphy (pulse oximetry, nasal airflow,
thoraco-abdominal movements, body position and snoring). We assessed the correlation between the values of Desaturation Index (DI) and Apneea Hypopnea Index
(AHI). The cut-off for independent desaturation was 3%.
Results: 82 patients (94.2%) were diagnosed with SAS (AHI>5/hour); mean age:
53.1±11.5 years (range 28-79 years); mean BMI: 45.07±5.1 kg/m2 (range 40-68
kg/m2 ). The mean DI was 45±26.4/hour and the mean AHI: 44.2±26.1/hour.
Mean lowest SaO2 was 67.8±13% and mean average SaO2 was 87.9±7.1%.
There was a significant correlation between DI and AHI (p<0.001). Also, DI was
correlated with lowest SaO2 (p<0.001) and average SaO2 (p=0.02).
Conclusion: Desaturation Index assessed by nocturnal oximetry maintains its utility in the recognition of SAS in morbid obese patients with high clinical pre-test
suspicion.
P915
The diagnostic value of self-reported symptoms for the detection of sleep
apnea syndrome in stroke patients
Janneke Nachtegaal, Justine Aaronson, Erny Groet, Tijs van Bezeij, Coen van
Bennekom. Research & Development, Heliomare, Wijk aan Zee, Netherlands
Introduction: Sleep apnea syndrome (SAS) is a common sleep disorder in stroke
patients and associated with decreased functional recovery, increased risk of recurrent stroke and mortality. Despite the high prevalence and poor functional outcome
no guidelines for SAS screening in stroke rehabilitation are available.
Objective: This study evaluated the predictive value of a self-report symptom
questionnaire, socio-demographic and clinical variables for detection of stroke
patients with a high risk of SAS.
Methods: 306 stroke patients were screened with pulse-oximetry to determine
their oxygen desaturation index (ODI). An ODI ≥ 15 was classified as a high
risk of SAS. Potential predictors included socio-demographic variables, disease
characteristics and self-reported symptoms (snoring, apneas, restless legs, morning headaches, waking up feeling unrefreshed, daytime sleepiness, falling asleep
during daytime, fatigue, concentration loss, irritability and mood changes). With
univariate logistic regression analysis, the associations between potential prognostic indicators and the primary outcome of ODI ≥ 15 were examined. Significant
variables (p-value ≤ 0.20) were selected for a backward multivariate logistic
regression and checked for co-linearity.
Results: A high risk of SAS was predicted by gender, body mass index, systolic
blood pressure and the presence of the self-reported symptoms apneas, falling
asleep during daytime and concentration loss.
Conclusion: The diagnostic value of self-reported SAS symptoms alone is very
low in stroke patients. Therefore, socio-demographic and clinical variables should
be included in the screening of SAS in stroke rehabilitation.

102. Pulmonary circulation: clinical aspects of
PAH and associated PH
P916
Analysis of BMPR2 mutations, and endothelin-1 and nitric oxide synthase
genes polymorphisms in pulmonary arterial hypertension
Diana Valverde 1 , Adolfo Baloira 2 , Guillermo Pousada 1 , Marta Núñez 2 ,
Carlos Vilariño 3 . 1 Genetics, Universidad de Vigo, Pontevedra, Spain;
2
Respiratory Diseases, Hospital Montecelo, Pontevedra, Spain; 3 Respiratory
Diseases, Hospital de Vigo, Vigo, Pontevedra, Spain

Conclusions: Frequency of pathogenic mutations in BMPR2 in non heritable
PAH was 14%. It would be interesting to perform functional studies of non
pathogenic mutations to test their effect on BMP proteins. CCTTT repeat polymorphism showed statistical differences between patients and controls. K198N (G/T)
polymorphism in ET-1 gene showed similar distribution.

P917
Evaluation of acute right ventricular failure in scleroderma and idiopathic
pulmonary arterial hypertension
Neal Chaisson, Arantza Campo, Stephen Mathai, Paul Hassoun. Division of
Pulmonary and Critical Care Medicine, Johns Hopkins University School of
Medicine, Baltimore, MD, United States
Background: The ability to maintain adequate right ventricle (RV) function is
paramount to survival in pulmonary arterial hypertension (PAH). However, little is
known about RV function in patients with established PAH who are hospitalized
for acute RV failure. Since RV adaptation is often worse in scleroderma-associated
PAH (SSc-PAH) than in patients with idiopathic PAH (IPAH) despite similar
afterload, we sought to compare RV function in hospitalized PAH patients using
tricuspid annular plane systolic excursion (TAPSE), a non-invasive measurement
of RV function that strongly associates with invasive hemodynamics and survival
in both SSc-PAH and IPAH.
Methods: 47 patients with SSc-PAH or IPAH were evaluated during their first
admission to a hospital for RV failure. All patients received transthoracic echocardiography. Vital signs and survival from time of admission were recorded.
Results: This cohort was composed of 91% females, with mean age 56 (range
23-81). There were 68% SSc-PAH and 32% IPAH patients. Mean TAPSE was
0.3 cm larger in IPAH compared to SSc-PAH (1.4cm ± 0.424, vs. 1.1cm ± 0.33,
p=0.02). This relationship persisted despite controlling for age, admission vitals,
and time since diagnosis. 1-year mortality was 47%. Relative risk of mortality was
53% less in the IPAH group than in those with SSc (10% ± 0.32 vs. 63% ± 0.49,
p=0.004).
Conclusion: SSc-PAH patients admitted with acute RV failure had both lower
TAPSE and higher 1 year mortality than those with IPAH. This association suggests
that TAPSE may offer prognostic information in patients with acute RV failure.
Larger studies are needed to confirm the significance of these findings.

P918
Non-invasive versus invasive heamodynamic evaluation in an heterogeneous
pulmonary hypertension population: When echo goes in the cath-lab
Michele D’Alto, Emanuele Romeo, Paola Argiento, Anna Correra,
Berardo Sarubbi, Maria Pignatiello, Antonietta Caronna, Nicola Grimaldi,
Raffaele Calabrò, Maria Giovanna Russo. Cardiology, Second University of
Naples, Monaldi Hospital, Naples, Italy
Aim: To evaluate the accuracy of doppler echocardiography (DE) in estimating the
key measurements of right heart catheterization (RHC) in an heterogeneous pulmonary hypertension (PH) population: mean pulmonary artery pressure (mPAP),
cardiac index (CI), capillary wedge pressure (CWP) and pulmonary vascular
resistances (PVR).
Methods: One hundred thirty-five consecutive patients referred to our PH tertiary
center from January to December 2011 underwent standard DE within 1 hour of a
clinically indicated RHC.
Results: Twelve/135 (9%) did not have PH. Of 123 PH patients with PH, 54 (40%)
had group 1, 39 (29%) group 2, 22 (16%) group 3, and 8 (6%) group 4 PH. Echo
showed a satisfactory correlation to invasive evaluation.

mPAP (mmHg)
CWP (mmHg)
CI (l/min/m2 )
PVR (WU)

PAH may be heritable. Much of what is known about the genetic basis of PAH is
related to bone morphogenetic protein receptor 2 (BMPR2). We studied variants
in BMPR2, endothelin-1 (ET-1) and nitric oxide synthase 2 (NOS2).
Patients with idiopathic and associated PAH were included. DNA was amplified
for the 17 validated amplicons spanning the coding sequence of BMPR2 gene. For
ET-1 gene the polymorphism K198N was selected because homozygous for Asn
(T/T genotype) have higher levels of ET-1. NOS2 play a key role in endothelial
dysfunction. CCTTT repeat polymorphism was studied.
30 PAH patients (14 idiopathic, 16 associated) and 50 controls were included.
BMPR2: 21 mutations were identified in 22 patients. Six were missense, one
nonsense, 3 deletions and 7 synonymous changes. According to PolyPhen software changes with involvement in the pathogenesis were present in 4 of the 30
patients (14%). Various missense polymorphisms were detected. Although these
polymorphisms causes an amino-acid change, they don’t reached pathologic value.
Silent mutation p.R937R was present in 5 patients. ET-1: genotype GG was present
in 43%, GT in 53% and TT in only 4%, the same pattern as in controls. NOS2:
PAH patients have a lower number of repetitions for CCTTT polymorphism than
controls (12 vs 13.5, p = 0.001).

RHC
(mean±SD)

Echo
(mean±SD)

Linear regression:
RHC (y); Echo (x)

R2

41±14
15.3±7.8
2.6±0.9
6.7±5.8

38±10
14.5±6.4
2.6±0.6
5.8±3.4

y=0.92x+5.7
y=0.95x+1.5
y=0.96x+0.2
y=0.97x+1.1

0.42
0.62
0.62
0.33 0.33

Nevertheless, it was inaccurate in defining the presence of pre-capillary (CWP ≤15
mmHg, groups 1, 3 and 4) versus post-capillary (CWP >15 mmHg, group 2) PH
leading to a misclassification in 22/123 (18%) of analyzed patients. In particular,
sensitivity of echo for pre-capillary PH was 82% and specificity 83%.
Conclusion: Doppler echocardiography is an essential tool for the screening of
PH, but it provides an initial approach to the patients with suspected PH. In particular, DE is frequently inaccurate in estimating the CWP leading to an hazardous
misclassification of the PH.

P919
Effect of targeted therapy on circulating endothelial progenitor cells in
precapillary pulmonary hypertension
Roberto Del Pozo, Jessica Garcia, Sandra Pizarro, Nuria Coll, Isabel Blanco,
Yolanda Torralba, Víctor Peinado, Joan Albert Barberà. Pulmonary Medicine,
Hospital Clinic-IDIBAPS, Barcelona, Spain
Introduction: Endothelial dysfunction plays a key role in the development of

159s

S UNDAY, S EPTEMBER 2 ND 2012
pulmonary hypertension (PH).Bone marrow-derived endothelial progenitors cells
(EPCs) may differentiate into functioning endothelial cells and contribute to
endothelial repair.
Aim: To investigate whether the number of circulating EPCs in patients with
precapillary PH differs from control subjects and to assess the effects of targeted
PH therapy on circulating EPCs.
Methods: 36 control subjects (55±3 yrs) and 39 treatment naïve patients with
precapillary PH (50±13 yrs;mean pulmonary arterial pressure,44±13 mmHg).33
patients had pulmonary arterial hypertension (PAH) (17 idiopathic; 16 associated);and 6 had chronic thromboembolic pulmonary hypertension (CTEPH).19
patients were re-evaluated at 6 months after the initiation of targeted PH therapy.The
number of circulating EPCs was measured using flow cytometry.Circulating EPCs
were defined as CD34+/CD133+ cells from a population that did not express
CD45bright,and expressed as the percentage of lymphomonocytic cells.
Results: In patients with precapillary PH,the number of circulating EPCs was
lower than in control subjects[Md 0.060 (0.037-0.075)and 0.086 (0.063-0.120)
% lymphomonocytes;p=0.001)] and was not correlated with functional class
or hemodynamic measurements.After 6 months treatment,in patients with PAH
(n=14)circulating EPCs increased[Md from 0.058 (0.048-0.069) to 0.073 (0.0500.119)%;p=0.026],whereas in patients with CTEPH it did not.
Conclusion: Patients with precapillary PH have reduced numbers of circulating
EPCs that seems to increase as a result of targeted PH therapy.
Supported by grants from SEPAR, SOCAP and GSK.

P920
HbA1c in pulmonary arterial hypertension – A marker of prognostic
relevance?
Michael Belly 1 , Henning Tiede 1 , Olschewski Horst 2 , Ghofrani Ardeschir 1 ,
Seeger Werner 1 , Frank Reichenberger 1 . 1 Department of Internal Medicine,
University of Giessen Lung Center, Giessen, Germany; 2 Department of
Pulmonology, Medical University Graz, Graz, Austria
Background: Patients with pulmonary arterial hypertension (PAH) exhibit impaired glucose metabolism and increased insulin resistance. The clinical consequences of these metabolic changes are not known.
Patients and methods: We assessed HbA1c levels (indicative of perturbed glucose
metabolism) in 115 patients newly diagnosed with PAH (79 female, 36 male; median age 48.8 years; idiopathic n=66, collagen vascular disease n=17, congenital
heart defect n=19, pulmonary veno-occlusive disease n=8, porto-pulmonary n=5).
No patients had been diagnosed with diabetes, or received antidiabetic medication
or systemic steroids. After initiation of pulmonary vasoactive treatment, patients
remained in long-term follow-up.
Results: At initial presentation patients were in an advanced stage of disease (mean
pulmonary arterial pressure 53±18 mmHg, median pulmonary vascular resistance
767 dyn.s.cm-5, cardiac index 2.3±0.8 l.min-1.m-2) with a six-minute walking
distance of 334±126 m, and were categorised as NYHA functional class 3.0±0.7.
The HbA1c was 5.73±0.75%. The 5-year survival rate for the entire group was
68%. Univariate Kaplan-Meier analysis and multivariate Cox proportional hazard
models based on initial HbA1c levels revealed that patients in the lowest HbA1c
quartile had a significantly better 5-year survival rate compared with the highest
(83.6% versus 50.6%; log-rank p=0.038). Correcting for demographic and clinical
covariates HbA1c was a predictor of all-cause mortality with a hazard ratio of 2.29
(95% CI, 1.20 to 4.38; p=0.012) per 1 Unit increase.
Conclusion: In patients with pulmonary arterial hypertension, the HbA1c level at
time of diagnosis is an independent predictor of long-term prognosis.

P921
Efficacy and safety of oral bosentan in patients with Down’s syndrome and
pulmonary arterial hypertension due to congenital heart disease
Michele D’Alto 1 , Emanuele Romeo 1 , Paola Argiento 1 , Anna Correra 1 ,
Berardo Sarubbi 1 , Maria Pignatiello 1 , Antonietta Caronna 1 , Carmine
Dario Vizza 2 , Raffaele Calabrò 1 , Maria Giovanna Russo 1 . 1 Cardiology, Second
University of Naples, Italy; 2 Cardiology, University La Sapienza, Rome, Italy
Aim: To evaluate the long-term effects of oral bosentan in adult patients with
pulmonary arterial hypertension (PAH) due to congenital heart disease (CHD) with
and without Down’s syndrome.
Methods: WHO functional class, 6-minute walk test (6MWT) and hemodynamics
Clinical and haemodynamic variables before and after oral bosentan treatment in patients with
and without Down’s syndrome
Down’s syndrome (n=18)

WHO functional class
Travelled distance (m)
mPAP (mmHg)
QP (l/min/m2 )
QP/QS
PVRi (WU.m2 )

No Down’s syndrome (n=56)

Basal

Follow-up

p

Basal

Follow-up

p

2.9±0.6
239±74
66±21
3.5±1.4
1.0±0.4
20±13

2.5±0.5
288±71
60±17
4.0±1.6
1.4±0.7
15±9

0.005
0.0007
0.06
0.006
0.003
0.007

2.9±0.5
343±86
74±18
2.8±1.0
0.9±0.3
26±15

2.5±0.5
389±80
73±21
3.5±1.4
1.1±0.7
20±10

0.000002
0.00003
0.6
0.0005
0.012
0.002

mPAP, mean pulmonary arterial pressure; QP: pulmonary cardiac index; QP/QS, pulmonary to
systemic cardiac index ratio; PVRi, pulmonary vascular resistances index.

were assessed at baseline and after 12 months of bosentan therapy in CHD-PAH
patients with and without Down’s syndrome.
Results: Seventy-four consecutive patients were enrolled: 18 with and 56 without
Down’s syndrome. After 12 months of bosentan therapy, both groups showed an
improvement in WHO functional class, 6-minute walk distance and hemodynamics.
No differences in the efficacy of therapy were observed between the two groups.
Conclusions: Bosentan was safe and well tolerated in adult patients with CHDrelated PAH with and without Down’s syndrome during 12 months of treatment.
Clinical status, exercise tolerance, and pulmonary hemodynamics improved, regardless of the presence of Down’s syndrome.

P922
Assessment of left ventricular function in COPD
Jayanta Mallik, Kaushik Saha, Supriya Sarkar, Arpita Bannerjee. Pulmonary
Medicine, N. R. S. Medical College, Kolkata, WB, India Pulmonary Medicine, N.
R. S. Medical College, Kolkata, WB, India Pulmonary Medicine, N. R. S. Medical
College, Kolkata, WB, India Pulmonary Medicine, N. R. S. Medical College,
Kolkata, WB, India
Introduction/Background: To evaluate the left ventricular (LV) function in
chronic obstructive pulmonary disease (COPD) in absence of known LV disease
by echocardiography.
Methods: The study was an observational cross sectional study including 50
cases of stable COPD patients. Confirmation of cases for COPD were done by
GOLD criteria and staged accordingly. Known cases of LV disease diagnosed on
the basis of history, clinical findings, electrocardiography and other investigations
were excluded from the study. All cases were subjected to 2D echocardiography
for LV evaluation.
Results: LV diastolic dysfunction was noted in 84% cases and both systolic and
diastolic dysfunction was recorded in 2% case. We found statistically significant
positive correlation of the LV diastolic dysfunction with the age of the patients,
duration of symptoms and stage of diseases. But we did not find any significant
co-relation between LV dysfunction with nature of symptoms and chest x-ray
findings.
Conclusions: We concluded that there was a definite association between LV
diastolic dysfunction and COPD even if the known causes of LV disease were
excluded. We suggested that left ventricular function should be evaluated in COPD
patients not responding to usual management even in absent of clinical evidence
of LV disease.

P923
Role of right ventricular ejection fraction by electrocardiogram- gated
320-slice CT in pulmonary hypertension
Toshihiko Sugiura, Nobuhiro Tanabe, Yukiko Matsuura, Ayumi Sekine,
Kouichiro Tatsumi. Department of Respirology, Graduate School of Medicine,
Chiba University, Chiba, Japan
Purpose: Right ventricular function is an important determinant of exercise capacity and survival in pulmonary hypertension (PH). We aimed to study correlation
of right ventricular ejection fraction (RVEF) determined by 320-slice CT with
hemodynamic factors in patients with PH.
Materials and methods: 59 subjects (17 male, 56±13 yrs) with PH (41 chronic
thromboembolic pulmonary hypertension and 18 pulmonary arterial hypertension)
underwent enhanced retrospective ECG-gated volume 320-slice CT (Aquilion
ONE, Toshiba) and right heart catheterization (RHC). CT images were reconstructed every 5% from 0-95% of the R-R interval. RV end-systolic and enddiastolic true volumes were measured from 3-dimensional reconstruction and used
to calculate RVEF. We compered RVEF with the results of RHC.
Results: In 320-slice CT, RVEF were 46.4±14.8. In RHC, mean PAP (mPAP),
PVR, systolic volume (SV) were 41.5±11.3 mmHg, 655±317 dyne•sec•cm-5 and
63.7±17,7ml, respectively. The correlation coefficient of RVEF with mPAP, PVR,
SV were -0.52 (P<0.001), -0.63 (P<0.001) and 0.61 (P<0.001), respectively.
Conclusions: RVEF by ECG-gated 320-slice CT correlated significantly with PVR
and SV in subjects with PH.

P924
Relevance of persistent foramen ovale in PAH patients on pulmonary
vasoactive treatment
Ingo Mascher 1 , Henning Tiede 1 , Christian Tanislav 2 , Robert Voswinckel 1 ,
Hossein A. Ghofrani 1 , Werner Seeger 1 , Frank Reichenberger 1,3 . 1 University
Giessen Lung Center, University Hospital, Giessen, Germany; 2 Department of
Neurology, University Hospital, Giessen, Germany; 3 Allgemeine Pneumologie,
Asklepios Fachklinik München Gauting, Gauting, Germany
Background: Persistent foramen ovale (PFO) has been suggested to improve
outcome in pulmonary arterial hypertension (PAH), despite causing hypoxaemia.
Methods: We evaluated the impact of a PFO on long term follow up in patients
with PAH and severe hypoxaemia (pO2 < 65 mm Hg in air) on pulmonary
vasoactive treatment. PFO was detected on contrast-enhanced transcranial doppler
sonography (TCD). After diagnosis of PAH the patients were started on treatment
with PDE 5 inhibitor, endothelin receptor antagonist or prostanoids and remained
in regular follow up.
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Results: Between January 2010 and December 2011 we detected 65 patients with
PAH and severe hypoxaemia (age 57,4±14,8 years, 34 males, 39 IPAH, 18 PAH
associated with CTD, 5 portopulmoary hypertension, others: 3). In 27 patients a
PFO was detected on TCD (group 1). In 26 patients a PFO could be excluded
(group 2). 12 patients had to be excluded because of ambiguous result in TCD.
Both patient groups exhibit the same baseline haemodynamic and clinical characteristics (pO2 63,8±11,9 mm Hg, pCO2 32,9±4,7 mm Hg, mPAP 48±12 mm Hg,
PVR 925±467 dyn s cm-5 , CO 3,94±1,5 l/min, 6MWD 300±150 m, 9,5% NYHA
II, 57,1% NYHA III, 33,4% NYHA IV, BNP 247 (median) 314 (IQR) pg/ml). After
6, 12 and 24 months treatment patients improved in haemodynamics and exercise
capacity. There was no difference between patient groups concerning haemodynamics, exercise capacity, oxygenation, and clinical stability on monotherapy or
overall survival.
Conclusion: In our patient population, PFO is found in approx. 40% of PAH
patients with hypoxemia. PFO is not associated with better outcome in PAH on
pulmonary vasoactive treatment.

P925
Pulmonary arterial hypertension associated to HIV infection
Juan M. Palmero 1 , Ruth Pitti 1 , Luisa Eiroa 1 , Patricia Jimenez 1 , Lorenzo Pérez 1 ,
Máximo Miguelez 2 , Ana Isabel Velazquez 1 , Alicia Pérez 1 , Ana
Isabel Hernández 1 , Marco Figueira 1 , Jesús Rodriguez 1 , Jose Julian Batista 1 .
1
Respiratory Medicine Service, Hospital Universitario Nuestra Señora de la
Candelaria, Santa Cruz de Tenerife, Spain; 2 Internal Medicine Service, Hospital
Universitario Nuestra Señora de la Candelaria, Santa Cruz de Tenerife, Spain
Introduction: HIV-associated pulmonary hypertension (HIV-PAH) is an uncommon complication of the natural history of HIV infection and an independent factor
of death in HIV infected patients, regardless the use of High Activity Antiretroviral
Therapy (HAART).
Patients and methods: Review of HIV-infected patients with follow-up in our
specific outpatient clinic (N=1226). Clinical data of patients with a formal diagnosis of HIV-PAH were reviewed, and they were followed-up for 2 years with special
focus on comorbidities, immunological statement and response to treatment.
Results: 3 patients were diagnosed as HIV-PAH (prevalence 0.25%). All the
patients were coinfected with Hepatitis C virus (HCV). All of them were on
treatment with HAART at the moment of diagnosis of PAH. All of them had an
initial positive response to therapy with bosentan. At two years from the beginning
of the follow 2 patients had dead by congestive cardiac failure.
Conclusions: Like the bibliography reflects, coinfection with HIV-HCV is very
common in the patients with PAH-HIV. There is a big variability in the evolution
of the disease, the immunological status of the patients and the development of
PAH. We did not find any predictive clinical or laboratory markers regarding which
patients would have a poor prognosis. Because of PAH is the main cause of death
in patients with HIV infection, and its low prevalence, a strategy for active search
could increase early diagnosis so making easier both treatment and control of the
disease.

P926
Effects of oral dual ERA therapy on pulmonary function testing and 6MWT
in patients with idiopathic pulmonary fibrosis and pulmonary hypertension
Assunta Micco 01 , Emanuela Carpentieri 01 , Ginevra Del Giudice 01 ,
Antonio Russo 01 , Angelo Romano 01 , Gaetano Beatrice 01 , Mario Del Donno 01 .
UOC Pneumologia, G. Rummo, Benevento, Italy
PH can be present in 37% to 59% of patients with IPF and is a predictor of
mortality, which appears to be the cause of additional burden of exercise capacity.
The aim of study was to investigate the role of oral dual ERA therapy in 2 groups
of patients with PH associate to IPF with or without Bosentan therapy during 24
months. The primary endpoint was the change of exercise capacity up to month 24,
measured by a modified 6MWT.We evaluated retrospectively 16 patients: 8 pts (6
M; mean age of 72 yrs old) with moderate-severe PH and IPF (mPAP measured by
RCH estimated as a mean value of 38±4.8 mmHg), treated with Bosentan (PH-IPF
ERA group); 8 pts (5 M; mean age of 70 yrs old) with moderate PH and IPF not
treated with Bosentan (PH-IPF control group).At baseline, there were differences
about hemodynamic and pulmonary functional test profile between two groups of
pts. At T 24, the 6MWT increased in PH-IPF ERA group showing a mean increase
of +150 mt, while in the PH-IPF control group we observed a reduction of 41%
compared to the 6MWT values baseline (p 0,0003).In PH-PID group treated with
ERA, FVC% and DLCO% were reduced of 8% and 32%, respectively, while in
PH-IPF control group were reduced of 6,6% and 22% compared to the baseline (p
0,009).The NYHA functional class was decreased in group treated with ERA (3,5
vs 2; p 0,009) and improved in control group (2,12 vs 3,25; p 0,007). In patients
with moderate-severe PH and idiophatic pulmonary fibrosis, treated by Bosentan,
there was a clinical improvement, measured by a six minute-walk test and a change
in NYHA functional class, without affecting pulmonary functional test.

P927
Efficacy of exercise training in congenital heart disease associated pulmonary
hypertension
Tabea Becker-Gruenig 1 , Nicola Ehlken 1 , Matthias Gorenflo 2 , Alfred Hager 3 ,
Michael Halank 4 , Hans Klose 5 , Mona Lichtblau 1 , Andreas Meyer 6 ,
Frank Reichenberger 7 , Stephan Sorichter 8 , Rudolf Speich 9 , Silvia Ulrich 9 ,
Ekkehard Gruenig 1 . 1 Centre for Pulmonary Hypertension, Thoraxclinic at the
University of Heidelberg, Germany; 2 Department of Pediatric Cardiology and
Congenital Heart Diseases, University Heidelberg, Germany; 3 Department of
Pediatric Cardiology and Congenital Heart Diseases, Deutsches Herzzentrum
München des Freistaates Bayern, Technical University, Munich, Germany;
4
Department of Pneumology, Technical University, Dresden, Germany;
5
Department of Pneumology, University Hamburg- Eppendorf, Hamburg,
Germany; 6 Department of Pneumology, Clinics of Maria-Hilf, Mönchengladbach,
Germany; 7 Department of Pneumology, University of Giessen and Marburg,
Giessen, Germany; 8 Department of Pneumology, University of Freiburg,
Germany; 9 Pulmonary Hypertension Program, University Hospital, Zurich,
Switzerland
Objective: This prospective study was to assess the efficacy of exercise training
as add-on to medical therapy in patients with pulmonary arterial hypertension
associated with congenital heart disease (CHD-APAH).
Methods: Patients with invasively confirmed CHD-APAH received in-hospital
exercise training for 3 weeks and continued at home. Efficacy parameters were
evaluated at baseline, after 3 weeks and 15 weeks. Medical treatment remained
unchanged during 15 weeks after baseline. The survival rate was assessed in a
follow-up period of 21±14 months.
Results: Twenty consecutive patients (16 female, 4 male, mean pulmonary arterial
pressure 60±23mmHg, 9 patients were operated, 10 ASD, 11 VSD, 1 PFO, 2
PDA, 10 Eisenmenger syndrome) were included. Patients significantly improved
the mean distance walked in 6 minutes compared to baseline by 63±47 meters
after 3 weeks (p<0.001) and by 67±59 meters after 15 weeks (p=0.001). Quality
of life-score (p= 0.050), peak oxygen uptake (p=0.002) and maximal workload
(p=0.003) improved significantly by exercise training after 15 weeks. The 1- and 2
year survival rates were 100%. In one patient lung transplantation was performed
1 year after exercise training.
Conclusion: Exercise training as add-on to medical therapy may be effective in
patients with CHD-APAH, improving quality of life, work capacity and further
prognostic relevant parameters. It was also associated with an excellent long-term
survival. Further randomized controlled studies are needed to confirm these results.

P928
The utility of brain natriuretic peptide in patients with stable chronic lung
diseases
Yoko Kida, Hiromi Tomioka, Reina Sekiya, Syuuji Yamashita, Toshihiko Kaneda,
Chihiro Nishio, Masahiro Kaneko, Hiroshi Fujii, Kyosuke Ishihara. Respiratory
Medicine, Kobe City Medical Center West Hospital, Kobe, Hyogo, Japan
Background: Cor pulmonare and pulmonary hypertension with chronic lung
diseases are related to low exercise capacity and poor prognosis. Plasma brain
natriuretic peptide (BNP) is a useful biomarker for monitoring of heart failure.
Objective: The aim of our study is to investigate the utility of BNP in stable
chronic lung diseases (COPD, intestinal pneumonia, post-tuberculous lung disorder
and others).
Methods: 111 patients with chronic lung diseases (male/female=73/38,
mean74.8±8.0yrs; excluding Af rhythm, LVEF≤40% and renal dysfunction) who
were admitted to a three-weeks comprehensive inpatient pulmonary rehabilitation
program, were assessed by pulmonary function tests, 6-minute walking test, and
health-related quality of life as evaluated by SF-36. Plasma BNP was measured
and echocardiography was also performed.
Results: It made no difference among types of lung disease for BNP
(56.4±57.2pg/ml, mean38.5), RVPs (44.4±12.2mmHg, mean44.0) and LVEF
(62.3±6.5%, mean62.0). LVEF was not correlated with BNP. Compared BNP normal group (<18.4pg/ml) with high group (≥18.4pg/ml), there was a difference for
Borg scale at rest (0.84±0.77, 2.02±0.57 p=0.0047*) and 6MWD (262.2±73.3m,
188.5±93.0m p=0.0044*). BNP was significantly correlated with 6MWD (r=0.2270, p=0.0457*). RVPs was also correlated with 6MWD and SpO2 both at rest
and on effort. But no significant correlation was shown between BNP and RVPs
(r=0.1541, p=0.1540). Also, BNP was not correlated with QOL score (SF-36) and
pulmonary function.
Conclusions: Plasma BNP was correlated with exercise capacity in stable chronic
lung diseases. BNP may be a useful biomarker for administrating cor pulmonare
and pulmonary hypertension with chronic lung diseases.

P929
Resolution of portopulmonary hypertension (POPH) following liver
transplantation
Michael Krowka, Rodrigo Cartin-Ceba, Karen Swanson. Transplant Center,
Mayo Clinic, Rochester, MN, United States
Background: Pulmonary artery hypertension, a consequence of portal hypertension, is referred to as portopulmonary hypertension (POPH). Untreated moderate
to severe POPH is a relative contraindication to liver transplantation (LT).

161s

S UNDAY, S EPTEMBER 2 ND 2012
Aims: To summarize the Mayo Clinic medical management and LT outcomes in
moderate to severe POPH.
Methods: From 2002-2012, we analyzed the pulmonary vasomodulating (PV)
treatments and LT outcomes in consecutive POPH patients with right heart
catheterization (RHC) criteria: mean pulmonary artery pressure - MPAP ≥ 35
mmHg and pulmonary vascular resistance - PVR ≥ 3 Wood units). All patients
underwent sequential transthoracic echocardiography (TTE; both pre and post-LT)
and RHC (pre-LT baseline, with therapy and intraop; not done post-LT). TTE
assessed right ventricle (RV) size, function and RV systolic pressure estimate
(RVSP).
Results: We managed 65 POPH patients; LT was attempted in 13/65 patients
only if PV therapies resulted in MPAP < 35 mmHg and PVR < 5 wood units or
normalization of PVR (< 3 Wood units). RV size and function were abnormal in all
patients pre-LT. Mean pre-LT baseline vs treated hemodynamics were significantly
improved; MPAP (44 → 32 mm Hg, p<.04); CO = 6.1 → 9.7 L/min, p<.005); and
PVR (5.9 → 2.3 Wood units, p<.02). Intraoperative death (1), transplant hospitalization death (2) and late death (1) occurred. All survivors (9/13) normalized RV
function; 6 normalized RV size; 6/9 were weaned off PV therapies. Post-LT mean
RVSP improved significantly vs pre-LT (33 mmHg; range 26-41 vs 71 mmHg;
range 45-91. p<.001).
Conclusions: LT can result in POPH resolution (defined by sequential TTE) and
liberation from PV therapies in selected patients.

P930
Factors determining outcome in patients with heart failure and normal
ejection fraction
Caroline Tufaro, Julia Mascherbauer, Beatrice Marzluf, Thomas Binder,
Irene Lang, Diana Bonderman. Department of Internal Medicine II, Division of
Cardiology, Medical University Vienna, Austria
Background: Patients with heart failure and normal left ventricular ejection fraction (HFNEF) face an adverse outcome. Our aim was to identify factors that
determine prognosis.
Methods: Patients diagnosed according to current ESC guidelines were recruited.
Death and/or hospitalization for HF were defined as primary outcome variables.
Outcome groups were compared with respect to potential prognostic predictors
using the t-test. Multivariable logistic regression analysis determined whether
parameters of interest were associated with adverse outcome. P<0.05 indicated
statistical significance.
Results: Between December 2010 and January 2012, 49 patients (34 f/15 m,
mean age 70±8 years) were registered. After a mean follow-up of 5±9 months,
14 (29%) patients were hospitalized or died. The adverse outcome group was
characterized by higher body mass index (BMI, 35±7 versus 29±5, p=0.004),
higher systolic pulmonary pressure on echo (sPAP in mmHg, 69±15 versus
55±14, p=0.004), shorter 6-minute walk distance (6-MWD in m, 271±131 versus
364±100, p=0.019), higher transpulmonary gradient (TPG in mmHg, 15±4 versus
12±4, p=0.013) and a higher pulmonary vascular resistance (PVR in dynes.s/cm5 ,
257±97 versus 198±71, p=0.030). Diabetes mellitus II (DM II, 75% versus 24%,
p=0.002) and atrial fibrillation (92% versus 51%, p=0.013) were more prevalent
among patients with adverse outcome. In the multivariable regression model, only
DM II (OR 25.34[95% CI, 2.06 to 311.45]; p=0.012), BMI (OR 1.25[95% CI, 1.00
to 1.56]; p=0.048), and PVR (OR 1.02[95% CI, 1.00 to 1.05]; p=0.032) remained
independent predictors of outcome.
Conclusions: Presence of DM II, higher BMI and higher PVR worsen prognosis
in HFNEF patients.

this difference is prominent in moderate COPD level. Independent factors of PH
are differed among the groups of COPD level.

P932
A study of suspected pulmonary embolism (PE) in pregnancy management
and a survey of guideline awareness
Imogen Felton, Katie Wimble, Paul Murray. Respiratory Department, Ashford
and St Peters NHS Foundation Trust, Chertsey, United Kingdom
Introduction: A recent report showed PE as a major cause of maternal death
in the UK (CMACE,BJOG 2011;118(Suppl.1):1-203); delays in diagnostic tests,
treatment and poor knowledge of radiological safety are contributing factors. The
Royal College of Obstetricians & Gynaecologists provides a protocol for suspected
PE (Greer, I.A.et al.RCOG Green-top Guideline No.28 Feb 2007).
Aims: To gauge the level of guideline-awareness in medical trainees and evaluate
the management of suspected PE in pregnancy in a UK District Hospital.
Methods: A survey of medical trainee knowledge of investigative pathways,
radiation-exposure risks and guideline awareness. We also analysed management
of pregnant women with suspected PE between 2009-11.
Results: 76% of medical trainees and 58% of Respiratory SpRs were unaware of
guidelines and had poor knowledge of radiation risks.
Table 1. Respondents’ score of relative radiation risk to fetus: lowest (1) to highest (4) from the
four most commonly used investigations
Fetal
USS
CXR
CTPA
QSCAN

Actual

Average Score

Difference

1
2
3
4

1
2.4
3.8
2.7

0.0
0.4
0.8
-1.3

N=25 respondents.

41 women had symptoms of PE and were investigated as shown.

P931
Pulmonary hypertension frequency in patients with chronic obstructive
pulmonary disease exposed to biomass or tobacco smoke
Bunyamin Sertogullarindan 1 , Hasan Ali Gumrukcuoglu 4 , Cengizhan Sezgi 2 ,
Mehmet Ata Akil 3 . 1 Pulmonary Medicine, Yuzuncu Yil University Medical
Faculty, Van, Turkey; 2 Pulmonary Medicine, Dicle University Medical Faculty,
Diyarbakir, Turkey; 3 Cardiology, Dicle University Medical Faculty, Diyarbakir,
Turkey; 4 Cardiology, Yuzuncu Yil University Medical Faculty, Van, Turkey
Introduction and aim: Pulmonary hypertension (PH) is a common complication
of COPD. This study was designed to investigate the PH frequency and its relations
in hospitalized tobacco and biomass exposed COPD patients.
Methods: The study was a retrospective review of inpatients with COPD defined
as a history of tobacco or biomass smoking, Pulmonary function tests (PFTs)
within stable status, an echocardiogram within stable status. PH was defined as
sPAP>35 mmHg.
Results: All Females were biomass exposer and males were tobacco smoker. The
Prevalance of PH was found more frequent in females than males. It was more
prominent in moderate level COPD cases (56,2% and 37,5%, P<0,002).
There were no differences in terms of PaCO2 and PaO2. However, FEV1% was
lower in males than females (p<0,005). On the other hand, FVC % was significantly lower in the females compared with the males (p<0.02). To analyze
whether risk factors for PH differ with COPD level, multiple logistic regressions
were performed for each COPD severity group separately. The influence of FVC%
on the risk of a person having PH increased with increasing COPD level.
Conclusion: Our study demonstrated that PH frequency is higher in female COPD
cases due to biomass smoke than in male COPD cases due to Tobacco smoke, and

Figure 1. Sequence of investigations.

3 patients had PE confirmed (7.3%). Only 15% of women were investigated as per
RCOG guidelines.
Conclusion: Our study revealed poor guideline-awareness for PE in pregnancy
highlighting the need for better dissemination of these guidelines to medical
trainees.
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P933
VO2 equations revised: Is the use of assumed oxygen consumption
acceptable?
Susanna Desole, Klemens Dolp, Christian M. Kähler. Department for Internal
Medicine I - Pneumology, Medical University Innsbruck, Austria
LaFarge/Miettinen’s formula for the assumption of oxygen consumption (VO2 ) is
one of the most used in hemodynamic calculations. Considering the importance
of VO2 for the calculation of hemodynamics needed for disease evaluation (e.g.
pulmonary hypertension), the need for an acceptable agreement between assumed
and measured VO2 becomes obvious. A well known variation of the original
formula is the one by Bergstra. In both equations, age, sex and BSA are factors
determining the VO2 , plus the heart rate (HR) in the original formula.
We compared directly measured VO2 with values calculated by both the LaFarge/Miettinen and the Bergstra equations.
VO2 of 122 volunteers (20-65y) was directly measured by the Innocor™ (Innovision). VO2 was then recalculated by both the equations. Directly measured VO2
(VO2 INN ) was 363±84ml/min in males, 224±52ml/min in females. VO2 calculated
by Bergstra was 298±24ml/min in males, and 233±24ml/min in females. VO2
by LaFarge/Miettinen was 258±24ml/min in males, 182±21ml/min in females.
Direct comparison of VO2 INN with calculated VO2 showed significant differences
between all the methods. Factors found to be influencing the VO2 in our cohort
included sex, HR and BSA whereas age seemed to have no effects. Significant
correlations were found between VO2 and hemoglobin, oxygen saturation (SpO2 ),
fitness level and systolic blood pressure.
Comparison of directly measured VO2 values with assumed data obtained by both
the LaFarge/Miettinen and Bergstra equations showed that none of the formula is
satisfying in terms of agreement with measured data. Using VO2 equations may
result in major bias of hemodynamics and we therefore urge that resulting data
should be interpreted critically.

Results: Four patients died within 30 days of referral and before being assessed,
15 patients did not undergo cardiac catheterisation. 50% of those assessed had
an associated connective tissue disease. 36 patients had resting pulmonary artery
pressures <25mmHg, eleven with respiratory and ten with cardiac disease to
explain their symptoms. 65 patients were diagnosed with pulmonary hypertension
following invasive studies: 19 related to left heart disease, 7 related to chronic
lung disease, 7 CTEPH, five mixed aetiology, and 27 PAH. Three patients with
idiopathic PAH, one case associated with an atrial septal defect, 23 with connective tissue disease. Follow up log(10)NT-proBNP testing in 24 patients with PAH
showed a significant reduction at 12 months (-0.21, p<0.05 students’ t-test).
Conclusion: Pulmonary hypertension of all types may be present in older patients.
Thorough assessment may provide insight into the drivers of symptoms in older
patients and help to guide treatment, which can be successful.

P934
Impaired peripheral brachial endothelial function in IPAH and CTEPH
without cardiovascular risk factors
Christian Lensch, Ralf Kaiser, Robert Bals, Heinrike Wilkens. Pneumology and
Respiratory Intensive Care, University of Saarland, Homburg/Saar, Germany

P936
Pulmonary hypertension in a district general hospital
Yan-Pin Lin, Dominic Davenport, Natasha Shrikrishna, Abigail Cole,
Harpreet Ranu. Respiratory Department, St. Richard’s Hospital, Western Sussex
Hospitals NHS Trust, Chichester, United Kingdom

Background: Pulmonary hypertension (PH) is associated with dysfunction of
pulmonary endothelium. Shearstress dependent peripheral arterial endothelial dysfunction has been found in various cardiovascular diseases and data in PH is
limited. The aim of this study was to evaluate peripheral endothelial function in
IPAH and CTEPH and the relation to right heart function.
Methods: Flow mediated dilation (FMD) of the brachial artery was determined in
26 patients (55.5±15.5y, PAPm: 48.0±13.7mmHg, PVR: 837.6±476.8dyn*s*cm5) with IPAH or CTEPH and 14 healthy controls. FMD was defined as the
maximum change in vessel diameter after reactive hyperemia. Right ventricular
function was examined by echocardiography.
Results: Patients and controls were similar in terms of peripheral flow conditions
and cardiovascular risk factors including Intima-media thickness (IMT) (IMT:
0.57±0.14 vs. 0.59±0.14 mm, p=0.39). Patients with PH demonstrated impaired
peripheral endothelial function (FMD absolute change: 0.17±0.15 vs. 0.26±0.14
mm, p=0.008, relative change: 5.32±5.31 vs. 8.12±5.51%, p=0.01). There were no
differences in peripheral endothelial function between IPAH and CTEPH (FMD:
3.39±5.76 vs. 4.12±3.80%, p=0.69). A correlation with right atrial enddiastolic
area (RAAd) was found (r=-0.43, p=0.01).
Conclusions: In addition to changes of the pulmonary vascular bed, PH is associated with peripheral arterial endothelial dysfunction in patients with IPAH and
CTEPH. An increased RAAd points to chronically increased RV filling pressures
and therefore a failing ventricle. The negative correlation with FMD might be
regarded as result of impaired hemodynamics rather than a primary endothelial
defect.

Introduction: There is an increasing awareness to identify patients with pulmonary hypertension (PH). Classification of the underlying cause defines further
management and referral to specialist centres.
Aim: To assess the burden of PH at St Richard’s Hospital, which serves a
population of 230,000.
Methods: All departmental transthoracic echocardiographs (TTEs) between 1st
January 2009 and 30th June 2009 were reviewed using ERS suggested criteria
to identify patients with possible PH and likely PH. Further investigations were
reviewed to identify the underlying aetiology in those with likely PH.
Results: A total of 2038 TTEs were reviewed. 93 (5%) had likely PH with a
pulmonary artery systolic pressure (PASP) of >50mmHg. 624 (31%) had possible
PH with either the presence of additional echocardiographic variables suggestive
of PH or a PASP 37-50mmHg.
Of those with likely PH, 48% were male and 52% were female. The median age
was 85 years (range 52-98). The overall mortality rate was 39% at 1 year and 58%
at 2 years. Only 13% had right heart catheterisation locally.
Further Investigations In Patients Without Significant Left Heart (LH) Disease on TTE
Percentage of Patients (%)
HRCT Chest
Other CT Chest
CTPA
V-Q Scan
Abdominal USS

17
23
17
6
34

103. Pulmonary circulation: clinical PAH,
registries and treatments
P935
Assessment of pulmonary hypertension in patients over 70
Christopher Valerio 1 , Benjamin Schreiber 1 , Clive Handler 1 ,
Christopher Denton 2 , John Coghlan 1 . 1 Pulmonary Hypertension, Royal Free
Hospital, London, United Kingdom; 2 Rheumatology, Royal Free Hospital & UCL
Medical School, London, United Kingdom
Background: Recent registry data suggests that the average age of patients with
PAH is rising. Pulmonary hypertension affects elderly people and there is increasing
prevalence of cardiac and respiratory disease with age.
Methods: We report the findings for 120 consecutive patients aged over 70 referred
to a tertiary service during 2008-09 for invasive haemodynamic studies to confirm
or exclude a diagnosis of pulmonary hypertension.

Conclusions: PH is associated with a poor prognosis. The most common cause in
our population was LH disease. However in patients without LH disease, less than
a quarter had further investigations to exclude potentially curable CTEPH.
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P937
Pulmonary arterial hypertension prototype for national protocol and registry
Majid Malekmohammad 1 , Fanak Fahimi 2 , Babak Sharifkashani 3 , Mohammad
Reza Masjedi 1 . 1 Pulmonology and Critical Care, National Research Institute of
Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran; 2 Clinical
Pharmacy, National Research Institute of Tuberculosis and Lung Disease, Tehran,
Islamic Republic of Iran

and 40°C for 48h, 24h and 8h, respectively (3,000 ng/mL); 48h, 24h and 12h,
respectively (15,000 ng/mL); and 72h, 48h and 24h, respectively (60,000 ng/mL).
The relative potency of reconstituted and immediately diluted epoprostenol XX
after storage for 8 days at 5°C was ≥98% and remained ≥90% after further
storage for 24-48h at 25°C or 30°C, depending on concentration. The table shows
shelf-life of epoprostenol XX based on these results.
Table 1. Shelf-life of epoprostenol XX solutions for different conditions of use

Background: Pulmonary Hypertension (PH) has been defined as an increase in
mean pulmonary arterial pressure (PAP) ≥ 25 mmHg at rest as assessed by right
heart catheterization.
The idiopathic form so called idiopathic pulmonary arterial hypertension iPAH is
a fatal disorder with a prevalence of 8.6 per million of population.
In the current report we introduced a registry site for iPAH patients, named
www.pah.ir for better delivery of subsidized antihypertensive medications (now
only Bosentan).
Methods: The registry was opened since November 2009. The first step of this
action is to add iPAH patient’s information with a username and password in the
site. Data entry is only available to the physicians and healthcare organizations via
internet that are given a personalized username & password for entry. Following
the patient’s profile submission in the site, a scientific committee composed of a
cardiologist and a pulmonologist who are selected by Ministry of Health (MOH),
would then evaluate the data. The eligibility of the patient to receive the medications is announced in the site after evaluation. If a patient is eligible, 82% of
bosentan cost is paid by MOH.
Results: Till now, one hundred and sixteen patients (82 females, 34 males) are
registered. Measured mean pulmonary artery pressure by right heart catheterization
was 69.24±17 mmHg (ranging from 35 to 110 mmHg).
Conclusion: The first online Iranian registry program for iPAH patients has recently been started and it is believed that this national program will supply essential
information for health care providers in the field.

P938
Pulmonary hypertension: The experience of a large UK district general
hospital
Sarah Clarke, Gemma Swarbrick, Sally Baddeley, Julie Chadwick, Tarek Saba.
Department of Respiratory Medicine, Blackpool Victoria Hospital, Blackpool,
Lancashire, United Kingdom
Introduction: Recent advances in therapy make early identification of patients
with Pulmonary Hypertension (PH) important. The 2008 consensus statement
reported an average UK treatment rate of 24.9 per million.(1)
Aim: Our institution is a District General Hospital serving a population of
330,000. Our aim was to compare our treatment rate to the national average since
the appointment of a physician with an interest in PH.
Method: Retrospective casenote review of patients attending our monthly PH
clinic since 2006.
Results: We identified 102 Outpatient and 35 Inpatient referrals. 28 went on to
receive specialist treatment for PH; mean age 66 (range 36-85); 24 female 4
male. Diagnoses: Chronic thromboembolic 10, Idiopathic 8, Collagen vascular
disease 5, Congenital left to right shunt 2, COPD 2 and Portal hypertension
1. Haemodynamics (mean): Cardiac catheter: mean Pulmonary Artery Pressure
(PAP) 48mmHg (n=22, range 22-78), cardiac output 4.8 (n=21, range 2.5-7.7),
cardiac index 2.83 (n=22, range 1.47-5.14) and pulmonary vascular resistance
760 (n=22, range 123-1600). Echocardiography: systolic PAP 66mmHg (n = 23,
range 13.8-107). Treatment: Oral Monotherapy 11, Prostanoid Monotherapy 1,
Combination therapy 10, Intolerant of therapy 1, Pulmonary Endarterectomy 6,
Transplant referral 4, Shunt repair 1.
Outcome: 18 out of 28 patients survive on medical and surgical therapies. This is
equivalent to 54 patients treated per million, considerably higher than the national
average [1].
Conclusion: Diagnosis and treatment rates for PH in the UK can be substantially
improved in many areas by developing local services with the support of the
regional Specialist centre.
Reference:
[1] Thorax 2008;63(Suppl II):ii1-ii41.

P939
Stability of a new formulation of intravenous epoprostenol sodium
Olivier Lambert 1 , Dirk Bandilla 2 . 1 Technical Operations, Actelion
Pharmaceuticals Ltd., Allschwil, Switzerland; 2 Global Quality Management,
Actelion Pharmaceuticals Ltd., Allschwil, Switzerland
Epoprostenol sodium with (undisclosed) excipients (epoprostenol XX) is a new
formulation of epoprostenol, a pulmonary arterial hypertension treatment. This
study assessed stability and determined shelf-life of epoprostenol XX. Stability of
epoprostenol XX, either diluted for immediate use and tested at 25°C, 30°C and
40°C for up to 72 h, or following storage for up to 8 days at 5°C after reconstitution
and immediate dilution with further exposure at 25°C and 30°C for up to 48 h, was
assessed at 3,000, 15,000 and 60,000 ng/mL. Potency was measured by HPLC.
The time period over which potency remained ≥90%, relative to 100% at time 0,
determined shelf-life. Relative potency of diluted epoprostenol XX for immediate
use was temperature-dependent and remained ≥90% after storage at 25°C, 30°C

Concentration

≥3,000 ng/mL
and < 15,000ng/mL
≥15,000 ng/mL
and < 60,000 ng/mL
≥60,000 ng/mL

Maximum shelf-life of diluted solution
Diluted solution for
immediate administration

Diluted solution stored
for ≤8 days at 5°C

48h at 25°C / 24h at 30°C / 8h at 40°C

24h at 25°C / 24h at 30°C

48h at 25°C / 24h at 30°C / 12h at 40°C
72h at 25°C / 48h at 30°C / 24h at 40°C

48h at 25°C / 24h at 30°C
48h at 25°C / 48h at 30°C

P940
Pulmonary arterial hypertension: Long term effects of oral ambrisentan on
clinical status, exercise capacity and haemodynamics
Michele D’Alto, Emanuele Romeo, Paola Argiento, Anna Correra,
Berardo Sarubbi, Antonello D’Andrea, Antonietta Caronna, Maria Pignatiello,
Nicola Grimaldi, Raffaele Calabrò, Maria Giovanna Russo. Cardiology, Second
University of Naples, Monaldi Hospital, Naples, Italy
Aim: To evaluate the efficacy and safety of oral ambrisentan in adult patients
with pulmonary arterial hypertension (PAH) by assessing its long term effects on
clinical status, exercise capacity and cardiopulmonary haemodynamics.
Methods: This was a single-centre, open-label, single-arm, prospective study.
Clinical status, resting transcutaneous oxygen saturation (SpO2), 6-minute walk
distance, serology and RHC were assessed at baseline (before starting ambrisentan
therapy) and at one year follow-up.
Results: Twenty-seven consecutive adult patients (18 female, age 51±11y) with
PAH (15 with idiopathic, 7 with congenital heart disease-related and 5 with connective tissue-related PAH) were enrolled. No patient treated with ambrisentan
developed aminotransferase concentrations >3 times the upper limit of normal.
After 12±4 months of therapy, an improvement in clinical status, 6-minute walk
distance, pro-brain natriuretic peptide and haemodynamics was observed.
Clinical and haemodynamic variables at baseline and after oral ambrisentan therapy

Heart catheterization

WHO FC
6MWD (m)
proBNP (pg/ml)
mPAP (mmHg)
CI (L/m/m2 )
PVR (WU)

Basal

Follow-up

p

2.8±0.4
322±66
588±535
50±17
2.4±0.5
10±6

2.5±0.5
350±62
392±315
49±16
2.7±0.4
8±4

0.0027
0.00005
0.008
ns
0.0001
0.007

FC, functional class; 6MWD, 6-minute walk distance; mPAP, mean pulmonary arterial pressure;
CI, Cardiac Index; PVR, pulmonary vascular resistance.

Conclusions: Long term ambrisentan therapy is safe and well tolerated at 12month follow-up, resulting in a significant improvement in clinical status, exercise
capacity and cardiopulmonary heamodynamics.

P941
Incidence of subdural hematoma in patients with pulmonary arterial
hypertension (PAH) in two randomized controlled clinical trials
Gerald Simonneau 1 , Lie-Ju Hwang 3 , Simon Teal 4 , Nazzareno Galie 2 . 1 Dept of
Pneumology and ICU, Hopital Antoine Béclère, Paris, France; 2 Institute of
Cardiology, University of Bologna, Italy; 3 Specialty Care Business Unit, Pfizer
Inc., New York, United States
Background: Recent reports have emerged of increased incidence of subdural
haematoma in patients with PAH, a serious adverse event with high mortality
and morbidity. We evaluate the event rate in two randomized controlled trials,
SUPER-1/2 and PACES-1/2.
Methods: In SUPER-1, 277 patients (IPAH, CTD-, CHD-PAH, WHO FC II-IV,
mean baseline PVR 952.0 dyne.s/cm*5 ) naive to targeted therapy received placebo
or sildenafil 20/40/80mg TID for 12 weeks. In the open-label extension (OLE)
phase patients were up-titrated (as tolerated) to 80mg TID. In PACES-1, 267 patients (IPAH, CTD-PAH, WHO FC I-IV, mean baseline PVR 810.5 dyne.s/cm*5 )
stable on IV epoprostenol received placebo or sildenafil (up-titrated to 80mg TID,
as tolerated) for 16 weeks. Patients in both OLE trials received sildenafil for
≥3 years. Treatment with conventional agents (anticoagulants, diuretics, digoxin,
oxygen, calcium-channel blockers) was permitted. We determined the annual event
rate of subdural haematoma by treatment exposure in person-years. Patient days
on therapy does not include days on placebo.
Results: 2 patients experienced subdural haematoma, both during OLE; one received placebo in PACES-1, one sildenafil 40mg TID in SUPER-1. Patients were
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female, aged 58 and 62 years, diagnosed with IPAH, WHO FC III, mean PVR 557
(PACES-1) and 1073 dyne.s/cm*5 (SUPER-1) at baseline. Both patients received
oral anticoagulants. In SUPER-1 and PACES-1, 73 and 82% of patients were on
anticoagulants, respectively. Incidence of subdural haematoma in these 2 studies
was 0.0015 events/patient-year.
Conclusion: Subdural haematoma is a rare event in PAH patients in these 2
randomized controlled trials.

P944
An international survey of current pulmonary arterial hypertension (PAH)
management
Ioana Preston 1 , Barbara Hinzmann 2 , Nicholas Bawden 3 , Henning Tiede 4 .
1
Pulmonary and Critical Care and Sleep Medicine Departments, Tufts University
School of Medicine, Tufts Medical Center, Boston, United States; 2 Global Market
Research Department, Bayer HealthCare Pharmaceuticals, Berlin, Germany;
3
Healthcare Department, Ipsos MORI, London, United Kingdom; 4 Medical
Clinic 2, University of Giessen Lung Centre, Giessen, Germany

P942
Long-term bosentan therapy improves exercise capacity and hemodynamics
in sarcoidosis-associated pulmonary hypertension
Debbie Qua 1 , Veronica Palmero 2 , Roxana Sulica 1 . 1 Division of Pulmonary,
Critical Care and Sleep Medicine, Beth Israel Medical Center, New York, NY,
United States; 2 Division of Pulmonary, Critical Care and Sleep Medicine, St.
Luke’s-Roosevelt Hospital Center, New York, NY, United States
Introduction and Rationale
Therapeutic options in sarcoidosis-associated pulmonary hypertension (SPH) are
limited. We evaluated the long-term efficacy of Bosentan in SPH.
Methods: Out of 60 consecutive patients with SPH retrospectively reviewed, 45
were eligible for Bosentan therapy and followed for 36 months. We recorded
baseline characteristics, hemodynamics and 6-minute walk distance (6MWD) before/after treament, side effects, and vital status. Statistical analysis was perfomed
using Student t-test and 1-way ANOVA.
Results: There were 66% Blacks, 64% women, with mean age of 53 years. Most
patients (62%) had pulmonary fibrosis, and mean diffusing capacity was 37%.
Additional SPH therapy was required in 45% cases; bosentan was discontinued in
5 patients due to liver abnormalities (incidence 11%). One- and 3-year survival
rates were 73% and 48%. In 29 patients that remained on bosentan at three years,
there were signficant improvements in the 6MWD (p=0.005) and hemodynamics.

mPAP (mmHg)
PVR (Wood units)

Background: The therapeutic approach to PAH is evolving, multiple classes of
agents are available and physicians from expert centres and the community treat
PAH.
Objectives: To compare therapeutic management of PAH between countries and
explore physicians’ attitudes towards PAH-specific therapies.
Methods: Quantitative online survey conducted in 5 European countries, the US,
and Canada during 2010. Physicians involved in PAH treatment decisions with
experience in managing PAH for ≥2 years completed a perceptual questionnaire.
Retrospective clinical records from last 5 patients (pts) seen by each physician
were analysed.
Results: 472 physicians (43% cardiologists, 29% pulmonologists, 20% rheumatologists, and 8% internists), 62% based in pulmonary hypertension centres, entered
data for 2360 pts. Among those, 51% had idiopathic PAH and 42% had PAH
associated with other conditions; 38% had significant physical limitation (NYHA
functional class III/IV) at diagnosis. US pts were more likely to be diagnosed
in the community (40%) than pts in Europe (6%) and Canada (28%). Globally,
73% were on PAH-specific therapy, with PDE-5 inhibitors, endothelin receptor
antagonists, and prostacyclins used in 57%, 54%, and 26%, respectively. Of pts
treated, 29% were on combination therapies; highest usage was in the US (36%)
and lowest in Italy (17%). For 95% of pts, their physicians were satisfied to some
degree with the current treatment regimen. Main reasons for satisfaction included
symptom control or improvement and stable disease condition.
Conclusions: This multinational survey highlights significant differences in PAH
management between countries and illustrates physicians’ perceptions of treating
this condition.

P945
Comparison of the pharmacokinetic, pharmacodynamic, and safety profiles
of three different formulations of intravenous epoprostenol sodium
Laurent Nicolas, Marcelo Gutierrez, Jasper Dingemanse. Clinical Pharmacology,
Actelion Pharmaceuticals Ltd., Allschwil, Switzerland

Table 1
Variable

Conclusions: This first pilot study demonstrates that i.v. Treprostinil, delivered by
the implantable pump Lenus Pro® is safe, effective and feasible in PAH patients
transitioned from s.c. Treprostinil. Filling intervals of 28 days ensure optimal
compliance and long-term patient management. The absence of side effects such
as infusion site pain is associated with a dramatic increase in quality of life.

Baseline
(mean (SE))

Follow-up
(mean (SE))

Difference
(mean (SE))

p value

44.9 (2)
8 (1.3)

37.1 (2)
5.7 (0.8)

7.8 (2)
2.3 (0.9)

0.005
0.01

mPAP = mean pulmonary artery pressure; PVR = pulmonary vascular resistance; cardiac index
and pulmonary artery saturation non-significant; trend for improvement right atrial pressure.

Conclusions: A subset of SPH patients may benefit from bosentan therapy.

P943
First long-term experience with intravenous treprostinil administered by the
implantable infusion pump LenusPro. A single-center pilot study
Regina Steringer-Mascherbauer 1 , Veronika Eder 1 , Charlotte Huber 1 ,
Susanne Wittrich 1 , Reinhold Fuegger 2 , Uwe Fröschl 2 , Hans Joachim Nesser 1 .
1
Department of Cardiology, Public Hospital Elisabethin Linz, Academic Teaching
Center, Linz, Austria; 2 Department of Surgery, Public Hospital Elisabethinen
Linz, Academic Teaching Center, Linz, Austria
Introduction: Parenteral prostanoids are considered to be the most potent agents
in the treatment of pulmonary arterial hypertension (PAH). However, administration of prostanoids with external pump systems is technically challenging and
associated with side effects such as infusion site pain with subcutaneous (s.c.) and
possibly life-threatening catheter-related infections with intravenous (i.v.) administration. The Lenus Pro implantable infusion pump was specifically developed
to overcome the drawbacks of s.c. administration. In 2010, we reported the first
implantation of a Lenus Pro pump with a filling interval of 28 days.
Results: Between September 2010 and October 2011, 14 patients underwent
implantation at our center. All patients had previously shown significant clinical response to s.c. Treprostinil but suffered from site pain. Implantations were
performed under general anesthesia. After preparation of the pump pocket in
the abdominal wall the pump was connected to the central venous access. No
intraoperative complications occurred. Postoperatively two patients developed a
mild seroma. No other complications especially no infections were observed. Up
to now more than 100 refill procedures were performed.

A change in excipient of epoprostenol sodium, an i.v. pulmonary arterial hypertension treatment, from glycine-mannitol (epoprostenol GM; Flolan® ) to argininemannitol (epoprostenol AM; Veletri® ) or to undisclosed excipients (epoprostenol
XX) has led to improvements in stability of the latter two formulations.
The pharmacokinetic (PK), haemodynamic, safety, and tolerability profiles of these
formulations were compared in this 2-part study. 20 healthy males in Part 1 and
20 different subjects in Part 2 received epoprostenol AM and epoprostenol XX,
and epoprostenol GM and epoprostenol XX, respectively, in a crossover design, in
sequential 2h i.v. infusions of 2, 4, 6 and 8 ng/kg/min.
PK profiles were assessed by analysing plasma concentration-time curves of the
primary epoprostenol metabolites 6-keto-prostacyclin F1α (kPF) and 6,15-diketo13,14-dihydro-prostacyclin F1α (ddPF) obtained after treatment with the different
epoprostenol formulations. For Part 1, the ratio of the geometric means (90% CI)
of AUC0–∞ calculated after epoprostenol AM and epoprostenol XX treatment was
0.91 (0.88–0.95) for kPF and 0.88 (0.84–0.92) for ddPF. For Part 2, the ratio of
AUC0–∞ determined after epoprostenol GM and epoprostenol XX treatment was
0.97 (0.91–1.03) for kPF and 1.08 (1.02–1.14) for ddPF. Haemodynamic variables,
assessed by echocardiography, showed similar increases in cardiac output, cardiac
index, and heart rate for all formulations with maximum values attained after 6–8h.
Almost all subjects reported ≤1 adverse event.
These results suggest the 3 formulations of i.v. epoprostenol sodium have the same
PK, haemodynamic, safety, and tolerability profiles.

P946
Lack of relevant pharmacokinetic interactions between the new dual
endothelin receptor antagonist macitentan and sildenafil in healthy subjects
Patricia Sidharta 1 , Paul van Giersbergen 1 , Michael Wolzt 2 , Jasper Dingemanse 1 .
1
Clinical Pharmacology, Actelion Pharmaceuticals Ltd., Allschwil, Switzerland;
2
Clinical Pharmacology, Medical University of Vienna, Austria
Macitentan, a new potent, dual endothelin receptor antagonist (ERA), is a potential
treatment for pulmonary arterial hypertension (PAH). As PAH treatment may involve combination therapy of an ERA with sildenafil, the mutual pharmacokinetic
(PK) interactions were investigated using a randomised, 3-way crossover study
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design (AC-055-106). Twelve healthy male subjects were treated as follows: A)
macitentan alone for 4 days (loading dose of 30 mg, thereafter 10 mg o.d.), B)
sildenafil alone for 4 days (20 mg t.i.d. on Days 1–3 and 20 mg o.d. on Day
4), C) treatments A and B combined. Plasma concentrations of macitentan and
its pharmacologically active metabolite ACT-132577 (A and C) and sildenafil
and its N-desmethyl metabolite (B and C) were measured on Day 4. Tolerability was also assessed. The PK of macitentan was not affected (geometric mean
ratios for Cmax and AUCτ close to 1.0 with 90% confidence intervals within
0.8–1.25 bioequivalence limits) by sildenafil while the exposure to ACT-132577
decreased (Cmax 0.82 [0.76–0.89]; AUCτ 0.85[0.80–0.91]). Exposure to sildenafil increased in the presence of macitentan (Cmax 1.26 [1.07–0.89]; AUCτ 1.15
[0.94–1.41]), while that to N-desmethylsildenafil was unaffected. All treatments
were well tolerated but combined treatment resulted in a higher incidence of
adverse events (most commonly headache) and decreased diastolic blood pressure.
As no clinically relevant PK interactions were observed between macitentan and
sildenafil, dose adjustment of either compound is not necessary during combined
treatment.

Age, y
Gender, M:F
Follow up, m
Sarcoid stage III/IV
NYHA Functional Class
mPAP
CI
PVR, dyn
FVC, %
KCO, %
6MWD, m

Responders (n=8)

Non-responders (n=5)

p value

60.8
4:4
54.8
3:5
7:1
52.6
1.85
1001
61
50
+78

58.8
3:2
17.4
1:4
5:1
45.4
1.64
648
66
53
–52

0.71
0.02
0.66
0.81
0.11
0.20
0.046
0.61
0.79
0.004

P947
EPITOME-2: Evaluation of a new formulation of epoprostenol sodium in
pulmonary arterial hypertension patients switched from an originally
approved formulation
Olivier Sitbon 1 , Marion Delcroix 2 , Emmanuel Bergot 3 , Anco Boonstra 4 ,
Pilar Escribano Subias 5 , Nazzareno Galiè 6 , John Granton 7 , David Langleben 8 ,
Thomas Pfister 9 , Jean-Christophe Lemarié 10 , Gérald Simonneau 1 . 1 Service de
Pneumologie, Hôpital Universitaire de Bicêtre, Université Paris-Sud, Le Kremlin
Bicêtre, France; 2 Pneumology, Academic Hospital Gasthuisberg, Leuven,
Belgium; 3 Service de Pneumologie, Hôpital Côte de Nacre-CHU, Caen, France;
4
Pulmonology, VU University Medical Center, Amsterdam, Netherlands;
5
Servicio de Cardiología, Hospital Universitario 12 de Octubre, Madrid, Spain;
6
Institute of Cardiology, University of Bologna, Italy; 7 Pulmonary Hypertension
Programme, Toronto General Hospital, Toronto, Canada; 8 Jewish General
Hospital, McGill University, Montreal, Canada; 9 Global Medical Science,
Actelion Pharmaceuticals Ltd, Allschwil, Switzerland; 10 Effi-Stat, Effi-stat, Paris,
France
Introduction: Epoprostenol sodium originally approved with glycine-mannitol
excipients (epoprostenol GM; Flolan® ) is an i.v. pulmonary arterial hypertension
(PAH) treatment. Epoprostenol sodium with undisclosed excipients (epoprostenol
XX) is a new formulation with improved room temperature stability and simplified
storage requirements. EPITOME-2 is an ongoing PAH study evaluating switch
from epoprostenol GM to epoprostenol XX.
Methods: Adult PAH patients treated with epoprostenol GM for ≥12 months and
on a stable dose for the last 3 months were switched to epoprostenol XX. Changes
from baseline to 3 months were evaluated for cardiac haemodynamic and clinical
parameters, including pulmonary vascular resistance (PVR) and WHO functional
class (FC). Safety and tolerability were also evaluated.
Results: Of the 42 patients enrolled, data are available for the first 10 completers.
Mean (range) age was 45 (25–78) years and 5 were female. Mean (range) time
from diagnosis was 10.57 (1.6–37.1) years. Following switch, patients remained
on a stable epoprostenol XX dose at 3 months. There was no change from baseline
to Month 3 in haemodynamics or WHO FC (table). Most AEs were typical of
epoprostenol therapy.
Epoprostenol XX dose, haemodynamics and WHO FC
Parameter
Dose, ng/kg/min
PVR, dyn.sec/cm5
mPAP, mmHg
CO, L/min
WHO FC I, II, III (n)

Baseline

Month 3

25.1 (7–58)
666 (455–1164)
54.7 (42–65)
5.7 (4.3–6.7)
1,5,4

25.4 (7–58)
685 (356–1327)
55.0 (37–73)
5.7 (3.6–7.4)
1,6,3

Conclusions: There are no indications thus far of unexpected safety, tolerability,
efficacy or dosing issues arising from switching patients to epoprostenol XX.

P948
Outcomes from use of targeted therapy in pulmonary hypertension
associated with sarcoidosis (PHAS)
John Cannon, Colm McCabe, Joanna Pepke-Zaba, Karen Sheares. Pulmonary
Vascular Disease Unit, Papworth Hospital, Cambridge, United Kingdom
Pulmonary hypertension is a recognised complication of sarcoidosis and may arise
from several aetiological pathways. We report our experience of patients with
PHAS-GroupV on targeted treatment.
Retrospective study of patient outcomes with PHAS. All patients underwent right
heart catheterisation satisfying criteria for diagnosis of PAH. We reviewed 16
patients, 10 of whom died in mean f/u 32m. Patients dichotomised into 2 groups
(responders and non-responders) based on improvement in log ntproBNP and
6MWD within 6 months of therapy initiation.
Treatment response was associated with a reduced risk of death. Cohort phenotypes
suggest that treatment response may not be predicted from sarcoid stage, functional
class, FVC or presence of extrapulmonary features. However elevation in PVR

may possibly be associated with a favourable response. An RCT is indicated to
evaluate a larger cohort.

P949
Ambrisentan for therapy of portopulmonary hypertension (POPH): Update
on safety and efficacy
Rodrigo Cartin-Ceba, Karen Swanson, Michael Krowka. Pulmonary and Critical
Care, Mayo Clinic, Rochester, MN, United States
Aim: To present an update of the long-term hemodynamic response and clinical
outcomes of POPH patients treated with ambrisentan.
Methods: Observational study of POPH patients from 01/2007 to 12/2011 treated
with ambrisentan. Clinical data, baseline and follow up transthoracic echocardiograms (TTE) and right heart catheterizations (RHC) were accomplished and
compared.
Results: A total of 27 patients with POPH were started on ambrisentan (female=15).
Median age (IQR) was 56 (53-60). Median follow up 874 days (472-1548). Median
time on ambrisentan 391 days (259-839). Ten patients underwent liver transplantation successfully. Nine out of 27 patients died, 7 deaths due to complications
of chronic liver disease, one patient of sepsis, and one died of an acute coronary
syndrome. Follow up RHC data were available in 20 patients. Mean pulmonary
artery pressure (mPAP) improved from 42 mmHg (35-57) to 38.5 (28-43.5), p=
0.001; pulmonary vascular resistance (PVR) improved from 434 dynes*s/cm−5
(311-611) to 228 (154-361), p=0.001; and cardiac output increased from 6 L/min
(5-7.4) to 7.9 (6.4-9.2), p=0.005. TTE data showed that RV size and function
improved in 19 and 18 patients respectively. Ambrisentan was well tolerated in
all but one patient who developed severe edema and required discontinuation
after 2 weeks of initiation. No significant elevation of transaminases requiring
discontinuation of the medication was identified.
Conclusion: In this cohort of patients with POPH, ambrisentan proved to be
safe and efficacious for the therapy of POPH patients. Ambrisentan resulted in
significant improvement in hemodynamics and normalization of RV size, function
and PVR in the majority of the patients.

P950
Lack of relevant pharmacokinetic and pharmacodynamic interactions
between the new dual endothelin receptor antagonist macitentan and
warfarin in healthy subjects
Patricia Sidharta 1 , Hartmut Dietrich 2 , Jasper Dingemanse 1 . 1 Clinical
Pharmacology, Actelion Pharmaceuticals Ltd., Allschwil, Switzerland;
2
ClinPharmCologne, MEDA Manufacturing GmbH, Cologne, Germany
Macitentan, a new, potent, dual endothelin receptor antagonist (ERA), is a potential
treatment for pulmonary arterial hypertension (PAH). In this study (AC-055-105),
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the effect of macitentan on the pharmacokinetics (PK) and pharmacodynamics
(PD) of a single dose of warfarin was investigated in 14 healthy male subjects.
Subjects received treatment sequence A/B or B/A separated by a 2-week washout.
Treatment A: macitentan for 8 days (loading dose of 30 mg, thereafter 10 mg
o.d.). On Day 4, a single dose of 25 mg warfarin was given with macitentan.
Treatment B: A single dose of 25 mg warfarin on Day 1. Blood samples were
assessed for warfarin PK (R- and S-warfarin) and PD (INR and Factor VII).
Plasma trough levels of macitentan and its active metabolite, ACT-132577, were
determined. Twelve subjects were included in the PK/PD analysis. The plasma
concentration-time profiles of R- and S-Warfarin (Figure 1) and PD parameters of
INR and Factor VII were comparable between treatments.

development, were tested for inhibition of hepatic transporters in vitro.
Methods: Inhibition constants (IC50) were measured for human BSEP, sodium
taurocholate cotransporting polypeptide (NTCP), multidrug resistance protein 2
(MRP2), P-glycoprotein (Pgp), breast cancer resistance protein (BCRP), organic
anion-transporting polypeptide 1B1 (OATP1B1), and OATP1B3 in transfected
cell-lines. Known inhibitors were used as positive controls.
Results: The most potent inhibition observed was for OATP1B1 (range 2 μM
to 47 μM). Ambrisentan had no measurable effect on BSEP and NTCP while
inhibition was observed for bosentan and macitentan. The most potent inhibition
of these transporters was observed for macitentan with IC50 values of 12 and 8
μM for BSEP and NTCP, respectively.
Effect of ERAs on hepatic uptake and efflux transporters
Transporter

Figure 1. Plasma concentration-time profile of R- and S-warfarin with and without macitentan
(mean ± SD, n=12).

Warfarin did not impact the trough levels of macitentan and ACT-132577. Both
treatments were well tolerated. Based on these results, no dose correction of
macitentan or warfarin is needed when using these drugs together.

P951
Absorption behavior of riociguat (BAY 63-2521): Bioavailability, food effects,
and dose-proportionality
Corina Becker 1 , Reiner Frey 1 , Christiane Hesse 1 , Sigrun Unger 2 ,
Michael Reber 1 , Wolfgang Mueck 1 . 1 Clinical Pharmacology Department, Bayer
Pharma AG, Wuppertal, Germany; 2 Global Biostatistics Department, Bayer
Pharma AG, Wuppertal, Germany
Introduction: Riociguat, an oral soluble guanylate cyclase (sGC) stimulator, is
currently investigated in the treatment of PH. Riociguat increases cGMP production through a novel dual mode of action: direct NO-independent sGC stimulation
and increasing sGC sensitivity to low NO levels.
Aim: To characterize the biopharmaceutic properties of riociguat including absolute bioavailability (BA), interaction with food, and dose-proportionality.
Methods: Pharmacokinetics (PK) following IV and oral administration of immediate release tablets were characterized in 3 open-label, randomized, crossover
studies in healthy male subjects: absolute BA (n=22), food effect at 2.5 mg (n=24),
and dose-proportionality over 0.5–2.5 mg (n=24). Safety and tolerability were also
assessed.
Results: Absolute BA was 94% (90% CI: 83–107). A high-fat breakfast delayed absorption with little effect on the extent of riociguat absorption (ratio
AUCfed /AUCfasted 88% CI: 82–95). PK were dose-proportional over 0.5–2.5 mg
(common slope of AUC 1.09 [90%CI: 1.04–1.14]; Cmax 0.98 [90% CI: 0.93–1.04]).
Intra-individual variability was low (G-CV AUC, Cmax <20%); inter-individual
variability was moderate-to-high (G-CV AUC 30%, Cmax G-CV 65%). Riociguat
was well tolerated in all studies. Adverse events were as expected from the mode
of action.
Conclusion: Riociguat shows complete oral absorption, and no clinically relevant food effect. At 0.5–2.5 mg, riociguat systemic exposure increased doseproportionately with moderate-to-high inter-individual and low intra-individual
variability. Results support the suitability of the individualized dose titration
concept investigated in Phase 3 PAH and CTEPH studies.

P952
Effect of ambrisentan, bosentan and macitentan on human hepatic uptake
and efflux transporters
Hunter Gillies 1 , Irene Lepist 2 , Jia Hao 2 , Adrian Ray 2 . 1 Clinical Research,
Gilead Sciences Inc, Foster City, CA, United States; 2 Drug Metabolism, Gilead
Sciences Inc, Foster City, CA, United States
Background: The putative mechanism for hepatic adverse reactions observed with
bosentan, an endothelin receptor antagonist (ERA), is inhibition of the hepatic
transport of bile salts (Fattinger K.2001). The ERA ambrisentan has a low risk of
hepatic adverse reactions.
Objective: Bosentan, ambrisentan and macitentan, an experimental ERA in clinical

IC50 (μM)

BSEP
NTCP
MRP2
Pgp
BCRP
OATP1B1
OAT1B3

Ambrisentan

Bosentan

Macitentan

>100
>100
∼ 75
>100
>100
47.0±21.3
44.6±23.8

54.4
36.5
>100
>100
>100
5.0±2.0
5.2±2.1

12
8
>100
64±15
75±37
2.0±0.3
2.1±0.3

Conclusions: Macitentan inhibited hepatic transporters the greatest whilst ambrisentan showed little or no effect.

P953
Bosentan influence on catecholamines levels in patients with idiopathic
arterial pulmonary hypertenson
E. Kobal, T. Martynyuk, O. Arkhipova, V. Masenko, S. Nakonechnikov,
I. Chazova. Systemic Hypertension, Russian Cardiology Research-and-Production
Complex, Moscow, Russian Federation
Aim: To assess the influence of endothelin receptor antagonist Bosentan on catecholamines levels in pts with idiopathic pulmonary arterial hypertension (IPAH).
Methods: In the single-center comparative study we included 35 pts aged
35,2±9,6ys with IPAH confirmed by RHC (WHO Functional Class (FC) IIIV)without systemic inflammation signs. On top of stable therapy with anticoagulants, diuretics, glycosides, calcium antagonists for at least 3 months, Bosentan
therapy was started 62,5 mg twice daily for 4 wks.At wk4 the pts were randomized
1:1 by the envelope method to bosentan 125 or 250 mg/day.At baseline, at wk3
and wk12 visits the pts underwent the clinical and lab assessment, including
catecholamines (HPLC).
Results: At baseline IPAH groups were comparable by age, sex, disease duration,
hemodynamic parameters. In both groups the levels of norepinephrine were significantly higher than normal values (139,9±1,2). Otherwise the epinephrine levels
were decreased as compared with controls (69,4±1,2).
Conclusion: In IPAH pts Bosentan therapy influenced on catecholanines levels by
significant reduction of initially increased norepinephrine levels.This effect was
more pronounced in Pts treated with Bosentan 125mg daily.

P954
Endothelin-1 downregulates BMP signaling in pulmonary artery smooth
muscle cells
Hidekazu Maruyama 1 , Celine Dewachter 1 , Asmae Belhaj 1 , Benoit Rondelet 1 ,
Myriam Remmelink 2 , Jean-Luc Vachiery 3 , Robert Naeije 1 ,
Laurence Dewachter 1 . 1 Physiopathology Laboratory, Universite Libre de
Bruxelles, Brussels, Belgium; 2 Service d’Anatomie Pathologique, CUB-ULB
Hopital Erasme, Brussels, Belgium; 3 Pulmonary Vascular Diseases Clinic,
CUB-ULB Hopital Erasme, Brussels, Belgium
Increased endothelin-1 (ET-1) and decreased bone morphogenetic protein (BMP)
receptor type 2 (BMPR2) signaling pathways have been shown to be implicated
in the pathogenesis of pulmonary arterial hypertension (PAH). However, little is
known about the interaction between these two signaling pathways and its implication in the generation of altered pulmonary artery smooth muscle cell (PA-SMC)
phenotype in PAH.
We further explored BMP signaling in PA-SMCs isolated from PAH patients and
the effects of ET-1 treatment on the expressions of BMPR2, BMP agonists (BMP4)
and antagonists (gremlin-1, gremlin-2 and noggin) in PA-SMCs.
We therefore quantified, by RTQ-PCR, the gene expressions of BMPR2, BMP agonists and antagonists in primary cultures of PA-SMCs isolated from PAH patients
(n=4) and controls (n=9). We evaluated the effects of increasing concentrations of

Abstract P953 – Table 1
Parameter

Norepinephrine (pg/ml)
Epinephrine (pg/ml)

Group 1 (bosentan 125mg)

Group 2 (bosentan 250mg)

Baseline

Wk3

Wk12

Baseline

Wk3

Wk12

679,7 [297,1; 1019,2]
45,8 [40,5; 60,5]

524,8 [202,5; 721,7]*
39,80 [38,1; 46,7]

153,6 [109,5; 294,9]*
27,1 [25,1; 44,4]

384,6 [257,7; 888,3]
29,9 [17,1; 40,9]#

428,0±288,9 354,8 [206,9; 625,3]*
29,1 [26,1; 54,3]

248,1 [154,3; 475,8]*
34,3 [26,2; 48,7]

*p<0,05 vs baseline, # p<0,05 group 1 vs group 2.
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ET-1 (10-6M and 10-7M) on the expression of these BMP signaling members in
control PA-SMCs.
PA-SMCs isolated from PAH patients presented with decreased BMPR2 gene
expression, while gene expressions of gremlin-1, gremlin-2 and noggin increased
in PA-SMCs isolated from PAH patients compared to controls. BMP4 gene expression increased in PA-SMCs isolated from PAH patients. Stimulation of control
PA-SMCs with ET-1 induced an increase in mRNA encoding BMP antagonists
(gremlin-1, gremlin-2 and noggin), while BMPR2 gene expression decreased
dose-dependently. However, in ET-1-treated PA-SMCs, BMP4 expression did not
change. After ET-1 treatment, levels of BMPR2 and BMP antagonists were similar
as those observed in PA-SMCs isolated from PAH patients.
Endothelium-derived ET-1 seems to contribute to altered BMPR2 signaling observed in PAH patients.

104. Pulmonary circulation: clinical diagnosis,
treatment, end-points and animal models
P955
PLA2 polymorphism of platelet glycoprotein IIb/IIIa but not Factor V Leiden
and prothrombin G20210A polymorphisms is associated with venous
thromboembolism and more recurrent events
Hamid Rouhi Boroujeni 1 , Batoul Pourgheysari 2 , Ali Hasheminia 3 . 1 Internal
Medicine, 2 Anatomy, 3 Nursing, Medical University, Shahrekord, Chaharmahal va
Bakhtiari, Islamic Republic of Iran
Introduction: Inherited thrombophilic gene polymorphisms have been linked to
the pathogenesis of venous thromboembolism (VTE). As they are very limited
data of these polymorphisms in Iranian population we aimed to investigate them
in these patients.
Methods: 72 patients with VTE and 306 healthy control subjects were recruited
to the study. Genotyping from EDTA taken venous blood for the factor V Leiden (FVL), prothrombin (FII) G20210A, methylene tetrahydrofolate reductase
(MTHFR) C677T and PLA2 polymorphisms was under taken by PCR – RFLP.
Results: 57of investigated polymorphisms with the mean of 0.792 per individual
and 151 with the mean of 0.494 were found in patients and control respectively
(p<0.001). FVL and FII G20210A were found in 5.6% and 1.4% of the patients
compared with 2.3% and 1% of the controls respectively (P=NS). PLA2 polymorphism of GPIIb/IIIa was seen in 27.8% and 10.1% in patients and controls
respectively (OR=3.4, CI= 1.08-6.44, P<0.001). 21.5% of carrier VTE patients
compared with 9.6% of carrier controls had coinheritance of more than one genetic
risk factor (P=0.007) and more recurrent events were occurred in them. Patients
with PLA2 polymorphism had more recurrent events than the other patients
(P=0.02). Patients with more than one genetic risk factors and recurrent events
were younger.
Discussion: Higher prevalence of PLA2 polymorphism of GPIIa/IIIb in VTE
patients demonstrates the impact of this polymorphism in the pathogenesis of VTE
in this population that need to manage these patiant differently.
P956
Tetrahydrobioptherin improves pulmonary vascular remodeling following
mouse-intratraqueal bleomicin administration
Patricia Almudever 1 , Ricardo Guijarro 2 , Javier Milara 3 , Kaya Marini 1 ,
Julio Cortijo 4 . 1 Pharmacology Department, Valencia University, Valencia, Spain;
2
Thoracic Surgery Department, Valencia University (General Hospital), Valencia,
Spain; 3 Biothechnology Department, Politecnic University, Valencia, Spain;
4
CIBERES, Valencia University, Valencia, Spain
Background/Objective: Pulmonary hypertension in pulmonary fibrosis portends
a poor prognosis. Recent evidence suggests that tetrahydrobiopterin (BH4), the
cofactor of nitric oxide synthase, is involved in pulmonary hypertension. However
the role of BH4 in pulmonary hypertension secondary to pulmonary fibrosis is unknown. The current study investigated the role of BH4 on pulmonary remodelling
in an animal model of bleomycin-induced lung fibrosis.
Methods: C57Bl/6J mice were instilled intratracheally with a single dose of
bleomycin at 3.75 U/kg at day 1. BH4 (20mg/kg) or vehicle (control) was administered orally once a day, from day 1 until the end of experiment (day 14). At
the end of the treatment period, mice were sacrificed and plasma, lungs and heart
were removed. Plasmatic BH4 concentration was measured by high performance
liquid chromatography. The right ventricular (RV) wall of the heart was dissected
free and weighed along with the left ventricle wall plus septum (LV + S), and the
resulting weights were reported as RV/LV + S ratio to provide an index of right
ventricular hypertrophy. TGF-β1 and ET-1 gene expression were measured by real
time RT-PCR in lung homogenates as pulmonary vascular remodeling markers.
Results: Bleomycin reduced ∼2.3-fold the BH4 plasmatic levels, augmented the
RV/LV + S ratio to 0,075 mg/mg over control, and increased the ET-1 and TGF-β1
gene expression to ∼2-fold and ∼6-fold versus control respectively. Oral BH4
suppressed the bleomycin-induced right ventricular hypertrophy and reduced the
ET-1 and TGF-β1 gene expression to control levels.

Conclusions: BH4 inhibits bleomycin-induced right ventricular hypertrophy in
mice.

P957
Molecular analysis of genes BMPR2 and KCNA5 in Spanish patients with
pulmonary arterial hypertension
Guillermo Pousada 1 , Adolfo Baloira 2 , Carlos Vilariño 3 , Diana Valverde 1 .
1
Bioquímica, Genética e Inmunología, Universidad de Vigo, Pontevedra, Spain;
2
Servicio de Neumología, Complejo Hospitalario de Pontevedra, Pontevedra,
Spain; 3 Servicio de Neumología, Complejo Hospitalario de Vigo, Vigo,
Pontevedra, Spain
Pulmonary arterial hypertension (PAH; OMIM 178600) is a rare and progressive
vascular disorder characterized by obstruction of precapillary pulmonary arteries.
PAH results from extensive remodelling of the pulmonary vasculature caused by
an increased musculation of small arteries and the fibrosis of the intima that leads
to obliteration of small pulmonary arteries. Without treatment, progression of
pulmonary hypertension leads to right ventricular failure and death in three years
from diagnosis. Approximately 75% of patients with the familiar form of PAH
have a mutation in the gene encoding bone morphogenetic protein receptor type II
(BMPR2). However, some other candidate genes have been advocated, including
potassium voltage-gated channel, shakerrelated subfamily, member 5 (KCNA5).
We included 30 PAH patients and 50 controls. The DNA extraction was performed
with Qiagen FlexiGene DNA kit. BMPR2 and KCNA5 genes were amplified by
PCR and sequenced.
A total of 20 BMPR2 nucleotide changes were identified in 22 of 30 patients with
PAH. Only 3 changes were identify with the Polyphen software as pathogenic
(p.C84F, p.Q92L and p.W298Stop). These mutations were found in 4 patients.
For KCNA5 gene 10 nucleotide changes were detected in 11 patients. Three were
classified as pathogenic (p.P169R, p.R184P and p.E208X) we have found these
mutations in 4 patients. None of the pathogenic mutations identified here were
detected in a panel of 100 chromosomes from control individuals.
In conclusion, mutations in genes BMPR2 and KCNA5 have been detected in the
28,5% of our pool of patients indicating that these genes are the most important
genes implicated in the development of PAH.

P958
The German version of the Cambridge Pulmonary Hypertension Outcome
Review (CAMPHOR) – Four-stage translation and validation
Katharina Cima 1 , James Twiss 2 , Rudolf Speich 3 , Stephan P. McKenna 2 ,
Ekkehard Grunig 4 , Christian M. Kähler 5 , Nicola Ehlken 4 , Ursula Treder 3 , Sigrid
R. Crawford 2 , Lars C. Huber 3 , Silvia Ulrich 1 . 1 Internal Medicine, University
Hospital, Innsbruck, Austria; 2 Galen Reserach LTD, Galen Reserach LTD,
Manchester, United Kingdom; 3 Pulmonary Hypertension Programm, Unversity
Hospital of Zurich, Switzerland; 4 Cardiology at Thorax Clinic, University of
Heidelberg, Germany
Background and objective: Individuals with precapillary pulmonary hypertension (PH) experience impaired quality of life (QoL). A disease-specific outcome
measure, the Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR)
is validated in English. We translated the instrument and validated it for Germanspeaking population.
Methods: A multi-step procedure including bilingual translation process, lay
panel assessment, cognitive debriefing interviews, validation and evaluation was
performed. It included 107 patients with precapillary PH (60 females; age 60+15
years) from centres in Austria, Germany and Switzerland
Results: The translation process was straightforward. The field-test interview participants found the questionnaires relevant, comprehensible and easy to complete.
Psychometric analyses showed that the German adaptations were successful. High
test-retest coefficients for the scales after controlling for change in respondent’s
QoL (FC: 0.92 to 0.96; EC: 0.85 to 0.99) indicated a high degree of reliability. The
CAMPHOR scales had good internal consistency (Cronbach’s alpha coefficients
0.90 to 0.92 and 0.88 to 0.92, respectively). Also the three CAMPHOR scales
(symptoms, activity limitations and quality of life) had excellent test-retest reliability (r=0.90-0.91, P<0.001) and internal consistency (Cronbach’s alpha >0.90).
Predicted correlations with the NYHA class, the 6-minute walking distance and
the Nottingham Health Profile provided evidence of an excellent construct and
group validity of the CAMPHOR scales.
Conclusions: We have shown the CAMPHOR to be valid and reliable in the
German population and recommend its use in clinical practice.

P959
Reference values for the 6-minute walk test in healthy children
Silvia Ulrich 1 , Florian Hildenbrand 1 , Ursula Treder 1 , Manuel Fischler 2 ,
Rudolf Speich 1 , Margrit Fastnacht 3 . 1 Heart-Vessel-Thorax, Respiratory Clinic,
University Hospital, Zurich, Switzerland; 2 Internal Medicine, City Hospital Waid,
Zurich, Switzerland; 3 Pediatric Cardiology, Childrens Hospital, Zurich,
Switzerland
Background: The 6 minute walk test (6MWT) is a simple and reliable tool to
assess exercise capacity in various diseases. The aim of this study was to establish
reference values for the 6MWT in healthy children and adolescents in middle
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Europe and to investigate the impact of age, anthropometrics, heart rate, blood
pressure and reported physical activity on the distance walked.
Methods: Age- and sex-stratified children and adolescents between 5-17 years
had short questionnaire assessments about their health state and physical activities.
Thereafter anthropometrics and vitals were measured, a 6MWT was performed
according to guidelines and exercise vitals were reassessed.
Results: Age-adjusted 6MWT distance from 496 children (252 girls) was obtained. Age, height, weight and the exercise heart rate all predicted the distance
walked according to different regression models: age was the best single predictor
and mostly influenced walk distance in younger age, anthropometrics were more
important in girls and adolescents. Exercise heart rate was an important distance
predictor in addition to age and outreached anthropometrics in the majority of
subgroups assessed.
Conclusion: Performing the 6MWT is feasible and practical in children and adolescents. The 6MWD depends mainly on age, however, exercise heart rate, height
and weight significantly add information and should be taken into account mainly
in adolescents. Reference equations allow to predict 6MWT distance and may
help to better assess and compare outcomes in young patients with cardiovascular
diseases.

P960
The adenosine A2B receptor antagonist GS-6201 reduces small artery
muscularization and plasma endothelin-1 in a short term cigarette smoke
exposure model
Joanne Wright 1 , Hongyan Zhong 2 , Dewan Zeng 2 , Luiz Belardinelli 2 ,
Andrew Churg 1 . 1 Pathology, University of British Columbia, Vancouver, BC,
Canada; 2 Research and Development, Gilead Sciences, Palo Alto, CA, United
States
Adenosine plays an important role in the development and progression of lung
injury with increased levels of adenosine and expression of A2B receptors. The
A2B antagonist GS-6201 has shown anti-inflammatory effects in an acute model
of cigarette smoke- induced lung injury. We have previously shown that exposure
to cigarette smoke induces small artery remodeling and increased pulmonary arterial pressures in the guinea pig. Because A2B adenosine receptors are highly
expressed in the pulmonary vasculature, we hypothesized that the A2B antagonist
GS-6201 may prevent this remodeling. We exposed groups of six guinea pigs
to 5 cigarettes per day 5 days per week for 4 weeks; groups were given oral
vehicle or GS-6201 in doses of 3, 10 and 30 mg/kg (QD) 2 hours prior to smoke
exposure, and a group was exposed to room air. 24 hours after final exposure, the
animals were anesthetized and pulmonary arterial pressure was measured directly.
One lung lobe was lavaged, and inflammatory cell counts obtained, one lobe was
inflated with agarose for morphometric analysis of muscularization of the small
pulmonary arteries. Plasma was obtained for measurement of endothelin-1 (ET-1.
We found that cigarette smoke induced a non-significant increase of the pulmonary
arterial pressure, but a significant increase in small arterial muscularization that
was reduced by GS-6201 in a dose-dependent manner. Plasma ET-1 was increased
by smoke exposure, and significantly decreased in a dose-dependent manner by
GS-6201 as well. Our data suggest that adenosine receptor A2B antagonists may
prevent the development of COPD associated pulmonary hypertension.

P961
End-tidal CO2 pressure may facilitate differential diagnostics between PH
patients with chronic heart or lung disease and CTEPH
Maria Tscherner 1,2 , Gabor Kovacs 1,2 , Vasile Foris 2 , Stefan Scheidl 1 ,
Alexander Avian 3 , Andrea Olschewski 1,2 , Horst Olschweski 1 . 1 Internal
Medicine, Division of Pulmonology, Medical University of Graz, Austria; 2 LBI,
Ludwig-Boltzmann-Institute for Lung Vascular Research, Graz, Austria; 3 Medical
Statistics, Medical University of Graz, Austria; 4 Anesthesilogy and Intensive
Care Medicine, Medical University of Graz, Austria
Background: End-tidal CO2 pressure (PETCO2 ) is a simple parameter, which
may be assessed at rest or during exercise during cardiopulmonary exercise testing
(CPET). PETCO2 changes have been described in patients with cardiac failure and
acute pulmonary embolism, as well as in pulmonary hypertension (PH), but it is
not known if PETCO2 may be helpful in differentiating between PH subgroups.
Patients and methods: We retrospectively investigated PETCO2 data of patients
with a meanPAP >25 mmHg at rest, due to chronic left heart (LH-PH), and
pulmonary disease (Lu-PH) or CTEPH. PETCO2 was measured at rest and during maximal exercise. Mean values were compared by ANOVA and multiple
comparisons were performed with Scheffé equation as post hoc test.
Results: N= 46 patients were included (LH-PH: n= 14, mean PAP 40±11 mmHg,
PVR 327±188 dyn s cm-5 , PAWP 21±5 mmHg; Lu-PH: n=15, meanPAP 34±8
mmHg, PVR 441±266 dyn s cm-5 , FEV1%pred. 63±27; CTEPH: n=17, meanPAP
46±11mmHg, PVR 732±308 dyn s cm-5 ). PETCO2 at rest was 4.97±1.04 mmHg,
4.70±1.19 mmHg, and 3.55±0.71 mmHg in LH-PH, Lu-PH and CTEPH patients.
The PETCO2 difference between LH-PH and CTEPH was 1.38 (CI 95% 0.48
to 2.29 p=0.001), and between Lu-PH and CTEPH 1.14 (CI 95% 0.24 to 2.04
p=0.007).Comperable similar results were obtained with PETCO2 during maximal
exercise.
Conclusion: PH caused by CTEPH is characterized by lowered PETCO2 as
compared to PH due to chronic heart or lung disease.

P962
Human pentraxin 3 (PTX3) as a novel biomarker for the diagnosis of
pulmonary arterial hypertension
Yuichi Tamura 1 , Masataka Kuwana 2 , Kenji Inoue 3 , Tomohiko Ono 1 ,
Makoto Takei 1 , Tsunehisa Yamamoto 1 , Masaharu Kataoka 4 , Motoaki Sano 1 ,
Toru Satoh 4 , Keiichi Fukuda 1 . 1 Department of Cardiology, Keio University
School of Medicine, Tokyo, Japan; 2 Department of Rheumatology, Keio
University School of Medicine, Tokyo, Japan; 3 Department of Cardiology,
Juntendo University Nerima Hospital, Tokyo, Japan; 4 Department of Cardiology,
Kyorin University School of Medicine, Tokyo, Japan
Background: Although inflammation is an important feature of pulmonary arterial
hypertension (PAH), the usefulness of local inflammatory markers as biomarkers
for PAH is unknown. In this study, we tested plasma concentrations of human
pentraxin 3 (PTX3), a local inflammatory marker, would be a useful biomarker for
detecting PAH.
Methods: Plasma PTX3 concentrations were evaluated in 50 PAH patients (27
with idiopathic PAH, 17 with PAH associated with connective tissue disease
(CTD-PAH), and six with congenital heart disease), 100 age and sex-matched
healthy controls, and 34 disease-matched CTD patients without PAH. Plasma
concentrations of B-type natriuretic peptide (BNP) and C-reactive protein (CRP)
were also determined.
Results: Mean PTX3 levels were significantly higher in all PAH patients than in
the healthy controls (4.40±0.37 vs. 1.94±0.09 ng/mL, respectively; P < 0.001).
Using a threshold level of 2.84 ng/mL, PTX3 yielded a sensitivity of 74.0% and
a specificity of 84.0% for the detection of PAH. In CTD-PAH patients, mean
PTX3 concentrations were significantly higher than in CTD patients without PAH
(5.02±0.69 vs. 2.40±0.14 ng/mL, respectively; P < 0.001). There was no significant correlation between plasma levels of PTX3 and BNP or CRP. Receiver
operating characteristic (ROC) curves for screening PAH in patients with CTD
revealed that PTX3 (area under the ROC curve 0.866) is superior to BNP. Using a
PTX3 threshold of 2.85 ng/mL maximized true-positive and false-negative results
(sensitivity 94.1%, specificity 73.5%).
Conclusion: Plasma concentrations of PTX3 are more excellent than BNP in the
detection of PAH, especially in patients with CTD.

P963
Acute vasoreactivity testing with sildenafil vs nitric oxide in patients with
PAH
Katrin Milger 1 , Henning Tiede 1 , Janine Felix 2 , Friedrich Grimminger 1 ,
Werner Seeger 1 , Hossein Ghofrani 1 . 1 University of Giessen Lung Center,
Justus-Liebig University, Giessen, Germany; 2 Department of Epidemiology,
Erasmus MC, University Medical Center, Rotterdam, Netherlands
Introduction: Vasoreactivity testing with inhaled nitric oxide (iNO) is recommended in patients with pulmonary arterial hypertension (PAH) because of therapeutical and prognostic implications. Sildenafil is a promising agent for acute
vasoreactivity testing since it is more stable and easier to handle than iNO. But it
is not known if the acute responses to sildenafil and NO are equal.
Objectives: The aim of this study is to compare acute vasoreactivity in response
to sildenafil vs iNO in patients with PAH.
Methods: In this retrospective, open-label, and single-centre study we included all
patients who were admitted to our adult pulmonary hypertension unit from 2002
to 2011, met the criteria for PAH, and underwent vasoreactivity testing with iNO
and sildenafil.
Results: 198 patients were included. 9.6% of the patients met the responder
criteria (as defined by the current guidelines) for iNO and 11.6% for sildenafil.
Intra-individually, the responses in mPAP and cardiac index (CI) after sildenafil
and NO administration correlated (rmPAP = 0.516, p<0.001, rCI =0.521, p<0.001).
At mean there was a significantly higher CI after sildenafil than after iNO application (CINO =2.40±0.69l/min/m2 ; CIsildenafil =2.56±0.76l/min/m2 ). Applying the
current response criteria, the sensitivity to detect NO-responders by sildenafil
vasoreactivity was 81.3%, the specificity was 94%, the positive predicitive value
was 56%.
Conclusions: In PAH patients the vasoreactive response to sildenafil is stronger
than to iNO. The intra-individual vasoreactive responses to both drugs correlate.
The sensitivity to detect NO-responders by using sildenafil for vasoreactivity
testing was moderate, but the positive predictive value was low.

P964
The clinical role of routine non-invasive parameters in the diagnostic
work-up of patients with risk for pulmonary hypertension
Gabor Kovacs 1,2 , Vasile Foris 2 , Maria Tscherner 1,2 , Alexander Avian 3 ,
Xhylsime Kqiku 1 , Andrea Olschewski 2 , Horst Olschewski 1,2 . 1 Pulmonology,
Medical University of Graz, Austria; 2 PL-D, Ludwig Boltzmann Institute for
Lung Vascular Research, Graz, Austria; 3 Medical Informatics, Statistics and
Documentation, Medical University of Graz, Austria
Objective: Pulmonary hypertension (PH) is diagnosed by right heart catheterization. Doppler Echocardiography is the most specific non-invasive screening tool,
but the role of other routine measures in the diagnostic work-up of patients is not
clearly defined. We hypothesized that a diagnostic algorithm using a combination
of simple non-invasive parameters might help to identify patients with PH.
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Patients and methods: We retrospectively analyzed all patients who received a
right heart catheterization and a routine non-invasive assessment between 2005
and 2010. The pretest probability for PH was 50%. As first step, the ratio of
the S and R waves in lead I of the ECG were determined; a value ≥1 (≥90°)
was considered as right axis deviation (RAD). In a second step, further simple
non-invasive parameters were analyzed by logistic regression for their association
with PH.
Results: We included n=395 patients. RAD was present in n=87 of them. Within
these, n=82 had PH, and n=5 did not, revealing a positive predictive value of 94%.
In the remaining n=308 patients, we identified n=60 patients with a combination of
NT-proBNP<393pg/ml, DlCOcSB>65%, arterial SO2≥95% and Borg dyspnoe
score< 3 at the end of six-minute walk test, of which only n=4 suffered from PH
revealing a negative predictive value of 93%.
Conclusion: Our retrospective analysis on a large, heterogenous cohort of subjects
including patients with and without PH suggests that the combination of simple,
non-invasive parameters allows a reliable identification of subjects both with a
very high and with very low probability of PH. Further validation in prospective,
population based studies is needed.

P965
Patients’, relatives’ and practitioners’ views on pulmonary arterial
hypertension
Sophie Alami 1 , Vincent Cottin 2 , Dominique Desjeux 1 , Luc Mouthon 3 ,
Serge Poiraudeau 4 , Esther Quessette 5 , Olivier Sitbon 6 . 1 Faculté des Sciences
Humaines et Sociales, Université Paris Descartes, Cerlis, Interlis, Paris, France;
2
Service de Pneumologie, Centre National de référence des Maladies
Pulmonaires rares, Centre de Compétences Régional Rhône-Alpes HTAP, Hôpital
Louis Pradel Université Lyon I, UMR 754, Lyon, France; 3 Université Paris
Descartes, Faculté de Médecine, Pôle de Médecine Interne, Centre de référence
pour les Vascularites nécrosantes et la Sclérodermie Systémique, Hôpital;
4
Université Paris Descartes, Faculté de Médicine Médecine, Service de Médecine
Physique et Réadaptation, Hôpital Cochin, AP-HP, INSERM Institut Fédératif de
Recherche Sur le Handicap; 5 Département Médical, Lilly France, Suresnes,
France; 6 Université Paris-Sud, Faculté de Médecine, Service de Pneumologie et
Réanimation Respiratoire, Centre National de référence de l’Hypertension
Pulmonaire Sévère, Hôpital Antoine
Purpose: To study practitioners’, patients’, and relatives’ views regarding pulmonary arterial hypertension (PAH) and identify potential improvements in medical
care strategies.
Methods: A qualitative study based on semi-structured interviews involving 16
patients, 4 relatives, and 9 practitioners.
Results: Patients, relatives, and physicians have divergent perspectives on PAH.
The discrepancies identified concerned their perceptions of the illness and its
impact on patients’ daily lives. Patients had a broader view, including social,
identity, financial, and functional dimensions of PAH impact on their lives, while
practitioners’ views were more focused on functional aspects. The study also
pointed out divergent approaches among physicians to assessing patients’ New
York Heart Association functional class. The expectations of patients, relatives,
and physicians also differed. Patients expected improvement in PAH diagnosis and
better coordination between primary care physicians and PAH medical centers.
They also valued reduction of side effects, less restrictive medications, and greater
consideration of their views in the medical decision making process. Physicians’
expectations focused more on identifying and validating therapeutic strategies.
Conclusion: Our results suggest several potential improvements in patient management especially in order to obtain more consensual treatment and to achieve
a more uniform approach of PAH functional impact assessment process. The
findings may also be useful for enhancing therapeutic education for patients and
their relatives. Finally, this qualitative database may help develop patient-reported
outcome measures with better content validity.

P966
A slower life in a smaller world. Patients’ perspective on living with
pulmonary arterial hypertension
Aruni Mulgirigama 1 , Denise Hunt 1 , Ruth Wilson 1 , Joanna Pepke-Zaba 2 .
1
Specialty, Pfizer UK, Tadworth, Surrey, United Kingdom; 2 Pulmonary Vascular
Disease Unit, Papworth Hospital NHS Foundation Trust, Papworth Everard,
Cambridge, United Kingdom
Background: The pulmonary arterial hypertension (PAH) patient management
pathway is often defined from the clinician or commissioner perspective. We
wanted to gain an in-depth understanding of the patient self reported experience
living with PAH.
Objectives: Working to understand how a diagnosis of PAH impacts a patient’s
life. Exploring the journey through first symptoms to specialist care and the ’life
changes’ needed.
Methods: Over 1000 General Practitioners were approached to put forward patients with PAH to participate in semi-structured, in depth qualitative interviews
designed to determine the key themes emerging from the individual experiences
of PAH. Interviews were audio-recorded for subsequent analysis using interpretive
phenomenological analysis methodology.
Results: A total of 8 patient interviews were analysed who had the following
underlying aetiologies: IPAH (n=3) and ACHD (n=5), aged between 30 – 70 years

and treated with different targeted PAH therapies. Patients interviewed were being
managed at 4 different PAH Specialist Centres in the UK. Areas where patients’
needs were perceived not to be met by healthcare delivery included: 1) patient
information materials did not cover PAH impact on co-morbidities, 2) dealing with
a crisis on their own, 3) effective counseling when treatment fails, 4) securing
disability allowance, 5) being able to live a normal life, 6) minimising the impact
on their family.
Conclusions: Specific areas have been highlighted where healthcare delivery does
not meet patients’ needs. Living with a rare disease has its own unique challenges requiring careful consideration with potential to further improve the patient
experience.

P967
Exhaled nitric oxide in reactive pulmonary hypertension
Caterina Bucca 1 , Pierluigi Omedè 3 , Walter Grosso Marra 3 , Irene Parisi 1 ,
Arianna Vaudano 1 , Marta Malandra 1 , Monica Masoero 1 , Luisa Brussino 1 ,
Corrado Magnino 2 , A. Milan 2 . 1 Clinical Pathophysiology, University, Torino,
Italy; 2 Dip. Medicina Ed Oncologia Sperimentale, University, Torino, Italy;
3
Cardiologia 1, AOU San Giovanni Battista, Torino, Italy
Background: Pulmonary hypertension (PH) frequently complicates heart failure.
In some patients, pulmonary vessels undergo reactive changes due to the chronic
elevation of the left ventricular pressure, resulting in severe pulmonary hypertension and increased transpulmonary gradient (TPG). There is evidence that nitric
oxide (NO) synthesized by the respiratory epithelium plays a role in the regulation
of pulmonary artery pressure.
Aims and objectives: To evaluate whether exhaled NO has a role in reactive PH
Methods: Seven patients with reactive PH (rPH) were compared to 14 patients
with passive PH (pPH) and to 15 control patients without PH. All the patients
underwent heart catheterization, lung function tests and exhaled NO (FENO),
assessed at multiple flow-rates. Alveolar NO and bronchial NO flux (J’awNO)
were calculated using the slope–intercept model.
Results: The results are displayed in the Table.
Comparison of haemodynamics, lung function and J’awNO among CP, rPH, pPH patients

TPG ratio
Pcwp mmHg
FEV1/VC%
FEF50%
TLCO%
J’awNO nL/min

CP

rPH

pPH

8.27±0.70
11.73±1.07
74.51±2.73
69.91±12.46
67.93±6.97
99.88±17.14

20.71±2.41*§
25.33±3.16*
63.50±4.10*
29.14±4.99*§
38.00±8.71*§
24.17±7.63*§

9.57±0.80
23.64±1.64
71.84±2.56
52.08±6.94
65.14±4.42
89.83±16.07

*Significantly different from CP; § significantly different from PHp.

Patients with PHr had significantly lower FEV1/VC% ratio, lung diffusion (TLCO)
and J’awNO. J’awNO was closely inversely related to TPG (r=0.385, p=0.032).
Conclusion: It is still unknown why some patients develop severe and/or fixed PH
with the same degree of elevated left-sided filling pressure. Our findings suggest
that decreased bronchial NO flux and lung diffusing capacity may contribute to
reactive PH.

P968
Unique hemodynamic profile of HIV patients with portal hypertension:
Comparison with HIV-associated PAH and porto-pulmonary hypertension
Masayuki Nigo 1 , Gianfranco Tulliano 2 , Roxana Sulica 1 . 1 Pulmonary, Critical
Care and Sleep Medicine Division, Beth Israel Medical Center, New York, NY,
United States; 2 Division of Infectious Diseases and Immunology, New York
University, New York, NY, United States
Introduction and objectives: HIV-associated PAH (HIV-PAH) and portopulmonary hypertension (PoPHTN) have well described cardiopulmonary profiles.
However, little is known about the hemodynamic characteristics when both conditions coexist (HIV-PoPHTN). We hypothesise that in these cases right heart
catheterisation (RHC) findings differ from those with HIV-PAH and PoPHTN
alone.
Methods: We performed a retrospective analysis of consecutive patients with
HIV-PAH, PoPHTN and HIV-PoPHTN and compared their baseline RHC results:
right atrial pressure (RAP), mean pulmonary artery pressure (mPAP), pulmonary
artery occlusion pressure (PAOP), cardiac index (CI), pulmonary vascular resistance index (PVRI) and pulmonary artery saturation (PAsat). One-way ANOVA
and Student t-test between groups were used for analysis.
Table 1
Variable*

HIV-PAH

PoPHTN

HIV-PoPHTN

p value

RAP (mmHg)
mPAP (mmHg)
CI (L/min/m2 )
PAOP (mmHg)
PVRI (Wood/m2 )
PAsat (%)

12.4 (6.4)
45.5 (16.8)
2.5 (0.8)
10.2 (3.5)
13.8 (12.5)
60 (12)

7.6 (4.3)
46.9 (10)
3.4 (1.2)
8.9 (3.2)
14.8 (14.2)
68 (9)

13.9 (10.2)
48 (13.7)
2.6 (0.8)
10.8 (3.9)
15.3 (8.2)
57 (12)

0.001
ns
<0.001
ns
ns
<0.001

*Mean (SD).
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Results: We identified 93 patients; 37 HIV-PAH, 40 PoPHTN and 16 HIVPoPHTN. Table 1 presents their hemodynamic characteristics.
Table 2 shows comparisons between two groups.
Table 2

RAP
mPAP
CI
PAOP
PVRI
PAsat

HIV-PAH vs PoPHTN*

HIV-PoPHTN vs PoPHTN*

HIV-PoPHTN vs HIV-PAH

<0.001
–
<0.001
–
ns
0.001

0.002
–
0.003
–
ns
<0.001

–
–
–
–
–
–

*p value (non-significant omitted for clarity).

Conclusion: HIV-PoPHTN has a similar hemodynamic profile to HIV-PAH. Both
groups have worse RV function compared to PoPHTN.

P969
Cardiac index by thermodilution and from non-invasive pulse pressure
profiles analysis in PAH
Frédéric Lador 1 , Olivier Sitbon 2 , Gérald Simonneau 2 , Philippe Hervé 3 . 1 Service
of Pulmonary Medicine, Geneva University Hospital, Geneva, Switzerland;
2
Service of Pulmonary and Critical Care Medicine, Antoine-Béclère Hospital,
Clamart, France; 3 Service of Functionnal Exploration, Marie-Lannelongue
Hospital, Le Plessis-Robinson, France
Background: Cardiac index (CI) is an essential parameter to assess severity of
pulmonary arterial hypertension (PAH). It is usually measured by thermodilution
(TD) during right heart catheterization (RHC).
Aim: We aimed to compare CI measured in PAH patients by RHC to Modelflow©
(MF) method from non-invasive fingertip pulse pressure profiles, testing the
hypothesis that MF is reliable for CI evaluation in PAH.
Methods: We simultaneously determined CI at rest by TD (CITD) and MF (CIMF)
in 22 consecutive patients diagnosed with PAH. Cardiac output (CO) was the mean
of 3 values for TD and 100 beat-by-beat values for MF. CI was calculated as
CO/body surface area.
Results: Clinical and RHC data are reported in the table. The figure shows (right)
CITD as a function of CIMF (Regression line: y = 0.9024x + 0.5382, R2 = 0.86)
and (left) a Bland–Altman analysis (Mean: 0.22; limits of agreement: -0.56 and
+0.99).
Clinical and Hemodynamic characteristics
Age, yr
Sex ratio, F/M
Right atrial pressure, mmHg
Pulmonary artery mean pressure, mmHg
Pulmonary capillary wedge pressure, mmHg
Cardiac index by Thermodilution, l/min/m2
Cardiac index by Modelflow, l/min/m2
Pulmonary vascular resistance, Wood units

48.2±16.1
1.75
5.8±3.2
49.9±15.8
9.3±4.1
3.3±1.0
3.5±1.0
8.0±4.7

P970
Heart rate variability: Possible implications for management of pulmonary
arterial hypertension patients
Khrystyna Semen 1 , Lyubomyr Solovey 2 , Marta Karapinka 2 , Olha Yelisyeyeva 1 .
1
Internal Medicine #1, Lviv National Medical University, Lviv, Ukraine;
2
Intensive Care Department #2, Lviv Regional Clinical Hospital, Lviv, Ukraine
The aim: to study heart rate variability (HRV) and its relationships with pulmonary
hemodynamics and level of NT-proBNP in pulmonary arterial hypertension (PAH)
patients.
Material and methods: 6 patients with idiopathic PAH and 3 with congenital
heart disease associated PAH with (mean age 31±12 years, 7 patients with FC II
and 2 patients with FC III by NYHA/WHO) were enrolled. All subjects underwent
right heart catheterization. Level of NT-proBNP was determined in blood. The
short-time ECG records obtained in supine position and during orthostatic test
were analyzed with Poly-Spectrum software (Neurosoft, Russia). Nine healthy
subjects served as a control.
Results: Severe pulmonary hypertension was found in all patients with mean
pulmonary arterial pressure 53±14 mmHg, resting pulmonary vascular resistance
1180±650 dyn s cm-5 . Total power of PAH patients ranged from 150 ms2 to
2540 ms2 with the very low frequency and low frequency bands predominance in
the spectral structure. The orthostatic test caused dramatic lowering in all HRV
indexes in PAH subjects. Borderline values of NT-proBNP (up to 400 pg/ml)
in PAH subjects were accompanied by some decrease in HRV. Simultaneously,
significantly increased NT-proBNP levels (400-3200 pg/ml) were associated with
marked HRV lowering both in supine position and during orthostatic test.
Conclusions: Patients with severe PAH were shown with individual various range
of HRV parameters, correlating with the level of a neurohumoral activation marker
NT-proBNP. HRV can be used in clinical practice to monitor progression of
right-sided HF and, consequently, to determine prognosis in PAH patients.

P971
Impact of a wireless implanted pulmonary artery pressure monitoring system
in heart failure patients with comorbid chronic obstructive pulmonary
disease
Gerard Criner 1 , Robert Bourge 2 , Raymond Benza 3 , Philip Adamson 5 ,
William Abraham 4 , Jay Yadav 6 , Brad Jeffries 6 , Pam Cowart 6 , Jordan Bauman 6 ,
Fernando Martinez 7 . 1 Pulmonary and Critical Care Medicine, Temple University
Health System, Philadelphia, PA, United States; 2 Cardiology, University of
Alabama at Birmingham, AL, United States; 3 Cardiology, Allegheny General
Hospital, Pittsburgh, PA, United States; 4 Cardiology, Ohio State University,
Columbus, OH, United States; 5 Cardiology, Oklahoma Heart Institute, Oklahoma
City, OK, United States; 6 Clinical Research, CardioMEMS, Inc., Atlanta, GA,
United States; 7 Internal Medicine, University of Michigan Health System, Ann
Arbor, MI, United States
Introduction: Chronic obstructive pulmonary disease (COPD) is a common comorbidity for heart failure (HF) patients. The presence of high pulmonary artery
pressures (PAP) are independently associated with COPD and HF exacerbations.
Objectives: We performed a retrospective analysis to evaluate if PAP monitoring
and therapy reduced HF hospitalizations (HFH) in HF patients with a medical
history of COPD and/or receiving COPD therapies.
Methods: The CHAMPION trial enrolled 550 patients with NYHA class III HF
who were followed for an average of 15 months. In the treatment group, clinicians
used PAP data to guide therapy decisions in addition to standard of care versus
standard of care alone in the control group.
Results: In the entire CHAMPION cohort, treatment had a 37% reduction in HFH
rates (0.46 vs. 0.73, HR 0.63, 95% CI 0.52-0.77, p<0.0001, Anderson-Gill). In the
subgroup of 187 patients with comorbid COPD, treatment had a 41% reduction in
HFH rates (0.55 vs. 0.96, HR 0.59, 95% CI 0.44-0.81, p=0.0009). Reductions in
PAP were analyzed using an area under the curve (AUC) methodology. Overall,
treatment had an average AUC reduction of 201.5 mmHg days compared to an
increase of 106.5 mmHg days in control (p=0.0299, ANCOVA). In the COPD
subgroup, treatment had an average reduction of 353.1 mmHg days compared to
a reduction of 57.0 mmHg days in control (p=0.3687).
Conclusions: HF patients with COPD experience high HFH rates but have pronounced benefit from PAP monitoring. Further investigations that analyze the
relationship between PAP, COPD, and HF and its implication towards new treatment strategies are warranted.

Conclusion: As previously reported for healthy subjects, MF could be usefull for
CI estimation in PAH but a calibration against a reference method is required.

P972
Is nailfold videocapillaroscopy a valuable diagnostic tool in pulmonary
hypertension?
Florian Meier 1 , Matthias Geyer 1 , Henning Tiede 2 , Andreas Rieth 3 , Hossein
Ardeschir Ghofrani 2 , Ulf Müller-Ladner 1 , Robert Dinser 1 , Walter Hermann 1 .
1
Dpt of Internal Medicine and Rheumatology, Justus-Liebig-University Giessen,
Kerckhoff-Klinik, Bad Nauheim, Germany; 2 Dpt of Internal Medicine, Medical
Clinic II, University Hospital of Giessen and Marburg GmbH, Giessen,
Germany; 3 Dpt of Internal Medicine and Cardiology, Kerckhoff-Klinik, Bad
Nauheim, Germany
Background: Pulmonary hypertension (PH) can be based on idiopathic pulmonary
arterial hypertension (iPAH), connective tissue diseases such as systemic sclerosis
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(SSc-PAH), left heart disease (LHD-PH), chronic obstructive pulmonary disease
(COPD-PH), or chronic thromboembolic events (CTEPH).
Objectives: Analysis of microvascular patterns of patients with PH has been
performed using nailfold videocapillaroscopy (NVC). The benefit of NVC in PH
was evaluated with focus on SSc patients.
Methods: NVC was performed in 81 patients. 2nd-5th fingers were bilaterally
analyzed. Pictures were scored for capillary density (CD, capillaries/mm), and
dimensions. Parameters such as hemorrhages and neoangiogenesis or capillary
alterations such as ectasia (>20μm) and giant shape (>50μm) were qualitatively
assessed.
Results: 14.8% had iPAH, 14.8% LHD-PH, 7.4% COPD-PH and 17.2% CTEPH.
45.7% had SSc and 12.3% SSc-PAH. The CD in SSc-PAH was significantly lower
compared to all other PH forms (4.9 vs. 10.2, 10.0, 11.7 and 9.47 in iPAH,
LHD-PH, COPD-PH and CTEPH; p<0.0001), but did not differ compared to SSc
non-PAH (4.7; p=0.73). In general, capillary dimensions were larger in SSc-PAH
(p<0.0001). Ectasias were very common in SSc-PAH (90%), but to some extent
present in other forms (e.g. COPD-PH 71.4%). Giant capillaries were only present
in SSc (84.6% and 70%). Hemorrhages occurred in all disease forms of this study,
mostly in COPD-PH (85.7%) and SSc (80%).
Conclusions: Assessing capillary density in PH is a powerful tool to discriminate
between SSc-PAH and other forms of PH. In this respect, NVC should be considered, besides checking for antinuclear antibodies, if the underlying cause of PH is
unclear to determine SSc-PAH.

P973
Right ventricular global strain and right ventricular dyssynchrony can
predict success to pulmonary vasodilators therapy in PH patients
Bouchra Lamia, Luis-Carlos Molano, Catherine Viacroze, Antoine Cuvelier,
Jean-Francois Muir. Pulmonary and Critical Care Department- EA3830,
University of Rouen, France
Background: Transthoracic echocardiography (TTE) is used to evaluate right
ventricular (RV) function in pulmonary hypertension (PH) patients. RV function
is assessed using TAPSE or RV end-diastolic area/LV end-diastolic area ratio
(RVEDA/LVEDA). RV speckle tracking strain can quantify regional contraction.
Pulmonary vasodilators can improve functional status and prognosis but their effects on RV function are poorly described. The aim of our study is to test whether
response to pulmonary vasodilators can be predicted by change in RV regional
strain.
Methods: 16 patients were prospectively included. They underwent right heart
catheterization, usual and 2D strain TTE at baseline and after 3 months of pulmonary vasodilators: PDE5 inhibitors,endothelin receptors antagonists,prostacyclin
(single or combination therapy). Success or failure to pulmonary vasodilators were
defined according to the guidelines.
Results: At baseline:MPAP was 44m11 mmHg, PAPO 11m3 mmHg, cardiac index
3.06±0.73 L/min/m2 , RVEDA/LVEDA 1.03±0.43, RV global strain: 12.29±5.34%
and RV dyssynchrony: 124±78 msec. A change in global RV strain higher than
70% (-100 to 122%) could predict success to pulmonary vasodilators with a specificity of 100%, a change in RV dyssynchrony of 96 msec could predict success to
treatment with a sensitivity of 100%. Change in TAPSE or RVEDA/LVEDA were
not accurate enough to predict response to pulmonary vasodilators.
Conclusion: Success to pulmonary vasodilators therapy in PH patients can be
predicted by changes in regional right ventricular contraction using longitudinal
right ventricular strain and right ventricular dyssynchrony analysis.

P974
Role of C-terminal pro-endothelin in pulmonary hypertension
Ralf Kaiser, Philipp M. Lepper, Robert Bals, Heinrike Wilkens. Dep. Internal
Medicine V, University of Saarland, Homburg/Saar, Saarland, Germany
Introduction: The endothelin pathway is upregulated in various forms of pulmonary hypertension. Its disease promoting activity has lead to the development
of endothelin receptor blockers as specific therapeutics. The highly unstable active
form requires greatest care in sample preparation to acquire reproducable results.
In this study we examined the role of the more stable CT-proET in pulmonary
hypertension using a high precision and standardized system.
Methods: We examined 36 patients retrospectively. Therapy was applied following
contemporary guidelines. Samples of platelet free EDTA plasma were stored at
-80°C since collection between 2000 and 2003. Biomarker levels were determined
by a Kryptor compact (BRAHMS, Germany) according to vendor instructions.
Results: Patients were categorized according to DanaPoint classification as class
1 (n=16), class 2 (n=1), class 3 (n=9), class 4 (n=8) and class 5 (n=2). The mean
follow-up time was 4.67 years. Survivors had significantly lower levels of CTproET (53.7 [31.2-171.8] vs 91.1 [30.6-151.6] pmol/L, p=0.006). ROC analysis
for survival yielded an AUC of 80.8%. The optimized cut-off for survival was
determined as 65pmol/L. The log-rank test of Kaplan-Meier-analysis for survival
was highly significant (p=0.01) with a hazard ratio of 3.06.
Conclusions: CT-proET was significantly elevated in non-survivors of the followup period. Optimized cut-offs at 65pmol/L resulted in a significant KaplanMeier-analysis for survival. CT-proET-levels above 65 pmol/L are associated
with decreased survival in pulmonary hypertension. CT-proET might be a useful
biomarker to determine high-risk patients, while offering the advantage of a stable
product of the endothelin cascade.
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Clinical profile of adult patients with invasive pneumococcal disease (IPD)
during a 3 year surveillance in Belgium
Wilfried De Backer 1 , Jan Verhaegen 2 , Johan Flamaing 3 , Willy E. Peetermans 4 ,
Pierre Van Damme 5 , Benedicte Delaere 6 , Yves Van Laethem 7 , Annick Mignon 8 ,
Filip Surmont 8 . 1 Department of Pulmonary Medicine, University and University
Hospital of Antwerp, Antwerp, Belgium; 2 Laboratory Medicine, University
Hospitals, Leuven, Belgium; 3 Geriatric Medicine, University Hospitals, Leuven,
Belgium; 4 Internal Medicine, University Hospitals, Leuven, Belgium; 5 Vaccine &
Infectious Disease Institute, University of Antwerp, Belgium; 6 Infectious
Diseases, UCL Mont-Godinne, Yvoir, Belgium; 7 Infectious Diseases, St. Pierre
University Hospital, Brussels, Belgium; 8 Medical Department, Pfizer Specialty
Care, Brussels, Belgium
Objectives: A 3 year prospective surveillance program on invasive pneumococcal
disease (IPD) in Belgium provided data for 1332 patients. The data were analyzed
to identify the clinical presentation and profile of patients hospitalized with IPD.
Methods: Prospective, active surveillance of IPD in hospitalized adults. Isolation
of S. pneumoniae from culture of a normally sterile site by hospital microbiological laboratories. Fifty hospitals (44% of acute hospitals) participated in the
surveillance network.
Results: In 2009, only patients older than 50 y with IPD were targeted. In 2010
and 2011 the study was extended to adults from 18 y. A total of 1875 patients
were included and of these, 1332 patients were evaluable.
76.5% of patients had 1 or more underlying diseases. The presence of comorbidities increased by age range from 53.6% in 18-49 y, 74.1% in 50-64 y and 84.5%
in 65+. The average number of comorbidies increased with age from 0.7 in 18-49
to 1.8 in 65+.
The most frequent underlying diseases were COPD (25.2%), cancer (22.3%), heart
failure (18.7%) and renal insufficiency (13.4%).
The mortality rate increased with the presence of comorbidities from 9.3% to
17.6% (p<0.0001). The presence of heart failure, renal insufficiency, hepatic
disease and alcoholism significantly increased mortality, whereas COPD, cancer,
HIV, immunosuppression did not increase mortality.
Conclusion: Underlying diseases are present in 8/10 patients with invasive pneumococcal disease and their presence increases the mortality rate.

P976
Prevalence of chronic obstructive pulmonary disease (COPD) in a general
population in Norway
Marie Waatevik 1 , Trude Skorge 2 , Ernst Omenaas 1,3 , Per Bakke 3,4 ,
Amund Gulsvik 3,4 , Ane Johannessen 1 . 1 Centre for Clinical Research, Haukeland
University Hospital, Bergen, Norway; 2 Department of Occupational Medicine,
Haukeland University Hospital, Bergen, Norway; 3 Institute of Medicine,
University of Bergen, Norway; 4 Department of Thoracic Medicine, Haukeland
University Hospital, Bergen, Norway
Introduction: The prevalence of Chronic Obstructive Pulmonary Disease (COPD)
is increasing worldwide. There is need for regularly updated estimates to better
monitor the burden of disease.
Objectives: To present updated prevalence estimates and risk factors of Global
Initiative for Obstructive Lung Disease (GOLD) defined COPD in a general adult
population.
Methods: In the Hordaland County Cohort Study (HCCS), 1664 subjects aged
35-90 yrs answered questionnaires and performed spirometry in 2003-05. The
prevalence of COPD was calculated using mean estimates, and risk factors for
COPD were analysed using logistic regression.
Results: In a previous study phase, prevalence of GOLD-defined COPD was 7%.
Nine years later, the prevalence was 14%. A vast majority (70%) of the subjects
experienced one or more respiratory symptoms, but only 1 out of 4 had a physician’s diagnosis. As many as 1 out of 5 current smokers suffered from COPD,
while approximately 1 out of 20 never-smokers had COPD. Significant risk factors
for COPD were sex, age, smoking habits, pack-years and occupational exposure.
Men had 1.7 (OR, 95% CI 1.2, 2.3) higher odds of COPD than women. Subjects
older than 65yrs had 10.3 (OR, 95% CI 6.4, 16.5) times higher odds for COPD
than subjects younger than 40yrs. Those who smoked more than 20 pack-years
had 4.2 (OR, 95% CI 2.6, 6.7) times higher odds for COPD than subjects smoking
less than 10 pack-years.
Conclusion: The prevalence of GOLD defined COPD had increased substantially,
from 7% to 14%, during the last 9 years. There is still a large amount of under
diagnosis in COPD, which indicates that the awareness of the disease including
better diagnostic routines is needed.
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Prevalence of respiratory symptoms and airflow limitation in a nationally
representative random sample in England
Matt Kearney 1 , Jenny Mindell 2 , Rachel Craig 3 , Joanne Clarke 1 , Anne Moger 1 ,
Kevin Holton 1 , Robert Winter 4 , Sue Hill 1 . 1 Department of Health, Medical
Directorate, London, United Kingdom; 2 Department of Epidemiology & Public
Health, University College London, United Kingdom; 3 NatCen Social Research,
NatCen Social Research, London, United Kingdom; 4 Cambridge University
Health Partners, Addenbrooke’s Hospital, Cambridge, United Kingdom
Introduction: Chronic Obstructive Pulmonary Disease (COPD) causes 23,000
deaths p.a. in England with direct health costs of over £1bn. 835,000 people are
registered on general practice (GP) COPD registers. An estimated 2.7 million are
undiagnosed. Poor symptom recognition by the public and clinicians contributes
to late diagnosis.
Aims: To estimate the prevalence of respiratory symptoms and airflow obstruction
in the population of England.
Methods: The annual Health Survey of England is a cross-sectional study of
a random, nationally representative sample of 8,000 adults. It includes detailed
interviews and objective measures by nurses. The 2010 survey focused on lung
disease and included spirometry (without bronchodilator).
Results: 15% of men and 23% of women aged 16+ had MRC dyspnoea score 2-5:
half of these scored 3-5. 4% of men and 5% of women had ever been told by a
doctor that they had chronic bronchitis, emphysema or COPD, compared with GP
register prevalence of 1.6%. Measured FEV1 and FEV1/FVC ratio were inversely
associated with income. FEV1/FVC was below 5th centile (indicating probable
airflow limitation) in 8% of men and women: only a quarter of these had been told
by a doctor that they had chronic bronchitis, emphysema, or COPD.
Conclusions: This large population survey confirms that substantial numbers of
people have significant respiratory symptoms and probable undiagnosed airflow
obstruction. Failure to diagnose COPD early matters because it adversely affects
outcomes and quality of life. To tackle this, a national Outcomes Strategy for
COPD and Asthma has been launched to promote lung health awareness, earlier
diagnosis and proactive disease management.

checkup, and each health survey item and respiratory function parameter were
compared.
For the statistical analysis, two-sample t-tests, chi-square tests, and Mann-Whitney
U tests were used.
Results: The former smoker’ rate (mainland 51.7% vs detached island
73.7%,p<0.001) and Brinkman Index (mainland 322.0±494.7 vs detached island
406.2±446.7,p<0.001) were higher in the detached island group. Nevertheless,
the prevalence of COPD was lower in the detached island group (mainland 8.5%
vs detached island 7.0%,p<0.05).
Conclusions: According to the guidelines of the GOLD, tobacco smoke is a
primary factor related to the development of COPD. Our findongs indicate that the
living environment is also related to the prevalence of COPD.

P980
Distribution of COPD patients in the GOLD assessment framework by
exacerbations
G. Nadeau 1 , L. Adamek 1 , M. Small 2 . 1 Respiratory Center of Excellence, GSK,
Uxbridge, United Kingdom; 2 Adelphi Real World, Adelphi Group, Macclesfield,
United Kingdom
GOLD 2011 proposes a new COPD assessment framework focussed on symptoms
measured by the COPD Assessment Test (CAT™) or the mMRC and on risk based
on poor lung function (FEV1 <50%) and a history of ≥2 exacerbations in the
previous year. This analysis focusses on exacerbations.
The 2011 Adelphi Disease Specific Programme dataset was used to understand the
distribution of patients in the GOLD framework. Exacerbation events defined as
those not brought under control by rescue medication were recorded by physicians.
We included 1041 EU COPD patients with documented CAT, mMRC, FEV1 and
exacerbation history in the last year: 401 (38.5%) were from primary care and 640
(61.5%) from specialty clinics. Almost all (97.7%) were on maintenance treatment.
104 subjects (10%) reported good health status (CAT<10); only 7 of these were
repeat exacerbators or had poor lung function. 12 of all patients (48.6%) had no
exacerbations and 18.5% had 1 exacerbation in the previous year.
% Distribution based on Exacerbation History - (n)

P978
Prevalence of COPD in Algerian military
Kherbi Salah. Pneumologie, HMRUC, Constantine, Algeria

GOLD Quadrant

The Survey is about one of the determinants of the chronic obstructive pulmonary
disease (COPD), tobacco and the military environment. The objective is to measure
the prevalence of this pathology and to make a first assessment of it in order to
elaborate an efficient anti-tobacco policy and to associate a better handling of this
pathology within our institutions.
It is about a transversal survey that uses the questionnaire and the spirometry
on a population of soldiers and civilian staff working for the army aged of 40
years and more, current smokers or former smokers having accumulated 10 P/Y
and more, belonging to 10 randomly chosen military camps belonging to the fifth
military region. So 720 men have been included in the investigation and have been
questioned during the period of November 01/2008 to October 31/2009.
The prevalence of the chronic obstructive pulmonary disease (COPD) is of 5.35%
for the whole population, of 6.37% for current smokers and 3.75% among the
former smokers, the prevalence of the different stages of severity is of 2.67% for
the two stages I and II. The active tobacco addiction or weaned was the only factor
of risk found with a percentage of 43.15% and 36.06% respectively, associated
with the passive tobacco addiction.
The chronic obstructive pulmonary disease (COPD) in the military institution is
a real problem that challenges medical community and decision–makers on the
emergency of the elaboration of a health policy based on the prevention through
strict measures of struggle against the tobacco addiction and the early detection
of patients in a precocious stage by the practice of the minimal advice and the
popularization of the breath measure.

P979
A detached island residents’ smoking habits and their prevalence of COPD
Yorihide Yanagita 1 , Kahori Oue 2 , Takako Tanaka 1 , Hideaki Senjyu 1 . 1 Medical
Science, Graduate School of Biomedical Sciences, Nagasaki University,
Nagasaki, Japan; 2 Department of Rehabilitation Medicine, Nagasaki-Yurino
Hospital, Nagasaki, Japan
Background: The prevalence of COPD is high worldwide. It has been reported
that the prevalence rate of subjects aged 40 years and over is about 8.6% in Japan.
However, no reports have examined the prevalence of COPD by region, such as
whether there are differences in subjects living in urban areas, or on a detached
island.
Aims and objectives: The purpose of this study was to evaluate the influence of
the region (mainland versus a detached island)on the general population’s smoking
habits and the prevalence of COPD or respiratory function. A general population
of 5221 subjects was targeted.
Methods: All of the candidates’ health survey items (age, sex, body composition,
smoking habit, Brinkman Index, respiratory function and COPD disease) were
investigated. Candidates were classified into a mainland group and a detached island group according to the location of the institution that performed their medical

A
B
C
D
Total

Exacerbation History
0

1

≥2

8.0% (83)
35.4% (368)
0.3% (3)
5.0% (52)
48.6% (506)

1.3% (14)
13.2% (137)
0.1% (1)
3.9% (41)
18.5% (193)

0% (0)
0% (0)
0.3% (3)
32.5% (339)
32.9% (342)

In observational databases, 1 exacerbation increases the risk of future exacerbations1 and negatively impacts health status and outcomes2 . Therapeutic interventions reduce the number and severity of exacerbations in patients with 1 or more
exacerbations. Nearly 1/5 of patients in the Adelphi dataset had 1 exacerbation
in the previous year and would fail to be included in GOLD high risk category.
These observations may have important clinical implications.
References:
[1] Hurst JR, NEJM 2010.
[2] Cote C, CHEST 2007.

P981
Chronic bronchitis phenotype in subjects with and without COPD: The
PLATINO study
Maria Montes de Oca 1 , Ronald J. Halbert 2 , Maria Victorina Lopez 3 ,
Rogelio Perez-Padilla 4 , Carlos Tálamo 1 , Dolores Moreno 1 , Adriana Muiño 3 ,
Jose Roberto Jardim 5 , Gonzalo Valdivia 6 , Julio Pertuzé 6 , Ana Maria
B. Menezes 7 . 1 Pulmonary, Universidad Central de Venezuela, Caracas,
Venezuela; 2 School of Public Health, UCLA, Los Angeles, United States;
3
Pulmonary, Universidad de la República, Montevideo, Uruguay; 4 Pulmonary,
Institute of Respiratory Diseases, Mexico City, Mexico; 5 Pulmonary, Federal
University of São Paulo, Brazil; 6 Public Health, Pontifícia Universidad Católica
de Chile, Santiago de Chile, Chile; 7 Faculdade de Medicina, Universidade
Federal de Pelotas, Brazil
Background: Little information exists regarding the epidemiology of chronic
bronchitis (CB) phenotype in unselected COPD populations. We examined the
prevalence of CB phenotype in COPD and non-COPD subjects of the PLATINO
study, and how it is associated with important outcomes.
Methods: Post-bronchodilator FEV1 /FVC<0.70 was used to define COPD.
“Phlegm most days, at least three months a year for ≥2 years” was used to
define CB. We also analyzed another definition: “cough and phlegm most days, at
least three months a year for ≥2 years”.
Results: Spirometry was performed in 5,314 (759 COPD and 4,554 non-COPD).
The proportion of subjects with and without COPD and CB defined as "phlegm
most days, at least three months a year for ≥2 years” was 14.4 and 6.2%, respectively. Using the other definition the prevalence was lower (COPD 7.4%, and
non-COPD 2.5%). Among subjects, with COPD those with CB had worse lung
function, and general health status, and had more respiratory symptoms, physical
activity limitation, and exacerbations.
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Conclusions: Our study helps to understand the prevalence of CB phenotype at a
particular point in time and suggest that CB in COPD is possibly associated with
worse outcomes.

P982
Prevalence characteristics of COPD in never smokers
Ramadan Bakr, Ibrahim Elmahallawy. Chest Diseases, Faculty of Medicine,
Menoufiya University, Shebin Elkom, Menoufiya, Egypt Chest Diseases, Faculty
of Medicine, Menoufiya University, Shebin Elkom, Menoufiya, Egypt
Background: Smoking is by far the most important documented cause for COPD.
However, COPD can still be recorded among a percentage of non smoker patients,
due to other different causes.
Methods: This study comprised 300 COPD patients, 230 patients (76.66%) were
men and 70 patients (23.34%) were women. The mean age of the patients was
60.7±5.35 years (range 42-83 years.
Results: 300 COPD patients were included in this study, 120 (40%) were never
smokers and 180 (60%) were ever smokers. Women made up 41.7% of the never
smokers (50 of 120) and 11% of the ever smokers (20 of 180). Never smokers
were significantly older than smokers [65.08±5.03 years vs 56.33±5.67 years (P
< 0.001)] and were more likely to be women [41.7% vs 11% (P < 0.001)]. Never
smokers made up to 40% (120/300) of all COPD cases: 78% (70/90) of all GOLD
stage II cases, 45.5% (50/110) of all GOLD stage III cases. Among never smokers,
58.3% (70/120) fulfilled the criteria for GOLD stage II and 41.7% (50/120) fulfilled
the criteria for GOLD stage III and no patients fulfilled the criteria of either GOLD
stage I or GOLD stage IV. Never smokers were shown to have more occupational
exposure to organic and inorganic dust and irritant gases at work place [41.7%
(50/120) vs 27.7% (50/180), P < 0.05], more biomass exposure [41.7% (50/120)
vs 0% (0/180), P < 0.001], less education [41.7% (50/120) vs 72.2% (130/180),
P < 0.001], more exposure to passive smoking [75% (90/120) vs 22.2% (40/180),
P < 0.001].
Conclusions: Never smokers still constitute a significant proportion of the Egyptian
COPD patients.

P983
Profiling dyspnoea in primary care patients with COPD
Hana Mullerova 1 , Chao Lu 2 , Maggie Tabberer 3 . 1 Worldwide Epidemiology,
GlaxoSmithKline R&D, Uxbridge, United Kingdom; 2 Worldwide Epidemiology,
GlaxoSmithKline R&D, Research Triangle Park, NC, United States; 3 Global
Health Outcomes, GlaxoSmithKline R&D, Uxbridge, United Kingdom
Objectives: Identify descriptors of clinically significant dyspnoea in patients with
Chronic Obstructive Pulmonary Disease (COPD).
Methods: A COPD cohort was identified in the UK General Practice Research
Database (GPRD) using a record of COPD dg after Jan1 2008 and nearest recorded
spirometry (FEV1/FVC <70%). Dyspnoea was identified using Medical Research
Council (MRC) dyspnoea scale, recorded as a part of the Quality Outcomes Framework, during observation period, from the latter of Apr1 2009 or cohort entry until
censoring (earliest of death, transfer out of practice or follow-up end at March31
2011). The first MRC score recorded, within observation period, defined patients
as (A) with (MRC ≥3) or (B) without (MRC 1,2) clinically significant dyspnoea;
other traits were collected on or before MRC score date. Stepwise multivariate
logistic regression estimated independent associations with dyspnoea.
Results: 38,256 COPD patients with MRC dyspnoea score were identified: females 46%, mean age (SD)=70 (10) yrs, GOLD stage I=15%, II=50%, III=27%,
IV=6%. Of these, 16,919 (44%) reported clinically significant dyspnoea. Most of
the studied characteristics, except for smoking, showed an independent association
with significant dyspnoea, most notably females (OR [95% CI]=1.33 [1.27, 1.39]),
GOLD stage (odds increasing with increasing stage, GOLD IV vs. I = OR [95%
CI]=7.67 [6.82, 8.63]), heart failure (OR [95% CI]=1.69 [1.54, 1.85]), or moderate
or severe COPD exacerbation in the past 12months (OR [95% CI]=1.68 [1.59,
1.79]).
Conclusions: Clinically significant dyspnoea (MRC ≥3) is prevalent in primary
COPD patients and associated with markers of higher disease severity and increased
risk of poorer outcomes.
Funded by GSK (Protocol WEUSKOP5224).

P984
The relation between prevalence of chronic respiratory symptoms and
ventilatory dysfunctions – A crossectional study in a industrial area from
Constanta Harbor
Ghiulten Apti 1 , Anamaria Trailescu 2 , Hayat Memis 3 , Cristian Didilescu 4 .
1
Pneumology, Hospital of Pneumology, Constanta, Romania; 2 Pneumology,
Hospital of Infectious Diseases V.Babes, Bucharest, Romania; 3 Faculty of
Medicine, University of Medicine C Davilla, Bucharest, Romania; 4 Pneumology,
National Institute of Pneumology “Marius Nasta”, Bucharest, Romania

respiratory diseases; data were collected by CRSQ, self reported exposure, smoking
habit, history of exposure, spirometry.
Results: 87,4% exposed at least to one noxe; predominated exposure to dust
75,5%; exposure time more than 20 years in 59,2%; exposure high and very high
in 42,8%; smokers 56,2%, exsmokers 13,7%; symptoms occurred in 55%: chronic
cough in 45% (OR=2,3), phlegm in 40,6% (OR=1,03), dyspneea 22,8% OR=1,5
(gr ≥2 only 32,6%) - all predominated in exposed and smokers; wheezing 12,8% predominated in nonsmokers; spirometric parameters were lower in symptomatic
significant for exposed; cough, dyspneea grade ≥2 and wheezing were associated
with low averages of FEV1, FEF50 (p<0,001); FEV1 means were lower in high
exposed; 78,3% had normal spirometry; 17,4% obstructive dysfunction (OD),
2,8% restrictive dysfunction (RD); OD was correlated with high exposure and >20
years exposure; ventilatory dysfunctions higher in symptomatics (OR=5,7 for high
exposed); cough and dyspneea were strong associated (corr=0,46; p<0,0001) with
distal OD (OR=3,9);
Conclusions: The prevalence of CRS was high, related to exposure and smoking;
chronic cough and dyspneea ≥2 were more predictive for ventilatory dysfunctions;
obstructive dysfunctions are predominant in occupational environment, in relation
with level and time of exposure.

P985
Influence of gender and age on correlation between body mass index and lung
function in COPD
Ivana Filipovic 1 , Ljiljana Isakovic 1 , Jelena Isakovic 2 . 1 Internal Medicine,
Special Hospital Sokobanja, Sokobanja, Serbia; 2 Surgery, Clinical Center of
Serbia, Belgrade, Serbia
Introduction: Body mass index (BMI) and lung function physiologically decline
with age,but in COPD that is an inevitable consequence of disease,too.Other
changes that come with ageing are menopause and andropause,affecting BMI and
lung function,as well.Average age for woman entering the menopause is 51 and
andropause is suggested to start in men between 40 and 60 years (mean 50 years).
Aim: To examine influence of gender and age on correlation between BMI and
lung function among COPD patients.
Material and methods: In 341 COPD patients (269 men and 72 women) older
than 40 years,smokers and non/ex smokers,BMI,FEV1 and FEV1/FVC were measured and their correlation calculated generally and separately,for younger and
older than 51 years,in both sexes.
Results: In men,generally,BMI strongly positively correlated with both FEV1
and FEV1/FVC (p<0.0001),the same in smokers,but less in non/ex-smokers (p<
0.02),with stronger significance in older than 51 years (p< 0.0001) than in younger
(p < 0.01).In women older then 51 years BMI strongly positively correlated only
with FEV1 (p<0.0001), especially in smokers, but in those under 51 years BMI
didn’t show any significant correlation with both FEV1 and FEV1/FVC.
Conclusions: Gender and age are unchangeable risk factors for every chronic
disease and COPD as well.These data,showing that BMI strongly positively
correlates with both lung function parameters in men and only with FEV1 in
women,especially in smokers and older than 51 years,with absence of any correlation in women younger than 51,may indicate that pathophysiologic changes in
COPD are different,but sex and age dependent.

P986
Cardiovascular comorbidity and mortality in patients with chronic
obstructive pulmonary disease
Plamen Pavlov 1 , Yavor Ivanov 1 , Pavlina Glogovska 1 , Tsania Popova 2 ,
Elena Borisova 1 , Venzislav Nozharov 1 . 1 Pulmonology and Phthisiatry Clinic,
UMHAT “Dr.Georgi Stranski” Pleven, Pleven, Bulgaria; 2 Internal Diseases
Clinic, UMHAT “Dr.Georgi Stranski” Pleven, Pleven, Bulgaria
Aim: To determine the prevalence of cardiovascular diseases (CVDs) and cardiovascular mortality in patients with chronic obstructive pulmonary disease (COPD).
Material: COPD patients (n=3571) were checked if they had CVDs (CAD –
coronary artery disease, HF - heart failure, AH - arterial hypertension, CCP –
chronic cor pulmonale, CVD - cerebrovascular disease) and mortality. Of these,
2642 (74%) were male and 929 (26%) women, aged 65.4 (SD ± 9.7), and FEV1
= 49.8 (SD ± 18.9)% pred.The risk for CVDs (OR - Add Ratio) was compared
with that of 150 controls.
Results: Among COPD patients 84.5% had CVDs: 59% (GOLD I), 74% (GOLD
II), 86% (GOLD III) and 99% (GOLD IV) (r=0.35, p=0.0001); OR=1.96. Correlation was found between age and prevalence of CVDs: 48.7% (40-49yrs), 71.6%
(50-59yrs), 85% (60-69yrs) and 96.9% (> 70yrs) (r=0.38, p=0.0001).
Patients with COPD had a higher prevalence of CVDs and cardiovascular risk:
CAD (66%; OR = 1.8), HF (74%; OR = 1.9), AH (45%; OR = 1.2), CCP (46%; OR
= 3.8) and CVD (33.3%; OR = 1.6). In 33% of COPD deaths cardiovascular causes
of death were found: 36.7% myocardial infarction, 33.3% pulmonary embolism,
12% HF and 18% of CVD.
Conclusion: The study found an increased risk and mortality from cardiovascular
diseases, especially in adult patients with severe COPD.

Aims: To estimate the prevalence of chronic respiratory symptoms (CRS) and
relation with ventilatory parameters in a environment with occupational exposure
to inhalatory noxes;
Material and method: Epidemiologic crossectional study on 539 workers Constanta harbor, aged between17-65 years (mean 42,95) male 88,7%, without prior
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P987
Prevalence of comorbidities in subjects with airflow obstruction in Japan
Hisamitsu Omori 1 , Ayumi Onoue 1 , Yoshiaki Shinonome 1 , Noritaka Higashi 2 ,
Wataru Miyazaki 1 , Yasuyuki Ogata 2 , Tohru Tsuda 3 , Hirotsugu Kohrogi 4 ,
Takahiko Katoh 1 . 1 Public Health, Faculty of Life Sciences, Kumamoto, Japan;
2
Respiratory Medicine, Japanese Red Cross Kumamoto Health Care Center,
Kumamoto, Japan; 3 Respiratory Medicine, Kirigaoka Tsuda Hospital,
Kitakyushu, Fukuoka, Japan; 4 Respiratory Medicine, Faculty of Life Sciences,
Kumamoto, Japan

P989
Association of COPD stages and comorbidities in Italian general practices:
The COMODHES study
Sara Maio 1 , Sandra Baldacci 1 , Marco Borbotti 1 , Franca Martini 1 , Patrizia Silvi 1 ,
Giuseppe Sarno 1 , Sonia Cerrai 1 , Annapaola Pala 1 , Giovanni Viegi 1,2 .
1
Pulmonary Environmental Epidemiology Unit, Institute of Clinical Physiology,
National Research Council, Pisa, Italy; 2 Institute of Biomedicine and Molecular
Immunology, National Research Council, Palermo, Italy

Background: COPD is one of the leading causes of mortality in Japan. Little is
known about the prevalence of comorbid conditions in subjects with COPD in
Japan.
Objective: The aim of this study was to examine the prevalence of comorbidities
between subjects with and without airflow obstruction (AO).
Methods: This study included 19,340 subjects (11,549 men, 7,791 women), aged
16-96 years, who underwent spirometric lung function tests at a medical check-up
held between April 2009 and March 2010 at the Japanese Red Cross Kumamoto
Health Care Center, Kumamoto, Japan. Data on medical history and life style
information were collected by means of interview questionnaires. All subjects
were evaluated by a physician. AO was defined according to Global Institute for
Chronic Obstructive Lung Disease (GOLD) criteria (FEV1 /FVC<0.7).
Results: In logistic regression models adjusted for age, smoking and BMI, prevalence of subjects with diabetes (odds ratio (OR), 1.28; 95% confidence intervals
(95%CI), 1.08-1.51), asthma (OR, 4.09; 95%CI, 3.15-5.31) and lung cancer (OR,
3.84; 95%CI, 1.89-7.80) were significantly higher in subjects with AO compared to
subjects without AO in male. In female, prevalence of subjects with hypertension
(OR, 1.43; 95%CI, 1.15-1.79), diabetes (OR, 1.40; 95%CI, 1.05-1.86), asthma
(OR, 3.22; 95%CI, 2.22-4.67) and lung cancer (OR, 4.52; 95%CI, 1.62-12.62)
were significantly higher in subjects with AO compared to subjects without AO.
Conclusions: This study documented that numerous comorbidities are frequently
associated with AO. Therefore, efforts toward earlier detection of AO and the
identification of comorbidities may become an integral part of the core prevention
of COPD.

P988
Metabolic and cardiovascular comorbidity in COPD patients classified using
the GOLD 2011 assessment framework
P.W. Jones 1 , G. Nadeau 2 , M. Small 3 , L. Adamek 2 . 1 Clinical Sciences,
St-George’s University London, London, United Kingdom; 2 Respiratory Center of
Excellence, GSK, Uxbridge, Middlesex, United Kingdom; 3 Adelphi Real World,
Adelphi Group, Macclesfield, United Kingdom
The GOLD guidelines 2011 proposed a new COPD assessment framework which
considers current symptoms and future exacerbation risk of adverse events: (A:
less symptoms, low risk; B: more symptoms, low risk; C: less symptoms, high
risk; D: more symptoms, high risk). This analysis examined comorbidity rates in
patients classified using this method.
GOLD Group
A
B
C
D
Chi-squared
P value

% of total
population

Diabetes
%

Hypertension
%

Hyperlipidaemia
%

Coronary artery
disease %

9.3
48.5
0.7
41.5

4.1
15.8
0
28.5
42.0
<0.0001

38.1
55.4
14.3
65.3
31.8
<0.0001

13.4
29.5
14.3
37.3
23.4
<0.0001

3.1
5.5
0
9.0
7.3
0.06

Data from 1041 EU COPD patients (39% from primary care) in the 2011 Adelphi
Disease Specific Programme were used in which medical diagnosis of comorbidity
was recorded. The GOLD groups were defined using the CAT ≥10 cut-point
between patients with less and more symptoms.
One third (32.9%) of patients (mean age 64.9 years) had ≥2 exacerbations in the
previous year; 79.5% had FEV1 ≥50%. The table shows the percentage of patients
with metabolic and cardiovascular comorbidities in each GOLD Group. Across
the groups there was a significant difference in incidence of comorbidity, except
for diagnosed coronary artery disease. With the exception of Group C, where
there were too few patients for interpretation, there was a clear trend for higher
comorbidity in patients with more symptoms and a higher risk of adverse events.
The new GOLD classification identifies groups of patients with differing incidence of metabolic and cardiovascular comorbidity. This comorbidity rises with
worsening GOLD Group, which has implications for clinical practice and an
understanding of the pathobiology of the disease.

Background: Chronic obstructive pulmonary disease (COPD) represents an important and increasing burden worldwide. COPD often coexists with other diseases
that may have an impact on prognosis.
Aims: To evaluate the association between different COPD severity levels and
comorbidity in Italian patients of general practitioners (GP).
Methods: Prospective observational study in different Italian areas. 176 GP enrolled 2288 patients with COPD diagnosis. Questionnaires were used to collect
data on COPD management, health status and risk factors.
Univariate analyses were used to assess the relationship between COPD severity
levels (mild, moderate, severe, very severe) and demographic characteristics (age,
sex), smoking habits, comorbidities. Multinomial regression analysis was used to
assess the relationship between COPD severity levels and comorbidity adjusting
for demographic characteristics and smoking habits.
Results: Univariate analyses showed a significantly higher frequency of high
severity levels in males, older age, ex-smokers, subjects with cardiovascular diseases, osteoporosis/skeletal muscle dysfunction, anaemia, depression and weight
loss. The Multinomial regression analysis confirmed the associations between
moderate severity COPD and cardiovascular disease (OR 1.30); severe COPD and
cardiovascular disease (OR 1.35), osteoporosis/skeletal muscle dysfunction (OR
1.43), anaemia (OR 2.06) and weight lost (OR 2.77); very severe COPD and
weight loss (OR 6.34) and depression (OR 2.50).
Conclusions: This study indicates that COPD stages are significantly associated
with different kinds of comorbidities which need to be taken into account in disease
management.

P990
COPD and comorbidity in somatic practice
Arcady Vertkin, Anton Skotnikov, Michail Rumyantsev. Therapy, Clinical
Pharmacology and Ambulance, Moscow State Medical Stomatological University,
Moscow, Russian Federation
The aim of our study was to determine the clinical features of comorbidity in
patients with COPD and other somatic pathology. Based on the evidence of postmortem autopsies, we planned to explore the frequency of occurrence and the
structure of comorbidity. We analyzed the 3469 deaths cases of patients admitted
to hospital due to decompensation of somatic pathology. Comorbidity was found
in 2751 (79,3%) cases (1035 men (37,6%) and 1716 women (62,4%)). The average
age of patients with comorbidity was 72,6 years old (by men - 69,4 and by women
- 76,1). We found that the greatest number of nosological units (5,9 diseases per
person) occurs in elderly patients (80-89 years). Combination of the two diseases
occur in 17,5% of patients with comorbidity, three diseases - in 34,9%, four
diseases - in 26,9%, the five diseases - in 14,7% and more than 5 disease - in 6%
of patients with somatic pathology. For example, chronic obstructive pulmonary
disease in 57,5% of cases combined with arterial hypertension, in 74,6% of cases
- with coronary heart disease, in 97,3% of cases - with chronic cerebrovascular
disease, in 63,5% of cases - with the pathology urogenital system, in 22,1% of
cases - with diabetes mellitus type 2. Comorbidity in patients with COPD in 18%
of the cases makes it difficult identify malignant tumor, in 13,5% - intracerebral
hemorrhage, in 13% - acute myocardial infarction, in 8,3% - chronic cerebrovascular disease, in 7,6% - ischemic heart disease, in 6,8% - stroke, in 5,2% - aortic
dissection and in 4,8% of cases - mesenteric thrombosis. Comorbidity alters the
clinical picture and course of underlying disease (ex. COPD), the nature and
severity of its complications and degrades the quality of life of patients.

P991
Disease severity and complexity in patients with acute exacerbation of
chronic obstructive pulmonary disease in Lazio, Italy
Ursula Kirchmayer 1 , Nera Agabiti 1 , Mirko Di Martino 1 , Lisa Bauleo 1 ,
Luigi Pinnarelli 1 , Danilo Fusco 1 , Riccardo Pistelli 2 , Vittoria Colamesta 2 ,
Marina Davoli 1 . 1 Department of Epidemiology, Lazio Regional Health Service,
Rome, Italy; 2 Department of Respiratory Physiology, Catholic University, Rome,
Italy
Population based estimates of disease severity and comorbidities in patients with
acute exacerbations of Chronic Obstructive Pulmonary Disease (COPD) give insight into the burden of this degenerating condition on patients and health care
systems.
Hospitalized COPD patients were characterized in terms of COPD severity and
complexity.
A cohort of 21,144 residents in Lazio, discharged after acute COPD exacerbation
in 2006-9 was enrolled from the Hospital Information System. Disease severity
was defined as presence of admissions during 12 months prior to index admission
with diagnosis of COPD, respiratory failure (RF), invasive respiratory procedures,
transfer to intensive care, COPD emergency visits, or oxygen therapy (O2), linked
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from drug claims register. Comorbidities were retrieved from index admission and
admissions during 24 months before.
More than half of patients were men (53.9%), mean age was 74.6 years for men and
76.8 years for women. RF and O2 were the two factors detected more often (46.9%
and 21.9%, respectively), with higher values in men (RF: 48.5%, O2: 24.5%). Most
important comorbidities were hypertension (24.8%), diabetes (20.4%), ischemic
heart disease (13.0%), heart failure (12.6%), arrhythmias (12.3%), pulmonary
infections (10.3%), and cerebrovascular disease (9.5%), with higher prevalence in
men for all but diabetes and hypertension.
Patients admitted for acute exacerbations are typically old and more often men.
Almost half of patients are affected by respiratory failure, more than a fifth is
treated with oxygen. Many patients suffer from cardiovascular disease or diabetes.
Partially funded by National Medicines Agency; Prot. FARM8ZBT93.

P992
Characteristics of COPD exacerbations in Greece
Foteini Malli 1 , Zoe Daniil 1 , Eleni Bania 2 , Evangelos C. Alexopoulos 3 ,
Nikolaos Tzanakis 4 , Epaminondas Kosmas 5 , Michael Toumbis 5 , Konstantinos
I. Goyrgoulianis 1 . 1 Respiratory Medicine Department, University of Thessaly,
Medical School, Larissa, Greece; 2 Pulmonologist, Private Sector, Athens,
Greece; 3 Occupational Health Department, Onasis Cardiac Surgery Center,
Athens, Greece; 4 Department of Thoracic Medicine, University of Crete, Medical
School, Heraklion, Greece; 5 Respiratory Medicine Department, Chest Diseases
Hospital ’Sotiria’, Athens, Greece
Background and Aims: Acute Exacerbations of COPD (AECOPD) are associated with significant morbidity and mortality. We aimed to provide data on the
characteristics of AECOPD in a large group of COPD patients in Greece.
Methods: Patients diagnosed with an AECOPD referred to 27 Greek hospitals and
114 chest specialists were included. Demographic data, previous treatment, lung
function testing and co-morbidity were recorded.
Results: Six thousand and fourteen patients were included in the study, 4360
(72.5%) males, age median (interquartile): 68 (60-75) yrs. Up to 47.8% of patients
were current smokers. Median BMI was 27.5kg/m2 (24.9-30.6). Two or more co
morbidities were found in 55.8%. The vast majority of the patients (86.4%) were
receiving regular treatment for COPD before the exacerbation. The majority of
patients (61%) were classified as moderate-to-severe COPD. Almost 14 (23.4%)
of patients had hypoxemic respiratory failure and 10.3% of them developed
hypercapnia during stable state. A remarkable percentage of patients (28.3%) experienced more than 3 exacerbations. Patients aged >76 yrs had increased number
of AECOPD vs patients aged<60 yrs (p=0.03). Disease duration >5 yrs, COPD
stages of 3 or 4, comorbidity and non compliance with treatment were associated
with increased annual frequency of AECOPD. Increased disease duration (>11
yrs), COPD stage 4 and non compliant patients demonstrated increased OR for
ICU admission (OR (95%CI): 1.8 (1.1-2.81), p=0.018, 2.8 (1.4-5.5), p=0.002, 1.4
(1.0-2.0), p=0.043, respectively).
Conclusions: Our study showed that patients presenting AECOPD have a wide
range of severity, while the exacerbation rate is associated with age, disease severity
stage, comorbidity and compliance with regular treatment.

P993
Mortality risks of COPD for nonsmokers and smokers from a prospective
cohort study of 390,269 subjects in Taiwan – Assessing involvement beyond
the lungs
Wei-Erh Cheng 1 , Chi-Pang Wen 2 , Min-Kwang Tsai 2 , Yi-Chen Yang 2 ,
Xifeng Wu 3 . 1 Pulmonary and Critical Care, China Medical University Hosptial,
Taichung, Taiwan; 2 Institute of Population Science, National Health Research
Institutes, Zhunan, Taiwan; 3 Epidemiology, MD Anderson Cancer Center,
Houston, TX, United States
Background: COPD is known to increase mortality in respiratory diseases, but
is less known for its extra-pulmonary and lung cancer effect, particularly among
nonsmokers
Objectives: To assess the risks of COPD subjects among smokers and nonsmokers
and to quantify its mortality effect beyond the lungs.
Method: The cohort consisted of 390,269 adults, between 1994 and 2008, went
through a fee-for-service, standard panel of health screening program. COPD was
defined by Gold criteria. Mortality and cancer incidence were identified in an
average of 8.5 years of follow-up. Cox proportionate model was used to calculate
the hazard ratios (HR)
Results: More men (4.6%) than women (3.8%) and more smokers (5.3%) than
nonsmokers (3.7%) had COPD, with a mean age of 50. The excess all-cause
mortality for smokers (HR: 2.51) was three times larger than nonsmokers (HR:
1.53), when compared to those without COPD. Not only smokers (4.5-fold)
but also nonsmokers (1.4-fold) had lung cancer mortality significantly increased,
implying the independent effect from COPD. Other than lung cancer and respiratory diseases, COPD had increased risks for CVD (HR: 1.76), including
ischemic heart disease (HR: 1.63) and stroke (HR: 1.80), and kidney diseases (HR:
2.32). The extra-pulmonary causes constituted 77% for non-smokers and 58% for
smokers.
Conclusion: Three quarters of the excess deaths among nonsmoking COPD subjects died from causes beyond the lungs. They had increases in stroke, heart,
renal and infectious diseases, in addition to lung cancer. These extra-pulmonary

risks, under-appreciated by clinicians and unaware of by the patients, are major
challenges to overcome.
P994
Insufficient education about COPD is main factor for low diagnosis rate
Florin Mihaltan 1 , Roxana Nemes 1 , Amelia Ionescu 2 . 1 Pulmonology, National
Institute Pulmonology Maria Nasta, Bucharest, Romania; 2 Primary Care,
Novartis Pharma Services, Bucharest, Romania
Background and aim: To evaluate if prolonging duration of education and testing
COPD campaign will increase presentation for testing (spirometry) and number of
new diagnosed COPD cases, in population exposed to risk COPD factors.
Methods: One-week campaign was conducted in 2009-2010 and 2 weeks in
2011 on World Day of COPD. Target population had open access to office based
spirometry tests.Through personalized letters from President of Romanian Society
of Pneumology that inform about 12 reasons to take a spirometry test and the
consequences of COPD,population was encouraged to access informative COPD
web-site.The primary outcome measure was number of newly-diagnosed cases of
COPD as a result of campaign.
Results: In 2009 (1 week campaign), 3494 persons presented for testing,847 were
newly diagnosed with COPD (24% diagnosis rate). In 2010 (1 week campaign),
4298 persons were tested,1259 were diagnosed (29% diagnosis rate).In 2011, 2
weeks campaign resulted in 10523 persons tested, 3593 new diagnosed COPD
patients (34% diagnosis rate). Growth 2011/2010 for persons presenting to test
was 148%, vs 23% growth 2010/2009; for new diagnosed COPD patients, growth
2011/2010 was 186%, vs 48.64%, growth 2010/2009.
World Day of COPD Campaign results 2009-2011
2009 (1 week) 2010 (1 week) 2011 (2 weeks)
Number of person tested
Number od new diagnosed patients with COPD
Diagnosis rate

3494
847
24

4298
1259
29

10523
3598
34

Conclusion: Prolonging duration for awareness disease campaign on case-finding
for COPD increased testing presentation and interest for learning on COPD. Intensifying efforts for education, not limiting only to celebrating event as World
COPD Day, can increase diagnosis rate.

106. Healthcare utilisation and treatment of
asthma and COPD
P995
Health, social and economic consequences of chronic obstructive pulmonary
disease (COPD): A controlled national study
Anders Løkke 1 , Ole Hilberg 1 , Philip Tønnesen 2 , Jakob Kjellberg 3 , Rikke Ibsen 4 ,
Poul Jennum 5 . 1 Department of Respiratory Medicine, Aarhus County Hospital,
Aarhus, Denmark; 2 Department of Pulmonary Medicine, Gentofte University
Hospital, Gentofte, Denmark; 3 Danish Institute for Health Services Research,
Danish Institute for Health Services Research, Copenhagen, Denmark; 4 Itracks,
Itracks, Aarhus, Denmark; 5 Danish Center for Sleep Medicine, Department of
Clinical Neurophysiology, Center for Healthy Ageing, Faculty of Health Sciences,
University of Copenhagen, Glostrup Hospital, Copenhagen, Denmark
Rationale: The objective direct and indirect costs of COPD among adults and the
treatment are incompletely described.
Methods: From the Danish National Patient Registry (1998-2010), 171,557 (83,338
men and 88,219 women) COPD patients (ICD-10 diagnoses: J44.0 - 44.9) were
identified and included. For every patient, four age-, sex- and socioeconomicmatched control citizens were randomly selected from the Danish Civil Registration
System (322,233 men and 342,588 women).
Statistics Direct costs were extracted from the Danish Ministry of Health, Danish
Medicines Agency and National Health Security and indirect costs were based on
data from the Coherent Social Statistics.
Results: After 12 years only 33.1% of the COPD patients were still alive compared
to 61.4% of the control citizens.
COPD were associated with significantly higher rates of health-related contact,
medication use, unemployment, and accounted for increased socioeconomic costs.
The annual mean excess health-related cost for each patient with COPD was
6121 before and 5909 after diagnosis, respectively, compared to controls.
Patients with COPD had medication, hospital and total health costs 2-3 times higher
than controls and overall employment rates 30% lower than controls. Employed
COPD patients earned only around 58% of the income of controls.
These socioeconomic consequences were present even 11 years prior to the first
diagnosis in patients with COPD, and increased with disease advancement.
Conclusion: COPD has major socioeconomic consequences for the individual and
for society. Mortality and morbidity from COPD is very high and earlier disease
detection could have a greater impact on disease complications.
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Health, social and economic consequences of spouses of patients with chronic
obstructive pulmonary disease (COPD): A controlled national study
Anders Løkke 1 , Ole Hilberg 1 , Philip Tønnesen 2 , Jakob Kjellberg 3 , Rikke Ibsen 4 ,
Poul Jennum 5 . 1 Department of Respiratory Medicine, Aarhus County Hospital,
Aarhus, Denmark; 2 Department of Pulmonary Medicine, Gentofte University
Hospital, Gentofte, Denmark; 3 Danish Institute for Health Services Research,
Danish Institute for Health Services Research, Copenhagen, Denmark; 4 Itracks,
Itracks, Aarhus, Denmark; 5 Danish Center for Sleep Medicine, Department of
Clinical Neurophysiology, Center for Healthy Ageing, Faculty of Health Sciences,
University of Copenhagen, Glostrup Hospital, Copenhagen, Denmark
Rationale: The objective direct and indirect costs of spouses of COPD patients
among adults and the treatment are incompletely described.
Methods: From the Danish National Patient Registry (1998-2010), 171,557 (83,338
men and 88,219 women) COPD patients (ICD-10 diagnosis: J44.0 - 44.9) were
identified and included. Of these 50.3% (86,260) were married or co-lived with a
spouse.
For every spouse, four age-, sex- and socioeconomic-matched control citizens were
randomly selected from the Danish Civil Registration System (346,524).
Statistics Direct costs were extracted from the Danish Ministry of Health, Danish
Medicines Agency and National Health Security and indirect costs were based on
data from the Coherent Social Statistics.
Results: Even 11 years prior to the first diagnosis in a COPD patient, being a
spouse were associated with significantly higher rates of health-related contact,
medication use, unemployment, and increased socioeconomic costs.
Compared to controls, the annual mean excess health-related cost for each spouse
of a COPD patient was 3182 before and 1820 after the COPD diagnosis and
the spouses received an annual mean excess social transfer income of 1045
before and 745 after diagnosis. The annual income level of an employed spouse
was 2925 lower than that of an employed control before and 1454 after the
COPD diagnosis.
Conclusion: For the first time ever the major socioeconomic consequences for the
spouses of COPD patients has been shown and needs to be addressed in the future.
In addition mortality and morbidity from COPD is very high and earlier disease
detection could have a greater impact on disease complications.

P997
Influence of statin treatment on cancer mortality in COPD patients:
Retrospective observational cohort study
Perrine Crequit 1 , Isabella Annesi Maesano 2 , Christos Chouaid 1,2 ,
Gilles Hejblum 2 . 1 Respiratory Disease, Saint Antoine Hospital, Paris, France;
2
U707, INSERM, Paris, France
Background: The anti-inflammatory and immunomodulatory statin properties
have been suggested for preventing cancer development in patients with Chronic
Obstructive Pulmonary Disease (COPD). However, the effect of statin on cancer
mortality in COPD patients is poorly documented. The study endpoint is to evaluate
the impact of statin on cancer mortality of COPD patients.
Methods: Based on a large pharmaceutical French database of the North area, a
retrospective cohort study was conducted in order to evaluate the effect of statin on
cancer mortality in COPD patients. Analysis, based on a Cox proportional hazards
model with statin exposure handled as a time-dependent variable, included the 66
429 individuals 40 years old or more who had at least one pharmaceutical dispensation between 01/01/2000 and 05/11/2007. In this cohort, 9531 COPD patients
were identified; 18.1% of COPD patients were considered exposed to statin.
Findings: The overall death rate of COPD patients is 40.8%. The various causes
accountable for COPD patients’ death were: cardiovascular diseases for 33.7%,
respiratory diseases for 33.7% and cancer for 24.8%. Statin treatment was significantly associated with a decrease of cancer mortality in COPD patients with
estimates (hazard ratio [95% CI], p value) at 0.586 [0.465-0.739], p=<0.0001.
Interpretation: It seems that statin delivery to COPD patient reduces the cancer
death rate. However the result has to be checked out by prospective randomized
studies.

P998
Relative exposure to inhaled steroids (ratio “ICS-to-total asthma therapy”):
Concordant data from electronic medical records, claims data and
patient-reported outcomes
Laurent Laforest 1 , Idlir Licaj 1 , Gilles Devouassoux 2 , Genevieve Chamba 3 ,
Laurent Letrilliart 4 , Gerard Chatte 5 , Eric Van Ganse 1,2 . 1 Pharmacoepidemiology,
CHU Lyon; UMR 5558 CNRS - Claude Bernard University, Lyon, France;
2
Respiratory Medicine, Croix Rousse University Hospital, Lyon, France;
3
Pharmakeion, Pharmakeion, Lyon, France; 4 Department of General Practice,
Claude Bernard University, Lyon, France; 5 Chest Physician, Caluire, France
Background: In claims data, computation of “ICS-to-total-asthma-therapy” ratios
(R) has shown interest to identify asthmatics more at risk of exacerbations, as a
result of insufficient exposure to ICS for their level of disease severity. Ratios
have seldom been computed from other data sources. The relationship between
asthma outcomes and ratios was studied, from different sources: electronic medical records (EMRs) (Cegedim-Strategic-Data), claims data, and patient-reported
outcomes (PROs) obtained from a pharmacy-based survey.

Methods: In all settings, the primary comparison was between non users (R=0%),
inadequate ICS users (0<R<50%) and adequate ICS users (R≥50%), as to
asthma-related hospitalizations, use of oral steroids (OCS) or antibiotics (ATB),
and Asthma Control Test (Pharmacy-based study).
Results: In claims data (n=2,142, mean age=27 yrs, 53% females), inadequate
users had higher rates of hospitalizations (p=0.0007), oral steroids or antibiotics
use than other groups (p<0.0001 for both). OCS and ATB use were more common
(p<0.0001 for both) among inadequate users in EMRs (n=4,587, mean age=28
yrs, 54% females). In the pharmacy-based survey (n=919, mean age=37 yrs, 55%
females), inadequate users were more likely to be poorly controlled, hospitalized
for asthma and to receive OCS or ATB (p<0.0001 for all).
Conclusions: Despite differences in study designs and patients baseline characteristics, conclusions were highly concordant between the 3 data sources, with
evidence of poorer control in inadequate users. Advantages and limitations of each
data source for the interpretation of ratios will be discussed.

P999
Factors related to discontinuous use of inhaled drugs in COPD patients: A
population-based cohort study in Lazio (Italy)
Lisa Bauleo 1 , Nera Agabiti 1 , Ursula Kirchmayer 1 , Riccardo Pistelli 2 ,
Vittoria Colamesta 2 , Silvia Cascini 1 , Marina Davoli 1 . 1 Department of
Epidemiology, Lazio Regional Health Service, Rome, Italy; 2 Department of
Respiratory Physiology, Catholic University, Rome, Italy
Inhaled therapy is essential to control symptoms in COPD, but information on
real-life clinical practice is limited.
We measured treatment discontinuity and its predictors among COPD patients.
A cohort of residents in Lazio discharged after COPD exacerbation in 2006-7 was
enrolled. The two-years follow-up was segmented in six months time-windows, in
order to dynamically evaluate prescriptions of long-acting beta-agonists (LABA),
tiotropium and inhaled corticosteroids (ICS). Patients were classified in two groups:
“regularly treated” (at least one prescription of LABA and/or tiotropium in each
time-window); “not regularly treated” (defined as those never treated or with late
onset of treatment or with any interruption of treatment for at least six months).
Multivariate logistic regression was performed.
A total of 7982 patients were included, 55% males, mean age (SD) 74 (10)
years. Only 33% patients were regularly treated during follow-up. Old people
(OR=1.01), females (OR=1.7) and those with comorbidities (diabetes OR=1.4,
heart failure OR=1.3, psychiatric OR=2.1, nephropathy OR=1.6, cerebrovascular
OR=1.4, obesity OR=1.4) were more likely to have discontinuity. Risk of discontinuity was lower among more severe patients (respiratory failure OR=0.7). Large
heterogeneity in discontinuity was observed across areas of residence.
This observational study evidences that discontinuity of COPD therapy is influenced not only by demographic factors and COPD severity, but also by the presence
of comorbidities. This information may be an important input for clinicians caring
COPD patients.
Partially funded by National Medicines Agency; Prot. FARM8ZBT93.

P1000
Costs of exacerbations in COPD
Sven-Arne Jansson 1 , Helena Backman 1 , Eva Rönmark 1,2 , Bo Lundbäck 1,3 ,
Anne Lindberg 1,2 . 1 The OLIN Studies, Norrbotten County Council, Luleå,
Sweden; 2 Department of Public Health and Clinical Medicine, Umeå University,
Umeå, Sweden; 3 Department of Internal Medicine/Respiratory Medicine and
Allergology, University of Gothenburg, Sweden
Background: Chronic obstructive pulmonary disease (COPD) is one of the most
common chronic and disabling diseases worldwide, and exacerbations affect resource burden and healthcare costs.
Aim: To examine the costs of exacerbations in relation to degree of severity of
COPD and of exacerbations.
Methods: The study sample was identified in earlier clinical examinations of
general population cohorts within the OLIN (Obstructive Lung Disease in Northern Sweden) studies. The cohort consisted initially of 993 subjects with COPD
according to the GOLD spirometric criteria. In 2009-2010, telephone interviews
on resource utilization were made to a sample of 244 subjects, stratified by disease
severity. Interviews were performed quarterly to minimize the risk of recall bias.
Exacerbations were identified by asking questions on extra resource use due to
respiratory problems, and were divided into different levels of severity, depending
on intensity of resource use.
Results: At least one exacerbation was reported by 84 subjects (36%). A significant relationship was found between severity of exacerbations and costs. The
mean annual total cost per exacerbation was: 9 (mild), 21 (mild/moderate),
205 (moderate), and 2,715 (severe). A significant relationship was also found
between severity of COPD and costs. The mean annual total cost according to
disease severity was: 71 (mild), 209 (moderate), 1,133 (severe), and 3,298
(very severe). The prevalence-weighted cost of all exacerbations for an average
subject with COPD was about 200, accounting for about 35% of the direct costs
of COPD.
Conclusions: The costs for exacerbations increase considerably by severity of
exacerbation and also by severity of COPD. The prevention of exacerbations could
be very cost-effective.
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Differential socio-economic burden of chronic respiratory diseases in adults:
Preliminary results from the Gene Environment Interactions in Respiratory
Diseases (GEIRD) study
Simone Accordini 1 , Angelo Corsico 2 , Isa Cerveri 2 , Massimiliano Bugiani 3 ,
Pietro Pirina 4 , Alessandro Fois 4 , Leonardo Antonicelli 5 , Lucio Casali 6 ,
Pierpaolo Marchetti 1 , Giang Nguyen 1 , Maria Grazia Panico 7 , Roberto de
Marco 1 . 1 Unit of Epidemiology and Medical Statistics, University of Verona,
Italy; 2 Division of Respiratory Diseases, IRCCS San Matteo Hospital
Foundation, University of Pavia, Italy; 3 Unit of Pneumology, Local Health
Agency ASL TO2, Turin, Italy; 4 Institute of Respiratory Diseases, University of
Sassari, Italy; 5 Department of Allergy, Immunology and Respiratory Diseases,
University Hospital “Ospedali Riuniti”, Ancona, Italy; 6 Department of Internal
Medicine, Section of Respiratory Diseases, University of Perugia, Italy; 7 Unit of
Epidemiology, Local Health Agency ASL SA2, Salerno, Italy

P1003
Co-morbidities are associated with prolonged hospital length of stay (LoS) in
patients with COPD
Nivenka Jayasekera, Maria Feldmann, Angshu Bhowmik. Division of Infection,
Inflammation and Immunity, University of Southampton, United Kingdom
Respiratory Medicine, Homerton University Hospital, London, United Kingdom

Chronic respiratory diseases are a significant cause of morbidity and mortality
worldwide. We sought to evaluate their socio-economic burden among Italian
adults.
In 2007/2010, a screening questionnaire was mailed up to 3 times to general
population samples of adults (20-64 yr), and eventually given over the phone to the
remaining non-responders, in 4 Italian centres (Pavia, Sassari, Turin, Verona) in the
frame of the GEIRD study (response rate=55.4%). Ever asthma, chronic bronchitis
(CB), allergic rhinitis, other respiratory conditions, and the absence of respiratory
problems were defined on the basis of self-reported respiratory symptoms.
The percentages* of subjects who reported at least one emergency department
(ED) visit/hospital admission and at least one working day lost because of health
problems (apart from accidents and injuries) in the past 3 months are shown in
this table:
Table 1

ED visits/hospital
admissions
Working days lost

Ever
asthma
and CB
(n=296)

CB without
ever
asthma
(n=733)

Ever asthma
without
CB
(n=609)

Allergic
rhinitis
only
(n=949)

Other
respiratory
conditions
(n=1,455)

No
respiratory
problem
(n=3,068)

15.9%
31.5%

13.7%
21.3%

11.4%
22.4%

9.8%
20.4%

10.5%
20.1%

5.9%
12.9%

*Adjusted for gender, age, season of response, type of contact, cumulative response rate, and
centre.

The socio-economic burden was significantly different (p<0.001) according to
disease status. Patients with any respiratory condition had a two-fold greater risk
of reporting at least one ED visit/hospital admission (11.5% vs 5.9%) and at least
one working day lost (21.5% vs 12.9%) than subjects without respiratory problems.

P1002
COPD comorbidities – Do they add more cost? A 1-year follow-up study
Nikolay Yanev 1 , Nikolay Kyuchukov 1 , Pavlina Nikolova 1 , Plamen Pavlov 1 ,
Yavor Ivanov 1 , Tsania Popova 2 , Ilia Krachunov 1 . 1 Medical University, Clinic for
Pneumonology and Phthisiatry, Pleven, Bulgaria; 2 Medical University, Clinic for
Internal Diseases, Pleven, Bulgaria
Introduction: Comorbidities associated with COPD are an additional burden to
desease severity.
Aim: This study attempted to determine the direct costs and costs of associated
comorbidities derived from the management of COPD patients in hospital through
a retrospective 1-year, follow-up study.
Methods: A total of 512 (397 male and 117 female) COPD patients with different
severity degrees were recruited. Comorbidities were searched by history, previous
medical papers and by performing clinical examinations. All direct medical costs
incurred by the cohort and related to their comorbidities were calculated.
Results: The mean age of patients was 67 years (SD ± 10,3). Severity evaluation
of airflow limitation showed that – 3,7% had mild COPD, 27,7% – moderate,
37,5% - severe and 31,2% – very severe obstruction. Mean FEV1 was 42,5%
predicted value. From all patients 82,5% (424) had comorbidities. The mean direct
cost for COPD patients was 431 per hospitalization. The mean cost generated
by the patients with COPD and with associated comorbidities were as follows –
cardiovascular diseases 438, diabetes 437, anemia 571, osteoporosis 426,
depression 503. The patients without comorbidities generated mean direct cost
of 416.
Conclusion: Costs of comorbidities were found to be higher than the mean costs
of COPD without comorbidities. In percentage the added cost were as follows –
cardiovascular disease +5.13%, diabetes +4.93%, anemia +37.13%, osteoporosis
+2.40% and depression +20.80%. Mean added cost is 12,34%. There was a statistically significant difference only for the costs incurred by COPD patients with
cardiovascular diseases and anemia (p>0,05) respectively compared to the cost of
COPD patients without comorbidities.

Identification of factors leading to prolonged hospital stay may help to find patients
who need targeted approaches to management. Appropriate resource allocation
would help to reduce the time spent in hospital. Co-morbidities are common in
COPD and may lead to prolonged admissions.
We performed a retrospective case note analysis of patients with COPD who had
admissions lasting longer than average. Spearman’s correlation and Mann-Whitney
test were used to identify relationships between co-morbidities and LoS.
Data were obtained for 204 patients (mean age 73.9, 135 males) who had 267
hospital admissions of duration greater than 9 days in a one-year period. The total
number of bed-days was 6127. 38 patients (19%)had more than one admission,
the number of admissions ranging from 2 to 7. These 38 patients occupied 2509
bed-days (41% of total).
LoS was found to be correlated with greater age (p = 0.005), admissions related
to dementia (p=0.005) and the presence of respiratory infection diagnosed by the
admitting team. Cardiac arrhythmias seem to be associated with prolonged LoS
(p=0.01). As might be expected, patients who were admitted with exacerbations
of COPD alone (i.e. no other reason for admission identified) had shorter LoS
compared with those who had other identified reasons for admission (p=0.028).
No definite correlations were found with heart failure, ischaemic heart disease,
psychiatric history or stroke. Other co-morbidities seen included pulmonary embolism and lung cancer, but the numbers were low and the results for these were
therefore inconclusive.
We conclude that age, dementia and the presence of respiratory infection are
factors associated with prolonged stay.

P1004
Frequency and length of admission in patients with chronic obstructive
pulmonary disease (COPD) as co morbidity (CO) in a university hospital
setting. A cross sectional study
Pernille Roedsgaard, Helene Moeller Nielsen, Ulla Weinreich. Pulmonary
Medicine, Aalborg University Hospital, Aalborg, Denmark
About 20% of the Danish adult population suffers from COPD [1]. About 50% of
the patients are undiagnosed. COPD patients often have CO which may lead to
hospitalization [2]. To analyze the frequency of COPD as CO among hospitalised
patients, the number of undiagnosed COPD patients, COPD patients (PC) and
patients without COPD (PwC) in regards of the cause of hospitalization, and
duration of hospitalization for PC and PwC as CO.
Aalborg University Hospital covers all medical and surgical specialities. A one day
cross-sectional study was performed on patients > 18 years of age. A spirometry
was performed. Smoking habits, prior lung function measurements, prescribed
lung medicine were recorded. The final diagnosis was registered after one month.
583 patients were admitted to the participating units. 147 couldn’t participate, 47
didn’t wish to participate. 111 weren’t available at the time of the examination.
12 were excluded. 215 patients participated, 28% (61/215) suffered from COPD.
77% (47/61) were diagnosed at our examination. 36,1% (22/61) of the PC were
admitted with infections, the majority non-pulmonary. The admission period was
not significantly longer for PC as comorbidity (mean 13.03 days) compared to
PwC (mean 12.1 days), (p=0.24).
28% of hospitalised patients suffered from COPD.
77% were diagnosed at our examination.
PC were primarily admitted with infectious diseases.
There was no significant difference in length of stay in hospital between PC and
PwC as comorbidity.
References:
[1] Loekke A et al. Ugeskrift for laeger 2007; 169:3956
[2] Fremault A et al. Journal of Chronic Pulmonary Disease; 7:345-351.

P1005
Impact of reimbursement changes for fixed ICS/LABA combination
treatment in Iceland
Unnur Bjornsdottir 1 , Jon Steinar Jonsson 2 , Magni Jonsson 3 , Sigurveig
Thora Sigurdardottir 4 , Georgios Stratelis 5 , Gunilla Telg 6 , Marcus Turesson 7 ,
Sveinbjorn Gizurarson 8 . 1 Department of Allergy and Clinical Immunology,
Faculty of Medicine, University of Iceland, Reykjavik, Iceland; 2 General Practice,
Gardabaer Health Center, Gardabaer, Iceland; 3 Department of Respiratory
Medicine, Allergy and Sleep, Landspitali University Hospital, Reykjavik, Iceland;
4
Department of Immunology, Landspitali University Hospital, Reykjavik, Iceland;
5
Medical, AstraZeneca Nordic, Södertälje, Sweden; 6 Medical, AstraZeneca
Nordic, Södertälje, Sweden; 7 Medical, Statisticon, Stockholm, Sweden; 8 Faculty
of Pharmaceutical Sciences, University of Iceland, Reykjavik, Iceland
Background: From 1 January 2010 reimbursement of fixed combination (FC)
of inhaled corticosteroid (ICS)/long-acting β2-agonist (LABA) for treatment of
asthma and chronic obstructive pulmonary disease (COPD) are only reimbursed
pending application to the Icelandic authorities.

178s

S UNDAY, S EPTEMBER 2 ND 2012
Objectives: To assess the reimbursement regulation regarding forced switch from
FC treatment in patients with asthma and COPD (NCT01369810).
Methods: Retrospective medical records’ data from primary and specialist care
was linked to hospital and drug register data for patients with diagnosed asthma or
COPD, or use of drugs for obstructive airway diseases. Data was collected 1 Jan
2008 - 31 Dec 2010. Index date; 1 Jan 2010.
Results: The population covered 25,483 patients (pts) who had used FC at any
occasion before index; mean age 46.4 years, 59% females.
After index, number of patients collecting FC decreased with 65% (16,963, 2009
to 5,864 pts, 2010); while collection of ICS, LABA and short-acting β2-agonists
(SABA) increased from 832 to 4,356; 189 to 1,024; and 5,626 to 6,503 pts,
respectively.
Non-collection of prescribed FC increased after index from 5.9% to 26.6%; other
drugs unaffected. In the first 6 months after index, 24% of the 3,977 patients who
previously used FC >150DDD did not collect their prescribed ICS, LABA or
SABA; 33% of the asthma patients did not collect any ICS.
Conclusion: This study shows that the reimbursement changes resulted in a forced
switch from FC affecting medication access, either due to changed prescription
patterns or restraints in patients’ collection of their prescriptions. The decrease
in FC was not matched by the increase in the mono-components ICS, LABA; or
SABA.
Study sponsor AstraZeneca.

P1006
Characterising asthma therapy in Scotland: Are the guidelines confusing?
Jordan Covvey, Blair Johnston, Anne Boyter. Strathclyde Institute of Pharmacy
and Biomedical Sciences, University of Strathclyde, Glasgow, United Kingdom
Background: Current British Thoracic Society (BTS)/Scottish Intercollegiate
Guidelines Network (SIGN) guidelines recommend a five-step escalation of treatment in chronic asthma; combination therapy with a long-acting beta agonist
(LABA) and an inhaled corticosteroid (ICS) is recommended as first line therapy
at step 3.
Aim: To stratify therapy prescribed to patients with asthma in NHS Forth Valley
according to the BTS/SIGN guidelines.
Methods: Data were obtained from 46 practices in NHS Forth Valley via an
electronic interface with practice clinical software. Patients diagnosed with asthma
(adults & children ≥ 5 years) with prescriptions issued in 2008 were classified
into 5 steps according to guideline definitions. Patients meeting criteria for two
steps were classified as the higher step.
Results: 12409 adults and 1401 children were included. In the primary adult
analysis with a step 2 definition of ICS dose ≤ 800mcg/day of beclometasone
dipropionate (BDP) equivalent, the distribution was 15.8%, 31.4%, 15.3%, 32.6%
and 1.2% for steps 1 – 5. The secondary analysis (step 2 definition of ICS dose
≤ 400mcg/day), resulted in an allocation of 15.8%, 22.2%, 24.6%, 32.6% and
1.2%. A breakdown of step 3 showed similar prescribing of an increase in ICS
dose (37.6%) versus LABA as an add-on (32.2%). In the primary analysis (ICS
≤ 400mcg/day) for children, prescribing tended towards step 2 (59.0%). In the
secondary analysis, step 3 therapy showed higher prescribing of increased ICS
dose (61.1%) versus LABA as an add-on (27.0%).
Conclusion: The BTS/SIGN asthma guidelines are subject to variable interpretation. Step 3 asthma therapy in NHS Forth Valley deviates from the recommended
preference for combination therapy.

P1007
The analysis anti-asthma drugs consumption dynamics in Yaroslavl
Shamil Palyutin 1 , Ilya Zilber 2 , Alexander Petrochenko 1 . 1 Clinical
Pharmacology, Yaroslavl State Medical Academy, Yaroslavl, Russian Federation;
2
Pulmonology, Clinical Hospital #2, Yaroslavl, Russian Federation
The aim: to evaluate the dynamics of consumption of drugs for the treatment of
bronchial asthma (BA) in Yaroslavl in 2008-2010.
Methods: Prospective cohort study; the data of healthcare and pharmacy department. There were chosen 4 groups of drugs: inhaled corticosteroids (ICS),
long-acting beta-agonists (LABA), short-acting bronchodilators (SABD), combination drugs (ICS/LABA); also consumption of beclomethasone (B), fluticasone
(F), fluticasone/salmeterol (FS) and budesonide/formoterol (BF) was estimated.
Results: In 2008 more than 74% of patients had moderate and severe asthma
requiring mandatory prescription of ICS, including combination ICS with LABA,
in accordance with international guidelines for BA. In 2010 the share of such
patients has increased to 77.5 percent. In 2008 the share of patients receiving ICS
was 40%, in 2009 - 42%, in 2010 - 39%. LABA consumption slightly decreased 7%, 8% and 4%, respectively. The use of SABD had a slight tendency to increase:
12%, 16%, 19%. It should be noted that the number of registered patients with BA
in the city has not significantly increased (in 2008 - 7308, in 2010 - 7426). In 2004,
patients with BA received 11775 packs of B, 4(!) packs of fluticasone F, 36(!) packs
FS; BF was not assigned. In 2010 intake of B was 8277 packs, increas use of F and
combination drugs (F - 3590, BF - 2284, FS - 6410 packs). In 2004 patients with
BA consumed 589,89 g ICS. In 2010, this volume increased to 681,93 g. In 2010,
the share of the modern combined drugs increased to 27% of all anti-asthma drugs.
Conclusions: The analysis of consumption of anti-asthma drugs demonstrates
positive dynamics - increased use of ICS in general, and the use of modern
combined preparations ICS/LABA.

P1008
The impact of medical education on asthma/rhinitis management by general
practitioners
Sandra Baldacci 1 , Sara Maio 1 , Marzia Simoni 1 , Sonia Cerrai 1 , Giuseppe Sarno 1 ,
Patrizia Silvi 1 , Francesco Di Pede 1 , Marco Borbotti 1 , AnnaPaola Pala 2 ,
Megon Bresciani 1 , Giovanni Viegi 1,3 . 1 Pulmonary Environmental Epidemiology
Unit, Institute of Clinical Physiology, National Research Council, Pisa, Italy;
2
Technosciences Unit, Institute of Clinical Physiology, National Research
Council, Pisa, Italy; 3 Institute of Biomedicine and Molecular Immunology,
National Research Council, Palermo, Italy
Background: Studies on the effectiveness of medical education programs to
improve the adherence to guidelines (GL) report conflicting results.
Aim: To evaluate the impact of a medical education course (MEC) on the behavior
of general practitioners (GPs) to treat asthma and allergic rhinitis (AR).
Methods: 1820 patients with either AR or asthma (mean age 41yrs) of 107 Italian
GPs. 50% of GPs attended a preliminary MEC (group A) and 50% did not (group
B). The adherence for AR and asthma treatment was evaluated according to ARIA
and GINA GL.
Results: AR and asthma were diagnosed in 78% and 56% of patients, respectively.
Higher compliances to ARIA GL were found in Group B for treating mild AR,
in Group A for treating moderate-severe AR. Adherence to GINA GL for asthma
treatment did not significantly differ between group A and B: an insignificant
trend to higher compliances was observed in group A for treating severe persistent
asthma without AR (63 versus 46%), in group B for treating severe persistent
asthma with concomitant AR.
Conclusions: We confirmed that GPs often tend to treat patients independently
from GL. A single medical educational course seems to improve adherence to GL
only for treating severe patients.
This work was supported by the “Italian Medicines Agency (AIFA)”, within the
independent drug research program, contract no. “FARM5JYS5A”.

P1009
15-year temporal asthma patterns in a large French cohort of elderly women
Margaux Sanchez 1,2 , Jean Bousquet 1,2 , Nicole Le Moual 1,2 ,
Bénédicte Jacquemin 1,2 , Jean Maccario 1,2 , Françoise Clavel-Chapelon 2,3 ,
Francine Kauffmann 1,2 , Pascale Tubert-Bitter 2,4 , Raphaëlle Varraso 1,2 .
1
Respiratory and Environmental Epidemiology, INSERM, CESP U1018, Villejuif,
France; 2 UMRS 1018, Université Paris Sud 11, Kremlin Bicêtre, France;
3
Nutrition, Hormones and Women’s Health, INSERM, CESP U1018, Villejuif,
France; 4 Biostatistic, INSERM, CESP U1018, Villejuif, France
The use of repeated measurements to assess asthma has been little investigated,
despite its relevance regarding temporal phenotypes. Using repeated answers to
a single question asked 7 times over 15 yrs, 3 asthma patterns were a priori
defined. The aim was to compare these patterns to prescription data to evaluate
their validity.
Asthma answers (have you ever had asthma attacks?) were collected from 7 questionnaires in the French E3N study (70,428 women, 55-82 yrs). The first pattern
“never asthma” included women who never answered yes (n=64,061, 91%). The
second pattern “consistent asthma” included women who answered yes at least
once, never followed by a no in subsequent questionnaire (n=2,853, 4%). The third
pattern “inconsistent asthma” included women who answered yes followed by at
least one no (n=3,514, 5%). Using prescription database, we identified inhaled
corticosteroids (ICS) and bronchodilators (IBD) dispensed (2004-2009)
“Consistent asthma” claimed back more anti-asthma drugs than “never asthma”;
“inconsistent asthma” had intermediate means of reimbursements (yearly means
ICS/IBD: 2.24/1.17, 0.10/0.04, 1.23/0.73 resp.). Both “consistent” and “inconsistent” patterns had increasing reimbursements of ICS and IBD according to the
number of positive answers to the question through the 7 questionnaires.
Total number of positive answers through 7 questionnaires

Consistent asthma
ICS, mean/yr
IBD
Inconsistent asthma
ICS
IBD

1

2

3

4

5

6

7

1.53
0.39

1.51
0.70

2.88
1.59

3.41
2.14

3.65
2.29

4.01
2.75

4.64
3.22

0.39
0.16

0.69
0.36

0.88
0.65

1.63
0.89

2.28
1.38

3.29
1.91

Our results showed a good reliability of our a priori asthma patterns, underlying
the importance of temporal variations in asthma.

179s

S UNDAY, S EPTEMBER 2 ND 2012
P1010
Acute asthma in Buenos Aires
Gabriel Garcia 1 , Miguel Bergna 1 , Luis Nannini 1 , Hugo Neffen 1 ,
Gustavo Rodrigo 2 , Sandra Mercurio 1 . 1 Sección Inmunología y Enfermedades
Obstructivas, Asociación Argentina de Medicina Respiratoria, Buenos Aires,
Argentina; 2 Departamento de Emergencia, Hospital Central de las Fuerzas
Armadas, Montevideo, Uruguay; 3 Director of Medical Depatrment, Lab.
AstraZeneca, Buenos Aires, Argentina

from 21.2 in 2000 to 18.9 per 100 000 in 2008. All regions, except the Algarve,
had a decrease. In this region a steep increase was observed in hospitalizations:
from 15.9 in 2000 to 40.1 in 2008 per 100.000 adults.
Conclusions: Overall, the rate of hospitalizations for asthma is decreasing over
years (with a global decrease of 7.5 per 100.000 inhabitants in the 9 years). Further
analysis should be performed in order to understand why the Algarve had such a
steep increase while the other regions had decreases.

Objective: To establish if management of acute asthma in the emergency rooms
in Buenos Aires follows the international guidelines
Method: We conducted an anonymous survey to physicians from 48 public hospitals (25 from Buenos Aires and 23 from sub urban zone) during March/April
2011.
Results: One hundred sixty three medical doctors from emergency rooms were
surveyed (Graduation year 1999±9), forty-two (25%) were pediatricians. There
was one respiratory hospital in each zone. 93% of the medical doctors responded
that they commonly treated patients with acute asthma. However, 48% did not have
guidelines or protocol in the emergency room, whereas 65% commented that they
did not have access to any poster, checklist or guide for acute asthma management.
91% of the doctors explained that they had a pulse oxymeter in the emergency
room but only 18% reported that they had a Peak expiratory Flow Meter. More than
80%, informed that they used nebulised salbutamol in the first hour of treatment,
39% associated to ipratropium and more than a third used systemic corticosteroids
through intravenous route. More than three quarters of the doctors gave a written
plan to the patient but a short course of oral costiscosteroids was prescribed only
by 20% of the surveyed doctors.
Conclusion: This survey showed that management of acute asthma in Buenos
Aires does not follow international recommendations and guidelines.

P1013
Participation in the ARGA study: Long term impact on asthma management
Sandra Baldacci 1 , Sara Maio 1 , Anna Angino 1 , Marzia Simoni 1 , Sonia Cerrai 1 ,
Giuseppe Sarno 1 , Franca Martini 1 , Patrizia Silvi 1 , Marco Borbotti 1 ,
AnnaPaola Pala 2 , Giovanni Viegi 1,3 . 1 Pulmonary Environmental Epidemiology
Unit, Institute of Clinical Physiology, National Research Council, Pisa, Italy;
2
Technosciences Unit, Institute of Clinical Physiology, National Research
Council, Pisa, Italy; 3 Institute of Biomedicine and Molecular Immunology,
National Research Council, Palermo, Italy

P1011
Variation of seasonal (monthly) hospitalizations in asthmatic patients:
Difference between allergic and non allergic asthma
Ferdaous Yangui, Asma Migaou, Maher Abouda, Mariem Triki, Nidhal Balloumi,
Hend Khouani, Mohamed Ridha Charfi. Department of Pneumology, Hospital of
FSI, La Marsa, Tunisia
Background: The seasonality of asthma hospitalizations (AH) may reflect the
variation of triggers exposure. The recognition of clear seasonal (monthly) patterns
of asthma hospitalizations may allow preventive strategies to be developed.
Objective: The aim of this study was to determine if there is a seasonal (monthly)
pattern to asthma hospitalizations in patients with allergic and non-allergic asthma.
Methods: This study retrospectively analyzes the seasonality of AH in our department of pneumology, between January 2006 and December 2011. We evaluated all
AH occurring this period for patients with Allergic Asthma (AA) and Non-Allergic
Asthma (N-AA). The diagnosis and classification in AA and N-AA were made
according to the results of skin prick testing (SPT) to common aeroallergens.
Patients with AA defined as those with ≥ 1 positive SPT and patients with N-AA
defined as those with negative SPT.
Results: There were 82 AH in 50 patients with a mean age of 47 years and a sex
ratio of 0.47. There were 38 AH in 27 patients with AA (9 males, 18 females) and
44 AH in 23 patients with N-AA (7 males, 16 females).
AH showed a peak in December-January, April and October. In Patients with
AA we noted the three peaks. In Patients with N-AA we see only the peak of
December-January.
Conclusion: These findings suggest that AH have a different clear seasonal
(monthly) variation between patients with AA and N-AA. The seasonality in AA
admissions was far more pronounced than in N-AA. These results may offer
significant opportunities for improved disease management.

P1012
Hospitalizations for asthma in Portugal from 2000 to 2008: Different trends
in different regions
Manuel Vaz 1 , Alberto Freitas 2 , Daniela Alves 3 , João Fonseca 4,2 , Tiago Jacinto 2 .
1
Serviço de Pneumologia, Hospital São João, EPE, Porto, Portugal; 2 Center for
Research in Health Information and Decision Sciences, Faculdade de Medicina
da Universidade do Porto, Portugal; 3 Serviço de Pneumologia, Hospital Braga,
Braga, Portugal; 4 Serviço de Imunoalergologia, Hospital São João, EPE, Porto,
Portugal
Objectives: To study regional differences and time trends of hospitalizations due
to asthma in Portugal between 2000 and 2008.
Material and methods: Retrospective study of hospitalizations for asthma (inpatient records only), for all ages, in acute care hospitals of the national healthcare
system (N=85) in mainland Portugal, between 2000 and 2008. Analysis per region
(North, Centre, Lisbon, Alentejo and Algarve) of all discharges that included
asthma as the principal diagnosis, identified using ICD-9-CM (codes 493.xx).
Results: 28,707 patients were hospitalized due to asthma (0.3% of total admissions
in the same period). Globally, the rate of hospitalizations for asthma per 100 000
inhabitants decreased from 35.3 in 2000 to 27.8 in 2008. In children (age<18
years) the rate decreased from 93.4 in 2000 to 67.5 per 100 000 in 2008, with the
exception of 2 regions: Algarve increased from 40.2 to 82.4 and Alentejo from 50.1
to 69.7 per 100 000. In adults, the reduction was less pronounced over the years:

Background: Preliminary results of “Respiratory allergic diseases: monitoring
study of GINA and ARIA guidelines (ARGA)” study show a poor effect of a
medical education course on Global Initiative for Asthma (GINA) guidelines in
improving asthma management.
Aim: To evaluate the long term impact of participating in a prospective study on
Italian General Practitioners (GP) focused on monitoring the utilization of GINA
and Allergic Rhinitis and Its Impact on Asthma (ARIA) guidelines for asthma and
allergic rhinitis management.
Methods: 107 GP enrolled 936 asthmatic patients (mean age 44yrs). For each patient, a self-administered questionnaire on respiratory allergic diseases/symptoms,
daily activity limitations, quality of life (by RHINASTHMA questionnaire), disease control (by Asthma Control Test – ACT), health self perception and the
relative form filled in by GP were available at baseline and follow up 12 months
apart.
Results: Comparing baseline with follow up, asthma outcomes show an improvement: from 54.2 to 67.4% for asthma control, from 85.2 to 80.0% for asthma-like
symptoms in the last 12 months, from 71.9 to 67.2% for daily activity limitations,
from 61.2 to 66.6% for good health self perception and from 21.7 to 18.9 for
quality of life score.
Conclusions: Involvement in a prospective study on asthma management seems
to produce a long term effect in GP attitudes ameliorating their asthmatic patients
quality of life.
This work was supported by the “Italian Medicines Agency (AIFA)”, within the
independent drug research program, contract no. “FARM5JYS5A”.

P1014
The education of physicians GINA and GOLD and a registration of chronic
lung diseases in adult population of the Russian Federation
Tatiana Bilichenko, Alexander Chuchalin. Epidemiology, Pulmonology Research
Institute, Moscow, Russian Federation
Objective: To study the effects of educational programs GINA and GOLD on
a registration of chronic lung diseases (CLD) according to the forms of State
statistical reporting.
Material and methods: We analyzed a morbidity (M) and an incidence of disease
(ID) in adults 18 years and older according to Federal State statistical observation
(form No. 12) for the Russian Federation. The information about M and ID of
chronic bronchitis (CB) and emphysema of lungs (EL) (code on ICD-10 J40-J43),
COPD (code J44) and bronchoectazia (BE) (code J47), bronchial asthma (BA)
(code J45-J46) was used for the period from 2004 to2010. The mean levels of M
and ID were calculated at 100 000 adult population of Russian Federation.
Results: Since 2004 the large educational programs GINA and GOLD were extended among physicians. During seven years M CB and EL decreased gradually
from 1552,9 up to 1435,6 (p<0,01), i.e. -7,6% in 2010. ID CB and EL from 2004
to 2010 increased from 203,9 to 254,0 of cases (p<0,01), the growth rate was
+24,6% in 2010. M COPD and BE gradually increased: M was +39,8% (from
487,1 to 680,8; p<0,01) and ID was +52,2% (from 42,1 to 64,1; p<0,01) at 2010.
M BA was increased by +16,4% in 2010 year (from 719,0 to 861,7; p<0,01). The
highest ID BA (+16,7%) was in 2006: 52,6 (2004) and 61,4 (2006) accordingly
(p<0,01). In subsequent years ID BA declined and the growth rate was only +5,7%
in 2010 (55,4cases). The similar trends in M and ID were observed throughout the
territories of the Russian Federation.
Conclusion: Educational programs have had a significant impact on the registration
of CLD in adults of the Russian Federation.
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Causes of work-exacerbated asthma
Paul Henneberger 1 , Kjell Torén 2 . 1 Division of Respiratory Disease Studies,
NIOSH/CDC, Morgantown, WV, United States; 2 Department of Public Health
and Community Medicine, Sahlgrenska Academy at Gothenburg University,
Gothenburg, Sweden

107. Occupational asthma
P1015
Chemical exposure and lung function in the fragrance industry: A multi-site
cross-sectional study
Garry Dix 1,2 . 1 School of Health Sciences and Social Work, University of
Portsmouth, Hampshire, United Kingdom; 2 Regulatory Dept., CPL Aromas,
Brixworth, Northants, United Kingdom
Introduction: Fragrance production employees are exposed to large quantities of
chemical mixtures, at exposure levels significantly higher than the final consumer.
Aims and objectives: To answer the research question:
In fragrance industry employees, is occupational respiratory exposure to chemicals
linked to a reduction in lung function?
Methods: A cross-sectional study was designed, using an exposed group (fragrance production) and a control group (non-exposed industry employees). 5 UK
fragrance companies took part, total sample size was 112 (exposed n=60, controls n=52), calculated as sufficient to achieve 80% power and 5% significance.
Spirometric measurements (FEV1 , FVC, PEF) were taken pre- and post-shift, and
cross-shift decline was calculated. Questionnaires were completed regarding potential confounding factors (smoking, body mass index, personal or family history
of respiratory problems). Analysis of covariance (ANCOVA) was performed using
the statistical package SPSS (v18).
Results: Adjusted mean difference between groups (exposed vs. control) for each
outcome was not observed to be statistically significant (table below).
Family history of respiratory problems was observed to have a significant effect
on PEF (p=0.043).

Rationale: A 2011 Statement of the American Thoracic Society concluded that
work-exacerbated asthma (WEA) is common in industrialized nations, with a
prevalence of 21.5% in adults with asthma. While there are published lists of
workplace agents that can cause occupational asthma, there are no comparable
lists for WEA. We reviewed published articles to prepare such a list.
Methods: We systematically searched the peer-reviewed medical literature to
identify articles about WEA published during 1980–2011. We selected articles
that reported WEA agents determined case-by-case (from clinical case series,
surveillance and worker compensation programs) or in risk-set analyses that used
statistical models to determine occupational exposures associated with exacerbation
of asthma or WEA.
Results: The literature search identified 13 articles that reported exposures for
work-related exacerbation of asthma, including 3 risk-set studies. The studies were
conducted in several countries in North America and Europe, and used various
criteria for WEA and methods to determine exposures. From studies with WEA
identified on a case-by-case basis, the more common types of agents included miscellaneous chemicals, dust, paint, smoke, indoor air quality, and cleaning products.
From two risk-set studies conducted in general population settings, exposures with
statistically significant (p≤0.05) relative risks of 2.0 or greater included dusts,
high exposure to gas and fumes, indoor air quality, physically strenuous work, and
probable daily occupational exposure to dust, gases, or fumes.
Conclusions: Various types of workplace exposures can exacerbate asthma, including irritants, agents with sensitizing traits, and physical factors such as strenuous
exercise.

Adjusted mean differences between Exposed and Control groups*
Outcome
FEV1%pred
FVC %pred
PEF %pred

Adjusted mean difference*

95% CI

p-value

0.256
–0.236
0.619

–1.383–1.895
–2.410–1.937
–2.518–3.756

0.757
0.830
0.696

*Adjusted for smoking, body mass index, personal history of respiratory problems, family history
of respiratory problems.

Conclusions: Occupational respiratory exposure to chemicals used in fragrance
production did not have a significant effect on lung function.

P1016
Across-shift decrease in fractional exhaled nitric oxide among Tanzanian
cement production workers
Alexander Tungu 1,2 , Magne Bråtveit 2 , Simon Mamuya 3 , Bente Moen 2,4 . 1 Centre
for International Health, University of Bergen, Hordaland, Norway; 2 Department
of Public Health and Primary Health Care, Section for Occupational Medicine,
University of Bergen, Hordaland, Norway; 3 Department of Environmental and
Occupational Health, Muhimbili University of Health and Allied Sciences, Dar es
Salaam, Tanzania, United Republic of; 4 Department of Occupational Medicine,
Haukeland University Hospital, Bergen, Hordaland, Norway
Background: There is limited information on fractional exhaled nitric oxide
(FENO ), a marker of respiratory inflammation, among cement production workers.
Aim: To explore possible across-shift changes in FENO over an 8h shift among
dust exposed cement production workers in Tanzania.
Methods: We examined 48 cement production workers (exposed) and 27 workers
from a mineral water factory (controls), all non-smokers. Pre-shift and post shift
FENO measurements (parts per billion, ppb) were performed using a NIOX MINO
machine, for 2 day shifts among controls and 3 day shifts among exposed. Full
shift personal total dust samples were collected in participants’ breathing zone.
Results: Baseline geometric mean (GM) of FENO for the respective days of examination were 20.4 ppb, 20 ppb and 19.1 ppb among exposed, and 16.3 ppb and
16.2 ppb among controls. There was a significant across shift decrease in FENO
for the three days of examination among the exposed (2.9 ppb, 2.4 ppb and 3.4
ppb, respectively, paired t-test, p<0.05), while the decrease was not significant
among controls (1.4 ppb and (0.2 ppb). The change in across shift FENO was
not significantly different between exposed and controls. The GM for total dust
exposure among exposed was 9.4 mg/m3 and 0.28 mg/m3 among controls. There
was no correlation between the across shift FENO change and total dust exposure.
Conclusion: The across-shift FENO decrease in cement production workers was
not significantly associated with occupational dust exposure, and the reason for
this change should be determined in future studies.

P1018
Nasal symptoms, lung function changes, and sensitization to work-related
allergens in hairdressers
Dragan Mijakoski 1 , Jovanka Karadzinska Bislimovska 2 , Saso Stoleski 2 ,
Jordan Minov 2 , Mimoza Marsenic 1 . 1 Allergy Center, Institute for Occupational
Health of RM, GA2LEN CC, WHO CC, Skopje, Macedonia, The Former Yugoslav
Republic of; 2 Dpt for Functional Respiratory Diagnostics, Institute for
Occupational Health of RM, GA2LEN CC, WHO CC, Skopje, Macedonia, The
Former Yugoslav Republic of
Objective: To assess the occurrence of nasal symptoms in hairdressers and their relation to respiratory symptoms, bronchial hyperresponsiveness (BHR), and positive
patch testing.
Methods: Cross-sectional study was conducted at the Institute for Occupational
Health of RM, Skopje, including 50 female hairdressers (mean age 32.1±7.3
years, mean job duration 12.6±8.4 years) and 50 office workers, matched by
gender, age, job duration and smoking status. Evaluation of examined subjects
included completion of questionnaire on nasal and respiratory symptoms in last
12 months, spirometry, histamine challenge (PC20 ≤ 8 mg/mL), and patch testing
to work-related allergens.
Results: Prevalence of overall nasal symptoms in last 12 months among examined
hairdressers was 36% (varying from 40% for rhinorhoea to 32% for nasal itching)
and it was significantly higher than its prevalence in office workers (36% vs. 14%,
P < 0.05). Nasal symptoms were significantly related to respiratory symptoms
in both hairdressers and office workers. Spirometry showed lower parameters
in hairdressers with significant difference for MEF25 and MEF50. Significant
association was registered between nasal symptoms and BHR in hairdressers (P
< 0.05). Prevalence of BHR was higher in hairdressers with significantly higher
severity (P < 0.05). Patch testing to ammonium persulfate, ammonium thioglycolate, paraphenylenediamine, and pyrogallol was positive in 72%, 22%, 18%, and
4% of all hairdressers reporting nasal symptoms, respectively.
Conclusion: Our data indicate high prevalence of nasal symptoms in hairdressers
and their significant relation to respiratory symptoms, BHR and sensitization to
work-related allergens.

P1019
Therapeutic potential of mesenchymal stem cells modified to secrete
anti-inflammatory protein sST2 in a model of occupational asthma
Xavier Munoz 1 , Itziar Martínez-González 2 , Josep-Maria Aran 2 , Oriol Roca 1 ,
Ferran Morell 1 , Maria-Jesus Cruz 1 . 1 Respiratory, Hospital Vall d’Hebron,
Barcelona, Spain; 2 Grup de Genètica Mol.lecular, Institut d’Investigacions
Biomèdiques de Bellbitge, Barcelona, Spain
Background: The aim of this study was to evaluate the ability of mesenchymal
stem cells modified to secrete sST2 to attenuate the inflammatory and respiratory
symptoms in an animal model of occupational asthma (OA) to persulfate salts.
Methods: Occupational asthma was induced in BALB/c mice (1). Twenty-four
hours after induction of asthma, the animals received intravenously 1 * 106 of
mesenchymal stem cells (MSC Group), mesenchymal stem cells genetically modified with a lentiviral vector expressing the gene sST2 (ST2 group) or saline (group
S). Bronchial hyperresponsiveness was assessed using methacholine provocation.
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Pulmonary inflammation and levels of immunoregulatory cytokines were determined in BAL. Total serum IgE was measured in blood. The analyzes were made
on days 2, 4 and 7 after induction of asthma.
Results: Animals sensitized to persulfate salts showed an increase in bronchial
hyperresponsiveness to methacholine and in the % of neutrophils and total IgE
after inhalation of persulfate salts, compared with the control group. The animals treated with mesenchymal stem cells showed a decrease of the bronchial
hyperresponsiveness to methacholine and the percentage of neutrophils and total
IgE compared to the control group S. There were significant differences between
groups MSC and ST2 in the levels of IFN-g, IL-13 and IL-6 that were lower in
the ST2 group on day 4 after induction of asthma.
Conclusions: In the described model of OA mesenchymal stem cells modified to
secrete sST2 have shown anti-inflammatory capacity and attenuation of bronchial
hyperresponsiveness.
(1) De Vooght V, et al. Thorax 2010; 65(3):252-7
Study funded by Fis PI10/00782.

from 52 plants in study 2 returned a questionnaire on resp. symptoms, employment
and smoking habits. Assessment of wood dust exp. was based on job exposure
matrices including factory size, task and personal dust measurements (2,217 in
study 1 and 1,355 in study 2).
Results: The median (range) of inhalable dust conc. was 0.8 (0.4-1.6)mg/m3 in
study 1 and 0.6 (0.3-1.1)mg/m3 in study 2. The prev. of selfrep. asthma was higher,
but the prev. of resp. symptoms were lower in study 2 vs. study 1.
In adj. logistic regression analyses wood dust exposure explained the difference
in symptom prevalence between study 1 and study 2, but no effect was found for
selfrep. asthma. No influence of sex, smoking and age was seen.

P1020
Serial PEF measurements detect occupational alveolitis and occupational
asthma due to metal-working fluid
Vicky Moore 1 , Arun Dev Vellore 1 , Alastair Robertson 1 , Wendy Robertson 2 ,
Sherwood Burge 1 . 1 Occupational Lung Disease Unit, Birmingham Heartlands
Hospital, Birmingham, United Kingdom; 2 Warwick Medical School, University of
Warwick, Coventry, United Kingdom
Introduction: Serial measurements of Peak Expiratory Flow (PEF) are the most
appropriate and available method for confirming occupational asthma. Changes in
PEF might also occur in alveolitis.
Aims: To compare work-related changes in PEF between workers with allergic
alveolitis and occupational asthma with exposure to the same metal-working fluid
aerosols.
Methods: Symptomatic workers with restday improvement from an engineering
factory were asked to measure PEF 8 times daily for 4 weeks at home and at work
before remedial action in the workplace. Allergic alveolitis was diagnosed by an
expert panel from combinations of systemic symptoms with breathlessness, audible
crackles in the lungs, CXR or CT scan showing compatible interstitial changes and
reduced DLCO. Occupational asthma was diagnosed from work-related wheeze
or breathlessness and confirmed with physiological tests including serial PEF
measurements. The Oasys PEF plotter was used to calculate differences between
rest and workdays for mean PEF, diurnal variation and the scores used to confirm
occupational asthma (Oasys, ABC and timepoint).
Results:
Table 1

Mean difference in PEF rest-workdays (litres/min) (SD)
Mean diurnal variation on workdays (% mean) (SD)
Mean diurnal variation on restdays (% mean) (SD)
% with mean workday diurnal variation >20% predicted
Oasys score >2.5 (%)
ABC score >15 (%)
Positive timepoint analysis (%)

Occupational
alveolitis
(n=15)

Occupational
asthma
(n=39)

p

22.5 (30.8)
14.9 (7.7)
9.7 (6.9)
20
53.3
46.7
66.7

26.1 (26.9)
14.9 (6.0)
11.6 (5.9)
23.1
71.8
57.9
69.2

0.5
0.8
0.2
0.8
0.2
0.5
0.9

Conclusion: Changes in serial PEF measurements are similar in workers with
occupational allergic alveolitis and occupational asthma.

P1021
Decrease in respiratory symptoms in the Danish furniture industry is
associated to a decline in wood dust exposure – Results from two cross
sectional studies 5 years apart
Vivi Schlünssen 1 , Gitte Jacobsen 1,2 , Inger Schaumburg 3 , Torben Sigsgaard 1 .
1
Department of Public Health, Section of Environmental and Occupational
Medicine, Aarhus University, Aarhus, Denmark; 2 Department of Occupational
Medicine, Herning Hospital, Herning, Denmark; 3 Neuro Centre, Aarhus Sygehus,
Aarhus University Hospital, Aarhus, Denmark
Objective: To investigate associations between wood dust exp. and resp. symptoms
in two studies 5 years apart from the same area.
Methods: 2,032 woodworkers from 54 plants in study 1 and 1,889 woodworkers
Prevalence and unadjusted OR of respiratory symptoms
Prevalence % (n)

Ever asthma
Wheeze ever
Daily Coughing
Chronic Bronchitis
Any Nose symptom

Study 1

Study 2

6.2 (120)
20.2 (399)
32.8 (637)
9.5 (166)
48.8 (956)

8.2 (149)
17.8 (328)
27.9 (507)
7.5 (125)
42.8 (788)

OR (95% CI)

1.35 (1.10–1.69)
0.85 (0.73–0.99)
0.79 (0.69–0.90)
0.78 (0.62–0.97)
0.78 (0.70–0.88)

Figure 1. Change in OR for study 2 vs. study 1, unadjusted and adjusted for wood dust exposure.

Conclusion: An association between respiratory symptoms and wood dust exposure was confirmed.

P1022
Irritative respiratory simptoms and ventilatory function to workers exposed
to man made mineral fibres
Micaela Margineanu, Eugenia Danulescu, Felicia Gradinariu, Carmen Croitoru,
Madalina Ipate. Occupational Health, National Institute of Public Health - Public
Health Regional Center, Iasi, Romania
We conducted a case-control study of 43 subjects who use Man Made Mineral
Fibres (MMMF) to isolate cookers: 25 male and 18 female, aged 29-55, average of
exposure 17.7±4.1 years and a matched control group. Clinical, respiratory, skin
and eye symptoms were recorded by questionnaire, pulmonary functional tests
(PFT); MMMF mean concentration in the workplace air was measured.
Prevalence of chronic respiratory symptoms in exposed workers was insignificantly
higher (32% vs. 21%).
Significantly higher prevalence was found for irritative simptoms of the upper
airways (r=0.32, p<0.05), itching eye (r= 0.35, p<0.05) and cutaneous symptoms
such as itching, erythema or urticarial reactions. Irritative anomalies of the upper
airways in exposed workers were significantly associated with duration of exposure
(r=0.57, p<0.005). A significant correlation between symptoms and PFT values
was found in workers having more then 10 years exposure. Values of FVC, FEV1,
FEV1/FVC and small airways indices in exposed workers were significantly lower
(r=0.42, p<0.01). Small airways changes in exposed workers were strongly linked
to duration of exposure (r=0.37, p<0.05) whereas relation of cutaneous symptoms
and professional age was not significantly linked. We found that irritative ocular
or tegumentary syndrome was more frequently revealed at the exposed subjects,
especially in the first 10 years of activity.
Our data suggest interactive influence of workplace exposure to MMF in development of irritative anomalies of the upper airways with predominantly smaller
airways affecting.

P1023
Blood oxidative markers in glass industry workers and related respiratory
outcomes
Felicia Gradinariu, Eugenia Danulescu, Razvan Danulescu, Micaela Margineanu,
Carmen Croitoru, Viorel Cazuc. Occupational Medicine Department, Regional
Centre of Public Health, Iasi, Romania
Aim: Workers from a glass factory were investigated by a longitudinal study to
detect respiratory outcomes and their relations with working conditions.
Material/Methods: 229 nonsmoker workers (40% men) with mean age 35±9
yrs and mean exposure in glass industry 14±9 yrs were examined by clinical,
spirometric and biochemical tests. Blood superoxide dismutase (SOD), glutathione
peroxidase (GSHPx) and serum lipoperoxides (LP) were assayed as effect markers. Occupational risk was estimated by workplace air contaminants (WAC), Pb in
blood, urine (U-Pb), and by urinary delta-aminolevulinic acid (ALA).
Results: Although WAC (inorganic Pb, acetone, toluene, white spirit, varnishes)
ranged under TLVs, cumulative toxic index was 2.6, indicating a potential hazard
risk. 33% of subjects had respiratory changes: 28% cough, 19% sputum production, 8% dyspnea, 18% reported all three symptoms and 15% had obstructive
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distal sd. In the subgroup of glass painters (n=35), SOD and GSHPx activities
correlated significantly (r=0.77, p<0.001), each of them depending of exposure
length (r=0.32, p<0.05). U-Pb correlated with ALA releases (r=0.52, p<0.01).
SOD activity varied directly with U-Pb (r=0.36, p<0.05) and ALA content (r=0.38,
p<0.05) showing the link between oxidative imbalance and Pb exposure. Respiratory symptoms incidence correlated with LP level in subjects with > 15 yrs
exposure in glass industry (r=0.29, p<0.05, n=45), revealing how the increase of
this oxidative marker parallels respiratory consequences.
Conclusions: Glass workers encounter cumulative occupational risks which affect
their health. Though non-specific, oxidative stress markers are useful as early
signals which could foresee health impairment.

P1024
Absence of nonspecific bronchial responsiveness (NSBR) in occupational
asthma (OA): A case-series study
Jacques André Pralong, Jocelyne L’Archevêque, Manon Labrecque,
Catherine Lemière, André Cartier. Chest Medicine, Hôpital du Sacré-Coeur,
Montréal, Canada
Background: Although increased NSBR is a key component of OA it may be
absent in rare occasions as previously shown.
Objective: Describe the prevalence of confirmed OA with normal NSBR before
and after specific inhalation challenge (SIC).
Methods: We retrospectively reviewed our database containing all SIC done in
our laboratory or at work between 1997 and 2011. OA was defined by a positive
SIC with a ≥20% sustained decrease in FEV1; normal NSBR was defined by
PC20Methacholine (PC20M) >16 mg/ml.
Results: 373/1193 workers tested had confirmed OA. 22/373 (5.9%) had normal
NSBR before and after SIC. The mean±SD delay between cessation of exposure at
work and SIC was 96.2±81.7 days. However, 10 subjects had at least one PC20M
< 16 mg/ml during their investigation while symptomatic and at work for 9 of
them. The remainder 12 had normal NSBR on all tests but only 3 subjects had
such a test while at work (2 while symptomatic). Among the 22 cases, 20 were
atopic, 15 were exposed to a high molecular weight agent, 4 to a low molecular
weight chemical and 3 to various agents during workplace challenge. Seventeen,
4 and 1 subjects had an early, late and atypical asthmatic reaction respectively.
However, even if NSBR was always within the normal range, 3 subjects had a
significant drop in PC20M (> 3.2 fold) post-SIC and 13/14 showed an increase in
sputum eosinophils count after SIC (mean increase of 9.9±16.7%).
Conclusions: We describe 22 cases of confirmed OA despite normal NSBR before
and after SIC. This is however rare (5.9% of confirmed cases of OA by SIC). In
our experience, it is exceptional to have normal NSBR while symptomatic and at
work in cases of confirmed OA.

P1025
Does FENO predict FEV1 response to exposure cessation in occupational
asthma?
Arun Dev Vellore 1 , Vicky Moore 1 , Wendy Robertson 2 , Cedd Burge 1 ,
Alastair Robertson 3 , Jon Ayres 4 , P. Sherwood Burge 1 . 1 Occupational Lung
Disease Unit, Heart of England NHS Foundation Trust, Birmingham, West
Midlands, United Kingdom; 2 Warwick Medical School, University of Warwick,
Coventry, Warwickshire, United Kingdom; 3 Dept of Occupational Health,
University Hospital, Birmingham, West Midlands, United Kingdom; 4 Institute of
Occupational and Environmental Medicine, University of Birmingham, West
Midlands, United Kingdom
Introduction: The prognosis in workers with occupational asthma following cessation of exposure is very variable. We investigated whether FENO measured
while exposed to metal-working fluid affects FEV1 post-cessation of exposure
in workers from a single factory with an outbreak of occupational asthma.
Methods: A cross sectional study of engine manufacturers identified 75 workers
with occupational asthma. 68 workers had FEV1 calculated from linear regression of individual lung function measurements for a total of 5 years after the plant
closed. FENO was measured while exposed and and after removal.
Results: See Table 1.

Number
FEV1
Mean FENO while exposed (SD)
Mean FENO post exposure (SD)
Baseline FEV1 % predicted (SD)
NSBR %
Current smokers %
Atopy %
Never on ICS %
Latent period in years (SD)

FENO <24 ppb

FENO >24 ppb

36
–36.8 ml/yr
15.2 (5.2) ppb
17.9 (7.2) ppb
92.3 (15.6)
8.3
36
36
45
11.6 (6.7)

32
–8.02 ml/yr
49.7 (32.8) ppb
34.8 (24.4) ppb
100.6 (13.8)
21.9
19
56
50
11.0 (7.0)

Conclusion: Workers with normal FENO at presentation appeared to have increased FEV1 compared to those with FENO raised levels. The differences were
not statistically significant and needs investigation in larger worker groups.

P1026
Increased exhaled nitric oxide among workers exposed to metalworking fluid
aerosol
Marianne Andersson, Jonas Brisman, Oscar Hammar, Anna Dahlman-Höglund,
Anna-Carin Olin. Public Health and Community Medicine, Medicine,
Gothenburg, Sweden
Background: Recent outbreaks of respiratory symptoms among workers, including dry cough, asthma symptoms and pneumonitis, exposed to metal working fluids
(MWF), has initiated a cohort-study of 200 exposed and 75 unexposed workers.
The exposure is complex and it is yet unknown what causes the respiratory symptoms, i.e. the levels of aerosol exposure, chemical or bacterial components of the
MWF.
Aim: The overall aim is to identify and reduce harmful exposures among machine
workers exposed to MWF aerosols. In this subproject we wanted to examine
if repeated measurement of fractional exhaled nitric oxide (FENO) discriminate
subjects who develop airway inflammation after exposure.
Methods: A subgroup of 16 exposed workers, in whom personal exposure measurements were performed, were examined with FENO directly after summer
vacation and after a working period of at least 8 continues days. Subjects with
upper respiratory tract infection within three weeks were excluded, as well as
smokers and snuffers. FENO was measured with NIOX MINO® .
Results: FENO increased in 13 out of 16 subjects, the median FENO directly
after holidays was 14 ppb and 16.5 ppb after the working-period. The increase was
higher among those who had an initial higher FENO value. The mean increase of
FENO was 38% (95% CI 16-60%),analyzed with a paired t-test.
Conclusions: FENO increased substantially after exposure to MWF in most subjects. Repeated measurements of FENO in workers seem to be a relevant method
to identify subjects with airway inflammation after exposure to MWF. When more
subjects have been included in the study, FENO may also help to sort out what
characteristics of the exposure can be associated with airway inflammation.

P1027
Respiratory symptoms and lung function tests among the goldsmith engaged
in jewellery manufacturing industries in India
Subhabrata Moitra, Subhashis Sahu. Department of Physiology, University of
Kalyani, West Bengal, India
Introduction: The goldsmiths are exposed to various acidic and metallic fumes
at work. But no study has been reported on goldsmiths neither on the Indian
jewellery industries evaluating the relationship between occupational exposure and
respiratory health.
Aim: The study was carried out to see if there is a cause and effect relationship
between the exposure to metallic and acidic fumes and respiratory health effects
among workers engaged in Indian jewellery manufacturing industries.
Methods: 134 males participated in the study among which 100 were the industry
workers (mean age 34±4.2 years) and 34 were front desk office executives (mean
age 37±5.2) of the same industry. Evaluation of examined subjects included completion of a standardized questionnaire on respiratory symptoms and spirometry.
Data were analyzed using odds ratio with 95% confidence interval and logistic
regression adjusting for age, smoking status, second hand smoke exposure and
parental atopy/asthma.
Results: The goldsmiths had significantly higher prevalence of chronic cough (OR
= 3.5, 95% CI = 1.2-8.2), nasal allergy (OR = 2.9, 95% CI = 1.1-4.8), production
of phlegm (OR = 3.2, 95% CI = 1.4-6.2) and tightness in chest (OR = 2.7,
95% CI = 1.7-4.7) compared to the office workers. Results of spirometry showed
significantly lower percent predicted values of FVC (p< 0.05), FEV1 (p< 0.001),
FEV1/FVC (p< 0.01) and FEF25-75 (p< 0.001).
Conclusion: Due to exposure to various sensitizers and irritants (metallic and
acidic fumes) in the workplace the goldsmiths had higher prevalence of respiratory
disturbances and a reduced lung functions compared to the front office staffs.

P1028
Case control study to assess the prevalence of obstructive airway disease in
flour mill workers
Madhura Fadnis 1 , Sharad Agarkhedkar 2 , Tushar Sahasrabudhe 1 . 1 Department of
Pulmonary Medicine, Padmashree Dr. D.Y. Patil Medical College, Pimpri, Pune,
Maharashtra, India; 2 Department of Paediatrics, Padmashree Dr. D.Y. Patil
Medical College, Pimpri, Pune, Maharashtra, India
In India, the grain flour required for household cooking is made by grinding
grains in machine operated flour mills, which are usually small sized unventilated
rooms. These machines are operated by a single unskilled worker who works in
shift duties of 6 hours. During operation, the machine generates large amount of
flour or grain dust and produces clouds of flour that surrounds the worker thus
predisposing him to obstructive airway disease. 46 flour mills in the city were
visited. Customers of the mills with short exposure to flour dust served as controls
who were matched for age and sex. Those with active lung infection or scarring
and tobacco smokers were excluded from both groups. On site measurement of
PEFR was done, using Mini Wright’s peak flow meter for a total of 44 workers
and 44 controls. The intention of using a peak flow meter instead of spirometry
was to evaluate usefulness of this simple modality which can be easily applied in
villages where flour mills are more common and spirometry is not available. The
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peak flow readings between >100%, 80-99%, 50-79% and <50% predicted value
were labelled as normal, green, yellow and red zone respectively. 22/44 workers
had normal PEFR as against 38/44 controls. 19 and 3 workers were in green and
yellow zone respectively whereas 6/44 controls were in green zone.19/27 workers
using a face mask had normal PEFR as against only 3/17 not using the mask
(P<0.0001). Only 1/46 mills had enclosed machine with dust filter and the worker
was in green zone even after 15 years of work duration. The study indicates
a potential occupational hazard to the flour mill workers. Use of face mask or
enclosure of machine can potentially reduce the risk.

P1029
Acute bronchitis morbidity in railway and subway train machinists
Elena Amelchenko 1 , Tatyana Rybina 1 , Oksana Omelyanenko 2 . 1 Clinical
Laboratory of Occupational Diseases, Republican Scientific and Practical Center
of Hygiene, Minsk, Belarus; 2 1st Department of Internal Diseases, Belarusian
State Medical University, Minsk, Belarus
Background: Upper respiratory tract diseases takes the first place in personified
morbidity structure in Minsk (Belarus) subway train machinists.We aimed to reveal the probable reasons for high rate of acute bronchitis (AB) in subway train
machinists.
Methods: Prospective, longitudinal study included 2 comparable groups: the 1st –
1068 subway train machinists, mean age 33,9±8,9 years, mean length of service
8,84±6,6 years; the 2nd – 1212 railway train machinists, mean age 43,3±6,8 years,
mean length of service 12,0±9,9 years. AB personified morbidity was assessed
during 2005-2008.
Results: AB personified morbidity in the 1st group was higher then in the 2nd
group (29,7 cases and 286,4 days per 100 workers vs. 4,87 cases and 46,6 days per
100 workers respectively, p<0,05). Odds ratio (OR)for subway train machinists
was 6,1±0,14 (OR±m), 95% confidence interval - [4,68; 7,95], etiological portion
- 83,6%.The highest morbidity level in the 1st group was established in the age
interval of 30-39 years and length of service range 5-9 years compared with those
in other age intervals (37,2 cases per 100 workers, p<0,01). We found statistically
reliable morbidity decrease among subway train machinists in summer in comparison with the other seasons (4,78 vs. 8,3 cases per 100 workers, p<0,01). No any
correlation has been found between the AB morbidity and age, length of service
and season in the 2nd group.
Conclusions: AB morbidity risk in subway train machinists could probably be
related to the occupational exposure of the biological factor in underground work
environment. Biological factor influence in underground could derive from the
lack of ultraviolet insolation and large volume of passenger traffic.

P1030
Cof a 1 – Identification of the first coffee allergen
Cordula Bittner 1 , Nikolay Manavski 2 , Ulrike Peters 2 , Marcus Oldenburg 1 ,
Xaver Baur 1 , Reinhold Brettschneider 2 . 1 University Medical Center Hamburg
Eppendorf, Institute for Occupational Medicine and Maritime Medicine (ZfAM),
Hamburg, Germany; 2 University of Hamburg, Biocenter Klein Flottbek and
Botanical Garden, Hamburg, Germany
Introduction: Dust of green coffee beans is known to be a relevant cause for
occupational respiratory disorders. There is evidence for type I-sensitization as
the underlying pathomechanism. Up to now no single coffee allergen has been
described on molecular level. Identification of coffee allergens is warranted for
standardization of allergological diagnostics.
Methods: From 17 coffee industry workers complaining about work-related rhinitis, conjunctivitis, and airway obstruction during exposure to coffee dust we
obtained sera for IgE immunodetection. The participants were all male and had
an average age of 40 years. A Coffea arabica pJuFo cDNA phage display library
was created and screened for IgE binding to coffee proteins with 2 sera with
sensitization to green coffee beans detected by ImmunoCAP (Phadia, Freiburg,
Germany). By sequence analysis, a new coffee allergen (Cof a 1) was identified,
expressed in E. coli, and evaluated by Western blots. The frequency of sensitization
was investigated by ELISA (Enzyme-linked Immunosorbent Assay) screening.
Results: The cDNA encoding Cof a 1 was identified as a 32 kDa Coffea arabica
class III chitinase. Serum IgE antibodies to recombinant Cof a 1 were found in
3 out of 17 symptomatic coffee workers (18%), whereas only 2 of them reacted
to the commercial specific IgE test to green coffee beans (k70, Phadia). After
submitting the present data, Cof a 1 has been assigned by the WHO/IUIS Allergen
Nomenclature Sub-Committee.
Conclusion: A class III chitinase of Coffea arabica Cof a 1 was identified as an
important coffee allergen. It may have a relevant potential for diagnostics of green
coffee-induced respiratory disorders.

P1031
Prevalence of work-related asthma among adult asthmatics referred to
pulmonary clinics
Khosro Sadeghniiat 1 , Omid Aminian 1 , Arezu Najafi 1 , Sussan Salehpour 2 ,
Alireza Eslaminejad 2 , Gholamreza Derakhshan Deilami 3 , Keramat Nourijelyani 4 ,
Susan Tarlo 5 . 1 Occupational Medicine Department, Center for Research on
Occupational Diseases (CROD), Tehran University of Medical Sciences, Tehran,
Islamic Republic of Iran;2 Chronic Respiratory Diseases Research Center

(NRITLD), Shahid Beheshti University of Medical Sciences, Masih Daneshvari
Hospital, Tehran, Islamic Republic of Iran; 3 Department of Internal Medicine,
Tehran University of Medical Sciences, Imam Khomeini Hospital, Tehran, Islamic
Republic of Iran; 4 Department of Epidemiology and Biostatistics, Tehran
University of Medical Sciences, Tehran, Islamic Republic of Iran; 5 Department of
Medicine, University of Toronto, Canada
Background: The most common occupational lung disease reported in industrial
countries is occupational asthma. There are limited data about the prevalence of
work-related asthma among asthmatics in Iran.
Objectives: The aim of this study was to assess prevalence of work-related
respiratory symptoms (WRS) and occupational exposures in asthmatic adults at
pulmonary clinics.
Material and methods: A cross sectional study was performed. All ≥17 year
old asthmatics were recruited into the study. A questionnaire mainly based on
one developed by NIOSH was completed by each participant. Currently employed
subjects were subdivided into two groups by WRS status. Subjects’ occupation
and workplace exposures were evaluated using an asthma specific job exposure
matrix (JEM). Statistical analyses were conducted using the Student’s T-test for
continuous data and Chi square for categorical data. Prevalence ratios (PRs) were
calculated, using a Cox regression model.
Results: 39 (21.8%) of 179 current employed asthmatics (11% of all 339 adult
asthmatics) had WRS. Subjects with WRS were more likely to have self-reported
allergy (PR:2.7 Pvalue:0.003) and low molecular weight antigens’ exposure (PR:2.7
Pvalue: 0.0001). According to the JEM, those with WRS had more high risk occupational exposures (PR: 2.2 Pvalue:0.003). The two most frequent occupational
classes for asthmatics with WRS were trades, transport and equipment operators
(33%), and processing, manufacturing and utilities (31%).
Conclusion: Prevalence of WRS in the current study is consistent with previous
reports of work- attributed asthma. Study results emphasize further need for taking
complete occupational histories in adult asthmatics.
P1032
Effects of exposure to flour dust on respiratory symptoms and pulmonary
function of mill workers
Hamdy Ali Mohammadien Mahmoud 1 , Mona Taha Hassien 1 , Raaft
Talaat Ibrahim 2 . 1 Chest Department & Tuberculosis, Sohag University Hospital,
Sohag, Egypt; 2 Chest Department & Tuberculosis, Assuit University Hospital,
Assuit, Egypt
Background: Exposure to flour dust is associated with development of respiratory
symptoms and varying degree of reduction in lung function. The aim of the study
was to assess the effect of Exposure to flour dust on respiratory symptoms and
lung function of flour mill workers and to estimate the additive effect of smoking
on pulmonary functions.
Methods: This study was carried out at flour mills in Sohag Governorate. Two
hundried male workers with current exposure to flour dust and Two hundried
non-exposed male as a control group were interviewed and self designed study
questionnaire was administered to them and the parameters of their pulmonary
function were measured.
Results: Respiratory symptoms such as cough, expectoration, wheezing, and
shortness of breath, were significantly (p<0.0001) more common in exposed workers as compared to unexposed counterparts. Furthermore significant (p<0.001)
decrements in the pulmonary function of exposed subjects were noted. The additive
effect of smoking was clearly noticed as there was a highly statistically significant
decline of FEV1% and FVC% in smokers compared to non-smokers (p<0.0001).
COPD, asthma and chronic bronchitis were significantly (p<0.0001) higher among
workers compared with control subjects. Statistically significant association
between COPD, asthma, chronic bronchitis and age (p<0.02), smoking (p<0.002),
duration of employment (p<0.0001), level of exposures (p<0.0001) was found.
Conclusions: Flour mill workers were at an increased risk of developing pulmonary symptoms & a strong association exists between exposure to flour dust
and the prevalence of respiratory symptoms and functional impairments of the
lungs.

108. Indoor and outdoor air pollution
P1033
Exhaled nitric oxide in traffic professionals exposed to ambient urban air
pollution
Claudia Oshiro 1 , Diogo Kogiso 1 , Beatriz Romanholo 2 , Lourdes Martins 1 ,
Alfesio Braga 1 , Paulo Saldiva 1 , Maria Garcia 3 . 1 Pathology, Faculdade de
Medicina da Universidade de São Paulo, São Paulo, SP, Brazil; 2 Laboratory of
Experimental Therapeutics, Faculdade de Medicina da Universidade de São
Paulo, São Paulo, SP, Brazil; 3 Department of Internal Medicine, Faculdade de
Medicina da Universidade de São Paulo, São Paulo, SP, Brazil
Exhaled nitric oxide (eNO) has been used as a non-invasive method to assess lung

184s

S UNDAY, S EPTEMBER 2 ND 2012
inflammation. Urban air pollution is associated with inflammatory markers and
increased risk of pulmonary diseases. Traffic professionals are at risk of vehicular
pollution exposure. However few studies have been published testing eNO in this
group. We aim to study the association between air pollution, blood inflammatory
markers and eNO in traffic professionals of Sao Paulo city (SP). Non smokers cab
drivers (N=46) and traffic controllers (N=23) of SP were evaluated 4 times after
work shifts. Pollutants (PM2.5 measured by reflectance and NO2 by colorimetry)
were collected by individual samplers during 24h exposure before each evaluation.
eNO, ultra sensitive C- Reactive Protein (us-CRP) and Erythrocyte Sedimentation Rate (ESR) were measured by ozone-chemiluminescence, high pressure
liquid chromatography, nephelometry respectively. Inflammatory markers data
were tested against pollutants levels by Linear regression model for repeated measures through generalized estimated equations (LME GEE). Statistical significance
was set at 10%. PM2.5 was 40.33±20.83ug/m3 and NO2 197.25±43.47 ppm.
eNO was 23.28±16.72 ppb, us-CRP 5.28±6.07 mg/L and ESR 3.21±3.20 mm/h.
After adjustment for cardiovascular risks (abdominal circumference, hypertension,
diabetes, age, body mass index) GEE tests showed associations between eNO and
ambient NO2 (p<0.10) and us-CRP (p<0.05, adjusted for ESR and NO2). PM2.5
was correlated to both inflammatory blood markers (ESR p<0.05 and us-CPR
p<0.10). We conclude that eNO is an inflammatory marker of deleterious lung
effects of ambient air pollution in traffic professionals from SP.

at 4 occasions (February, April, May and August 2008) through sampling of
house-dust from the living room. During the same period, outdoor pollen counts
were monitored using a Burkard pollen trap.
Results: Variation of pollen counts over time: Overall, there was a strinking
increase in indoor pollen counts during each pollen season: cypress (February),
plane tree (April), Poaceae and olive.tree (June).However, away from the pollination period, there was still high number of pollen grains for the main allergenic.
Between species differences: Two groups of species can be defined on the basis of
these results: the first group includes Platanus, Quercus and Cupressaceae which
exhibit high remanence (0.4) and a low penetration, and the second group contains
species with high penetration but various remanences).
Time period effect: Increasing values were observed along seasons: from very low
(2.6, p value=3%) in winter, to moderate in spring (13 to 15, p value=0.001%
and 0.001%) and hudge in summer (204, p value=0.10%). Remanence coefficients
were never significant.
Discussion: Both pollen species, housing and the sampling time period have
bearing on penetration and remanence of pollen grains indoor. These pollen could
then interact with the allergic patients who could get symptom away from the
pollination period.

P1036
Influence of wildfire’s smoke during heatwaves on the mortality and
morbidity due to respiratory diseases in abnormally hot summer of 2010 year
in Russia
Andrey Gusakov, Olga Vasilyeva. Occupational Lung Diseases Departament,
Pulmonology Research Institute, Moscow, Russian Federation

P1034
Individual exposure of urban children to black carbon
Rossa Brugha 1 , Chinedu Nwokoro 1 , Alexia Haysom 2 , Isobel Dundas 1 ,
Ian Mudway 3 , Frank Kelly 3 , Chris Griffiths 4 , Jonathan Grigg 1 . 1 Centre for
Paediatrics, Barts and The London School of Medicine, London, United
Kingdom; 2 School of Medicine, Kings College, London, United Kingdom;
3
Environmental Research Group, Kings College, London, United Kingdom;
4
Centre for Primary Care and Public Health, Barts and The London School of
Medicine, London, United Kingdom
Background: Epidemiological studies have reported that exposure to particulate
matter (PM) from fuel combustion has adverse effects on the respiratory health in
children (Gaudermann WJ et al. AMJRCCM 2002;166:76-84). However, the determinants of individual exposure remain unclear. Using a new portable monitoring
device, we sought to determine individual exposure to black carbon (a surrogate
for combustion-derived PM).
Methods: Primary school children were given an Aethalometer to carry with them
at all times for a 24 hour period. Cumulative black carbon was calculated by
calculating the area under the curve (AUC) when plotting BC vs time. Activity
diaries were used to divide the day into time at home, time commuting, and
time at school or work. Personal exposure was compared with non-cycling adult
commuters.
Results: For children 50.6% (± 9.3%) of exposure was at home, 19.1% at school
and 30.3% at other times. Compared with adults (n=28), children (n=6) had similar
24 h exposure to BC (1019167 vs 706640 ng.m-3, p=NS). Children were exposed
to more BC during the school day than adults at work (202380 vs 128710 ng.m-3,
p=0.03).

Atmospheric air pollutants from natural disasters such as enviramenal smoke from
wildfires can cause pathologic response of airways. One of such natural phenomena
was abnormally hot summer with extensive fires in Russia in 2010 year.
This study aims to investigate combined influence of high temperatures and air
pollution on respiratory health and mortality from respirotory diseases in central
regions of Russian Federation during summer 2010 year.
Methods: Time series analyses of morbidity and mortality during 2008-2010 years
in central regions of Russia. Case-crossover study of influence of pollution levels
and air temperature on respiratory health in 2010 year compare with 2008 and
2009 years. Panel study: examenation of 30 patients with asthma and lung function
tests with peak expiratory flow measurements during the dusty days in comparison
with another period.
Results: Were recorded significant growth in respiratory morbidity and mortality
during extreme smoke and abnormal heat. Number of emergency calls due to
brochopulmonary diseases was twice higher than in 2008, 2009 and 2010. The
most frequent cause of seeking the emergency aid were bronchial asthma, acute
bronchitis and exacerbation of chronic obstructive pulmonary disease.
Conclusion: Our data suggest that there were a short-term associations between
daily air pollution data and frequencies of events (death, hospital admission,
emergency aid etc.) in the most hot days of summer 2010 year.

P1037
A longitudinal study about lung function and symptoms in patients with
pollution-related illness
Takako Tanaka, Masaharu Asai, Hideaki Senjyu. Health Science, Nagasaki
University Graduate School of Biomedical Science, Nagasaki, Japan

Conclusions: Children living in our urban area (East London) were exposed to
more black carbon during the school day than adults working indoors. We speculate
that this because school children spend a greater proportion of the working day
outdoors, where PM levels are higher.

P1035
Penetration and remanence of pollen in dwellings
Denis Charpin, Christian Pichot, Michel Calleja, Vincent Penel. Department of
Pneumonology & allergy, Aix-Marseille University, Marseille, France Unité de
Recherches forestières Méditerranéennes, INRA, Avignon, France Institut des
Hautes Etudes de la Vigne et du Vin, IMontpellier SupAgro, NRA, Montpellier,
France Laboratoire des Pollens, Laboratoire de Microenvironnement, Valence,
France

Background: Air pollution is known a leading cause of respiratory symptoms. In
Japan, an improvement of the atmosphere was achieved by the pollution organic
act, and patients with air pollution-related illness have received medical care for
more than 20 years under the Pollution Compensation Law.
Objectives: This study was to verify the effects of Japan system by investigating
the long-term consequences of exposure to air pollution on lung function and
symptoms in patients with pollution-related illness.
Methods: The study included 782 surviving patients with pollution-related illness
in Okayama who were ≥ 65 years of age in 2009. The patients had all received
medical care, including expectorants and bronchodilators, once or twice a month
and had undergone spirometry and assessment of respiratory symptoms each year
for more than twenty years. We analyzed lung function and symptoms from
2000-09.
Results: Almost all (male: 59.0%, female: 78.6%) of the subjects had normal
pulmonary function. However, a high proportion of subjects reported respiratory
symptoms. All measures of pulmonary function decreased. The annual mean
change of the VC was -40.5 ml/y (male) and -32.7 ml/y (female). The change in
the FEV1 was -27.6 ml/y (male) and -23.9ml/y (female). In addition, there was a
significant (male: p<0.05, female: p<0.01) worsening of dyspnea over time.
Conclusions: The annual mean changes of lung function were within the normal
ranges. The findings suggested that the medical care compensation system in Japan
is effective. Although in order to reduce dyspnea, we believe that it is necessary
for patients with pollution-related illness to also receive respiratory rehabilitation.

Indoor pollens come from outdoor pollination but the temporal relationship between both phenomenons is poorly documented. In this study, we ried to compute
the influx and remanence of various pollen species throughout the pollen season.
Material & methods: Five families living in the same street of a suburban community volunteered to participate. Monitoring of indoor pollen counts was performed
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Comparing children hospital admission due to asthma in days with GOOD
and NONGOOD air quality in Tehran
Zahra Chavoshzadeh, Mehdi Alizadeh. Pediatrics, Shahid Beheshti Medical
University, Tehran, Islamic Republic of Iran
Background: The relationship between air pollution and asthma has been investigated but the results of these studies were different and a definitive conclusion was
impossible especially about the type and amount of pollutants that are harmful to
health. This study investigated the effects of various air pollutants using GIS-based
information on the rate of hospitalizations due to asthma in children in Tehran.
Methods: Information of patients who admitted with diagnosis of asthma in government run hospitals in Tehran and the total number of admissions in the same
age range (2 to 14 years) from March 3th 2009 to March 3th 2011 obtained from
medical records. Days of year divided in GOOD and NONGOOD days according
guideline for reporting of daily air quality-pollutant standard index (PSI). Two
thousand two hundred nineteen cases enrolled in the study and asthma admission
to total admission ratio compared with air pollutants data in admission day (725
days) using nonlinear regression method.
Results: Analysis of study data revealed that there is a significant relationship
between NONGOOD nitrogen dioxide (P value<0.001), ozone (P value<0.001),
and sulfur dioxide (P value=0.04), levels and admission due to asthma in children
but There was no significant relationship between carbon monoxide levels and
asthma admission in children.
Conclusions: Significant relationship between nitrogen dioxide, ozone and sulfur
dioxide concentration in air and admission due to asthma at levels other than
GOOD, reveals air pollutants levels can be significantly harmful for children
before PSI reaches to hazardous levels.

P1039
Traffic-related air pollution in Poland as a risk factor of obstruction in urban
and rural areas
Artur Badyda 1 , Piotr Dabrowiecki 2 , Wojciech Lubinski 2 , Piotr
Oskar Czechowski 3 , Grzegorz Majewski 4 , Anna Gayer 1 . 1 Faculty of
Environmental Engineering, Warsaw University of Technology, Warsaw, Poland;
2
Institute Headquarters, Military Institute of Medicine, Warsaw, Poland;
3
Department of Information Systems, Gdynia Maritime University, Gdynia,
Poland; 4 Faculty of Civil and Environmental Engineering, Warsaw University of
Life Sciences, Warsaw, Poland
Background: Traffic-related air pollution (TRAP) is associated with a number of
respiratory diseases. Specific traffic conditions in East-Central Europe foster an
increased risk of diseases but there is still relatively small evidence between TRAP
concentrations and a risk of obstruction among people living close to busy roads.
Material: 4985 persons (urban and rural inhabitants) were investigated in a
study made in 2008-2011 in Warsaw. Pulmonary function tests were completed
(Easy One spirometer) and occurrence of respiratory system diseases symptoms,
allergies, smoking, etc. were proved. Simultaneously traffic density and TRAP
concentrations were measured. Association between place of living, air pollutants
exposure and obstruction was explored by logistic regression analysis.
Results: TRAP concentrations were statistically significant higher (p<0,05) in the
vicinity of roads comparing to rural areas. Significant association between living
close to busy roads and risk of obstruction was found. 334 cases of obstruction
were identified in Warsaw (8,6% of urban group) and 36 in rural areas (4,0%
of group). The risk of obstruction was 4,25 times higher (95%CI: 2,29-7,89)
comparing all non-smoking inhabitants of the city and rural areas. Amid smokers
the difference in risk of obstruction dependent on place of living was insignificant.
Conclusion: High TRAP concentrations in the proximity of main roads are one
of the significant reasons of airways flow limitation. Therefore the risk of obstruction highly depends on place of living, particularly among non-smokers. Results
obtained confirm the outcomes of the first investigation on the influence of TRAP
on health carried out in Poland in 2005-2006.

P1040
Exposure to air pollution in a road tunnel and heart rate variability
Martin Anderson 1,2 , Nils Plato 1 , Lena Hillert 3 , Helena Svensson 1 ,
Magnus Svartengren 3 . 1 Unit for Occupational Medicine, Institute of
Environmental Medicine, Karolinska Institutet, Stockholm, Sweden; 2 Department
of Physiology, Södersjukhuset, Stockholm, Sweden; 3 Dept. of Public Health
Sciences, Division of Occupational and Environmental Medicine, Stockholm,
Sweden
Road tunnels in central Stockholm has high pollution levels. Exposure to air pollution has been shown to cause changes in autonomic nervous activity measured
as heart rate variability.
Sixteen volunteers were exposed for one hour to the traffic-polluted air in a traffic
tunnel. In the control condition the volunteers wore an air mask providing clean
filtered air. ECG was registered for 24 h starting before the exposure in the tunnel.
During their stay in the tunnel air content of NO2 , NO, CO, and particulate
fractions were assessed, as well as temperature and humidity. Individual exposure
to NO2 was measured for 24 hours with passive samplers. Heart rate (HR) and the
spectral components of the heart rate variability (i.e. VLF - very low frequency,
LF - low frequency, HF - high frequency, and the LF/HF ratio) was analysed

for the following time sectors: During the exposure in the tunnel; 3-6 hours after
exposure, and between 01.00-04.00 am the night after exposure.
The average concentration in the tunnel for NO2 was 97 μg/m3 (SD 22.9 μg/m3 ),
NOx 998 μg/m3 (SD 252 μg/m3 ) and PM2.5 255 μg/m3 (SD 26 μg/m3 ). Daily
mean NO2 was 21.5 μg/m3 SD 5.4 μg/m3 ) for exposed and 13.6 μg/m3 (SD
3.0) for unexposed. During exposure in the tunnel HR increased by approximately
3% and LF/HF about 1% for the whole group. We found a pulse rise in terms
of HR starting 4-5 hours after the exposure and remaining throughout the night.
The results suggest that this very air polluted environment generates a biological
stress reaction seen as a small influence on the balance of the sympathetic and
parasympathetic nervous system. In conclusion, one-hour exposure in a busy road
tunnel generates measurable response in the human body.

P1041
Protective effect of curcumin on pulmonary and cardiovascular effects
induced by repeated exposure to diesel exhaust particles
Abderrahim Nemmar 1 , Shaheen Zia 1 , Deepa Subramaniyan 1 , Badreldin Ali 2 .
1
Physiology, United Arab Emirates University, Faculty of Medicine and Health
Sciences, Al-Ain, Abu Dhabi, United Arab Emirates; 2 Pharmacology and Clinical
Pharmacy, Sultan Qaboos University, College of Medicine & Health Sciences,
Al-Khod, Muscat, Oman
Particulate air pollution has been linked to increased risk of cardiopulmonary
diseases. However, the underlying mechanisms are not fully understood. We have
previously demonstrated that single dose exposure to diesel exhaust particle (DEP)
causes lung inflammation and peripheral thrombotic events. Here, we evaluated
several cardiopulmonary endpoints two days after repeated doses of DEP (15
μg/mouse) every other day for 6 days, and the potential protective effect of
curcumin (the yellow pigment isolated from turmeric) thereon. DEP exposure
increased macrophage and neutrophil numbers, tumor necrosis factor α (TNF α)
[but not interleukin-6 (IL-6)] in the bronchoalveolar lavage (BAL) fluid, and enhanced airway resistance to methacoline measured invasively using Flexivent. DEP
also significantly increased Plasma C-reactive protein and TNFα concentrations,
systolic blood pressure (SBP), as well as the pial arteriolar thrombosis. It also
significantly enhanced the plasma D-dimer and plasminogen activator inhibitor-1.
Pretreatment with curcumin 1h before exposure to DEP significantly prevented the
influx of inflammatory cells and the increase of TNF α in BAL, and the increased
airway resistance caused by DEP. Likewise, curcumin prevented the increase of
SBP, CRP, TNF α, D-dimer and PAI. The thrombosis was partially but significantly
mitigated. Our findings suggest that repeated exposure to DEP induces increases
in airway and systemic inflammation, TNF α production in both in BAL and
plasma, airway resistance, SBP, and coagulation. In conclusion, pretreatment with
curcumin prevented the cardiopulmonary effect and inhibited the release of TNF
α induced by DEP.
P1042
Environmental influences on the incidence and etiology of asthma in Galati,
Romania
Augustin Ierima, Alexandru Ierima. Faculty of Medicine and Pharmacy,
”Dunarea de Jos” University of Galati, Romania
Background: The increasing number of asthmatic children in Galati, one of the
largest cities of Romania, very industrialized, requires a careful approach on the
incidence and etiology of asthma based on heredity, pollution and income levels.
Materials and methods: The study group consisted of 614 children in Galati and
some adjacent areas, diagnosed in 2008-2010 with asthma.
Results: It showed that 71.15% of subjects in Galati city are living in the half of
the city located in the vicinity of the industrial area.
Children from rural areas who had a history of repeated acute infections of the
upper respiratory tract or symptoms such as cough or shortness of breath or
wheezing present a risk of developing asthma, more than 8 times higher for allergy
to Aspergillus (p=0.002), 3 times for mold allergy and feathers (p=0.0007) and
2.53 times higher for those allergic to tree pollen (p=0.0004). Under the same
conditions, children in urban areas, have an increased risk of acquiring asthma 2
times higher with the combination of positive reactions to molds and mites and 3
times higher for the triple combination of allergy to Dermatophagoides pteronyssinus, Dermatophagoides farinae and storage mites. Additionally, in patients living
near industrial area, the risk of exacerbations of asthma due to mite allergy is 1.32
times higher.
Conclusions: Although no statistically significant differences were highlighted
in the incidence of positive reactions for most allergens tested, between subjects
in Galati and those of other neighboring rural or urban, there was an increased
incidence of asthma and allergy to dust mites and molds in patients living in areas
near industrial areas.
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Graphene may modulate the immune activation and survival of monocytes
representative of the innate immunity
Jong Wook Shin 1 , Jae Kook Nam 1 , Young-Ae Baik 1 , Jae Woo Jung 1 , Jae
Chol Choi 1 , Jae Yeol Kim 1 , In Won Park 1 , Byoung Whui Choi 1 , Kyung
Soon Choi 2 , Juhyun Park 2 , Soo Young Kim 2 . 1 Department of Internal Medicine,
Chung-Ang University College and School of Medicine, Chung-Ang University
Hospital, Seoul, Korea; 2 School of Chemical Engineering and Materials Science,
Chung-Ang University, Seoul, Korea
Background: The graphene which is an allotrope of carbon has the honeycombing
structure of one-atom-thick planar sheets. It can be produced and chemically
modified by chemical vaporization device. it is used in modern electronic, informative technologies including medical device. Graphene oxide (GO) has oxygen
functional groups on the graphene plane. We performed this experiment to define
the effect of GO on the innate immunologic function.
Materials and methods: GO was prepared by the modified Hummers method
using 2g of graphite powder. After sequential procedure, GO in water was used
for experiment. U-937 cells were cultivated in RPMI 1640 containing various
concentration of GO particle solution. We checked the surviving and dying cells
and cell size with the morphologic change with light microscopy.
Results: The x-ray diffraction patterns observed for the graphite and GO. The
pristine graphite has a peak centered at 2θ = 26.5° (d = 0.33 nm). This peak
was shifted to 2θ = 11.3° (d = 0.78 nm) after applying the Hummers method.
This means that the graphite is exfoliated and the d-spacing increased, indicating
that GO is formed. As the graphene concentration increased, the cell survival
was diminished. U-937 cells were aggregated which might be associated with
phagocytosis.
Conclusion: GO in water diminishes the cell survival and activates phagocytosis
and alters cell fate. as differentiation and molecules in the monocytes representative
of the innate immunity.
Acknowledgement: This research was supported by Mid-career Research Program (2011-0028752) through the National Research Foundation of Korea (NRF)
funded by the Ministry of Education, Science and Technology.

P1044
Lower socioeconomic classes are more exposed to air pollution in Italy
Giuseppe Verlato 1 , Alessandro Marcon 1 , Giang Nguyen 1 , Simone Accordini 1 ,
Pierpaolo Marchetti 1 , Leonardo Antonicelli 2 , Francesco Attena 3 , Roberto Bono 4 ,
Lamberto Briziarelli 5 , Pietro Pirina 6 , Simona Villani 7 , Roberto de Marco 1 . 1 Unit
of Epidemiology & Medical Statistics, Dept. of Public Health & Community
Medicine, University of Verona, Italy; 2 Allergy Unit, Ospedali Riuniti di Ancona,
Ancona, Italy; 3 Dept. of Public, Clinical & Preventive Medicine, II University of
Naples, Naples, Italy; 4 Dept. of Public Health & Microbiology, University of
Turin, Italy; 5 Dept. of Hygiene, University of Perugia, Italy; 6 Institute of
Respiratory Diseases, University of Sassari, Italy; 7 Dept. of Public Health,
Neurosciences, Experimental & Legal Medicine, University of Pavia, Italy
Objective: The present study aims at investigating whether lower socioeconomic
classes, who present a higher prevalence of current smokers, are also more exposed
to air pollution in Italy.
Methods: In the frame of the GEIRD study (Gene Environment Interactions in
Respiratory Diseases) 10494 subjects, randomly selected from the general population aged 20-44 years in 7 centres answered a screening questionnaire between
2007 and 2010 (response percentage=57.2%). It was investigated if residential
exposure to industrial plants or heavy traffic changed as a function of education or
profession.
Results: Subjects with lower education were more likely to live near factories or
heavy traffic roads (Table 1). Workmen presented the highest exposure to industrial plants while unemployed and housewives experienced the highest exposure
to heavy traffic. In multivariable analysis profession was more associated with
residential proximity to factories while education level was more associated with
proximity to heavy traffic roads.
Table 1. Residential proximity to factories and heavy traffic roads as a function of education and
profession

Education
primary/secondary
high school
university
Profession
unemployed
workman
housewife
clerk
manager
businessman
freelancer

Living near factories

Living near heavy traffic roads

p<0.001
342/1653 (21%)
945/4371 (22%)
405/2305 (18%)
p<0.001
94/571 (16%)
302/1190 (25%)
126/637 (20%)
742/3214 (23%)
15/140 (11%)
69/295 (23%)
153/1026 (15%)

p=0.001
948/2010 (47%)
2342/5529 (42%)
1185/2757 (43%)
p<0.001
345/669 (52%)
626/1480 (42%)
352/728 (48%)
1695/4072 (42%)
67/174 (38%)
159/377 (42%)
573/1276 (45%)

P1045
Vehicle exhaust levels outside home and exhaled NO – Results from the
Swedish GA2LEN study
Bertil Forsberg 1 , David Olsson 1 , Anders Bjerg 2 , Alexandra Ek 3 ,
Linda Ekerljung 2 , Andrei Malinovschi 4 , Roelinde Middelveld 5 ,
Christer Janson 4 . 1 Occupational and Environmental Medicine, Dept. of Public
Health and Clinical Medicine, Umeå University, Umeå, Sweden; 2 Krefting
Research Centre, Dept. of Medicine, University of Gothenburg, Göteborg,
Sweden; 3 Experimental Asthma and Allergy Research, Institute of Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden; 4 Dept. of Medical Sciences,
Uppsala University, Uppsala, Sweden; 5 The Centre for Allergy Research and
Institute of Environmental Medicine, Karolinska Institutet, Stockholm, Sweden
Fraction of NO in exhaled air (FeNO) is a common method to assess airway
inflammation. FeNO has been used to study effects of air pollution, especially
short-term exposure. Our aim was to study if living in areas with high levels of
vehicle exhaust results in chronically increased levels of FeNO.
We study subjects with asthma (n=473), sinusitis (n=109), asthma and sinusitis
(n=130), symptoms suggestive of asthma (n=383), and a random control group
(n=222), aged 17-76 years (median 45 years) from the Swedish GA2 LEN Study.
Exhaust exposure at the home address was modelled as the annual mean concentration of nitrogen oxides (NOx) in 50 m grids from a dispersion model using traffic
counts and emission factors (NOx/km). We used log-transformed FeNO (50mL/s)
from the clinical examination. The fully adjusted regression models included NOx
at home, age, sex, current smoking, height and atopy, and in the combined model
diagnosis category.
Overall there was a very weak positive, non-significant coefficient for the effect
of NOx on FeNO. For the asthma group and the group with some asthma-like
symptom, this increase was 4% per 10 μg/m3 increase in NOx. The geometric
mean FeNO levels were 19.3 for the asthmatics and 15.7 for the control group.
Subjects with chronic high pollution exposure in terms of tobacco smoke had
reduced FeNO also in our study.
In conclusion, we see no significant association between modelled annual level of
vehicle exhaust outside home and FeNO in any of the studied groups. A few other
studies have observed such an association. We have not yet adjusted for a possible
short-term effect of air pollution levels on FeNO.

P1046
The effect of particular matter pollution on emergency room visits due to
COPD and asthma and the association with hospitalization rate in Düzce City
Ege Gulec Balbay 1 , Peri Arbak 2 , Oner Balbay 2 , Ali Nihat Annakkaya 2 . 1 Chest
Diseases, Duzce Ataturk State Hospital, Duzce, Turkey; 2 Chest Diseases, Duzce
University Faculty of Medicine, Duzce, Turkey
To investigate the effect of particuler matter levels on patients with COPD and
asthma applied to emergency department and relation with hospitalization rate in
Duzce city.
Between January-December 2009, the patients diagnosed as COPD and asthma
at State Hospital were retrospectively evaluated. The monthly average values of
particulate matter obtained from the official data.
61.4% of total 2499 cases were male. The average PM10 concentration of Duzce
city was highest in November (184 mgr/m3 ) and was lowest in July (41 mgr/m3 ).
The rates of COPD and asthma were 77.8% and 22.2%, respectively. COPD
rates in males and females were 85.1% and 66.4%, respectively. Asthma was
observed in 33.6% of females while 14.9% of males were diagnosed as asthma
(p=0.000). The admittance rates to the emergency department for females and
males were 69.3% and 66.2%, respectively (p>0.05). The patients with COPD
were frequently applied in winter (27.9%) while the patients diagnosed as asthma
admitted in autumn (p=0.010). While particulate matter was over 100 μgr/m3 , the
odds ratios for COPD and asthma diagnosis were 1.039 (0.990-1.091) and 0.878
(0.749-1.029), respectively. Only the age was found an independent factor (β=0,382, t=-20,645, p=0.000). COPD patients were older (r=-0,382, p=0,000). The
factors independently effective on diagnosis according to univariate analysis were
gender (R=10,664, F=65,182, P=0.000) and season (R=0,700, F=4,278, p=0.005).
It seems that increase in PM10 concentration causes an increase in admission to
emergency department with the diagnosis of asthma and COPD.

P1047
8-isoprostane in exhaled breath condensate (EBC) and air pollution exposure
in children with wheezing
Pedro Martins 1,2 , Iolanda Caires 1 , José Araújo-Martins 1 , Joana Valente 3 ,
Myriam Lopes 3 , Paolo Montuschi 4 , Giovanni Ciabattoni 5 , Carlos Borrego 3 ,
Nuno Neuparth 1 . 1 CEDOC, Departamento de Fisiopatologia, Faculdade de
Ciências Médicas (FCM), Universidade Nova de Lisboa, Lisboa, Portugal;
2
Serviço de Imunoalergologia, Hospital de Dona Estefânia, Centro Hospitalar de
Lisboa Central, EPE, Lisboa, Portugal; 3 CESAM & Departamento de Ambiente e
Ordenamento, Universidade de Aveiro, Portugal; 4 Department of Pharmacology,
Faculty of Medicine, Catholic University of the Sacred Heart, Rome, Italy;
5
Department of Drug Sciences, Faculty of Pharmacy, University of Chieti,
Italy

Conclusion: Lower socioeconomic classes are more exposed not only to active
smoking but also to air pollution.

Background: Oxidative stress is proposed as the underlying mechanism of air
pollutants aggression over the airways. 8-Isoprostane is a reliable biomarker of
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oxidative stress. 8-Isoprostane could be detected in several fluids including exhaled
breath condensate (EBC).
Objective: To study the relation between 8-isoprostane in EBC and air pollution
exposure.
Methods: In the scope of a prospective study, EBC samples were collected from
27 wheezing children in order to measure 8-isoprostanes. Children were also
evaluated through spirometry and skin prick tests for airborne allergens. After
the definition of a day activity pattern for each children and direct measurements
of air pollutants in different microenvironments (home, school and outdoor), individual exposure was calculated for PM10, O3 , NO2 , xylene, toluene, benzene,
formaldehyde and ethylbenzene. Spearman rank correlation was used to study the
associations between 8-isoprostane and air pollutants.
Results: The mean age of the studied children was 7.9±1.1 years. Eleven were
boys. The mean FEV1 was 96.7±9.6%. Ten of the studied children were atopic.
Exposure to volatile organic compounds (VOCs) including toluene (rho = 0,604,
p = 0,008), xylene (rho = 0,685, p = 0,002) and ethylbenzene (rho = 0,788,
p<0,001) was correlated with 8-isoprostane concentrations in EBC. There were
no correlations between EBC 8-isoprostane and PM10, O3 , NO2 neither between
EBC 8-isoprostane and spirometric results.
Conclusions: Individual exposure to VOCs seems to be related with oxidative
stress evaluated through 8-isoprostanes measurement in EBC.
Granted by: Fundação Calouste Gulbenkian, SaudAr Project.

P1048
Feasibility of minimising motorised traffic interaction as an air pollution
exposure risk management strategy for bicycle commuters
Thomas Cole-Hunter 1,2 , Lidia Morawska 1,2 , Ian Stewart 1 , Rohan Jayaratne 2 ,
Colin Solomon 1,2 . 1 Human Health and Wellbeing, Institute of Health and
Biomedical Innovation, Brisbane, QLD, Australia; 2 Air Quality and Health,
International Laboratory for Air Quality and Health, Brisbane, QLD, Australia
Bicycle commuting in an urban environment of poor air quality has been demonstrated as a potential cardiopulmonary health risk for susceptible participants;
however, limited studies have assessed the feasibility of risk management strategies. The potential of minimising motorised traffic interaction during bicycle
commuting to reduce ultrafine particle (UFP; < 0.1 μm, main particle diameter
range) exposure was investigated using air quality measurements and acute health
endpoints in healthy individuals. Thirty-five healthy adults (n = 35; mean ± SD
age = 39±11 yr; 29% female) rode two return trips of pre-determined minimal
(MIN) and maximal (MAX) motorised traffic interaction variations of their typical
bicycle commute route. Particle number concentration (PNC) and diameter were
collected in-commute, along with ambient air quality data from fixed monitoring
sites. Health endpoints including acute respiratory symptoms, lung function and
spontaneous sputum were collected immediately pre-commute, and then one and
four hours post-commute. MIN facilitated a significant reduction in mean PNC
(1.91 x e4 vs 2.95 x e4 ppcc; p = 0.01) compared to MAX. Besides incidence of
in-commute offensive odour detection (42.4 vs 55.8%; p = 0.03) and nasopharyngeal irritation (31.2 v. 40.9%; p = 0.04), health endpoints were not significantly
associated to air quality measures, nor were reduced with MIN compared to
MAX. Acute health detriment from in-commute air pollution exposure is not
indicated in healthy bicycle commuters; however, susceptible participants may
benefit from a significantly reduced PNC associated with minimising motorised
traffic proximity.

P1049
Effects of swimming on lung inflammation and oxidative stress in diesel
exposed mice
Leonardo César Melo Ávila, Thayse Regina Bruggemann, Bárbara Fortkamp,
Morgana Duarte da Silva, Regiane Carvalho Oliveira, Daniel Fernandes Martins,
Leidiane Mazzardo-Martins, Luiz Felipe Souza, Alcir Dafre, Adair Roberto
Soares Santos, Deborah de Camargo Hizume. Department of Physical Therapy,
State University of Santa Catarina, Florianopolis, SC, Brazil Department of
Physiological Science, Federal University of Santa Catarina, Florianopolis, SC,
Brazil Department of Biochemistry, Federal University of Santa Catarina,
Florianopolis, SC, Brazil Department of Pathology (LIM 5), University of Sao
Paulo, SP, Brazil
Background: Studies have reported that exposure to diesel exhausted particles
(DEP) induces lung inflammation and increases oxidative stress, both able to be
changed by physical exercise. However, the effects of high intensity exercise on
lungs exposed to DEP when exercise stops are not clear.
Objective: To evaluate the effects of swimming on lung inflammation and oxidative
stress in mice concomitantly exposed to DEP and after exercise cessation.
Methods: Male Swiss mice were divided into four groups: Control (n=6), Swimming (Sw) (30 min/day) (n=7), DEP (3 mg/mL,10 μL/mouse) (n=7) and DEP+Sw
(n=7). Mice were submitted to two weeks of swimming sessions and when second week started, DEP instillation occurred simultaneously to exercise for one
week. After this period, animals received just DEP instillation for one week more.
Twenty four hours after last DEP exposure, anesthetized mice were euthanized
and we performed measures of total inflammatory cells from bronchoalveolar fluid
(BALF), IL-1β, TNF-α, IL-10, IL-1ra by enzyme-linked immunosorbent assay
(ELISA), total glutathione (GSH), non proteic thiols (NPSH) and anti-oxidants
enzymes (Catalase and Glutathione Peroxidase).

Results: Swimming sessions increased GSH, NPSH, and Catalase (p<0.05), as
well as decreased total number of cells from BALF, IL-1β and TNF-α levels in
mice exposed to DEP (p<0.05). IL-10 and IL-1ra levels showed an increase in
DEP+Sw group when compared with Control group (p<0.05).
Conclusion: Our results showed that exercise attenuated lung inflammation and
improved oxidative stress status, suggesting that beneficial effects from swimming
can be observed on lung injury induced by DEP, simultaneously and after exercise
cessation.

P1050
Airway reactivity and neuroimmune relationships in animal model of air
born irritants induced symptoms – Role of trigeminal TRPA1 channels
Zuzana Biringerova 1 , Mariana Brozmanova 1 , Silvia Gavliakova 1 ,
Martina Sutovska 2 , Sona Franova 2 , Marian Adamkov 3 , Milos Tatar 1 ,
Jana Plevkova 1 . 1 Department of Pathophysiology, Jessenius Faculty of Medicine,
Comenius University, Martin, Slovakia (Slovak Republic); 2 Department of
Pharmacology, Jessenius Faculty of Medicine, Comenius University, Martin,
Slovakia (Slovak Republic); 3 Department of Histology and Embryology, Jessenius
Faculty of Medicine, Comenius University, Martin, Slovakia (Slovak Republic)
Air born pollutants modulate functions of airways. Many experimental models use
inhalation of air born irritants containing aerosols to mimic environmental exposure
however, most exposed part is the nose. The aim of our study was to assess the
general effects and modulation of airway defensive reflexes in animal model by
selective nasal challenges with TRPA1 agonist AITC – allylisothiocyanate. TRPA1
is known to be relevant for most air born irritants.
15 male Dunkin Hartly guinea pigs were repeatedly exposed to 10mM AITC,
15μl administered into both nostrils and nasal symptoms, cough, specific airway
resistance (Saw) and bronchoalveolar lavages (BAL) were analyzed afterwards.
Nasal administration of 10 mM AITC induces reproducible nasal symptoms,
sneezing, discharge, crackles and conjunctival reaction. Also, nasal application of
10mM AITC induces spontaneous rise of Saw measured by Pennock’s method
in vivo and increases Saw after inhalation of methacholin (p<0.05) rather than
histamine, suggesting for nasobronchial reflex. Saw after oxymetazoline (1%) and
salbutamol pretreatment suggesting for combined mechanisms. Citric acid induced
cough after nasal AITC challenge was significantly suppressed (p<0.05) and it was
prevented by pretreatment with TRPA1 antagonist AP18. Nasal AITC challenges
in experimental animals for a week induced rise of the count of eosinophils in BAL
when comparing to controls confirming the concept of upper and lower airways
neuro – immune relationships. Results document the role of TRPA1 in onset of
environmental and occupational airway symptoms making it target for clinical
applications. VEGA 1/0031/11.

P1051
Effects of metal oxide nanoparticles on static and cyclic stretched AT II cell
cultures
Marcus Buschner 1 , Hartmut Kuhn 2 , Irina Estrela-Lopis 1 , Hubert Wirtz 2 ,
Edwin Donath 1 . 1 Institut für Medizinische Physik und Biophysik, Universität
Leipzig - Medizinische Fakultät, Leipzig, Germany; 2 Innere Medizin, Abteilung
für Pneumologie, Universität Leipzig - Medizinische Fakultät, Leipzig, Germany
Metal oxide nanoparticles (NP) have become very important for a variety of
applications, even though NP could possess adverse impacts on health. Thus,
assessment of NP safety is crucial. For the first time, we investigated effects of
ZnO-, CeO2- and TiO2-NP on primary alveolar type II cells (ATII) considering the
fact that lung cells are in vivo exposed to mechanical tensions caused by breathing.
Therefore ATII cultures were in vitro applied to stretching patterns simulating the
breathing process during NP exposition.
Nanotoxicology was determined using the MTT assay as well as staining with
annexin V-FITC/PI. Cell staining with H2DCFDA was performed to measure
intracellular formation of ROS. Release of pro-inflammatory cytokines MCP1 and
MIP2 into culture supernatant was evaluated by ELISA.
ZnO-NP induce strong intracellular formation of ROS (200% rel. to control) and
reduction of cell viability (10% rel. to control) in unstretched ATII cultures. These
effects are diminished by half in ATII cultures applied to stretching patterns. CeO2and TiO2-NP do not significantly affect viability or ROS formation whether if the
ATII cultures are stretched or not. Cellular uptake of CeO2-NP could be assumed
due to a dose-dependant change of the flow cytometric side scatter (350% rel. to
control). Application of stretching patterns reduces this effect by one third. NP
exposure does not affect the release of MCP1 or MIP2 regardless of the applied
NP type or stretching pattern.
These results demonstrate that NP could affect primary ATII cultures and that
these effects are modified when ambient conditions in the context of breathing are
taken into account during NP exposition.
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P1052
Heart rate and ventilation in a group of burned sugar cane cutters (Brazil):
Estimative of particulate matter (PM2,5 ) exposure load
Izabela Cozza 1 , Danilo Nambu 1 , Frederico Fernandes 1 , Marcos Bussacos 2 ,
Renato Paceli 1 , Gustavo Prado 1 , Mario Terra-Filho 1 , Ubiratan Santos 1 .
1
Pulmonary Division Heart Institute (InCor), School of Medicine, University of
São Paulo, SP, Brazil; 2 Fundacentro, Fundacentro, São Paulo, SP, Brazil
Introduction: The sugar cane harvesting exposes workers to pollutants released
by sugar cane burning held hours before. The workers earn per ton cut, what
carries considerable physical effort with consequent increase in heart rate (HR)
and ventilation (Ve). The HR keeps a good correlation with oxygen uptake and
consequently with Ve. Its measurement is a useful method to estimate Ve, which
allows estimating the exposure load of pollutants.
Objectives: Develop an equation of the linear correlation between HR and Ve and
apply it to estimate the pollutant exposure load in sugar cane cutters.
Methods: Was developed an equation of the regression line, through data from HR
and Ve obtained in ergoespirometry tests of 26 sugar cane cutters. The equation was
used to estimate the exposure load in another group of 84 cutters, after registration
of HR (using POLAR), during a working day, with concomitant registration of
PM2,5 environmental concentration.
Results: The PM2,5 average concentration was 61μg/m3 (IIQ: 41.3-86.8 μg/m3 ).
The individual equations obtained from the 26 workers, showed a high correlation
with average R2 =0.9. The general equation (26) =0.97548+0.01965-LogVe5xCF,
showed lowest correlation: R2 =0.78. The estimation of exposure/workday in the
group of 84 workers ranged from 282.5 to 1140.1μg/m3 (677.4±190.7 μg/m3 ).
Discussion/Conclusion: Exposure to pollutants was high and there was great
variation in daily load exposure among workers. Although the general equations
are less suitable than the individual equation to estimate the pollutants load inhaled
by an individual, it can help in exposure estimation in population groups.

109. Tobacco dependence and respiratory
disease
P1053
Acute effect of e-cigarette on pulmonary function in healthy subjects and
smokers
Sofia-Antiopi Gennimata 1 , Anatsasios Palamidas 1 , Georgios Kaltsakas 1 ,
Stamatia Tsikrika 2 , Sofia Vakali 1 , Christina Gratziou 1 , Nikolaos Koulouris 1 . 1 1st
Athens University Respiratory Medicine Clinic, Sotiria Chest Diseases Hospital,
Athens, Greece; 2 3rd Respiratory Medicine Clinic, General Hospital
Sismanoglion, Athens, Greece
Electronic-cigarette is marketed as potentially safer tobacco exposure product, but
there are not enough data concerning its impact on the respiratory system. Therefore, we set out to investigate the acute effects of an e-cigarette on respiratory
functions in healthy subjects and in smokers with and without chronic airway
obstruction (COPD and asthma).
We studied 32 consecutive subjects (16 men), 8 were never smokers and 24 were
smokers (11 with normal spirometry, and 13 patients with COPD and asthma).
Spirometry, static lung volumes, airway resistance (Raw), airway conductance
(sGaw) and a single breath nitrogen test (the slope of phase III; N2/L), were
measured before and after the use of an e-cigarette smoked for 10 minutes.
Immediately after smoking an e-cigarette for 10 minutes there was: a) a statistically
significant increase in Raw %pred (from 223±80 to 246±86, p=0.008), b) a statistically significant decrease in sGaw %pred (from 46±20 to 41±17, p=0.005), and
c) a statistically significant increase in N2/L %pred (from 146±100 to 164±121,
p=0.002).
Ten minutes smoking of e-cigarette causes a significant increase in airway resistance and in the slope of phase III, and a decrease in airway conductance in our
group. These data show that there is an immediate effect of a single e-cigarette
smoking. Further studies are needed to establish the immediate and long-term
effects of an e-cigarette smoking.

P1054
Increased levels of exhaled carbon monoxide and their correlation with
airflow obstruction in asthma and COPD
Mohammad Shameem 1 , Qayyum Hussain 2 , Asrar Ahmad 1 . 1 Tuberculosis and
Chest Diseases, JN Medical College; AMU, Aligarh, UP, India; 2 Department of
Biochemistry, Faculty of Life Sciences; AMU, Aligarh, UP, India
Purpose: Quantify lung oxidative stress in patients with asthma and chronic obstructive pulmonary disease by measuring levels of exhaled carbon monoxide and
carboxyhaemoglobin.
Method: Levels of exhaled carbon monoxide and carboxyhaemoglobin were evaluated in 30 patients with COPD, 30 asthmatic patients and 30 healthy volunteers
respectively. Exhaled CO and %COHb was measured on a portable piCO+ smok-

erlyzer, using the method described by Jarvis et al. Exhaled CO level measured by
the analyzer is reported to correlate closely with blood COHb concentration.
Results: Mean exhaled CO level was significantly higher among COPD (8.17±0.66
ppm), asthmatic patients (7.73±0.67 ppm) as compared to controls (5.37±0.56
ppm, p<0.01; p<0.05 respectively). No significant difference in the levels of
CO concentration between asthma and COPD (p>0.05). %COHb levels were
remarkably higher in COPD and asthma patients as compared to control group.
The values being 1.94±0.11, 1.91±0.11 and 1.48±0.09 respectively (COPD vs
control, p<0.01; asthma vs control, p<0.05).
Conclusion: Levels of CO and %COHb in exhaled air have role in lung oxidative
stress. These biomarker measurement in exhaled air is a simple, non-invasive and
sensitive approach to monitor airway inflammation and assess the response to
treatment.

P1055
Smoking and COPD exacerbations
Elena Badaran, Ezequiel Ortega, Carlos Bujalance, Lola Del Puerto,
Mirian Torres, Juan Antonio Riesco. Pulmonology, San Pedro de Alcántara
Hospital, Cáceres, Spain Pulmonology, Virgen de la Victoria Universitary
Hospital, Malaga, Spain Pulmonology, Reina Sofia Hospital, Cordoba, Spain
Pulmonology, San Pedro de Alcántara Hospital, Cáceres, Spain Pulmonology,
San Pedro de Alcántara Hospital, Cáceres, Spain Pulmonology, San Pedro de
Alcántara Hospital (Cáceres), CIBER de Enfermedades Respiratorias
(CIBERES), Cáceres, Spain
Introduction: Chronic obstructive pulmonary disease (COPD) is a leading cause
of morbidity and mortality throughout the world. And evidence shows that COPD
exacerbations are a frequent cause of hospital admission, as an indicator of a poor
prognosis and elevated mortality.
Objective: To study smoking habits among patients hospitalised/admitted for
COPD exacerbations in a conventional hospital ward.
Material and methods: We carried out a retrospective descriptive study by reviewing discharge reports of patients admitted to our centre during the period of
September 2010 to September 2011. We analysed epidemiological, clinical and
smoking history.
Results: We studied 196 patients, of whom 180 men (91.8%) and 16 women
(8.2%) with a mean age of 77 years. 41% have a diagnosis of severe COPD. The
most frequent co morbidity found is cardiovascular. 18% associated cancer. The
prevalence of current smoking is 26.5%, 52 patients continue to smoke including 47 males (27%) and 5 women (31%). The ex-smoker population represents
68.9% (131) while non-smokers comprise 1.5% (3). 73% of male smokers have a
moderate to severe COPD degree. Pneumonia is present in 26% of smokers, (14),
while in ex-smokers it is present in 23% (33). A total of 37 patients (18.8%) were
readmitted within a year, of which 62% are severe COPD (28); 9 of them were
still smoking.
Conclusions: 1) Smoking is a major factor in COPD exacerbations. 2) There is a
high prevalence of COPD exacerbations requiring admission to a hospital unit in
those patients who continue to smoke. 3) Most smokers admitted for exacerbation
of COPD were included in the severe COPD group. 4) There are 37 readmissions
within a year, representing almost one fifth of all COPD exacerbations, 9 of whom
continue smoking.

P1056
Impairment of mucociliary clearance in COPD and smokers: Same or
different?
Juliana Tiyaki Ito, Dionei Ramos, Fernanda Maria Machado Rodrigues, Rafaella
Fagundes Xavier, Marceli Rocha Leite, Juliana Nicolino, Giovana Navarro
Bertolini Ferrari, Alessandra Choqueta Toledo, Ercy Mara Cipulo Ramos.
Physiotherapy, UNESP- Sao Paulo State University, Presidente Prudente, SP,
Brazil
Mucociliary clearance (MC) is a key defense mechanism in airways. Smokers and
patients with chronic obstructive pulmonary disease (COPD) exhibit modifications
in MC, which predisposes these populations to recurrent infections. It is known that
ex-smokers with normal lung function may present MC reversing after smoking
cessation, but there are no studies that evaluate COPD ex-smokers’ MC.
Aim: To evaluate and to compare the MC and exhaled carbon monoxide (eCO) in
smokers and COPD ex-smokers.
Methods: We evaluated 83 subjects, divided in four groups: severe COPD (n=22),
moderate COPD (n=19), current smokers (n=20) and nonsmokers (n=22). Severe
and moderate COPD patients were ex-smokers (FEV1% = 38 [34-43] and 60
[53-63], 48 [11-100] and 50 [40-75] pack/years, respectively). Current smokers
presented normal lung function and 40 [22-44] pack/years. Nonsmokers were
matched for age and sex. Were evaluated eCO levels and MC by saccharin transit
time (STT) test. Tests were conducted between 8 and 9 AM with air temperature and relative humidity controlled. Statistical analyses were performed using
Kruskal-Wallis test followed by Dunn’s test.
Results: STT was higher in smokers compared to control group (p=0,006). There
was no difference in STT between smokers and COPD groups, but in both groups
of COPD STT values were similar to control group. Also, there was no difference
in STT between severe and moderate COPD. eCO levels was higher in smokers
compared to other three groups (p<0,0001).
Conclusion: Smokers showed worse STT and moderate and severe COPD were
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similar to nonsmokers. These results suggest that quitting smoking, even in people
who developed COPD, may lead to MC’s reversibility.

P1057
Survival of patients with severe chronic obstructive pulmonary disease in
relation to smoking habits
Krisztina Tóth Vörös 1 , Nevena Secen 2 , Djordje Povazan 2 ,
Jelena Zvekic-Svorcan 3 . 1 Pulmology, Health Center, Novi Becej, Vojvodina,
Serbia; 2 Department for Chemotherapy, Department for Acute Pneumopathies,
The Institute For Pulmonary Diseases of Vojvodina, Novi Sad, Vojvodina, Serbia;
3
Rheumtology, Special Hospital for Rheumatic Diseases, Novi Sad, Vojvodina,
Serbia
Introduction: The increase in mortality and morbidity from chronic obstructive
pulmonary disease (COPD) is occurring worldwide as a result of the epidemic-like
and growing use of tobacco in developing countries.
Aims and objectives: Analysis of the correlation between smoking habits and
mortality of the COPD patients, evaluation of the two-year survival and the
five-year survival, depending on the smoking habits.
Methods: The two-year and the five-year survivals were followed up between 2001
and 2007 in respect to smoking habits. The sample consisted of 30 smokers and 30
nonsmokers of both sexes. Criterions for inclusion of smokers were: smokers or
former smokers who had smoking experience over 30 years. Criterions for inclusion of non-smokers were: patients who never smoked or who were non-smokers
over 12 years. Criterions for exclusion from the study were: patients who get
pneumonia or lung cancer in the meantime. Statistical analysis was performed to
determine the statistical difference between the groups using standard statistical
methods (t-test), and the test of linear correlation was used to correlate these data.
Results: The results of the two-year survival were: 90% (27/30) of smokers, and
100% (30/30) of non-smokers survived. The difference was statistically significant
at p <0.001. The results of the five-year survival were: 46.66% (14/30) of smokers, and 66.66% (20/30) of non-smokers survived. The difference was statistically
important at the level of p <0.05.
Conclusions: Two and five years survival is significantly longer in non-smokers
compared to smokers in the terminal stage of COPD.

P1058
Loose cough as sign of hyper secretion and inflammation in airways in
relation to smoking index
Dragana Sumrak, Vladimir Jakovljevic, Tomislav Dokic. Faculties of Medicine,
Institute of Physical Medicine, Kosovska Mitrovica, Serbia Faculties of Medicine,
Institute of Clinical Physiology, Kragujevac, Serbia
Cough may be considered as a symptom of disease, an indicator of environmental
pollution. In addition, the subject may produce cough through voluntary control.
The aim of this study was to determine the quality and humidness of voluntary
cough as a sign of inflammatory bronchial alterations leading to hyper secretion
in patients chronic obstructive bronchitis (COB) in relation to “Smoking Index”
(years x cigarettes per day). Evaluation of lung function included clinical examination, electrocardiogram, estimation of blood, urine and function of the lung. The
diagnosis of a disease as a basis for cough can be established with measurements
of indirect tests (forced expiratory flow in first second (FEV1), maximal expiratory
flow at 25% and 50% of FVC (MEF 25%FVC, MEF 50% FVC), and direct tests
by measurement of airway resistance to flow. The results presented in this study
were done on 147. patients with COB. The control groups consisted 132. subjects,
and none of these subjects had symptoms or a history of pulmonary or cardiac
diseases. Beside the questionnaire MRC, there was obligation to each subject
to perform the test of cough, which is established on the base that in healthy
subjects with normal bronchial mucosa provoked voluntary cough is dry, while in
patients with inflammation in bronchial mucosa, the cough is humid assessed by
auscultation. In smokers with COB the presence of chronic productive cough was
in a positive correlation with increase of “Smoking Index”. In smokers with COB
were negative correlation between “Smoking Index” and positive test of humid
cough. Increase of “Smoking Index” was followed with decrease of the incidence
of humid cough in patients with COB.

P1059
COPD in elders (>80y.): Smoking and air pollution
Raffaele Giura, Walter Sgroni. Geriatric Hospital, Cà d’Industria, Como, Italy
We studied a group of Elders living in a Nursing home and affected by COPD.The
diagnosis has been made in all of them five or more years ago.
63 Elders affected by COPD have been found among 282 (>80 y.) admitted into
our geriatric nursing home:22,3% of the total number.COPD has been associated
to heart diseases (54%),cerebrovascular diseases (46%) and moderate or severe
dementia (45%).
Concerning the Gender 17 are men and 46 women. For the age 18 are between
80/84 y.,25 between 85/89 y. and 20 over 90y.
Ex smokers (22): 6 m.and 3 w.in the first group,5 m. and 5 w. in the second, 1 m.
and 2 w. in the third. No smokers (41): 1 m. and 8 w. in the first, 2 m. and 13 w.
in the second, 2 m. and 15 w. in the third.
No differences have been found between ex smokers and no smokers about the

numbers of exacerbations of COPD and the supplement of oxygen in the last year.
The drug more used has been Tiotropium (more than half of elders) while only in
few cases Beta2 long-acting and inhaled corticosteroids.
Unfortunately in ten women, no-smokers, it has been impossibile to check their
exposition to passive-smoke.
Conclusion: In women no smokers, without occupational exposures, ambient air
pollution is a probable risk factor for the development of COPD. In our elders
the evolution has been rather slow but has required continual treatment and has
worsened their quality of life.
We thank dr. F. Grassi M.D., dr. M. Guarisco M.D., dr. F. Rossini M.D., dr. M.
Susta M.D., dr. P. Tettamanti M.D. and dr. M. Vivona M.D. for their continuous
team-work.

P1060
Risk factors of development of endothelium dysfunctions at smokers
Tatiana Levina 1 , Julia Krasnova 2 . 1 Therapy, Academy of Advanced Medical
Studies, Irkutsk, Russian Federation; 2 Gerontology, Academy of Advanced
Medical Studies, Irkutsk, Russian Federation
Aim: To evaluate the risk factors of development of endothelium dysfunctions
among smokers.
Materials and methods: The research has been conducted amongst 100 smoking
patients. Brachial artery blood flow reactions to hyperemia were studied by doppler
sonography in all patients. Data on risk factors, was gathered through questionnaires. We identitified 2 groups, 1 of them – the patients having endothelium
dysfunction (n=66) and 2- not having endothelium dysfunction (n=34). The OR
(odd ratio) and 95% confidense interval (95%CI) were calculation.
Results: The risk factors significantly associated with female sex (OR=1,17; 95%
CI:0,36-3,68), beginning of smoking till 15 years (OR=1,34; 95% CI: 0,34-5,59),
the beginning of smoking with 16 till 20 years (OR=1,06; 95% CI: 0,43-2,64),
an index of smoking ≥30 pack/years (OR=1,18; 95% CI: 0,3-5,03), duration of
smoking more than 30 years (OR=1.14; 95% CI: 0,35-3,83).
Conclusion: The risk factors of development of endothelium dysfunctions have
greater impact on female sex (p=0,00001), beginning of smoking till 20 years
(p=0,03), an index of smoking ≥30 pack/years (p=0,0001) and duration of smoking more than 30 years (p=0,00001).

P1061
Aggregation of erythrocytes in the dynamics of phototherapy in rats with
experimental model of COPD
Yulduzkhon Kayumova. Ministry of Health, Republican Specialized
Scientific-Practical Medical Center of Therapy and Medical Rehabilitation,
Tashkent, Uzbekistan
Aim: To study erythrocyte aggregation in rats with experimental model of COPD
in the dynamics of phototherapy with lamps with ceramic coating.
Methods: An experimental model of COPD was reproduced in 22 white rats under
the influence of tobacco smoke in a special chamber, where they were placed daily
for 30-40 minutes for 2 months. Control group (11 rats) is contained in similar
conditions but without exposure to tobacco smoke. For the treatment of half of the
rats with experimental COPD we used the method of phototherapy with infrared
light from ceramic-coated lamps with a narrow emission spectrum (wavelengths
of 2-40 microns). Phototherapy on the area of lungs was carried out daily for
10 days: 5 minutes of the first 5 procedures and 10 minutes of the next 5 ones.
Spontaneous aggregation of erythrocytes was quantitatively evaluated by a special
system of criteria for micrographs (made by a camera connected to a microscope)
of aggregates of red blood cells.
Results: In the 1st group without phototherapy erythrocyte aggregation was
11,8±0,47. In the 2nd group after 10 days of phototherapy the index was
7,78±0,97. It is by 34% less than in the 1st group (p<0,05). In both groups of
COPD erythrocyte aggregation was higher than in healthy rats (6,4±0,75).
But when we tested the differences in groups, a statistically significant difference
(p<0,05) was not detected between the 2nd and control groups.
Conclusion: Erythrocyte aggregation increases in rats with experimental model of
COPD. During the 10-day course of treatment with infrared light from lamps with
ceramic coating this indicator tended to normalize.

P1062
The influence of smoking on the level of proinflammatory cytokines in
patients with COPD
Liubov Dolinina 1 , Vasilii Trofimov 1 , Anna Delieva 1 , Olga Galkina 2 . 1 Chair of
Hospital Therapy, I.P. Pavlov St. Petersburg State Medical University, St.
Petersburg, Russian Federation; 2 Laboratory of a Biochemical Homeostasis of an
Organism, I.P. Pavlov St. Petersburg State Medical University, St. Petersburg,
Russian Federation
Smoking is a major risk factor for COPD. The mechanisms of the effect of smoking
on the progression of the disease is not fully understood.
The purpose of: To identify the relationship of smoking and the activity of local
and systemic inflammation in patients with COPD.
A total of 98 patients, 76 of them smokers with an average experience of smoking
a pack of 25±1,8/year. Revealed that smokers C-reactive protein blood (12,7±4,
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5 mg/L), TNFα from bronchial washings (6,3±1,9 pkg/ml) and TNFα from
serum (12,19±4, 0 pkg/ml) significantly (p <0,005) higher than in nonsmokers
(3,15±0,94 mg/L, 2,15±1,8 pkg/ml, 8,57±4,03 pkg/ml respectively). At the same
time in smoking patients was significantly greater neutrophils in sputum and
sputum IL-8. There were significant (p <0,005) negative correlation between the
level of IL-8 in sputum, and FEV1 (r = 0,363).
Conclusion: The study allowed to identify and confirm the relationship of smoking
to the presence and activity of inflammatory process local and systemic in patients
with COPD.

Conclusion: The phototherapy by IR has a marked significant decrease in levels
of proinflammatory cytokines in eCOPD, without changing the level of antiinflammatory IL-10.

P1063
Comaprison of COPD readmission rates in patients with and without a
history of illicit drug smoking
Andrew Singer, Janet Bonner, Nicola Garner, Tracy Monaghan, Hassan Burhan.
Respiratory, Royal Liverpool University Hospital, Liverpool, United Kingdom

The aim of the study was to evaluate the endotelium-dependent and endoteliumindependent reactions of the cerebral arteries reproduced in vivo COPD model.
The COPD model was reproduced by chronic smoking in rats within 6 months
according to H.Zheng protocol. The experimental group consisted of six male
Wistar rats. The control group breathed only clean air. Assessment of the endothelial vasomotor reactions were carried out in 6 months after the experiment
start and in 2 months after smoking cessation. Acetylcholine and nitroglycerin
were injected in the rats body to assess endothelium-dependent (EDVD) and
endothelium-independent (EIDVD) vasodilation, N-monomethyl-L-arginine (LNMMA) to assess endothelium-dependent constriction (EDVC). Using magnetic
resonance imaging the degree of the cerebral arteries diameter change in the tomograms before and after drug administration was evaluated. The study revealed the
cerebral arteries dysfunction in rat-smokers. Acetylcholine stimulation in the ratsmokers leaded to the pathological vasoconstriction. Test with nitroglycerin caused
insufficient vasodilatation (p <0,05). Test with L-NMMA showed the abnormal
vasodilation in contrast with the control group which set the expected EDVC. In 2
months after smoking cessation the pathological vasoconstriction remained in the
acetylcholine test. EIDVD was paradoxical even leading to the vasoconstriction.
In long-term tobacco smoking the violation of the endothelial vasomotor function
of the cerebral arteries has the form of the pathological activity of the vasodilating
management and intensification of the vasoconstriction. After smoking cessation
the vasomotor disturbances are not only preserved but also exarcebated.

Our 960 bed inner city hospital has 3 full time COPD nurses providing a 7-day
a week service reviewing patients admitted with COPD exacerbations. They are
employed with a view to reducing length of stay and preventing re-admissions.
The team audit their work prospectively.
Several patients have recurrent admissions with exacerbations of COPD. We analysed data from January 2009 to September 2011 and compared the number of
admissions amongst those that have a history of smoking drugs and those that
have never smoked drugs. We then further divided these drug smoking group into
ex and active smokers and compared them.
Results:
Table 1
No history of drug use

History of Drug Use

70.0
1114
328
783
0.42
7.3

53.9
252
144
108
1.33
6.3

Average Age (yrs)
Number of Admissions
Readmissions
Number of Patients
Average Readmissions
Average Admission Length (days)

P1066
Vasomotor activity of the aorta in rats with experimental COPD
Vera Nevzorova, Natalya Zaharchuk, Tatyana Brodskay, Elena Gonchar,
Irina Agafonova. Chair of Therapy, Vladivostok State Medical University,
Vladivostok, Russian Federation

Table 2
No history of
drug use
Average age (yrs)
Number of admissions
Readmissions
Number of patients
Average readmissions
Average admission length (days)

70.0
1114
328
783
0.42
7.3

P1065
Vasomotor activity of the cerebral arteries in rats with experimental COPD
Natalia Zakharchuk, Vera Nevzorova, Tatyana Brodskay, Elena Gonchar,
Irina Agafonova. Chair of Therapy, Vladivostok State Medical University,
Vladivostok, Russian Federation

History of drug use
Ex-tobacco smokers

Active tobacco smokers

57.3
42
21
21
1.00
9.1

53.1
210
123
87
1.41
5.6

Conclusion: There is a significantly higher admission rate amongst those with a
history of smoking drugs when compared to those patients that have never smoked
drugs. Patients with a history of smoking drugs that continue to smoke tobacco
have an admission rate that is 41% higher than those that have stopped smoking
tobacco. COPD patients who have a history of drug use are significantly younger
than those who do not.

P1064
The influence of infrared radiation on the level of spontaneous cytokines in
the treatment of experimental COPD
Yulduzkhon Tadjikhodjaeva, Gulora Sadikova, Bakhodir Aripov,
Yulduzkhon Kayumova. Ministry of Health, Republican Specialized
Scientific-Practical Medical Center of Therapy and Medical Rehabilitation,
Tashkent, Uzbekistan
Aim: To study the effect of infrared radiation (IR) on the level of spontaneous proand anti-inflammatory cytokines in the treatment of experimental COPD (eCOPD).
Methods: The model of COPD was reprodused in 45 albino rats by inhalation of
tobacco smoke during two months in a special chamber. Phototherapy was carried
out by IR using light of GI, KL, ZB lamps with a ceramic coating. Length of
procedures were for 5 minutes the first 5 days and 10 minutes the next 5 days.
Studies of cytokines in 20 intact rats and in the rats with eCOPD was performed
before treatment, after 10 procedures and 30 days after treatment. Determination
of cytokines in the serum was performed by enzymoimmunoassay.
Results: Animals with eCOPD after treatment in compare with untreated rats
had reduction of the spontaneous pro- and anti-inflammatory cytokines. Thus,
compared with the original data content of the IL-1 was reduced by almost 1.5,
IL-6 - by 1.7, TNF - by 1.4 times and levels of IL-10 - by 1.1 times. However,
compared with the control of spontaneous levels of cytokines IL-1, IL-6, TNF
remained elevated by 12.7, 41.4 and 40.6 times, respectively, whereas IL-10 - only
by 2.64 times. Within 30 days after the action of infrared radiation, compared with
the control, the levels of cytokines, although decreased, but remained elevated at
11.2, 33.0 and 36.2 times and the level of IL-10 remained elevated 2.48-fold. The
differences were statistically significant (p<0.05), except for changes of IL-10 in
the process of therapy.

The aim of the study was to evaluate the endotelium-dependent and endoteliumindependent reactions of the aorta reproduced in vivo COPD model. The COPD
model was reproduced by chronic smoking in rats within 6 months according to H.Zheng protocol (2009). The experimental group consisted of six male
Wistar rats. The control group breathed only clean air. Assessment of the endothelial vasomotor reactions were carried out in 6 months after the experiment
start and in 2 months after smoking cessation. Acetylcholine and nitroglycerin
were injected in the rats body to assess endothelium-dependent (EDVD) and
endothelium-independent (EIDVD) vasodilation, N-monomethyl-L-arginine (LNMMA) to assess endothelium-dependent constriction (EDVC). Using magnetic
resonance imaging the degree of the aorta diameter change in the tomograms
before and after drug administration was evaluated. It was found that COPD model
has insufficient EDVD and EIDVD (6,6±0,76% and 3,7±0,02% at a rate of 10
and 15% respectively). The test with L-NMMA showed the abnormal vasodilation
in contrast to the control group which set the expected EDVC. In 2 months after
smoking cessation in the acetylcholine test vasodilation was even less significant
decreasing from 6,6±0,76% to 3,07±1,25%, while EIDVD was paradoxical leading to the vasoconstriction (p <0,05). In response to the vasoconstrictor L-NMMA
injection the pathological vasodilatation was preserved. Thus the COPD model
revealed the violation of the aortic endothelial vasomotor function in the form
of the insufficient activity of the vasodilating management and intensification of
the vasoconstriction. After smoking cessation vasomotor disturbances are not only
preserved but also exarcebated.

P1067
Knowledge of the general population about COPD and its determinants:
Current status and recent changes in Spain
Joan B. Soriano 1 , Myriam Calle 2 , Teodoro Montemayor 3 , Jose
Luis Alvarez-Sala 2 , Juan Ruiz Manzano 4 , Marc Miravitlles 5 . 1 Programa de
Epidemiología e Investigación Clínica, CIMERA, Bunyola, Illes Balears, Spain
Background: The objective of this study was to determine the level of knowledge
about COPD and its determinants in the general population of Spain, and to
compare it with a similar survey conducted in 2002.
Methods: We conducted a cross-sectional, observational, epidemiological study in
September 2011, by means of a telephone interview with a representative sample
of those aged 40-80 years living in all 17 regions of Spain.
Results: A total of 6.528 responses were obtained, 53% female, mean age of 59.8
years. With respect to tobacco, 19.4% were current smokers while 27.9% reported
being former smokers. Only 17.0% spontaneously reported they knew the term
COPD. Valencia was the region with the highest degree of ignorance of COPD
(91%), while Aragon was the lowest (73.7%). Yet, COPD is considered a severe
disease, just under angina pectoris. Comparing these results with the previous
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survey in 2002, we observed significant improvements relative to knowledge of
COPD (8.6% vs. 17.0%), with a marked variability within regions (p <0.05).
Currently, only 4.7% of the Spanish population knows that there is a National
Strategy for COPD, although 86.0% have a favorable/very favorable opinion about
the new Anti-Tobacco Law.
Conclusion: The lack of knowledge about COPD and its determinants in the
general population remains high, therefore more and better teaching and awareness
interventions are needed.

P1068
To determine the prevalence and predictors of smoking and smokeless
tobacco use amongst women in Karachi, Pakistan
Nadia Sharif, Javaid Khan. Pulmonology and Critical Care Medicine, Aga Khan
University Hospital, Karachi, Sindh, Pakistan
Study design: Cross sectional study.
Study sample: A Convenient sample of 485 female attendants was taken for the
study. A standard questionnaire for tobacco use, developed by WHO, was used.
Results: Prevalence of tobacco: Overall, 96 (19.6%) admitted to using tobacco
in one form or another. 13 (2.7%) of the total respondents were smokers and 83
(17.1%) were smokeless tobacco users.
The use of tobacco was found to increase with age and was highest among the age
group of 66 years and above (P<0.01, 95% CI). A higher prevalence of tobacco use
was found in women who had never gone to school and the prevalence of tobacco
use decreased with increasing education (P<0.001, OR=4.6 with 95% CI). When
the association between marital status and tobacco use was assessed it was found
that tobacco use was more prevalent amongst married women (P<0.001, OR=6.13
with 95% CI).It was found that tobacco use was more prevalent amongst the
working/employed women as compared to the non working women/house wives
(P<0.05, OR=1.90 with 95% CI). When the participants were asked about the
extent of harm tobacco can cause, 69.5% participants were of the view that it was
very harmful while 6.8% thought that it was harmless. The remaining participants
thought that it caused little harm.
Being hospital based, our study may have the shortcomings of a hospital based
study. Another limitation could be due to the fact that it was done in Karachi
and the results may not be generalisable across the whole country.Investment in
epidemiological studies of tobacco use and its predictors in different areas of the
country among different population groups would be very beneficial in our fight
against tobacco.

P1069
Repeated questionnaire about smoking at the annual meetings of the
Japanese Respiratory Society held in 1996, 1999, 2001, 2003, 2005, 2007,
2010, and 2012
Jun Kobayashi 1 , Tetsuhiro Shigenaga 2 , Satoshi Kitamura 1 . 1 Pulmonary
Medicine, Minamitochigi Hospital, Oyama, Tochigi, Japan; 2 Pulmonary
Medicine, Ebihara General Hospital, Miyazaki, Miyazaki, Japan

scale survey, measurements of exhaled carbon monoxide, body weights and PFTs
were obtained and evaluated. Cases with PSQI ≤ 5 points were classified as having
better sleep quality.
Results: Among the cases (n=106, 67 male, 39 female), 39.6% had quitted and
60.4% had not quitted. Mean age of quitters were 50.7±11 years, while nonquitters’ was 47.4±11.1 years. Better sleep quality was observed in 23.8% of
quitters, while in 7.8% of non-quitters (p <0.01). Better sleep quality was evident
in quitters in spite of weight gain. Mean 8.33 kg weight gain and 3.13 increase
in BMI were observed in quitters (p <0.01). Gaining more than 10% of body
weight was observed in 52.4% of quitters while 7.8% of non-quitters (p <0.01).
Pulmonary function changes were not different among quitters and non-quitters.
COCLUSION: Quitters had better sleep quality than non-quitters in spite of more
weight gain. This difference was not related to improvement in pulmonary functions. This data can be used as a motivational tool for smokers’ quitting. And also it
can be a clue for the importance of smoking cessation in patents with sleep-related
breathing disorders.

110. Sleep monitoring, lung function and
inflammation in childhood
P1071
Effect of high-flow nasal cannula on nasopharyngeal airway pressure,
respiratory muscles loading and respiratory distress symptoms in young
infants with severe acute viral bronchiolitis
Stefan Matecki 1,2 , Christophe Milesie 3 , Julien Baleine 3 , Aurélien Jacquot 3 ,
Gilles Cambonie 3 . 1 Physiologie, CHU Arnaud de Villeneuve, Montpellier,
France; 2 INSERM U 1046, CHU Arnaud de Villeneuve, Montpellier, France;
3
Réanimation Pédiatrique, CHU Arnaud de Villeneuve, Montpellier, France
Objective: To determine the efficacy of high-flow nasal cannula (HFNC) at different flow level on respiratory distress symptoms, nasopharyngeal airway pressure
(NAP) and respiratory effort in young infants with acute respiratory syncytial virus
bronchiolitis.
Patients: 21 less than six month/old infants, with severe respiratory distress.
Interventions: Oesophageal pressure (Pes) and NAP was measured simultaneously
after 5 different flow of 1,4,6 and 7 l/mn delivered through a HFNC.
Measurements and results: Respiratory distress was quantified with a specific
scoring system (m-WCAS). Mean respiratory rate (RR), inspiratory time over total
time or respiratory cycle (Ti/Tot), NAP, Swing Pes and respiratory effort with
the Pes-derived inspiratory muscles pressure-time product (PTPes) was calculated
from the pressure curves. Results are presented in Table 1.
Effect HFNC at 1,4,6 and 7 l/mn on respiratory parameters

Questionnaire was distributed at the Annual Meetings of the Japanese Respiratory
Society held in 1996, 1999, 2001, 2003, 2005, 2007, 2010, and 2012 repeatedly,
in order to know how attendants think and behave about smoking as respiratory
care specialists. Questionnaire paper was handed to the attendants around the table
for meeting registration, and was recovered voluntarily in the boxes. Smoking
prevalence of all attendants in 1996, 1999, 2001, 2003, 2005, 2007, and 2010 was
22.7%, 19.7%, 15.1%, 13.9%, 7.9%, 5.8%, and 3.7% respectively. Recovery rate
of questionnaire in 1996, 1999, 2001, 2003, 2005, 2007, and 2010 was 64.7%,
70.4%, 48.6%, 52.2%, 85.9%, 93.2% and 87.8%, respectively. Smoking prevalence
of physician in 2001,2003,2005,2007, and 2010 was 12.9%, 12.7%, 5.1%, 3.9%,
and 2.4% respectively. Attendants from smoke-free hospital in 1996, 1999, 2001,
2003, 2005, 2007, and 2010 was 7.5%, 15.8%, 21.7%, 28.4%, 61.1%, 61.1%, and
72.5% respectively. Tobacco sales in the hospital retail shop were 55.2%, 49.1%,
44.8%, 39.0%, 19.4%, and 10.0%, respectively. Tobacco sales in the hospital
vending machine was 50.3%, 41.5%, 37.2%, 31.1%, 12.3%, 7.1%, and 3.1%
respectively. New 2012 data will be merged with those data, which will shows that
smoking behaviors of the attendants have improved for 16 years. Japanese government recently accerelated to promote smoke-free lifestyle, planning to reduce
smoking prevelence from 20% to 12% in the next ten years. Japanese Respiratory
Association is responsible to encourage its members to intervene in smoking
behavior or policy of hospitals which has been generous for tobacco sales.

P1070
Is subjective sleep qualty better in quitters?
Derya Celebi 1 , Celal Karlikaya 1 , Levent Ozturk 2 . 1 Chest Diseases, Trakya
University Faculty of Medicine, Edirne, Turkey; 2 Phisiology, Trakya University
Faculty of Medicine, Edirne, Turkey
Aims: Smokers have 4-5 times higher risk of sleep-related breathing disorders. We
studied subjective sleep quality, weight gain and changes in pulmonary functions
in quitters and non-quitters.
Methods: Among 692 patients registered for smoking cessation clinic, who were
smoking 10+ cigarettes/day, followed at least 1 year and agreed to participate in
the study were included. Pittsburgh sleep quality index (PSQI), Epworth sleepiness

Flow

NAP (cmH20)
Swing Pes (cmH20)
PTP/mn (cmH20/mn)
RR (breath/mn)
Ti/Tot
mWCAS

p

1 l/mn

4 l/mn

6 l/mn

7 l/mn

0,2 (0,9)
24 (12)
546 (330)
81 (16)
0,43 (0,9)
2,3 (1)

1,7 (1,3)
20 (10)
425 (237)
75 (14)
0,42 (0,1)
2 (1)

3,7 (2)
14 (7)
312 (162)
65 (12)
0,35 (0,1)
1 (1)

4 (2)
15 (7)
289 (166)
65 (15)
0,36 (0,1)
1 (1)

0,0001
0,0003
0,0002
0,01
0,002
0,0006

Conclusion: In young infants with severe acute respiratory syncytial virus bronchiolitis NAP progressively increase with flow delivery through HFNC. We observed
a negative correlation between flow delivery, NAP and PTPes. HFNC are able
to increase NAP, decrease PTPes and improve ventilatory function of infant with
severe acute viral bronchiolitis.
Funding by APARD and CHU Montpellier.

P1072
The effect of chronic intermittent hypoxia on bone homeostasis in children
with sleep disordered breathing
Alessandra Tabarrini 1 , Laura Papini 1 , Ottavio Vitelli 1 , Silvia Miano 1 ,
Luana Lionetto 2 , Sasanna Fedeli 1 , Valentina Negro 1 , Rosa Castaldo 1 , Maria
Pia Villa 1 . 1 NESMOS, Pediatric Unit, Sant’Andrea Hospital, La Sapienza
University, Rome, Italy; 2 NESMOS, Advanced Molecular Diagnostics Unit,
Sant’Andrea Hospital, La Sapienza University, Rome, Italy
Introduction: Airflow obstruction is an important risk factor for osteoporosis in
adults. Therapies for bone-loss disorders could be based on shifting systemic acid
base balance in the alkaline direction. The effect of chronic intermittent hypoxia
in obstructive sleep apnea syndrome (OSAS) on bone homeostasis has never been
evaluated.
Aim: We evaluate the effect of OSAS on bone homeostasis and the efficacy of an
alkaline diet to the bone remodelling in children.
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Methods: Spot urinary hydroxyproline/creatinuria (UH/Cr, μg/ml) was measured
as a markers of osteoblastic and osteoclastic activity in a group of children who
underwent clinical assessment and polysomnography for OSAS. Children were
randomly selected to be treated with an alkaline diet (group 1) or with steroid
therapy (group 2). The UH/Cr was measured at baseline and after one month of
treatment (T1).
Results: We studied 12 children (mean age 6,42±2,52 years, 8 males). After
one month, mean value of UH/Cr did not change (14,97 μg/ml vs 12,98 μg/ml).
Four subjects (group 1) (mean age 7,9±2,7 years, 3 males) showed a reduction
of UH/Cr after alkaline diet (from 23,2 μg/ml to 15,8 μg/ml), UH/Cr did not
decrease in group 2. In all children UH/Cr correlated with total sleep time (r =
-0,636, p <0,05), sleep efficiency (r = -0,935 p <0,001) and wake after sleep onset
(r = 0,769, p<0,05), but not with sleep respiratory parameters.
Discussion: Our preliminary study showed that the efficacy of an alkaline diet
to reduce urinary hydroxyproline. Although we did not find correlation with
respiratory parameters, we found significant correlation with sleep fragmentations.

P1073
Evaluation of 8-isoprostane as a biomarker of oxidative stress in children
with obstructive sleep apnea syndrome
Susanna Fedeli 1 , Valentina Negro 1 , Maria Chiara Supino 1 , Susanna Bonafoni 1 ,
Alessandra Tabarrini 1 , Laura Papini 1 , Milena Margiotta 1 , Giovanna Gentile 2 ,
Maria Pia Villa 1 . 1 NESMOS, Pediatric Unit, Sant’Andrea Hospital, La Sapienza
University, Rome, Italy; 2 NESMOS, Advanced Molecular Diagnostics Unit,
Sant’Andrea Hospital, La Sapienza University, Rome, Italy
Background: Hypoxia-reoxigenation, characteristic of obstructive sleep apnea
syndrome (OSAS), induces an increase of products of non-enzymatic free radicalcatalyzed lipidic peroxidation, such as 8-isoprostane (8IsoP).
Aim: To evaluate urinary 8IsoP values in children with OSAS.
Methods: Thirty-eight children with OSAS (mean age:6.23±2.08yr, range:3.1610.83yr M/F:26/12), underwent urinary collection at the morning after nocturnal
polysomnography. 8Isop levels were measured with an enzyme immunoassay and
corrected by urinary creatinine (uCR) levels.
Results: According to the AHI (Apnoea/Hypopnea index, cut off>5 events/hours
of sleep) obtained from polysomnography, we found 20 subjects (Group 1) with
snoring/minimum OSAS (mean AHI:1.48±1.44 ev/hr; mean overnight oxygen
saturation, SaO2:97.64±0.63%) and 18 subjects (Group 2) with moderate/severe
OSAS (mean AHI:11.98±7.97 ev/hr; mean SaO2:96.51±1.98%). Compared to
Group 1, urinary 8IsoP value was higher in Group 2 (1.10±0.66ng/mg uCR vs
0.76±0.36ng/mg uCR. p=0.046) and age was lower (5.45±1.69yr vs 6.93±2.18yr.
p=0.033). We found a negative correlation between SaO2 and urinary 8IsoP (r=0.42; p=0.009) and a positive correlation between AHI and urinary 8IsoP (r=0.32;
0.05<p<0.1). Linear regression analysis, performed using as dependent variable
values of urinary 8Isop and as independent variables age, AHI, SaO2, showed that
SaO2 and age were predictors for levels of urinary 8Isop (R:0.530; RSquare:0.281).
Conclusion: Our data show that values of urinary 8IsoP are related to OSAS
severity and SaO2. Further studies are needed to assess usefulness of urinary 8Isop
as a marker of inflammation likely due to oxidative stress.

P1074
A new proposal for OSA classification in children based on cardiovascular
outcome
Silke A.T. Weber 1 , Victor dos Santos 1 , José Maurício Lopes Neto 1 ,
Luiz Cuadrado Martins 2 . 1 Otolaryngology, Botucatu Medical School-State
University São Paulo, Botucatu, SP, Brazil; 2 Nephrology, Botucatu Medical
School-State University São Paulo, Botucatu, SP, Brazil
Introduction: Pediatric OSA is associated to cardiovascular repercussions (CVR),
adenotonsillectomy(AT) is considered its treatment of choice. We hypothesized
that OSA leads to early CVR as loosing of nocturnal blood pressure dipping
(NBPD); OSA treatment (AT) will recover NBPD.
Aim: To analyse which polysomnographic(PSG) criteria best defines OSA in
children, based on the absence of NBPD before and its recovering after AT.
Methods: We included children with regular snoring, observed respiratory pauses
and hypertrophy of the tonsills. Children with persisting snoring after AT,diagnosis
of cardiovascular, renal or neurologic disease and obesity were excluded. Children
realized PSG and 24-hour blood pressure monitoring before and six months after
AT. AI and AHI were calculated, the presence or absence of NBPD was described
before and after AT. Three current PSG definitions for OSA (D1:AHI>1; D2:AI>1
& AHI>4; D3: AHI>5) were tested for the best correlations of OSA and CVR
before and NBPD recovering after AT(McNemar, Odd’s ratio).
Results: 26 children, 8-12 years old, were included. AHI varied from 0,0 to
23,2. 10 children presented loosing of NBPD before, 4 persisted after AT. For D1
(AHI>1) OSA diagnosis showed no significant association to CVR neither before,
nor after AT. For D3 (AHI>5) OSA diagnosis showed a significant correlation to
CVR before AT, but not after surgery. For D2 (AI>1 & AHI>4) OSA diagnosis
showed significant correlation to CVR before and after surgery.
Conclusion: Considering NBPD and surgery outcome, we identified AI>1 &
AHI>4 as the best definition for OSA in children. Larger studies focusing CVR
and surgical outcome should be realized to better define PSG criteria and OSA.

P1075
Frequency of ICU monitoring and respiratory complications after
adenotonsilectomy in OSA children
Silke A.T. Weber 1 , Renato O. Martins 1 , Erico Moreira 1 , Jose Roberto Fioretto 2 .
1
Otolaryngology, Botucatu Medical School-State University São Paulo, Botucatu,
SP, Brazil; 2 Pediatrics, Botucatu Medical School-State University São Paulo,
Botucatu, SP, Brazil
Introduction: Adenotonsilectomy(AT) is considered treatment of choice for obstructive breathing disorders (OBD) in children. Besides better diagnosis and
earlier treatment of OSA, respiratory complications at the immediate posoperative
period are described for several risk groups.
Aim: To evaluate the frequency of necessity of posoperative monitoring in an
intensive care unit(ICU) and respiratory complications in OBD children submitted
to adenotonsillectomy in a university hospital.
Methods: Retrospective study, analyzing patient’s charts submitted to AT due to
OBD in a university hospital in Brazil, during the period 2006 to 2010. We included
children of both genders, aged 2 to 12 years. Patient’s data included obesity, age
at surgery, severity of ODB and presence of respiratory comorbidity (asthma). We
analysed the frequency of ICU monitoring and the respiratory complications in the
ICU during 24 hours after AT.
Results: Out of 811 AT, 164 realized polysomnography prior surgery. 47 children,
21 girls, needed monitoring in ICU, due to severe oxygen dessaturation (<85%),
severe OSA (IA >10) or obesity. Six children were younger than 2 years. Eleven
children (24%) suffered major complications at ICU, as acute lung oedeme in
two patients, intubation for longer than 24 hours in one, bronchospasms in three,
stridor in six.
Conclusions: Our study revealed a high risk for respiratory complications in OSA
children. Major risk factors were age < 3 years old, asthma and obesity. Indication
for respiratory monitoring/polysomnography for suspected OSA children prior to
adenotonsillectoumy should be better discussed and normatized.

P1076
Adenotonsillectomy and orthodontic therapy: Outcome after one year of
follow-up in children with obstructive sleep apnea syndrome
Rosa Castaldo, Ottavio Vitelli, Silvia Miano, Anna Rita Mazzotta,
Francesco Biagiarelli, Susanna Fedeli, Maria Pia Villa. NESMOS, Pediatric Unit,
Sant’Andrea Hospital, La Sapienza University, Rome, Italy
Introduction: Adenotonsillectomy (AT) is the primary therapy for obstructive
sleep apnea syndrome (OSAS) in children, although a residual disease is reported. Rapid maxillary espander (RME) is a valid treatment for children with
malocclusion and high arched palate.
Aim: To evaluate the efficacy of AT and RME in children with OSAS.
Methods: We enrolled children undergoing a clinical and polysomnographic assessment for OSAS at baseline and after 12 months of follow-up, after treatment
(T1).
Results: We studied 47 children (mean age 5.03±2.03 years, body mass index, BMI, 17.15±3.07 kg/m2 , 34 males). At T1, AHI (apnea hyponea index)
decreased (11.90±12.30 vs 2.18±2.51 ev/h, p<0.0001) as well as arousal index (18.29±6.71 vs 13.95±6.11 ev/h, p<0.0001) while total sleep time (TST)
increased (6.77±0.96 vs 7.24±0.85, p<0.05), as overnight oxygen saturation
(96.31±2.21 vs 97.50±1.50%, p<0.0001). Twenty five children underwent AT
(group 1) whereas 22 orthodontic therapy (group 2). After one year of treatment, in
group 1 percentile of BMI and overnight mean saturation increased significantly,
while AHI and arousal index decreased. In group 2 mean overnight saturation
and TST increased from T0 to T1, while AHI decreased. The correlation analysis
showed that percentile of BMI is a negative predictive factor of the efficacy of AT
in group 1, while duration of disease is a negative predictive factor in group 2.
Discussion: Our results demonstrated that both treatments are efficacious for
pediatric OSAS, although the increase of BMI is a negative predictive factor for
residual disease in group 1, and the duration of disease in group 2.

P1077
The effects of obstructive sleep apnea syndrome on cognitive and
cardiovascular functioning in children with obesity
Anna Rita Mazzotta 1 , Maria Elena Liverani 1 , Alessandra Macari 1 ,
Giuliano Tocci 2 , Filomena Ianniello 1 , Maria Pia 1 . 1 Pediatric, Sant’Andrea
Hospital, La Sapienza University, Rome, Italy; 2 Cardiology, Sant’Andrea
Hospital, La Sapienza University, Rome, Italy
Background: Paediatric obesity and sleep disordered breathing may be associated
with cognitive problems and cardiovascular abnormalities and both may share the
same common inflammatory and metabolic pathogenesis.
Aim: To evaluate and compare cardiovascular activity and cognitive functions of
obese children with or without clinical obstructive sleep apnea syndrome (apnea
hypopnea index >5 n/h of sleep).
Methods: Obese children underwent polysomnography in a standard laboratory
setting, a neurocognitive assessment and a 24-hour ambulatory blood pressure
monitoring.
Results: We studied ten children (mean age 9.2±3.2 years, 6 males), with a mean
body mass index (BMI) of 27.67 kg/m2 , a mean BMI percentile of 124.2±20.7.
They had a mean apnea-hypopnea index of 9.6±13.6 n/h, an overnight oxygen
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saturation of 96.9±0.9%. Mean values of blood pressure did not show relevant
differences between diurnal and nocturnal measurements: diurnal systolic and diastolic pressure were 114.8±22.2 and 68.5±10.3 mmHg, while nocturnal systolic
and diastolic pressure were 110.7±10.9 and 66.1±14.3 mmHg. Wechsler Intelligence Scale for Children-revised revealed a mean total intelligent quotient score
of 91.3±15.21, a mean verbal intelligent quotient (VIQ) score of 95.7±12.4, and
a mean performance intelligence quotient scores of 90.3±20. Compared to those
without clinical sleep apnea, children with AHI>5 n/h had a lower VIQ (89.3±9.3
vs 102.0±13.4).
Conclusions: Preliminary data showed that obese children had a peculiar blood
pressure profile since they did not show the physiologic nocturnal deep. Obese
children with obstructive sleep apnea display a specific verbal cognitive dysfunctions.

P1078
Parental history of adenotonsillectomy is a risk factor for tonsillar
hypertrophy and snoring in children
Efthimia Kalampouka 1 , Anastasia Polytarchou 2 , Aggeliki Moudaki 1 ,
Antonis Platnaris 1 , Marina Tsaoussoglou 1 , Emmanouel Alexopoulos 2 ,
Polytimi Panaghiotopoulou-Gartagani 1 , George Chrousos 1 , Athanasios Kaditis 1 .
1
First Department of Pediatrics, Pediatric Pulmonology Unit, University of
Athens School of Medicine and Aghia Sophia Children’s Hospital, Athens,
Greece; 2 Department of Pediatrics, Lamia General Hospital, Lamia, Greece
Recognition of subgroups of children predisposed to overgrowth of the pharyngeal
lymphoid tissue, such as those with history of wheezing requiring treatment, may
allow implementation of treatment interventions in early life for the prevention
of obstructive sleep-disordered breathing (SDB). We hypothesized that parental
history of adenoidectomy and/or tonsillectomy (AT) is a risk factor for tonsillar
hypertrophy and snoring in childhood in addition to history of wheezing requiring
treatment.
Methods: Children were recruited from outpatient clinics. Parental history of AT
(explanatory variable) and snoring ≥ 1 night/week (outcome) were recorded and
presence of tonsillar hypertrophy (outcome) was assessed.
Results: 435 children were recruited (2-16 yo) and 79 (18.2%) of them had
parental history of AT. Parental history of AT was significantly associated with the
presence of tonsillar hypertrophy and snoring even after adjustment for history of
wheezing requiring treatment, age, gender, obesity and passive smoking [odds ratio
(95% CI): 2.2 (1.2-3.9); p<0.01 and 1.8 (1.1-3.1); p<0.05, respectively]. When
both tonsillar hypertrophy and parental history of AT were entered in the same
multiple logistic regression model, the former was stronger predictor of snoring
than the latter: 3.3 (2-5.3); p<0.01 vs. 1.6 (0.9-2.9); p=0.09), respectively.
Conclusions: Children with parental history of AT have more frequently tonsillar
hypertrophy than those without such history. Familial predisposition to tonsillar
hypertrophy may mediate at least in part the association between parental history
of AT and SDB in children.

P1079
Prevalence of obesity and sleep disordered breathing in a cohorts of 9 year
old schoolchildren studied 13 years apart
Francesco Saverio Biagiarelli, Susy Martella, Luca Brasili, Anna Rita Mazzotta,
Francesca Ruggeri, Annamaria Bozzone, Mario Barreto, Maria Pia Villa.
NESMOS, Pediatric Unit, Sant’Andrea Hospital, La Sapienza University, Rome,
Italy
Objective: The aim of this study was to evaluate the prevalence of obesity and sleep
disordered breathing (SDB) in two different populations of Italian schoolchildren
studied 13 years apart living in a country town of Central Italy (Ronciglione, VT).
Research methods and procedures: Subjects were drawn from two populations,
both non selected, of schoolchildren. Parents underwent to a 9-items sleep questionnaires investigating on SBD. We assessed measures of weight and height
obtaining and using BMI values to assess obesity, with cut-off values proposed by
the International Obesity Task Force.
Results: Two cross sectional surveys were carried out on 177 students (males
82; mean age 9.65±0.61 years) in 1998 (group 1) and on 198 students (males
111; mean age 9.3±0.9 years) in 2011 (group 2) from elementary school without
significative differences for age and sex between groups. The prevalence of obesity
from 1998 to 2011 was significally increased (from 10.21% to 20.7%, p<0.0001).
No statistically significance was found in SBD for snoring (from 8,5% to 9,1%),
nocturnal awakenings (from 2,3% to 2,5%) and sleep apnea (from 5,6% to 6,1%).
Only the oral breathing increased significantly (from 36,2% to 57,6,%, p<0,0001).
In group 2 the percentage of snoring and sleep apnea were higher in obese children than in those without obesity (from 12.2% to 7.7% and from 12.2 to 4.6%,
respectively) although not statistically significant.
Discussion: The prevalence of obesity in young Italian children is very high, and
it is rapidly growing. There is upward trend of SDB in the obese population while
no statistically increments were showed in SBD in total population.

P1080
The clinical presentation of paediatric narcolepsy in one Canadian sleep
centre
Andrea Riekstins 1 , Glenda Bendiak 1 , Shelly Weiss 2 , Indra Narang 1 .
1
Respiratory Medicine, Hospital for Sick Children, Toronto, ON, Canada;
2
Neurology, Hospital for Sick Children, Toronto, ON, Canada
Narcolepsy is primarily characterized by an overwhelming feeling of sleepiness
with or without cataplexy. More recently, there has been a dramatic increase in
newly diagnosed childhood narcolepsy and it is hypothesized that H1N1 may play
a role in these new cases. The objective of this study is to review the demographics
and presenting symptoms of children with narcolepsy in Toronto.
Methods: At the Hospital for Sick Children, Toronto, we reviewed medical
records and polysomnograms of patients with narcolepsy who presented to the
sleep disorders clinic. All patients were referred with a history of excessive daytime
sleepiness.
Results:
# Patients
Age years, mean (range)
Weight, kg, mean (range)
BMI, kg/m2
Excessive daytime sleepiness
Cataplexy
Night wakenings
Hallucinations
Weight gain
Behaviour change
H1N1 vaccination
MRI, normal
MSLT, abnormal
Ferritin, low
HLA DQB1*0602, positive

8 (6 male)
9.5 (5.0–15.0)
39.5 (28.0–52.9)
20.3 (18–25.3)
8 (100%)
5 (62.5%)
2 (25.0%)
3 (37.5%)
4 (50.0%)
4 (50.0%)
2 (25.0%)
7 (87.5%)
7/7*
4 (50.0%)
6/6**

MRI = Magnetic Resonance Imaging, MSLT = Multiple Sleep Latency Test, *MSLT pending for
one patient **HLA pending for two patients.

Conclusion: All patients had excessive daytime sleepiness. Interestingly over half
of these young patients had cataplexy on presentation. H1N1 vaccination was not
given to the majority of these patients. More research is needed to understand the
recent increase in the prevalence of childhood narcolepsy with cataplexy.

P1081
Diaphragmatic excursion in Duchenne muscular dystrophy (DMD) studied
by M-mode ultrasonography
Marianna Laviola, Rita Priori, Marianna Romei, M. Grazia D’Angelo,
Andrea Aliverti. Dipartimento di Bioingegneria, Politecnico di Milano, Milano,
Italy IRCCS E. Medea, La Nostra Famiglia, Bosisio Parini, Italy
Techniques traditionally employed to assess diaphragmatic weakness or paralysis
in DMD, i.e. transdiaphragmatic pressure, EMG, fluoroscopy, plethysmography,
MRI are invasive, associated with radiation or complex. The aim of this study
was to determine the feasibility of diaphragmatic excursion (DE) measurements
by ultrasonography (US) as an alternative.
Eight DMD patients (age 15.2±4.1 yrs, BMI 20.5±5.6 kg/m2 , FVC
59.3±20%pred) and 10 healthy controls (age 25.4±4.3 yrs, BMI 22.3±2.5 kg/m2 )
were studied by M-mode US transverse scanning in supine position using a
convex probe (2.7-5 MHz) positioned in the right subcostal anterior area. DE was
determined by a custom-designed software for image processing at end-inspiration
and end-expiration during quiet breathing (QB) and at full inspiration during an Inspiratory Capacity (IC) maneuver. In DMD, DE was in average 17.2±4.7(SD) and
32.8±8.9 mm during QB and IC, respectively, whereas in controls it was 24.2±8.1
and 57.5±11.1 mm (see fig. for individual data). ANOVA analysis revealed
significant differences in DE values between QB and IC in both DMD and controls
(p<0.001) and between DMD and controls during both QB and IC (p<0.001).

In conclusion, DE is significantly reduced in DMD patients during both spontaneous breathing and maximal inspiration. US M-mode assessment of diaphragmatic
displacement is a reliable noninvasive method for functional assessment of the
diaphragm.
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Maximal expiratory flow (MEP) and maximal inspiratory flow (MIP) in
children with asthma and/or obese children
Martina Tubaro 1 , Ilenia Benfatto 1 , Mario Canciani 1 , Francesca Valent 2 .
1
Allergology and Pulmonology Unit, Department of Paediatrics, DPMSC,
University of Udine, Italy; 2 Hygiene Department, School of Medicine, DPMSC,
University of Udine, Italy

(P<0.001). Interestingly, X at Vmax (-6.9±3.0 cmH2 O.s/l) was significantly more
negative (P<0.001) than at Vmin (-5.1±5.0 cmH2 O.s/l).

Asthma and obesity cause alterations in the respiratory system because both diseases involve changes in the mechanics of airways and a systemic inflammation.
The aim of this study was to compare the functionality of the respiratory musculature in a group of obese, asthmatic, obese-asthmatic children and controls, in order
to determine if obesity cause a weakness in the respiratory muscles themselves.
We tested 152 children, from 8 to 16 years of age, divided as follows: 31 asthmatics, 42 controls, 56 obese and 23 obese-asthmatic children. Every child performed
a respiratory muscles function evaluation (MIP and MEP).
MIP and MEP values were comparable between obese (58.3 cmH2O and 49.6
cmH2O, respectively), obese-asthmatics (52.4 cmH2O and 50.6 cmH2O) and asthmatic children (64.4 cmH2O and 51.7 cmH2O) whereas controls parameters had
lower values (45.0 cmH2O and 38.5 cmH2O, respectively; p<0.01 and p=0.05).
In conclusion obese children have normal MIP and MEP values, higher then the
values of the controls. We suppose that this difference can be explained by a
habit in the respiratory effort of the asthmatic children, with a greater force on
the respiratory musculature of the obese children and by a poor compliance of the
control group.

P1083
Response to β2 -mimetics in asthmatic children: Which lung function
parameters present reliable response?
Richard Kraemer, Gisela Wirz, Philipp Latzin, Oliver Fuchs. Division of
Paediatric Respiratory Medicine, University of Berne, Inselspital, Berne,
Switzerland
Rationale: Reversible airflow limitation after short-acting β2 -agonist (SABA) is
considered as a hallmark of asthma. However, in asthmatic children pulmonary
hyperinflation significantly influences airway patency [1]. ’Effective’ specific resistance (sReff ) measures resistive changes throughout the whole breath cycle
concomitantly to changes of resting end-expiratory level [2].
Objectives: Response to SABA assessed by various lung function parameters in
asthmatic children.
Methods: Lung function measurements performed in 194 asthmatic children provided base-line (BL) data of functional residual capacity (FRCpleth ), sReff , sRtot ,
volume-time and flow-volume indices such as FEV1 , MEF50 , and MMEF75-25 ,
analysed as SDS by z-transformation using reference equations. Reversibility was
considered, if after inhalation of 1.25 mg albuterol lung function improved > 2
SD from BL.
Results: Significant response to SABA was found for sRtot in 99.3%, sReff in
69.6%, MEF50 in 46.8%, MMEF75-25 in 23.2% FRCpleth in 15.5% and FEV1 in
3.6% of all 754 tests. In 12.5% of tests, however, spirometry failed to indicate
airway limitation at BL. Significant mean differences of improvement in SD were
found for sReff 3.6±3.0, sRtot : 3.4±3.0, and MEF50 : -2.0±2.52. Response to
SABA was significantly higher in tests demonstrating airway obstruction only than
in those with concomitant pulmonary hyperinflation (p< 0.001).
Conclusions: Compared to plethysmography, spirometry may fail detection of
abnormal airway dynamics at BL, and otherwise only MEF50 reached significant
response to SABA.
[1]. Kraemer R, et al.: J Pediatr 1983;102(3):347-350. [2]. Matthys H, et al.:
Respiration 1975;32(2):121-134.

We conclude that the marked changes in Zrs during tidal breathing in healthy
newborns are due to flow nonlinearities in the narrow nasal and glottal pathways.
The absence of the V dependence of R may be a result of opposing changes in
tissue resistance and airway resistance at Vmax.

P1085
Importance of nutrition status in lung function of infants born preterm with
or without bronchopulmonary dysplasia
Manuel Sánchez-Solís, Luis García-Marcos, Virginia Pérez Fernández.
Pediatrics, Virgen de la Arrixaca Universitary Hospital, University of Murcia,
Spain Pediatrics, Virgen de la Arrixaca Universitary Hospital, University of
Murcia, Spain Pediatrics, University of Murcia, Spain
Aims: To know if nutrition status (as measured by BMI) is associated to lung
function of infants born preterm (PT) with or without bronchopulmonary dysplasia
(BPD)
Methods: By means of the raised volume rapid thoracoabdominal compression
(RVRTC) technique, FVC, FEV0.5 , FEF50 , FEF75 , and FEF25-75 were measured in
61 PT without BPD (65.6% male; corrected age 7.2±0.7 mo.) and in 55 PT with
BPD (59.8% male; corrected age 7.75±0.9 mo.). A multiple regression analysis
-stratified for BPD- was performed for BMI z-score (as calculated according to
WHO values) and each lung function parameter (dependent variable), controlling
for gender, gestational age, current corrected age, height, birth weight, smoking
exposure in pregnancy.
Results: The coefficients of the regression analyses and their significance are
shown in table.
BPD - (n=61)

FVC
FEV0.5
FEF50
FEF75
FEF25–75

BPD+ (n=57)

Coef. (95% CI)

p value

Coef. (95% CI)

p value

9.79 (–1.24;20.8)
9.55 (0.57;18.5)
14.8 (–3.12;32.7)
15.7 (2.74;28.7)
23.3 (1.50;45.0)

0.038
0.015
0.060
0.007
0.027

8.54 (–2.18;19.2)
5.97 (–1.48;13.4)
3.51 (–16.5;23.5)
8.48 (–2.89;19.8)
8.09 (–10.3;26.5)

0.200
0.113
0.477
0.158
0.252

Conclusions: Lung function of infants 7-8 months of age, born PT without BPD,
increases with BMI. This does not seem to be the case in infants of similar age
born PT but with BPD.

P1084
Within-breath changes in respiratory impedance in healthy neonates
Bence Radics 1 , Zita Gyurkovits 2 , Hajnalka Szabó 3 , Balázs Maár 1 ,
Hajnalka Orvos 2 , Peter Sly 4 , Zoltán Hantos 1 . 1 Medical Physics and Informatcs,
University of Szeged, Hungary; 2 Gynaecology and Obstetrics, University of
Szeged, Hungary; 3 Paediatrics, University of Szeged, Hungary; 4 Queensland
Children’s Medical Research Institute, University of Queensland, Brisbane,
Australia
There are limited data on respiratory impedance (Zrs) in healthy newborns and
infants and the within-breath changes of Zrs are not known.
We aimed to measure Zrs and the cyclic changes of resistance (R) and reactance
(X) as functions of lung volume (V) and respiratory flow (V’) in healthy term
newborns.
Neonates (n=37) were measured during natural sleep. Forced oscillations at 16 Hz
were superimposed on breathing via the face mask. Zrs was estimated with the
wave tube technique and V’ was measured with a pneumotachograph. Steady-state
breathing cycles were selected for the analysis of R and X which were compared
at minimum (Vmin) and maximum volume (Vmax), peak inspiratory (V’in) and
expiratory (V’ex) flow.
The V’ dependence of R was much more marked than the influence of V (see
Figure). The difference between R at Vmin (29.0±10.9 cmH2 O.s/l) and Vmax
(28.9±10.7) was negligible, whereas R at V’ex (53.3±22.4) and V’in (45.1±26.2)
were far higher than the zero-flow values in the corresponding breathing phase

P1086
Changes in respiratory mechanics following surgical repair of mitral valve
insufficiency in children
Iliona Malaspinas 4 , Anne-Laure Martin 1 , Anne Perrin, Maurice Beghetti 2 ,
Ferenc Petak 3 , Walid Habre 4 . 1 Neonatology and Intensive Care, Children’s
University Hospital of Geneva, Switzerland; 2 Pediatric’s Cardiology Unit,
Children’s University Hospital of Geneva, Switzerland; 3 Department of Medical
Physics and Informatics, University of Szeged, Hungary; 4 Anesthesiology,
Pharmacology and Intensive Care, University Hospital, Geneva, Switzerland
Rationale: Postcapillary pulmonary hypertension (PHT) such as observed with
mitral valve insufficiency (MVI) is associated with lung function impairment. We
assessed airway resistance (Raw) and total respiratory elastance (Ers) before and
after surgical repair of MVI in children to verify whether vascular engorgement is
responsible for the increase in airway tone and stiffness of the respiratory tissues.
Methods: The input impedance of the respiratory system during spontaneous
breathing was measured in 16 children, aged 12.3±2.5 years (mean±SD), with
congenital or post rheumatic mitral valve insufficiency preoperatively, and within
5 days and 3 weeks after mitral valve repair surgery. Raw was estimated by
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calculating the average resistance values between 4 and 26 Hz, while Ers was
assessed from the respiratory reactance data by model fitting.
Results: Raw decreased significantly 5 days after the surgery (5.5±1.6 to 4.3±1.0
cmH2O.s/l, p<0.001). It remained lowered 3 weeks later in 8 children (4.5±1.4
cmH2O.s/l, p=0.003). Conversely, Ers exhibited no significant changes postoperatively (70±10, 58±6 and 77±9 cmH2O/l, before and 5 and 21 days after the
surgery, respectively, p=0.4)
Conclusions: Decreasing vascular engorgement after surgical reparation of MVI
in children results in a fast and sustained improvement in airway function. The
lack of concomitant beneficial changes in the Ers suggests that mechanical interdependence between the airways and pulmonary vasculature is responsible for this
finding.
Supported by SNSF grant 3200B0-118231.

P1087
Longitudinal follow-up of lung function in ataxia telangiectasia
Daphna Vilozni, Moran Lavie, Ifat Sarouk, Yonit Levi, Ori Efrati. Pediatric
Pulmonary Unit and the Ataxia Telangiectasia National Clinic, The Edmond and
Lily Safra Children’s Hospital, Sheba Medical Center, Affiliated with the Sackler
Faculty of Medicine, Tel-Aviv University, Ramat-Gan, Israel
Rationale: Individuals with Ataxia Telangiectasia (AT) are vulnerable to the development of significant pulmonary complications with age. This condition calls
for a follow up on lung function evaluation.
Objectives: To follow the individual patient’s lung functions during 3-5 years
Methods: Yearly best spirometry data were collected from 39 AT patients (age
10.4±5.3years; 13 patients younger than 7 years). The yearly decline in spirometry indices were defined in relation to the preceding year, initial age, and airway
hyper-reactivity (a positive response to β2-agonist).
Results: Young children showed low FVC (%predicted) between 43.1-70.7%.
Yearly decline in spirometry was -3.4±9.4%, -2.7±7.6%; -5.9±10.4; for FVC,
FEV1 and in PEF respectively. FEF25-75 increased by 1.6±12.1%/year. Patients
having airway hyper-reactivity (n=21) showed initially worse flows (%predicted)
than others in FEV0.5 (41.6±18.5% vs. 57.7±15.7%, p<0.0055) and in FEF2575=83.3±19.2% vs. 106.3±20.8%; p<0.0006).
Conclusions: Young A-T patients showed a restricted FVC pattern that deteriorated with age. Patients having hyperactive airways showed initially restrictive/obstructive worse lung function than others. Airway to volume ratio increases
with age implying hypoventilation. The findings call for a restricted follow up on
lung function in A-T patients.

P1088
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P1089
Diagnostic value of nasal NO measurement using the NIOX MINO device
Andreas Jung 1 , Selina Summermatter 2 , Christian Geidel 3 , Alexander Möller 1 ,
Günter Menz 3 , Roger Lauener 3 . 1 Paediatric Respiratory Medicine, University
Childrens’ Hospital, Zurich, Switzerland; 2 CK-CARE, Christine Kühne – Center
for Allergy Research and Education, Davos, Switzerland; 3 Respiratory Medicine,
Hochgebirgsklinik Davos, Switzerland
Background: Screening for primary ciliary dyskinesia might become more
widespread with the release of the new NIOX MINO hand held nasal NO
(nNO) analyzer. However, no data on accuracy and quality of the measurements
are available. This study aimed to compare nNO analysis with the NIOX MINO
to the NIOX FLEX gold standard device.
Methods: Nasal NO was assessed in healthy children and adults by NIOX FLEX,
followed by NIOX MINO (flow rate 5 ml/s). For each device, measurements
consisted of a tests with subjects holding their breath (BH), followed by a tests
with tidal breathing (TB) through a medium-sized straw (Jung 2012). A test was
considered valid when nNO values reached a stable plateau.
Results: 48 subjects (median age 34.4 yrs) were included. No optical quality
control (nNO or CO2 curve) was available for the NIOX MINO. A BH test with
the NIOX MINO requires a breath hold of 45s, which only 12 subjects were able to
perform (25%; median breath hold time 25s). In general, NIOX MINO nNO levels
were significantly lower than for NIOX FLEX (all p<0.001). For the conventional
BH technique, median (quartiles) nNO levels were 861 (670, 1147) ppb for NIOX
FLEX vs. 657 (445, 786) ppb for NIOX Mino, whereas median nNO values for
the TB technique were 867 (692, 1187) ppb vs. 687 (537, 865) ppb.
Conclusion: Nasal NO values in healthy subjects are generally lower when the
NIOX MINO is used, compared to the gold standard method. This might lead to
interpretation problems when the technique is applied in patients with chronic rhinosinusitis or younger children with lower expected nNO levels (ongoing studies).
No quality control is available for the device, making the correct interpretation of
low values even more difficult.

P1090
Leptin and altered pulmonary function in Thai children and adolescents
Wilaiwan Khrisanapant, Upa Kukongviriyapan, Orapin Pasurivong, Phouvang
Sengmeuang. Department of Physiology, Khon Kaen University, Khon Kaen,
Thailand
Introduction: FEV1 has been found to be inversely related to circulating leptin
suggesting that reduced lung function could be related to high leptin levels.
Aims: To determine the association between pulmonary function with leptin in
Thai children and adolescents between 12 to 18 years of age.
Methods: Pulmonary function, expressed as % predicted except FEV1%, and
leptin were measured in 39 children and adolescents and divided into 3 FEV1
groups; normal (A), obese normal (B) FEV1 80% and restrictive (C) FEV1<80%.
Results: BMI were 20.2±1.6 kg/m2 in A (n=19), 32.2±4.4 kg/m2 in B (n=14)
and 36.8±5.9 kg/m2 in C (n=6). Group B had comparable FEV1, FVC, MVV and
FEV1% to A, whereas C had reduced FEV1 (73.8%), FVC (77.5%) and MVV
(73.7%) but normal FEV1% (95.5%). All values except FEV1% were lower than
B (FEV1 94.7%; FVC 97.5%; MVV 94.8%) and A (FEV1 89.6%, FVC 89.6%,
MVV 89.7%). Group C had significantly higher leptin than A and B, respectively.
Moreover, there was a significant negative correlation between FEV1 and MVV
with leptin (FEV1, R2= 0.560; MVV, R2 =0.582).
Conclusions: The data suggest that high leptin levels could be responsible for a
restrictive lung in obese Thai children and adolescents.
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111. Mechanisms and risk of childhood asthma
and allergy
P1091
Organochlorine chemicals increase the risk of non-atopic wheeze in
adolescents
Peter D. Sly 1 , Linping Chen 1 , Catherine L. Gangell 1 , Patrick G. Holt 2 , David
O. Carpenter 3 , Raine Study Team 2 . 1 Queensland Chidlren’s Medical Research
Institute, The University of Queensland, Brisbane, QLD, Australia; 2 Telethon
Institute for Child Health Research, Centre for Child Health Research, The
University of Western Australia, Perth, WA, Australia; 3 Institute for Health and
Environment, University at Albany, Rensselaer, NY, United States
Ecologic studies have demonstrated a significant increase in hospitalization for
asthma in those living near a waste site containing persistent organic pollutants
(POPs), mostly polychlorinated biphenyl compounds (PCBs). POPs are lipophilic,
accumulate in fat and are poorly metabolized with a half-life in the body of about
10 years. PCBs are classified by the number and position of chlorines around the
biphenyl ring, with different congeners having different activities. We measured
serum levels of 101 PCB congeners and 3 chlorinated pesticides [hexachloraben-
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zene (HCB), DDE, the major metabolite of DDT, and Mirex] in 240 children
participating in the respiratory assessment of a longitudinal birth cohort at 14 years
or age. Current wheeze was reported by 63 (26.3%) and 96 (40.0%) were atopic.
Levels of PCBs and pesticides were similar to those reported in American adolescents. Overall, those with higher levels of total PCBs were more likely to report
current wheeze [OR 1.61 (95%CI 1.05-2.6), p=0.029]. Stratifying the analyses
by atopic status revealed that the positive associations were seen in non-atopic
children. In the non-atopic group associations were seen between current wheeze
and total PCBs [2.59 (1.36-4.94) p=0.004], estrogenic [1.97 (1.28-3.01), p=0.002],
di-ortho [2.58 (1.41-4.72) p=0.002], and tri-plus ortho [1.97 (1.20-3.23) p=0.007]
congeners but not dioxin-like PCBs [1.06 (0.90-1.24) p=0.52]. Associations were
also seen with HCB [2.82 (1.22-6.55) p=0.016] but not with the other pesticides.
These data demonstrate that the health effects of exposure to organochlorine
chemicals are dependent on the chemical structure. The lack of effect in atopic
children requires clarification.

P1092
Bullying in children with asthma – What factors are associated with
increased risk?
Will Carroll 1 , Johannes Wildhaber 2 , Paul Brand 3 . 1 Department of Paediatrics,
Derbyshire Children’s Hospital, Derby, United Kingdom; 2 Department of
Paediatrics, Hospital Fribourg, Fribourg, Switzerland; 3 Department of
Respiratory Paediatrics, Princess Amalia Children’s Clinic, Zwolle,
Netherlands
Background: Bullying or teasing of children with any chronic medical condition
is a well-recognised complication of disease. The data collected in the Room to
Breathe Study, a large 6-country population survey of childhood asthma demonstrated worryingly high reports of bullying (10%). This study looks in detail at the
family and child factors associated with increased bullying risk.
Methods: Parents and children >7 years with asthma were interviewed by telephone following identification using a truncated list-assisted random digit dialling
sampling procedure in Canada, Greece, Hungary the Netherlands and UK. Parents
and children in South Africa were interviewed face-to-face. All statistical analyses
including univariate and multivariate regression were carried out using STATA
v10.
Results: Detailed questionnaires including parent and child responses were available for 943 parent-child diads. Univariate analyses identified that poor GINAdefined asthma control (p=0.001), parental worry about childs’ health (p=0.005),
parent reported frequency of asthma attacks (p=0.002) and parental smoking
(p=0.042) were associated with increased bullying risk. The childs’ age and gender
were not associated with risk of bullying. Children who reported bullying were
significantly more likely to report feeling sad (p<0.001) and were less likely to
participate in sporting activities (p=0.001).
Conculsions: Bullying or teasing is commonly reported by children with asthma
and is associated with reduced particpation in sport and feelings of sadness.
Modifiable child factors such as poor asthma control and parental factors such
as smoking and ongoing worries about their child are associated with increased
bullying risks.

P1093
The impact of gene-gene interaction on the severity of bronchial asthma in
Ukrainian children
Zoia Rossokha 2 , Svetlana Kyryachenko 1,2 , Julia Savenko 3 ,
Oleksandra Tyazhka 3 , Natalia Gorovenko 1 . 1 Medical and Laboratorial Genetics,
National Medical for Postgraduate Education named after P.L. Shupyk, Kiev,
Ukraine; 2 Laboratory of Molecular Genetics, Reference Centre for Molecular
Diagnostics of Ministry of Public Health, Kiev, Ukraine; 3 Pediatrics No. 1,
Bogomolets National Medical University, Kiev, Ukraine
Background: Gene-gene interaction in the development of different severity of
bronchial asthma (BA) has not been investigated.
The aim of the study was to define the genetic differences among children with
persistent mild and persistent moderate BA.
Methods: Comparative groups included 13 patients (aged 8,58+0,84 year) with
persistent mild BA and 14 patients (aged 8,94+0,82 year) with persistent moderate
BA. Sex differences among two groups were not observed. There was performed 10
genes polymorphism investigation using PCR with further RFLP. The differences
in comparative groups were assessed by the two tailed Fisher test analyses. MDR
program was applied for gene-gene interaction evaluation.
Results: The frequency of DD genotype in ACE gene was significantly higher
among patient with persistent moderate BA (p=0,045). The patient with persistent
moderate BA had also significantly increased frequency of GSTM1 gene deletion
polymorphism (p=0,0004). We have observed no differences in the frequency of
others genes polymorphic variants.

Figure 1. Interaction dendrogram for the different BA severity level.

MDR analysis has found synergy closely interaction between MTHFR (C677T)
and ACE (I/D) genes and between GSTM1 and eNOS (4a/4b).
Conclusion: Gene-gene interaction defined severity of bronchial asthma in children. The further research may help to optimize BA prognosis and treatment.

P1094
Alterations in ORMDL expression in experimental esthma
Michaela Schedel 1,2 , Anthony Joetham 2 , Michael Kabesch 1 , Erwin Gelfand 2 .
1
Department of Pediatric Pneumology, Allergy and Neonatology, Hannover
Medical School, Hannover, Germany; 2 Department of Pediatrics, National Jewish
Health, Denver, United States
Introduction: A susceptibility locus on 17q21, including ORMDL3, has been
identified in childhood asthma. We determined if expression of ORMDL3 and the
other members of the highly conserved ORMDL family (ORMDL1-2) are altered
in the lungs and tissues of mice with experimental asthma.
Methods: Intraperitoneal sensitization of C57BL/6 and Balb/c mice to ovalbumin
(OVA) was carried out on days 1 and 14. Sensitized and naïve mice received aerosol
challenges on days 24-26. ORMDL1-3 expression levels were analyzed in different
tissues (brain, gut, heart, kidney, liver, lung, skeletal muscle, spleen, thymus) and
isolated cells (lymph nodes, blood). Kinetic studies of ORMDL expression in lung,
spleen, and thymus were performed 24h, 48h, and 72h after the last challenge.
Gene expression data are described as relative fold-changes.
Results: ORMDL1-3 expression in all tissues was shown at comparable levels for
both mouse strains and mRNA levels were altered only in lung and lymphoid
tissues (spleen, thymus) with a peak 48h after the last challenge. In lungs of
non-sensitized/challenged (n=11) vs. sensitized/challenged (n=11) C57BL/6 mice,
significant decreases were observed for ORMDL1 (1.0 vs. 0.47, p=2.09E-07),
ORMDL2 (1.0 vs. 0.56, p=1.12E-07), and ORMDL3 (1.0 vs. 0.50, p=2.72E-05).
In parallel, significantly lower levels of ORMDL2 (1.0 vs. 0.72, p=0.01), and ORMDL3 (1.0 vs. 0.77, p=3.14E-05) were detected in spleen. In Balb/c mice similar
significant effects were detectable, albeit to a lower degree. In contrast, ORMDL
mRNA expression in the thymus trended upwards in sensitized and challenged
mice of both strains.
Conclusion: These data demonstrate the involvement of all members of the
ORMDL family in experimental asthma.

P1095
Remodelling of the bronchial wall in very young children at risk for
developing asthma
Katarina Berankova 1 , Petr Pohunek 1 , Jiri Uhlik 2 , Lenka Havlikova 1 .
1
Department of Paediatrics, Second Medical Faculty of Charles University and
University Hospital Motol, Prague, Czech Republic; 2 Institute of Histology and
Embryology, Second Medical Faculty of Charles University, Prague, Czech
Republic
Remodelling of the bronchial wall in asthmatic patients includes various attributes
like thickening of the basement membrane, hyperplasia of smooth muscle cells or
increased vascularity of the subepithelial tissue. Although the prevalence of asthma
in childhood is much higher than in adults, we still don’t have much information
about the onset and development of these changes. In the past, remodelling of the
bronchial wall was considered to be result of a chronic inflammation going on hand
in hand with the course of the disease. In this study we analyzed 30 endobronchial
biopsies from very young children (average age of 18.9 months) that were taken
during bronchoscopic examination done for various reasons (e.g. chronic cough,
recurrent bronchitis). Thirteen children with atopic eczema or history of parental
asthma were considered at risk for developing asthma and remaining seventeen
children formed the control group. We found significant thickening of the basement
membrane in children at risk for developing asthma compared to the controls (3.53
μm and 2.89 μm respectively). In ten of these children we analysed the proportion
of laminin-positive layer in the total thickness of the basement membrane that was
also significantly higher in asthma group (65.94% and 42.11% respectively). We
conclude that these results may support need for early diagnosis of obstruction and
subsequent preventative treatment in children in high risk for developing asthma
as structural changes in the bronchial mucosa may be present with first symptoms.
Supported by GAUK 340911 and IGA MZ NT/11444.

P1096
Bronchial epithelial cell mediator release in children with wheeze or eczema
David Miller 1 , Daniella Spiteri 1 , Emily Pringle 1 , Helen Richardson 1 ,
Graham Devereux 1 , Garry Walsh 2 , Steve Turner 1 . 1 Child Health, University of
Aberdeen, United Kingdom; 2 Institute of Medical Sciences, University of
Aberdeen, United Kingdom
Introduction: Airway epithelial cell (AEC) function is thought to be important
in the regulation of airway remodelling and inflammation in health and disease.
Due to the challenges in accessing paediatric airways relatively little is known
about bronchial AEC function in children. Our hypothesis was that bronchial AEC
mediator release will be different between children with and without a history of
recent wheeze.
Methods: Children scheduled for elective operation were recruited. Bronchial
AEC were removed by brushings and grown in submerged culture. Second culture
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passage monolayers were stimulated for 24 hours with TNF-alpha and IL-1B.
Supernatants were removed and the following mediators analysed: IL-6, IL-8,
MMP-9, TIMP-1, VEGF, GCSF, RANTES and MCP-1.
Results: 32 children were recruited, mean age 6.5 years (range 1.1-16.0). 7
reported wheeze in the last year, 13 had a history of eczema including three
with recent wheeze. Concentrations of MMP-9 were reduced in children with
recent wheeze (geometric mean 3.4 [SEM ±1.7] pg/ml secreted from 104 AEC)
compared to those without symptoms (11.0±14.5) p=0.021. There was a similar
reduction in MMP-9 concentrations among those with eczema (3.7 ±SEM 2.1)
compared to those without (11.3±5.2), p=0.037. Children with eczema also had
reduced bronchial AEC release of MCP-1 (0.15±0.15) compared to those without
(0.73±0.35), p=0.002. There were no differences for other mediators studied
Conclusion: Bronchial AEC release of MMP-9 is reduced in children with recent
wheeze. The similar relationship seen among those with eczema but no wheeze
suggests that the underlying mechanism may be related to atopy but may not be
important to symptoms in this age group.

P1097
Inflammatory cytokines in serum from children with severe asthma
compared to controlled asthmatics
Jon Konradsen 1,2,3 , Björn Nordlund 1,2,3 , Åsa Wheelock 4 , Joachim Lundahl 5 ,
Hans Grönlund 5 , Gunilla Hedlin 1,2,3 . 1 Women’s and Children’s Health,
Karolinska Institutet, Stockholm, Sweden; 2 Astrid Lindgren Children’s Hospital,
Karolinska University Hospital, Stockholm, Sweden; 3 Centre for Allergy
Research, Karolinska Institutet, Stockholm, Sweden; 4 Respiratory Medicine Unit,
Department of Medicine, Karolinska Institutet, Stockholm, Sweden; 5 Clinical
Immunology and Allergy Unit, Department of Medicine, Karolinska Institutet,
Stockholm, Sweden
Introduction: Care of children with severe asthma remains a clinical challenge,
partly due to the heterogeneity of the disease and the lack of definite biomarkers. In
this study, we compared levels of inflammatory cytokines in serum from children
with severe asthma and controlled asthma.
Methods: Children with severe therapy resistant asthma (n=34, mean age 13.3
years) and controlled asthma (n=39, mean age 13.8 years) participated in a nationwide Swedish study. The protocol included Asthma control test, exhaled nitric
oxide (FENO ) and blood sampling. Interleukin (IL) 4, IL5, IL12p70, tumor necrosis factor alfa (TNFα) and eotaxin were analysed from serum using multiplex
technology and results presented as medians with inter quartile ranges (picogram
per millilitre).
Results: Severe asthmatic children had inferior asthma control (p<0.001) in spite
of high doses of inhaled steroids (> 800ug budesonide), compared to children
with controlled asthma. FENO (p=0.93) and IgE (p=0.92) were comparable in these
two patient groups. Children with severe asthma had increased levels of cytokines
related to both Th1 inflammation (IL12p70 4.1 (0-22) vs. 0 (0-4.7), p=0.001 and
TNFα 10.4 (4.6-19) vs. 4 (2.1-7.0), p< 0.001)) and to Th2 inflammation (IL4 1.6
(0-29) vs. 0 (0-1.9), p=0.02; IL5 0 (0-1.1) vs. 0 (0-0), p=0.04 and Eotaxin 97.3
(60-146) vs. 49.2 (42-68), p<0.001).
Conclusions: Severe asthmatic children have increased serum levels of cytokines
related to both Th1 and Th2 inflammation compared to controlled asthmatics.
These results indicate a heterogeneous pattern of inflammation, and multivariate statistical analyses to further characterize the inflammatory phenotypes are
initiated.

P1098
Asymmetric dimethylarginine (ADMA) in EBC of asthmatic children
Silvia Carraro 1 , Iole Maria Di Gangi 1 , Giorgio Piacentini 2 , Ahmad Kantar 3 ,
Serena Moser 2 , Laura Cesca 1 , Mariangela Berardi 1 , Giuseppe Giordano 1 ,
Eugenio Baraldi 1 . 1 Women’s and Child’s Health Department, University of
Padova, Italy; 2 Department of Pediatrics, University of Padova, Italy; 3 Paediatric
Asthma Centre, Misurina Pio XII institute, Belluno, Italy
Asymmetric dimethylarginine (ADMA) is an endogenous inhibitor of nitric oxide
synthase (NOS). ADMA contribution to airway inflammation, oxidative stress,
bronchial hyperresponsiveness and collagen deposition, suggests a role for this
mediator in asthma pathogenesis (Sott JA, AJRCCM 2011). Aim of the present
study was to evaluate the feasibility of ADMA measurement in exhaled breath
condensate (EBC) and to compare the levels of this mediator in asthmatic and
healthy children.
We recruited 60 children (5-17y) with well-controlled asthma and 64 healthy
children (5-14y) who underwent spirometry and EBC collection. In a subgroup of
asthmatic children serum ADMA levels and FENO levels were measured. EBC
was collected using the Turbo-Deccs (Medivac, Parma, Italy). ADMA measures
were performed by UPLC-MS/MS.
ADMA was measured in EBC with a good reproducibility (evaluated by analyzing
2 samples collected 24h apart in 8 subjects). ADMA EBC levels were significantly
higher (p<0.001) in asthmatic children (2.2 pmol/ml [IQR 1.2 − 3.7]) than in
healthy controls (1.1 pmol/ml [IQR 0.8−1.6]). In asthmatic children, no correlation
was found between serum and EBC ADMA levels (p=0.45, r=0.36). No correlation was found between EBC ADMA levels and FENO values or spirometric
parameters.
In the present study for the first time ADMA was measured in EBC. We found
increased ADMA levels in asthmatic children, supporting a role for this mediator in

asthma pathogenesis. Moreover, the lack of correlation with serum levels suggests
that EBC ADMA specifically mirrors lung pathological processes. We speculate
that ADMA could be a possible target for new therapeutic strategies in asthma.

P1099
Sputum cells apoptosis by different asthma phenotypes in children
Alla Nakonechna 1 , Jurij Antipkin 2 , Tatjana Umanets 2 , Vladimir Lapshyn 2 ,
Tamara Zadorozhnaja 2 , Olga Pustovalova 2 . 1 Allergy and Immunology, Hull and
East Yorkshire University Hospitals NHS Trust, Hull, United Kingdom; 2 Allergy,
Institute of Paediatrics, Obstetrics and Gynaecology, Kiev, Ukraine
Background: Reduced apoptosis is one important mechanism for cell accumulation and maintenance of airway inflammation by asthma. However the role of death
factors and their receptors in the regulation of granulocyte apoptosis in childhood
asthma is still unclear.
The aim was to determine the expression of apoptosis receptors in sputum cells by
different asthma phenotypes in children.
Methods: Seventy eight asthma children aged 6-12 years and 25 age-matched
healthy controls were assessed including skin prick testing (SPT), lung function, total and antigen specific IgE, induced sputum analysis. Expression of pro-apoptotic
Apo-1/Fas and Bax and anti-apoptotic Bcl-2 antigens in sputum cells were assessed
using immunocytochemistry.
Results: Among investigated children 69.2% had atopic asthma with increased
total and specific IgE, positive SPT at least to one allergen. These children had
mild-to-moderate asthma and sputum eosinophilia. They demonstrated decreased
apoptotic ratio(AR) in sputum eosinophils that directly correlated with Apo-1/Fas
and Bax expression and inversely with Bcl-2 expression and these parameters were
more significant in moderate asthma than those in mild(p<0,001).
In contrast 30.8% children with non-atopic asthma had moderate-to-severe asthma
and induced sputum neutrophilia. Their sputum neutrophils showed decreased
Apo-1/Fas and Bax and elevated Bcl-2 expression that was more significant in
severe asthma group(p<0.001).
Conclusion: Our findings indicated that sputum cell apoptosis vary in different
asthma phenotypes in children.
The identification of differences in the apoptosis regulation may help to define
new medicines that allow specific induction of either eosinophil or neutrophil
apoptosis.

P1100
Peripheral mononuclear cell response to nonspecific antigenic stimulation in
children with obese asthma phenotype
Hasan Yuksel 1 , Ozge Yilmaz 1 , Seda Vatansever 2 , Ece Onur 3 , Cengiz Kirmaz 4 ,
Emine Nal 2 , Ahmet Turkeli 1 , Ferda Bozyigit 3 . 1 Pediatric Allergy and
Pulmonology, Celal Bayar University Medical Faculty, Manisa, Turkey;
2
Histology and Embryology, Celal Bayar University Medical Faculty, Manisa,
Turkey; 3 Biochemistry, Celal Bayar University Medical Faculty, Manisa, Turkey;
4
Immunology and Allergy, Celal Bayar University Medical Faculty, Manisa,
Turkey
Background: Investigation of immunopathogenetic mechanisms of obesity associated asthma may demonstrate novel therapeutic targets.
Objective: The aim of this study was to compare levels of Th1, Th2, Treg and Th17
cytokines secreted by peripheral mononuclear cell culture (PBMC) in response to
nonspecific stimulation in obese and nonobese children with asthma.
Methods: Obese and nonobese children with asthma aged 5 to 16 were enrolled
into this case-control study consecutively. Age at asthma diagnosis and clinical
severity were recorded. Skin prick test was performed. Serum adipokine levels as
well as PBMC supernatant IL-4, IL-10, IL-17, IL-23, IFNγ and TGF-β levels were
measured.
Results: Mean (± standard deviation) ages of obese (n=28) and nonobese (n=39)
children with asthma were 8.7±2.9 and 10.5±3.2 respectively. Asthma symptom
score was higher and age at asthma diagnosis was lower in obese compared to
nonobese children with asthma (p=0.03 and p=0.004 respectively). Leptin levels
were significantly higher in obese than nonobese asthma group (p<0.001). IL-10
and IL-17 levels in obese group was significantly lower than nonobese group
(p=0.005 and p=0.017 respectively). On the other hand, TGF-β levels were significantly higher in obese compared to nonobese children with asthma (p=0.015).
IL- 4, IL-23 and IFNγ levels were not significantly different between the groups
(p<0.05 for all).
Conclusion: Low IL-10 and high TGF-β levels in obese compared to nonobese
children with asthma might indicate lower antiinflammatory cytokine secretion
and regulatory T lymphocyte function as well as a higher remodelling process in
obesity associated asthma in children.

198s

S UNDAY, S EPTEMBER 2 ND 2012
P1101
The overwhelming inflammation type in school children with asthma in the
region “South Banat” obtained induced sputum cytology
Stanisa Bauman 1 , Slobodan Prodanovic 1 , Djordje Ciganovic 1 ,
Svetlana Pakaski 2 , Marija Deanovic 2 , Jasmina Prodanovic 2 , Stefan Bauman 3 .
1
Children Department, General Hospital, Pancevo, Vojvodina, Serbia; 2 Child
Dispensary, Health Center, Pancevo, Vojvodina, Serbia; 3 Medical School,
Belgrade University, Belgrade, Serbia
Introduction: Induced sputum is a noninvasive method for direct measurement
of inflammation in asthma and we use it to distinguish eosinophilic asthma from
other types, as well as therapy guide.
Objective: The aim of this study was to determine which type of inflammatory
cells dominated in school children with asthma in the region “South Banat” and
is that different in children in Pancevo with the air pollution and children from
surrounding villages with relatively clean air.
Methodology and results: We did cytological analysis of induced sputum in 109
school children in the mild and moderate acute asthma, aged 6 to 17 years (average
10.6). From Pancevo was 53, and from a surrounding villages was 56 children.
In 98 (89.91%) children we received an adequate sample for sputum analysis,
from Pancevo 48, and from surrounding villages 50 children. Neutrophils has
37 (37.75%), Eosinophils 31 (31.63%) children. In Pancevo, eosinophilic type of
inflammation has 23 (47.92%), in the surrounding villages 8 (16%) children, and
this difference was highly statistically significant, χ2 = 11.535, p <0.0006. Neutrophilic type of inflammation in the surrounding villages has 24 (48%), in Pancevo
13 (27.08%) children and this difference was statistically significant, χ2 =4.559,
p <0.03. Mixed asthma type have 3 children, all from surrounding villages.
Conclusion: The results showed that in the region, “South Banat” is equally represented eosinophilic and neutrophilic inflammation type. Further analysis showed
that there were significant differences in the type of inflammation in children
from Pancevo and surrounding villages, which can be attributed to environmental
conditions.

P1102
Outcome in preschool age after hospitalization for wheeze in infancy
Nele Sigurs 1 , Christina Kavouridou 1 , Per Gustafsson 2 . 1 Pediatric Department,
Södra Älvsborgs Hospital, Borås, Sweden; 2 Pediatric Department, Central
Hospital Skövde, Skövde, Sweden
Background: Risk factors for the progression from early infant wheeze to the
development of later bronchial obstructive symptoms are not fully known.
Aim: To investigate if the development of bronchial obstructive symptoms during
preschool years was influenced by time of the first hospitalization in infancy for
acute respiratory distress with wheeze.
Subjects: 150 infants younger than 18 months were hospitalized for the first
time at Borås hospital with the diagnoses acute bronchitis, bronchiolitis or asthma
during one calendar year. For 110 infants it was the first episode ever. 144 children
(85 males) were followed up (96%), ages: < 6 months, 67 infants, 6-<12 months,
57 infants, and 12-<18 months, 20 infants.
Methods: All hospital records were analysed. Structured telephone interviews
were made with the families of the 144 children, at mean age 4.5 years (range 3.5
– 5.6 years). Data from medical records of all the children with reported remaining
respiratory symptoms were analysed.
Results: 71 children (49%) still had current wheeze requiring medication periodically (60 children) or continuously (11 children). Episodic (viral) wheeze
was reported in 46 and multiple-trigger wheeze in 25 individual with a similar
distribution in the three age groups (21/67, 21/57, 4/20 and 11/67, 9/57, 5/20
respectively). Suspected or diagnosed allergy to inhaled allergens was reported in
15 of the 71 symptomatic children (21%) and in one child without wheeze.
Conclusions: Almost half of infants with hospitalization due to early wheeze had
current wheezing symptoms, needing medication at mean age 4.5 years. In this
heterogeneous group of children age at the first hospitalization did not seem to
influence the outcome.

P1103
Wheezing childhood phenotypes from birth to 7 years using latent class
analysis
Caroline Lodge 1 , Sophie Zaloumis 1 , Adrian Lowe 1,2 , Lyle Gurrin 1 ,
Melanie Matheson 1 , David Hill 3 , Clifford Hosking 4 , Christine Axelrad 2 ,
Cecilie Svanes 5 , Michael Abramson 6 , Katrina Allen 2,3 , Shyamali Dharmage 1,2 .
1
The Centre MEGA Epidemiology, University of Melbourne, Victoria, Australia;
2
Murdoch Childrens Research Institute, Royal Childrens Hospital, Melbourne,
VIC, Australia; 3 Department of Paediatrics, Royal Childrens Hospital,
Melbourne, VIC, Australia; 4 Department of Paediatrics, John Hunter Children’s
Hospital, Newcastle, NSW, Australia; 5 Bergen Respiratory Research Group,
Institute of Medicine, University of Bergen, Bergen, Norway; 6 Department of
Epidemiology & Preventive Medicine, Monash University, Melbourne, VIC,
Australia

Methods: A high risk birth cohort (n=620) recorded: current wheeze 18 times to
age 2 years; yearly (ages 3 to 7), and at 12; eczema by age 6 months; food allergen
sensitization aged 1 year; aeroallergens at 2 years; lower respiratory tract infection
(LRT) by 1 year, and parental asthma. LCA of wheeze at 23 times defined the
optimal number of wheezing classes from model fit parameters.
Results: Five latent classes were identified. (Non-wheezers, n= 264 (42.7%)). All
wheezing classes except early transient had greater risk of wheeze aged 12. Also:
early transient wheeze (27.5%) was associated with LRT (OR 3.0; 95%CI 1.6,
5.7); early persistent wheeze (5.7%) with LRT (OR 6.8; 2.8, 16.7) and aeroallergen
sensitization (OR 5.0; 1.8, 13.9); intermediate onset wheeze (20.7%) was associated with both these factors and eczema (OR 2.6; 1.7, 4.7), food sensitization (OR
2.7; 1.5, 4.7) and parental asthma (OR 2.2; 1.0, 4.5); late onset wheeze (3.5%) had
no associations.

Figure 1. LCA of wheeze.

Conclusion: LCA on wheeze in a high risk cohort yielded 5 classes up to age 7. In
contrast to previous studies, food sensitization and early eczema were only related
to the intermediate class suggesting this may be the group where atopic march is
most relevant.

P1104
Day care attendance, recurrent infections, wheezing and eczema
Borislav Kamenov 1 , Hristina Stamenkovic 1 , Tatjana Stankovic 1 ,
Aleksandar Kamenov 2 , Svetlana Kamenov 3 . 1 Department of Immunology,
Clinical Center, Nis, Serbia; 2 Department of Vascular Surgery, Clinical Center,
Nis, Serbia; 3 Department of Pulmology, Health Center, Nis, Serbia
Background: The majority of studies of recurrent infections, wheezing and eczema
are seeking for genetic background, possible immunodeficiency, and atopy. Exposure to pathogens, particularly viruses seems to be very important for aberrations
in the development of the immune system that may lead to chronic conditions later
in life.
Methods: In order to determine the importance of day care attendance in the
pathogenesis of recurrent infections, wheezing and eczema, children aged one to
two years, with recurrent infections, wheezing or/and eczema and attending day
care were analyzed. The parents from all children were advised to withdraw from
day care attendance. On the criterion of the acceptance of withdrawing patients
were divided in two groups: I that accepted (53) and II that did not accept such
advice (32). Both groups were followed up next 12 months, for the incidence of
infections, wheezing and eczema episodes. The excluding criteria for the study
were: intolerance/allergy to cow milk and other nutritional allergens, treatment
with steroids and antyleukotriens.
Results: During one year follow up in the group that was withdrawn from day
care attendance the symptom scores related to respiratory infections reduced by
76%, wheezing by 36% and eczema by 29%.
Conclusion: Our results indicate that withdrawing from day care attendance reduces the symptom scores related to recurrent infections, wheezing and eczema
episodes. This suggests that viral infections, the most frequent infections in this
age are important for inappropriate development of the immune system and may be
a pathogenetic factor in chronic inflammation, asthma and eczema development.

P1105
The effect of 1,25-(OH)2 D3 supplementation on the expression of vitamin D
receptor (VDR) on the lung of baby rats with asthma
Lingyan Chen, Jianguo Hong, Xiaojian Zhou, Xia Li, Zhen Li. Pediatrics, The
First People’s Hospital Affiliated to Shanghai Jiaotong University, Shanghai,
China

Introduction: Childhood asthma prevention is hampered by the heterogeneity of
childhood wheeze.
Aim: To refine childhood wheeze phenotypes (0 to 7 years) using latent class
analysis (LCA).

Aim: To investigate the effect of different doses of 1,25-(OH)2 D3 supplementation
on the expression of vitamin D receptor in the lung of baby rats with asthma.
Methods: Thirty two Wistar rats were randomly divided into four group and
were given different doses of 1,25-(OH)2 D3 except for the control group receiving
normal saline. Then we chose eight weaned baby rats to establish asthma model.
Expression of VDR was measured by immunochemistry and RT-PCR.
Results: Light microscope showed that inflammation was less serious in medium
and low dose group, but more seriously in high group.
Immunohistochemistry indicated that the expression of VDR decreased in low and
medium dose group, but increased in the high group(p<0.01).
RT-PCR were consistent with immunohistochemistry.
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Conclusion: In this cohort of children from primary and secondary care, peanut
allergy is associated with an increased risk of asthma, but not with poor asthma
control or an increased risk of anaphylaxis.

P1108
Proximal and distal airway contributions of nitric oxide in atopic asthmatic
and healthy children. Estimates from two series of multiple exhalation flows
Mario Barreto, Anna Maria Bozzone, Francesca Ruggeri, Anna Prete,
Valentina Negro, Susy Martella, Simona Liguori, Maria Pia Villa. NESMOS,
Pediatric Unit, Sant’Andrea Hospital, Faculty of Medicine and Psychology,
University “La Sapienza”, Rome, Italy

Table 1. The VDR expression in the lung of asmatic rat of different groups
Groups

n

VDR (IOD) value

Control group
Low dose group
Medium dose group
High dose group
F value
P

8
8
8
8

9.29±2.84
8.10±2.01
6.89±3.22
13.33±4.49
11.017
<0.001

Table 2. The VDR mRNA expression in the lung of asmatic rats of different groups
Groups

n

VDR mRNA

Contol group
Low dose group
Medium dose group
High dose group

8
8
8
8

1
0.6094±0.19129
0.5092±0.18242
7.8635±2.21018

Conclusions: Appropriately 1,25-(OH)2 D3 supplementation decrease VDR expression and alleviate airway inflammation in baby rats with asthma, while
overdosage supplementation might play deterimental effect.

P1106
Respiratory symptoms during double blind placebo controlled food
challenges in children in a general paediatric clinic
Cirsten Groen, Paul Brand. Princess Amalia Children’s Clinic, Isala Klinieken,
Zwolle, Netherlands
Although double blind placebo controlled food challenges (DBPCFC) are the gold
standard for the diagnosis of food allergy, a risk factor for severe asthma, studies
examining respiratory symptoms during DBPCFC have come from children with
severe eczema in specialized allergy centres. We examined the occurrence of
respiratory symptoms during DBPCFC in children referred for evaluation of food
allergy to a paediatric department in a general teaching hospital.
Between 2006 and 2011, we performed 234 DBPCFCs to cow’s milk, hen’s
egg, peanut, hazelnut, and soy in children 2 months-17 years of age (median 22
months). 85 tests were positive (36.3%). The symptoms on which food allergy
suspicion was based included respiratory symptoms in 55 cases (23.5%), and were
accompanied by symptoms from other organs in 54. Respiratory symptoms were
seen on the placebo day in 8 patients (3.4%) and on the verum day in 23 patients
(9.9%, p<0.001): rhinitis in 11, stridor in 3, wheeze in 6, and dyspnoea and
cough in 16. None of these 23 patients had respiratory symptoms on the placebo
day; 22 also had symptoms of other organ systems. The only patient with only
respiratory symptoms (dyspnoea without wheeze) on the verum day had a negative
DBPCFC to cow’s milk, because his symptoms on the verum day did not match
the symptoms at referral (erythema, vomiting, diarrhoea). Only 4 patients required
bronchodilator treatment.
In a general paediatric clinic, respiratory symptoms rarely occur in DBPCFC, and
respiratory symptoms are never the only manifestation of food allergy in children.

P1107
Peanut allergy and asthma: A dangerous liaison?
Wilma van Veen 1 , Paul Brand 2 . 1 Princess Amalia Children’s Clinic, Isala
Klinieken, Zwolle, Netherlands
Objectives: Peanut allergy (diagnosed by sensitization to peanut) has been associated with increased risk of severe asthma and anaphylaxis in tertiary care centres.
We determined the association between (the severity of) asthma and peanut allergy
diagnosed by standardized food history and food challenges in children from
primary and secondary care.
Methods: We conducted a prospective cohort study among 280 peanut-sensitized
children (0-18 yrs of age), referred for sensitization testing by general practitioners
and paediatricians between 2003 and 2010. Diagnosis of peanut allergy was made
or rejected in a stepwise fashion. Children who reported ingestion of peanut and
no symptoms in a food allergy quality of life questionnaire or detailed food
history were considered to be peanut tolerant. All others were invited for open
or double-blind peanut challenges. Children who consistently reported wheeze or
shock after peanut exposure were classified as anaphylaxis. Asthma was assessed
by ISAAC and asthma control questionnaires, and spirometry.
Results: Levels of peanut-specific IgE were not significantly different between the
139 children with and 141 children without asthma (p=0.456). Asthma was more
likely in children with peanut allergy (n=32, 61.5%) than in those without (n=85,
44.7%, p=0.032), but children with asthma were no more likely to have anaphylaxis
than those without (p=0.242). Most cases of asthma were well controlled (ACQ
<7, 74%); there was no association between asthma control, peanut allergy and
peanut sensitization.

Background: Partitioned contributions of nitric oxide (NO) are being studied
to assess atopic airway inflammation in asthma. Selection of flow rates could
influence data on disease or atopy.
Aims: To compare partitioned airway NO concentrations in asthmatic and healthy
children using two different series of exhalation flows.
Methods: In 30 asthmatic and 21 healthy children aged 11.2±2.5 yr, 35 males, we
measured the fractional NO concentration (FENO) at multiple exhalation flows:
50, 100, 150 and 350 ml/s. From two series of either 3 (50-150) and 4 (50-350 ml/s)
flow rates, the alveolar NO concentration (CaNO3, CaNO4) and the maximum
airway NO flux (J’awNO3, J’awNO4) were calculated. Spirometry and skin-prick
testing for common allergens were assessed.
Results: Asthmatic children had lower lung function and higher median (IQR)
FENO, CaNO3, J’awNO3 and J’awNO4 but no different CaNO4 than healthy
children [J’awNO3:1140.0 (2105.8) nl/s vs 506.6 (585.8) nl/s, p=0.001]. Patients
using inhaled corticosteroids, ICs (n=11) had lower CaNO3 than those steroidnaive (n=19): 2.99 (6.82) vs 8.84 (8.38) ppb, p=0.001. All NO-related variables
but CaNO4 correlated with house dust mites (Dpt, Dpf) and cat fur (e.g. with
Dpt, CaNO3: r=0.57, J’awNO4: r=0.50, p<0.01). In healthy children, CaNO4
correlated with FEF25-75 % (r=0.81, p=0.000).
Conclusion: Estimates of partitioned airway NO concentrations from exhalation
flows 50-150 ml/s help to evaluate atopic airway inflammation; CaNO3 is suitable
to assess ICs therapy in asthmatic children. A further exhalation flow 350 ml/s, do
not improve peripheral NO estimates and probably induces airway collapse.

P1109
Methacholine airway hyperresponsiveness is associated with fraction of nitric
oxide irrespective of asthma
Sung-Il Woo, Dae-Hyun Kim, Jae-Young Jang, Youn-Soo Hahn. Department of
Pediatrics, College of Medicine and Medical Research Institute, Chungbuk
National University, Cheongju, Chungbuk, Republic of Korea
Background: Augmented levels of fractional exhaled nitric oxide (FeNO) reflect
airway inflammation and associated airway hyperresponsiveness (AHR) in asthma
patient. There are many children who had no asthma but increased level of FeNO.
We sought to evaluate the correlation between FeNO and AHR in children.
Methods: Two hundred fourteen children, who had controlled asthma without
controller, aged 8 to 16 years were included. Forty seven children without asthma
were recruited from community school. Children were evaluated using FeNO
measurements, skin prick test, spirometry, and methacholine challenge tests.
Results: AHR was diagnosed in 153 (71.5%) children with asthma and 27 (57.4%)
children without asthma. Geometric mean (GM) of FeNO was significantly higher
in children with AHR compared children without AHR in both group (all, p
<0.001). FeNO and PC20 were negatively correlated for both children with asthma
and children without asthma (r=-0.364, p<0.001; r=-0.603, p<0.001). The sensitivity, specificity, and positive (PPV) and negative predictive values (NPV) of
FeNO measurements in children with asthma for the diagnosis of AHR at the best
cut-off value of 22 ppb were 58.2%, 86.9%, 91.8%, and 45.3%, respectively. In
the children without asthma, the cutoff value of FeNO 10 parts per billion (ppb)
was associated with the highest combination of sensitivity (96.3%) and specificity
(74.3%). At a cut-off value of 27 ppb, specificity and PPV of diagnosis of AHR
were above 90% (95.0% and 92.9%).
Conclusions: Airway hyperresponsiveness is associated with level of FeNO irrespective asthma. These findings shows that inflammation of airway is associated
with asymptomatic AHR.

P1110
Neonatal lungs are characterized by the presence of high numbers of
CD11b+Ly6Chigh myeloid derived suppressor cells that potentiate rather
than suppress sensitization to house dust mite
Ismé de Kleer 1 , Monique Willart 1 , Maud Plantinga 1 , Mirjam Kool 2 ,
Hamida Hammad 1 , Bart Lambrecht 1 . 1 Department for Molecular Biomedical
Research, VIB - Ghent University, Ghent (Zwijnaarde), Belgium; 2 Pulmonary
Medicine, Erasmus Medical Center, Rotterdam, Belgium
Allergic asthma most often develops during childhood, when both the immune and
the respiratory system are still in an immature state. In this study we investigate
immune cell development and the immune reactions to house dust mite (HDM) in
lungs of neonatal mice. We find high percentages of granulocytic CD11b+Ly6G+
and monocytic CD11b+Ly6G-Ly6Chigh cells (20 and 10% of alive cells at day
+1 resp) in the spleen and lungs of neonatal mice. Both cell types start entering
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the lungs a few hours before birth, a process that continues until two weeks after
birth. The homing process to the lungs is independent of GM-CSF or TLR4. Upon
entering the lung neonatal CD11b+Ly6Chigh, but not CD11b+Ly6G+ cells gain
suppressive capacity. This suppressive capacity, as measured by suppression of T
cell proliferation in vitro, is arginase-1 dependent. Neonatal lung CD11b+Ly6Chigh
cells can therefore be classified as myeloid derived suppressor cells. The cells
do not proliferate locally, but keep entering the growing lungs until the age of
two weeks. Within the first week the Ly6G+ cells become apoptotic and the
Ly6Chigh cells differentiate into dendritic cells and M1 and M2 macrophages.
M2-macrophages, consequently peak in numbers between 7 and 14 days after
birth. The high frequency of suppressive CD11b+Ly6Chigh cells in the neonatal
lung do not suppress but rather potentiate sensitization to house dust mite by
differentiating into ST2 expressing CD11b+ dendritic cells.

time of diagnosis. All 6 deceased MI patients had poor outcomes (reinterventions,
poor nutrition, early lung involvement). Severe ABPA, liver disease lead to death
in 2 patients. Main cause of death was severe pulmonary disease associated with
severe malnutrition in some patients.
Conclusions: Severity of simptoms and rate of disease progression varied widely;
and early death was mainly influenced by poor socioeconomic status and presence
of del F508 mutation.
With current treatment strategies, specialized care, the majority of patients should
reach adulthood with good quality of life. This could be achieved in developing
countries too, with involvement of more dedicated clinicians and funding directed
to organising of care.

P1113
Improving identification and treatment of children & adolescents with cystic
fibrosis related diabetes (CFRD)
John McNamara 1,2 , Mary Sachs 1 , Sandy Landvik 1,2 , Mary Smieja 1 ,
Janyce Majkozak 1 , Lisa Read 1 , Laura Gandrud 1 . 1 Cystic Fibrosis, Children’s
Hospitals & Clinics of Minnesota, Minneapolis, MN, United States; 2 Cystic
Fibrosis, Children’s Respiratory and Critical Care Specialists, PA, Minneapolis,
MN, United States

112. Cystic fibrosis (adults and children): risk
factors and clinical problems
P1111
Cystic fibrosis registry: A preliminary report of CF patient from NRITLD
Soheila Khalilzadeh, Mohammad Reza Bloorsaz, Nooshin Baghaie,
Elaheh Heydarian Fard, Maryam Hassanzad. Pediatric Respiratory Disease
Research Center, NRITLD, Masih Daneshvari Hospital, Shahid Beheshti
University of Medical Sciences, Tehran, Islamic Republic of Iran Pediatric
Respiratory Disease Research Center, NRITLD, Masih Daneshvari Hospital,
Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran
Pediatric Respiratory Disease Research Center, NRITLD, Masih Daneshvari
Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Islamic
Republic of Iran Pediatric Respiratory Disease Research Center, NRITLD, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran Pediatric Respiratory Disease Research Center,
NRITLD, Masih Daneshvari Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran
Introduction: Cystic fibrosis is an inherited chronic disease that affects the lungs
and digestive system of about 70,000 children and adults in the worldwide.To
Create more accurate picture of current state of Iranian CF patients, we started to
collect and register the data of CF cases at pediatric Pulmonary ward of Masih
Daneshvari Hospital.
Material and method: This cross-sectional study was performed on 66 CF patients aged 0-18 years (mean: 14.46 yrs) to describe the demographics, clinical
features and outcome among patients hospitalized in Masih Daneshvari Hospital
from (2000-2011). 56% of the patients, had Consanguinity marriage and 10.6% had
family history of CF in one sibling. Regarding the age at the onset of symptoms, in
33.4% the symptoms was started at the newborn period but only in 9% diagnosis
was made at this period. For all patients HRCT of the lung was performed and
the dominant finding was Bronchiectasis in 92.70%. Bacteriological findings of
cases detected P.A in 68.18% cases, Staph.a in 6.06% cases, AsP.F in 6.06% cases,
Candida in 4.54% cases, B.Cepasia in 1.51%. According to the ABPA diagnostic
criteria 4 patients diagnosed with ABPA. 17% of the patients are candidate for
lung transplantation and 3 patients underwent lung transplantation. Out of 66 cases
19 cases expired due to respiratory failure.
Considering the result of our study and high rate of morbidity and mortality in our
cases, we propose that CF registry and evaluation of the disease progression by
means of a routine monitoring will increase the survival and improve quality of
life of the patients.

P1112
Early deaths in cystic fibrosis: Analysis of causes and risk factors in a
pediatric cohort
Laura Larisa Dracea 1 , Liviu Pop 2 . 1 Respiratory Diseases, University Children’s
Hospital, Brasov, Romania; 2 National CF Center, Second Pediatric Clinic,
Timisoara, Romania
Early diagnosis and proper care improved survival in Cystic Fibrosis.
Aim: Analysis of causes and risk factors associated with premature deaths in a
pediatric CF cohort.
Methods: Retrospective clinical file analysis of patients followed up during 19992011 in a Children’s Hospital correlated with level of funding and standards of
care.
Results: 50 patients diagnosed and followed up, mean age at diagnosis 11 months
(90% before age of 1 year). 13/50 patients had meconium ileus (MI), all underwent
surgery, 80% complications rate. 20/50 patients died, 11 before 1 year of age; 50%
before 2004 (national funding available as source of care). Mean age at diagnosis
in deceased patients was 5 months vs.15 months in the still followed up. Overall
prevalence of del F508 was 67%; 55% homozygous status. Identified risk factors
for early death were: 85% low socioeconomic status and poor understanding of
disease, 80% male gender, 75% homozygous del F508, 60% malnutrition at the

Introduction: Our CF center performed a quality improvement project to improve
identification and treatment of CFRD. Our primary goal was to screen at least 80%
of patients ≥8 years of age with oral glucose tolerance testing (OGTT) in 2011.
Our secondary goal was to improve the mean HbA1c of CFRD patients.
Methods: With CF family and staff involvement, we identified barriers in our
existing screening process and after multiple PDSA (Plan, Do, Study, Act) cycles
implemented new processes:
Screening>
1) Changed lab protocol for patients receiving OGTT to improve screening efficacy
2) Scheduled annual labs at the first clinic visit of the year
3) Improved mesosystem relationships via weekly huddles between pulmonary
and endocrine teams
4) Developed protocol for follow-up of identified patients with CFRD
Protocol Design to Improve HbA1c
1) Plan endocrine consult and transition to endocrine clinic using principles of
clinical microsystems
2) Implement system to contact families who failed clinic appointment
3) Provide additional education of staff and families
Results: Screening of outpatients with OGTT improved from 2010 (66%) to 2011
(99%). The mean HbA1c in patients with CFRD in 2010 was 7.0 (n=4). Their
levels improved to 6.6 in 2011, and the mean for all patients including newly
identified patients with CFRD in 2011 was 6.0 (n=17).
Conclusion: The development of an outpatient screening process successfully
identified patients with CFRD. We successfully screened 99% of our patients with
OGTTs, and reduced the mean HbA1c in CFRD patients.

P1114
Adults with cystic-fibrosis related diabetes have lower pulmonary function
and more infections
M.C. Stam, H.W. de Valk, E.A. van de Graaf. CF Center, UMCUtrecht, Utrecht,
Netherlands CF Center, Endocrinology, UMCUtrecht, Utrecht, Netherlands CF
Center, Pulmonology, UMCUtrecht, Utrecht, Netherlands
Background: Life expectancy of the CF-patient has increased over the past two
decades. As a consequence, more patients develop cystic-fibrosis related diabetes
(CFRD). Previous studies showed that CFRD is associated with a stronger decline
in pulmonary function.
Aims: The aim of this retrospective study was to examine whether in current times
CFRD-patients have more infections and a stronger decline in both pulmonary
function and Body Mass Index than non-diabetic CF-patients (NDCF).
Research design and methods: A population of 138 CF-patients aged 17–46 years
from the UMCUtrecht Cystic Fibrosis Center was studied. Pulmonary function
is measured on a three-monthly basis. All data on pulmonary function were reviewed in the period 1991–2011 using a mixed model analysis. BMI and infection
frequency were reviewed in the period 2009–2011.
Results: The FEV1 at baseline was 57% of predicted in CFRD-patients compared to 74% in NDCF-patients (p<0.001). Both colonisation with Pseudomonas
Aeruginosa and having CFRD were independently associated with a lower FEV1
at baseline (p=0.025 and p=0.036 respectively). The decline in FEV1 was similar
in CFRD-patients and NDCF-patients (0.07 liters/year). There was no decline in
BMI in either group. CFRD-patients had more infections requiring i.v. antibiotics
than CF-controls, most notably in the group of patients with a FEV1< 45% of
predicted (p=0.034).
Conclusions: Pulmonary function at baseline was worse in CFRD-patients than
in non-CFRD patients. The decline in FEV1 in CFRD-patients was comparable
to NDCF-patients. CFRD-patients with FEV1< 45% had the highest number of
infections, possibly predisposing to pleural adhesions and more complicated lung
transplantation.
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P1115
Cystic fibrosis: Heartburn and lung function – “Too hot to handle”
Mariana Rei 2 , Claudia Chaves Loureiro 1,2 , Fernanda Gamboa 1 , Carlos Robalo
Cordeiro 1,2 . 1 Serviço de Pneumologia, Hospitais da Universidade de Coimbra,
Portugal; 2 Medical, Faculty of Medicine, Coimbra University, Coimbra, Portugal
Background: Respiratory tract injury is the major cause of morbimortality in
Cystic fibrosis (CF) patients. Gastroesophageal reflux disease (GORD) might contribute to lung function decline and progression of pulmonary disease in them.
Despite the increased gastroesophageal reflux (GOR) symptoms in CF patients, its
prevalence and association with gastric aspiration and respiratory impact are not
well characterized.
Aim: Assess prevalence of GORD in CF adults, and study possible associations
with genotypes, specific colonizations, lung disease severity and GORD treatment.
Methods: Retrospective study conducted in 23 CF patients attended at Pneumology
Unit of Coimbra University Hospital, through a direct questionnaire (adapted from
Mayo GER Questionnaire) concerning GERD symptoms in previous 12 months.
Results: Of 23 studied patients, mean age 30±7,6, 70% female; DF508 homozygote was the most frequent genotype. P. Aeruginosa and S.Aureus organisms were
the most prevalent pulmonary colonization. In 48% lung function was severely
depressed. 21 patients (91%) experienced at least one GERD symptom, 12 (57%)
referred the occurrence of 5 or more. Concerning lung function severity, we established significant statistical difference between groups under treatment versus untreated group, being the first the one that presented the worst CVF values (p=0,032).
Conclusions: Despite the limited evidence that GERD adversely impacts lung
function,the possibility that acid suppression improves the outcome of this patients, leads to a strong recommendation for aggressive treatment of GERD.
However, according to our study, acid suppression treatment might be insufficient,
turning it in a contemporary and scientifically important subject.

P1116
Dynamic hyperinflation in cystic fibrosis
François Tremblay, Julie Morisset, Claude Poirier. Pulmonary Division, Centre
Hospitalier de l’Université de Montréal, Montréal, QC, Canada
Introduction: Cystic fibrosis (CF) is the most common life-limiting autosomal
recessive disease. CF affects the exocrine glands of lungs, pancreas, intestines and
liver. Lungs are usually affected more critically. Exercise tolerance is reduced in
patients with CF. It has been shown that pulmonary function weakly correlates
with peak exercise capacity. Furthermore, it has been demonstrated that oxygen
desaturation during exercise is present in severe lung involvement, but not in mild
to moderate disease. Peripheral muscle dysfunction has been demonstrated to be
to main factor limiting factor of exercise tolerance. Few studies have looked at
dynamic hyperinflation as a limiting factor of exercise tolerance.
Objectives: The aim of this study is was to evaluate the relationship between
dyspnea and dynamic hyperinflation in CF during exercise.
Results: Six patients with mild to moderate CF (FEV1 45 to 79%) were studied
during incremental treadmill exercise and changes in inspiratory capacity (IC)
were obtained to measure dynamic hyperinflation. During the exercise, dyspnea
was assessed by Borg scale. Of the 6 CF patients, 5 patients showed a decrease
in IC (dynamic hyperinflation). Furthermore, there was a direct relation between
dyspnea assessed by Borg scale and change in IC (r = 0,38).
Conclusion: Our study is the first to demonstrate dynamic hyperinflation in mild
to moderate CF and a direct relationship between dyspnea and IC in CF during
exercise. This provides a better understanding on exercise limitations in CF.

P1117
Factors predicting mortality in cystic fibrosis where lung transplantation can
not be performed
Yasemin Gokdemir 1 , Ela Erdem 1 , Fazilet Karakoc 1 , Bulent Karadag 1 , Ihsan
Nuri Akpinar 2 , Refika Ersu 1 . 1 Pediatric Pulmonology, Marmara University
Medical Faculty, Istanbul, Turkey; 2 Radiology, Marmara University Medical
Faculty, Istanbul, Turkey
Introduction: Cystic fibrosis is the most common lethal genetic disorder affecting
the Caucasian population. Severe pulmonary disease is responsible for over 80% of
deaths associated with cystic fibrosis. Patients with less than 2 years life expectancy
and with reduced quality of life are candidates for lung transplantation.
Aim: To evaluate the risk factors of mortality in moderate to severe cystic fibrosis
lung disease that doesn’t go to lung transplantation.
Material and methods: We follow up 200 cystic fibrosis patients in our clinic
and 35 of them with FEV1 ≤%60 were enrolled to the study. Demographic data,
pulmonary function test, high resolution computed tomography modified Bhalla
score, blood gas analysis and nutritional status of patients were evaluated.
Results: Respiratory support requirement was frequent in moderate to severe lung
disease (31.4%). Low pulmonary function, non invasive ventilation requirement,
having diabetes mellitus, 02 saturation <95, pCO2 >50 mm Hg and frequent IV
antibiotic treatment were significantly related with increased mortality (p<0.05).
Conclusion: This is a single centre study of cystic fibrosis patients with moderate
to severe lung disease that did not go to lung transplantation. We evaluated the
clinical going and factors that were associated with mortality. We think that it
is important to do similar multicentre studies to discover Turkish CF patients’
information that have different genetics and phenotype.

P1118
Genotypic diversity of Pseudomonas aeruginosa in cystic fibrosis patients
with the CFTR I1234V mutation in a large kindred family
Atqah Abdul Wahab, Saad Taj-Aldeen, Ammar Saadoon, Sanjay Diophode,
Corne Klaassen, Jacques Meis. Pediatrics, Hamad Medical Corporation, Doha,
Qatar; Medical Microbiology and Infectious Diseases, Canisius Wilhelmina
Hospital, Nijmegen, Netherlands
Background: Pseudomonas aeruginosa is one of the primary pathogens within
the cystic fibrosis (CF) lung and a cause of morbidity and mortality. Reports of
cross infection and epidemics with this pathogen within and across CF centers
raised the possibility of clonal spread among siblings with CF.
Aim: To genotype P. aeruginosa by amplified fragment-length polymorphism
(AFLP) analysis in CF patients with the CFTR I1234V mutation belonging to a
large kindred tribe, and to determine whether the genotypes are identical among
CF siblings and among different families with the same mutation.
Methods: Sixty seven P aeruginosa isolates from sputa of 27 CF patients were
studied at Hamad General Hospital, Qatar. Genotypic relatedness was assessed
using AFLP, and compared with 33 P. aeruginosa isolates of a known genotype
from the Netherlands.
Results: Twenty seven CF patients were from 17 families, 16 males with a median
age of 15 years (range 4 years-34 years). Twenty-two CF patients (12 families) with
the CFTR I1234V mutation arising from a single large kindred tribe harboured
chronic P. aeruginosa colonization. Twenty three unique genotype of P. aeruginosa
were identified and different from P. aeruginosa strains isolated from Dutch CF
patients. Ten families each had one unique genotype which were different from
each other, four families harboured 2 different genotypes, one family 3 genotypes
and two families had 4 genotypes. CF siblings within one family harboured the
same genotypes of P.aeruginosa.
Conclusions: This study demonstrated genotypic diversity of P. aeruginosa,isolates
between families and established cross-infection among CF siblings.

P1119
Nebulised antibiotics with the I-neb adaptive aerosol delivery (AAD) system:
Impact on adherence in cystic fibrosis (CF) patients
Silvia Gartner 1 , Carlos Martin 1 , Pilar Vallejos 2 , Antonio Moreno 1 , Ines de Mir 1 ,
Alba Torrent 1 , Marcelo Razquin 1 . 1 Pediatric Pulmonology and Cystic Fibrosis
Unit, Hospital Universitari Vall d’Hebron, Barcelona, Spain; 2 Medical
Department, Praxis Pharmaceutical, Madrid, Spain
Purpose: To assess the adherence and compliance to prescribed treatment of CF
patients to nebulised antibiotic utilising the AAD system.
Methods: 17 cystic fibrosis patients (12 female, age range 8-18 years) infected
with Pseudomonas aeruginosa and treated with aerosolised colistin twice a day
using the AAD were included. Data were downloaded during a clinic visit 3 months
later and in 7 patients, a second downloaded after year. None of the patients were
aware that the data were recorded.
Results: Mean overall adherence over the 3 months of treatment (number of
recorded doses/number of prescribed doses x100) was 90.73% (SD: 26.37%) with
2 out of 17 patients having an overall adherence below 75%.The mean percentage
of days each patient fully adhered was 79.48% (SD: 17.57%) and the mean of
fully compliance was 84.90% (SD: 28.27%). Overall mean values adherence was
maintained over the year. Mean treatment time was 8.08 minutes. Evening adherence (94.76%, SD:33.34%) was better, (but statistically not significant) than in the
morning (86.20%, SD:22.04%). Also, no significant correlations were observed
between better adherence and FEV1, FEF25 -75% , age, BMI, chronic PA.
Conclusions: The high level of adherence observed in our series contrast with
the poor compliance reported in previous studies. The AAD system recording
offers very useful information to examine patterns of adherence during aerosolised
therapy and allows to monitor aspects of the treatment that can be improved.

P1120
The prevalence and characteristics of intravenous (IV) antibiotics allergy in
adult patient with cystic fibrosis (CF)
Ravi Beri 1 , Reema Jassal 1 , Deep Shah 1 , Waeil Bashari 1 , Sarah Whewall 2 ,
Angela Norcup 2 , Albert Yick-Hou Lim 1,2 . 1 Department of Respiratory Medicine,
University Hospital of North Staffordshire, Stoke on Trent, United Kingdom;
2
North West Midlands Cystic Fibrosis Centre, University Hospital of North
Staffordshire, Stoke on Trent, United Kingdom
Background: CF patients have increased risk of antibiotics allergy. There is little
information on the prevalence and characteristics of IV antibiotics in adult CF
patients.
Objectives: To determine the prevalence and the role of CFTR genotype in IV
antibiotics allergy in adult CF patients, and to describe the characteristics of allergy.
Methods: A retrospective study on all CF patients attending the regional adult
CF centre at University Hospital of North Staffordshire between January 2009 and
December 2010. Age, sex, CFTR genotype, BMI, spirometry, sputum microbiology/mycology, Aspergillus serology, allergic reactions, the type and the number of
courses of IV antibiotics administered were recorded.
Results: 39 of 54 patients received at least 1 course of IV antibiotic were studied.
16 patients with allergy (mean (±SE) age 28.1±2.0, 10 female) and 23 without
(mean (±SE) age 28.5±2.6, 10 female). The 2 groups had similar spirometry
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(FEV1 % predicted 42.9±4.7 and 51.5±4.6) and BMI. No differences in sex,
ABPA and Aspergillus sensitisation occurrence. 50% of the allergic patients were
DF508/DF508.
The risk of allergy was 22% on Ceftazidime, 18% on Tazobactam, 17% on
Meropenem, 15% on Colistin, 12% on Aztreonam and 5% on Tobramycin. The
common clinical manifestations were nausea/vomiting (27%), arthralgia (19%)
and diarrhoea (16%). The overall prevalence of IV antibiotics allergy was 41%
(16/39). 10 antibiotics desensitisations were performed with a success rate of 70%.
Conclusions: IV antibiotics allergy is common, Ceftazidime has the highest risk
and no correlation with CFTR genotype. Further study is required to determine
the risk factors for IV antibiotics allergy.

P1121
Tuberculosis among children with cystic fibrosis
Ioana Ciuca 1 , Liviu Pop 1 , Zagorca Popa 3 , Voicu Tudorache 2 , Simona Turcu 1 ,
Ioan Popa 1 . 1 Pediatric II Department, University of Medicine and Pharmacy
“Victor Babes”, Timisoara; 2 Pulmonology Department, University of Medicine
and Pharmacy “Victor Babes”, Timisoara; 3 Cystic Fibrosis Centre, Clinical
County Hospital, Timisoara, Timis, Romania
Background: Cystic fibrosis patients are predisposed to pulmonary infections.
Conditions associated with CF like underweight, diabetes mellitus (CFRD), liver
disease (CFLD) are favoring factors for tuberculosis (TB). The hypothesis of a
potential comorbidity of TB in CF children occurred. The aim of the paper was to
evaluate the prevalence of TB in children with complicated CF.
Methods: Thirty-two patients(pts) with typical CF, associating complication like
CFLD(27 pts), diabetes(3 pts) and 2 with both complication were considered for
a prospective five years study. Biannual bacteriologic exam (TB specific also)
were included, in addition to clinical examination and annual CT, to the patients
evaluation.
Results: Tuberculosis occurred in 6.25%(2 patients), both F508 del homozygous,
with CFLD and poor nutritional status; one patient had also CFRD. His evolution
was unfavorable; he developed portal hypertension and died from respiratory
failure. The other patient was diagnosed with active TB, Pseudomonas positive
and poor nutritional status, but good evolution after treatment. The rest of CFLD
patients had a stationary evolution, except 4 of them (15.38%) developed diabetes.
Tuberculin skin test was positive in 4 patients (12.5%), 3 of them received TB
vaccine. Despite the mandatory vaccination for TB in our country, only 84% pts
were vaccinated. 18.75% of patients (6 pts) were considered and treated as TB
cases, without bacteriological confirmation, before being diagnosed with CF.
Conclusion: Although TB is a frequent condition in our area, the prevalence
among CF children is not as high as expected. It is possible that other factors,
unknown so far, are implicated.

P1122
Acrodermatitis enteropathica-like skin eruption in cystic fibrosis patients
Guzin Cinel 1 , Selin Yakarisik 2 , Ebru Yalcin 1 , Deniz Dogru 1 , Ugur Ozcelik 1 ,
Nural Kiper 1 . 1 Department of Pediatrics, Pediatric Chest Diseases Unit,
2
Department of Pediatrics, Hacettepe University, Ankara, Turkey
Dermatitis is an uncommon initial presentation of cystic fibrosis(CF).Here we
report 3CF patients diagnosed with severe dermatitis.
Case1: Four-month-old male patient was admitted with diffuse skin eruptions,
failure to thrive, edema, hypoalbuminemia and anemia.His sweat test was not
diagnostic; but he was suspected to be CF with clinical findings; treated with
pancreatic enzyme replacement(PERT), and supportive therapy.His skin lesions
resolved within 2 weeks. CF was confirmed with elevated sweat test(96 mEq/L)
retested after the resolution of the edema, and mutation analysis that revealed
2183AA-G/-.
Case2: Two-month-old male patient was admitted with diffuse erythemateous
and pathcy, exfoliated skin eruptions, anemia, hypoalbuminemia, edema, diarrhea,
failure to thrive and bronchiolitis history.He was thought to be CF; treated with
PERT and skin lesions resolved within 3 weeks.High sweat test and homozygous
DeltaF508 mutation confirmed the diagnosis.
Case3: Two-month-old male patient was admitted with scaling erythematous rash,
puffy feet, failure to thrive, diarrhea, hypoalbuminemia, and anemia.We could
not perform sweat test because of diffuse edema and rash.He was diagnosed as
CF with clinical and laboratory findings.Despite supportive therapies, we lost him
becuse of staphilococci sepsis as the skin integrity was impaired.Sequence analysis
revealed G576A/R668C compound heterozygous mutation.
Acrodermatitis enteropathica-like skin lesions can be seen in CF because of malabsorbtion and insufficient nutrition that lead to hypoproteinemia, zinc and essential
fatty acids deficiencies.In patients with these skin lesions, CF must be kept in mind
and sweat test must be repeated after the resolution of edema.

P1123
The use of Pezzer catheter in cases of persistent airleak in advanced cystic
fibrosis
Kalliopi Athanassiadi 1 , Ilias Samiotis 1 , Maria-Styliani Kolokotroni 1 ,
Vassilis Kouritas 1 , Maria-Kalliopi Konstantinidou 1 , Stavroula Boulia 2 ,
Ion Bellenis 1 . 1 Thoracic Surgery, General Hospital “Evangelismos”, Athens,
Greece; 2 Pulmonology, General Hospital “Evangelismos”, Athens, Greece

Objective: Spontaneous pneumothorax with persistent airleak is a complication
that is commonly reported in patients with cystic fibrosis (CF). There is an attributable mortality and considerable morbidity to the complication, resulting in
increased health-care utilization and a measurable decline in lung function. We
present a series of 11 patients with CF presenting with recurrent pneumothoraces
and persistent airleak treated with a Pezzer catheter.
Material & method: All 11 patients presented with large pneumothoraces; a
28 French Argyle intercostal catheter was inserted in the 5th or 6th intercostal
space, mid axillary line, and connected to an underwater seal drain, resulting in
re-expansion of the lung. However, there was persistent air leak on coughing in 7
cases while in the rest 4 cases, the intercostal tube became inactive and smaller
pneumothoraces presented as local ones, impossible to be drained by the already
in place intercostal catheter. In both groups either with persistent pneumothoraces
or recurrent ones we decided to use Pezzer catheters made of Latex instead of
Argyle ones.
Results: All pneumothoraces were resolved within 3 days after the insertion of
a Pezzer catheter. There were no complications recorded and in a follow up of 2
years no recurrence was observed.
Conclusion: Our experience supports the use of Pezzer catheter connected to water
seal in cases of advanced cystic fibrosis with prolonged air leak, since it promotes
pleurodesis. It reduces significantly the duration of the intrapleural drainages and
the length of the in-hospital stay. The procedure is cost-effective, safe, and easy to
perform.

113. “Going with the flow”: assessment and
evaluation of airway function and its role in
patient management

P1124
Rate of change of FEV1 and VC in adults with chronic airflow obstruction
Andrew Robson 1,2 , Alastair Innes 1,2 . 1 Respiratory Function Service, Western
General Hospital, Edinburgh, United Kingdom; 2 Respiratory Function Service,
Royal Infirmary of Edinburgh, United Kingdom
We have investigated the rate of change in post-bronchodilator FEV1 and VC in
patients with chronic airflow obstruction by retrospective analysis of data in our
clinical database. One thousand and forty-four patients (633 females) fulfilled the
study criteria, namely two sets of measurements with a minimum of six calendar
months between measurements. Measurements of FEV1 and VC were made before
and 20 minutes after administration of 2.5 mg nebulised salbutamol. Only patients
with an FEV1 /VC ratio below the lower limit of normal after administration of
2.5 mg nebulised salbutamol were included in the study. Rate of change in FEV1
was calculated in litres/year. Smoking status (smoker, ex-smoker or non-smoker)
was recorded at each visit, but the number of cigarettes smoked was not recorded.
Patients were only identified as smokers if the same status was recorded at both
measurements. The rate of change in post salbutamol FEV1 and VC in all patients
and in the subgroup of smokers are shown in Table 1. Values shown are mean ± SD.
Table 1
Rate of change (L/yr)
FEV1
VC

All males
(N=411)

Smoking males
(N=141)

All females
(N=633)

–0.070±0.142** –0.102±0.143**† –0.036±0.131
–0.097±0.284** –0.117±0.293** –0.047±0.180

Smoking females
(N=231)
–0.040±0.155
–0.045±0.197

**P<0.01 compared to corresponding female value. † P<0.05 compared to all males value.

The rate of change in FEV1 and VC in patients is significantly higher in males
when compared to females. Males who continue to smoke have a greater rate of
change in both FEV1 and VC than females who smoke. Further investigation into
these gender differences is warranted.

P1125
Economic impact analysis of a tele-medicine program to improve the quality
of apirometry in primary care
Nuria Marina 1 , Elena Lopez de Santa Maria 1 , Asuncion Gutierrez 2 , Juan
Carlos Bayon 2 , Larraitz García 1 , Juan B. Galdiz 3 . 1 Respiratory Function
Laboratory, Cruces Hospital, Barakaldo, Spain; 2 Health Technology Evaluation
Service, Basque Government, Vitoria, Spain; 3 Respiratory Function Laboratory,
CIBERES, Cruces Hospital, Barakaldo, Spain
Introduction: The tele-spirometry (TS) procedure consists in a computer application (espiro.osasunet) which allows the control and improvement of the quality of
the spirometry (S) carried out in primary care centers (PCC), leading a continuous
training of professionals that perform the technique.
Aim: To calculate the economic impact of a procedure of TS in the Basque Health
Service.
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Methods: The study was based on the impact in the funder of the Public Health
System and a time horizon of 5years: 2010-2014.We compared the TS with the
usual procedure and calculated the direct costs of the test, the computer platform,
training and staff for their handling. The population was calculated using the
prevalence of COPD in Spain (Soriano ERJ 2009). Effectiveness was measured as
the average of S with quality A+B (ATS).
Results: The COPD population who will perform a S goes from 32.850 to 35.207
(2010-2014). At present (2011) 53 PCC have been involved and 1500 S have been
done. At the end of 2014, 275 will be included and, with inicial data (Marina 2011
ERS Congress) 35000 S will be done yearly. The cost of one S for the procedure
of TS, in 2010, was 48,17 with an effectiveness of 83%; while for the usual
procedure was 37,95 and 57%. The budget impact analysis, at the end of the
year 2014, reflected a decrease of 132.438 , with the assumption that the S of
poor quality should be repeated.
Conclusions: The TS procedure involves an increase in the initial budget but
produces a saving of the 6.3% ( 132.438) in the medium term. For subsequent
studies we will have to know the economic impact that this improvement in the
quality of the S may have on the diagnosis and prognosis of COPD patients.

P1126
Telemedical care concept for patients with advanced chronic obstructive
pulmonary disease (COPD)
Keywan Ali Sohrabi 4 , Andreas Weissflog 3 , Michael Scholtes 1 , Lothar Leiche 5 ,
Henning Schneider 2 , Ulrich Koehler 4 , Volker Gross 1 . 1 TH Mittelhessen
University of Applied Sciences, Biomedical Engineering, Giessen, Germany; 2 TH
Mittelhessen University of Applied Sciences, Medical Informatics, Giessen,
Germany; 3 ThoraTech GmbH, Research, Giessen, Germany; 4 Philipps University
of Marburg, Interdisciplinary Sleep Disorders Centre Hessen, Marburg,
Germany; 5 Ingenieurbuero fuer Medizintechnik GmbH, Research, Wettenberg,
Germany
Providing health care services via telemedicine opens new possibilities and offering cost efficient solutions for monitoring, assistance, and even training for COPD
patients. An acute exacerbation is a sudden worsening of COPD symptoms. As the
disease progresses, exacerbations tend to become more frequent. For the successful
long-term treatment of COPD, it is necessary to optimize the management of acute
exacerbation.
Patients with severe COPD benefit physical and physiological from moderate fitness
training, as it is shown in our rehabilitation program for COPD patients in Marburg.
A good understanding of their disease and communication from and to the therapist
will improve therapy compliance and patients self-management abilities. Finally
patients get more sensitive for symptoms of early stages of exacerbations. The new
telemedical care concept referred to as Tele-Therapist, is taking these experiences
into account. The conception comprises automatic examination of explicit COPD
vital signs by a mobile device, which can measure and transmit appropriate vital
data securely from patients home to a clinic or another location. Data sets can
be studied online and compared with e.g. patients fitness data by specialists. An
innovative locomotion recognition system will be a part of the Tele-Therapist and
allows the monitoring of the rehabilitation & training@home, and furthermore it
also will provide the feedback & education@home system for patients. By using the
platform of the Tele-Therapist, the specialists can give therapy recommendations
and can even communicate with the patients. The concept of the Tele-Therapist
has good chances to improve the care of severe COPD patients at home.

P1127
Inspiratory capacity measurement in primary care centers to evaluate
bronchoditation response in COPD patients
Elena Lopez Santa Maria, Nuria Narina, Ruth Diez, Grupo Atencion Primaria
UribeCosta, Ezkerelkartea, Juan Galdiz 2 . 1 Pneumology, Cruces Hospital,
Barakaldo, Bizkaia, Spain; 2 Pneumology, Cruces Hospital Ciberes, Barakaldo,
Bizkaia, Spain

Conclusions: The IC is a parameter that can be obtained in patients studied
in primary care and that allows to identify the BD response in COPD patients
improving the evaluation of BD response performed by the forced maneuver.

P1128
Quality of forced spirometry in primary care practice – Are start of test, end
of test and repeatability goals met?
Mats Arne 1,2 , Hans Carlsson 3 . 1 County Council of Värmland, Primary Care
Research Unit, Karlstad, Sweden; 2 Department of Medical Sciences, Respiratory
Medicine and Allergology, Uppsala, Sweden; 3 Department of Health and Medical
Care, County Council of Värmland, Karlstad, Sweden
Optimal performance of spirometry is essential and quality indicators are established in guidelines. In the present study 22 primary care centres in a region in
Sweden were investigated. Identical spirometry software has been implemented in
all the examined centres.
Subjects and methods: All forced spirometry tests in patients >18 years were
collected for a period of two years during the years 2009-2011. Available indicators
of performance quality in the spirometry databases were analysed. All indicators
complied with the 2005 ATS/ERS recommendations. The indicators were backextrapolated volume (BEV) <150 mL as start of test criterion, forced expiratory
time (FET) ≥6 s as end of test criterion and in addition repeatability of the FEV1
and FVC (the highest value minus the second highest value) of ≤150 mL.
Results: 4 678 spirometry sessions were analysed. Mean age of the patients was
55.3 years (SD 17.5), and 43% were female. Mean BMI was 27.3 kg/m2 (SD 6.3),
and 24% were smoking. The following results are presented as the percentage
of all tests meeting the goals per centre: Start of test; BEV <150 mL, varied
from 74% to 95% (mean 86%), end of test; FET ≥6 s, from 33% to 90% (mean
66%). Repeatability of FEV1 pre bronchodilator (≤150 mL) varied from 73%
to 97% (mean 89%), and post bronchodilator from 79% to 98% (mean 91%).
Repeatability of FVC pre bronchodilator varied from 53% to 96% (mean 77%)
and post bronchodilator from 56% to 91% (mean 78%).
Conclusion: Achievement of quality goals varied considerably between the centres. These data will be further analysed and establish an initial status to compare
quality of spirometry after a Spirometry Driving License training.

P1129
Spirometry training courses are not enough to achieve quality spirometry in
the community
Maureen P. Swanney, Josh D. Stanton. Respiratory Physiology Laboratory,
Christchurch Hospital, Canterbury District Health Board, Christchurch, New
Zealand
Community diagnostic spirometry should be performed at the same standard as
a respiratory laboratory. In 2008 our 10-year-old training course was altered to
include a post-course quality review to qualify for spirometry certification.
Aim: To review the effectiveness of a quality review after spirometry training.
Methods: We audited attendees at our spirometry courses and portfolio submissions. The portfolio required 10 tests and technical comments; spirometry pattern;
and quality control logs. We required 90% in all criteria and those who failed
could resubmit.
Results: 2-day and refresher spirometry courses were reviewed including 107
practice nurses, 59 occupational health nurses and 27 regional hospital technicians.
We found similar trends for the three groups. The portfolio first submission (22%,
30%) and pass rate (33%,62%) for the 2- and 1-day courses respectively were low.
Portfolio submissions

2-day course (124 attended)
1-day refresher (69 attended)

Spirometry can be considered a key element in the assessment of COPD patients
in primary care centers (PCC). The slow maneuver is not a common practice in
such environment. Bronchodilator respose (Bd) could be understimated if IC is
not evaluated.
Aim: Assessing the usefulness of the measurement of inspiratory capacity (IC)
in the evaluation of response bronchodilator in COPD patients in primary care
centers.
Material and methods: Transversal, multicenter, descriptive study performed in
eight PCC. 113 COPD patients were included. Spirometries were carried out by
eight techniciens who performed a two days training program in the slow maneuver
(IC).We considered as acceptable maneuvers a coefficient of variation in the CI
lower 10% and 150 ml in two maximum values of 3 with a maximum of eight
maneuvers. The slow maneuver was performed prior to the forced manaeuver
Results: 113 patients, 99 H and 14 M, age 65±9,6 with a FEV1 1476±0, 53
(49% ±14) and FVC 2910±0, 85 (72% ±17). Globally we observed an increase
post BD of 13% CI, 8.1 FEV1 and 8.3% FVC. In 56% (66/113) of patients the
increase was > 250 ml in the IC. Evaluating patients according to severity, severe
patients (FEV1 37% ±7.4) BD response was 13.3% CI, 9.1% FEV1 and 10.7%
FVC. In59% (37/60) the increase was > 250 ml in the IC. In the group of not
severe patients (FEV1 61% ±7.7) the increase post BD was 10.8% CI, 7.4% FEV1
and 6.8% FVC.49% (24/53) increased >250 ml in the IC

1st

2nd

3rd

27 (9 passed)
22 (14 passed)

11 (4 passed)
2 (1 passed)

2 (2 passed)
1 (1 passed)

Discussion: The number seeking feedback on spirometry practice was low with
24% submitting portfolios. Poor compliance was probably because spirometry
certification is not compulsory in New Zealand. This review suggests a spirometry
course alone is insufficient to achieve quality spirometry, or there are deficiencies
in our course content or delivery. A failed portfolio provided additional learning
because some resubmissions were successful. The low submissions and passes
for the portfolios are a concern. We need to encourage excellence in community
spirometry and maybe legislation to make spirometry certification compulsory is
the way forward.

P1130
Spirometric data quality as assessed by repeatability in COPD exacerbations
Aleck Harrison 1 , Hardip Kaur Nagra 2 , Grant Sowman 2 , Deidre Price 3 ,
Matthew Brown 3 , Paul Ford 3 . 1 Clinical Research, AJH Partners, Wallingford,
Oxon, United Kingdom; 2 Clinical Trials, Vitalograph Ltd, Maids Moreton,
Buckingham, United Kingdom; 3 Translational Sciences, Novartis International
AG, Horsham, West Sussex, United Kingdom
Pharmaceutical trials are reliant on accurate data to meet endpoints and eventual
registration. Using standardised equipment, well trained technicians [1] and over-
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readers [2] can improve data quality; however the patient factor is significant when
low values are expected for COPD patients struggling with an exacerbation.
In an international multicentre trial, 91 COPD patients (Gold II–IV) with an exacerbation were enrolled into the trial. Spirometry was performed at both the initial
emergency admission and subsequent sessions using the Vitalograph Spirotrac
Spirometry System with trial specific software and over-reading.
The repeatability for both FEV1 and FVC was calculated as the difference between
the two highest acceptable readings from a total of 672 sessions. The mean figures
for each country’s repeatability (Fig. 1) are within the ATS/ERS recommendation
of both 100ml and 150ml.

Figure 1. Mean repeatablilty in ml (all seasons).

Overall the majority of the manoeuvres met the ATS/ERS 150 ml criteria FVC
96% and FEV1 99% with just 4% FVC and 1% FEV1 of the manoeuvres outside
the limit.
With standardised equipment, well trained technicians and independent overreaders, patients with COPD exacerbations and low volume manoeuvres were able
to produce accurate and reliable data in this clinical trial.
References:
[1] MR Miller et al. ATS/ERS Task Force: Standardisation of Spirometry. ERJ
2005;26:319-338.
[2] AJ Harrison et al. Quality control of respiratory measurements in global trials.
ERJ 2006;28:S50,984.

P1131
Physician’s mistakes in the interpretation of spirometry
Claudio Sorino 1 , Nicola Scichilone 2 , Annarosa Maspero 3 , Vincenzo Bellia 2 .
1
PRE.DI.C.A.RE., Associazione per la Prevenzione, Diagnosi e Cura delle
Affezioni Respiratorie ONLUS, Palermo, Italy; 2 DI.BI.M.I.S., Università degli
Studi di Palermo, Italy; 3 U.O. Pneumologia, A.O. Sant’Anna, Como, Italy

advanced. It is estimated that for every one patient that has been diagnosed there
are four that are not known to the health service. In conjunction with World
COPD Day in 2011, our COPD Outreach team promoted this event by performing
spirometry on patients, staff and visitors at the main hospital entrance, to raise
public awareness and to find the ’missing millions’.
Aims and objectives: To raise public awareness of COPD and to detect people
with undiagnosed COPD.
Method: The day was advertised in the Trust Talking Point and the Trust Press
release. Flyers were posted around the hospital. 4 stands were set up in the main
atrium of the JCUH, with spirometers and COPD nurse specialists to perform
spirometry. Volunteers completed a questionnaire focussing on their smoking
history, symptoms of COPD, history of comorbidities and contraindications to performing spirometry. Individuals with abnormal spirometry were provided a letter
for their primary care physicians, to undergo repeat testing or further investigations
if appropriate.
Results: Out of the 75 volunteers tested, only 9% (n=7) were noted to have
abnormal spirometry results. 5% (n=4) of the volunteers had a prior history of air
flow obstruction. Therefore only 4% (n=3) of the volunteers screened were found
to have abnormal recordings.
Conclusion: Random screening doesn’t capture a large population of people with
abnormal spirometry. Screening needs to be more selective e.g.individuals over
the age of 35 with a smoking history or symptoms suggestive of COPD. Where
our screening did raise awareness of COPD within the general public, it didn’t
diagnose a large number of people with COPD.

P1133
Irreversible airways obstruction on spirometry, does it equate to a diagnosis
of COPD?
Dennis Wat, Sarah Haines, Linda Lukehirst, Joan McWean, Onnor Hampson,
Kamlesh Mohan. Community COPD Service, Liverpool Heart and Chest
Hospital, Liverpool, United Kingdom
Introduction: Irreversible airways obstruction and a post-bronchodilator
FEV1/FVC ratio of <70% on spirometry is diagnostic of chronic obstructive
airways disease (COPD). Using the above criteria to make clinical diagnosis may
potentially overlook other obstructive lung diseases.
Aims: To study the prevalence and characteristics of lung diseases in patients with
irreversible airways obstruction.
Methods: The diagnosis of all patients with irreversible airways obstruction seen
in our service between August 2011 and January 2012 seen respiratory physicians
was retrospectively reviewed. Respiratory diagnosis was made based on clinical
history, physiology testing and radiology.
Results: There were a total of 486 referrals; 446 (92%) have COPD and 40
(8%) have bronchiectasis. No other obstructive lung diseases were diagnosed.
There are no significant differences between the demographics of the COPD and
bronchiectasis groups.
Baseline characteristics of patients with COPD and bronchiectasis

Background: The most recent ATS/ERS recommendations on lung function testing
include a definition of airflow obstruction based on lower limit of normal (LLN) of
FEV1/FVC and suggest to measure total lung capacity (TLC) in suspected cases of
“pseudo-restriction” (normal FEV1/FVC ratio because of concomitant reductions
in FEV1 and FVC), that can conceal airflow obstruction if the subject does not
exhale long enough.
Aims: To evaluate the skill of physicians in the interpretation of spirometry.
Methods: A questionnaire focusing on the interpretation of five spirograms was administered to 127 physicians (aged 25-67yrs; 39% pulmonologists, 20% geriatrics).
Correlates of spirometric misinterpretation were assessed by logistic regression.
Results: Overall, 31% of physicians made at least one mistake in the interpretation of the spirograms administered. The percentage decreases to 15% among
pulmonologists (OR=3.7; p=0.005). One quarter of physicians wrongly diagnosed
airflow obstruction in a 75yrs old subject with FEV1/FVC<70% but FEV1 and
FEV1/FVC>LLN.
About 1 out of 5 physicians did not recognize a mixed ventilatory defect (obstruction + restriction), while less than 15% (45% of pulmonologists) highlighted the
need to measure TLC in suspected pseudo-restriction.
Factors significantly associated with a lower amount of mistakes included higher
n° of test performed, scientific articles read, respiratory congress attended, COPD
and asthma patients visited in the last year.
Conclusions: Inappropriate spirometric interpretation is not rare among physicians
and airway obstruction is still frequently overdiagnosed among elderly. Diagnosis
by pulmonologists and scientific update of physicians allow to reduce spirometric
interpretative errors.

P1132
Finding the missing millions with COPD – Does it work?
Rehan Mustafa, Fiona Bates, Angela Charlesworth, Tina Stallard, Rosie Watts,
Joan Summersgill, Cindy Lightowler. COPD Outreach Service, JamesCook
University Hospital, Middlesbrough, Cleveland, United Kingdom
Introduction: Many COPD patients do not receive a diagnosis until it is relatively

Number of patients
M:F ratio
Age, years (range)
FEV1, % predicted
FEV1/FVC ratio, % predicted
MRC dyspnoea score
Pack years of smoking

COPD

Bronchiectasis

446
1:1.6
65.5 (39–89)
64.3
56.4
3.00
48.2

40
1.2:1
71.3 (45–86)
59.0
51.7
2.75
46.5

All data expressed as means.

Conclusions: Current guidelines define irreversible airways obstruction as COPD
and many of the therapeutic management strategies for COPD are based on the
degree of airway obstruction. We have shown that a proportion of patients with
irreversible airways obstruction have bronchiectasis. Hence any patients with irreversible airways diseases who are refractory to maximised COPD management
should prompt a review of the diagnosis.

P1134
The value of additional testing in physician diagnosed asthma: A prospective
pilot study
Dineke Brusse, Steven Uil, Irene Steenbruggen, Jan Willem van den Berg.
Department of Pulmonary Diseases, Isala Klinieken, Zwolle, Netherlands
Introduction: Asthma is a common, chronic inflammatory airway disease. Signs
and symptoms of asthma are not specific, leading to under and overdiagnosis.
In the Zwolle area, general practitioners can refer patients suspected of asthma to
the Isala klinieken for spirometry or methacholine provocation testing.
Aims: To investigate whether in patients with physician diagnosed asthma, but a
negative methacholine provocation test, additional tests were valuable to establish
asthma.
Methods: Primary care patients with a physician diagnosis of asthma but a
negative methacholine test were asked to fill out 2 questionnaires (Asthma Control Questionnaire and Bronchial Hyperresponsiveness Questionnaire) at home.
In addition, they underwent a mannitol provocation test and fractional exhaled
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nitric oxid (FeNO) was measured. A priori, a diagnostic yield of ≥20% was
considered as valuable. The study was approved by the local ethics committee
(NL37979.075.11).
Results: 160 patients were eligible and 51 were interested. Eventually, 36 subjects
underwent the research protocol. Three participants had a positive mannitol provocation test (8.3%), only one (2.8%) subject had a FeNO-value of >30 ppb. Mean
sum scores for the BHQ were 30.0 (±30.3) in the positive mannitol group versus
36.5 (±28.6) in the negative group. Mean ACQ sum scores were respectively 4.7
(±2.5) and 4.0 (±3.6). A significant correlation was found between the ACQ and
BHQ (rs =0.80). After assessment of the results, three participants received the
diagnosis of asthma.
Conclusion: In view of the low diagnostic yield found in this study, additional
tests did not seem to have significant impact on the diagnostics of asthma.

P1135
Bronchial asthma: New approach to airways functional diagnostics
Vitaliy Mishlanov, Andrey Zuev. Propedeutic of Internal Diseases Department,
Perm State Medical Academy, Perm, Russian Federation Laboratory of
Hydrodynamics, Institute of Contineous Medium Mechanics of Ural Branch of
Russian Academy of Science, Perm, Russian Federation
It’s known that bioelectrical impedance value depends on electrical current path
length and diameter. The aim of the study was to investigate electrical impedance
of airways and lung by new technique of polyfrequent electrical impedance analysis using “BIA-lab” software. 39 asthmatics and 20 healthy people at the age
of 19-45 years old were examined. There were 24 females in asthmatic group
and 11 ones among healthy people. Of the asthmatic patients 10 had a severe
asthma, 15 suffer from moderate and 9 ones were with mild form of disease. All
patients were examined with physical methods and spirometry tests performed.
The polyfrecuent electrical impedance technique demanded of 0.9% NaCl airsole
inhalation for 1-2 minit to load the airways. The results revealed elevated electrical
impedance module values on diapasons of frequencies: 20, 98, 1000, 5000, 10000
and 20000 Hz in asthmatic patients.
But we didn’t registered angle φ changes. There was a significant correlation
between FEV1 and electrical impedance module |Z| of airways (r=-0,57; p=0,032).
Conclusion: Polyfrequent electrical impedance analysis, which caracterize the
diameter of airways as the main electrical current condacter loaded by 0,9% NaCl
airsole, get adiquit essessment of bronchial obstruction in any severety asthmatic
patients.

P1136
Acoustic analysis of respiratory sounds in infants with wheezing
Irina Melnikova, Vasilina Grigoreva, Yuri Mizernitski. Dep. of Pediatrics,
Yaroslavl State Medical Academy, Yaroslavl, Russian Federation Dep. of
Pediatrics, Yaroslavl State Medical Academy, Yaroslavl, Russian Federation Dep.
of Pulmonology, Institute of Pediatrics & Child Surgery, Moscow, Russian
Federation
The aim of the study was to determine functional acoustic characteristics of breath
by bronchophonographic method (BPG) in infants with wheezing.
Methods: We observed 24 children (2 month-3 years) with wheezing. The patients were divided into two groups (Gr), the Gr1 (n=14) - atopic children and Gr2
(n=10) - non-atopic children. The control group (C) included 27 healthy non-atopic
children (2 month - 3 years of age). Computerized BPG by computer diagnostic
complex “Pattern” (MEI, Russia) (0,2-12,6 kHz) before and after inhalation of
salbutamol (BTS) was provided all patients after the disappearance of wheezing.
It were used coefficients of the general acoustic breath work (ABW) – φ1 (0,2-1,2
kHz), φ2 (1,2-5,0 kHz), φ3 (5,0-12,6 kHz), representing relation of level ABW in
a given frequency range of the level general ABW.
Results: There were significantly more high parameters of general ABW, φ2, φ3
in the patients of Gr1 and Gr2 in comparison with Gr3 (p<0,05). Patients of Gr1
showed more high general ABW then Gr2 (p1-2 <0,01). The patients of Gr1
and Gr2 also showed the most high amplitude of sounds in high frequency zone
(5,0-12,6 kHz) in comparison with Gr3 (p<0,05). After BTS for the most part of
children of the Gr1 (2/3) and 1/2 of the Gr2 showed significant decreasing φ3;
the level of φ3 in the Gr1 decreased significantly more in comparison with Gr2
(accordingly 64,4±7,7%; 40,0±10,3%; p<0,05).
Conclusion: These preliminary results showed that the infants after the disappearance of wheezing still demonstrate the significant functional acoustic disorders.
It was more expressed at atopic children then non-atopic. It can be important in
relation of early debut of bronchial asthma.

P1137
Effect of patient age on response to nebulised salbutamol or ipratropium
bromide
Andrew Robson 1,2 , Alastair Innes 1,2 . 1 Respiratory Function Service, Western
General Hospital, Edinburgh, United Kingdom; 2 Respiratory Function Service,
Royal Infirmary of Edinburgh, United Kingdom
In order to investigate the effects of a patient’s age on their response to nebulised
bronchodilators we have carried out a retrospective analysis of our clinical results
database. Inclusion criteria for the study were: Age >20 at time of measurement
and the presence of airflow obstruction (FEV1 /VC ratio below the lower limit of
normal) at baseline measurements. Patients were excluded from the analysis if
they were hospital inpatients at the time of measurement, or if they were on oral
steroid treatment. After baseline spirometry had been measured, patients received
either 2.5mg of salbutamol (SALB) or 0.25mg ipratropium bromide (IPB) via a
nebuliser. Spirometry measurements were repeated at 20 minutes (SALB) or 60
minutes (IPB) post administration of bronchodilator. A patient was considered to
have shown a positive response to a bronchodilator of there was an increase in
FEV1 >200ml above baseline which was also an increase of >12%. Patients were
divided into four age groups, shown below. A total of 11560 patients fulfilled the
entry criteria. Of these, 3799 (33%) showed a positive response to a bronchodilator
(Table 1).
Table 1. Change in FEV1 expressed as a percentage of the patient’s predicted FEV
Age range

20–40
40–60
60–80
80+

Salbutamol

Ipratropium bromide

N

Change in FEV1

N

Change in FEV1

182
1191
1913
196

16.4 (7.57)
13.8 (6.19)
13.5 (5.49)
15.5 (6.15)

12
103
185
17

12.8 (4.73)
14.2 (7.55)
12.8 (4.50)
11.5 (3.71)

Results expressed as mean (±SD).

There were no statistically signifferent differences between responses to SALB or
IPB in any age group. These results demonstrate that increasing patient age does
not diminish the magnitude of a patient’s response to nebulised SALB or IPB.

P1138
Characterization of bronchodilator response by spirometry and
plethismography
Raquel Barros 1 , Paula Pinto 1,2 , Cristina Bárbara 1,2 . 1 Pulmonology II
Department, CHLN - Hospital Pulido Valente, Lisboa, Portugal; 2 Medical Sience
Faculty, Universidade Nova de Lisboa, Lisboa, Portugal
Background: The bronchodilator response criterion is defined by ATS/ERS as
an increase of FEV1 and/or FVC ≥ 12% and 200 mL. However, there are other
criteria that should be evaluated in order to better characterize the bronchodilator
response
Objectives: To determine lung function (LF) parameters obtained by spirometry
and plethysmography, that have significant changes with the administration of
bronchodilator; to quantify changes of LF parameters between pre and post bronchodilator; to characterize the response to bronchodilator according to different
criteria.
Methods: We studied 52 consecutive subjects who performed LF tests, in which
was detected airway obstruction with subsequent administration of bronchodilator.
The sample was divided in accordance with the presence or absence of pulmonary
hyperinflation (PL).
Results: All parameters increased or reduced after administration of the bronchodilator (p<0.05). Raw and the FEF’s had the largest percentage of differences
between the pre and post bronchodilator. For the totality of the sample, the criteria
which were able to detect the largest number of subjects with a positive response to
the bronchodilator were the increase of FEF25-75% ≥10% (63.5%), FEF25-75% ≥20%
(46.1%), IC≥10% (34.6%) and the reduction of Raw≥10% (32.7%). For the group
without PL the best criterion was the increase of FEF25-75% ≥10% (62.2%) and in
the group with PL was the increase in FEF25-75% ≥10% (66.7%) and the reduction
of RV≥10% (66.7%).
Conclusion: This study couldn’t define a single parameter that was considered
“the best” to characterize a positive bronchodilator response, but suggested a combination of several parameters for a correct characterization of airway reversibility.

Abstract P1135 – Table 1. The estimation of |Z, Ohm| in asthmatic patients by polyfrequent electrical impedance analysis
Electricul current frequenses (Hz)

Asthmatics (M±σ)
Healthy people (M±σ)
p

20

98

1000

5000

10000

20000

122523,4±105285,8
73822,2±14522,60
<0,0001

96121,6±113934,6
34055,7±3888,56
0,0185

59719,4±42653,4
18816,8±3410,69
0,0001

44128,3±56246,9
16072,6±3586,58
0,0305

34758,7±41439,1
15254,4±3837,93
0,0410

20903,2±10325,0
14741,5±3848,31
0,0128
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P1139
Pressure supported nasal inhalation improving penetration of particles into
the human lung
Keywan Sohrabi 2 , Damiano Librizzi 3 , Abass Sohrabi 2 , Michael Scholtes 1 ,
Helmut Hoeffken 3 , Ulrich Koehler 2 , Volker Gross 1 . 1 Dept. Biomedical
Engineering, TH Mittelhessen University of Applied Sciences, Giessen;
2
Interdisciplinary Sleep Disorders Centre Hessen, Philipps University of
Marburg; 3 Dept. Nuclear Medicine, Philipps University of Marburg, Germany

for helium and pleythsmography respectively. A single equation was derived to
predict the differences between TLC and VA:
(TLCXX – VA ) = 2.98 – 0.024 FEV1 %Pred
Table 1. TLC and VA difference in relation to severity of airflow obstruction as classified by the
COPD guidelines

We here report on a new method to facilitate the pressure supported nasal long-term
inhalation. The method is developed and technically realized by company NLI
GmbH, Germany.
We examined the efficacy of the method by screening the deposition in nasal and
thoracic airways. We used 99mTc-nanocoll to identify the activity scintigraphically
in various respiratory sections.
This study included 10 patients (f = 5, m = 5), age range 49 to 75 years, presenting
several COPD stages (GOLD I-III). The NLI system generated particle sizes from
1-2 μm. The pressure support was adjusted to 10 mbar.
We could show that deposition in the lung periphery by using the pressure
supported transnasal application will increase significantly compared with conventional methods. The usual method produced an average nasal deposition of 5.9
MBq and a periphery deposition of 9.6 MBq, whereas NLI method results in an
average nasal deposition of 4.2 MBq and a periphery deposition of 12.9 MBq,
respectively.
Our study showed that it was possible to penetrate even in periphery pulmonary
tissue in COPD patients by using the NLI system. In additon, we achieved an
enhancement of the thoracic deposition of 99mTc-nanocoll, when recorded a
reduction of activity in the nasopharyngeal zone. Further clinical trials with drug
applications will be necessary to confirm the clinical relevance.

P1140
Is the portable NIOX MINO reliable for screening nasal nitric oxide levels in
primary ciliary dyskinesia?
Amanda Harris 1 , Esther Bhullar 1 , Rhiannon Joslin 1 , Kerry Gove 2 ,
Jane Lucas 1,2,3 . 1 Primary Ciliary Dyskinesia Diagnostic Service, University
Hospital Southampton Foundation Trust, Southampton, United Kingdom; 2 NIHR
Respiratory Biomedical Research Unit, University Hospital Southampton
Foundation Trust, Southampton, United Kingdom; 3 Primary Ciliary Dyskinesia
Research Group, Faculty of Medicine, Clinical and Experimental Sciences,
University of Southampton, United Kingdom
Background: Nasal nitric oxide (nNO) levels are very low in patients with PCD.
nNO is used as a screening test for PCD. The portable NIOX MINO (Aerocrine,
Sweden), is now able to make nasal measurements. This study aimed to assess the
usability and reproducibility of the NIOX MINO measurements and comparison
of MINO measurements with the ’standard’ NIOX Flex.
Methods: Paired MINO and Flex readings were taken from 22 participants (3
PCD, 5 asthma +/– rhinitis, 12 healthy, 1 CF, 1 nonCF/nonPCD lung disease; age
5-64years) nNO was measured using Flex.during breath holding, and using the
Niox MINO using nasal aspiration at 2 and 5ml during mouth breathing, three
times for each measurement.
Results: One participate was unable to use Flex or MINO, one participant was
able to obtain acceptable readouts using the MINO at 5ml/sec but not at 2ml/sec
nor Flex. Younger children were able to obtain measurements at 5ml/sec but not
2ml/sec. Within-method there was good inter-patient reproducibility using the
Flex and MINO. Between method, nNO levels using the MINO at 2ml/sec were
comparable with Flex (p=0.098) but readings using the MINO at 5ml/sec were
significantly lower than Flex (p<0.001). PCD patients had extremely low levels
of nNO (<50ppb) independent of method. A patient with CF had very low nNO
(<50ppb) using Flex and MINO (5ml/sec).
Conclusions: Patients who were able to use Flex could also provide nNO measurements using the MINO at 5ml/sec; younger children were unable to use it at
2ml/sec. Reproducibility of nNO within method was acceptable. Measurements
using the MINO at 5ml/sec were low in comparison to Flex, but would still
differentiate patients with PCD from healthy controls.

N
TLCPleth–VA (L)
N
TLCHe–VA (L)

Mild

Moderate

Severe

Very Severe

5
0.8±0.3
20
0.9±0.4

23
1.3±1.1
46
1.5±0.9

28
1.8±1.1
47
1.8±1.1

8
3.1±1.6
26
2.9±1.3

Conclusion: 1. VA underestimates TLC
2. As severity of airflow obstruction increases, the magnitude of discrepancy
between TLCpleth and VA and TLCHe and VA increases
3. Overall, VA is unable to substitute TLC in subjects with COPD, particularly
those with more severe airflow obstruction
1. National Clinical Guideline Centre, 2010. Chronic Obstructive Pulmonary Disease in adults in primary and secondary care. London: National Clinical Guideline
Centre.

P1142
Rate and depth of breathing affect multiple-breath N2 washout (MBNW)
indices
Noor AL-Khathlan 1,2 , Erol Gaillard 1 , Maria Viskaduraki 3 ,
Caroline Beardsmore 1 . 1 Infection, Immunity and Inflammation, University of
Leicester, United Kingdom; 2 Respiratory Care, Dammam University, Dammam,
Saudi Arabia; 3 Bioinformatics and Biostatistics Analysis Hub, University of
Leicester, United Kingdom
Introduction: MBNW requires little cooperation beyond steady breathing, but
some subjects (eg. children) may breathe irregularly. Historical studies examining the effect of changing respiratory rate and depth on ventilation distribution
indices1,2 have contradictory findings. We aimed to examine the impact of rate and
depth of breathing on Lung Clearance Index (LCI), and 2 indices of ventilation
inhomogeneity (Scond and Sacin ).
Methods: Each subject performed at least 3 MBNW tests at each of 3 breathing
patterns (BP). A visual signal provided a frequency target and an auditory signal
guided tidal volume (Vt). We compared mean LCI, Scond and Sacin between the different BP using repeated measures ANOVA. Sensitivity analyses were performed
with and without outliers for validation.
Results: We studied 19 healthy adults but excluded 2 for technical reasons. There
were significant differences in LCI and Sacin with BP (p<0.01), but no significant
differences in Scond (p=0.117). Increasing Vt from 0.6 to 1.0L reduced LCI and
Sacin . Increasing frequency from 15 to 30bpm increased LCI and Sacin .
Table 1. Mean (SD) for indices of ventilatory inhomogeneity
BP (Vt, f (bpm))
1.0L, 15
1.0L, 30
0.6L, 15

LCI

Scond

Sacin

7.29 (0.80)
7.95 (0.66)
8.18 (1.00)

0.011 (0.015)
0.016 (0.013)
0.021 (0.016)

0.088 (0.037)
0.115 (0.056)
0.241 (0.208)

Discussion: We confirmed an earlier report on 4 adults that increasing Vt reduces
ventilation inhomogeneity within acinar airways1 ; in contrast we found no effect
on Scond . Frequency also influenced some indices of ventilatory homogeneity. We
recommend that both Vt and frequency are controlled.
References:
[1] Crawford A et al., 1986. Respir Physiol 66(1):11-25.
[2] Bouhuys AA et al., 1961. J Appl Physiol 16:I039-I042.

114. Mechanics, muscles and movement: aspects
of airway mechanics, respiratory muscle
assessment and field exercise tests

P1141
Effect of airflow obstruction on the measurement of lung volumes
Tara Goddard. Department of Respiratory Medicine, University Hospitals,
Bristol, United Kingdom
Effective alveolar volume (VA ) is considered as a representative of Total Lung
Capacity (TLC) in subjects without airflow obstruction. In the presence of airflow
obstruction, physiological changes can give rise to discrepancies between TLC
and VA .
Aim: To assess whether VA correlates with TLC and ascertain whether these differences are amplified in relation to the increase in severity of airflow obstruction.
Method: Data was analysed retrospectively and divided into 2 groups based on
TLC measured by either body plethysmography (pleth) or helium dilution (He).
Results were classified by FEV1, using the NICE COPD guidelines 20101 . Data
was analysed using regression, Bland-Altman and ANOVA.
Results: The magnitude of TLC - VA increased significantly (p < 0.001) in relation
to the severity of airflow obstruction. Bland-Altman gave a bias of 1.38 and 1.39

P1143
Impulse oscillometry (IOS) cannot detect vocal cord dysfunction (VCD) in
asthma
Laurence Ruane 1 , Kathy Low 1 , Kenneth Lau 2 , Peter Holmes 1 , Paul Finlay 1 ,
Phillip Bardin 1,3,4 , Paul Guy 1,3 . 1 Dept Respiratory & Sleep Medicine, MMC,
Clayton, VIC, Australia; 2 Diagnostic Imaging, MMC, Clayton, VIC, Australia;
3
Monash Institute of Medical Research, MMC, Clayton, VIC, Australia; 4 Monash
University, Monash University, Clayton, VIC, Australia
Vocal cord dysfunction (VCD) complicates asthma and can be detected using
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320-slice CT larynx (Low et al, Am J Resp Crit Care Med, 2011). However, this
involves radiation and impulse oscillometry (IOS) may be a safe, convenient and
non-invasive method to diagnose the condition. We assessed whether IOS may be
able to identify VCD originally diagnosed by CT larynx.
Methods: 42 patients with asthma, matched for age, body-mass index (BMI) and
baseline pulmonary function parameters were studied. 21 had evidence of VCD
detected by 320-slice CT larynx. All patient had spirometry and IOS immediately
following CT and relevant parameters were compared between patients with and
without VCD.
Results: The groups were well matched but none of the IOS measurements differed
between the groups. Mean values were virtually identical for all parameters and
post-bronchodilator values were also similar.

Subjects: 352 patient’s data collected. 5 classified with mixed lung disease excluded from analysis due to small sample size. Of the remaining 347 patients; 38
(10.9%) identified as restrictive, 158 (43.5%) obstructive and 151 (43.5%) normal
as per ATS/ERS interpretation guidelines.
Results: Significant correlations exist between lung function and walk distance.
Regression equations generated for restrictive (r=0.509 p=<0.001), obstructive
(r=0.500 p=<0.001) and normal (r=0.500 p=<0.001) subjects. Validation analysis
demonstrated more accurate disease specific walk distance prediction (BlandAltman) than Enright (1998) predicted equations.
Conclusion: The regression equations demonstrated better predictive capability
when compared to Enrights equations, thus supporting the requirement for disease
specific regression equations.

Mean and SD of PFTs and IOS parameters measured
VCD
Pre BD
Mean (SD)
Age
BMI
FEV1
Z 5Hz
Rrs 5Hz
Rrs 20 Hz
X 5Hz

62.3 (15.0)
31.2 (6.2)
1.71 (0.73)
0.81 (0.39)
0.72 (0.31)
0.49 (0.14)
–0.33 (0.29)

Non VCD
Post BD
Mean (SD)

Pre BD
Mean (SD)

Post BD
Mean (SD)

1.81 (0.71)
0.76 (0.38)
0.69 (0.32)
0.45 (0.16)
–0.29 (0.23)

62.7 (9.8)
29.5 (6.6)
1.93 (0.65)
0.69 (0.20)
0.64 (0.17)
0.44 (0.13)
–0.25 (0.13)

2.04 (0.69)
0.63 (0.22)
0.60 (0.19)
0.45 (0.16)
–0.22 (0.10)

Discussion: In spite evidence that IOS may differentiate upper and lower airway
obstruction, this study shows conclusively that the non-invasive IOS technique
cannot identify upper airway narrowing associated with VCD in asthma.
Conclusion: IOS does not detect VCD in a cohort of asthmatics with a diagnosis
established by 320-slice CT larynx. Other safe and non-invasive methods to detect
VCD are needed.

P1144
The six-minute walk test as a measure of exercise capacity in patients cured
for pulmonary tuberculosis
Mikhail Chushkin 1,2 , Valentina Aksenova 1 , Elena Bogorodskaya 1 ,
Sergey Mandrykin 2 , Dmitriy Zhutikov 2 , Eduard Tikhokhod 2 , Andrey Belevskiy 3 ,
Natalia Meshcheryakova 3 , Sergey Smerdin 1 . 1 Pulmonary Physiology, Research
Institute of Phthisiopulmonology, I.M. Sechenov First Moscow State Medical
University, Moscow, Russian Federation; 2 Rehabilitation, Medical Center,
Central Bank of Russian Federation, Moscow, Russian Federation; 3 Pulmonary
Rehabilitation, Pulmonology Research Institute, Moscow, Russian Federation
The six-minute walking test (6MWT) is a simple method to evaluate the exercise
capacity in patients with pulmonary diseases. The information about exercise
ability of patients who underwent antituberculosis treatment is limited. The aim
of the study was to evaluate the relationships between the 6MWT, pulmonary
function, and quality of life (QoL) in these patients.
Methods: Seventy patients were included in the study. All the patients performed
6MWT. Pulmonary function was studied bt spirometry and plethysmography.
QoL was studied by St. George’s Respiratory Questionnaire (SGRQ) and UCSD
Shortness of Breath Questionnaire (SOBQ).
Results: The six-minute walking distance was 520±107 M. There were significant correlations (Spearmen’s test) between 6MWT and pulmonary functional
parameters: FVC% (r= 0,41; p<0.01), FEV1 (r= 0,51; p<0.01), FEV1/FVC
(r=0,25; p<0.05), PEF (r= 0,50; p<0.01), MMEF (r= 0,45; p<0.01), TLC (r=
0,40; p<0.01), FRC (r= 0,29; p<0.05), RV/TLC (r= -0,54; p<0.01), IC (r= 0,36;
p<0.01), IC/TLC (r= 0,32; p<0.05). There were significant correlations between
6MWT and QoL: Symptoms SGRQ score (r= -0,54, p<0.01), Activity SGRQ
score (r= -0,75, p<0.01), Impact SGRQ score (r= -0,72, p<0.01), Total SGRQ
score (r= -0,73, p<0.01), SOBQ (r=-0,78; p<0.01).
Conclusion: The 6MWT may be a useful measure of exercise capacity in patients
cured for pulmonary tuberculosis and correlates with pulmonary function and QoL.

P1145
Is there a relationship between walk distance and lung function parameters
in different disease groups? Can we predict walk distance?
Jennifer Colbourne, Matthew Rutter, Karl Sylvester. Lung Function Department,
Cambridge University Hospitals NHS Foundation Trust, Cambridge, United
Kingdom
Limited data exists which specifies whether certain respiratory physiological
characteristics in lung disease groups are associated with exercise response and
functional ability.
Aims: 1) To determine whether relationships exist between the outcomes of
exercise (six-minute walk test (6mwt)) and results of lung function in patients
with specific lung disease. 2) Will relationships allow generation of equations to
accurately predict walk distance?
Method: Retrospective analysis of lung function and concomitant 6mwt data
from individuals who attended the lung function department between 2009-2011.
Validation of generated predicted equations in separate classified cohort of subjects
and comparison to Enright equations (1998).

P1146
Relationship between FVC and respiratory muscle strength in patients with
amyotrophic Lateral sclerosis (ALS)
Guilherme Fregonezi 1 , Palomma Russelly Saldanha Araújo 1 ,
Tathiana Lindemberg Ferreira Macêdo 1 , Mario Emilio 2 , Selma Bruno 1 ,
Vanessa Resqueti 1 , Armele de Fátima Dornelas de Andrade 3 . 1 Physical Therapy,
Federal University of Rio Grande do Norte, Natal, RN, Brazil; 2 Neurouscular
Disease Outpatients Clinics, Hospital Universitário Onofre Lopes - Federal
University of Rio Grande do Norte, Natal, RN, Brazil; 3 Physical Therapy,
Federal University of Pernambuco, Recife, PE, Brazil
Aim: The aim of this study was to analyze the relationship between Forced Vital
Capacity (FVC) and respiratory muscle strength in Amyotrophic Lateral Sclerosis
(ALS) patients and healthy subjects.
Methods: We study 31 ALS patients and 28 healthy subjects by spirometry and
respiratory muscle strength assessment (PImáx, PEmáx and SNIP). Patients were
classified in relation to FVC in two grades FVC ≥ 75%pred. or FVC < 75%pred.
Cut off points for respiratory muscle weakness were used for men and women:
PImáx: 56.1 cmH2O/53.4 cmH2O; PEmáx: 70.6 cmH2O/57.2 cmH2O and SNIP
61.1 cmH2O/57.2 cmH2O respectively.
Results: Twenty-eight ALS patients (16 males), 54±12 year old and 28 healthy
subjects were included in the study. We found in cross tab analysis between FVC-PImáx, FVC-PEmáx and FVC-SNIP a sensibility and specificity
of 75%/58%, 81%/67% and 75%/67% respectively. We found a positive correlation between FVC%pred. /PImáx (r=0.724), FVC%pred /PEmáx (r=0.826) and
FVC%pred/SNIP (r=0.748) in ALS patients (p<0.001). The relationship between
PEmáx/PImáx in healthy subjects and ALS were PEmáx=16.46+1.13*PImáx and
PEmáx=28.9+0.73*PImáx. A positive correlation was found between PImáx and
SNIP in ALS patients (r=0.802) and health subjects (r=0.872). Furthermore,
in ALS patients FVC% correlated with SNIP(r=0.748), PImáx (r=0.724) and
PEmáx(r=0.826).
Conclusion: In patients with ALS the combination between FVC and respiratory
muscle strength can increase early detection of respiratory muscle weakness.

P1147
Conditioning of whole body plethysmographs (WBPs) for prolonged
measurements during exercise
Barbara Uva, Dario Bovio, Andrea Aliverti. Dipartimento di Bioingegneria,
Politecnico di Milano, Milano, Italy
Due to the significant thermal drift determined by variations of temperature (T)
and relative humidity (RH) in the box, in clinical practice WBPs are used only
over short measurement periods. To allow measurements of lung volume variations by WBP over long periods and exercise tests, we developed 3 different air
conditioning systems (A: peltier cells and fans; B: continuous bias flow produced
by a negative pressure source; C: bias flow and fans) and studied their effects on
T and RH within a flow-type WBP. In 5 healthy subjects, T and RH were
measured during 1’ of quiet breathing (QB), 5’ of calf contraction submaximal
constant exercise (EX) and 4’ of recovery (REC).
In all subjects, T and RH were similar during QB, EX and REC. T increased
linearly during QB and EX with different slopes and then plateaued during REC.
Conversely, RH did not vary during QB and changed nonlinearly during EX and
REC. During QB, T averaged 0.3±0.2(SD), 0.3±0.1 and 0.3±0.1°C and RH
1.4±1.5, 2.4±2.2 and 1.6±1.5%, respectively with A, B and C conditioning.
During EX, T was 0.8±0.2, 1.0±0.3 and 0.7±0.3°C and RH 17.1±12.0,
28.1±7.2 and 24.7±7.9%, respectively with A, B and C conditioning. A and C
were significantly more effective than B in controlling T during both QB and
EX (p<0.001). A was more effective than B and C in controlling RH during
both QB and EX (p=0.001).
In conclusion, combining a cooling device with air recirculation allows to keep
T constant inside the WBP during prolonged measurements, even during EX.
None of the 3 considered conditioning systems allows to control RH, however,
the repeatability of RH variations suggests that thermal drift can be corrected by
dedicated software.
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significantly lower in HDT (P <0.05). EMG of GG was significantly greater in
supine position and HDT while its activation was lower in sitting, LRS and LLS.
We conclude that maximal inspiratory effort reflects a complex interaction between
several muscle groups and changing in body posture from standing to HDT might
influences the activation of different muscles resulted in lower MIPs in HDT.

P1148
Alterations in respiratory mechanics and pulmonary ventilation induced by
Chlamydia psittaci
Carola Ostermann, Petra Reinhold. Institute of Molecular Pathogenesis,
Friedrich-Loeffler-Institut, Jena, Germany
Chlamydia psittaci (Cp) is capable of inducing acute pulmonary zoonotic disease
(psittacosis) or persistent infection occurring in patients with pulmonary emphysema and/or COPD. To elucidate the pathogenesis of this infection, a defined
respiratory model in calves was recently introduced [1] , which resembles the situation in humans more closely than mice. This investigation was undertaken to
identify pulmonary dysfunctions induced by Cp.
Eighteen calves were inoculated with Cp, whereas another 18 control calves
received uninfected cell culture. Respiratory disorders were characterized noninvasively applying pulmonary function tests from human medicine (i.e. impulse
oscillometry and capnography) to spontaneously breathing animals from 7 days
before challenge until 14 days post inoculation.
Compared to control calves, calves exposed to Cp had significantly increased
respiratory resistance at low frequencies (≤ 5 Hz), while respiratory reactance at
all frequencies (3 – 15 Hz) decreased significantly, indicating that both obstructive
and restrictive pulmonary disorders were induced by the pathogen. In spontaneous
breathing, expiration was more impaired than inspiration. Alveolar hypoventilation was confirmed by decreased tidal volume, increased dead space ventilation,
increased FRC, and decreased end-tidal CO2 .
In conclusion, this bovine model has been found to be suitable for studying functional host-pathogen interactions in the mammalian lung. Pulmonary dysfunctions
assessed in this model provide relevant insights into the pathophysiology of acute
respiratory illness induced by Cp.
[1]
Reinhold P. et al. (2012) PLoS ONE 7(1): e30125.

P1149
Respiratory muscle strength after inhaled short acting beta-agonist
administration in stable COPD patients
Alina Croitoru, Diana Ionita, Irina Pele, Daniela Jipa, Miron Bogdan. Pulmonary
Rehabilitation Center, National Institute of Pneumology, Bucharest, Romania
Background: Complex mechanisms are involved in dyspnoea and exercise intolerance in COPD patients, one of these being the increased mechanical work of
respiratory muscles.
Aim: To evaluate the increase in respiratory muscle strength after administration
of salbutamol in COPD patients.
Subjects and methods: Stable COPD patients performed respiratory muscle
strength measurements (maximal inspiratory pressure MIP, maximal expiratory
pressure MEP) and body-pletismography (residual volume RV, functional residual capacity FRC). MIP and MEP were again measured 30 minutes after 400
micrograms of inhaled salbutamol was administrated.
Results: Twenty stable COPD patients were evaluated: stage II-IV GOLD, mean
age 58.5 (±9) years, 17 males, mean FEV1 1.29 L (42.6% of predicted).
Mean respiratory muscle strength values were: MIP 73.8 (±22) cm H20 and MEP
132.2 (±35) cm H20. Thoracic hyperinflation was present in all cases: mean RV
231.8% and mean FRC 168.9% of predicted.
A slight increase in respiratory muscle strength was seen after salbutamol administration, without reaching statistical significance: mean MIP value increased to
76.4 cm H20 (by 2.6 cm H20, p>0.05), mean MEP value increased to 133.15 (by
0.9 cm H20, p>0.05).
Conclusion: The administration of 400 micrograms of inhaled salbutamol in our
stable COPD patients did not significantly improve respiratory muscle strength.
Further studies are needed on a larger population of COPD patients with different
disease phenotypes.

P1150
EMG-pattern of respiratory muscles during Muller manoeuvre: Effect of
body posture
Marina Segizbaeva. Laboratory of Respiration Physiology, Pavlov Institute of
Physiology, St. Petersburg, Russian Federation

P1151
Maximal respiratory pressure and maximal voluntary ventilation in
Brazilian health population: A multicentre study
Guilherme Fregonezi 1 , Palomma Russelly Araujo 1 , Vanessa Resqueti 1 ,
Ester Silva 2 , Marlene Moreno 2 , Jasiel Nascimento Junior 3 , Larissa Carvalho 3 ,
Ana Gabriela Cavalcanti 3 , Armele de Fátima Dornelas de Andrade 3 . 1 Physical
Therapy Department, Federal University of Rio Grande do Norte, Natal, RN,
Brazil; 2 Physical Therapy Department, Methodist University of Piracicaba,
Piracicaba, SP, Brazil; 3 Physical Therapy Department, Federal University of
Pernambuco, Recife, PE, Brazil
Maximal respiratory pressures (MRP) and maximal voluntary ventilation (MVV)
are worldwide measures used to assess respiratory muscle strength and endurance.
Although there are references values established to Brazilian population different methodological procedure used in previous studies could contribute to wide
variation in values published.This study was conducted in three centers in Brazil,
Natal-RN, Recife-PE and Piracicaba-SP. Subject was evaluated in relation to anthropometrics parameters, physical activity profile, maximal inspiratory/expiratory
pressure and MVV. Correlation and multiple linear regressions were used to predicted male and female MRP and MVV equations.We studied 244 subjects (114
male/130 female) distributed in different age group from 20 to 80 years old. The
results showed a significantly positive correlation between MIP/MEP and height
in female; negative correlation with age in both genders. A positive correlation
between MVV, weight and height in male were found; in female, we found a
positive correlation with height and negative correlation with age. In the multiple
linear regression analysis only age continued to have an independent predictive
role for dependent variables in MIP/MEP and MVV.

The results of this study provide a reliable reference equations of MRP and MVV
for health Brazilian population from 20 to 80 years old.

P1152
Clinical impact of the relationship between low bone mineral density and
peripheral muscle strength in patients with COPD
Glenn Leemans 1,2,3 , Kris M.H. Ides 2,3 , Lieve De Backer 2 , Hilde Vaerenberg 2 ,
Kevin De Soomer 2 , Dirk Vissers 1,3 , Wilfried De Backer 1,2 . 1 Faculty of Medicine
and Health Sciences, University of Antwerp, Wilrijk; 2 Respiratory Medicine,
University Hospital Antwerp, Edegem; 3 Department of Health Sciences, Artesis
University College Antwerp, Merksem, Antwerp, Belgium
Introduction: COPD is a respiratory disease with systemic consequences such as
osteoporosis. It is known that this impaired bone mineral density (BMD) correlates

The voluntary maximal inspiratory effort is the manoeuvre requiring activation,
recruitment and coordination of different respiratory muscles. A study was undertaken to describe the pattern of recruitment of inspiratory muscles used in
the generation of maximal inspiratory effort in different body postures. 10 young
normal human participated in this study. Maximal inspiratory mouth pressure
(MIP) during Muller manoeuvre was measured in the standing, sitting, right side
lying (RSL), left side lying (LSL), supine and head-down-tilt (HDT -30°) posture.
The level of electrical activity of the diaphragm (D), parasternal (PS), sternocleidomastoid (SM) and genioglossus (GG) was studied during Muller manoeuvre
in each of body postures. MIP in the standing position was 105.3±12.0 in men
and 59.9±10.1 cm H2O in women (control). Both in men and women MIP did
not significantly differ from control in the sitting, supine, RSL and LSL. But
MIP in HDT was lower by 23% and 27% compared with control in men and
women respectively. Integrated EMG activity of D during Muller manoeuvre was
near the control in sitting, supine, RSL, LSL and significantly greater in HDT
compared with standing. On the contrary, the PS and SM showed the highest level
of activation during Muller manoeuvre in standing position, but its activation was
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with physical inactivity. If physical inactivity does depend on muscle strength, a
correlation between muscle strength and osteoporosis must exist.
Objective: To evaluate how strong peripheral muscle strength is related to the loss
of BMD in our COPD population.
Methods: Data of 11 patients in a pulmonary rehabilitation program is analysed.
BMD at the lumbar spine and hip is determined by dual-energy X-ray absorption
(DXA). DXA is performed based upon the patient’s risk profile (long history of
corticosteriods). The BMD is expressed as a T score. Isometric quadriceps force
(IQF) is assessed by a computerized dynamometer during a voluntary maximal
isometric contraction with the hip at 90° and the knee at 60° flexion. The highest
value is taken.
Results: A significant correlation is found between T score lumbar spine and IQF
in % predicted of the normal value (R=0.627; p=0.039). IQF is not related to the
T score of the hip (p=0.385).
Conclusions: Lower BMD in the lumbar spine seems to relate with lower IQF in
our COPD population. Strengthening of those quadriceps muscles in this specific
COPD patients must therefore best be done in an upright, weight-bearing position
during closed chain exercises to stabilise or increase the BMD of the lumbar spine.

P1153
The effect of lung hyperinflation on respiratory muscle strength in COPD
patients
Kevin De Soomer, Hilde Vaerenberg, Lutje Claus, Wilfried De Backer,
Ellie Oostveen. Department of Pulmonary Medicine, Antwerp University
Hospital, Antwerp, Belgium
Introduction: Many COPD patients exhibit hyperinflation, due to premature closure of the airways and loss of lung elastic recoil, which impairs the respiratory
muscle function.
Aim: To assess the relationship between the degree of lung hyperinflation and
respiratory muscle strength.
Methods: 46 consecutive male COPD patients referred to the hospital’s pulmonary rehabilitation program underwent lung function testing and assessment of
respiratory muscle strength at baseline.
GOLD stage

n

2
3
4
total

8
26
12
46

Age (yrs) FEV1 (%p) RV/TLC (%) MIP (%p) TLC (%p) MEP (%p)
67
67
62
66

59
37
25
38

47
58
67
59

98
80
68
80

103
125
129
122

104
86
61
83

MIP %p vs RV/TLC %

Pearson’s correlation coefficient (r)
Regression line: y = ax+b

–0.56
a = –1.13

b = 146

P1154
Anesthesia induced changes of respiratory mechanics in rats measured by
impulse oscillometry
Carmen Claudia Klein 1 , Jens Thomas 2 , Norbert Mieskes 3 , Martin Hoffmann 2 ,
Hans-Juergen Smith 3 . 1 Veterinary Clinic, fzmb GmbH, Research Centre of
Medical Development and Biotechnology, Bad Langensalza, Germany; 2 Medical
Development, fzmb GmbH, Research Centre of Medical Development and
Biotechnology, Bad Langensalza, Germany; 3 Medical Development, Research in
Respiratory Diagnostics, Berlin, Germany
Aim: Because anesthesia is often required in respiratory research of rodent species,
whose influence on respiratory mechanics should be investigated utilising the non
invasive Impulse Oscillometry (IOS) test.
Material and methods: Ketamine/medetomidine combination (study a), followed
by urethane two weeks later (study b), were applied for anesthesia of ten female
rats. IOS measurements were taken before and 30 minutes after drug application
in each study.
Results: Breathing frequency and tidal volume decreased significantly due to
anesthetics in both studies. Results of spectral resistance (R) and reactance (X),
all in kPa L-1 s, as well as level of significance are presented in table 1.
Table 1. Medians (lower; upper quartiles) of R and X before and after medication of ketamine/
dedetomidine (study a) and urethane (study b)
Parameters

R5
R10
R15
X10
X15
X20

Study a

Study b

before

after

before

after

5.6 (2.6; 6.3)
7.2 (6.1; 7.7)
5.3 (5.1; 6.3)
–2.9 (–3.1; –2.5)
–4.1 (–4.7; –3.4)
–5.4 (–5.7; –3.8)

6.6 (6.1; 7.0)*
5.8 (5.4; 6.0)**
4.7 (4.4; 5.0)*
–3.0 (–3.7; –2.6)
–3.4 (–3.7; –3.0)*
–3.6 (–5.0; –3.1)**

6.1 (5.7; 6.4)
6.9 (6.7; 7.0)
5.3 (5.2; 5.6)
–3.7 (–3.9; –3.5)
–5.0 (–5.3; –4.9)
–5.2 (–5.4; –5.1)

6.3 (6.1; 6.8)
6.2 (6.0; 6.5)*
4.9 (4.7; 5.0)**
–4.0 (–4.6; –3.7)
–4.1 (–4.4; –3.9)*
–4.1 (–4.0; –3.8)*

Signed rank test, *p<0.05; **p<0.01.

Results: We observed a significant negative relationship between MIP and MEP
vs the degree of hyperinflation.
n=46 COPD patients

lung hyperinflation, the extension of the expiratory muscles is less detrimental to
muscle force than shortening of the inspiratory muscles.
Conclusion: Both inspiratory and expiratory muscle strength were negatively associated with the degree of lung hyperinflation. Therefore, when interpreting MIP
and MEP values in COPD patients, the degree of hyperinflation should be taken
into account.

MEP %p vs TLC %p
–0.25
a = –0.32
b = 121

The slope characterizing the MEP-TLC relationship was less steep than the slope
characterizing the MIP-RV relationship (see figure), suggesting that, secondary to

Conclusion: Anesthesia in rats leads to changes of their breathing pattern and
various impedance parameters as well. These investigations are only possible using
a non-invasive and non-cooperative technique like the IOS.
The authors appreciate the financial support of the German Federal Ministry of
Economics (Berlin Germany, registration number IW 070139).

P1155
Detection of bronchial asthma using impulse oscillation system (IOS) in
patients with normal spirometry
Roberto Lipsi, Anna Chiara Ogliari, Alice Biffi, Alessandra Cimino,
George Cremona. Servizio di Pneumologia e Fisiopatologia Respiratoria, Istituto
Scientifico San Raffaele, Milano, Italy
Background: The gold standard for the diagnosis of bronchial asthma in patients with a normal spirometry is currently the bronchial provocation test. IOS
is a promising technique to assess airway function being simple to perform and
able to quantify changes in peripheral airway resistance undetected by traditional
spirometry.
Aim & methods: In order to assess whether IOS could be useful in detecting
asthma in subjects with a normal spirometry, 23 (9 female, mean age 37 SD 17
years) non smoking patients referred for methacholine challenge testing (MCT)
for chronic rhinitis or cough were studied by spirometry and IOS prior to MCT.
All tests were performed on the same day in separate study rooms by different
technicians blind to the results.
Results: Mean baseline FEV1 was 87 SD 10% of predicted. Ten subjects had a
positive MCT with a mean PD20 dose of 0,5 SD 0,4 mgl -1. IOS showed higher
baseline R5-20Hz values in MCT+ subjects (0,86±0,71 vs 0,27±0,14 cmH2O/l/s;
p<0,05) and higher baseline Peripheral Airway Resistance (Rp) (2,61±1,3 vs
1,43±0,85 cmH2O/l/s; p<0,05). The was a strong negative correlation between
baseline Rp and PD20 (r=-0,77, p=0,009). The area under the Receiver Operatine
Curve (ROC) showed a accuracy of 0,78 (C.I.=0,66-0,88) using a cut-off value of
3,01 cm H2O/l/s.
Conclusion: We conclude that Rp may be a useful marker in predicting MCT
response and provide a screening tool for detecting bronchial asthma.

Figure 1. Relationship between maximal inspiratory pressure (MIP, top) and the maximal expiratory pressure (MEP, bottom) and the degree of lung hyperinflation at which the maneuver was
performed.
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P1156
An influence of low frequency noise on lung function
Larisa Kiryukhina 1 , Dmitriy Gusarov 2 , Alexey Seleznev 2 . 1 Laboratory of
Functional Investigations, Research institute of Phthisiopulmonology,
Saint-Petersburg, Russian Federation; 2 Center of Medical and Biological
Problems, Research Institute of War Medicine, Saint-Petersburg, Russian
Federation

between flow rates. FLUT/FORM provided the highest FPF at both flow rates with
BUD/FORM and FLUT/SAL delivering a FPF of less than 20% at 28.3L/min. The
FPD of all three comparator products evaluated were affected by increases in flow
rate from 28.3L/min to 60L/min, with BUD/FORM having a ∼5 fold increase in
FPD between flow rates and BDP/FORM showing a 50% difference.
Conclusion: The data confirm that FLUT/FORM emits a high FPF of approximately 40%. These data also demonstrate that FLUT/FORM has a higher FPF, that
is less affected by changes in flow rate, than other combination products assessed.

Introduction: The natural irritants of lung mechanoreceptors are the differences
of air pressure. In lungs even at insignificant influence of noise, there are waves of
compression and vacuum parenchyma, deformation of alveoluses walls, bronchial
tubes and blood vessels. Low-frequency noise, practically without distortions getting into a chest cavity, affects lungs already at small intensity. Low-frequency
acoustic fluctuations in lungs lead to plethora in lung capillaries, a hypostasis of
interalveolar partitions, focal haemorrhage.
Aim: To investigate an influence of low frequency noise on pulmonary function.
Materials and methods: We examined 28 artillerymen (all men, mean age
40,8±8,2 yr, work duration 10,1±3,6 yr) and 12 from them in 3 years later.
All of them were exposed low frequency acoustic influence (acoustic impulses duration 200-400 msec with peak pressure 140-150 dB at 16-31.5 Hz). We performed
spirometry, body plethysmography, investigation of lung elasticity and diffusion
capacity for CO (DLCO).
Results: 54% of artillerymen from this group had decrease of residual volume
(RV), 11% of them had decrease of total lung capacity (TLC) and 7% had decrease
of vital capacity, 36% had decrease of lung compliance. 18% of artillerymen had
decrease DLCO and 36% of them had decrease of ratio DLCO/VA. In 3 years we
observed progress in decreasing of TLC, RV, intrathoracic gas volume, DLCO and
DLCO/VA.
Conclusion: We concluded low frequency noise had conducted decreasing of static
lung volumes and diffusion capacity.

P1157
A comparison of two analysers measuring exhaled nitric oxide concentration
Waldemar Tomalak, Jakub Radlinski. Dept. Physiopathology of Respiratory
System, Institute for TBC & Lund Dis. Rabka Branch, Rabka, Poland
The measurements of the concentration of nitric oxide in exhaled air (FeNO) has
been introduced in 90’s of XXth century. FeNO appeared to be a useful marker of
inflammation activity and is used as a tool in controlling asthma and its treatment.
The aim of the work was to compare two analysers measuring FeNO: Sievers 280i
(Sievers, USA) and HypAir (Medisoft, B). The Sievers analyser works on-line
and uses ozone transducer to measure FeNO. Hypair analyses the sample offline (time of analysis ∼25s) and uses electrochemical transducer. In 76 patients
(12.6±6.0 years) we have made measurements using both analysers in random
order according to ERS/ATS recommendations. The subjects exhaled air through
flow restrictor. At least three measurements that did not differ much than 5% were
taken in each subject using both analysers, and the mean was taken as a result.
The data were then analysed using Bland-Altman approach.
Mean value of FeNO for Sievers was 35.0±33.9 ppb (range 5-172 ppb) and
31.5±30.4 ppb (5-162) for HypAir respectively. The mean difference was 3.5±8.5
ppb; both measurements did not differ between them (paired t-test p=0.25). The
measurements were strongly related to each other with r=0.971 and FeNO(HypAir)
= 1.07+0.87*FeNO(SIEVERS).
Bland-Altman analysis showed, that correlation between difference and the mean
was statistically significant (r=0.42, P<0.001) and positive. That means that the
difference has a systematic character and cannot be omitted. When using results
from both apparatuses the correction formula should be applied.

P1158
Comparison of the fine particle fraction of fluticasone propionate/formoterol
fumarate combination with other combination products
Johal Baljinder 1 , Markus Howald 2 , Manfred Fischer 3 , Jonathan Marshall 4 .
1
European Technical Development, Mundipharma Research Ltd., Cambridge,
United Kingdom; 2 Medicinal and Regulatory Development, SkyePharma AG,
Muttenz, Switzerland; 3 Medicinal and Regulatory Development, SkyePharma AG,
Muttenz, Switzerland; 4 Mundipharma International Ltd., MINT, Cambrige,
United Kingdom
Background: A combination of the inhaled corticosteroid, fluticasone propionate,
and the long-acting β2-agonist, formoterol fumarate has been developed in an
aerosol inhaler (FLUT/FORM). As changes in flow rate have been shown to affect
the in-vitro performance of inhalers, which could compromise in-vivo performance, this study evaluated the effect of flow rate on fine particle fraction (FPF)
and dose (FPD) of FLUT/FORM and three available combination products.
Methods: Dose strengths used to deliver comparable treatment doses
(FLUT/FORM, 250/10μg; beclomethasone/formoterol (BDP/FORM) pMDI,
200/12g; fluticasone/salmeterol (FLUT/SAL) DPI, 250/50μg; budesonide/formoterol (BUD/FORM) DPI, 400/12μg) were compared. Aerodynamic
particle size distribution was determined by Andersen Cascade Impaction at
28.3L/min and 60L/min flow rates with a cut-off diameter of 5.0 μM and was
calculated as % of label claim.
Results: FLUT/FORM provided a consistent and high FPF of approximately 40%
for each component, with less than a 10% relative difference in the FPD emitted

P1159
Does the model of parallel connected bronchi in each generation functionally
correspond to the true dichotomy structure of the bronchial tree?
Liubov Barbinova, Xaver Baur. Department of Clinical Occupational Medicine,
Institute for Occupational Medicine and Maritime Medicine, University Medical
Center Hamburg Eppendorf, Hamburg, Germany
Background: The structure of the bronchial tree is described in Weibel’s model as
a dichotomy pattern of the airways branching. The classic calculation of airways
resistance (Raw ) is, however, based on the assumption of parallel connected bronchi
in each generation. We investigated the conditions, under which this assumption
correctly represents the dichotomy.
Methods: We calculated Raw by a classical model (parallel connected bronchi
(PM)) und compared it with Raw obtained by a dichotomous model (DM). In the
latter, Raw was calculated consecutively by pairs of branching in 23 generations.
We simulated an obstruction of 50% of the bronchi to 0.5 (half) of their radius.
Results: In case of normal structure (all bronchi of each generation have ideal
radius) provided both models identical Raw .
Further analysis showed that PM is not sensitive for the spatial distribution of obstructive bronchi. It operates only with their number in each generation regardless
whether the obstruction occurs in the same or in different segments.
DM is sensible to the heterogeneity of obstruction. The simulations of random
distributed obstruction showed that DM leads to a 2.1fold higher Raw compared
to PM. Primarily vertical bronchial heterogeneity plays an essential role. By simulation of different patterns of topographical heterogenous obstruction, estimated
Raw is in DM on the average 4.3fold higher than in PM.
Conclusions: The classical model of parallel connected bronchi of each generation disregards the topography of obstruction that leads to falsely decreased Raw
estimation. Spatial heterogeneity of the obstruction is an important factor of Raw
increase.

P1160
Processing optimization of exhaled breath condensate previous to the analysis
by mass spectrometry
Laura Nunez-Naveira, Luis Marinas-Pardo, Beatríz Lema-Costa,
Ninoska Flores-Calle, Héctor Verea-Hernando, Carmen Montero-Martínez.
Respiratory Research Unit, CHU A Coruna. Biomedical Research Institute of A
Coruna(INIBIC), A Coruna, Spain
The Exhaled Breath Condensate (EBC) is a representative and non-invasive lung
sample so the determination of its proteome might be useful to find disease-specific
biomarkers. Most of the works published up to the date about this issue describe
several problems to identify proteins by mass spectrometry.
Aims: To evaluate three methods of EBC concentration as a pre-processing step
for the use of mass spectrometry protein identification. To optimize the storage
conditions for the EBC.
Methods: EBC samples were collected with the EcoScreen Device (Viasys GmbH,
Germany) and stored at -80°C. Protein quantification was performed by BCA
methodology. Sample concentration was performed by liofilization, centrifugation
with Amicon Ultra-2 filters (Millipore) or Reverse phase chromatography with
POROS R2 resin. Proteins were identified by mass spectrometry.
Results: After processing, there were no differences between liofilization and
filtration which yielded an insufficient concentration for mass spectrometry
(64.38±25.97; average μg/mL±standard deviation). Protein purification with
POROS R2 followed by tryptic digestion gave place to the identification of
13 proteins. Long term storage of EBC affected dramatically the protein stability.
Discussion: Protein concentration by reverse phase chromatography is necessary
to determinate the EBC proteome by mass spectrometry. EBC samples should be
analyzed within one year period to avoid protein degradation. This optimization is
crucial to determinate the protein profile in EBC samples from different respiratory
pathologies.

P1161
Clinical usefulness of the measurement of percutaneous partial pressure of
carbon dioxide in respiratory patients
Takeshi Tanaka 1 , Toshiaki Homma 1 , Keisuke Aita 1 , Hiroyuki Fukazawa 1 ,
Masaaki Hagiya 1 , Kennosuke Kadono 2 . 1 Respiratory Medicine, Teikyo University
Chiba Medical Center, Ichihara City, Chiba Prefecture, Japan; 2 Respiratory
Medicine, Moriya Sleep Clinic, Moriya City, Ibaraki Prefecture, Japan
Background: Arterial oxygen (PaO2) and carbon dioxide gas partial pressure
(PaCO2) conditions due to many causes of respiratory diseases are very important
to the respiratory patients. But in practice, usually on admission of the patients,
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many clinicians tend to omit blood gas analysis, because this is an invasive, painful,
expensive examination and not essential for the adaptation of medical insurance on
the treatment of respiratory patients. So, we used a percutaneous carbon dioxide
partial pressure (PtcCO2) analysis meter (TOSCA™) and measured PtcCO2 of
respiratory patients and compared these results with the conventional blood gas
meter.
Objectives: Forty of our respiratory patients who admitted to our clinic because
of symptoms. Ten chronic obstructive pulmonary disease, ten pneumonia, ten
interstitial pneumonia, ten lung cancer patients were enrolled. We gave them the
informed concents and measured PtcCO2 and PaCO2.
Methods: The ear probe of TOSCA™ was put on the patient’s ear pad. Five
minutes after, we checked their respirations and if they were stabilized, PtcCO2
measurements have started. The PtcCO2, percutaneous O2 saturation (SpO2) and
pulse rate on the display were checked and recorded. Then we measured PaCO2.
Results: The correlation between all PtcCO2 and PaCO2 was R2=0.97. If we
mentioned full and detail, chronic obstructive pulmonary disease (R2=0.97), pneumonia (R2=0.99), interstitial pneumonia (R2=0.95), lung cancer (R2=0.86) and all
data had significant correlations.
Conclusion: The measurement of PtcCO2 by the TOSCA™ is non-invasive and
provides very useful informations on the patient’s respiratory conditions before
the treatment of diseases.

115. Physiotherapy and rehabilitation strategies
in respiratory diseases and beyond
P1162
Aerobic exercise training cannot be prescribed based on predictive heart rate
equations in moderate or severe asthmatic patients
Felipe Mendes 1 , Renata Teixeira 2 , Andrezza Pinto 3 , Rafael Stelmach 4 ,
Alberto Cukier 4 , Milton Martins 5 , Celso Carvalho 1 . 1 Physical Therapy, School
of Medicine, University of Sao Paulo, SP, Brazil; 2 Experimental Physiopathology,
School of Medicine, University of Sao Paulo, SP, Brazil; 3 Clinical Immunology
and Allergy Division, School of Medicine, University of Sao Paulo, SP, Brazil;
4
InCor-Pulmonary Division, School of Medicine, University of Sao Paulo, SP,
Brazil; 5 Clinical Medicine, School of Medicine, University of Sao Paulo, SP,
Brazil
Background: Recent studies have shown that physical training improves exercise
capacity and health related quality of life (HRQoL) in asthmatics; however the
best way to prescribe aerobic exercise intensity in these patients remains poorly
known.
Objective: To evaluate if predictive heart rate equations can be used to prescribe
exercise intensity in subjects with moderate or severe asthma.
Methods: Ninety-eight adults with moderate to severe asthma aged 36 (ranging
from 24–53) years were submitted to a symptom-limited cardiopulmonary exercise
testing (CPET) and anaerobic threshold (AT) was determined by two independent
experienced reserchers. The association and agreement between maximum heart
rate (HRmax ) achieved on CPET and age-predicted Tanaka’s maximum HR [208
– (0.7×age)] were evaluated, respectively, by Pearson’s correlation and intraclass
correlation coefficient. Similar analysis was applied between HR determined by
CPET and heart rate reserve [(FCrest + 0.5 (HRmax -HRrest )], widely used to estimate
exercise intensity at AT.
Results: Maximal HR obtained by CPET was significantly lower than agepredictive equation (177.0 vs. 182.8 bpm, respectively, p<0.05). There was a weak
correlation (p<0,001; r=0,46) and a weak agreement (p<0,001; ICC=0,26) between the achieved and estimated HRmax . At anaerobic threshold the HR obtained
by CPET was similar to HR predicted equation (128 vs. 131 bpm, respectively,
p>0.05), however, no correlation or agreement was observed between the HR
(p>0.05).
Conclusion: Exercise prescription for adults with moderate or severe asthma
should be determined directly by an exercise test instead of using age-predicted
equations.

P1163
Evidence for single limb exercise in patients with COPD or chronic heart
failure – A systematic review
Andre Nyberg 1 , Britta Lindström 1 , Karin Wadell 1,2 . 1 Department of Community
Medicine and Rehabilitation, Physiotherapy, Umeå University, Umeå, Sweden;
2
Department of Public Health and Clinical Medicine Division of Medicine, Umeå
University, Umeå, Sweden
Background: Although single limb exercise (SLE), i.e. training using one arm
and/or one leg at a time, has been used in patients with COPD or chronic heart
failure (CHF) the evidence for SLE has not been evaluated systematically and
remains unclear.
Objectives: Our hypothesis was that SLE is beneficial for patients with COPD or
CHF. The aim of this systematic review was to investigate the current evidence for

SLE compared to any comparator and regarding exercise capacity, quality of life
(QoL) or dyspnea in patients with COPD or CHF.
Methods: CENTRAL, PubMed and PEDro databases were searched for randomized controlled trials fulfilling inclusion criteria. Extraction of data, evaluation
of study quality using the PEDro scale and the Cochrane risk of bias tool was
performed by two review authors. Data and evidence for SLE were summarized
in accordance with GRADE guidelines.
Results: Six RCTs, (two in COPD, and four in CHF) met the inclusion criteria. COPD: Low quality evidence indicates improved exercise capacity but no
difference on dyspnea after one-legged cycling compared to two-legged cycling.
CHF: Low quality evidence indicate improved exercise capacity after single limb
strength training compared to a control and two-legged cycling and improved
QoL compared to a control. Meters walked and some QoL outcomes improved
more after two-legged knee extension compared to one-legged knee extension. No
differences between regimes on other exercise capacity and QoL outcomes was
found.
Conclusions: The strength of the overall evidence to support the use of SLE
regimes compared to other exercise regimes or control in patients with COPD or
CHF is low and further research is requested.

P1164
Changes in heart rate and blood pressure variability during and following a
period of slow breathing
Chulee Jones, Sherwin Asadi, Arschang Valipour, David Jones, Otto Burghuber.
School of Physical Therapy, University of Khon Kaen, Thailand Department of
Respiratory and Critical Care Medicine, Ludwig-Boltzmann-Institute for COPD
and Respiratory Epidemiology, Vienna, Austria Department of Respiratory and
Critical Care Medicine, Ludwig-Boltzmann-Institute for COPD and Respiratory
Epidemiology, Vienna, Austria School of Healthcare Science, Manchester
Metropolitan University, Manchester, United Kingdom Department of Respiratory
and Critical Care Medicine, Ludwig-Boltzmann-Institute for COPD and
Respiratory Epidemiology, Vienna, Austria
Hypertension is a complication of COPD and there is interest in developing nonpharmacological ways of managing the problem. Training with slow breathing is
effective in reducing blood pressure but the physiological mechanism underlying
this action is not known. Slow breathing is particularly effective in modulating
heart rate variability (HRV) and also affects diastolic blood pressure variation
(dBPV). We hypothesised that slow breathing would modify HRV and dBPV and
the effects would persist for some time, being the basis of a training adaptation
which might be of benefit to COPD patients.
Eleven subjects (8 male, age 28-67 years) were recruited, 6 normotensive and
5 with well managed essential hypertension. Subjects breathed at 12 breaths per
minute (brpm) then at 6 brpm and finally at 12 brpm, each or 10 min. There were no
differences in mean heart rate, systolic or diastolic blood pressures with breathing
rate but there were major changes HRV and dBPV during slow breathing, with an
increase of power at low and a decrease at high spectral frequencies. Heart rate
was entrained to breathing in younger and normotensive subjects at 12 brpm while
the older and hypertensive subjects showed little evidence of this until breathing
at 6 brpm. In all subjects the spectral changes developed and resolved over several
minutes following each change in breathing rate; dBPV changed more slowly than
HRV.
Slow breathing modulates vagal and sympathetic activity which takes time to
develop and resolve indicating neuronal plasticity which, with repetition, could be
the basis of the anti-hypertensive action of slow breathing training.

P1165
Effect of percutaneous transluminal coronary angioplasty on deep breathing
heart rate variability
Milena Pelosi Rizk Sperling, Daniela Bassi Dutra, Daniel Eduardo Cunha Leme,
Rodrigo Jorge Lobo, Vivian Maria Arakelian, Flavia Rossi Caruso,
Audrey Borghi-Silva. Interunidades Bioengenharia, Universidade de São Paulo USP, São Carlos, SP, Brazil Fisioterapia, Universidade São Francisco - USF,
Bragança Paulista, SP, Brazil Fisioterapia, Universidade Federal de Sao Carlos UFSCar, São Carlos, SP, Brazil
Background: Coronary angioplasty (PTCA) is a common treatment method in
patients with coronary heart disease, but its effects on deep-breathing heart rate
variability (HRV) has not been well established.
Objective: The aim of the study was to analyse deep breathing heart rate variability, which reflect the sympathovagal control of heart rate in patients before, after
1 and 30 days of elective PTCA.
Methods: The study consisted of 10 consecutive patients (7 men, 3 women)
with age of 62.4±11.6 years, single-vessel coronary artery disease (CAD) who
underwent elective coronary angioplasty with stent implant. Heart-rate variability
(HRV) was obtained at rest (spontaneous breathing) and during respiratory sinus
arrhythmia maneuver (RSA-M) by cardiofrequencimeter (Polar S810i) before,
after 1 and 30 days of PTCA. RSA-M consisted of deep-breathing in 6 respiratory
cycles per minute. HRV analyses were obtained by the time, frequency-domain
(high frequency- HF; and low frequency-LF) and non-linear methods (triangular
R-R intervals-RR-tri and Approximate Entropy -ApEn).
Results: The PTCA did not induce changes during deep-breathing when compared
to spontaneous breathing in the time domain indices (P>0.05). However, before
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of PTCA higher values of BF/AF ratio were observed (P<0.05). Interestingly,
deep-breathing increased RR-tri only before and after 1 day of PTCA (P<0.05)
and ApEn decreased only after 1 month (P<0.05).
Conclusion: Patients with CAD presented sympathetic activation before PTCA,
which produced altered responses during deep-breathing after the procedure.

P1166
Does music affect fatigue perception during exercise in COPD patients?
Gregory Reychler 1 , Caroline Clerens 2 , Stéphane Fizaine 2 ,
Emmanuelle Wasterlain 2 , Thibault Coppens 1 , Boland Maelle 2 , Thierry Pieters 1 ,
Gilles Caty 2 , Giuseppe Liistro 1 . 1 Pulmonology, Cliniques Universitaires
Saint-Luc (UCL), Brussels, Belgium; 2 Physical Medicine and Rehabilitation,
Cliniques Universitaires Saint-Luc (UCL), Brussels, Belgium
Introduction: Performing daily life activities is difficult for many COPD patients.
Pulmonary rehabilitation (PR) is useful to improve exercise tolerance. If dyspnoea
remains the primary debilitating symptom associated with COPD, fatigue is also
frequent in patients suffering from lung disease, especially during and after physical activities. Influence of music on dyspnoea was previously reported. The aim
of this preliminary study was to observe the influence of music on fatigue during
pulmonary rehabilitation sessions.
Material and method: 12 COPD patients regularly attending our PR program
were recruited (age=63.9 y.o. ± 13.0). Fatigue was measured during two sessions
by a questionnaire comprising 8 items. Investigation was performed during two
separate sessions with or without music. PR exercises were the same during both
sessions.
Results: There was no difference in total fatigue score (16.7±4.7 vs 17.1±5.0;
p = 0.58). The 8 items were not different between both sessions. Except for two
items, all questions were well correlated between the two sessions.
Conclusion: In this preliminary study, we have shown that music does not influence
fatigue perception during a PR session.

P1167
The results of a rehabilitation program including inspiratory muscle training
in COPD patients
Lucia Marinescu, Alina Croitoru, Diana Ionita, Irina Pele, Dana Anghelescu,
Andreea Dumitrescu, Daniela Gologanu, Alexandra Diaconeasa,
Carmen Stroescu, Miron Bogdan. Pulmonary Rehabilitation Center, National
Institute of Pneumology, Bucharest, Romania
Background: Respiratory muscle impairment could contribute to dyspnoea, exercise intolerance and diminished quality of life in COPD patients.
Aim: To evaluate the results of a pulmonary rehabilitation (PR) program that
includes inspiratory muscle training (IMT) in COPD patients.
Method: Inspiratory muscle strength (maximal inspiratory pressure MIP), exercise tolerance (6 minutes walking test 6MWT), dyspnoea score (Medical Research
Council MRC scale) and quality of life (St. George Respiratory Questionnaire
SGRQ) were analyzed in stable COPD patients before and after PR. All performed
an outpatient PR program for 2 months 3 sessions/week, including daily home
IMT at 30-60% of MIP.
Results: We included 20 COPD patients, stage II-IV GOLD, mean age 63 years,
16 males, mean FEV1 1.27 L (44.7% of predicted).
Mean values for the measured parameters were: MIP 63.9 cm H20, 6MWT distance (6MWD) 407.1 m, dyspnoea MRC score 3.05 points and SGRQ score 46.5
(symptoms 45.6, activity 63.7, impact 35.6).
There was a significant improvement in the following mean values at the end of PR
program: MIP increased by 9.6 cmH2O (p=0.003) and 6MWD by 55 m (p=0.001);
dyspnoea score decreased by 0.75 (p=0.001). SGRQ score un-significantly decreased by 4.9 points (p>0.05). A greater improvement of MIP was seen in stage
III-IV patients (12.5 cm H20) compared to stage II patients (8.6 cm H2O).
Conclusions: Our rehabilitation program including general and inspiratory muscle
training led to a significant improvement in inspiratory muscle strength, walking
distance and symptoms. The greater improvement in respiratory muscle strength
in severe and very severe COPD patients will be verified in a larger population
study.

P1168
Chronic obstructive pulmonary disease (COPD) patient experiences of
pulmonary rehabilitation (PR): A longitudinal qualitative UK study
Adam Lewis 1,2 , Anne Bruton 1 , Maggie Donovan-Hall 1 . 1 Faculty of Health
Sciences, University of Southampton, Hampshire, United Kingdom; 2 Community
COPD Team, Solent NHS Trust, Southampton, Hampshire, United Kingdom
Introduction and Background
Attendance at PR in the UK is sub-optimal. Reasons for this have been explored.
However, patient experiences have rarely been explored longitudinally through a
PR programme regardless of patient participation. Furthermore, limited research
has been performed in patient experiences of PR in primary care.
Aims and objectives: This research aimed to explore COPD patient experiences
before and after PR, whether they completed, did not attend, or dropped out of PR.
Method: Fifteen participants were interviewed before and after PR regardless of
patient completion. COPD patients were recruited from 2 Primary Care Trusts in

the UK. Data were collected during semi-structured interviews using phenomenological research methodology.
Results: Of the 15 participants, 8 completed and 7 did not complete PR. Participants experienced uncertainty with regard to COPD, the care they received, PR,
and their comparison with others. Prior to PR, uncertainty manifested itself in
participants’ experience of panic and vulnerability. The experience of uncertainty
reduced following PR programme completion. Non-completers seemed angry with
their care, less able to cope with comorbidities or wished to remain naïve regarding
COPD.
Conclusion: Patient experiences of PR in primary care have been explored. Uncertainty was experienced by participants prior to PR which reduced following
PR completion. Completers appeared better able to cope with comorbidities than
non-completers. The importance of social comparison in PR requires further
research.

P1169
The effectiveness of carrying out 6 month and 1 year re-assessments for
respiratory patients post pulmonary rehabilitation
Lynsey Wright, Laura Cornish, Julie Tollit, Laura Webb, Fran Dyer, Julia Bott.
Respiratory Care Team, Surrey Community Health, Chertsey, United Kingdom
Introduction: Pulmonary Rehabilitation (PR) Re-assessment groups are offered
at 6 months and 1 year post completion of PR. The purpose is to review patients
current health status, monitor exercise tolerance, mood and quality of life and
check compliance with self management skills taught in PR
Aim: To determine the level of attendance at 6 months and 1 year re-assessments
in order to establish whether this is an effective method of review, both for the
patient and Community Respiratory Team.
Method: All patients who completed PR were invited to re-assessments at 6
months and 1 year post PR. The number of patients who attended were recorded.
Results: 262 patients completed PR between January 2009 and December 2012.
40 patients were excluded from assessments and analysis at the 6 months reassessments due to staff shortages and severe weather. 13 patients (6 at 6 months
and 7 at 1 year) had died and also excluded.
Table 1. Patient Attendance at Reassessments
6 month Reassessment
Site
Site 1
Site 2
Site 3
Overall

1 year Reassessments

n=Attended/Invited

% Attended

n=Attended/Invited

% Attended

28/52
38/55
23/47
89/154

54%
69%
49%
58%

19/61
27/74
21/59
67/194

31%
36%
36%
35%

Conclusion: These data indicate a drop of 23% in attendance at the 1 year reassessment from 6 months, therefore suggesting this may not be the most effective
method of review and furthermore provides reasonable evidence to support a
re-evaluation of the 1 year re-assessment. There is cause to ensure review of those
not attending reassessments as they are at high risk of poor self management and
the ongoing review method of these patients needs further consideration.

P1170
One year follow-up after a program of physical activity promotion in
smokers: Preliminary results
Leandro Cruz Mantoani, Karina Couto Furlanetto, Juliana Zabatiero,
Demétria Kovelis, Mahara Proença, Andrea Morita, Jully Felici, Fabio Pitta.
Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP) - Departamento de
Fisioterapia, Universidade Estadual de Londrina, Brazil
Background: Programs to promote the increase of physical activity in daily life
(PADL) have generated growing interest aiming to prevent the deleterious effects
of physical inactivity. Recent literature has shown that a short-term protocol using
pedometers (or step counters) was able to increase PADL in apparently healthy
smokers. However, the long-term effects of such a protocol were not yet studied.
Objectives: To evaluate the results of 1-year follow-up after a program aimed at
increasing PADL in smokers.
Methods: 43 smokers without lung function impairment were studied (20 males;
52 [48-58] years; 20 [20-30] cigarettes-day). The 5-month program used informative booklets and pedometers in order to achieve a goal of 10000 steps/day.
Subjects were assessed at baseline, immediately after the end of the program, six
months and one year later. Outcomes were PADL assessed for one week at each
assessment point, besides lung function, six-minute walking distance (6MWD),
smoking habits and quality of life.
Results: Immediately after the program there was significant increase in steps/day
(8779 [5632-11021] vs 10694 [8402-12482]; mean improvement of 2641 [4523436] steps/day), together with improvements in the 6MWD and general health
status (p<0.05 for all). However, over the 1-year follow-up period (n=14) there
was progressive reduction in steps/day when compared to the assessment at the
end of the program (after six months: -599 [-3476-1707] and after one year: -1876
[-4297-440]).
Conclusions: Improvement in PADL obtained immediately after a program of
physical activity promotion in smokers does not seem to be maintained over the
long term. Strategies for maintaining these gains are needed.
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P1171
Breathing exercises for cardiac surgery patients – A national survey of
clinical practice
Elisabeth Westerdahl 1,2 , Monika Fagevik Olsén 3 . 1 Department of Physiotherapy,
Örebro University Hospital, Örebro, Sweden; 2 School of Health and Medical
Sciences, Örebro University, Örebro, Sweden; 3 Institute for Neuroscience and
Physiology, University of Gothenburg, Göteborg, Sweden
There are differences in routines regarding recommendations of breathing exercises
for cardiac surgery patients around the world. To date, no surveys of the use of
breathing exercises for cardiac surgery patients in Europe have been performed.
Aim: The aim of this national survey was to determine current practice of chest
physiotherapy and breathing exercises for cardiac surgery patients in Sweden.
Method: A total population sample was identified and postal questionnaires were
sent to the 33 physiotherapists working at the departments of thoracic surgery in
Sweden. Structured and open-ended questions were asked about the routine care
of patients undergoing cardiac surgery.
Results: In total, 29 replies were received. All physiotherapists instructed the
patients to perform postoperative breathing exercises hourly, on a regular basis.
Positive expiratory pressure device breathing was routinely used as first choice
treatment by 83% of the physiotherapists. Instruction how to perform the breathing
exercises as well as the frequency and duration of exercises differed between physiotherapists. Recommendation to continue breathing exercises after discharge was
given by 66% of the physiotherapists, but how long the patients were recommended
to continue the breathing exercises varied from 1 to 3 months.
Conclusion: This survey provides an initial insight into chest physiotherapy management in Sweden. The routine use of breathing exercises is universal during the
first postoperative days, but choice of breathing exercises and number of treatment
sessions given vary. Comparison with treatment regimens in other countries is
warranted to improve the postoperative management of the cardiac surgery patient.

P1172
An effect of the home-based rehabilitation programme following the
outpatient rehabilitation programme in patients with pulmonary sarcoidosis
Jakub Zatloukal 1 , Katerina Neumannova 1 , Vladimira Lostakova 2 ,
Vitezslav Kolek 2 . 1 Department of Physiotherapy, Faculty of Physical Culture,
Palacky University, Olomouc, Czech Republic; 2 Department of Pulmonary
Diseases and Tuberculosis, Medical Faculty and Teaching Hospital of Palacky
University, Olomouc, Czech Republic
Background: Definition of the pulmonary rehabilitation (PR) precisely describes
how such a programme should be established and what parts should be included.
However, success in completing the programme should motivate patients to keep
at it and thus to prolong the beneficial effect of it.
Aim: To evaluate an effect of a 6-week home-based PR following a 6-week
outpatient PR on health status and health-related quality of life (HRQL) in patients
with pulmonary sarcoidosis (PS).
Methods: There were 18 patients with PS (mean age 50.3±13.3) recruited to the
PR programme. The assessments included lung function tests, maximal inspiratory
(MIP) and expiratory (MEP) mouth pressures, chest expansion, 6-minute walk test
(6MWT) and HRQL using the Sarcoidosis Health Questionnaire. Patients underwent a 6-week outpatient PR followed by a 6-week home-based PR programme,
which both consisted of respiratory physiotherapy and regular physical activity
training.
Results: Baseline data showed decreased breathing muscle strength (MIP 89%,
MEP 65%), limited chest expansion and relatively normal results in 6MWT
(105% of predicted). Completing outpatient PR programme induced statistically
significant changes in all measured parameters but lung function tests. Further
significant improvement was observed in MIP during the following home-based
PR programme.
Conclusion: Achieved improvements of the 6-week outpatient PR remained also
after the 6-week home-based PR and therefore patients should be encouraged in
continuing the PR programme at home.
Supported by grants of the Palacky University – FTK_2011:010, FTK_2012:023.

P1173
Analysis of the usability and motivation of the use of video game platforms as
a training system in patients with cystic fibrosis (CF)
Tamara del Corral, Roberto Martinez, Percegona Janaina, Melisa Seborga,
Vilaró Jordi. Respiratory Physiotherapy, Asociación Madrileña Contra la
Fibrosis Quística (AMCFQ), Universidad Europea de Madrid, Spain Respiratory
Physiotherapy, Fundación Lescer, Madrid, Spain Máster Medicina Respiratoria,
Universidad de Barcelona y Universidad Pompeu Fabra, Barcelona, Spain
Máster Medicina Respiratoria, Universidad de Barcelona y Universidad Pompeu
Fabra, Barcelona, Spain FCS Blanquerna, Grup de Recerca en Fisioteràpia
(GReFis), Universitat Ramon Llull, Barcelona, Spain
Physical training is already part of the care package offered to most patients with
CF. The CF treatment requires a high level of patient adherence which is the
relevant aspect that decrease the daily time available for physical activity. Training
using video games platforms can be a key factor to guarantee this adherence. Our
goal was to assess the use, preferences, motivations and the types of video games
that could be used as a training modality at patients home.

A total of 24 CF patients: age (12±3.7 years); BMI (18±3); FVC (97±20%pred);
FEV1 (93±20%pred) answered a questionnaire specifically designed to evaluate
the usability and management of the video game platforms for exercise training.
Patients played three different video games Wii Fit Plus (Wii-Fit); Wii Family
Training (Wii-Train) and Wii Active (Wii-Acti). After this protocol they were
asked about their feelings and impressions about them.
The questionnaire showed that video game platforms are usual in child environment (87.5%), they play about 1-4 days per week (50%), they spend playing about
1-2 hours per session (87%), and the main goal is to have fun (79%). During
the protocol, the platform that the children like the most was the Wii-Fit (42%)
followed by the Wii-Acti, and they considered both a good system to practice
exercise at home (83.3%).
The video game platforms represent a common element in CF children and
teenagers life. They use this type of platforms frequently and they show highly
motivated to incorporate them as a training modality for respiratory rehabilitation
programs at home.
Proyecto AVANZA, TSI-020110-2009-431. Ministerio de Industria Turismo y
Comercio, Spain.

P1174
Video game exercise effectiveness of a domiciliary respiratory rehabilitation
program in cystic fibrosis (CF) patients
Tamara del Corral, Roberto Martinez, Roberto Rabinovich, Vilaró Jordi.
Respiratory Physiotherapy, Asociación Madrileña Contra la Fibrosis Quística
(AMCFQ), Universidad Europea de Madrid, Spain Respiratory Physiotherapy,
Fundación Lescer, Madrid, Spain ELEGI/Colt Laboratory, UoE/MRC Centre for
Inflammation Research, The Queen’s Medical Research Institute, Edinbourgh,
United Kingdom Grup de Recerca en Fisioteràpia (GReFis), FCS Blanquerna,
Universitat Ramon Llull, Barcelona, Spain
CF is a multisystemic disease characterized by an abnormal ventilation response
to exercise, the main limitating factor to exercise tolerance. Exercise training using
video games platforms can be a key factor to guarantee the adherence to the
respiratory rehabilitation programs. Our goal was to evaluate the efficacy of a
domiciliary exercise program using the Wii™ video game platform as a training
system in CF patients.
The study included 7 CF patients: age (11.4±3.92 years); BMI (18.4±3); FVC
(78.9±18%); FEV1 (74.7±22%). All performed a domiciliary respiratory rehabilitation program using the Wii™ video game platform with the Active 2 game.
The program consisted of exercise about 30-min every day, 5 days/week during 6
weeks. The measurements evaluated from the beginning to the final were: exercise
tolerance using the six minutes walk test (6MWT) and the shuttle test (Shut) and
quality of life using the Cystic Fibrosis Questionnaire-Revised (CFQ-R).
The exercise program improved the distance walked during the 6MWT (649 vs
670m) and during the Shut (622 vs 708m) (p<0.05, both), pre vs post respectively.
However, the differences between the dyspnea and fatigue perception were no
statistically significant. In relation with the CFQ-R, the data obtained from the
respiratory symptoms (p= 0,045) and physical tendency domains (p=0,047) were
statistically significant (p<0.05, both).
The domiciliary respiratory rehabilitation program in CF patients, executed with
the Wii™ video game platform, is feasible and can induce significant increases in
exercise tolerance and quality of life.
Proyecto AVANZA, TSI-020110-2009-431. Ministerio de Industria Turismo y
Comercio, Spain.

P1175
Respiratory muscle training in impaired elderly: Threshold loading versus
Pranayama breathing exercises
Maria dels Àngels Cebrià i Iranzo 1 , David Alan Arnall 2 , Celedonia Igual
Camacho 1 , José Manuel Tomás 3 . 1 Department of Physiotherapy, University of
Valencia, Valencia, Spain; 2 Department of Physical Therapy, East Tennessee
State University, Johnson City, TN, United States; 3 Department of Behavioral
Sciences Methodology, University of Valencia, Valencia, Spain
Introduction: In the older elderly, the respiratory function may be seriously compromised when the decrease of respiratory muscle (RM) strength coexists with
comorbidity and immobility syndrome.
The aim of this study was to determine the effectiveness of RM training using
the Threshold IMT device, or Pranayama breathing exercises vs. a control group
in impaired elderly. Our general hypothesis was that RM training would improve
RM function among this population.
Methods: Institutionalized elderly, who were unable to walk, were allocated randomly into three groups: a control group and two experimental groups (Threshold
and Pranayama). Experimental groups performed a supervised interval-based training protocol, either through respiratory threshold loading or Pranayama breathing
exercises, which lasted six weeks (5 days per week). Maximum respiratory pressures (MIP and MEP) and Maximum Voluntary Ventilation (MVV) were measured
at four time points: pre-training, intermediate, post-training and follow-up (weeks
0, 4, 7 and 10, respectively).
Results: Seventy-one residents (90% female, mean age 85) completed the study:
Control (n=24); Threshold (n=23); Pranayama (n=24). There was a significant treatment effect on the MIP (F6,204=6,755, p<0.001, η2=0.166), MEP (F6,204=4.257,
p<0.001, η2=0.111) and MVV (F6,204=5.322, p<0.001, η2=0.135).
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Conclusion: Pranayama training group works differently and significantly better than the other two groups, and may be therefore, a powerful alternative to
general exercise conditioning in order to improve RM function (strength and endurance) in the elderly population with a significant loss of mobility and exercise
capacity.

P1176
Impact of body position in premature newborn receiving nasal CPAP
Marisa Brunherotti 1 , Francisco Martinez 2 . 1 Physiotherapy, University of Franca,
SP, Brazil; 2 Pediatrics, Faculty of Medicine University of Sao Paulo, Ribeirao
Preto, Brazil
Introduction: The body position affects the cervical-thoracic-abdominal biomechanics and has impact on lung ventilation and perfusion. The impact of body
position during CPAP is not well recognized.
Objective: To evaluate the clinical impact of the prone and supine positions in
newborn preterm infants breathing without support or on nasal CPAP.
Methods: Thirty two preterm infants with GA from 26 to 35 weeks, BW <2.275 g
and of both sexes were prospectively evaluated. Infants were separated if they were
in use of nasal CPAP (n=16) or breathing without any support (n=16). Body position (pronation and supination) was changed following a random order. Preterm
stand at each decubitus for one hour, and respiratory rate, oxygen saturation, heart
rate and Silverman-Andersen bulletin (SA) were registered every ten minutes.
Results: The 16 infants of the nasal CPAP group presented GA of 30±2.0 weeks,
BW of 1.353±281g, 56% were male and had 3±2.4 days of life at study. The 16 infants without breathing support presented respectively 33±1,5 weeks, 1.776±238
g, 37% were male and had 4±1,5 days of life at study. Clinical parameters of
infants in nasal CPAP were not influenced by body position. Infants breathing
without support presented at prone position better parameters, but with small
clinical relevance, regarding oxygen saturation (95% ± 1.6 vs 94% ± 3.1, p<0.01)
and SA (0.2±0.4 vs 0.7±0.6, p<0.01).
Conclusion: No difference in clinical parameters were found after changing the
postural position in infants at nasal CPAP. When infants were breathing without
support, prone position showed a small but statistically significant improvement in
oxygen saturation and SA bulletin.

P1177
Comparative evaluation of vibrocompression and bag squeezing:
A randomized study
Letícia Matins, Livia Freitas, Suzilaine Bacci, Lilian Abreu, Lucio Araújo,
Célia Lopes. Physiotherapy Department, Clinical Hospital of Federal University
of Uberlandia, MG, Brazil Physiotherapy Department, Clinical Hospital of
Federal University of Uberlandia, MG, Brazil Physiotherapy Department,
Clinical Hospital of Federal University of Uberlandia, MG, Brazil Physiotherapy
Department, Clinical Hospital of Federal University of Uberlandia, MG, Brazil
Mathematic Department, Federal University of Uberlandia, MG, Brazil Phisical
Education and Physiotherapy Department of Federal University of Uberlandia,
Federal University of Uberlandia, Uberlandia, MG, Brazil
Introduction: Few scientific evidence has demonstrated the effects of respiratory physiotherapy in intubated children. The clearance maneuvers in mechanical
ventilation in this population require further investigation.
Objectives: Analyze and compare the hemodynamic effects, ventilation and respiratory mechanics of two techniques in intubated children with respiratory failure.
Method: Eleven children with mean age of 28.42±15.42 month were randomized
into two groups according to the technique used: (1) Bag Squeezing (BS; n=5)
and (2) vibrocompression thoracic (VCT; n=6). All variables were studied before,
immediately and 30, 60 and 120min after the maneuvers (p<.05).
Results: For both groups were found similar results, no significant differences.
Heart rate and mean blood pressure presented higher in BS group in the post
maneuver (p=.04, p=.43) compared with pre maneuver. The HR, ETCO2, plateau
pressure and static compliance were also higher in the post-maneuver in VCT
group. There was no significant difference in the other respiratory variables or respiratory mechanics. Significant negative correlation between Rst e Cst was observed
in the BS at all the times evaluated (R=.97,p=.00;R=.89,p=.04;R=.75,p=.00) The
same results were observed for VC and ETCO2 post maneuvers (R=.90,p=.03). In
the VCT was found positive correlation between the Rst and the Pp before maneuver (R=.97,p=.01),30(R=.94,p=.00) and 120min post (R=.66,p=.00) and between
VC and ETCO2. There was also a positive correlation between VC and ETCO2
immediately after maneuver (R=.82,p=.04) and 30 min post (R=.87,p=.02).
Conclusion: Both techniques didn’t present changes in hemodynamic and ventilatory responses, even in the respiratory mechanic.

P1178
Patient experience of an airway clearance technique in a UK university
hospital setting
Julie Young, Ruth Bennett, Anna Coad, Ari Manuel, Naj Rahman. Respiratory
Unit, Churchill Hospital, University Of Oxford Hospitals NHS Trust, Oxford,
United Kingdom
Introduction: To gain insight into patient experiences using an airway clearance
technique in a heterogeneous patient group with neuromuscular disease. The lung

volume recruitment bag(LVR)utilises positive pressure to augment inspiratory
volume and increase cough strength.
Method: Patients responded to a telephone questionnaire carried out by university
members. Our study group was 8 patients aged 21-79 with either SMA, muscular
dystrophy, motor neuron disease or spinal cord lesions. All patients had received
a LVR bag within the past year and had been taught how to use it by a respiratory
physiotherapist.
Results:
Patient experience of LVR bag (n=8)
Strongly
agree
The bag is easy to use
I understood the verbal instructions
I was given about the bag
I understood the written instructions
I was given about the bag
I can clear my phlegm more easily since
I have been using the bag
I am able to take a deeper breath when
I use the bag
I have had fewer chest infections since
I have been using the bag
I am less frightened of choking since
I have been using the bag

Agree

Neutral

Disagree

Strongly
disagree

4

3

1

0

0

5

2

1

0

0

2

2

4

0

0

3

3

2

0

0

5

1

1

1

0

1

0

6

1

0

3

1

4

0

0

Discussion: To our knowledge this is the first report of patient satisfaction using the
innovative LVR bag. 6/8 patients were able to clear sputum more easily after using
the LVR bag. 7/8 patients found the verbal instructions easy to follow and strongly
agreed/agreed that the bag was easy to use. In 7/8 patients, the technique required
the assistance of a carer. Our study shows the LVR bag is easy to use and aids
patient sputum clearance. Therefore, this technique warrants further investigation
in a larger population with a wider range of conditions.

P1179
Experimental model of atelectasis in newborn pigs
Talitha Comaru 1 , Renato Fiori 2 , Humberto Fiori 2 . 1 Instituto de Educação e
Pesquisa, Hospital Moinhos de Vento, Porto Alegre, RS, Brazil; 2 Faculdade de
Medicina, Pontifícia Universidade Católica do Rio Grande do Sul, Porto Alegre,
RS, Brazil
Background: There are few studies using animal models in chest physiotherapy,
moreover, there are no models to assess these effects in newborns.
Aims: The objective of this study was to develop a model of atelectasis by
bronchial obstruction in newborn pigs for the study of neonatal physiotherapy.
Methods: Newborn pigs resulting from a cross-breeding between Large White
and Landrace, properly sedated, anesthetized, tracheostomized, paralyzed and mechanically ventilated were used. The animals received artificial mucus infusion
through an infusion pump, underwent radiological assessment of the lungs and
blood gas analysis was performed to confirm the production of atelectasis.
Results: The model showed consistent results between parameters of oxygenation
and radiological analysis. The atelectasis model was successfully developed in
over 70% of cases, surpassing 90% of attempts in the final phase of the study.
Conclusions: This model of atelectasis showed results consistent enough to be
used in studies of chest physiotherapy techniques in newborn pigs.

P1180
Bag-squeezing maneuver in experimental model of meconium aspiration
syndrome in newborn pigs
Talitha Comaru 1 , Jaqueline Stivanin 2 , Priscila Padoin 2 , Humberto Fiori 2 .
1
Intituto de Educação e Pesquisa, Hospital Moinhos de Vento, Porto Alegre, RS,
Brazil; 2 Faculdade de Medicina, Pontifícia Universidade Católica do Rio Grande
do Sul, Porto Alegre, RS, Brazil
Introduction: The use of broncho alveolar lavage (BAL) and surfactant therapy
has been tested in humans and in animal models getting promising results as well
as Bag-squezing maneuver has shown good results in adults.
Aims: To evaluate the effects of the combination of Bag Squeezing maneuver with
broncho-alveolar surfactant in an experimental model of Meconium Aspiration
Syndrome in newborn pigs.
Methodology: Were used in the study newborn pigs (n = 15), ventilated with
fixed parameters. After instillation of human meconium 4ml/kg diluted to 20%,
the pigs were randomized into three groups: CONTROL-SAM model subjected
only aspiration (n = 5), Grupo BAL-SAM model treated only with surfactant BAL
(n = 5), and Grupo BAL + BAG-SAM model treated with BAL with surfactant
associated with Bag Squeezing maneuver (n = 5). For the LBA was used 15ml/kg
of Curosurf™ diluted in NaCl (5mg/ml). Blood gases, vital signs and behavior of
mechanical ventilation were analyzed throughout the study.
Results: The that group received a BAL + BAG improved blood gas, reducted of
airway resistance (p = 0, 004) and compliance lung (p = 0.003) better than the
other groups with a significant increase in the amount of meconium removed (p =
0.046) with the bag-squeezing maneuver.
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Conclusion: The association of Bag-squeezing maneuver can bring benefits to
gasometric parameters mechanical ventilation and increase the removal of meconium.
P1181
Comparison of two techniques of chest physioherapy in experimental model
of atelectasis in newborn pigs
Talitha Comaru 1 , Priscila Padoim 2 , Jaqueline Stivanin 2 , Humberto Fiori 2 .
1
Intituto de Educação e Pesquisa, Hospital Moinhos de Vento, Porto Alegre, RS,
Brazil; 2 Faculdade de Medicina, Pontifícia Universidade Católica do Rio Grande
do Sul, Porto Alegre, RS, Brazil
Objective: To compare the effectiveness of two techniques of respiratory therapy
in an experimental model of atelectasis by bronchial obstruction in newborn pigs.
Methods: 24 pigs sedated, tracheostomized and mechanically ventilated. For the
induction of atelectasis, artificial mucus was infused (Poly(ethylene oxide), SigmaAldrich™, USA) using an infusion pump through the tracheal tube. Confirmation
of atelectasis was a chest X-ray and by a pressure drop of oxygen in arterial blood.
The animals were divided into 3 groups: group 1 that received tracheal aspiration
after 20 minutes of confirmation of atelectasis, group 2 underwent the technique of
bag squeezing over tracheal aspiration and group 3 underwent vibration chest. To
evaluate the effectiveness of techniques one second X-ray was done. To evaluate the
changes during the procedures were performed arterial blood gases and pulmonary
mechanics evaluation before and after the induction of atelectasis immediately and
30 minutes after the procedure.
Results: The mean percentage change in the PO2 was statistically detect significant
between the groups (control: 97,80±37,33, bag squeezing: 166,75±68,63 e vibration: 104,41±45,45, p=0,0408), with improvement in oxygenation in the group
undergoing the technique of bag squeezing. The remaining variables did not differ.
Conclusions: The results suggest that the technique of bag squeezing is more efficient than manual vibration chest in these animal model, but clinical improvement
was not accompanied by detectable radiological improvement.

116. New insights in the physical assessment and
therapy of respiratory patients
P1182
Comparison of incentive spirometers on thoracoabdominal mechanics and
inspiratory muscular activity in elderly
Adriana Lunardi, Renata Barbosa, Denise Paisani, Cibele Marques da Silva,
Desidéiro Cano, Carvalho Celso. Physical Therapy, School of Medicine of
University of Sao Paulo, SP, Brazil
The aging process is characterized by physiological and functional modifications
which impair the pulmonary function. Incentive spirometry (IS) has been widely
used in clinical practice for lung expansion; however, the effect of volumetric
(VIS) and flow-oriented IS (FIS) on thoracoabdominal mechanics and respiratory
muscular activity in healthy elderly is poorly known.
Objective: To compare the effect of VIS and FIS in the pulmonary ventilation and
thoracoabdominal synchrony as well as in inspiratory muscular activity in healthy
elderlies.
Methods: Sixteen healthy elderlies (9 females, 71±4yrs, BMI=24±2kg/m2 ) performed VIS and FIS (randomized sequence). Chest wall kinematics (optoelectronic
plethysmography) and respiratory muscular activity (surface electromyography)
was evaluated simultaneously. Synchrony between upper ribcage and abdominal
motion was calculated (phase angle). All measurements were evaluated during
quiet and deep breathing. One way repeated measures ANOVA with post hoc
Newman Keuls test were used and significance level was set at 5%.
Results: No change was observed between the use of VIS and FIS in total
pulmonary volume (respectively, 1.4±0.7 vs 1.2±0.6L; p>0.05) and inspiratory muscular activity for sternocleidomastoid and upper intercostal (respectively,
34±25 vs 49±24 10-3 mV and 16±10 vs 19±10 10-3 mV; p>0.05). However,
thoracoabdominal asynchrony was observed during use of FIS compared to VIS
(respectively, 18±15 vs 11±8 in the phase angle; p<0.001).
Conclusion: Although volumetric and flow incentive spirometers induce similar
increase in lung volumes and inspiratory muscular activity in healthy elderlies,
FIS promotes thoracoabdominal asynchrony.
P1183
Comparison of incentive spirometers on thoracoabdominal mechanics and
inspiratory muscular activation in morbidly obese
Denise de Moraes Paisani, Cibele Cristine Berto Marques Da Silva, Adriana
Claudia Lunardi, Desiderio Cano Porras, Renata Cleia Claudino Barbosa, Celso
Ricardo Fernandes Carvalho. Department of Physical Therapy, University of Sao
Paulo, SP, Brazil
Morbid obesity causes restriction on chest wall and increases work of breathing.

Incentive spirometry has been widely used in clinical practice for lung expansion;
however, the effect of volumetric (VIS) and flow-oriented IS (FIS) on thoracoabdominal mechanics and respiratory muscular activity in morbidly obese are poorly
known.
Objectives: To compare the distribution of pulmonary volumes and inspiratory
muscular activity during use of VIS and FIS in morbidly obese.
Methods: Thoracoadominal mechanics (optoeletronic plethysmography) was evaluated in 17 morbidly obese (43±11yrs, BMI=45±5kg/m2 ) simultaneously with
respiratory muscular activity (electromyography) during quiet and deep breathes
either using VIS or FIS (randomized sequence). Lung volume was evaluated in
total chest wall (CW) and its compartments: abdominal (ABD) and upper (URC)
and lower (LRC) ribcage. Muscular activity was evaluated in the sternocleidomastoid (SCM), upper (UIC) and lower intercostal (LIC) muscles. One way repeated
measures ANOVA with post hoc Newman Keuls test were used and significance
level was set at 5%.
Results: A greater chest wall volume was achieved using VIS compared with
FIS (respectively, 1.98±0.7L vs 1.62±0.5L; p=0.02); however no difference was
observed in all inspiratory evaluated muscles (SCM=21±19 vs 28±23 10-3 mV;
UIC=9±5 vs 12±12 10-3 mV; LIC=6±2 vs 6±3 10-3 mV; p>0.05). Furthermore,
thoracoabdominal asynchrony was observed during use of FIS (phase angle=
37±38 vs 31±36; p<0.001) compared to VIS.
Conclusions: VIS induces greater chest wall volume with lower thoracoabdominal
asynchrony in morbidly obese; however, without difference in the inspiratory
muscular activity.

P1184
Chest wall motion supine and sitting positions in patients with amyotrophic
lateral sclerosis
Cristiana Magalhães, Mauro Vidigal, Danielle Vieira, Bruna Vieira,
Verônica Parreira. Educação Física, Fisioterapia e Terapia Ocupacional,
Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil
Respiratory muscle function is progressively altered in patients with Amyotrophic
Lateral Sclerosis (ALS) leading to chronic respiratory failure. Moreover, diaphragmatic dysfunction starts to occur in supine position in neuromuscular diseases.
Studies that analyze the chest wall motion, with special attention to the contribution
of the diaphragm, may contribute significantly to earlier detection of ventilation
failure.
Aim: Analyze chest wall motion in supine and sitting positions in patients with
ALS and in a sex and age-matched healthy control group.
Method: Ten patients with ALS, aged 54±13 years and 10 healthy controls were
included. Motion and volume changes of the chest wall and its compartments: rib
cage (inspiratory and expiratory muscles) and abdomen (diaphragm and abdominal
muscles) were assessed by the optoelectronic plethysmography (OEP, BTS, Milan,
Italy).
All participants were evaluated in supine and sitting positions during five minutes
of quite breathing in each position. Paired t-tests and independent Student t-tests
were used, respectively, for intra-group and inter-group analyses. The significance
level was set at α<0.05 for all comparisons.
Results: For both groups, the contribution of the rib cage compartment was significantly lower and the abdominal compartment contribution was greater in the
supine compared with the sitting position; lower percentages of contribution of the
abdominal compartment were observed in the supine position for the ALS group,
when compared with controls.
Conclusion: The findings suggested that OEP proved to be a useful tool to identify
significant decreases of the diaphragmatic movements in patients with ALS.
Partly supported by FAPEMIG and CNPq.

P1185
Laryngeal response patterns in amyotrophic lateral sclerosis during
mechanical insufflation-exsufflation
Tiina Andersen 1,2 , Magnus Hilland 3 , Astrid Sandnes 4 , Thomas Halvorsen 4,5 ,
Ove Fondenes 1 , John-Helge Heimdal 3,6 , Ole-Bjørn Tysnes 7 , Tom Karlsen 3 ,
Thor-Andre Ellingsen 3 , Ola Røksund 4,5 . 1 Norwegian Centre of Excellence for
Home Mechanical Ventilation, Thoracic Department, Haukeland University
Hospital, Bergen, Norway; 2 Department of Physiotherapy, Haukeland University
Hospital, Bergen, Norway; 3 Department of Otolaryngology/Head and Neck
Surgery, Haukeland University Hospital, Bergen, Norway; 4 Section for
Pediatrics, Institute of Clinical Medicine, University of Bergen, Norway;
5
Department of Pediatrics, Haukeland University Hospital, Bergen, Norway;
6
Institute of Surgical Science, University of Bergen, Norway; 7 Department of
Neurology, Haukeland University Hospital, Bergen, Norway
Introduction: Mechanical insufflation-exsufflation (MI-E) is the most effective
approach to increase peak cough airflow in patients with neuromuscular diseases,
thereby potentially augmenting airway clearance. Co-ordinated movements of
the glottis may be crucial for effect in amyotrophic lateral sclerosis (ALS), but
laryngeal response patterns to MI-E have not been studied.
Aims: To visualize laryngeal response patterns to MI-E in ALS patients.
Methods: Continuous videorecorded transnasal fiberoptic laryngoscopy (TFL)
was obtained in eight ALS patients (two non-bulbar and six bulbar) during MI-E
intervention (Cough Assist® , Respironics, USA), applying pressures of ±20 to
±50 cmH2 O, and instruction to inhale during insufflation and to actively exhale
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and cough during exsufflation. Laryngeal movements were assessed from the
videorecordings.
Results: In one patient, severe hypopharyngeal obstruction was observed already
±20 cmH2 O. In the remaining patients, hypopharyngeal obstruction was observed
during insufflation at 20-40cmH2 O in two and at 50cmH2 O in four patients, during
pressure drop from + to - at 20-40 cmH2 O in five, at 50 cmH2 O in six, and during
exsufflation in all patients, regardless of pressure. Aryepiglottic folds adducted
during insufflation in four patients. The response of the vocal folds could not be
observed in five patients due to hypopharyngeal obstruction or severe adduction
of aryepiglottic folds.
Conclusion: Larynx can be studied with TFL during MI-E. Marked hypopharyngeal obstruction was observed during exsufflation and during high insufflation
pressures. This may obstruct airflow, potentially disrupting positive effects of
MI-E.

P1186
Comparison of the impact of laparoscopy and laparotomy on
thoracoabdominal mechanics
Denise de Moraes Paisani, Adriana Claudia Lunardi, Desiderio Cano Porras,
Celso Ricardo Fernandes Carvalho. Department of Physical Therapy, University
of Sao Paulo, SP, Brazil
Abdominal surgery impairs respiratory system during the postoperative period. Laparoscopies (LPC) and laparotomies (LPT) are the most used surgical procedures;
however, there is not enough evidence regarding the differences of both surgeries
on the respiratory mechanics.
Objective: To compare the effect of laparoscopy and laparotomy surgeries on
thoracoabdominal mechanics.
Methods: This prospective study enrolled 19 consecutive patients, 9 undergoing
LPC and 10 LPT (56±9 yrs, BMI=24±4 kg/m2 ) that performed chest wall kinematics analysis (optoelectronic plethysmography) before and 2 days after surgery.
Patients were evaluated during quiet and deep breathing. Two way repeated measures ANOVA and post hoc Student Newman Keuls test were performed and
significance level was set at 5%.
Results: Surgical duration was similar between both groups (LPC=229.4±96 vs.
LPT=275.0±104min; p>0.05). After LPC and LPT surgeries, patients presented
similar decrease in chest wall volume at deep breath (respectively, 1.5±0.3 vs.
1.2±0.4L and 1.6±0.5 vs. 1.1±0.3L; p>0.05). However, LPT induced a decrease
in ABD volumes and a greater increase in URC and compared to LPC (respectively,
URC 48% vs. 39% and ABD 23% vs. 28%; p<0.001), after surgery.
Conclusions: Although LPC and LPT promote similar decrease on pulmonary
volumes in the postoperative period, LPT induces a greater apical breathing pattern.

the Valsalva maneuver (VM). The objective of this study was evaluated the cardiovascular responses during MEP and identify if this measure reproduces the
responses obtained in VM.
Methods: 19 healthy men participated in this study, 11 young (23±3 years) and 8
middle-age (45±3 years), divided in two groups – G1 and G2, respectively. They
performed the VM (3x) with 40mmHg of oral pressure during 15s, at the sitting
position using different mouthpieces (one with a leak of 2mm and another without).
The MEP (5x) was performed from total lung capacity, according ATS/ERS in the
same conditions of VM. We analyzed during VM and MEP: the heart rate variation
(HR) and systolic and diastolic blood pressure variation (SBP, DBP), and
the MEP and Valsalva index (MEPI, VI). ANOVA three-way with Holm-Sidak
post-hoc test (p<0.05) was employed to analyses de effect of maneuvers, groups
and mouthpiece.
Results: We observed that VM have values of SBP (VM: 11±8 mmHg; MEP:
6±6 mmHg), HR (VM: 40±11 bpm; MEP: 22±6 bpm) and indexes (IV: 2.0±0.4;
IMEP: 1.5±0.2) were bigger than MEP (p<0.05), independent of the group or the
mouthpiece. When we analyzed the groups influence we observed that G2 have
higher values of SBP and DBP than G1 (p<0.05), but not to VI and MEPI
(p=0.001). The mouthpiece effect was observed only in DBP (p=0.006) and the
piece without leak had the biggest values.
Conclusion: At the studied condition the MEP does not reproduce the cardiovascular responses observed in VM in healthy men.
Financial support: CNPq, FAPESP.
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P1187
Comparison between maximal inspiratory pressures measured by
unidirectional valve method and conventional method in healthy subjects
without artificial airway
Wellington Yamaguti, Marina Lança, Karen Kimoto, Elen Oliveira,
André Albuquerque, Christina Brito. Rehabilitation Service, Sírio-Libanês
Hospital, São Paulo, SP, Brazil
The most used method to evaluate maximal inspiratory pressure (MIP) is by
maintaining maximum negative pressure forced against an occluded airway (MIPsta). To eliminate the need for collaboration, a new technique was developed
using a unidirectional expiratory valve (MIPuni) in patients undergoing invasive
mechanical ventilation. The aim of this study was to compare these two methods
of measurement in patients with spontaneous breathing without artificial airway.
We also tested the intra- and inter-observer reproducibility of MIPuni. The study
had a crossover design and twelve healthy volunteers performed the evaluation of
MIP of each method in a randomized order. A digital manometer was attached
to a mouthpiece (MIPsta) or facemask (MIPuni) and the maximal value in each
method was considered. The MIPuni was evaluated by two independent observers
(A and B), at two different times (1st and 2nd tests) with an interval of at least one
week. MIPuni displayed significantly larger values than MIPsta (106.1±29.3 and
98.4±25.8, respectively; p=0.01). The MIPuni obtained by observer A was not
different from that obtained by observer B for both the 1st test (105.9±30.4 and
104.3±26.1, respectively; p=0.32) and the 2nd test (105.5±30.1 and 102.6±31.7,
respectively; p=0.24). The MIPuni obtained in the 1st and 2nd tests was not
different for both observer A (105.9±30.4 and 105.5±30.1, respectively; p=0.13)
and observer B (104.3±26.1 and 102.6±31.7, respectively; p=0,21). MIPuni is
the better method for measuring MIP in individuals without artificial airway. The
inter- and intra-observer measurements were similar.

P1188
Cardiovascular responses to maximal expiratory pressure and valsalva
maneuver in healthy men
Vinicius Minatel, Marlus Karsten, Amanda Tiemi Shimojo, Isabella Gracindo
Pissinato, Audrey Borghi-Silva, Aparecida Maria Catai. Physiotherapy, Federal
University of São Carlos, Brazil
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P1191
Cost effectiveness of an ambulatory oxygen (AO) clinic
Laura Cornish, Fran Dyer, Laura Webb, Julia Bott. Respiratory Care Team,
Surrey Community Health, North West Surrey, United Kingdom
Aim: Inappropriate oxygen prescription proves costly to the NHS. There is great
need to assess and review patients. We run an AO clinic to assess new patients and
review oxygen usage. We assessed the cost effectiveness of this clinic.
Method: Data from a retrospective audit were analysed for all patients who
attended clinic from April 2009 to November 2011. AO needs were assessed as
per current guidance. Oxygen prescriptions for any mode (LTOT, SBOT, ambulatory) were reviewed to ensure the patient has the correct modality. HOOFs were
amended to reflect correct oxygen usage or cancelled if no longer required. Costs
of running the clinic were calculated along with actual oxygen savings to evaluate
the effectiveness of this clinic (table 1)
Results: Data were available for 251 patients (199 new, 52 reviews). Of the new,
35% (n=70) had a current oxygen prescription. Of these 13% (n=25) did not meet
the criteria for the modality prescribed.
Of those for review, 71% (n=37) had received AO when they had undergone
pulmonary rehabilitation, the remaining 39% (n=15) had been prescribed oxygen
Savings and Expenditure of AO clinic
Oxygen savings

Background/Aim: The respiratory assessment, mainly the measure of maximal
expiratory pressure (MEP), has some contraindications because of similarity with

N
W
RA

New Patients
Reviews
Total

£29473
£17037
£43309

Clinic Costs

£9942
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in an earlier clinic but had declined PR. 15 patients were non-concordant, HOOFs
were amended to reflect actual oxygen usage.
Conclusion: This clinic is a cost effective way of reviewing patients AO and their
other modality needs at the same time.
We currently have 360 respiratory patients’ on some form of oxygen but do not
have sufficient resources to review them. Moreover, if we were able to conduct
these reviews in a more timely fashion, the period of inappropriate prescriptions
could be shortened and the cost savings even greater.

P1192
Noninvasive ventilation in emergency: Predictors of success or failure in cases
of acute pulmonary edema and the exacerbation COPD
Ivete Alonso Bredda Saad 1,2 , Juliana Nalin de Souza Passarini 1 ,
Carolina Kosour 1 , Andre Morcillo 1 , Lair Zambon 1 . 1 Division of Lung Diseases,
State University of Campinas, Campinas, SP, Brazil; 2 Universidade Paulista
Campinas
Background and objectives: The noninvasive ventilation (NIV) has been the technique chosen for cases of acute respiratory failure due to acute pulmonary edema
(APE) and exacerbation of Chronic Obstructive Pulmonary Disease (COPD). The
objective was to evaluate predictors of success or failure of NIV in an emergency
department from Brazil.
Methods: The NIV was used in patients with COPD exacerbation or APE. If no
improvement in 2 hours or there is any contraindication to continue with NIV,
endotracheal intubation (EI) is performed and considered the endpoint.
Results: The study included 152 patients. On average, the use of NIV was 10
hours for patients with COPD (n = 60) and 7.5 hours for patients with APE (n =
92). It was observed that 75.7% successfully evolved and 24.3% were intubated,
and those who progressed unfavorably presented lower oxygen saturation 78.3%
compared with those who achieved successfully after NIV, with mean oxygen
saturation 84.2%. The findings showed there was a statistically significant difference when researching the APACHE II score and respiratory frequency above 25
in the patients who developed IE. Among patients diagnosed APE, a chance of
evolution EI was 63% lower (adjusted OR = 0.37 95% CI: 0,14-0, 96). Similarly,
higher values of the Glasgow Coma Score (GCS) and oxygen saturation reduce
the chance of adverse developments.
Conclusions: The NIV should be used in emergency services in this cases.
Variables like oxygen saturation below 80%, respiratory frequency above 25,
higher value of APACHE II and among those who received Bilevel may indicate
progression to EI.

P1193
Psychological functioning of patients at earlier grades of COPD
Alda Marques 1,2 , Cristina Jácome 1 , Raquel Gabriel 1 , Daniela Figueiredo 1,2 .
1
Escola Superior de Saúde da Universidade de Aveiro, Universidade de Aveiro,
Portugal; 2 Unidade de Investigação e Formação Sobre Adultos e Idosos, Instituto
de Ciências Biomédicas Abel Salazar, Porto, Portugal
Chronic Obstructive Pulmonary Disease (COPD) has a major impact on patients’
psychological function. Anxiety and depression have been reported in approximately 50% of patients with COPD. However, most of the available data is
related to patients at advanced grades. The aim of this study was to assess the
presence of anxiety and depression in patients at earlier grades of COPD. A crosssectional study was carried out with 98 outpatients with COPD (GOLD 1 and
GOLD 2) in the central region of Portugal. Socio-demographic and functioning
data were collected with a questionnaire based on the International Classification
of Functioning, Disability and Health. Spirometry was also performed. Anxiety
and depression were evaluated using the Hospital Anxiety and Depression Scale
(HADS). Descriptive statistics and χ2 tests were applied using PASW Statistics
version 18.0. Participants mean age was 64.46±12.68 years old and mean FEV1
% predicted was 75.59±15.88. Approximately half of the sample (n=53; 54.08%)
had symptoms of anxiety (HADS-A≥8), 40.82%(n=40) of depression (HADSD≥8) and 31.63%(n=31) of both. The grade of COPD and gender were not
found to be significantly associated with anxiety or depression. However, anxiety
was significantly associated with severe dyspnea (p=0.025) and depression with
higher difficulties in walking (p=0.001) and higher restrictions in participating in
community life (p=0.049). Patients with COPD at earlier grades have high levels
of anxiety and depression. Knowledge about the psychological functioning of
patients with COPD will inform psycho-education and respiratory physiotherapy
interventions, to support patients and improve their adjustment to the disease.

P1194
Muscle function in patients with COPD
Margareta Emtner 1,2 , Mikael Andersson 1,2 , Anne Marie Grönberg 3 ,
Linda Moberg 4 , Frode Slinde 3 , Ulla Svantesson 4 . 1 Neuroscience, Physiotherapy,
Uppsala University, Uppsala, Sweden; 2 Medical Science, Respiratory Medicine
and Allergology, Uppsala University, Uppsala, Sweden; 3 Clinical Nutrition,
Sahlgrenska Academy, Gothenburg University, Gothenburg, Sweden; 4 Clinical
Neuroscience and Rehabilitation, Sahlgrenska Academy, Gothenburg University,
Gothenburg, Sweden

activity due to dyspnea which often results in impaired muscle function. The aim
of this study was to make a survey of muscle function in patients with COPD and
to relate these findings to health related quality of life.
Methods: One hundred patients with COPD (FEV1% predicted, 43±17, stage
II-IV) (59% women) with a mean age of 64±7 years for the women and 67±6
years for the men participated in the study. All patients carried out performance
based tests including isometric muscle strength of the quadriceps muscle, hand
grip strength, and 30 meter walking test (self chosen and maximal speed). Health
related quality of life was assessed with SF-36 and SGRQ.
Results: Muscle strength in the quadriceps muscle reached 85% in patients with
COPD in comparison with a reference group of healthy persons. Comparable values for hand grip strength were 90% and walking speed 74-80%. Maximal walking
speed correlated with SF-36 (r=0.38, p<0.001) and SGRQ (r=0.36, p=0.001).
Conclusion: Muscle function is generally impaired in patients with COPD, and
should be measured in addition to lung function.

P1195
Postural changes in children with non-cystic fibrosis bronchiectasis
Baki Umut Tugay 1 , Hülya Arikan 2 , Ugur Özçelik 3 , Nazan Tugay 1 .
1
Physiotherapy and Rehabilitation, Mugla University, School of Health, Mugla,
Turkey; 2 Physiotherapy and Rehabilitation, Hacettepe University, Faculty of
Health Sciences, Ankara, Turkey; 3 Pediatric Chest Diseases, Hacettepe
University, Faculty Medicine, Ankara, Turkey
Bronchiectasis not caused by cystic fibrosis (CF) is often perceived to be rare
in western societies, but remains an important cause of chronic suppurative lung
disease in the developing world among children. Although, the clinical features,
radiological, and histological findings in these children was investigated there is
not enough knowledge about the musculoskeletal consequences of the disease.
Therefore the aim of this study is to document the musculoskeletal affects of
the disease process. 24 patients with non-CF bronchiectasis (mean age 13,2(3,4)
years) participated in the study. Anterior, posterior and lateral postural analyses was
performed and thoracic kyphosis angle was measured from lateral chest X-Rays. 4
(16.7%) patients had kyphosis (over 35 degrees) and mean angle of thoracic curve
was 28.5(5.1) degrees. There was scoliosis in 3 (12.5%) of the children. Bilateral
pes planus was present in 8 (33.3%) patients. There was barrel chest deformity in 7
(29.2%), pectus carinatum deformity in 2 (8.3%) and pectus excavatum deformity
in 4 (16.7%) patients. 17 (70%) patients had also protracted shoulders. Our results
indicate a high rate of postural deformities or adaptations especially in the upper
body of the patients with non-CF bronchiectasis. Since the upper body posture
is carefully related to the pulmonary functions these changes should be closely
monitored as soon as the patients are diagnosed and necessary preventive and
corrective physiotherapy programs must be initiated.

P1196
Evaluate the autonomic nervous system during the shuttle test (TS) in asthma
difficult to control
Ivan Peres Costa 1 , Jessyca Caroline dos Reis Pereira 1 , Audrey Borghi-Silva 3 ,
Dirceu Costa 1 , Luis Vicente Franco Oliveira 1 , Roberto Stirbulov 2 ,
Luciana Maria Malosá Sampaio 1 . 1 Progama de Mestrado e Doutorado em
Ciências da Reabilitacao, Nove de Julho University, Sao Paulo, SP, Brazil;
2
Santa Casa de Misericórdia de Sao Paulo Hospital, Santa Casa de Misericórdia
de Sao Paulo Hospital, Sao Paulo, SP, Brazil; 3 Universiudade Federal de Sao
Carlos, Universiudade Federal de Sao Carlos, Sao Paulo, SP, Brazil
Introduction: The autonomic nervous system (ANS) is a primary role in controlling airway caliber and its dysfunction may contribute to the pathogenesis of
respiratory diseases.
Objective: To evaluate the autonomic nervous system during the Shuttle Test (TS)
in asthma difficult to control.
Method: Twenty patients with asthma (30-52 years) and fifteen healthy subjects
(30-52 years) were studied. We conducted the following procedures: controlled
walk test (shuttle test) andheart rate variability. Were recorded for 360 seconds
during the Shuttle Test. HRV was analyzed in the time domain (TD) (RMSSD
index, ie, the root mean square of squares of differences between successive R-Ri
records, and the SDNN index, ie the standard deviation of Ri- R ms in normal and
in the frequency domain (FD) from the low frequency (LF) and high frequency
(HF) in normalized units (NU) and LF/HF ratio.
Results: In DT, the asthma group (GA) had significantly higher values for SDNN
and RMSSD) during the Shuttle test, when compared with the control group (CG).
In DF, the GC showed significantly higher values of the components of HF and
LF and HF components.
Conclusion: It can be concluded that patients with difficult to control asthma
showed a reduced HRV compared with healthy during the Shuttle Walk Test with
an increase in vagal activity simpatic. Thus, it can be suggested that in future
studies, HRV can become a useful tool for parameters in cardiovascular risk
stratification in this population, and in the evaluation of different physical therapy
interventions to treat these patients.

Introduction: Patients with COPD are likely to decrease their level of physical
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P1197
Chest expansion in school-age children with mild bronchial asthma
Katerina Neumannova 1 , Jakub Zatloukal 1 , Jana Rydlova 2 , Dana Dvorakova 1 .
1
Department of Physiotherapy, Faculty of Physical Culture, Palacky University,
Olomouc, Czech Republic; 2 Miramonti Children’s Medical Institution,
Luhacovice Spa, a.s., Luhacovice, Czech Republic

P1199
Maximal inspiratory and expiratory mouth pressures in children with mild
bronchial asthma
Jakub Zatloukal 1 , Katerina Neumannova 1 , Jana Rydlova 2 , Dana Dvorakova 1 .
1
Department of Physiotherapy, Faculty of Physical Culture, Palacky University,
Olomouc, Czech Republic; 2 Miramonti Children’s Medical Institution,
Luhacovice Spa, Luhacovice, Czech Republic

Introduction: The presence of persistent bronchial asthma (BA) is usually connected with limited chest expansion (CE) [1], but there are no reference values to
express if there is a serious limitation.
Aims: To evaluate an effect of a 4-week pulmonary rehabilitation programme
(PRP) on CE in school-age children with mild BA.
Methods: One-hundred-and-fourteen children with BA (aged 12.0m2.6 years) were
examined and recruited for the intervention group (I), which attended a 4-week
PRP including respiratory physiotherapy, inhalation, physical activity training in
group sessions. Two-hundred-and-eight healthy children (aged 11.9±2.0 years)
were examined and assigned to the control group (C). Both groups underwent a
CE assessment, which was performed with a tape cloth measure at the level of 4th
intercostal space (IC) and at the level of xiphoid process (XP).
Results: CE of the I group was significantly lower at baseline compared to the C
group. After the 4-week PRP a significant improvement was achieved that resulted
in a presence of not significant difference between the I and C group in almost all
subgroups.
CE of BA and healthy children

Girls
Girls
Boys
Boys

CE (cm)

I baseline

C

p (t-test)

I follow-up

C

p (t-test)

IC
XP
IC
XP

5.4±1.5
4.6±2.0
6.0±2.4
5.7±2.3

6.9±1.7
6.4±1.6
7.4±1.7
6.5±1.8

0.000
0.000
0.000
0.02

6.9±2.0
5.8±1.8
7.8±2.3
7.1±2.2

6.9±1.7
6.4±1.6
7.4±1.7
6.5±1.8

NS
0.03
NS
NS

Table 1
Mouth pressure (cmH2O) E baseline
Girls
Boys

Conclusion: The PRP led to a significant improvement of chest expansion in BA
children, who had CE previously decreased.
Study was supported by grants of the Palacky University – FTK_2011_010;
FTK_2012:023.
Reference:
[1] Lopes, E. A. et al. Assessment of muscle shortening and static posture in
children with persistent asthma. Eur J Pediatr 2007; 166: 715-721.

MIP
MEP
MIP
MEP

58.3±23.9
64.3±23.3
76.5±29.5
90.0±33.6

C

p (t-test) E follow-up

58.2±21.7
71.4±24.4
74.6±2+.3
89.4±23.9

NS
NS
NS
NS

71.2±24.9
78.7±25.6
89.1±28.6
104.3±33.7

C

p (t-test)

58.2±21.7 0.0005
71.4±24.4
NS
74.6±2+.3 0.0005
89.4±23.9 0.002

Table 2

Girls
Boys

Mouth pressure (cmH2O)

E baseline

E follow-up

p (t-test)

MIP
MEP
MIP
MEP

58.3±23.9
64.3±23.3
76.5±29.5
90.0±33.6

6.9±1.7
6.4±1.6
7.4±1.7
6.5±1.8

0.000
0.000
0.000
0.000

Conclusion: The MIP and MEP values in children with mild BA are not significantly lower than values of healthy children.
Study was supported by grants of the Palacky University – FTK_2011_010;
FTK_2012:023.

P1198
Chest expansion in preschool-age children with mild bronchial asthma
Katerina Neumannova 1 , Jakub Zatloukal 1 , Jana Rydlova 2 , Martina Slachtova 1 .
1
Department of Physiotherapy, Faculty of Physical Culture, Palacky University,
Olomouc, Czech Republic; 2 Miramonti Children’s Medical Institution,
Luhacovice Spa, a.s., Luhacovice, Czech Republic
Introduction: A chronic respiratory disease in adults is often connected with limited chest expansion (CE). We can not find the evidence about CE in preschool-age
children at previous published studies and there are no reference values to express
if there is a serious limitation.
Aims: To evaluate an effect of a 4-week pulmonary rehabilitation programme
(PRP) on CE in preschool-age children with mild bronchial asthma (BA).
Methods: One-hundred-and-three children (aged 5.2m0.7 years) with BA were
examined and recruited for the intervention group (I), which attended a 4-week
PRP including respiratory physiotherapy, inhalation, physical activity training in
group sessions. One-hundred-and-sixty-four healthy children (aged 5.2±0.8 years)
were examined and assigned to the control group (C). Both groups underwent a
CE assessment, which was performed with a tape cloth measure at the level of 4th
intercostal space (IC) and at the level of xiphoid process (XP).
Results: Both levels of CE of the I group were significantly lower at baseline compared to the C group. After completing the 4-week PRP a significant improvement
was achieved that resulted in a presence of not significant difference between the
I and C group in almost all subgroups.
CE of BA and healthy children

Girls
Girls
Boys
Boys

Introduction: Decreased respiratory muscle strength can lead to a higher respiratory effort that reflects on a quality of life in patients with bronchial asthma
(BA).
Aim: To compare maximal inspiratory (MIP) and expiratory (MEP) mouth pressures in healthy children and children with BA undergoing a pulmonary rehabilitation programme (PRP).
Methods: The examined group (E) consisted of 108 children with mild BA
(aged 11.9±2.6 years), who underwent a 4-week PRP which included respiratory
physiotherapy and physical activity training. The MIP and MEP assessment was
performed at the baseline and after the PRP. The control group (C) consisted of
208 healthy children (aged 11.9±2.0 years) without any treatment.
Results: The MIP and MEP values of BA children were about the same or lower
than those of C group at the beginning of the PRP, but there were no significant
differences among the groups (Table 1). A significant improvement of MIP and
MEP was observed in BA children after the PRP (Table 2) and furthermore the
MIP and MEP values were higher than values in C group (Table 1).

CE (cm)

I baseline

C

p (t-test)

I follow-up

C

p (t-test)

IC
XP
IC
XP

2.3±0.9
2.5±1.5
2.5±0.8
2.6±0.9

2.9±1.2
3.0±1.2
3.2±1.3
3.6±1.7

0.004
0.02
0.001
0.000

2.9±1.0
3.1±1.3
2.8±0.9
3.0±1.0

2.9±1.2
3.0±1.2
3.2±1.3
3.6±1.7

NS
NS
NS
0.02

Conclusion: The decreased CE constituted a functional disorder in BA children,
because the PRP led to a significant improvement and restoration of their CE.
Study was supported by grants of the Palacky University – FTK_2011_010;
FTK_2012_023.

P1200
In vitro comparison of emitted dose with 2 types of nebulizers during non
invasive ventilation
Jean-Bernard Michotte, Emilie Jossen, Jean Roeseler, Giuseppe Liistro,
Grégory Reychler. Physiotherapy, Haute Ecole de Santé Vaud, Lausanne,
Switzerland Intensive Care Unit, Cliniques Universitaires Saint-Luc, Brussels,
Belgium Pneumology Unit, Cliniques Universitaires Saint-Luc, Brussels, Belgium
Introduction: Non invasive ventilation (NIV) and inhaled therapy are important
components of the medical management of COPD patients. Sometimes, both therapies need to be administered simultaneously. It has been shown that it is feasible
and effective to deliver nebulized bronchodilatators during NIV.
Objectives: Primary objective was to compare emitted dose (ED) of different
types of nebulizers coupled with a single limb circuit bilevel ventilator. Secondary
objective was to evaluate the impact of the position of nebulizers on the circuit.
Material and methods: Amikacin (500mg in 4 mL) was nebulized by two vibrating mesh nebulizers (Aeroneb® Pro and Aeroneb® Solo, Aerogen, Ireland) and
by a classical jet nebulizer (SideStream; Medic-Aid; UK). The nebulizers were
connected to a single limb circuit ventilator (Trilogy® 100, Philips-Respironics,
USA), either before (Position 1) or after (Position 2) the passive exhalation port
(Whisper Swivel II® Philips-Respironics, USA). The bilevel ventilator was set
in spontaneous mode and connected to a lung model to mimic a COPD patient
breathing (RR of 16 breaths/minute, I/E ratio of 1:3 and VT of 400 mL). A filter
was interposed between the lung model and the circuit. ED was measured by the
residual gravimetric method.
Results:
Emitted dose by nebulizer at each position

Position 1
Position 2
p

Aeroneb® Pro

Aeroneb® Solo

Jet nebulizer

p

98.7±4μg
309±18μg
<0.0001

113.1±10μg
343.3±30μg
0.0001

76.8±8μg
96.8±5μg
<0.05

0.004
<0.0001

Mean±SD.

Conclusion: Associated with a single limb circuit bilevel ventilator, emitted dose
of vibrating mesh nebulizers are greater than jet nebulizer. Moreover to place the
nebulizer after the passive exhalation port is optimal for all the devices.

219s

S UNDAY, S EPTEMBER 2 ND 2012
P1201
An initial investigation by electronic survey of current UK physiotherapy
practice into the use and delivery of nebulised isotonic saline
Joanna Hobbs, Joy Conway, Deborah Craddock. Faculty of Health Sciences,
University of Southampton, United Kingdom
Introduction: Physiotherapy is used widely to assist with airway clearance. Nebulised isotonic saline (0.9%) as a method of enhancing airway clearance has become
a clinically accepted adjunct to physiotherapy in the treatment of many chronic
lung conditions but it has little scientific evidence on which to base its use.
Aim: To explore the current UK physiotherapy practice regarding the use and
delivery of nebulised isotonic saline.
Sample and Methods: This pilot study made use of a prospective mixed methods
survey. A questionnaire was designed, validated and administered electronically to
a convenience sample of UK respiratory physiotherapists who were of members
of the Association of Chartered Physiotherapists in Respiratory Care (ACPRC).
Steps were taken to promote reliability and validity of findings and results were
analysed using a combination of descriptive and inferential statistics.
Results: The majority of participants (90.3%) agreed that nebulised isotonic saline
aids sputum clearance, however no participants thought that there was a strong
evidence base. It was noted that there were deviations from the manufacturers
guidelines for the use of nebulisers. In addition, findings illuminated that large
variations of flow rates for the driving gas used to operate the nebuliser ranging
from 5l/min to 15l/min.
Conclusions: Although a pilot, this study highlights the need for more training on
the delivery and prescription of nebulised isotonic saline for respiratory physiotherapists. It also highlights the need for more research into the clinical applications
of nebulised isotonic saline as an adjunct to physiotherapy treatment.

117. Nursing led education and follow-up
strategies: impact on readmission, self care and
patient experiences
P1202
Preventing readmission of patients with COPD
Angela Charlesworth, Rehan Mustafa, Fiona Bates, Tina Stallard,
Kathleen Stevens, Rosie Watts, Joan Summersgill, Cindy Lightowler. COPD
Outreach Service, The James Cook University Hospital, Middlesbrough,
Cleveland, United Kingdom
Introduction: According to a recent report by the British Lung Foundation, 1 in
3 people with a COPD exacerbation in the UK are readmitted within 28 days of
discharge.
Aim: To reduce readmissions of COPD patients within 30 day subsequent to
hospital discharge.
Method: From June 2011, we introduced a telephonic follow up service (once
a week phone call by outreach nurses for 30 days), thereby offering extended
monitoring and advice beyond standard home visits, for patients sent home with
early facilitated discharge. Further home visits were arranged and treatment advice
was provided when appropriate. Patients were encouraged to contact the outreach
team themselves if needed.
Results: Over the course of subsequent 6 months, 136 patients were sent home
with early facilitated discharge. A total of 353 phone calls were made. 11% (n=15)
of patients received further nursing intervention to prevent readmission, of these
66% (n=10) of patients required antibiotics and/or steroids, prescribed by the
outreach nurses. Interventions in this group led to 28 additional home visits and 8
telephone consultations. 11% of patients (n=16) were readmitted within 30 days
of hospital discharge but only 5% (n=7) of readmissions were due to a respiratory
cause. Of the 16 readmissions, 70% (n=11) were admitted out of service hours,
with just over 10% (n=2) being within working hours of the outreach team.
Conclusion: The telephonic follow up service prevented 15 patients from readmitting with an exacerbation of their COPD. It may be that offering this simple
intervention will lead to an improvement in readmission rates for COPD in South
Tees. To assess this, we plan to review readmission rates of patients prior to June
2011 and compare them with our current figures.
P1203
Do telephone interventions of patients with COPD prevent readmission?
Marie Lavesen 1 , Rikke Overgaard 1 , Sabine Mazurek 1 , Addie Just 2 ,
Dorthe Overgaard 1 . 1 Department of Pulmonary and Infectious Diseases,
Hilleroed Hospital, Hilleroed, Denmark; 2 Department of Quality, Hilleroed
Hospital, Hilleroed, Denmark
Introduction: In 2009 at Hilleroed Hospital 22% of patients with COPD were
readmitted within 30 days and 32% within 84 days. Literature showed that indicators for readmission were: MRC ≥3, comorbidities, physical inactivity, living
alone, poor health-related quality of life and the patients’ need for social support.

Aims: To investigate whether telephone follow-up:
– Reduce number of readmissions
– Increase quality of discharge
– Improve patients’ knowledge
The hypothesis tested is that telephone interventions provide greater security for
patients with COPD in order to support self-management and reduce number of
readmission.
Methods: A randomized trial were performed with an intervention group (N=115),
who was contacted by a nurse 3 & 30 days after discharge. Additional telephone
calls were offered if needed.
Through appreciated inquiry the patients’ experience due to the admission was
clarified. Dialog and providing knowledge were used to support self-management
and coping with exacerbations. After 30 days the patients’ answered a questionnaire containing generic questions about health status, managing COPD and an
evaluation of the intervention. The control group (N=97) was also contacted on
day 30 and answered the same questionnaire except questions about evaluation.
SPSS statistics were used to analyze data.
Results: The preliminary results indicate that there was no effect on the number
of readmissions. The majority of the intervention group felt secure and content
knowing that a nurse will provide a follow-up call. The ability to contact health
professionals when needed was important.
Conclusion: Telephone follow-up did not reduce the number of readmissions for
patients with COPD compared to a control group.

P1204
Self-care 3 months after COPD patient education: A qualitative descriptive
analysis
Camilla Askov Mousing, Kirsten Lomborg. School of Health Sciences, Randers
School of Nursing, VIA University College, Randers, Denmark Department of
Public Health, Nursing Science, Aarhus University, Aarhus, Denmark
Introduction: The literature indicates a conflict between the documented effect of
COPD patient education and the patients’ own experiences of the benefit in their
everyday life.
Aim: To explore from the patients’ perspective how group patient education
influences their self-care three months after attending the program.
Methods: In the period 2009-2010, eleven patients diagnosed with COPD completed an 8-week group education program in a Danish community health center.
The patients were interviewed 3 months after completion of the program.
Results: Patients reported that their knowledge of COPD had increased, that they
had acquired tools to handle their symptoms; and that the social aspect of patient
education had motivated them to utilize their new habits after finishing the course.
The data indicate that patients need a “ripening period” to integrate new habits and
competencies into everyday life. As a side effect of the study it appeared that the
research interview focused the patients’ attention on their newly acquired skills
and made them more aware of their enhanced self-care.
Conclusions: Patients’ self-care may be enhanced through group education, even
though the patients are not always able to see the immediate outcome. Some
patients may require professional help to implement their newly acquired knowledge and skills in everyday life. A planned dialogue concentrating on self-care in
everyday life 3 months after finishing the course may enhance patients’ awareness
and appraisal of their acquired competencies.

P1205
Proper inhaler’s technique closely related to proper instruction
Pik Kee, Maggie Lit 1 , Kuen Han Lee 1 , Lai Fong, Amy Tsoi 2 . 1 Respiratory
Medicine, Queen Elizabeth Hospital, Hospital Authority, Kowloon, Hong Kong;
2
Medicine, Queen Elizabeth Hospital, Hospital Authority, Kowloon, Hong Kong
Introduction: Evidence suggests that many patients don’t use their meter dose
inhalers (MDI) correctly and mostly related to improper instruction.
Objectives: It is an observational pre & post-lecture assessment study aims to
assess the knowledge and practical competency of the nurses.
Methodology: The assessment items including 4 categories, applicable to only
MDI and Spacer inhaler device: 1. patient observation, 2. drug explanation to
patients, 3 choice of assisting device, 4. instruction on how to use inhalers or
spacer, 5. monitoring the effect & side effect and reporting.
Four identical sessions of 1.5-hour lectures including hands-on workshops on
inhalers have been held from September to October 2011. Returned demonstration
and compulsory audit assessment were required pre and post lectures with 2
months intervals.
Results: 54 nurses completed the pre-lecture audit and 87% were registered nurses.
30% had at least 5 years’ medical experience but none show full competence in
demonstrating all 14 steps for MDI and 12 steps for spacer correctly. The mean
steps of MDI & spacer are only 5.6 and 6.6 respectively. A total of 32 nurses
had attended the lectures and amongst which 26 nurses had performed the pre-and
post-audit assessment. A significant improvement is found in mean steps for MDI
(4.4 vs. 10.3) and spacer (5.7 vs. 10.25) The overall post-audit mean steps are 10.09
for MDI and 10.43 for spacer respectively (p<0.001) Both post audit assessment
had been shown to achieve significantly improvement.
Conclusion: Proper inhaler technique depends on proper instructions. MDI and
spacers checklists have been formulated and revised for providing step by step
guidance. A regular training workshops and lectures will be held quarterly.
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P1206
Care-continuity for COPD patients
Pik Kee, Maggie Lit, Kuen Han Lee, Lai Fong, Amy Tsoi, Man Po Lee, O. Wing
Hing, Wai Man, Johnny Chan. Medical Department, Hospital Authority,
Kowloon, Hong Kong
Introduction: A multi-disciplinary integrated COPD programme has commenced
since 2011 to reduce unplanned readmission and provide post-discharge care.
Respiratory-nurse acts as a case-manager for disease management and provision
of continuitycare in nurse-led COPD clinic.
Objectives: A prospective study is conducted from January to December 2011
aimed to review the subsequent outcomes in the programme.
Methodology: COPD Clinical Pathway is being adopted for in-patient recruitment
including suspected patients with clinical features of COPD. We stressed on inhaler and spacer technique, appropriateness of the inhaler’s prescription, and early
diagnosis detection before discharge.
Proper referral will be coordinated for early rehabilitation, home-visit care and
advanced specialty care. All recruited cases were scheduled for nurse-clinic visit
and subsequent follow-up. The wide range of advanced specialized nursing care are
including symptoms assessment, spirometry monitoring, self care plan education,
optimizing inhaler’s using skill and making referral.
Results: 355 in-patients, predominantly male (87.6%), had been recruited and
26.5% are referred to nurse clinic. 20.8% are chronic smokers and over 70% has
successfully quitted smoking. However 80% were knowledge deficit regarding
COPD. 87.3% demonstrated failed inhalers and spacer technique but a significant
improvement is found after continuous education. 53.8% vs. 28.8% (p=0.001).
Overall, 92.3% express satisfaction and will continue follow-up in the clinic.
Conclusion: Respiratory nursing care plays a vital role in optimizing therapy
and self-home plans management. The long term effectiveness and particularly
unplanned readmission rates needs to be evaluated in prospective controlled trials.

P1207
Saving your G –ass!!!
Phyllis Murphie, Helen Coles, Margaret Gall, Irene Hunter, Jane Gysin,
Stuart Little. Respiratory Medicine Department, NHS Dumfries and Galloway,
Dumfries, United Kingdom
A national home oxygen service contract review is being undertaken in NHS
Scotland with the implementation of a domiciliary oxygen service best practice/guidance Statement. The Respiratory nursing team in NHS Dumfries and
Galloway have undertaken a regional review of all patients using any modality of
home oxygen. Since March 2011 - 300 patient clinic reviews have been conducted
regarding home oxygen use in the nurse led clinics.
Findings: Prescription of oxygen is often conducted without establishing that
people meet the criteria for this. There is a perception that oxygen is a treatment
for breathlessness without assessing for hypoxaemia. Inappropriate prescribing is
arising both in primary and secondary care settings. The costs of inappropriate
oxygen prescribing are significant.
Outcomes: 50 oxygen concentrators installed for those who met the criteria for
LTOT resulting in a saving of £30,000 in previous oxygen cylinder prescribing
costs. 30 patients identified who met the criteria for the more efficient Homefill
oxygen system with predicted annual savings costs of £47,000. 20 patients were
identified who would benefit from an oxygen conserving device adding further efficiency savings. Oxygen was withdrawn from 12 users who were not hypoxaemic
with only two being problematic.
Conclusions: Better technology/equipment that meets service user’s needs is becoming available regionally and nationally. National Guidance/best practice local
adoption and implementation are central to better prescribing practices and service
improvement. A successful educational, communication and implementation strategy are central to delivering this new service locally. Significant efficiency savings
have already been identified in our organisation as a result of this review.

P1208
An examination of psycho-social factors among adult patients with asthma
Junko Yamanaka 1,2 , Satoshi Ogino 2 , Hiroshi Fijiwara 3 , Chiko Okada 4 , Setsuko
Yamamoto 4 , Naoko Ochiai 4 , Seijiro Minamoto 4 . 1 Nursing and Medical Care,
Faculty of Health Science, Kio University, Nara: 2 Division of Health Sciences,
Osaka University Graduate School of Medicine, Osaka; 3 Allergy and Internal
Medicine, Fujiwara Internal Medicine, Osaka; 4 Allergy and Internal Medicine,
Osaka Prefectural MC for Respiratory and Allergic Diseases, Osaka, Japan
Introduction: Nursing staff provide support for patients with asthma to facilitate
effective self-management, which, in turn, will contribute to achieving the ultimate
goal of asthma care: improving the Quality of life(QoL) of the patients. However,
psycho-social factors, in particular, personality traits, have a significant impact on
the delivery and effectiveness of self-management support, and are considered as
a factor that impairs the control of symptoms.
Objective: The purpose of this study was to examine personality traits of adult
patients with asthma and associated factors.
Methods: We conducted a questionnaire survey involving 291 patients with asthma
under outpatient treatment at respiratory care facilities in Osaka Prefecture. We
quantified and scored personality traits to be said to be easy to feel stress. These
scores and associated factors were analyzed statistically.

Results: A comparison of those with high and low scores for personality trait
items showed that the high group engaged in self-management activities mostly in
a passive manner, with significantly low scores for stress-coping items.An analysis
of the QoL using the Asthma Health Questionnaire-33 Japan (AHQ-33J) showed
that those with high scores for emotional experiences, aggravating factors, and
the restriction of social activity, as well as those with high overall scores had a
significantly impaired QoL.
Conclusions: The findings suggest that personality traits exert an influence on
patients’ self-management behavior and QoL. Due consideration should be given
to the contributing factor when providing self-management support.

P1209
Difficulties experienced by the asthmatic patients in southern Turkey
Hicran A. Bektas, Ilkay K. Keser, Arzu O. Akcan. Akdeniz University Antalya
School of Health, Akdeniz University, Antalya, Turkey
Chronic diseases like asthma have a great impact on the everyday life of patients.
The purpose of this descriptive study was to determine the difficulties experienced
by the asthmatic patients in Southern Turkey. The sample was composed of 105
asthma patients who had been receiving medical therapy in Akdeniz University
Hospital. Data were collected through a demographic data form and the questionnaire about the asthma patients’ physical, psychological, social, economic and
treatment-related difficulties. The asthma patients in the sample averaged 55.68
years of age (SD 12.29 years, range 18–85) and included most patients who were
female (61.9%), married (77.1%), housewife (47.6%) and had completed primary
education (40%). Difficulties experienced by the asthmatic patients physically were
dyspnea (85.7%), wheezing (82.9%), tiredness (82.9%), cough (76.2%), psychologically were sadness (85.7%), anxiety (64.8%), anger (59.0%), panic (45.7%),
socially were do not enter to the closed/crowded places (65.7%), do not go to see
to their relatives/friends, economically were loss of income (36.2%), inability to
pay for expensive drug charges (30.5%), inability to pay the hospital fees (14.2%),
inability to pay fees for the treatment (12.4%), treatment-related difficulties were
not having an adequate knowledge about the asthma attack (48.5%), not receiving
an adequate information about the treatment (32.3%), not being aware of the consequences of the treatment (23.8%). The information gathered from this study led
us to reevaluate the healthcare services for asthmatic patients to improve physical,
psychological, and social aspects of the nursing care as a whole.

P1210
Exploration and development of practice with non invasive ventilation (NIV)
to patients with chronic obstructive pulmonary disease (COPD) in
exacerbation based on the patients, their relatives and healthcare
professionals perspectives on treatment
Helle Marie Christensen 1 , Ingrid Titlestad 1 , Lotte Huniche 2 . 1 Department of
Respiratory Medicine, University of Southern Denmark, Institute of Clinical
Research, Odense, Denmark; 2 Health, Man and Society, University of Southern
Denmark, Institute of Public Health, Odense, Denmark
Background: Assessment of life expectancy and end stage COPD is difficult
and often discussed in the clinical setting with regards to the ordination “Notto-intubate” and “Continuation of respiratory assistance/NIV” as life sustaining
treatment. There is little knowledge of how the patients experience NIV, and health
care professionals express a need for developing new clinical strategies which
draws on patient’s perspectives.
Aim: To provide insight into how patients with COPD experience treatment with
NIV. To develop new clinical strategies for treatment with NIV based on patients,
relatives, and health care professionals perspectives.
Method: The project is based on critical psychological practice research. A group
of co-researchers convenes 10 times over the course of 12 months including the
principal researcher and interdisciplinary clinicians from the Department of Respiratory Medicine. The group describes and analyzes practice of NIV treatment in the
department. Clinicians contribute with experience based issues, and the researcher
contributes with issues based on a combination of fieldwork and semi-structured
interviews with patients and their relatives.
Results: At present 11 patients who have been hospitalized and treated with NIV
in 2011 and 3 of their relatives have been interviewed. Patient interviews revealed
that all 11 patients expected and wanted to be treated with NIV if necessary in the
future even though 2 patients described fear during treatment and 10 experienced
more or less discomfort with the treatment.

P1211
Functional status measures related to quality of life in patients with lung
cancer
Georgia Narsavage, Yea-Jyh Chen, Trisha Petitte, Michele Ryan, Tara Forth,
Charles Coole, Ilana Chertok. School of Nursing, West Virginia University,
Morgantown, WV, United States
Purpose: The Purpose of this study was to compare use of the PFSS-11 (Pulmonary
Functional Status Scale-11 item) and QOL for 24 patients with lung cancer in a
telemonitoring RCT. Psychometric analysis supported the validity and reliability
of the PFSS-11 (Chen et al., Res Nurs Health, 2010;33:477-85). It includes items
measuring difficulty with daily life, important to Quality of Life (QOL).
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Sample: Age 62.8±11.3 yrs; 62% married; 29% living alone; 16.7% Medicaidwelfare; 45% low income; 45.8% stage IV lung cancer; 79% with previous
hospitalizations; 46.7% had COPD comorbidity.
Methodology and findings: Measures were completed in hospital (T1), 48 hours
after discharge (T2) and 2 weeks after discharge (T3). Relationships between
functional status and QOL measures were examined at T3. As shown in Figure
1-Table, there was a significant correlation (rho=0.728,p<.01) with the PFSS-11
score and the World Health Organization 5-item QOL scale (WHO-5), but not
with the EuroQOL Visual Analog Scale (EQ VAS).

However, the EQ VAS attained significance (rho=0.883, p<.01) when the analysis
was limited to the telemonitoring intervention group.
Discussion/Conclusions: It is feasible to use condition specific (PFSS-11) and
generic (WHO-5/EQ VAS) questionnaires with lungCA patients; both generic
measures correlated with a tested measure of functional status in telemonitored
but not control group. Further study will identify best outcome predictors.
P1212
Over-diagnosis of COPD in UK primary care
Wai Yee James, David Jolliffe, Kamrul Islam, Christopher Griffiths,
Adrian Martineau. Centre for Primary Care and Public Health, Barts and the
London School of Medicine and Dentistry, Whitechapel, London, United Kingdom
Background: Mis-diagnosis of COPD was reported to be common in Australia
primary care practice. We conducted a study to evaluate the frequency of this
problem in United Kingdom primary care.
Objectives: To determine the prevalence and correlates of mis-diagnosis of COPD
and associated prescribing in UK primary care.
Methods: The records of COPD patients registered with 47 General Practices in
London were searched electronically to identify patients with a ≥15 pack year of
smoking history and age group of ≥40.
Spirometry was performed on those who were consented in the Trial of Vitamin D
supplementation study, and the characteristics of those who met ATS/ERS spirometric criteria for COPD (FEV1/FVC ratio <70%) were compared with those who
did not. Normal spirometry was defined as predicted FEV1 ≥80%, predicted FVC
≥ 80% and FEV1/FVC ratio >70%. The prescription among patients who did not
meet these criteria was assessed.
Results: A total of 264 patients were screened, of whom 232 (87.9%) were
confirmed to have COPD by spirometric criteria and 32(12.1%) were not. 10/32
had evidence of restrictive lung disease and 22/32 had normal spirometry. 6/32
patients wrongly diagnosed with COPD were prescribed respiratory medication:
11/32 were prescribed tiotropium, 13/32 were prescribed a combination inhaler
(LABA & ICS); 5/32 were prescribed inhaled corticosteroids, 2/32 were prescribed
Xanthine, 21/32 were prescribed inhaled short acting brochodilator.
Conclusions: Misdiagnosis of COPD is common in UK primary care and it is
associated with a significant degree of inappropriate prescribed respiratory medication. Tackling this problem has the potential to prevent needless adverse effects
of non-indicated therapy, and to save costs of inappropriate prescribing.

118. New aspects of lung cancer biology
P1213
Immunohistochemical expression of Hsp27 and alphaB-crystallin in different
histological subtypes of lung cancer
Dora Marinova 1 , Yanina Slavova 2 , Plamen Titorenkov 3 , Vladimir Maksimov 1 ,
Nedka Trifonova 4 , Vladimir Djambazov 5 , Maja Tafradjiiska 1 , Danail Petrov 5 .
1
Pneumology, University Hospital for Pulmonary Diseases “St. Sofia”, Sofia,
Bulgaria; 2 Pathology, University Hospital for Pulmonary Diseases “St. Sofia”,
Sofia, Bulgaria; 3 Pneumology, Military Medical academy, Sofia, Bulgaria;
4
Biology, Medical University, Sofia, Bulgaria; 5 Thoracic Surgery, University
Hospital for Pulmonary Diseases “St. Sofia”, Sofia, Bulgaria
Aim: To evaluate the immunohistochemical expression of heat shock protein 27
(Hsp27) and alphaB-crystallin (Cryab) in resected lung cancers.

Methods: Surgically resected specimen from 105 patients (men n=72; women
n=33, age 57±12) with lung cancer were studied: carcinoid tumors(CT)-35, small
cell lung carcinoma(SCLC)-20, large cell neuroendocrine carcinoma(LCNEC)-10,
adenocarcinoma(AC)-20, and squamous cell carcinoma(SCC)-20. The histological
subtype, pTNM stage, and the immunohistochemical expression of Hsp27 and
Cryab were evaluated.
Results: The distribution in stages was as follows: CT-I stage-25(71%),II7(20%),IIIA-3(9%); SCLC-I-7(35%), II-4(20%), IIIA-8(40%), IV-1(5%); LCNECI-4(40%),II-5(50%),III-10(10%); AC-I-8(40%),II-2(10%),III-10(50%); SCC-I8(40%),II-1(5%),III-11(55%) (p<0.001). Hsp27 cytoplasmic expression was observed in 97% of tumors (71% of all cases express Hsp27 in >75% ot tumor
cells),and in combination with nuclear expression in 46%. Nuclear expression was
in: 100% of LCNEC,50%-SCLC and SCC,35%-AC, 29%-CT (p<0.001). Significant correlation between citoplasmic expression of Hsp27 and pTNM stage was
observed (p<0.05).Nuclear expression of Cryab was observed in 99%,and in combination with cytoplasmic-in 23% (65%-AC,17%-CT,10%-SCC,10%-LCNEC,5%SCLC;p=0.001). Significant correlations between nuclear expression of Cryab and
N-status(p<0.001),pTNM stage(p=0.02),tumor size(p=0.04); and between citoplasmic expression of alphaB-crystallin and pTNM stage (p<0.001) were observed.
Conclusion: Low weight heat shock proteins play a major role in cancerogenesis
of lung cancer, eventually has a prognostic value and may be used as targets for
therapy.

P1214
The effect of SDF-1/CXCR4 on expression of VEGF and MMP-9 in small cell
lung cancer
Jian An Huang 1 , Tao Chen 1 , Chuan Yong Mu 1 , Yuan Zeng Gu 2 . 1 Respiratory
Department, The First Affiliated Hospital of Soochow University, Suzhou, China;
2
Biotechnology Research Institute, Soochow University, Suzhou, China
Objective: To explore the effect of SDF-1, AMD3100, and LY294002 on expression of VEGF and MMP-9 in NCI-H446 cell, and to explore the mechanism of
small cell lung cancer invasion by SDF-1.
Methods: There were 5 groups in the experiment: control group (SDF-1 negative group); SDF-1 50ng/ml group; SDF-1 100ng/ml group; SDF-1 (100ng/ml) +
AMD3100 group; SDF-1 (100ng/ml) + LY294002 group. With serum-free medium
for 24 hours, to observe the VEGF and MMP-9 expression with different treatment
conditions using RT-PCR to detect the expression of VEGF & MMP-9, and ELISA
to measure the expression of VEGF and MMP-9 in cell culture supernatant.
Results: VEGF and MMP-9 expression in supernatants were increased in SDF-1
treated group and could be inhibited by AMD3100 and LY294002. Compared
with the control group, 100ng/ml SDF-1 treated group, the concentration of
VEGF and MMP-9 was significantly increased, [(826±102) pg/ml VS (360±21)
pg/ml], [(105±4) pg/ml VS (30±9) pg/ml] (P <0.05); VEGF concentration of
SDF-1 (100ng/ml) + AMD3100 treated, SDF-1 (100ng/ml) + LY294002 treated
group decreased, [(224±55) pg/ml VS (826±102) pg/ml], [(379±203) pg/ml VS
(826±102) pg/ml] (P <0.05). So as to MMP-9 levels, [(31±2) pg/ml VS (105±4)
pg/ml], [(25±4) pg/ml VS (105±4) pg/ml] (P<0.05).
Conclusion: After treated with SDF-1, the expression of VEGF and MMP-9 was
significantly increased, and could be inhibited by AMD3100 and LY294002, which
suggested that SDF-1/CXCR4 participate in tumor invasiveness and metastasis in
small lung cancer by promoting secretion of VEGF and MMP-9.

P1215
Profile of WT1 methylation in human lung cancer
Pierdonato Bruno, Alberto Ricci, Maria Cristina Esposito, Davide Scozzi,
Luca Tabbì, Federica Fioretti, Giorgia Amira Osman, Salvatore Mariotta.
Medicina Clinica e Molecolare, UOC Pneumologia, Sapienza, Az. Osp.
Sant’Andrea, Roma, Italy
Background: CpG island hypermethylation of the promoters of the genes is a
well-known mechanism of genetic alteration involved in carcinogenesis. Wilms
tumor gene (WT1) is involved in the regulation of human cell growth and differentiation and it is a modulator of oncogenic K Ras signaling in lung cancer;
methylation of WT1 was never studied in human lung cancer. The primary aim of
this study is to compare the methylation profile of WT1 promoter in samples of
neoplastic and non-neoplastic lung tissue taken from the same patient.
Methods: Lung tissue obtained from 16 patients with non small cell lung cancer
(NSCLC) and 6 patients with small cell lung cancer (SCLC). The methylation
status of 29 CpG islands in the 5’ region of WT1 by means of pyrosequencing
was investigated.
Results: The mean percentage of methylation, considering all CpG islands of WT1
in the neoplastic tissues of all NSCLC patients, was 16.2±3.4, whereas in the
control tissue from the same patients it was 5.6±1.7 (p<0.001), adenocarcinomas
present grater methylation vs squamous cell carcinomas (p<0,001). In SCLC was
not statistically significant difference between neoplastic tissue and control tissue
of same patients.
Conclusions: Although, WT1 methylation does not seem to play a role in the
pathogenesis of SCLC, hypermethylation of WT1 seems to be involved in the carcinogenesis of NSCLC. CHT, histotype, exposure to cigarette smoke are all factors
influencing the gene CpG islands which become hypermethylated in NSCLC.
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P1216
Global histone H3 lysine 4 (H3K4) dimethylation is an important prognostic
factor in lung cancer
Yuichiro Machida 1 , Yoshimichi Ueda 2 , Miyako Shimazaki 2 , Motoyasu Sagawa 1 ,
Tsutomu Sakuma 1 . 1 Thoracic Surgery, 2 Pathology II, Kanazawa Medical
University, Kahokugun, Ishikawa, Japan
Introduction: Epigenetic modifications may contribute to the development and
progression of cancer. This study seeks to elucidate the role of global histone
modifications as a clinicopathological factor in lung cancer.
Methods: A series of 92 surgical specimens from patients with lung cancer were
utilized from the surgical files of Kanazawa Medical University Hospital between
2001 and 2008. The 92 tumor specimens were examined by immunohistochemistry. Dimethylated histone 3 lysine 4 (H3K4diMe), Acetylated histone 3 lysine
9 (H3K9Ac), acetylated histone 3 lysine 18 (H3K18Ac), trimethylated histone
3 lysine 27 (H3K27trime), himethylated histone 4 arginine 3 (H4R3diMe) was
assessed in paraffin-embedded tumor samples. They were dichotomized into two
categories as low expression and high expression. The association between staining
intensity and clinicopathological factor was analyzed.
Results: Lung cancers of various histologic subtypes showed that dimethylated
histone 3 lysine 4 (H3K4diMe), acetylated histone 3 lysine 9 (H3K9Ac), acetylated
histone 3 lysine 18 (H3K18Ac), trimethylated histone 3 lysine 27 (H3K27trime),
dimethylated histone 4 arginine 3 (H4R3diMe) were high expressed in tumor cells
of 40, 10, 9, 9, 10%. Expression of dimethylated histone 3 lysine 4 (H3K4diMe)
correlated positively with recouurence (p=0.039) and stage (p=0.005) and cell
differentiation (p=0.002). Univariate analysis showed that high expression of
dimethylated histone 3 lysine 4 (H3K4diMe) correlated with recouurenc
Conclusion: We hypothesize that expression of H3K4diMe may be considered as
a significatnt factor for patients with lung cancer.

COPD (p<0.001). The ratio of dentritic cells was decreased in LC as compared to
healthy control (p<0.001). The ratio of regulatory T lymphocytes (CD4+FoxP3+)
was significantly elevated in lung cancer when compared with COPD (p<0.001
and healthy groups (p<0.01). The ratios of iNKT and NKT cells were elevated in
LC when compared to COPD (p<0.01).
The antigen specific immune responses diminished, regarding the decreased level
of dentritic cells and increased level of naiv CD4 cells. The elevation of NKT cells
represents the propagation of an antigen independent immune response. The rise
of regulatory T cells facilitates tumor progression.

P1219
Reciprocal imbalance or coexistence? The distribution of Th17 and Treg cells
in peripheral blood lymphocytes in patients with non-small-cell lung cancer
and its significance
Haixing Zhu, Guochao Shi, Wei Tang. Respiratory, Ruijin Hospital, Shanghai,
China
Objective: To investigate the the distribution of Th17 in relation to Treg in PBMC
in patients with non-small cell lung cancer and its significance.
Methods: We analyzed T cells in the peripheral blood of 22 patients with Stage IV,
18 patients with Stage III, 8 patients with Stage I∼II and 20 healthy volunteers.The
proportions of Th17 and Treg cells in peripheral blood were determined by flow
cytometry.

P1217
Expression of RASGRF2 in non-small cell lung cancer and its effect of
transfection on biological behavior of human NSCLC lines H1299
Xueshuang Gu 1 , Hong Chen 2 . 1 Department of Respiratory Medicine, The First
Affiliated Hospital of Chongqing Medical University, Chongqing, China;
2
Department of Respiratory Medicine, The First Affiliated Hospital of Chongqing
Medical University, Chongqing, China
For RASGRF2 participating in H-ras signaling pathway, it has been identified
as one of potential tumor suppressor genes. There are few reports on whether
RASGRF2 plays a role in the pathogenesis of NSCLC. Our study was designed
to explore the expression of RASGRF2 in NSCLC, and its effectiveness on
clinical and pathological features. Furthermore, the effectiveness of RASGRF2
on the biological characteristics of NSCLC lines H1299 was considered. The
expression of RASGRF2 was detected by SP in cancerous tissues and adjacent
non-neoplastic tissues of 48 patients with NSCLC. Of 18 cases, mRNA were detected by RT-PCR.H1299 were transfected with RASGRF2-GFP. The effectiveness
of RASGRF2-GFP on mitotic cycle and apoptosis of stable expression ones were
evaluated by Flow Cytometry, and its proliferation were examined by MTS.The
loss expression of RASGRF2 in cancerous tissues was 54%,but it was 88% in
normal tissues(P<0.05); The mRNA of RASGRF2 in normal tissues and cancerous
tissues were 0.7834±0.35490 and 0.2236±0.12173, respectively(P<0.018).There
were no significant differences between the expression of RASGRF2 and gender,
age, smoking status, histological types, classifications, lymph nodule metastasis
and stages(P>0.05). The mitotic cycle of transfected H1299, which had stable
expression of RASGRF2-GFP, were found blocked at S stage, but the apoptosis
and proliferation had no significant changes. The inactivation of RASGRF2 is an
initial issue in the pathogenesis of lung cancer. Detecting RASGRF2 will help
make a definite diagnosis of lung cancer in some extent. RASGRF2 may suppress
the development of carcinoma by interfering mitotic cycle.

P1218
Regulator and effector T lymphocytes in late stages of non small cell lung
cancer and chronic obstructive pulmonary disease
Gabriella Galffy 1 , Dora Bartusek 1 , Aron Cseh 2 , Veronika Papp 1 ,
Eszter Zelenak 1 , Zoltan Sutto 1 , Barna Vasarhelyi 2 , Gyorgy Losonczy 1 .
1
Department of Pulmonology, Semmelweis University, Budapest, Hungary;
2
Department of 1st Pediatrics, Semmelweis University, Budapest, Hungary

The plasma level of IL-17 and TGF-β were measured by ELISA and the mRNA
expressions of RORγt and FOXP3 were detected by realtime PCR.
Results: The frequency of blood Th17 cells and IL-17A levels in plasma were
increased in all patients with non-small cell lung cancer. The ratio of Th17 and Treg
cells in patients with Stage IV are much higher than that in early stage. Particulary,
we detected a small portion of CD4+IL17+Foxp3+T cells in the peripheral blood.
Patients with Stage IV have much this kind of double positive helper T cells than
other groups.
Conclusions: Reciprocal imbalance of Th17/Treg were found in patients with
early disease. The elevated Th17 cell and Treg cell responses were associated with
advanced disease, which indicated coexistence of Th17 cell and Treg cell instead
of reciprocal imbalance was the major part in the antitumor immunity with the
progression of non-small cell lung cancer.

P1220
Glycolytic phenotype mapping in lung cancer cell lines
Maya Ilouze, Nir Peled. The Thoracic Cancer Research and Detection Center,
Sheba Medical Center-Affiliated to Tel-Aviv University, Ramat-Gan, Israel

The outcome of lung caner may be determined by anticancer immunresponse.
There are only few data available on how DCs (dentritic cell), effector T, NK cells
and various regulatory subsets like Treg-s (foxp3+), or NK T-s respond to lung
cancer (LC).
Blood was drawn from 50 pts (age 36 to 77) suffering from non-small cell
lung cancer in either III/B or IV stages. Since 80% of LC suffered also from
chronic obstructive pulmonary disease (COPD), one control group was formed
from COPD (n=25) and another one from healthy individuals (n=25). Peripheral
blood mononuclear cells were separated and analyzed by FACS using labeled monoclonal antibodies. Activated effector T cells were determined by CD4CD45RO,
the naive T cells were specified by CD4CD45RA, the regulatory T lymphocytes
by CD4highFoxP3 and dendritic cells by Lin1- HLA DR positivity. The NKT cells
were defined by Va24Vb11 (iNKT) and CD161CD3 (NKT) markers.
In lung cancer, the ratio of naiv CD4+ lymphocytes was increased as compared to

Background: It is well established that cancer cell can activate their glycolysis
pathway in order to survive in hypoxia micro-environment. Tumors cells show a
stinking rate of glycolysis and lactate production, even in the presence of oxygen.
Importantly, some cancer cells demonstrate impaired mitochondria respiration and
high glycolysis, namely Warburg effect. It is known that most types of cancers fit
the “Warburg hypothesis” because a decreased expression of mitochondrial ATP
synthase, which is a bottleneck of mitochondrial oxidative phosphorylation.
Objective: Our overall goal is to profile the lactic acid production in lung cancer
cell lines (NSCLC vs SCLC) in order to prototype the glycolytic phenotype that
might be used as a diagnostic tool for the early detection of lung cancer.
Study design and preliminary data: Our main steps are: (1) quantify lactic acid
production of representatives of NSCLC and SCLC cell lines in order to select lung
cancer cell lines which demonstrate the highest glycolytic phenotype; we choose
to study representative of adenocarcinoma (e.g. H2030, A549, H1563, H1650),
squamous carcinoma (e.g. H226) and SCLC cell line (e.g. SHP77) (2) measure
the glycolysis (e.g.GAPDH and pyruvate kinase) and oxidative phosphorylation
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enzymes (e.g. ATP synthase) level in order to study the glycolytic phenotype of
lung cancer cell lines. Our preliminary results indicate that the adenocarcinoma cell
lines, namely A549 and H2030 secreted lactic acid to the medium in concentration
of 9.5nmol/ul and 11nmol/ul, respectively.
Impact: Our study could serve as a basis for understanding the glycolytic phenotype mechanism in vitro and therefore for developing diagnosis test for early
detection of lung cancer.

P1221
Induced expression of B7-H3 on the lung cancer cells and macrophages
suppresses tumor-specific T cell immunity
Jian An Huang 1 , Cheng Chen 1 , Yibei Zhu 2 , Xueguang Zhang 2 . 1 Respiratory
Department, The First Affiliated Hospital of Soochow University, Suzhou, China;
2
Biotechnology Research Institute, Soochow University, Suzhou, China
Macrophages are prominent components of solid tumors and have complex dual
functions in their interaction with cancer cells. Strong evidence suggests that TAM
is part of inflammatory circuits that promote tumor progression. B7-homologue 3
(B7-H3), a recently identified homologue of B7.1/2 (CD80/86), has been described
to exert co-stimulatory and immune regulatory functions. Here, we showed that
a fraction of macrophages in tumoral stroma expresses surface B7-H3 molecules
in lung cancer carcinoma model. Normal macrophages activated by tumor cell
strongly express B7-H3 proteins. Although a lung cancer cell line constitutively expressed B7-H3 mRNA and protein in plasma, primary tumor cell isolated from the
transplanted lung carcinoma model expressed B7-H3 on the surface. Interestingly,
in transplanted lung carcinoma model, the expression of membrane-bound B7-H3
in tumor cells was increased as prolonging of tumor transformation. Interleukin
10 released from TAM could stimulate cancer cell expression of membrane bound
B7-H3. Furthermore, Lung cancer and TAM-related B7-H3 was identified as a
strong inhibitor of T-cell effect. B7-H3 expression may significantly influence the
outcome of T cell immune response and TAM-tumor cell interactions induced
membrane-bound B7-H3 represents a novel immune escape mechanism which
links the proinflammatory response to immune tolerance in the tumor milieu.

P1222
The ability of SDF-1/CXCR4 axis to proliferation adhesion and invasion of
small lung cancer cell
Jian An Huang 1 , Tao Chen 1 , Chuan Yong Mu 1 , Yuan Zeng Gu 2 . 1 Respiratory
Department, The First Affiliated Hospital of Soochow University, Suzhou, China;
2
Biotechnology Research Institute, Soochow University, Suzhou, China
Objective: To investigate the effect on tumor invasion and the role of PI3K
signaling pathway after the binding of SDF-1 and CXCR4 receptor.
Methods: Flow cytometry (FCM) and RT-PCR were utilized to detect the expression of CXCR4 in NCI-H446. CCK-8 assay was utilized to detect the proliferation
of tumor cells treated by SDF-1,CXCR4 antagonist AMD3100 and the PI3K
inhibitor LY294002.Chemotaxis and transwell invasion experiments were made in
different groups to observe the changes of adhesion and invasion ability.
Results: NCI-H446 with high expression of CXCR4(91.6±2.1%). Compare with
the control group,SDF-1,AMD3100 did not affect the proliferation of NCI-H446.
LY294002(20μmol/L) could inhibit the proliferation of NCI-H446. 24h, 48h, 72h
inhibition rates were 19.4%, 31.3%, 18.4%. Compared with the normal control
group,100ng/ml of SDF-1 increased the adhesion ability of NCI-H446,OD values
were 1.253±0.107 VS 0.783±0.071(P <0.05); it also increased invasion capacity,
the penetrating number were 83.2±15.7 VS 30.8±6.5(P <0.001). Compared with
100ng/ml of SDF-1 treatment group, AMD3100 and LY294002 could inhibit the adhesion and invasion, OD values were 0.759±0.088 VS 1.253±0.107,0.652±0.076
VS 1.253±0.107 (P<0.05) respectively, the penetrating number were 37.8±5.1
VS 83.2±15.7,37.6±7.2 VS 83.2±15.7 (P <0.001).
Conclusion: Small cell lung cancer cell line NCI-H446 has a high expression of
the chemokine CXCR4, its ligand SDF-1 can promote the adhesion and invasion
of the tumor cells. PI3K signaling pathway involved in the proliferation works in
the adhesion and invasion of NCI-H446 by CXCR4 activation.

P1223
The clinical effect and expression of alpha-methylacyl-CoA racemace
(AMACR) in the differential diagnosis of malign mesothelioma and
adenocarcinoma of lung
Sezgi Sahin Duyar 1 , Aydin Yilmaz 1 , Funda Demirag 2 , Yurdanur Erdogan 1 ,
Ulku Yazici 3 , Jale Karakaya 4 . 1 Pulmonology, Atatürk Chest Diseases and
Thoracic Surgery Research and Education Hospital, Ankara, Turkey; 2 Pathology,
Atatürk Chest Diseases and Thoracic Surgery Research and Education Hospital,
Ankara, Turkey; 3 Chest Surgery, Atatürk Chest Diseases and Thoracic Surgery
Research and Education Hospital, Ankara, Turkey; 4 Biostatistics, Hacettepe
University, Ankara, Turkey
Background: Alpha-methylacyl-CoA racemace (AMACR) which is an intracellular enzyme involving in the beta-oxidation of branched fatty acids has emerged as
an immunohistochemical marker for many types of cancer. This study is conducted
to investigate AMACR expression in the differential diagnosis of malign pleural
mesothelioma (MPM) and lung adenocarcinoma, and its correlation with clinical
characteristics and survival.

Methods: The clinicopathologic characteristics of 144 patients (73 adenocarcinoma, 71 MPM) were reviewed retrospectively. The resection materials were
evaluated by immunohistochemical method. The patients who were given adjuvant chemotherapy and/or radiotherapy, with an evidence of residual tumor and
who died due to postoperative mortality and due to reasons not related to lung
cancer were excluded for survival analysis. Data from remaining 77 patients (37
adenocarcinoma, 40 MPM) were used for survival analysis.
Results: AMACR expression was more frequent in adenocarcinoma group than
MPM group (p=0,046). The specificity and sensitivity of AMACR immunostaining in detecting adenocarcinoma were %58,9, and %57,7 respectively. AMACR
positive and negative groups were similar for age, sex, smoking history, tumor
diameter, lymph node involvement, tumoral differentiation, T-N factor, and stage.
Overall survival was not significantly different between the groups, either.
Conclusion: The specificity and sensitivity of AMACR immunostaining was not
high enough to use it as a diagnostic tool in differential diagnosis of MPM and lung
adenocarcinoma. AMACR expression did not have a prognostic value in MPM or
in adenocarcinoma.

P1224
Aberrant promoter methylation of CDH13 and MGMT genes is associated
with clinicopathological characteristics of primary non small cell lung
carcinoma
Milica Kontic 1 , Jelena Stojsic 1 , Dragana Jovanovic 1 , Simona Ognjanovic 2 ,
Heather Nelson 2 , Susan Puumala 3 . 1 Oncology, Clinic for Pulmonology,
Belgrade, Serbia; 2 Epidemiology, Cancer Center, University of Minnesota,
Minneapolis, MN, United States; 3 Department of Pediatrics, Sanford School of
Medicine, Sioux Falls, United States
Introduction: Systemic methylation changes may be a diagnostic marker for
tumor development or prognosis. We investigate the relationship between gene
methylation in lung tumors relative to normal lung tissue, and whether DNA
methylation changes can be detected in paired blood samples.
Material and methods: 65 patients were enrolled in a surgical case series of
non-small cell lung cancer (NSCLC) at a single institution. Using bisulfite pyrosequencing, CpG methylation was quantified at five genes (RASSF1A, CDH13,
MGMT, ESR1 and DAPK) in lung tumor, pathologically normal lung tissue, and
circulating blood from enrolled cases.
Results: The analyses of methylation in tumors compared to normal lung identified
higher methylation of CDH13, RASSF1A and DAPK, while ESR1 and MGMT
methylation did not differ significantly between these tissue types. We examined
whether the three aberrantly methylated genes could be detected in blood. The
difference in methylation observed in tumors was not reflected in methylation
status of matching blood samples, indicating a low feasibility of detecting lung
cancer by analyzing these genes in a blood-based test. Lastly we probed whether
tumor methylation was associatied with clinical and demographic characteristics.
Histology and gender were associated with methylation at the CDH13, while stage
was associated with methylation at MGMT.
Conclusion: Our results show higher methylation of RASSF1A, CDH13 and
DAPK genes in lung tumors compared to normal lung. The lack of reflection of
these methylation changes in blood samples from patients with NSCLC indicate
their poorly suitability for a screening test.

P1225
Expression of vascular endothelial-cadherin and epithelial cadherin in
non-small cell lung cancer and their clinical significances
Juan Tao 1 , Hong Chen 2 . 1 Department of Respiratory Medicine, The First
Affiliated Hospital of Chongqing Medical University, Chongqing, China;
2
Department of Respiratory Medicine, The First Affiliated Hospital of Chongqing
Medical University, Chongqing, China
To assess the expression of vascular endothelial cadherin (VE-cadherin) and epithelial cadherin (E-cadherin) in human non-small cell lung cancer (NSCLC)
tissues and to correlate their expression with the clinicopathological characteristics
of NSCLC. The expression of them were examined by immunohistochemistry
in NSCLC tissues from 97 patients and their adjacent non-neoplastic tissues.The
mRNA of them were detected by RT-PCR in 18 specimens.The positive rates
of them were 51.5% and 42.3%, respectively. The positive rate of VE-cadherin
was higher than that in adjacent non-neoplastic tissues 0% (P < 0.05), The positive rate of E-cadherin was lower than that in adjacent non-neoplastic tissues
67.0% (P < 0.05). The VE-cadherin expression level correlated with lymph node
metastasis (P < 0.05), while the E-cadherin expression level inversely correlated
with lymph node metastasis (P <0.05). There were no significant differences between the expression of VE-cadherin, E-cadherin and sex,age,smoking,histological
type,differentiation of tumor and TNM stage.The relative expression intensity of
VE-cadherin mRNA in NSCLC tissues and adjacent non-neoplastic tissues were
0.626±0.192 and 0.209±0.062(P< 0.05). The relative expression intensity of Ecadherin mRNA were 0.700±0.123 and 1.050±0.254,respectively(P< 0.05). We
demonstrated the aberrant expression of VE-cadherin in NSCLC and the downregulation of E-cadherin expression. Both of them are associated with lymph node
metastasis. These results indicate that both of them may take part in the growth
and metastasis of NSCLC and thus may be therapeutic targets for the treatment of
NSCLC.
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P1226
Expression of vascular endothelial-cadherin and vascular endothelial growth
factor in non-small cell lung cancer and their clinical significances
Tao Tao 1 , Hong Chen 2 . 1 Department of Respiratory Medicine, The First
Affiliated Hospital of Chongqing Medical University, Chongqing, China;
2
Department of Respiratory Medicine, The First Affiliated Hospital of Chongqing
Medical University, Chongqing, China
To investigate the expression of Vascular Endothelial-cadherin(VE-cadherin) and
Vascular Endothelial Growth Factor(VEGF) with the association of clinicopathological characteristics and their correlation in non-small cell lung cancer(NSCLC).
Expression of them were examined by immunohistochemical staining in 72 cases
of NSCLC patients and their adjacent non-neoplastic tissues, 45 of them were
measured by RT-PCR.The positive rates of them in cancer cells were 69.4% and
84.7% respectively,which were higher than the normal tissues(0% and 16.7%)
(P<0.01); they were 52.8% and 62.5% in the vascular endothelial cells,which
were higher than the normal tissues(20.8% and 29.2%) (P<0.01).In cases with
lymph node metastasis,the expression of them in cancer cells and vascular endothelial cells were respectively higher than those in cases without lymph node
metastasis(P<0.05),The positive rate of them in III-IV stage were higher than that
in I-IIstage (P<0.05);There were no significant differences between the expression
of them and sex,age,smoking,histological type,differentiation of tumor(P>0.05).
The relative expression intensity of VE-cadherin mRNA in NSCLC tissues and
adjacent non-neoplastic tissues were 0.621±0.182 and 0.445±0.052(P<0.05). The
relative expression intensity of VEGF mRNA in NSCLC tissues and adjacent nonneoplastic tissues were 0.275±0.103 and 0.050±0.154(P<0.05). The expression
of them in lymph node metastasis were higher compared to that in cases without
lymph node metastasis(P<0.05).Our results suggest that VE-cadherin may play an
important role in angiogenesis and act in a synergistic manner in NSCLC.

P1227
Increased incidence of Merkel cell polyoma virus in non-small-cell lung
cancer
Katerina Antoniou 1 , Ismini Lasithiotaki 1 , Stavros Derdas 2 ,
Emmanuela Sarchianaki 2 , Anna Psaraki 1 , Demetrios Spandidos 2 ,
Eustathios Stathopoulos 3 , Nikolaos Siafakas 1 , George Sourvinos 2 . 1 Thoracic
Medicine, Medical School, University of Crete, Heraklion, Greece; 2 Laboratory
of Virology, Medical School, University of Crete, Heraklion, Greece; 3 Laboratory
of Pathology, Medical School, University of Crete, Heraklion, Greece
Introduction and aim of the study: Polyoma viruses such as BK virus (BKV), JC
virus (JCV) and Merkel Cell Polyoma virus (McPyV) are typically non-oncogenic.
The evidence for their role in human cancer remains controversial although they
have been detected in a variety of human neoplasms. The aim of this study is to
determine the incidence of the most common polyoma viruses in adults McPyV,
BKV and JCV in a large non-small cell lung cancer (NSCLC) patient population.
Methods: Real Time PCR and nested PCR were employed to assess the presence
of BKV, MCPyV and JCV DNA in tissue biopsies from 100 patients with primary
NSCLC as well as lung tissue specimens from macroscopically healthy sites of
their lung.
Results: BKV and JCV DNA were not detected in lung tissues biopsies or control
specimens. However, ten specimens from lung cancer tissue were found positive
for the presence of MCPyV DNA (10/100, 10%), whereas no control sample was
tested positive for the virus. The MCPyV positive samples were obtained from
male patients in 90% (9/10) of the cases, with a mean age of 64 years and the
following histological types: adenocarcinoma 5/10 cases (50%), squamous cell
carcinoma 3/10 cases (30%), bronchoalveolar carcinoma 1/10 cases (10%) and
undifferentiated large cell lung carcinoma 1/10 cases (10%).
Conclusion: The detected MCPyV prevalence in NSCLC may suggest a pathogenetic role of this virus in NSCLC of the lung. These results may implicate
MCPyV mainly with lung adenocarcinoma, while providing evidence of the
potential oncogenic role of this virus in NSCLC.

P1228
The long non-coding MALAT-1 stimulates cellular growth, migration and
proliferation
Lars Henning Schmidt 1 , Tilmann Spieker 2 , Julia Humberg 1 , Alessandro Marra 3 ,
Ludger Hillejan 3 , Wolfgang Berdel 1 , Carsten Müller-Tidow 1 , Rainer Wiewrodt 1 .
1
Department of Medicine A, Hematology, Oncology and Pulmonary Medicine,
University Hospital, Münster, NRW, Germany; 2 Institute of Pathology, University
Hospital, Münster, NRW, Germany; 3 Department of Thoracic Surgery,
Niels-Stensen-Kliniken Ostercappeln, Ostercappeln, Germany
Introduction: In non small cell lung cancer, the expression levels of the large
non-coding RNA (lncRNA) MALAT-1 are associated both with patient survival
and with tumor promoting effects. Here, we focus on the molecular genetic impact
of MALAT-1 on cellular gene regulation.
Methods: Gene expression was studied in murine fibroblasts (NIH 3T3) either
transduced with PINCO::MALAT-1 expression vector or with empty control vector
using Next Generation Sequencing (Mouse Gene 1.0 ST array, Affymetrix, CA).
Differentially expressed genes were analyzed by the Ingenuity Pathway Analysis
(IPA) software (Ingenuity Systems, Inc. Redwood City, CA).
Results: Out of 29.000 genes, 250 genes were significantly (at least twofold)

up-regulation or down-regulation. Differentially expressed genes were categorized
into “Top Bio Functions” groups. The three most important groups were “cellular
growth and proliferation” (n=90), “cellular movement” (n=75), and “inflammatory response” (n=65). The observation of a positive association of MALAT-1
gene expression with cellular growth, migration and proliferation was confirmed
in vitro with migration assays, colony assays, and scratch assays (p<0.01, all
comparisons).
Conclusions: These data demonstrate that enhanced MALAT-1 expression levels
stimulate cellular migration, colony formation and wound healing and contribute
to the idea of multidimensional effects of MALAT-1 ncRNA on important cellular
functions in malignant lung cells.

P1229
The effect of siRNA on invasion capability of small cell lung cancer
Tao Chen 1 , Jian An Huang 1 , Chuan Yong Mu 1 , Yuan Zeng Gu 2 . 1 Respiratory
Department, The First Affiliated Hospital of Soochow University, Suzhou, China;
2
Biotechnology Research Institute, Soochow University, Suzhou, China
Objective: To study the inhibitory effect of CXCR4-targeted small interference
RNA on invasion capability of NCI-H446 in vitro.
Methods: To design chemical synthesis of CXCR4-specific siRNA based on the
target sequence for CXCR4 cDNA with NCI-H446 cells transfected with siRNA.
To detect the expression of CXCR4 by RT-PCR and Western Blot. Invasion capability of NCI-H446 cells in vitro was evaluated by transwell chamber model and
the proliferation capability was determined by CCK-8 assay.
Results: After transfected with CXCR4-siRNA, the expression of CXCR4 mRNA
and protein was down-regulated significantly. The invasion capability of cells in
vitro decreased compared with the empty liposome group. The penetrating number
in CXCR4-siRNA transfected group was 32.3±3.8 VS 62.1±8.2(P<0.001).There
was no effect on cell proliferation after transfection of CXCR4 siRNA on NCIH446 cells.
Conclusion: CXCR4 siRNA effectively down-regulated the expression of CXCR4
gene and decreased invasion capability of NCI-H446 cells in vitro.

P1230
microRNA-155 negatively regulates Apaf-1 and enhance sensitivity of A549 to
cisplatin
Yuan-Sheng Zang, Qing-Yu Xiu, Zheng Fang, Bing Li, Jing An. Department of
Respiratory Medicine, Changzheng Hospital, Second Military Medical
University/Center for Diagnosis and Treatment of Lung Cancer of the Chinese
People’s Liberation Army, Shanghai, China Institute of Environmental Pollution
and Health, School of Environmental and Chemical Engineering, Shanghai
University, Shanghai, China
MicroRNA-155(miR-155) overexpression is often found in malignancies including
lung cancer. The objective of this study is to verify the hypothesis that miR-155 is
involved in development and progress of lung cancer by modulating cell apoptosis
and DNA damage through regulation on Apaf-1, which is postulated according
to the bioinformatics analysis. Firstly, the expression of miR-155 and Apaf-1
protein in the lung cancer tissues were measured. The results showed that expression of miR-155 is significantly higher in lung cancer tissues compared with
the paracancerous tissues and normal tissues, while Apaf-1 protein expression
level decreased in lung cancer tissues. Then the miR-155 silenced and Apaf1 overexpressed A549 cell models were established through transfection with
pMAGic2.0-BIC-siRNA and pcDNA3.1-Apaf-1, respectively. The cell apoptosis
and DNA damage of different cell models under treatment with cisplatin were
assessed, and the untranfected A549 cells were used as negative control. The results
showed that silence of miR-155 resulted in elevated expression of Apaf-1 protein,
but the Apaf-1 mRNA level had no significant difference compared with the
control group. Both miR-155 silencing and Apaf-1 overexpression in A549 cells
seemed greatly increase the cellular sensitivity to cisplatin treatment as evidenced
by elevated apoptosis rate and DNA damage. Further, dual-transfection with both
miR-155 siRNA and Apaf-1 siRNA in A549 cells resulted in attenuation and alleviation of cell apoptosis and DNA damage. In conclusion, inhibition of miR-155
can enhance the sensitivity of A549 cells to cisplatin treatment by regulation on
cell apoptosis and DNA damage through Apaf-1 mediated pathway.

P1231
The effect of methylene blue in the photodynamic therapy on A549 lung
cancer cell lines
Chul Ho Oak 1 , Tae Won Jang 1 , Young Ho Kim 2 , Maan Hong Jung 1 . 1 Internal
Medicine, Kosin University Gospel Hospital, Busan, Korea; 2 Molecular Biology
and Immunology, Kosin University Medical College, Busan, Korea
Background: Methylene blue (MB) is a safe and cheap chemical widely used
in the medical fields for a long time. MB was recently known to act as a photosensitizer and some clinical trials of using it in the photodynamic therapy on the
tumor cell lines were reported. In this study, we investigated the effects of MB as
a photosensitizer on the A549 lung cancer cell lines.
Methods: After pretreatment of A549 cells with MB in the concentrations of 1
μ/ml and 2 μ/ml, respectively, Diode LASER of 650 nm wavelength was used
with the energy of 30, 60 and 120 J/cm2 respectively. Cytotoxicity was evaluated
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with MTT, and the formation of ROS was checked with DCFH. To evaluate the
mechanism of apoptosis, the activation of Caspase family was checked, and the
fragmentation of PARP-1 was studied by the western blotting method.
Results: By the increases of the concentration of MB and the energy of Diode
LASER, the level of apoptosis of cell lines and ROS synthesis were significantly
increased. Pretreatment with antioxidant suppressed these findings. In the induction of apoptosis, the activation of Caspase 3, 8 and consequent fragmentation of
PARP-1 was observed.
Conclusion: MB induced apoptosis in the A549 lung cancer cell lines as a photosensitizer, and its effect was increased by the concentration of MB and the energy
of Diode LASER.

while the remainder had > 3 co-morbidities (4-9). These co-morbidities warranted
that 62% of the patients received more than 4 drugs as concomitant medication.
Chemotherapy was the option in 45 octogenarians. In 11 patients we decided to
do a doublet with carboplatin plus gemcitabine. In the remaining 34, our option
was monochemotherapy with oral vinorelbine in 26 and pemetrexed in 8 patients.
Toxicity with serious side effects explains why only 14 of the 45 patients completed
4 cycles. Overall median survival was 3.1 and 8.6 months for those who started
chemotherapy, regardless of whether single or doublet.
Conclusions: The increase in life expectancy, along with the research of new and
less toxic therapies justifies a revisit of this population group, where prospective
clinical trials are needed.

P1232
Tumor size and inflammatory cytokines in exhaled breath condensate in
patients with non small cell lung cancer (NSCLC)
Luisa Brussino 2 , Marta Morando 2 , Marta Malandra 2 , Caterina Bucca 4 ,
Giovanni Rolla 2 , Roberto Giobbe 3 , Irene Parisi 4 , Monica Boita 2 ,
Pierluigi Filosso 3 , Beatrice Culla 1 . 1 Medical and Surgical Disciplines, University
of Turin, Italy; 2 Biomedical Science and Human Oncology, University of Turin,
Italy; 3 Thoracic Surgery, University of Turin, Italy; 4 Clinica Pathophysiologt,
University of Turin, Italy

P1234
The primitive bronchogenic carcinoma in the elderly
Hanane Benjelloun, Nahid Zaghba, Najiba Yassine, Abdelaziz Bakhatar,
Abdelkrim Bahlaoui. Department of Respiratory Diseases, University Hospital
Center Ibn Rochd, Casablanca, Morocco

Background: Both local and systemic inflammation play a key role in the genesis
and progression of lung cancer; vascular endothelial growth factor (VEGF) has
been related to progression and local extension of many tumors. Involvement of
T helper 17 lymphocytes (Th17) and their cytokines (IL17, IL6) in cancer has
been recently postulated. Lung inflammation may be non-invasively assessed by
cytokine assay in exhaled breath condensate (EBC).
Aim and objectives: To assess the possible correlations between systemic and
local Th17 related cytokines, VEGF and tumor size evaluated by CT-scan in
patients with NSCLS.
Methods: Fifteen consecutive patients (12 males; mean age 64 years) with NSCLC
classified in stage IA-IB-IIA, were enrolled. Lung CT-scan, EBC and serum samples were obtained in each patient. IL-6, IL-17 and VEGF were measured by
ELISA.
Results: Tumor mean diameter was 3.28 cm (SD 2.33). Mean cytokines values in
serum and EBC are shown in table 1.
Table 1
Cytokine
IL-17
IL-6
VEGF

Serum

EBC

0.17 (±0.43)
1.05 (±1.27)
19.27 (±29.04)

2.85 (±1.22)
0.29 (±0.09)
78.45 (±29.65)

Mean (±SD) serum and EBC cytokines levels (ng/ml).

EBC level of VEGF was significantly correlated with EBC IL-6 (r=0.314, p=0.030)
and IL-17 (r=0.697, p<0.001). A significant correlation between tumor diameter
and IL-6, IL-17 and VEGF in EBC was observed (r=0.440 p=0.013, r=0.444
p=0.013, r=0.332 p=0.039 respectively). No correlation was found between serum
cytokine and tumor size.
Conclusion: This is the first observation reporting Th17 cytokines in EBC in
NSCLC. The correlation between Th17 cytokines and tumor size suggests the
involvement of Th17 cells in the progression of neoplasia.

119. Instructive clinical aspects of thoracic
oncology
P1233
Octogenarians with non-small cell lung carcinoma – Advanced disease
Lígia Fernandes, Cláudia Santos, Inês Sanches, Ana Figueiredo, Fernando Barata.
Pneumology, Centro Hospitalar Universitário de Coimbra, Hospital Geral, CHC,
EPE, Coimbra, Portugal
Approximately 50% of new non-small cell lung cancers – advanced disease
(NSCLC-AD) cases are diagnosed in the elderly and nearly 20% are detected in
patients aged 80 years and older. Limited information is available about the correct
approach in octogenarians.
Objective: Retrospective observational analysis of elderly patients with NSCLCAD in order to assess epidemiological characteristics, performance status(PS),
co-morbidities, concomitant medications, therapy and survival.
Results: In seven years (2004-2010), 108 octogenarians were diagnosed with
NSCLC-DA. The median age was 82 years and 68.5% were men. We found 54,6%
former smokers, 34.2% non-smokers and 11.2% active smokers. Adenocarcinoma
was found in 51%, scamous carcinoma in 41.7% and NSCLC – NOS in the
remaining patients. At diagnosis, 48.1% had PS 0-1, 38% had PS 2 and 13.9%
had PS 3. Evaluation of co-morbidities showed that 58% of patients had ≤ 3,

The increased incidence of lung cancer in the elderly is associated to the increase
of the intrinsic risk to develop a cancer with age, to the ageing of the population
and especially to the smoking and the exposure to occupational and environmental
carcinogens. We realized a retrospective study of 108 patients aged of 65 year old
and older, hospitalized in the department of Respiratory Diseases, UHC Ibn Rochd
between January 2008 and January 2010. It is about 96 men and 12 women. The
average age is 69 years old. Smoking is found in 90 cases, the symptomatology
is dominated by coughing, chest pain, dyspnea in 80 cases, and hemoptysis in 46
cases. The thoracic imaging showed, more the tumoral processus of mediastinal
adenopathies in 50 cases, a bone lysis in 12 cases, a balloon release in 10 cases,
interstitial syndrome in 8 cases and pleurisy in 7 cases. The bronchoscopy revealed
a budding tumor in 56 cases, a tumor infiltration in 24 cases. The diagnosis is
based on bronchial biopsies in 68 cases, the transmural needle biopsy in 26 cases,
the peripheral ganglial biopsy in four cases, pleural needle biopsy in 6 cases
and the thoracotomy in 5 cases. The epidermoid carcinoma is the most common
histological type in 45 cases, followed by adenocarcinoma in 40 cases, small cells
carcinoma in 10 cases and undifferentiated carcinoma in 13 cases. At the end of
the complete physical examination, 55% of the patients were classified stage IV.
The bronchogenic carcinoma of the elderly is often revealed in the late stages.
Its therapeutic management depends on the patient’s general condition and related
defects.

P1235
Impact of radon residential concentration in the development of lung cancer
in Transilvania, Romania
Loredana Elena Rosca 1 , Doina Adina Todea 2 . 1 Pneumology, Clinical Hospital of
Pneumology Leon Daniello, Cluj Napoca, Cluj, Romania; 2 Pneumology,
University of Medicine and Pharmacy “Iuliu Hatieganu” Cluj Napoca, Cluj
Napoca, Cluj, Romania
Lung cancer represents the most frequent cause of mortality caused by malignancies in the world. The World Health Organization (WHO) have classified radon
(Rn) as a [Class A] known human carcinogen, because of the wealth of biological
and epidemiological evidence and data showing the connection between exposure
to radon and lung cancer in humans.
The aim of this study was to investigate the correlation between the exposure
to radon and lung cancer in patients from the centre counties of Transilvania,
Romania.
Material and method: We conducted a case-control study, by location of 250 Rn
detectors between 2009-2011, 104 Rn detectors in patients with lung cancer and
146 Rn detectors in controls from the centre counties of Transilvania.
Results: We observed that the risk of developing lung cancer has increased with
the magnitude of Rn exposure. At a Rn concentration between: 0-49,9 Bq/m3 OR
was 1; at 50-79Bq/m3 OR was 2,14 (CI 1,04-5,11); 80-139,9 Bq/m3 OR was 2,44
(CI 1,19-5,10; >140 Bq/m3 OR 2,60 (CI 1,19-5,45).
Conclusion: The stregth of association between residential Rn exposure and lung
cancer is incresing with higher concentration of Rn. This findings support the
implication of Rn in developing lung cancer.

P1236
Seroprevalence of human herpesvirus type 8 infection in patients with lung
carcinoma
Shih-Ming Tsao 1 , Chun-Liang Lai 2 , Ming Nan Lin 3 , Cheng-Chuan Su 4 . 1 Chest
Medicine, Chung Shan Medical University Hospital, Taichung, Taiwan; 2 Chest
Medicine, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan; 3 Family
Medicine, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan; 4 Clinical
Pathology, Buddhist Dalin Tzu Chi General Hospital, Chiayi, Taiwan
Background: Human herpesvirus type 8 (HHV-8) DNA is found consistently in
all types of Kaposi’s sarcoma (KS), which is sometimes seen in human immunodeficiency virus (HIV) non-infected patients with immunologic abnormalities. Lung
carcinoma is one of the most common malignancies developing in immunocompromised patients. However, the prevalence of HHV-8 infection in lung carcinoma
patients is unclear.
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Methods: Blood samples were collected from 109 lung carcinoma patients with
malignant pleural effusion and 109 age-matched healthy controls and analyzed for
lymphocyte and monocyte counts, and presence of HHV-8 antibody and DNA. All
study subjects were negative for anti-HIV antibodies.
Results: Lung carcinoma patients had significantly lower mean lymphocyte counts
and significantly higher monocyte counts than the healthy controls (P<0.001).
Three patients with lymphopenia and stage IV tumor were positive for HHV-8
DNA, one of them was negative for HHV-8 antibody. HHV-8 positivity was significantly higher in patients (42.2%), particularly in male patients (50.8%), than
in healthy controls (24.8%) (P=0.006 and <0.001, respectively). HHV-8 positivity
was significantly greater in male patients (50.8%) than in female patients (29.5%)
(P=0.028), and in patients with stage IV tumors somewhat greater than with
stage III B tumors (P=0.416). HHV-8 antibody titers in patients also significantly
exceeded those in healthy controls (P=0.004). All subjects positive for HHV-8
were not associated with clinical manifestations of HHV-8 infection.
Conclusions: HHV-8 seroprevalence was significantly greater in lung carcinoma
patients than in healthy controls, and associated with gender.

P1237
Pulmonary function testing in patients with lung cancer
Rosario Melchor Iñiguez 1 , Marcel José Rodríguez Guzmán 1 , Alejandro Martín
de San Pablo Sánchez 1 , María Belén Gallegos Carrera 1 , Sharon Cordova
Yamauchi 2 , María Jesús Fernández Aceñero 2 . 1 Neumología, Hospital
Universitario Fundación Jiménez Díaz, Madrid, Spain; 2 Anatomía Patológica,
Hospital Universitario Fundación Jiménez Díaz, Madrid, Spain
Introduction: Lung cancer (LC) and chronic obstructive pulmonary disease
(COPD) have the same predisposing factor. We studied lung function on patients
diagnosed with LC in our hospital.
Methods: Patients diagnosed with LC from April 1st 2009 to September 30th
2010 were prospectively studied. Clinical data included histology, stage, spirometry, weight lost, body mass index (BMI) and albumin. For statistic analysis, Student
t was used for the association analysis, and Pearson correlation indexes depending
on the data type. Statistical significance was considered at p < 0.05.
Results: LC was diagnose in 121 patients. Spirometry was performed in 91 (71
male), which is the group we report here (Mean age 66). Histology types were
Adenocarcinoma (39), Squamus cell carcinoma (22) and Small-cell lung cancer
(14). 53 patients (58%) were classified as stage IIIb or IV.
Mean Spirometric values were: FEV1 71%, FVC 86%, FEV1/FVC 65%. The
three Spirometric parameters were smaller in men (no statistical differences with
women). 54.8% of patients were diagnosed as COPD, with FEV1/FVC < 0.70.
Among the stages IA to IIIA, 52% of patients had COPD; among stages IIIB and
IV, 58%. FEV1 and FVC values were smaller in patients with a weight lost over
5% (p 0.045 and p 0.035, respectively). BMI had a positive effect in the three
Spirometric parameters. A positive effect of the albumin level was found in FEV1
and FVC, but not in the relation FEV1/FVC.
Conclusions: – More than half of patients diagnosed with LC in our hospital have
also COPD, with similar frequency for all stages.
– A weight lost grater than 5%, low BMI indexes, and Albumin low levels correlate
with worse lung function.

P1238
Rate of chest x-rays (CXR) 12 months prior to diagnosis of lung cancer
Thomas Chin, Rehan Mustafa, Anthony Roberts. Respiratory Department, James
Cook University Hospital, Middlesbrough, United Kingdom
Introduction: Lung cancer is the most common cause of cancer related death
in the UK. This is largely due to patients presenting with locally advanced or
metastatic disease at the time of diagnosis. Identifying why patients are presenting
late and targeting interventions toward improving early detection could therefore
have a significant effect on outcomes.
Aim: To analyse the number of CXRs performed in the 12 months prior to a
diagnosis of lung cancer according to stage at presentation.
Method: We reviewed 315 patients with a thoracic malignancy between Jan 2010
and Feb 2011. Number of CXRs in the year prior to diagnosis and stage of disease
at presentation were recorded. We examined the proportion of patients that had
fewer than 2 CXRs in that year for each stage of disease. These results were then
compared using a Chi square test.
Results: After exclusions, 259 cases of non-small cell lung cancer were analysed.
The results are compiled in Table 1 below. A significant proportion of patients
presenting with later stage disease had fewer than 2 CXRs in the year prior to
diagnosis than those with early stage disease (p=0.019).
Table 1

Stage I/II
Stage III
Stage IV

<2 CXRs

%

2 or more CXRs

%

Total

25
24
90

40
49
61

37
25
58

60
51
39

62
49
148

Conclusion: It appears that patients with later stage disease are having fewer
CXRs in the year prior to diagnosis than those with earlier disease. The result
probably calls for increased awareness of lung cancer symptoms by both primary

care physicians and general public, to facilitate early referral to secondary care.
There is ongoing analysis into rates of GP consultation and antibiotic prescriptions
in these patients to assess whether this could be a targeted area for intervention.

P1239
Importance of further follow up in patients with negative histology from CT
guided biopsy
Axel Sylvan 1 , Yin Liu 1 , Tom Houghton 2 , Choong Poon 2 , Ram Sundar 1 ,
Imran Aziz 1 . 1 Respiratory Medicine, Royal Albert Edward Infirmary, Wigan,
United Kingdom; 2 Radiology, Royal Albert Edward Infirmary, Wigan, United
Kingdom
Background: Obtaining conclusive histology to diagnose lung cancer is an important part of the management of potential lung cancer patients. Due to recent
advancement in the techniques CT guided biopsy is becoming increasingly important in obtaining histology samples. We describe our experience of usefulness
of CT guided biopsy samples over 4 years and follow-up of negative histology
samples in suspected lung cancer patients.
Results: We collected samples over 4 years (2008-2011) of CT guided biopsy
booked in our hospital. 314 procedures were planned in 313 patients. 292 procedures were carried out. The main reason for not carrying out the procedure was
shrinkage of the mass seen on the day of the procedure.
234/292 (80.1%) confirmed the diagnosis of lung cancer. 10/292 (3.4%) lead
to diagnosis of other cancers (myeloma, metastatic cancer, lymphoma). 42/292
(14.8%) showed non-cancers (mainly inflammation). The biopsy was inconclusive
in 6/292 (2%) samples.
The 81 patients who did not have a biopsy or were labelled as non-lung cancers,
underwent further investigation or had clinical diagnosis due to ill health. 26/81
(32.1%) had lung cancer, 14/75 (17.3%) had other cancers, 41/81 (50.6%) did not
have a cancer diagnosis after follow up.
Conclusions: We have shown that CT guided biopsy provides us with good
histology samples and if correct patients are identified the histological diagnosis
rate is greater than 90%. At the same time the patients with a high suspicion and
negative biopsy have approximately 1 in 3 chance of having a lung cancer. It is
therefore recommended that patients with negative histology should have further
diagnostic tests.

P1240
Diagnostic value and prognostic significance of pleural C-reactive protein in
lung cancer with malignant pleural effusions
Hak-Ryul Kim, Ki-Eun Hwang, Hwi-Jung Kim, Eun-Taik Jeong. Pulmonology,
Wonkwang University Hospital, Iksan, Korea
C-reactive protein (CRP) has been implicated in various inflammatory and advanced malignant states. Increased serum CRP levels have been shown in associated
with independent prognostic factor for survival in patients with advanced lung
cancer. However, only few studies have focused on the role of CRP in pleural
effusions. This study aimed to evaluate the diagnostic value of pleural CRP to
discriminate lung cancer with MPE from benign effusion and its prognostic role
in lung cancer patients with MPE. Pleural effusion samples were collected from
patients with MPE (68 lung cancers; 12 extrathoracic tumors), and from 68 with
various benign conditions. Concentrations of pleural (p) and serum (s) CRP were
measured by ELISA. The expression profile of CRP in pleural fluid, and its
association with survival were investigated. P-CRP levels correlated with s-CRP
levels (P = 0.0028). The area under the ROC curve (AUC) of p-CRP (0.86) in their
diagnostic accuracy to differentiate lung cancer with MPE from benign pleural
effusion was greater than those of s-CRP (0.77). High p-CRP expression was
significantly correlated with shorter overall survival (P = 0.0001). In a multivariate
Cox regression analysis, p-CRP was independent prognostic factor significantly
associated with overall survival (P = 0.0001). The relative risk of overall survival
for lung cancer patients with high p-CRP was 3.909 (95% CI, 2.000–7.639). In
conclusion, P-CRP is superior to s-CRP in determining the pleural fluid etiology.
Quantitive assay of CRP in pleural effusion might be useful complementary test
both in diagnosis and prognosis for lung cancer patients with MPE.

P1241
The elevation serum napsin A in primary lung adenocarcinoma, compared
with CEA
Takuya Samukawa, Tsutomu Hamada, Keiko Mizuno, Ikkou Higashimoto,
HIromasa Inoue. Pulmonary Medicine, Graduate School of Medical and Dental
Science, Kagoshima University, Kagoshima, Japan
Napsin A is an aspartic proteinase with a molecular weight of approximately 38
kDa, which is expressed in normal lung parenchyma in type II pneumocytes.
It has been reported that napsin A immunohistochemical reactivity is associated
with primary lung adenocarcinoma. However, napsin A has never been tested as a
serum marker for primary lung adenocarcinoma.
The aim of this study was to investigate the potential of serum napsin A as a tumor
marker in patients with primary lung adenocarcinoma, compared with CEA.
Subjects consisted of 46 patients with primary lung adenocarcinoma, 16 patients
with non-adenocarcinoma, and 43 healthy subjects. Serum CEA and napsin A
were measured by ELISA. Statistical analysis was performed using SPSS ver19.0.
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Serum napsin A levels were 48.20±51.68 ng/ml for adenocarcinoma patients,
40.84±41.77 ng/ml for non-adenocarcinoma patients, and 27.69±19.15 ng/ml for
healthy subjects. Serum CEA levels were 46.94±116.10 ng/ml for primary lung
adenocarcinoma patients and 2.10±1.59 ng/ml for healthy subjects. Serum napsin
A levels were significantly higher in primary lung adenocarcinoma patients than in
healthy subjects (p<0.01); however, there were no significant differences between
non-adenocarcinoma patients and healthy subjects. The area under the receiver
operating characteristic curve values for primary lung adenocarcinoma patients in
comparison with healthy subjects were 0.670 for napsin A and 0.789 for CEA.
There was no correlation between napsin A and CEA levels (Pearson r = 0.167).
Serum napsin A was elevated in primary pulmonary adenocarcinoma, and the combined measurement of napsin A and CEA may provide a more positive diagnosis
than either marker alone.

posteriorly, and probably metastatic mass invading left ventricule of the heart were
conspicuous.
Echocardiograpghy confirmed an intracardiac mobile mass, implanted to the lateral wall. On the 10th day, cyanosis of the right arm developed. It was due to
right brachial artery occlusion confirmed by anjiography. Urgent embolectomy
was performed and clott specimens were sampled. Histopathological examination
of embolectomy material showed atypic squamous cells, thus final report was
metastatic lung cancer.
Arterial embolization highlights the advanced disease, poor prognosis with significant co-morbidity. Embolectomy is often enough for symptomatic relief. This
unique case illustrates the quite rare occurrence of peripheric tumor embolization
originated from metastatic heart disease.

P1242
Serum C-reactive protein and procalcitonin levels in non-small cell lung
cancer patients
Baykal Tulek 1 , Habibe Koylu 2 , Fikret Kanat 1 , Ugur Arslan 3 , Faruk Ozer 4 .
1
Pulmonary Diseases, Selcuk University, Selcuklu Faculty of Medicine, Konya,
Turkey; 2 Pulmonary Diseases, Konya University, Meram Faculty of Medicine,
Konya, Turkey; 3 Microbiology, Selcuk University, Selcuklu Faculty of Medicine,
Konya, Turkey; 4 Pulmonary Diseases, Farabi Hospital, Konya, Turkey

P1244
The antiemetic effects of oral azasetron in lung cancer patients treated with
moderately emetogenic chemotherapy: Comparison with intravenous
granisetron
Hirotoshi Iihara 1 , Junki Endo 2 , Maya Yamada 1 , Kiyoyuki Kitaichi 1 ,
Koumei Yanase 2 , Fumihiko Kamiya 2 , Fumitaka Ito 2 , Norihiko Funaguchi 2 ,
Yasushi Ohno 2 , Shinya Minatoguchi 2 , Yoshinori Itoh 1 . 1 Department of
Pharmacy, Gifu University Hospital, Gifu, Japan; 2 Second Department of
Internal Medicine, Gifu University, Gifu, Japan

The basic uses of C reactive protein (CRP) and procalcitonin (PCT) in the clinical
practise is in the diagnosis and follow-up of infectious disease. The fact that CRP
already achieves high levels in cases with lung cancer, however, limits its diagnostic specificity. PCT may be an important marker in the differential diagnosis of
febrile lung cancer patients with high CRP levels.
Our objective in this study was to determine the levels of CRP and PCT in patients
with newly diagnosed non-infectious non-small cell lung cancer (NSCLC) and to
relate these results to patient and disease characteristics.
Serum CRP and PCT levels were measured in 79 histopathologically proved
NSCLC patients and 20 healthy controls. Results were compared with demographic and clinical variables in patients with NSCLC.
Serum CRP concentrations were significantly higher in NSCLC patients compared to the control group (7.79 (3.36–26.10) mg/dl vs. 38.30 (7.79–185) mg/dl;
p<0.001). There were no significant difference between two groups in PCT levels
(p>0.05). A mild, positive correlation was found between CRP level and tumor
diameter. When comparing CRP levels in the lung cancer patients grouped according to age, sex, smoking status, clinical TNM staging and performance status
(PS), the only significant difference found was that according to PS score.
High serum CRP levels in noninfectious NSCLC patients are mainly related to PS
status and tumour size. Adding serum PCT measurement in these patients may
contribute to exclude infections in patients with NSCLC.

Background: Azasetron (AZA) and granisetron (GRN) were generally used as
antiemetics during cancer chemotherapy. However, 5-HT3 receptor occupancy of
these two drugs was quite different. The calculation based on pharmacokinetic
information showed that AZA had a relatively higher 5-HT3 receptor occupancy
(oral: 80%; intraveneous:85%) than GRN (oral: 57%; intraveneous:64%) at 24
h after treatment. In the present study, we conducted a randomized controlled
noninferiority study comparing the antiemetic effects of oral AZA and intravenous
GRN in patients receiving moderately emetogenic chemotherapy (MEC) for lung
cancer.
Methods: Patients with lung cancer who received MEC were randomly assigned
to oral AZA (10mg) and intravenous GRN (3mg). The primary end point was
complete antiemetic response (no emesis, no moderate to severe nausea, and no
rescue treatment; CR) during acute (0-24 h) period. CR during delayed (24-120 h)
period and hematological toxicities were also monitored.
Results: CR during acute period was not different between oral AZA and intravenous GRN. There were also no significant differences in CR during delayed
(24-120 h) period and the incidence of hematological toxicities between oral AZA
and intravenous GRN.
Conclusion: Oral AZA was shown to be noninferior to intravenous GRN in the
antiemetic effect against MEC. Thus, the use of oral AZA would be cost-beneficial
for cancer chemotherapy.

P1243
An unusual diagnostic tool in metastatic bronchogenic carcinoma: Peripheric
embolectomy
Halit Çinarka 1 , Aziz Gümüs 1 , Hasan Türüt 2 , Aysel Kurt 2 , Gökhan Ilhan 3 ,
Asiye Yavuz 1 , Recep Bedir 4 , Ünal Sahin 1 . 1 Department of Chest Diseases, Rize
University Faculty of Medicine- Education and Research Hospital, Rize, Turkey;
2
Department of Thoracic Surgery, Rize University Faculty of MedicineEducation and Research Hospital, Rize, Turkey; 3 Department of Cardiovascular
Surgery, Rize University Faculty of Medicine- Education and Research Hospital,
Rize, Turkey; 4 Department of Pathology, Rize University Faculty of MedicineEducation and Research Hospital, Rize, Turkey

P1245
A case of fatal acute liver failure in a 68 year old female treated with erlotinib
for lung adenocarcinoma
Cyrielle Jardin 1 , Arnaud Desplechin 3 , Julie Delourme 2 , Xavier D’Halluin 2 ,
Arnaud Scherpereel 2 , Jean-Jacques Lafitte 2 , Alexis Cortot 2 . 1 Service de
Pneumo-Immuno-Allergologie, Hôpital Calmette, CHRU, Lille, France; 2 Service
de Pneumologie et Oncologie Thoracique, Hôpital Calmette, CHRU, Lille,
France; 3 Service d’Onco-Hématologie, Hôpital Saint Vincent de Paul, Lille,
France

Heart may rarely be affected by primary or secondary tumors. Rarely, arterial
tumor embolization may be first and/or most important issue during the course of
the tumor. Most common sites of arterial tumor occlusions are common femoral
and popliteal arteries.
A 77-year-old-man admitted with chest pain and cough. Thoracic computed tomography revealed a heterogenous ill-defined mass originated from left upper
lobe bronchus extending and invading hilar structures. Fiberoptic bronchoscopy
revealed an endobronchial lesion on the orifice of lingular bronchus. In PET/CT,
increased FDG uptake of satellite lesion on upper lobe destructing the fourth rib

A 68 year old female with a history of levothyroxine-substituted hypothyroidism
was diagnosed with metastatic lung adenocarcinoma. She was treated with 3
courses of a platinum-based chemotherapy as first-line treatment and docetaxel
as second-line treatment. She received daily injections of fondaparinux because
of a recent pulmonary embolism. Despite these treatments, the patient developed
lymphangitic carcinomatosis and brain metastasis, and erlotinib was initiated. 18
days later, she was admitted at the emergency room for vomiting and dehydration.
Clinical findings included mild abdominal pain in the upper right quadrant. Blood
tests showed elevated liver enzymes (AST 7900 IU/L (N<40), ALT 9200 IU/L
(N<40) and acute liver failure (32% PT, 13% factor V). Paracetamol blood level
was negative, as well as HIV, EBV, VZV, CMV and hepatitis A, B and C tests.
Abdominal ultrasound showed no obstruction on the biliary tract, no portal thrombosis. The patient rapidly developed metabolic encephalopathy, leading to her
death within 18 hours after admission. Careful interrogation of her relatives and
general practitioner did not reveal medications other than erlotinib, levothyroxine
and fondaparinux. Previous liver blood tests during chemotherapy were normal.
Acute liver failure due to erlotinib was then considered as the probable cause of
death.

P1246
Autophagy induction by low dose cisplatin; the role of p53 in autophagy
Sei Hoon Yang 1 , Kang Kyoo Lee 2 , Sun Rock Moon 3 . 1 Internal Medicine,
Wonkwang University, Iksan, Jeonbuk, Korea; 2 Radiation Oncology, Wonkwang
University, Iksan, Jeonbuk, Korea; 3 Radiation Oncology, Wonkwang University,
Iksan, Jeonbuk, Korea
Cisplatin has been mainly used for lung-cancer,. However, cisplatin has many side
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effects, so the usage of cisplatin has a limitation. Recently, autophagy has become
an important mechanism of cell death. The purpose of this study was to determine
whether low dose cisplatin treated lung cancer cell induce autophagy and the
autophagy inhibition resulted in apoptosis or necrosis. H460 cells were treated
with 5 μM or 20 μM cisplatin for 12, 24, or 48 h. To detect the cisplatin-induced
autophagy, we examined the autophagic vacuoles, and LC3 localization. To confirm the low-dose of cisplatin could induce autophagy, we detectd acidic vesicle
using autophagy specific inhibitors(3-MA). To confirm the result of autophagy
inhibition, we had done Annexin-V/PI and cell cycle assay. To find out the cisplatin
mediated autophagic mechanisms, we examined the apoptotic regulator, p53. We
used p53-/- null cancer cell line, H1299, to prove the role of p53 during autophagy.
Low dose of cisplatin(5 μM) induced the autophagy after 24 h treatment in
H460. Also low dose of cisplatin showed autophagic vacuoles and cytoplasmic
LC3 formation in H460. The induction of autophagy by low dose cisplatin was
inhibited by 3-MA, which was proven by reduced acidic vesicles. When the
autohpagy inhibited, Annexin-V+/PI- and subG1 was an increased. The inhibition
of autophagy resulted in decrease of LC3B-II band. Also cleaved caspase-3 and
PARP were increased. Taken together, low dose cisplatin induced autophagy and
the inhibition of autophagy resulted in the apoptosis.

P1247
Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia. 7-year
follow-up of a rare clinicopathologic syndrome
Roger Fei Falkenstern-Ge, Martin Kimmich, Godehard Friedel,
Andrea Tannapfel, Volker Neumann, Martin Kohlhäufl. Pulmonology, Klinik
Schillerhoehe, Center for Pulmonology and Thoracic Surgery, Gerlingen,
Baden-Württemberg, Germany Thoracic Surgery, Klinik Schillerhoehe, Center for
Pulmonology and Thoracic Surgery, Gerlingen, Baden-Württemberg, Germany
Pathology, Ruhr University of Bochum BG, Bochum, Nordrhein-Westfalen,
Germany
Introduction: Diffuse idiopathic pulmonary neuroendocrine cell hyperplasia (DIPNECH) is a rare clinical pathological syndrome. There have been only 49 cases of
DIPNECH reported in the literature so far.
Aims and objectives: DIPNECH is confined to the airway mucosa without penetration through the basement membrane and appears in a diffuse pattern; little is
known about the clinical course and treatment of DIPNECH.
Methods: DIPNECH is primary proliferations and can combine with obliterative
bronchiolitis and bilateral reticulonodular infiltrates. The diagnosis requires the
presence of hyperplasia of the airway neuroendocrine cells without invasion beyond
the basement membrane. If DIPNECH breaks through the basement membrane
and invades locally, this is called tumorlets, whereas nodules causes by DIPNECH
> 5 mm in diameter are classified as carcinoid tumors.
Results: During the 7 years follow up, the patient was repetitively treated with oral
steroids because of coughing and dyspnea. The oral steroid therapy was finally
replaced by inhaled steroids. All CT- scans over a 7 –year- period showed stable
disease without progression of the bilateral pulmonary lesion.
Conclusions: We present a 7-year-follow up of DIPNECH with stable disease by
a non-smoking male patient. The long-term follow up is necessary because there is
an association between DIPNECH and peripheral carcinoid tumours. The majority
of patients presenting with DIPNECH are middle-aged females with symptoms
of cough and dyspnea. In general the clinical course remains stable, however
progression to respiratory failure dose occur.

P1248
Disappearance of hypoglycemic attacks after resection of solitary fibrous
tumors with high expression of insulin-like growth factor II
Hiroyoshi Watanabe 1 , Keiichi Akasaka 1 , Ryouta Fukai 2 , Tomoko Terasawa 3 ,
Naoto Fueki 1 , Kazunori Fukuda 4 , Takayuki Haga 5 , Yoshinori Kawabata 1 ,
Yoshihiko Ueda 6 , Hironori Sagara 1 . 1 Dept. of Respiratory Medicine, Dokkyo
Medical University Koshigaya Hospital, Koshigaya, Saitama, Japan;
2
Department of Cardiovascular and Thoracic Surgery, Dokkyo Medical
University Koshigaya Hospital, Koshigaya, Saitama, Japan; 3 Division of
diabetology, endocrinology and Hematology, Dept of Internal Medicine, Dokkyo
Medical University Koshigaya Hospital, Koshigaya, Saitama, Japan; 4 Koshigaya
Hospital Joint Research Center, Dokkyo Medical University Koshigaya Hospital,
Koshigaya, Saitama, Japan; 5 Internal Medicine, East Saitama National Hospital,
Hasuda, Saitama, Japan; 6 Dept. of Pathology, Dokkyo Medical University
Koshigaya Hospital, Koshigaya, Saitama, Japan
Hypoglycemia rarely accompanies solitary fibrous tumors (SFT) of the pleura,
occurring in only about 4% of patients. We describe our experience with 2 patients
whose hypoglycemic attacks disappeared after the resection of SFT.
Patient 1: The patient was an 81-year-old woman. Computed tomography of the
chest showed a mass compressing the entire right lower lobe. SFT was diagnosed
on histopathological examination of a percutaneous needle biopsy specimen. Subsequently, tumor resection was performed, and the hypoglycemia disappeared.
Histopathologically, the tumor was associated with abundant proliferations of
markedly hyalinized collagen fibers. The tumor contained small bundles of round
cells or spindle cells with mild atypia, proliferating in an irregular, intermingled
fashion. On immunohistochemical staining, the tumor cells were positive for CD34.
Patient 2: The patient was a 77-year-old man with dyspnea on exertion. Preoperative computed tomography showed a well-demarcated, giant mass compressing

the right middle lobe. Therefore, the mass was resected, and the hypoglycemia
disappeared. Histopathological examination revealed proliferations of collagen
fibers containing spindle cells with low-grade atypia, proliferating in an irregular
storiform fashion with positive for CD34.
In both case, serum insulin level valued remarkably lower than 0.2μU/ml and
the immunohistochemical staining of Insulin-like growth factor II (IGF-II) were
positive.
Tumor resection was suggested to be an effective treatment for hypoglycemic
attacks in patients with SFT. IGF- II may provide negative feedback with respect
to insulin secretion.

P1249
A temporal effect of EGFR tyrosine kinase inhibitor in
lymphoepithelioma-like carcinoma of lung
Kuoliang Chiu 1 , Kuochin Chiu 2 , Tzu-Sheng Chen 1 . 1 Division of Chest
Medicine, Buddist Tzu-Chi General Hospital Taichung Branch, Taichung,
Taiwan; 2 Chest Medicine, Saint Mary’s Hospital Luodong, Yilan, Taiwan
Introduction: Primary lymphoepithelioma-like carcinoma (LELC) is a rare in
lung. Recent studies suggested a prevalent mutation on epidermal growth factor
receptor (EGFR) in LELC of lung. However, the therapeutic effect of EGFR
tyrosine kinase inhibitor (TKI) has not been tested. We hereby report an effect of
EGFR TKI on LELC of lung.
Case report: A 70-year-old woman presented to have a lung tumor, 6.1x5.1x5.0
cm, over left upper lobe. CT-guided core-needle biopsy of lung tumor confirmed
the diagnosis of LELC, and a clinical stage of T4N3M0, stage IIIB, was met. The
patient had a partial response after completing 6 cycles of 1st-line chemotherapy
(C/T) with gemcitabine plus cisplatin, and 4 cycles of 2nd-line C/T with docetaxel.

After having a progression, she went on a TKI therapy. The tumor kept shrinking
through 6 months, until progressing after 9-month TKI treatment.

Discussions: This is the first report demonstrating a therapeutic effect of EGFR
TKI on LELC of lung, as a 3rd-line therapy in this case. The case report suggests
EGFR TKI, at least erlotinib, may be beneficial for patients with LELC of lung, at
least for a significant period of time.

P1250
Late lung metastasis of endometrial cancer. Two rare cases of patients with
late lung metastasis of primary endometrial cancer 14 and 17 years after
initial treatment
Roger Fei Falkenstern-Ge, Markus Wohlleber, Martin Kimmich,
Sabine Bode-Erdmann, German Ott, Martin Kohlhäufl. Division of Pulmonology,
Klinik Schillerhoehe, Center for Pulmonology and Thoracic Surgery, Gerlingen,
Baden-Württemberg, Germany Division of Pathology, Robert Bosch
Krankenhaus, Stuttgart, Baden-Württemberg, Germany
Introduction: The longest interval of lung metastasis from endometrial cancer
was initially reported 17 years after standard surgical treatment.
Aims and objectives: Nearly 80% of all recurrences of endometrial cancer occur
within 3 years after the initial treatment. We report two cases of lung metastasis
14 and 17 years after the initial surgical treatment of endometrial cancer.
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Methods: A 71- year-old female was referred to our center for histological diagnosis of lung lesions. Histological biopsy showed lung metastasis of an endometrial
cancer which was resected 17 years ago.
A 77- year-old female was also referred for histological diagnosis of multiple lung
lesions and a clavicle metastasis. Both clavicle and lung biopsy revealed metastasis
of an endometrial cancer treated 14 years ago surgically.
Results: Our first patient was treated with organ- preserving metastatic wedge
resection. The latency period in the first case between initial treatment of endometrial cancer and pulmonary metastases was 17 years. Our second patient
with widespread metastasis was treated with palliative radiotherapy and systemic
chemotherapy. The latency period between initial diagnosis and treatment of
endometrial cancer and pulmonary metastases in the second case was 14 years.
Conclusion: Lung metastases originating from tumors of the female genital tract
are very rare. We report of lung metastasis from endometrial cancer with a latency
period of 14 and 17 years. To our knowledge, in the literature there is only one
case reported with a similar extreme latency.

P1251
Rare primary chest wall sarcoma: The synovialosarcoma
Leila Fekih, Hela Kamoun, Ines Akrout, Soraya Fenniche, Mahamed
Lamine Megdiche. Respiratory Department IBN Nafiss, Abderrahmene Mami
Hospital, Ariana, Tunisia
Introduction: Malignant primitive tumors of the chest constitute a large group of
tumor arising from the lung, the mediastinum, the pleura or the chest wall.
Observation: We report the case of a 37 years old patient, who consults for left
chest pain. At the clinical exam, we had noted a right chest wall mass. Chest X
ray showed left mediastinal opacity, associated with a pleural homolateral one.
Thoracic CT scan, revealed an important mass arising from the chest wall and
infiltrating the mediastinum associated with a second chest wall mass at the level
of the 8th and 9th right ribs. The biopsy of the chest wall mass had concluded at
parietal synovialosarcoma. Patient had receive a chemotherapy based on Ifosfamid
and doxorubicin. He also received a mediastino-pulmonary radiotherapy. Evolution
was marqued by an improvement in the clinical and radiological states but the
patient died because of pulmonary embolism after the 3rd cure.
Conclusion: Chest wall synovialosarcoma had dark prognosis, however, its
chemosensibility can improve the prognosis of the patients.

P1252
Lung metastases from colorectal cancer – Surgery, early and late
postoperative results
Vladimir Stanoev, Georgi Yankov, Michail Plochev, Eluar Goranov,
Rosen Petkov, Danail Petrov. Thoracic Surgery, University Hospital of
Pulmonary diseases “St. Sophia”, Sofia, Bulgaria Thoracic Surgery, University
Hospital of Pulmonary diseases “St. Sophia”, Sofia, Bulgaria Thoracic Surgery,
University Hospital of Pulmonary diseases “St. Sophia”, Sofia, Bulgaria
Thoracic Surgery, University Hospital of Pulmonary diseases “St. Sophia”, Sofia,
Bulgaria Thoracic Surgery, University Hospital of Pulmonary diseases “St.
Sophia”, Sofia, Bulgaria Thoracic Surgery, University Hospital of Pulmonary
diseases “St. Sophia”, Sofia, Bulgaria
Aim: To make a retrospective study of results after surgical treatment of pulmonary
metastases from colorectal cancer.
Methods: A total of 52 patients with pulmonary metastases from colorectal cancer were operated. Unilateral operations were performed in 40 (76.9%) patients.
Bilateral operations were carries out in 12 (23.1%) patients. In 9 (17.3%) of them
one stage operation was performed and in 3 (5.8%) - two stages operations were
performed. The approach in 6 (11.5%) of one-stage operations was sternotomy and
in 3 (5.8%) were bilateral thoracotomy. Unilateral operations were performed in 33
(63.4%) cases by thoracotomies and 7 (13.5%) by VATS. Precise metastasectomy
was made in all patients with bilateral metastases. In unilateral metastases were performed 27 (51.9%) metastasectomies, 8 (15.4%) lobectomies, 2 (3.8%) extended
lobectomies, 2 (3.8%), sleeve lobectomies and 1 (1.9%) polysegmentectomy.
Results: No 30-day postoperative mortality was observed. In 3 (5.8%) cases
there were minor complications. The overall five-year survival was 25%. Only
resectability of metastases (p<0.001), duration of disease-free interval (p=0.002)
and the presence of unilateral or bilateral lesions (p=0.001) were proved to be significant prognostic factors. Unfavourable prognostic factors, but without statistical
significance were the number of metastases and the involvement of mediastinal
lymph collectors.
Conclusions: Surgical resection is a standard approach for isolated lung metastases
from collorectal carcinoma. Resectability of metastases, duration of disease-free
interval and the presence of unilateral or bilateral lesions are significant prognostic
factors.

120. Clinical issues in malignant pleural
effusions
P1253
Mesothelioma diagnosis in a district general hospital
Shashank Sharma, Katie Wimble, Behdad Shambayati, Michael Wood.
Respiratory Medicine, St. Peters Hospital, Chertsey, Surrey, United Kingdom
Background: Malignant mesothelioma(MM) is a rare cancer with poor prognosis,
posing a diagnostic challenge to respiratory physicians.
Aim: We analysed our current diagnostic process for MM to assess the diagnostic
yield of different investigative modalities.
Methods: We analysed the effectiveness of various diagnostic modalities including
pleural fluid cytology, CT or ultrasound guided(USG) core and thoracoscopically
guided pleural biopsy over the last five years.
Results: Of 55 patients diagnosed with MM since January 2007, 54 patients had
confirmed cytological or histological diagnosis. 33(60%) patients had pleural fluid
sent for cytology of which 17(51%) were positive for MM, 11(33%) negative,
3(9%) suspicious, 2(6%) showed a lung primary which eventually turned out to be
MM and 3% inconclusive. 15 patients presented with pleural thickening or mass
without pleural effusion. These patients were diagnosed with CT or USG biopsies.
26 patients underwent VATS.
Interestingly, the percentage of patients that have been diagnosed positively on
cytology has risen year on year(fig.1). PET scanning identifed an appropriate
biopsy site in 4 of 8 patients scanned.

Conclusion: We attribute the progressive increase in the cytological diagnoses
made in our hospital to the increasing confidence of our cytologists in recognition
of cytological features and use of wider immunocytochemical panels. PET can be
instrumental in achieving the diagnosis in difficult cases.

P1254
Malignant mesothelioma. A survival analysis of 123 consecutive cases at an
occupational clinic
Ellen Skammeritz 1 , Lars Haukali Omland 2 , Jens Peter Johansen 1 ,
Øyvind Omland 1 . 1 Dept. of Occupational Medicine, Aalborg Hospital, Århus
University Hospital, Aalborg, Denmark; 2 Dept. of Infectious Diseases,
Rigshospitalet, Copenhagen, Denmark
Aim: To describe the asbestos exposure, to identify factors associated to the
prognosis, and to calculate the medial survival time in 123 consecutive patients
(1984-2010) with patological verified diagnosis of malignant mesothelioma (MM).
Method: From medical records we identified age, sex, asbestos fibres exposure,
localisation and subtypes of MM, performance status, and treatment.
Results: Median age was 65 years (min. 41 - max. 90) and 111 (90.2%) were
men and 12 (9.8%) were women. We identified asbestos exposure in 112 (91%)
patients. Major contributers were industries of shipbuilding (30%), construction
(22%), asbestos-cement (17%), metal (8%), and automobile repair (6%). 2 years
survival for MM in pleura % (95% CI) were: 19 (12-30), peritoneum: 24 (8-74),
pleura and peritoneum/pericardium: 25 (5-100), and tunica vaginalis: 100 (100100). In Cox regression survival analysis for all cases but tunica vaginalis (N=120)
significant variables for mortality rate ratio (MRR) (95% CI) were male sex: 2.26
(1.10-5.08) and performance status > 2: 5.01 (2.66-9.43). In a model restricted
to MM in pleura (N=78) significant variables were male sex: 6.95 (1.29-37.38),
sakromatiod subtype: 6.10 (1.93-19.33), performance status > 1: 4.64 (2.08-10.37),
and time after trimodal treatment 0.25 (0.07-0.96).
Conclusion: Asbestos exposure was identified in 91% of the patients, shipbuilding, constructing-, and asbestos-cement industry accounted for >2/3 of the cases.
2 years survival for MM was 19% to 25% in pleura and peritoneum, in tunica
vaginalis 100%. Male sex, low performance status, and sarkomatiod subtype lower
while trimodal treatment enhance survival time.
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P1255
Prognostic factors and survival in malignant pleural mesothelioma at a large
tertiary referral center in Turkey
Berna Komurcuoglu, Kadri A. Cirak, Nur Yucel, Gulru Polat, Ozan Usluer.
Pulmonology, Dr. Suat Seren Education Hospital for Chest Disease and Surgery,
Izmir, Turkey

ment of the causal relation with asbestos. Whether mesothelioma evolves from
atypical hyperplasia, as epithelium-derived cancer of other origins, remains to be
elucidated.
Conclusion: Diagnosis of MPM relies on pleural biopsy specimens. Thoracoscopy
is particularly useful in guiding pleural biopsies and in symptomatic improvement
if talc pleurodesis is performed.

Malignant pleural mesothelioma is a rare tumor but increasing incidance and poor
prognosis despite new therapy modalities.
In this study we aimed to investigate the effects of various pretreatment clinical and laboratory characteristics on survival of patients with malignant pleural
mesothelioma (MPM).
During last five years, 125 histological proven MPM cases were evaluated at large
tertiary refferal center in eastern part of Turkey.
Patients age, gender, performance score, histology, asbestos exposure, smoking
history, sympyoms, plasma platelet count, haemoglobin, white blood cell (WBC),
plasma LDH level, stages were evaluted in both multivariate and univariate analysis. Univariate analysis showed that patients with extensive stage, N2 nodal
invasion and M1 metastasis have a worse prognosis. Multivariate Cox regression
analysis showed that sarcomatous histology has found to be indicators of worse
prognosis (HR 1, % 95 CI 1.015- 2.19, p= 0.017).
As a result; The patients with extensive stage, n2 nodal inavsion and M1 metastasis
were found to related with shorter survival. Sarcomatous histology were found as
an indipendent worse prognostic factor in MPM.

P1256
Malignant pleural mesothelioma stage III and IV: Retrospective analysis of
ten years in a central hospital
Claudia Lares dos Santos, Ines Sanches, Ligia Fernandes, Filipa Cruz e Costa,
Fernando Barata. Pulmonology Department, Centro Hospitalar Universitário de
Coimbra, CHC, Coimbra, Portugal
Introduction: Pleural mesothelioma (PM) is the most frequent malignant primary
tumor of pleura. The incidence in Western Europe is still rising due to the prolonged
latency of the disease.
Aims: Determine demographic, epidemiological, histological and therapeutical
aspects of malignant PM in stage III and IV. Evaluate survival rates.
Methods: The study was conducted in an European central hospital covering
approximately 475.000 inhabitants. We performed a retrospective analysis of cases
diagnosed in our department over a period of 10 years. Survival analysis was
performed using Kaplan Meier method and Cox regression.
Results: We diagnosed 32 cases in stages III/IV (91,5% of total), 84.4% men,
mean age 65.5±10.2 years, 50% with current or past exposure to tobacco. Exposure to asbestos was reported in 56.3% and had occurred, on average, 41.4±10.8
years before. Approximately 56% of exposures were associated with building
construction and mechanics. In 87.5% the diagnosis was obtained with videoassisted thoracic surgery. Histology was epithelioid in 84%. All patients received
chemotherapy: 53.1% carboplatin+gemcitabine, 37.5% pemetrexed+cisplatin and
9.4% cisplatin+gemcitabine. Hematological toxicity occurred in 18.8% and non
haematological toxicity in 12.5% (grade 3/4). Prophylactic local radiotherapy was
performed in 75%. Median survival was 51.6±9.4 weeks. There was no statistically
significant difference according to chemotherapy regimen.
Conclusion: Malignant PM must be considered, particularly in men involved in
mechanics, even with unrecognized or remote exposure to asbestos. In our series no
difference was seen combining platinum analogs with gemcitabine or pemetrexed.

P1257
Pleural atypical mesothelial hyperplasia: An early stage of pleural malignant
mesothelioma?
Thomas Vandemoortele 1 , Sophie Laroumagne 1 , Olivier Bylicki 1 ,
Sophie Giusiano 2 , Hervé Dutau 1 , Philippe Astoul 1 . 1 Department of Thoracic
Oncology, Pleural Diseases, and Interventional Pulmonology, Hôpital Nord,
Marseille, France; 2 Department of Pathology, Hôpital Nord, Marseille, France
Mesothelioma is a neoplastic process most often secondary to asbestos exposure.
Atypical mesothelial hyperplasia (AMH) is thought to be a benign process in reaction to various processes, including infectious pleurisy and recurring transudative
pleural effusion. However, it is unknown if there might be a link between AMH
and malignant pleural mesothelioma (MPM).
Herein, we present the case of a 69 year-old patient with documented asbestos
exposure in whom MPM was diagnosed four months after a first diagnosis of
AMH.
Thoracoscopy showed inflammation of the posterior parietal pleura and white
lymphangitis of the anterior pleura, without nodule or any other suspicious lesion.
Biopsies taken from the anterior pleura showed AMH.
Two months later, the patient returned with a recurring right sided effusion.
CT-scan revealed a subcarinal lymph node measuring 15x8mm and a pleural
effusion with partial atelectasis of the right lower and middle lobes.
Repeat thoracoscopy was performed, four months after the initial one.
The pleura was dramatically changed, with numerous nodules and neoplastic lymphangitis. Multiple biopsies were performed on the diaphragmatic and posterior
pleura. Histologic features were compatible with epithelioid MPM.
How MPM evolves from normal pleura is still debated, despite the acknowledge-

P1258
Role of medical thoracoscopy in diagnosis of recurrent undiagnosed pleural
effusion
Ramadan Bakr, Ibrahim Elmahallawy, Osama Mansour, Ahmad Ali,
Samy El-Dahdouh. Chest Department, Menoufiya University, Shebin Elkom,
Menoufiya, Egypt
Background: The urge for the resurgence of thoracoscopic techniques came essentially from the depressive situation of chronic exudates not diagnosed in 20-40%
of cases after using the ordinary diagnostic methods.
Methods: This study comprised 20 cases with exudative pleural effusion, all of
them were subjected to full history taking, clinical examination, laboratory investigations, radiological examination (chest x- ray and CT), abdominal US, chest
US if needed, tuberculin test, sputum for AFB, ABG and ECG. For all patients,
pleural tapping and biochemical, cytological, bacteriological and immunological
examinations for the pleural aspirates, as well as blind Abrams needle pleural
biopsy and histopathological examination were done. The etiologic diagnosis of
pleural effusion was not settled after all these investigations, and thus, medical
thoracoscopy, under local anesthesia, was carried out for each patient.
Results: The mean age of patients was 57.6 years. The diagnosis was achieved
in 85% of cases, while 15% of cases diagnosed as non specific pleuritis. The
result of biopsies were 65% malignancy (20% mesothelioma, 35% metastatic
adenocarcinoma, 5% of either lymphoma or thymoma), and 35% of cases were
nonmalignant, 15% undiagnosed, 10% TB, 5% of either empyma or RA). 20% of
cases had complication in the form of 10% malposition of the intercostal tube and
5% of either hematoma or infection at the site of tube entry.
Conclusion: Medical thoracoscopy, under local anesthesia and conscious sedation,
is an effective procedure for diagnosing the underlying etiology of recurrent pleural
effusion of unknown etiology, with minimal complications.

P1259
Study of thoracoscopic pleural biopsy for nondiagnostic pleural effusion
YuJin Kim, Sun Young Kyung, Sang Pyo Lee, Sung Hwan Jeong, Shin
Myung Kang, Sang Min Lee, Jeong-Woong Park. Division of Pulmonology and
Critical Care Medicine, Department of Internal Medicine, Gachon University Gil
Hospital, Incheon, Korea
Background: We performed thoracentesis and pleural biopsy by cope needle to
find cause of exudative pleural effusion. Usually about 20% of them can’t find
cause. We study thoracoscopic biopsy for nondianostic patients and charateristics
of diseases.
Method: We enrolled patients from April 2004 to May 2010. We included patients
with nondiagnostic pleural effusion through sputum study, thoracentesis, washing
microbiologic study and cytology by bronchoscopy. Twenty-six patients were
performed thoracoscopic pleural biopsy.
Result: Twenty-four patients were identified. Their mean age was 60.5±15.3years,
and 16(66.7%) of the patients were men. Four patients weren’t performed thoracentesis. Charateristics of pleural effusion were lymphodominent (15; 75%),
poly-dominent(2;10%), eosinophil dominant (1;5%) and unknown(2;10%). Final
diagnosis of patients with undiagnostic pleural effusion were malignant effusion
(n=14, 58.3%), Tb pleuray(n=3, 12.5%), chronic inflammation and fibrosis(n=5,
20.8%) and hemorrhagic effusion and eosinophilic effusion (n=2, 8.3%). The
most common cause of malignant effusion was secondary not primary lung cancer. Metastatic effusion were 5 patients (35.7%). Malignant mesothelioma were
3patients (21.4%). adenocarcinoma of unknown origin were 2patients (14.3%).
Primary lung cancer were 4patients (25.8%).
Conclusion: Fifteen patients(58.3%) of nondianostic effusion were diagnosed
malignant effusion. In These 15 patients, secondary malignant effusion were 10.
patients(74.3%). In Conclusion, we consider thoracoscopic biopsy and systemic
examination to identified nondianostic pleural effusion.

P1260
Medical thoracoscopy experience: 3 years on
Burhan Khan, Hamid Aminy Raouf, Majid Mushtaq. Department of Respiratory
Medicine, Darent Valley Hospital, Dartford, Kent, United Kingdom
Aim: To describe the qualitative and quantitative experience and outcomes at 3
years of medical thoracoscopy (MT) in a DGH.
Methods: Retrospective case series review of all consecutive adult patients undergoing MT.
Results: To date, 39 MTs have been done between Sept ’09 and Sept ’11. Median
age 71 yrs (range:28.6-87 years); 28 (72%) male. Median age of patients with
malignancy 70 (range:48.3-87 years); 15 male (65%). MT was non-diagnostic in 3
cases (7.7%) with one confirmed as metastatic carcinoma on CTGBx. 9/10 MPM
were pleurodesed; 8(89%) successful All 13 non-MPM were pleurodesed; 9(70%)
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In an era where VATS and medical thoracoscopy is readily accessible – Does
diagnostic thoracocentesis still have a role in diagnosing malignant pleural
effusions?
Kerry Woolnough. Respiratory Medicine, University Hospital of North
Staffordshire, Stoke on Trent, United Kingdom
Introduction: The diagnostic sensitivity of medical thoracoscopy is reported as
92.6% and is approximately 95% for video-assisted thoracoscopic surgery (VATS).
Complication rates are acceptably low (2.3% for medical thoracoscopy and <1%
for VATS). We wished to ascertain the sensitivity of diagnostic thoracocentesis,
compared to VATS for malignant pleural effusions.
Method: We retrospectively looked at all pleural fluid samples taken from a diagnostic thoracocentesis and specimens sent from a VATS procedure over a 12 month
period in patients who had a confirmed diagnosis of malignancy. The presence of
malignant cells, pathological diagnosis and the primary site of malignancy was
recorded.
Results: Over a 12 month period 34 patients underwent VATs and an additional
88 patients had a diagnostic thoracocentesis performed for a malignant pleural
effusion. 88.2% (N=30) had a pathological diagnosis made in samples taken during VATs and 73.6% (n=64) had a diagnosis of pleural malignancy confirmed on
cytology taken from a diagnostic aspirate.
Conclusion: With the increased availability of medical thoracoscopy and VATS
it is tempting to incorporate these into the first step of a diagnostic algorithm for
suspected malignant effusions. However the high diagnostic yield revealed by our
retrospective analysis of pleural fluid cytology illustrates that diagnostic thoracocentesis and pleural fluid cytology remains a valid initial step in the diagnostic
pathway. It is more cost effective, less time consuming and less invasive for the
patient.

Figure 1

Figure 2

successful. Overall pleurodesis success rate was 77.3%. Excluding the two patients
who died within 30 days, pleurodesis success rate is 85% (17/20) for all malignant
pleural effusion.
Conclusions: Success rates are reported in literature 82.1% - 95% in patients
having a single procedure and one pleurodesis only, similar to ours but for the
2 patients aged 72 and 76 years who died; having significant co-morbidities and
confirmed metastatic carcinomas with poor pre-op performance status of 3.
MT was well tolerated in our cohort of patients who had median age of 70,
and success rates varied dependent on pathology; better in MPM than carcinoma.
Qualitatively, the most significant result was the duration of pleural fluid recurrence
free days that patients achieved, thus mitigating symptoms and avoiding further or
repeated invasive pleural interventions.

P1261
Results of treatment of the metastatic pleural effusion
Goran Kondov 1 , Zoran Spirpovski 1 , Risto Colanceski 1 , Sasko Jovev 1 ,
Biserka Caeva 2 , Borislav Kondov 1 . 1 Thoracic Surgery, University Clinic for
Thoracic and Vascular Surgery, Skopje, Macedonia, The Former Yugoslav
Republic of; 2 Pulmology, University Clinic for Pulmology, Skopje, Macedonia,
The Former Yugoslav Republic of
Metastatic pleural effusion is big health, social and personal problem. Prognosis
of patients is 1 to 60 months which is according underling disease, stage of the
disease, treatment response, characteristics of the patients and their reserve.
We analyze 60 patients with confirmed malignant pleural effusion: 28 patients with
breast cancer, 14 with lung cancer, 8 with mesotelioma, 5 with gastric carcinoma,
and 5 with other malignant lesions. Mean age were 56 years.
At this 60 patients we have done 194 procedures.
We analyze effects of thoracocentesis only (60), placing pleurocat (37), placing of
thoracic drain (54), VATS with talk pudrage(13) and thoracic drain and thoracic
drainage with slurry talk pleurodesis (14).
Recurrence of pleural effusion, febrile condition, appearing of the empyema,
problems with heart, dispnea, life treating conditions were followed at all patients.
Results: Recurrence of pleural effusion were detected at 71,2%, where the best
results were with use of VATS with talk pudrage (53,8%), than is thoracic drainage
with slurry talk pleurodesis with success rate of 50%. With only placing of drain
success rate was 29,6% or with pleurocat placing 27%. With thoracocentesis only,
no one has had success.
Unwanted conditions were detected the most frequently at thoracic drainage with
slurry talk pleurodesis where were detected 14,3% heart problems, 35,7% dispnea
and respiratory symptoms, 35,7% febrile conditions with septic conditions.
Conclusion: VATS with talk pudrage give the best results with control of the malignant pleural effusion, but need hospitalization and general anesthesia procedure,
procedure which was not recommended for many patients which is in bad general
conditions.

P1263
Effectiveness and safety of endobronchial ultrasound-guided transbronchial
needle aspiration (EBUS-TBNA) in the diagnosis of mediastinal and hilar
lymphoadenopathy
Yuuki Tenjin 1 , Junji Hamamoto 2 , Shinya Sakata 1 , Ryo Sato 1 , Sho Saeki 1 ,
Hidenori Ichiyasu 1 , Kazuhiko Fujii 1 , Naoki Saita 1 , Hirotsugu Kohrogi 1 .
1
Department of Respiratory Medicine, Kumamoto University Hospital,
Kumamoto, Japan; 2 Department of Respiratory Medicine, Kumamoto Saishunso
National Hospital, Kumamoto, Japan
Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA)
is used to biopsy of enlarged lymphnodes in the mediastinum and hili for staging of patients with lung cancer and definitive diagnosis of lymphadenopathy.
EBUS-TBNA has been reported as less-invasive examination compared with
mediastinoscopy and as high sensitivity and specifity in the diagnosis.
To study the usefulness of EBUS-TBNA in diagnosis of lymphadenopathy in the
mediastinum and hili, we analyzed the 90 cases of EBUS-TBNA which were
performed in our hospital from August 2007 to July 2010.
There were 90 cases of undiagnosed lymphadenopathy in the mediastinum and hili.
They were 53 cases of suspected metastasis of lung cancer, 37 cases of suspected
sarcoidosis. In the cases of suspected metastasis of lung cancer, the sensitivity
of EBUS-TBNA was 85.4%, and the specificity was 100% and the accuracy
was 86.5%. In the cases of suspected sarcoidosis, the sensitivity was 92%, the
specificity was 90% and accuracy was 92.3%. Furthermore, we made diagnosis
of EGFR gene mutation and EML4-ALK fusion gene by the specimen obtained
by EBUS-TBNA. As adverse effects, one case of lymphadenitis was observed, but
mediastinitis was not induced.
We conclude that EBUS-TBNA is a powerful instrument for diagnosis and staging
of lung cancer and for diagnosis of sarcoidosis and other inflammatory and granulomatous diseases with lymphadenopathy manifested in the mediastinum and hili,
and that EBUS-TBNA is safe and less-invasive.

P1264
Clinicopathologic and survival characteristics of malignant pleural
mesothelioma: A single institutional experience
Fatih Oruç 1 , Sule Gül 1 , Alpaslan Mayadagli 1 , Alper Özkan 1 , Ali Fidan 2 ,
Özlem Oruç 3 . 1 Radiation Oncology, Dr. Lutfi Kirdar Kartal Education and
Research Hospital, Istanbul, Turkey; 2 Chest Diseases, Dr. Lutfi Kirdar Kartal
Education and Research Hospital, Istanbul, Turkey; 3 Chest Diseases,
Sureyyapasa Chest Diseases and Surgery Education and Research Hospital,
Istanbul, Turkey
The single institution study of 7 years experience was performed to investigate
clinicopathologic and therapeutic characteristics and the factors affecting survival
in malignant pleural mesothelioma patients, who had treated with combined or
multimodality treatment. A total of 53 patients were included into the study. The
median age was 58 (33 to 79) years. The mean duration of follow-up was 14
months (4-82). Disease-free and overall survivals are 11 months (3-50) and 14
(4-82) months, respectively. Factors that individually predicted better prognosis
were younger age (<50 years), having undergone surgery, having received radiotherapy, having undergone combined treatment and having undergone trimodality
treatment.
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Combination therapy with intrapleural doxycycline and talc in reduced doses
for pleurodesis
Khaled Hassaan. Pulmonary Medicine, Zagazig University Hospital, Zagazig,
Egypt
Background: We hypothesized that combining doxycycline and talc in half the
usual doses would be synergistic in inducing pleurodesis.
Objective: The aim of the study was to evaluate safety and efficacy of low-dose
doxycycline combined with low-dose talc for pleurodesis.
Methods: In a prospective study, 20 consecutive patients with recurrent and
biopsy-proven malignant effusions and 4 patients with recurrent pneumothorax
were included. All pleurodesis was performed with talc plus doxycycline as the
sclerosing agents. Doses of doxycycline (250 mg) and talc (2.5 grams) were half
the “usual” doses. the sclerosing agents were administered via tube thoracostomy.
Post-pleurodesis postero-anterior (PA) radiographs were obtained after tube removal and 30 days following the procedure. Successful therapy was defined as a
complete absence or minor re-accumulation of pleural effusion one month after
pleurodesis.
Results: Twenty –four cases were identified (8 women, 16 men, Mean age was
65.2 years). No immediate perioperative complications were noted. Chest tube
duration averaged 4.3±2.5 days. Length of stay after the procedure 4.8±3.2 days.
Eight patients (33%) reported persistence or worsening dyspnea in the immediate
postoperative period. Only one developed respiratory distress; no any parenchymal
changes on chest radiography and no required ventilatory support. Other immediate
postoperative events included chest pain in 10 patients (42%) and fever in 2(8%)
patients. Twenty patients (83%) had successful pleurodesis and 4 (17%) failed.
Conclusions: The combination of low-dose doxycycline with low-dose talc appears
to be a safe and rational approach to pleurodesis with reasonable side-effects.

effusion was diagnosed in 33 patients (5.64%). Paramalignant effusion was found
in 17 patients with squamous cell ca (4.7%), in 9 patients with SCLC (6.5%)
and in 3 patients with adenoca (3.6%). No statistical significance was found when
correlating frequency of paramalignant effusion to hystological type of lung cancer
(p>0.05). Malignant effusion was diagnosed in 55 patients. Malignant effusion
was the most common in pts suffering from adenoca (found in 26 patients – 30.6%,
p<0.01), while malignant effusions were found in 13 pts with squamous cell ca
(3.6%), and in SCLC in 9 patients (6.5%).
Discussion: No statistical significance was found when trying to correlate frequency of paramalignant effusion in different histological types of lung cancer. In
the group of patients with malignant effusion adenoca is the most common causal
factor of spread of malignant disease to pleura.

P1268
Chloroma as a mediastinal mass with bronchial infiltration and severe
stenosis of the left main bronchus
Joao Pedro Steinhauser Motta, Axel Tobias Kempa, Franz Stanzel, Jörn Brune.
Pneumologie, Lungenklinik Hemer, Nordrhein Westfalen, Germany
We report the case of a 46 years old women, who presented to our hospital with
cough, chest pain and exertional dyspnea for 1 month. The physical examination
showed inspiratory stridor located on the left hemithorax. The laboratory tests
showed no pathological changes. The thorax computer tomography showed a large
mediastinal mass with compression of the left main bronchus.

P1266
Iodopovidone: An effective agent pleurodesis used through chest tube
Kotti Amina, Daghfous Hafaoua, Snan Houda, Saad Soumaya, Kahloul Olfa,
Tritar Fatma. Pneumolgy C, Abderrahmane Mami Hospital, Ariana, Tunisia
Pneumolgy C, Abderrahmane Mami Hospital, Ariana, Tunisia Pneumolgy C,
Abderrahmane Mami Hospital, Ariana, Tunisia Pneumolgy C, Abderrahmane
Mami Hospital, Ariana, Tunisia Pneumology C, Abderrahmane Mami Hospital,
Ariana, Tunisia Pneumology C, Abderrahmane Mami Hospital, Ariana, Tunisia
Background: Most variety of pleural irritants have been used for pleurodesis, the
ideal agent should produce pleurodesis effectively, safely, and in shortest possible
time.
Objective: Compare efficacy and safety of iodopovidone used through chest tube
to other agents used via thoracoscopy.
Patients and methods: Fifty six patients (35 men and 21 women) with malignant
pleural effusion (n=40) or pneumothorax (n=10) aged from 5 to 76 years, were
distributed into 2 groups:
– G1: 40 patients treated with injecting iodopovidone 3 successively days (20 ml
iodopovidone + 30 ml saline solution) via chest tube
– G2: 16 patients had pleurodesis through thoracoscopy using talc.
Results: Time to pleurodesis was similar in 2 groups (8±3 vs 6±2 days). As the
mean length of hospitalization (31,13±22 vs 27,4±15 days) and mean length of
drainage (8,8±6,1 days vs 10,6±8,1 days), there is no statistically difference in
the 2 groups. A complete response with no recurrence was similar in 2 groups
obtained in 44 (78,5%) of cases. After instillation of the sclerosing agent, intense
cough and dyspnea were noted only in G1 (n= 3), and 2 patients had systemic
hypotension and intense pleuritic pain. Local complications were observed in 10
cases (18%) with no statistically difference in 2 groups: pneumothorax (n= 7)
and empyema (n= 3). Chest pain evaluated with visual scale measurement after
removed tube was similar in 2 groups. As the mean length of follow-up, there is
no statistically difference (5±2.9 and 6,3±1,8 months).
Conclusion: Iodopovidone is an effective, safe, cheap, easily available alternative
to achieve chemical pleurodesis in cases of recurrent, incapacitating effusions,
regardless of etiology.

P1267
Pleural effusions in lung cancer
Milic Medenica, Redzep Kraja, Miras Medenica. Bronchology, Hospital for Lung
Diseases ”Brezovik”, Niksic, Montenegro, Serbia Bronchology, Hospital for Lung
Diseases ”Brezovik”, Niksic, Montenegro, Serbia Student at School of Medicine,
University of St Andrews, United Kingdom
The most common cause of malignant effusions in males is lung cancer. Malignant
effusions are the result of spread of lung cancer to pleura or dissemination of
metastatic tumour to one of the pleural surfaces. Paramalignant effusions are the
result of lung cancer, but not a result of spread of malignant diseases to pleura.
Methods: The study group comprised of patients in territory of Montenegro, in
time period from 01.01.2008 to 31.07.2011. All patients with pleural effusions had
their pleural liquid citologically tested, and histological processing of samples of
pleural tissue obtained by blind needle biopsy (66 patients) or VATS (8 patients)
was done. Descriptive statistical method and retrospective study were used.
Results: Total number of newly diagnosed cases of lung cancer was 585 (squamous
cell ca - 361 (62%); SCLC- 139 (23.5%) adenoca 85– (14.5%)). Paramalignant

Bronchoscopy revealed an almost complete obstruction of the left main stem
bronchus with extensive infiltration of the mucosa by tumorous tissue. The EBUSTBNA biopsies demonstrated the suspect of a neoplasm of hematologic origin. The
patient was transferred to a referral center for hemato-oncology and underwent
a bone narrow biopsy. It could be diagnosed an acute myeloid leukemia. The
mediastinal mass and bronchial infiltration corresponded to a chloroma (myeloid
sarcoma) as a rare and severe initial manifestation of the disease.
Chloroma is an extramedullary, solid tumor which occurs in association with
myeloproliferative or leukemic disorders. It affects 3-8% of patients with acute
myeloid leukemia and can present as the initial manifestation of hematologic
malignicy. The anatomic distribution includes bone, nerve, lymph node, and skin,
but may involve a variety of soft tissues. Pulmonary and mediastinal involvement
is rare. Just one case has yet been reported in literature with an identical pattern of
airway infiltration.

P1269
Ectopic heterotopic mediastinal thyroid tissue mimicking lung cancer
Kalliopi Athanassiadi 1 , Maria-Styliani Kolokotroni 1 , Ilias Samiotis 1 ,
Despina Violidaki 2 , Konstantina Sotiriou 3 , Dimitra Rondogianni 2 , Ion Bellenis 1 .
1
Thoracic Surgery, General Hospital “Evangelismos”, Athens, Greece;
2
Pathology, General Hospital “Evangelismos”, Athens, Greece;
3
Anaesthesiology, General Hospital “Evangelismos”, Athens, Greece
Objective: Ectopic intrathoracic thyroid is a very rare presentation of a mediastinal mass, comprising 1% of mediastinal tumors and can be distinguished from
restosternal goiter or secondary intrathoracic goiter from the fact that the former
receives its blood supply from mediastinal vessels rather than the neck and is not
connected to the cervical thyroid. We present a series of 9 patients with heterotopic
mediastinal thyroid mimicking lung cancer.
Material: Nine patients, 5 male and 4 female ranging in age between 56 and 79
years were admitted at our hospital. All patients but two were asymptomatic. Chest
radiography revealed a mass in the superior middle or posterior mediastinum, in 2
cases with tracheal deviation. CT scan revealed a mass and further investigation
took place with MRI. Preoperative staging was negative for metastatic disease in
all cases and ultrasonography, scintigram and I131 uptake precluded the possible
existence of thyroid tissue. Thyroid function tests were also normal.
Results: All patients were led to surgery and were submitted either to lateral
mini-thoracotomy (n=5), or cervical incision (n=3) or thoracoscopy (n=1). In all
cases there was an encapsulated mass with blood supply from intrathoracic vessels
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and histopathology revealed thyroid. The postoperative course was uneventful and
no recurrence was observed in a follow up of 2 months to 4 years.
Conclusion: Although malignant transformation in heterotopic thyroid tissue is
extremely rare, these masses should be resected in order to put the diagnosis and
to avoid later complications such as progressive enlargement, hemorrhage within
the mass causing respiratory failure, and compression of vital mediastinal organs.

121. Improving education for the healthcare
team and patients
P1272
Bronchoscopic inter-operator diagnostic yield for lung malignancy:
benchmarking for trainees
A. Kahlon, M.E. Phitidis, A. Ponnuswamy, S. Scott, J.P. Finnerty. Respiratory,
Countess of Chester Hospital, Chester, United Kingdom

P1270
Endobronchial ultrasound transbronchial needle aspiration at Aberdeen
Royal Infirmary: How are we doing?
David Miller 1 , Pratheega Mahendra 1 , Valerie Bruce 1 , Keith Kerr 2 ,
Mary McKean 2 , Mahendran Chetty 1 , Graeme Currie 1 . 1 Chest Clinic C,
Aberdeen Royal Infirmary, Aberdeen, United Kingdom; 2 Department of
Pathology, Aberdeen Royal Infirmary, Aberdeen, United Kingdom
Background: Endobronchial ultrasound transbronchial needle aspiration(EBUSTBNA) is a more convenient alternative to mediastinoscopy for sampling mediastinal lymph nodes. We describe the demographics, results and diagnostic sensitivity
of EBUS-TBNA in the 1st 100 procedures performed.
Methods: Since the service began in 2010, patient age, gender, length of procedure, sedative doses, numbers of passes for each node and results were recorded
and retrospectively analysed.
Results: Of 100 patients, 66 were male with mean age 62 years (range 22-88).
Mean procedure duration was 16 minutes, and median doses of midazolam and
fentanyl were 4mg and 100mcg respectively. 142 lymph nodes were sampled with
median number of passes of 4 per node.
Lymphoid material was obtained from 126 (86%) of all nodes sampled. A pathological abnormality was found in 73 patients: NSCLC (n=34), SCLC (n=20),
granulomatous inflammation (n=14), possible lymphoma (n=1) and metastatic
neck (n=1), urological (n=2) and breast cancer (n=1). In the remaining 27 patients,
no lymph node was sampled in 10 and lymph node was sampled in 17 cases
with no abnormality noted; of the latter, 9 were true negatives. The diagnostic
sensitivity for all 100 cases was 81% (77% in the first 50 procedures versus 84%
in the remainder).
Conclusions: A variety of cell types can be identified using EBUS-TBNA. Our
overall diagnostic sensitivity was 81% with the top of the learning curve almost
reached after 50 procedures. The high diagnostic sensitivity implies that many
mediastinoscopies can be avoided with potential financial savings.

Introduction: British Thoracic Society guidelines suggest that in cases of endoscopically visible malignancy, bronchoscopists should aim for a minimum
diagnostic yield of 80%. There is no recommendation however for the diagnostic
yield that trainees should achieve before becoming independent bronchoscopists.
We conducted a preliminary study in our bronchoscopy unit, comparing interoperator diagnostic yield for cases of definite endoscopically visible malignancy,
aiming to introduce a benchmark for trainees.
Method: We retrospectively looked at 775 bronchoscopies performed by three
experienced bronchoscopists. Data was collected on the type of abnormality seen,
the likelihood of malignancy, sampling modalities used and positivity rate of
samples (histology/cytology) i.e. the diagnostic yield.
Results: A total of 114 bronchoscopies were reported as definite tumours, of which
103 were diagnosed as lung malignancies. The diagnostic yield when a definite
tumour was seen on bronchoscopy was 90.9% (60/66) for operator 1, 72.8% (8/11)
for operator 2, and 94.6% (35/37) for operator 3, with an overall average of 86.1%.
The standard deviation for bronchoscopist success ratio was calculated at 9.55,
making the lower limit for success (percentage of positive diagnostic yield) 75%.
Conclusion: Locally our experienced bronchoscopists are exceeding the 80%
diagnostic yield in cases of a definite tumour. Using the lower limit for success,
we suggest that 95% of trainee bronchoscopists should be achieving a minimum
diagnostic yield of 75%. More data is needed in order to obtain more robust
statistical data which can be developed into realistic benchmarks and assessment
tools to measure trainee competency.

P1273
Rational clinical examination: The clinical epidemiology of physical signs
taught in respiratory medicine
Rahil Kassamali 1 , Shiva Bikmalla 1 , Vikas Punamiya 1 , Tandra Ghosh 2 ,
Rahul Mukherjee 1 . 1 Department of Respiratory Medicine & Physiology, Heart of
England NHS Foundation Trust, Birmingham, West Midlands, United Kingdom;
2
Department of Physiology, Medical College, Kolkata, WB, India

P1271
Ideal volume sampling in the diagnosis of malignant pleural effusions
Vasilis Anastasakos, Mpisirtzoglou Danai, Zetos Athanasio,
Mpampoukos Stavros, Marketos Charalampos, Georgios Politis. Respiratory
Unit, Agios Savvas Oncological Hospital, Athens, Greece
Introduction: Management of pleural effusion is based on established guidelines
deriving from scientific committees and experts on pleural diseases all over the
world. Nevertheless true consensus on volume sampling in malignant pleural
effusions has not yet been achieved. Only few publications have been published
over the past 10 years. Further studies should take place in order to clarify this
essential point in the management of malignant pleural effusions.
Hypothesis: 20 to 40 ml of pleural fluid could improve cytology yield in high risk
malignancy patients.
Methods and materials: Patients with at least medium sized pleural effusion and
high risk for malignancy are enrolled.
Pleural fluid is extracted as follows:
1. 10cc of pleural fluid sent for cell typing and ALB, tPr, LDH, CHOL, TG analysis
2. 20cc of pleural fluid extracted and placed as sample A
3. 50cc of pleural fluid extracted and placed as sample B
4. 150cc of pleural fluid should be extracted and placed as sample C
Samples A, B and C are sent for cytology
Cytology results include the following:
1. Positivity or negativity for malignancy
2. Malignant cells numerosity (rare, infrequent, frequent, dense)
First data in our research strongly support our hypothesis and we feel that with
our sample growing we will be able to show that a larger quantity of pleural fluid
will not improve results (whilst will affect costs and laboratory man hours), but 20
to 40 ml could play a role in diagnosis and should be the target quantity. We hope
our study will help to decrease time to diagnosis, reduce cost (less paracentesis,
less adverse effects, less hospitalization time) and provide material for evidence
based guideline development in the future.

Background: Current clinical epidemiology research defines precision and accuracy of items of clinical examination [Stone H, Mukherjee R. Evidence based
clinical teaching in respiratory medicine. Proceedings of the Association for Medical Education in Europe. 2007; 2: 5. (AMEE 2007: Trondheim, Norway)]. We set
out to examine if doctors naturally carry out the more precise items of respiratory
clinical examination from the repertory they learn as part of routine education.
Methods: An online questionnaire was emailed to doctors in the Heart of England
NHS Foundation trust to all grades of doctors.
Results: Responses were received from 105 participants from a range of specialties
and grades. The majority frequently carried out the respiratory examination as a
routine with some items of high precision, although the kappa values of individual
items (signifying precision) tend to correlate with items of routine respiratory
examination which doctors naturally think are more useful.

Conclusion: Practising doctors tend to develop their own rational examination
routine which can be improved by adding items of high precision (e.g. crico-sternal
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distance), which are not routinely taught. Explicit teaching of the rationale for
clinical examination and the quantitative aspect of clinical reasoning based on evidence can be included in the clinical teaching of undergraduate medical students
to make it relevant and useful.

P1274
Training of junior doctors into pleural procedures – The impact of a new
pleural service
Nicola-Xan Hutchinson, Candy Lee, Jacqueline Gardner, Isobel Mitchell,
Laurence Gray, Alina Ionescu. Respiratory Medicine, Aneurin Bevan Health
Board Royal Gwent Hospital, Newport, South Wales, United Kingdom
The British Thoracic Society and Royal College of Radiologists have set up
guidelines for pleural services (PS). Specialist registrars (SpR) in Wales rotate
every 12-18 months.
Aims: To evaluate 1. PS across Welsh Hospitals; 2. the impact of a PS on the
training into pleural procedures.
Methods: 1. A questionnaire was sent to all 16 hospitals where SpRs train in Wales;
2. Pleural procedures, supervision, use of pleural ultrasound (US), timing of the procedure from admission to hospital were compared for a year prior to and following
the setting up of a PS in a large hospital (630,000 - 21% population of Wales).
Results: 61.5% had one respiratory Consultant trained at level 1 pleural US, 46.2%
had US in clinic. 76.9% had practical training. A PS reduced the waiting time from
admission to pleural aspiration (PA) and intercostal chest drain (ICD) insertion;
mean (range) 2.9 (0-12) and 4.5 (0-15) days before the PS to within 24 and 48 hours
respectively. Prior to the PS respiratory trainees (all grades) performed a mean of
5 pleural procedures (4 ICDs) per month, none Consultant supervised. After the
PS started SpRs performed a mean of 4.6 PA - in-patients, 3.9 - out-patients and
4.5 ICDs per month. 50% of PA and 30.2% of ICDs were Consultant supervised,
all done under US guidance after PS was set up, none before). pH was done on
20% of samples and 26.6% had no cytology on initial sample; after PS cytology
was performed on 100% of samples sent and pH on 90%.
In conclusion, the provision of PS and training varies across hospitals in Wales.
The opening of a PS reduced waiting times and improved the analysis of the
samples. The referrals to PS, number of procedures, use of US and supervision
increased.

Methods: The pre/post-test and the anonymous questionnaire were conducted
during the workshops. As for the post-survey, the e-mail with questions regarding
workshop was sent in September 2011 to the attendees of the workshop and the
first 1-day brush-up workshop for advisory doctors’.
Results: The attendees’ knowledge base requiring for respiratory management
was not correlated with experiences of mechanical ventilation. In regard to the
post-survey, a total of the 55% (61 out of 111) answered. There are two remarkable
findings. Firstly, the number of physicians using Assist-Control mode increased,
whereas SIMV mode decreased. Secondly, the lecture of Graphic monitoring &
Lung mechanics, although the lecture had been marked as less useful than others
in the questionnaire taken right after the workshop, was marked as the most useful
lecture in their practice.
Conclusions: The results of post-survey indicated the potential to change physicians’ behavior in respiratory management. RMWP should provide both lectures
and practice sessions with expert eyes to overcome the physicians’ misunderstandings and lack of the whole picture.

P1277
The translation of simulated training into practical experience
Helen Meredith 1 , Nicholas Murch 2 , James Goldring 1 , Penny Smith 2 ,
Aine Burns 3 . 1 Respiratory Medicine, Royal Free Hospital, London, United
Kingdom; 2 Acute Medicine, Royal Free Hospital, London, United Kingdom;
3
Postgraduate Medical Education, Royal Free Hopsital, London, United Kingdom
Training of junior doctors in the UK has changed considerably recently. Simulated
procedures have been proposed to help provide more practical exposure. Transfer
of skills to clinical practice has been difficult to show.
Aim: To see if a group who had simulated training on Seldinger chest drain placement in our teaching hospital were able to gather sufficient onward experience.

P1275
E-learning: Are all users in front of the computer all of the time?
Josephine Busuttil, Sarah Busuttil, Martin Balzan. Medicine, Mater Dei Hospital,
Tal Qroqq, Msida, Malta
Introduction: E-learning has been shown to be an effective useful tool in medical
education.
Aim: To assess if medical students using e-learning are in front of the screen while
using the E-lectures.
Method: 87 Final year medical students were encouraged to complete and online
respiratory coarse (13 streamed lectures + 13 quizzes). A moodle E-learning
management system, collected data regarding login and logout times, number of
slides viewed, total time on module, and quiz scores. Project was part financed
through EU funds ESF1.19(Malta). Articulate software was used for streaming.
Results: 6 lectures with corresponding quizzes were analysed for 43 medical
students who completed all modules. 65.5% (Male – 66.7%, Female 64.1%) of
the lectures were completed within expected time frame; 19% of lectures logged
in for a period les than the duration of the lecture, while in 14.7% duration was
longer than twice the total duration of the lecture. Data for 0.8% was not available.
Only 16.3% of students completed all the lectures within the established period.
27.9%, 20.9%, 18.6%, missed on one 1,2,3 lectures respectively, while 16.3%
missed more than 4 lectures. For log-in less than total duration, the percentage
time of lecture completed inversely correlated with the actual total duration the
lecture (R2 =0.82). 71.6% of those who completed lectures within the established
time completed the quizzes within one hour of completing the lecture.
Conclusion: 83.7% found a way to skim through the slides for at least one lecture
and/or were not physically available during presenation of the lecture all of the
time. The e-learning management systems should be robust so as detect this kind
of behaviour before certification.

P1276
The impact of hands-on respiratory management for physicians in clinical
practice and its future perspective
Keiko Hasegawa 1,3 , Ryoma Tanaka 2 , Norihiro Kaneko 1 . 1 Pulmonary
Department, Kameda Medical Center, Kamogawa, Chiba, Japan; 2 Pulmonary &
Critical Care Medicine, LDS Hospital, Salt Lake City, UT, United States; 3 Master
of Health Professions Education, Maastricht University, Maastricht, Netherlands
Introduction: To respond the demands of systemic mechanical ventilation management education, the Respiratory Management Hands-on Workshop for Physicians
in-training (RMWP) began in November of 2010 as an extracurricular program,
followed by the Brush-up workshop for supervisory doctors in July of 2011.
Objectives: To evaluate the impacts and the value of RMWP on clinical practice
and to establish a future direction, we conducted a pre/post-test, a questionnaire
on the contents, and a post-survey of the workshop attendees via the Web.

Method: Anonymous questionnaires about their experience and self reported confidence rating were distributed 6 months after training to a cohort of 46, year 2
doctors in 2010.
Results: 26 (57%) responded.
The chest drain insertions performed were negligible; trainees retrospectively rated
the session positively.
No. of occasions chest drain attempted
1
2

No. of trainees

No. of unsuccessful attempts

4
1

1
–

Conclusion: The high self-perceived relevance of the session for these doctors
would suggest that there is a strong feeling that this training is important in their
development, but they struggle to gather further experience.
Issues around working hours, and other factors are unlikely to change and we must
continue to explore how best to provide practical training, and which groups to
focus on.
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P1278
Patients’ knowledge and prejudices about chronic obstructive pulmonary
disease
Ljudmila Nagorni-Obradovic 1,2 , Dragica Pesut 1,2 . 1 Internal Medicine, School of
Medicine University of Belgrade, Serbia; 2 Teaching Hospital of Lung Diseases,
Clinical Centre of Serbia, Belgrade, Serbia
Background: Proper patients’ (Pts) knowledge on a chronic disease is an important
issue in successful disease management.
Aim: To estimate Pts’ knowledge and prejudices about chronic obstructive pulmonary disease (COPD).
Methods: Observational, questionnaire based study included 68 pts (mean age 63
yr, M/F=41/27) treated for COPD at University hospital in Belgrade, Serbia, from
June to December 2011. Pts completed the 9-item questionnaire voluntarily and
anonymously.
Results: A total of 50 (73.5%) pts underestimate recommended respiratory rehabilitation and have not used it; 28 (41.2%) pts prefer teophyllin compared to the
other therapy; 41(60.2%) pts have not get vaccinated against influenza to reduce
exacerbation of the disease; 33 (48.5%) pts used more frequently short-acting β2
agonists instead advised therapy scheme; 29 (42.6%) pts had correct technique
of using inhalation therapy; 22 (32.4%) pts overreact in using antibiotics during
exacerbation; 53 (77.9%) Pts do not seek help for symptoms of depression in
COPD; 20 (29.1%) pts cut down therapy themselves; 36 (52.9%) Pts are active
smokers and one third of them do not recognize tobacco smoking as risk factor
for pulmonary disease.
Conclusion: COPD Pts’ knowledge about the disease should be improved to
achieve their better adherence to treatment, quality of life and more successful
disease management.

P1279
Pleural procedures – Are junior doctors struggling to gain experience?
Manish Gautam, Diana Lees, Josheel Naveed, Chris Warburton, Lisa Davies.
Respiratory Medicine, Aintree Chest Centre, Liverpool, United Kingdom
Introduction: BTS guidelines and UK training curricula highlight the importance
of gaining experience in pleural procedures. By the end of core medical training
(CMT), trainees are required to demonstrate competency in pleural aspiration and
Seldinger chest drain insertion.
Aim: To investigate the self-reported competency of junior doctors in performing
pleural procedures
Method: ’On the spot’ questionnaires were randomly distributed to 64 doctors
training in a large university teaching hospital. Participants graded their level of
competence in performing a variety of pleural procedures and possible reasons for
lack of experience.
Results: Response rate was 91%; 7 Speciality trainees (ST3-7), 17CMTs, 12
Foundation Year 2 (FY2) and 22 FY1 trainees. 36% reported independent ability
to perform pleural tap, 31% aspiration, 21% chest drain insertion, 22% pleurodesis,
45% removal and 34% flushing of chest drains. All STs reported competence,
but, 76% of trainees felt they were struggling to gain sufficient practical experience. Those with respiratory experience were more likely to report competence
(p=0.001) although only 1/3 could insert a chest drain independently. Top reasons for ’struggling’ were increasing use of ultrasound (US) (33%), followed by
perceived lack of senior encouragement (17%).
Conclusion: Our data suggest that the majority of trainee physicians do not feel
competent to undertake pleural procedures independently. With increasing use of
US for pleural procedures, trainees are having difficulty gaining experience. For
CMTs, UK curricula now state mandatory competency in chest drain insertion for
pneumothorax only, but training programmes must ensure adequate exposure to
important pleural procedures.
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P1281
Impact of a structured educational program for nursing staff on chest drain
care
Rizwan Ahmed, Rehan Naseer, Allison Scott, Matthew Callister. Respiratory
Medicine, Leeds Teaching Hospitals NHS Trust, Leeds, United Kingdom
Background: At the 2011 ERS congress we presented findings from a survey
of nursing staff regarding chest drain knowledge, care and management in our
tertiary care centre. Worryingly we found only 17% felt they had adequate training
in chest drain care. We present our intervention and subsequent feedback.
Intervention: Unlike doctors in the UK, nursing staff usually do not have a
structured training program. We developed an interactive self- directed workbook
on chest drain knowledge and management, based on the adult learning principles
of Andragogy. The instructional design theories used to help learning included
constructivism and the use of cognitivism and behaviouralist design which allowed
efficient construction and transfer of knowledge. Nursing staff based on respiratory
wards were asked to complete the workbook and a self assessment at the end. They
also attended a workshop which included 30mins of lectures followed by 30mins
of group discussion. Structured forms were used to collect feedback.
Feedback: 24 feedback forms were analysed. 96% ’agreed’ or ’strongly agreed’:
1. The workbook was relevant to their current role
2. The activities and tasks helped to improve their understanding of the topic
3. The training provided them with new knowledge on chest drain management.
4. Completion of the training improved their confidence in dealing with chest
drains.
Subjectively we felt patient care and safety improved on the wards.
Conclusion: Formal training sessions of nursing staff on chest drain care has
proved very popular and productive for nursing staff and we recommend other
hospitals should consider developing similar sessions to improve the standard of
care.

P1282
A pleural information programme: For patients and training
Burhan Khan, Hamid Aminy Raouf. Department of Respiratory Medicine, Darent
Valley Hospital, Dartford, Kent, United Kingdom
Background: Pleural effusions usually signify advanced disease, increased symptom load and limited life expectancy when malignant. They need prompt effective
management, safely and with least possible inconvenience and discomfort. Patient
choice is key and informed consent is crucial because of possible risks related to
the invasive pleural intervention.
Aim: To develop an interactive tool for healthcare professionals to illustrate and
explain the various pleural modalities to patients and trainees.

P1280
Beyond PROs – Using narrative techniques to understand the real life of
patients with COPD
Mohammad Al-Ubaydli 1 , Mike Baldwin 2 , Anne Marie Cunningham 4 ,
Alexander Mackay 3 , David Snowden, Wisia Wedzicha 3 . 1 Centre for Health
Informatics & Multiprofessional Education, University College London, United
Kingdom; 2 Horsham Research Centre, Novartis, Horsham, United Kingdom;
3
Medical School, University College London, United Kingdom; 4 School of
Medicine, Cardiff University, Cardiff, United Kingdom
Background: The experience of living with COPD is complex and emotional
[1,2]. Knowledge of illness experience is different from biological disease [3].
Traditional COPD questionnaires were based around patient-reported outcomes,
but did not have enough focus on patient-reported information about the illness [4].
Narrative capture technique [5] could offer new insights. It has been applied
outside of health care in anthropology, defence and development contexts. Unlike
structured PROs it is accepts the patient giving information as a story, a narrative.
And in narrative capture technique, the person telling the story is also the person
explaining its meaning.
Method: Asking patients daily to enter stories, and to indicate the meaning of
each of these stories through labeling.
Conclusion: This narrative technique may be a feasible one for understanding
how COPD fits into the patient’s overall life.
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Method & Results: We initially used a focus group to determine the key areas,
and then piloted it firstly amongst respiratory nurses, then amongst medical and
non-medical persons and lastly amongst patients; all the while incorporating feedback into the final version. This was then reviewed and approved by the Trust’s
“Patient Information Group” panel.
Conclusion: This is an easy to use programme that helps inform patients of the
available management options, what they entail and the procedural steps, providing a platform for an open and informed discussion of the pros and cons of each
procedure and the possible risks. It has also been proven to be a useful training
tool as well.
We hope to demonstrate the programme on tablets or screens at the ERS and
disseminate and share amongst colleagues.

P1283
Survey of bronchoscope disinfection practices by chest physicians attending
IP CME in Navi Mumbai, Maharastra
H.S. Sandeep, Arvind Kate, Parag Chaudhari, Prashant Chhajed. Department of
Pulmonology, Fortis-Hiranandani Hospital, Vashi, Navi Mumbai, Maharashtra,
India
Aim: To study various methods used for disinfecting bronchoscope by delegates
attending a CME on Interventional Pulmonology.
Methods: A 25 question survey was divided into sub groups like location of
bronchoscopy suite, disinfecting techniques, bronchoscope care and sedation practices. The survey was distributed to participants from Western India in a CME on
Interventional Pulmonology.
Results: 31 out of 40 participants completed the questionnaire. One was excluded
from the study as it was incomplete. 8 questionnaires were completed by medical
director of bronchoscopy suite, 18 by chest physicians and 5 by the fellows.
Conclusion: Increased awareness and education is required for Bronchoscopy
disinfection techniques and adherence to guidelines.

P1284
Online selfmanagement in patients with COPD or asthma: With or without
the healthcare provider?
Johannes In ’t Veen 1 , Bianka Mennema 2 , Esther van Noort 3 . 1 Pulmonology, Sint
Franciscus Gasthuis, Rotterdam, Netherlands; 2 Pulmonology, Havenziekenhuis,
Rotterdam, Netherlands; 3 Connect, Curavista BV, Geertruidenberg, Netherlands
Introduction: Selfmanagement plays a key role in integrated care strategies for
chronic diseases. Curavista Health is an online patient self-management platform
for several chronic diseases, including asthma and COPD: MyCOPDonline &
Myasthmaonline which consists of 3 basic-elements:
1. Health status; 2. Self management; 3. eConsult.
We incorporated the program into our daily hospital routine for outpatients. Patients however also can participate without health care provider, as open acces
program.
Aim: The aim of the study was to retrospectively analyze the adherence to the
program of patients with or without health care provider.
Results: The content of the program was identical in both groups. Age and gender
were comparable. In the group without coaching (n=831), 68% used the program

once, 18% twice and 14% three times or more. In the group with coaching (n=95),
33% used the program once, 17% twice and 50% three times or more (p<0.001).
Discussion: “Self-management” suggests that patients manage themselves and the
role of the professional is limited. In contrast, these data suggest that participants
make better use of eHealth programmes when supported by healthcare professionals. Therefore eHealth should be embedded into regular care. It might imply not
only a role change for patients to achieve self management, but also for the health
care professional in transition from “medication manager” to coach.

P1285
The general practitioners knowledge and educational programs efficiency in
antibiotic use
Roman Bontsevich 1 , Ruslan Bontsevych 2 . 1 Internal Medicine, St. Ioasaf
Belgorod Regional Clinical Hospital, Belgorod, Russian Federation; 2 IT and
Optimization Department, AXOR ltd, Dnipropetrovs’k, Ukraine
Aim: To study and compare the level of general practitioners (GPs) knowledge
in questions covered problems of rationale antibiotic (AB) use in pulmonology in
different regions. To estimate the importance of rational AB use educational and
control programs (ECP).
Methods: During 2006-2012 ECP were developed and carried out among 58 GPs
in Dnipropetrovs’k region (DN), 35 – in Labytnangi (LA) and 31 – in Belgorod
(BE). Special questionnaire included 10 complex tasks with a set of questions
has been created to estimate an initial and final levels of medical staff awareness (LMSA). The knowledge of AB groups, dosage, frequency and indications
of usage, combinations, timing of therapy, cancellation and replace of AB was
assessed.
Results: After GPs completed questionnaire at the first time, the level of correct
answers (LCA) has totaled 48.6%., in DN – 51.6%, LA – 39.8% (p<0.05), BE
– 53.1%. Taking into account the results of received data there have been developed and carried out special ECP. Comparative exercise was repeated year later.
Summary LCA was statistically (p<0.05) increased to 62.5% (in DN – 62.7%,
LA – 60.1%, BE – 64.9%) without statistically differences between regions. The
validity of AB prescribing, quality of treatment was statistically increasing, and
on the opposite, quantity of GPs mistakes was statistically decreasing (p<0.05).
The most difficult questions were the following: rationale combinations, empirical
therapy, pneumonia therapy and MO sensitivity.
Conclusions: There is a necessity to carry out the rationale AB use ECP among GPs
to increase LSMA and quality of treatment, and to decrease mistakes. Therefore,
the most difficult questions are to be studied more deeply.

P1286
Tele-education in asthma management. What are the benefits?
Olga Vakhno 1 , Vitaly Kupaev 2 , Dmitry Nagatkin 3 . 1 Pulmonology, Samara
Regional Clinical Hospital, Samara, Russian Federation; 2 General Practice,
Samara State Medical University, Samara, Russian Federation; 3 Allergology and
Immunology, Samara Regional Clinical Hospital, Samara, Russian Federation
The aim was to research two approaches of asthma’ education and to find the most
effective one.
98 mild asthmatic patients have been involved randomly so far (age 41.0±15.2
yrs). We study 3 groups according to the type of chosen education: 1st -group have
passed the ordinary asthma education (were educated by physician) (n=22), 2ndhave passed tele-education asthma program (n=36), 3d -didn’t have any advantage
(n=40). Criteria to objectify the effectiveness were: asthma control assessed by
ACT and ACQ, life quality level, lung function, Cooperation Index (CI), the cost
of intervention, self-management, knowledge control test results.
The majority of patients initially had partly controlled asthma (43.9%) and current working social status (60.6%). Finally we have detected that patients of
the 1st and 2nd groups have obtained significantly higher control level, higher
life quality values, decrease in taking reliever medications in comparison with
the 3d group (p<0.05). The higher Cooperation Index was observed in the 1st
group (Mean=67.0%, p<0.05). Cost of ordinary asthma education, performed by
and tele-education (the 2nd group) -10.7
physician (the 1st group) was 20.1
. There were significant correlations in the 2nd group between results of asthma
control (ACT™ and ACQ scores) and knowledge control test results (rACT =0.77,
p<0.05 and rACQ =0.68, p<0.05). ACT and ACQ results were significantly lower
in the 3rd group (Mean ACT =16.3 pts, Mean ACQ = 1.8, p<0.05).

Abstract P1283 – Table 1
Questions
Location of bronchoscope disinfection?
Preclean with an enzymatic cleaner?
Manual/automated disinfection system?
Sterile tap/filtered water rinse (final)?
Final alcohol rinse?
Blow air at the end of the process?
Familiar with any guidelines for disinfecting bronchoscope
Cultures of bronchoscope?
Frequency of culture?#
Reagent used for disinfection?
#

Response, n (%)
Suite 18 (60%), Operating room 8 (26.6%), Don’t know 3 (13.4%)
Yes 15 (50%), No 11 (37%), Don’t know 4 (13%)
Manual 19 (64%), Automated 1 (3%), Don’t know 10 (33%)
Yes 25 (83%), No 2 (7%), Don’t know3 (10%)
Yes 13 (43%), No 14 (47%), Don’t know 3 (10%)
Yes 24 (80%), No 3 (10%), Don’t know 3 (10%)
Yes 13 (43%), No 17 (57%)
Yes 14 (47%), No 12 (40%), Don’t Know 4 (13%)
Monthly 10 (71%), Yearly 1 (7%), Don’t know 3 (22%)
Glutaraldehyde 26 (87%), Ethylene oxide gas sterilization 1 (3%), Don’t know 3 (10%)

For those who answered yes to the above question.
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Conclusion: So, each of the approaches to asthma education leads to higher
asthma control. Besides this, tele-education has shown more cost effectiveness.
This instrument is required to be available to each patient.

P1288
Semantic pattern analysis of patient perceptions using automated
co-occurrence information mapping
Mark Rolfe 1 , Jo Powell-Bright 1 , Daniel Dodd 2 . 1 Research Evaluation Unit,
Oxford PharmaGenesis Ltd, Oxford, United Kingdom; 2 The Thoughtware Group,
Byron Bay, NSW, Australia
Background: The majority of patients with chronic diseases seek additional information from the internet following medical consultations. Text analytics is a widely
recognized, validated system for modelling the structure and information content
of text. Here we describe a unique method for identifying and analysing linguistic
information from the internet to provide quantitative, unprompted insights into
patients’ sentiments about their conditions.
Methods: Boolean- and thesaurus-based, machine-learning software is used to
conduct an iterative nonlinear search of the web for all relevant texts containing
broad keywords related to a given chronic disease. Texts are then analysed by
Leximancer (v4.0), a text-mining tool that identifies themes and concepts from
large bodies of text using a statistics-based algorithm.
Results: This innovative approach ensures that a comprehensive disease-specific
dataset is captured from the web. Leximancer automatically identifies commonly
occurring concepts (weighted combinations of words that co-occur within the text).
These are presented visually as maps, showing the strength of the relationship
between different concepts (relative frequency and inter-connectedness) to facilitate semantic classification. Positive and negative sentiments about specific aspects
of the disease and its management can be identified and selected for statistical
analysis, demonstrating the validity of this technique.
Conclusion: The internet is a data-rich source of patient-to-patient and patient-tohealthcare professional communications. The sentiment analysis method described
can facilitate broader understanding of patient perceptions of their disease and its
management.

P1289
Home telemonitoring of CPAP: A feasability study
Jean Louis Fraysse 1 , Nathalie Delavillemarque 2 , Bernard Gasparutto 3 ,
Ludivine Leseux 1 , Paul Leophonte 1 , Alain Didier 4 . 1 Prestataire de Santé à
Domicile, SADIR, Labege, France; 2 Prestataire de Santé à Domicile, Aliseo,
Orvault, France; 3 Prestataire de Santé à Domicile, ADIR Assistance, Isneauville,
France; 4 Pneumologie - Allergologie, CHU de Toulouse - Hôpital Larrey,
Toulouse, France
Background: The most commonly used treatment for sleep apnea syndrome
(SAS) is the application of constant positive airway pressure (CPAP) during sleep.
Compliance is an essential element of CPAP efficiency. Compliance is dependent
on the quality of the coverage care and on the information of the patients. With
the telemedicine emergence, telemonitoring of the CPAP makes its appearance, in
France.
Methods: This study is observational and multi centers. The main aim of this
study was to evaluate the feasibility of CPAP telemonitoring in SAS patients
(n=90). During the installation of equipment, patients receive the instruction to
connect the CPAP SD card to a connecting box named twitoo, every week during
2 months. The data transmission is made towards the study coordinator, the home
care provider named SADIR, by the way of a telemedicine platform, located in
France. Actual numbers and frequency of remote-monitoring box connexions are
quantified.
Results: 92% of patients (n=62) connected SD card to twitoo at least once. We
expected a maximum of 8 connections with a frequency of one connection every
7 days. We observed a mean of 6.2 connections during the 2 months, with a
frequency of one connection every 7.6 days.
Conclusion: This study demonstrated good adhesion of the patients to this new
tool of data transmission, by telemonitoring, of their CPAP treatment. Its efficacy
on treatment compliance has to be evaluated in a larger group using a randomized
procedure.

P1290
The influence of parents’ level of general education on the efficiency of
childhood asthma educational program
Snezana Radic, Zorica Zivkovic, Sofija Cerovic, Olivera Calovic,
Tamara Krivokapic, Milka Micic-Stanojevic, Spomenka Smiljanic. Children’s
Hospital for Respiratory Diseases and TB, KBC “Dr Dragisa Misovic Dedinje”,
Belgrade, Serbia
Aim: To investigate how important parent’s level of general education was for the
success of organized Asthma Educational Intervention (AEI) program.
Methodology: We assessed parents’ knowledge of asthma by questionnaire before,
immediately after and 12 months after AEI in hospital settings. The Intervention
I group of parents (N 231) received full AEI (audiovisual education about all
the aspects of asthma and proper use of asthma medications, and workshop/panel
discussions with the hand-on book “Meet your asthma”). The Control C group of

parents (N 171) received instructions for proper medications inhalation technique
and the hand-on book.
Results: There was no difference in the knowledge of asthma between I and
C groups at the beginning of the study. The knowledge of asthma in I group
significantly increased immediately after the AEI (χ2=144.14, p<0.01), and did
not change (t=1.45, p>0.05) during 12 months period after the AEI. The knowledge of asthma in C group did not improve during the study (Z=0.73, p=0.17).
According to their level of general education, we had four groups in I group of
parents: with low (<8), middle (8-12), high (13-15), and very high education (>15
years of education). The final knowledge of asthma was significantly higher in I
group (t=7.79, p=0.01) compared to C group, and did not differ between parents
according to the parent’s level of general education (p>0.05).
Conclusion: Parent’s level of general education was not relevant for the AEI.
The C group of parents did not read hand-on book and did not improve asthma
knowledge. Audiovisual education/workshop/discussion was successful way to
transfer knowledge of asthma to I group of parents.

122. Looking at the cost effectiveness of asthma
and COPD treatment by novel drugs and
improved management
P1291
Clinical and socioeconomic profile of asthmatic patients treated in a
terciary/university hospital in Brazil
Rogerio Rufino 1 , Eduardo Costa 2 , Mauricio Bregman 1 , Claudia Costa 1 ,
Denizar Vianna 2 . 1 Pulmonology Unit, State University of Rio de Janeiro, Rio de
Janeiro, Brazil; 2 Internal Medicine Department, State University of Rio de
Janeiro, Rio de Janeiro, Brazil
Introduction: Bronchial asthma has a high prevalence, morbidity, and impact on
quality of life worldwide. Its associated costs are still unknown in Brazil.
Objective: The aim is to describe clinical and socio-economic characteristics of
asthmatic patients in treatment in specialized units at a public university hospital
in Brazil as part of a cohort study on costs of asthma treatment.
Methods: It’s a cohort study of patients above 6 years of age with persistent
asthma, which were interviewed 2 times with 6 months interval using a standardized instrument to collect data.
Results: 117 asthmatics were enrolled (72.6% of female gender). Average age
was 44.3 years (SD=20.7) and average mensal family income was US$ 766.50
(SD=616.54). The average duration of asthma was 23.2 years (SD=17.5) and 103
patients (88%) has had associated rhinitis. 59 patients (50.4%) had mild, 42 (36%)
had moderate and 16 (13.6%) had severe asthma and 43.6% of all patients had
their asthma well controlled, 37.6% were partially controlled and 18.8% were not
controlled. All patients were using daily medication to control asthma. Only 30.7%
had money expenditures for allergen avoidance measures.
Conclusions: We discovered a low income profile among patients. Due to the
low level of organization of Brazilian Health System a great proportion of mild
asthmatics are treating their disease in a tertiary hospital. Although all patients are
using some control medication, almost 1/5 of them were not controlled. Rhinitis
is a frequent co-morbidity probably influencing the severity and control of disease. A low proportion of patients are using immunotherapy and making allergen
avoidance measures.
P1292
A UK based cost-utility analysis of indacaterol – A once-daily maintenance
bronchodilator for patients with COPD
Yumi Asukai 1 , Jaithri Ananthapavan 1 , Bill Malcolm 2 , Amr Radwan 3 ,
Ian Keyzor 4 . 1 Health Economics and Outcomes Research, IMS Health, London,
United Kingdom; 2 Scientific Operations, Novartis Pharmaceuticals UK Limited,
Surrey, United Kingdom; 3 Clinical Development & Medical Affairs, Novartis
Pharmaceuticals UK Limited, Surrey, United Kingdom; 4 Health Economics and
Outcomes Research, Novartis Pharmaceuticals UK Limited, Surrey, United
Kingdom
Introduction: COPD is a chronic incurable disease; however, there are effective
treatments available. In the UK, long-acting bronchodilators are first-line treatments for COPD patients requiring maintenance therapy, and there are several
options available.
Aim: To establish from the UK NHS perspective, the cost-effectiveness (CE)
profile of indacaterol, the first once-daily LABA, compared to tiotropium and
salmeterol, in patients with moderate to severe COPD.
Methods: A Markov model was developed with four health states describing the
GOLD severity stages. From each of the states, patients could experience a severe
or non severe exacerbation, move to a different COPD state, remain in the current
state or die. Transition probabilities were based on data from the indacaterol clinical trials. Cost and resource use data was taken from UK based sources, published
literature and expert opinion. Sensitivity analyses (SA) were also conducted.
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Results: Indacaterol dominates both tiotropium and salmeterol over a 3-year time
horizon with a cost saving of £137 and £289 respectively. The one-way SA
indicated that the time horizon and the mortality rate associated with very severe
COPD had the largest impact on the results. The probabilistic SA showed that
over 75% and 90% of the iterations when compared to salmeterol and tiotropium
respectively produced dominant results for indacaterol.
Conclusion: The CE analyses demonstrate that indacaterol dominates both
tiotropium and salmeterol and is likely to remain cost-effective under a range
of assumptions.

P1293
The drug costs associated with COPD prescription medicine in Denmark
Peter Lange 1 , Marie Jakobsen 2 , Niels Anker 2 , Jens Dollerup 3 , Peter
Bo Poulsen 3 . 1 Department of Public Health, Section of Social Medicine,
University of Copenhagen, Denmark; 2 Department of Labour and Health, COWI
AS, Lyngby, Denmark; 3 Medical & Access, Pfizer Denmark, Ballerup, Denmark
Background: Spirometric studies of the general population estimate that 430,000
Danes have chronic obstructive lung disease (COPD). COPD is mainly caused by
smoking with smoking cessation being considered the most important intervention
to prevent disease progression. Cost-of-illness of COPD in Denmark is significant.
However, the use of prescription medicine for COPD has not been analysed for
the Danish population.
Aim and objective: Analyse the societal costs associated with prescription
medicine for the treatment of COPD in Denmark.
Methods: The study was designed as a nation-wide retrospective register study of
the drug costs (ATC group R03) associated with COPD from 2001-2010. Data were
retrieved from the Prescription Database and the National Patient Register. The
population comprised individuals (40+ years) having had at least one prescription
of medications (R03) with an indication code indicating COPD. Patients dying
were included up to time of death. A societal perspective included both public
reimbursement costs and co-payment. Costs were calculated in fixed 2010-prices
using a Laypeyres price index (average treatment cost per DDD and DDD amount
sold).
Results: In the period 2001-2010, 292,646 individuals (40+ years) have had at
least one prescription of R03 medication. Among these, 124,020 with a COPD
diagnosis had been hospitalized, whereas 46,218 have not. The annual average
drug cost (R03) was DKK 8,017 per patient (Euro 1,069) with a total average cost
per year of 680 million DKK (91 million Euros).
Conclusions: The annual costs of prescription medicine for COPD in Denmark
are significant. For comparison smoking cessation treatment costs, i.e. the primary
intervention towards COPD, are much lower.

P1294
Varenicline is a cost-effective pharmacotherapy in smoking cessation of
nicotine dependent patients with mild to moderate COPD
Heikki Ekroos 1 , Jarmo Hahl 2 , Kaisa Tuppurainen 3 , Kari Linden 3 , Miika Linna 4 ,
Harri Sintonen 5 . 1 Porvoo Hospital, Hospital District of Helsinki and Uusimaa,
Porvoo, Finland; 2 Market Access and Health Outcomes, AT Medical Affairs
Consulting (Medaffcon) Oy, Espoo, Finland; 3 Medical Department, Pfizer Oy,
Helsinki, Finland; 4 HEMA institute/Department of Industrial Engineering and
Management, Aalto University and National Institute for Health and Welfare,
Helsinki, Finland; 5 Hjelt Institute/Department of Public Health, University of
Helsinki, Finland
Background: Smoking causes significant burden to health care systems and societies and is the most common cause of COPD, one of the leading causes of
death globally. Smoking accelerates progression of the disease, yet many people
continue to smoke after COPD diagnosis.
Objective: To study the cost-effectiveness (CE) of varenicline combined with
physician advice as a smoking cessation compared to physician advice alone in
smokers with mild to moderate COPD from a Finnish health care payer perspective.
Methods: A Markov cohort health state transition structure was used to model
the lifetime transitions of a smoker cohort through COPD stages I-IV, lung cancer
and death. Data from pivotal safety and efficacy study of varenicline for smoking
cessation were used with Finnish morbidity, mortality, smoking and health care
resource consumption registry data and results from local quality of life studies.
Results: In the base case analysis incremental CE ratio (ICER) of varenicline is
11000/Quality Adjusted Life Year (QALY) gained or 10000/Life Year gained
in lifetime analysis. A frequently referred ICER threshold of 40000/QALY
gained is achieved before 11 years. Both univariate and probabilistic sensitivity
analysis (PSA) confirm the robustness of these results; in PSA the probability
of varenicline being cost-effective is 100% at a willingness to pay (WTP) level
of 40000/QALY gained in lifetime horizon, and exceeds 50% at WTP level of
44000/QALY in 10 years.
Conclusions: The study suggests that varenicline combined with physician advice
is cost-effective compared to physician advice alone in smoking cessation of
Finnish patients with mild to moderate COPD.

P1295
The potential cost-effectiveness of glycopyrronium bromide, a novel LAMA
Michael Baldwin, Per-Olof Thuresson, Yumi Asukai. HEOR, Novartis
Pharmaceuticals UK Limited, Horsham, United Kingdom HEOR, IMS Health,
Basel, Switzerland HEOR, IMS Health, London, United Kingdom
Introduction: Glycopyrronium bromide (NVA237) is a once-daily long-acting
muscarinic antagonist (LAMA). It will provide a potential alternative therapy
option for the maintenance treatment of moderate-to-severe COPD.
Objectives: The aim of the study was to assess the cost-effectiveness of glycopyrronium in the Swedish market, given different pricing scenarios.
Methods: An economic evaluation was conducted based on the use of a Markov
model to evaluate the cost-effectiveness of glycopyrronium with varying thresholds of cost-effectiveness. The main clinical inputs were the improvement in lung
function and the rate ratio of exacerbation. These were obtained from the phase III
clinical trial data comparing glycopyrronium with tiotropium and placebo. Drug
acquisition costs in Sweden for the comparators were obtained from the Swedish
Formulary (FASS). Costs of maintenance therapy and exacerbation treatment were
obtained from published Swedish studies.
Results: When evaluated over a three year time horizon, glycopyrronium is costeffective (at 500,000 SEK (USD 75,188) per QALY) compared to tiotropium, up
to a public price of SEK18.15 (USD2.73) using a payer perspective and SEK18.49
(USD2.78) using a societal perspective.
Conclusion: Results of the economic analysis show that once-daily glycopyrronium is a cost-effective treatment alternative to tiotropium under a number of
different pricing assumptions.

P1296
Resource utilization and economic impact of switching uncontrolled asthma
and exacerbating COPD patients on monotherapy to fixed dose combination
treatment in Germany
Kirsten Westerhout 1 , Maarten Treur 1 , Benno Bechtel 2 . 1 Health economics and
outcomes Research, Pharmerit International, Rotterdam, Zuid-Holland,
Netherlands; 2 New Product Introduction & Health Outcomes, GlaxoSmithKline
GmbH&Co. KG, Munich, Germany
Objective: To estimate resource utilization and economic impact of switching
uncontrolled asthma and exacerbating COPD patients on monotherapy to inhaled
corticosteroid (ICS) plus long acting beta-antagonists (LABA) in a fixed dose
combination (FDC).
Methods: A literature based economic model was developed using the perspective
of the German statutory health insurance. Uncontrolled asthma patients on ICS
monotherapy were switched to FDC treatment, increasing the probability of their
asthma being controlled. COPD patients on LABA monotherapy having one or
more severe exacerbations requiring hospitalization per year were switched to
FDC, decreasing the risk of exacerbation. Hospitalization costs were based on the
German diagnosis related group system. Average annual LABA, ICS and FDC cost
were based on IMS prescription data and the Lauer-Taxe. Control status, resource
use and total costs were estimated before and after switching.
Results: Treatment switching of uncontrolled patients to FDC was associated with
a 10% increase in asthma patients rated well-controlled, leading to a 15% reduction
in annual hospitalizations. For COPD, the number of annual exacerbations and
corresponding hospital admissions was reduced by 13%, when patients with at
least one severe exacerbation were switched to combination therapy. Additional
FDC acquisition costs were fully off-set by lower hospitalization expenditures in
both diseases.
Conclusion: Switching uncontrolled asthma and exacerbating COPD patients on
monotherapy to FDC in Germany was estimated to result in improved disease
control, fewer hospitalizations and a cost neutral impact.

P1297
Annual direct-cost of asthma and COPD in Turkey
Sadik Ardic 1 , Erdogan Cetinkaya 2 , Pinar Cirkin 1 , Ozlem Salman Sever 1 ,
Hilal Onaran 2 . 1 Clinic of Chest Diseases, Diskapi Yildirim Beyazit Training and
Research Hospital, Ankara, Turkey; 2 Clinic of Chest Diseases, Yedikule Chest
Disesases and Thoracic Surgery Training and Research Hospital, Istanbul, Turkey
Introduction: Asthma and COPD are considered among the top 10 leading
chronic conditions with increasing prevalence that translates into increased direct
and indirect medical expenditures (1).
Aims and objectives: The ONDINE study aimed to calculate annual direct medical
cost of asthma and COPD in Turkey
Methods: Patients with asthma or COPD were included in this national, multicenter, cross-sectional, non-interventional study. Direct costs including treatment,
tests and healthcare resources utilization were calculated.
Results: A total of 596 patients with asthma (n=301) or COPD (n=295) were
included in the study. Disease control was evident in 38% of COPD and in
51% of asthma patients. COPD was severe in 31% of the patients while asthma
was intermittent in 51%. Main drugs administered were long-acting beta-agonist
(LABA) and inhaled corticosteroid (ICS) in asthma (68%) and in COPD (71%)
patients. The most commonly performed tests in asthma and COPD patients were
chest XR (98% and 99%) and spirometry (98% and 98%). Average annual direct
cost (including drug, non-drug application, hospital and personnel costs) was 8386
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TL (3595 Euro) for asthma and 10798 TL (4629 Euro) for COPD. LABA+ICS
combination (1132 TL, 485 Euro) was the highest drug-related cost. Poor control
and increased severity of both asthma and COPD caused higher hospital cost and
higher total direct cost (for all P<0.001).
Conclusions: The study revealed that based on the significant relation to direct
costs, strategies to enable better disease control and to reduce severity of the
disease in asthma and COPD must be considered in healthcare policies to limit
economic burden.
Reference:
[1] Shaya FT et al. Burden of concomitant asthma and COPD in a Medicaid
population. Chest. 2008;134(1):14-9.

gram, 46% never chose the hospital. The best models contained four latent classes,
defined by different preferences for the hospital and for the caregiver burden.
Preferences for other attributes were shared by all classes. Except for the number
of visits, all attributes had a significant effect on choices in the expected direction.
Conclusion: Considerable proportions of patients and caregivers have a preference for either admission or hospital-at-home, irrespective of the characteristics
of the hospital-at-home program. Financial burden and informal caregiver burden
weighed most on the choice between hospital-at-home options. The number of
daily visits did not play a role.

P1300
Health care claims analysis to quantify the burden of moderate-to-severe
asthma
James Zazzali 1 , Eunice Chang 2 , Michael Broder 2 . 1 Medical Affairs, Genentech,
Inc, South San Francisco, CA, United States; 2 Health Economics and Outcomes
Research, Partnership for Health Analytic Research, LLC, Beverly Hills, CA,
United States

P1298
Cost-effectiveness of early assisted discharge for COPD exacerbations in the
Netherlands
Lucas Goossens 1 , Cecile Utens 2 , Frank Smeenk 3 , Onno van Schayck 2 ,
Maureen Rutten-van Mölken 1 . 1 Institute for Medical Technology Assessment,
Erasmus University, Rotterdam, Netherlands; 2 CAPHRI, Maastricht University,
Maastricht, Netherlands; 3 Pulmonary Disease, Catharina Hospital, Eindhoven,
Netherlands
Background: Hospital admissions for exacerbations of chronic obstructive pulmonary disease (COPD) are the main cost drivers of the disease. An alternative is
treating suitable patients at home. This study reports on the cost-effectiveness of
the GO AHEAD trial in the Netherlands.
Methods: Patients (n=139) were randomized to seven days of inpatient hospital
treatment (HOSP), or to three inpatient hospital days and home treatment by
community nurses for four days (EAD). Nursing and physician activities were
analyzed in detail in order to estimate costs for inpatient days. Healthcare resource
use, absenteeism, and informal care were recorded in cost diaries. Calculations
were performed from a healthcare perspective and a societal perspective, including
costs outside healthcare.
Results: Seven days after admission, mean change from baseline Clinical COPD
Questionnaire (CCQ) score was better for HOSP, but not statistically significantly:
0.29 (95% CI: - 0.04; 0.61). The difference in the probability of having a clinically relevant improvement was significant, in favor of HOSP: 19.0%-point (CI:
0.5%; 36.3%). EAD saved costs. The difference was significant from a healthcare
perspective: - 244 (CI: -315; -168). Societal: - 65 (CI: -152; 25)
After three months follow-up, differences in effectiveness had disappeared. The
difference in quality-adjusted life years (QALYs) was 0.0054 (CI: -0.021; 0.0095).
EAD saved costs from a healthcare perspective, but not significantly: - 168 (CI:
-1253; 922). From a societal perspective, total costs increased, due to higher
informal care costs: 908 (CI: -553; 2296).
Conclusions: No clear evidence was found to conclude that either treatment was
more effective or less costly.

P1299
Inpatient hospital care or hospital-at-home for COPD exacerbations:
A discrete choice experiment
Lucas Goossens 1 , Cecile Utens 2 , Frank Smeenk 3 , Bas Donkers 4 , Onno van
Schayck 2 , Maureen Rutten-van Mölken 1 . 1 Institute for Medical Technology
Assessment, Erasmus University, Rotterdam, Netherlands; 2 CAPHRI, Maastricht
University, Maastricht, Netherlands; 3 Pulmonary Disease, Catharina Hospital,
Eindhoven, Netherlands; 4 Erasmus School of Economics, Erasmus University,
Rotterdam, Netherlands
Objective: Quantifying patient preferences for different aspects of hospital-athome in the Netherlands for patients with a COPD exacerbation.
Methods: In a discrete-choice experiment, respondents were asked to make multiple choices between hospital treatment as usual (7 days) and two combinations
of hospital admission (3 days) followed by treatment at home. The latter was
described by attributes: training of homecare nurses (general/pulmonary), number
of different nurses involved, number of daily visits, co-payments, readmission risk,
contact in case of worsening disease (GP/hospital), and informal caregiver burden.
Hospital treatment was constant. Respondents were COPD patients in an RCT
investigating the cost-effectiveness of early assisted discharge, and their informal
caregivers. The data for each group were analyzed in latent-class conditional logit
regression.
Results: 202 questionnaires were returned. 25% of patients and caregivers opted
for hospital treatment regardless of the description of the hospital-at-home pro-

Objectives: To describe the economic burden and health services use among
moderate to severe asthma patients.
Methods: Retrospective cross-sectional cohort analysis using health insurance
claims. Study period was 01/07/2006 through 30/06/2007. It included patients age
≥12 who had an asthma diagnosis and used medium to high dose ICS/LABA with
or without oral steroids and/or omalizumab (US National Heart Lung and Blood
Institute [NHLBI] Steps 4-6) and who did not have chronic obstructive pulmonary
disease (COPD).
Results:
Conclusions: The economic burden of health care on patients with moderate-tosevere asthma is quite high and increases with disease severity. Although health
care utilization by asthma patients has decreased in recent years, patients with
severe asthma still spend significantly more time and money on health care than
those who have more manageable symptoms. Medications that better target both
asthma symptoms and the underlying disease process should reduce these costs.

P1301
Managing COPD as a long term condition: Reducing variation and
improving quality of care
Catherine Blackaby, Phil Duncan, Alex Porter. Lung Programme, NHS
Improvement, Leicester, United Kingdom
Introduction: COPD costs the UK healthcare system an estimated 1112m
pa with national data indicating significant unwarranted variation in quality of
care, recorded prevalence and hospital admission. Experience across a national
improvement programme has identified four stages of any long-term condition
where focused effort can improve care and outcomes: finding out, living with the
condition, when things go wrong and towards the end of life.
Aim: To identify what information and approaches can help primary care teams in
England use capacity differently to improve care and outcomes for patients living
with COPD.
Method: Two practices, two clinical commissioning groups and one specialist
respiratory team tested approaches to improve delivery of long term care for
COPD patients. Analysis of the patient pathway and current use of primary and
secondary care resources identified priority areas. Clinical teams then tested how
information, consultations and organisation of work could be adapted to improve
healthcare resource use and patient-reported outcomes.
Results: Understanding current resource use and comparative performance demonstrated potential for more proactive use of capacity in areas such as education,
self care and medicines management. The first two sites who spent increased time
proactively with patients reported improvement in self management of exacerbations and medicines managment.
Conclusion: Focusing effort on a small number of sites, regularly using comparative data and providing practical support can facilitate change and demonstrate
how capacity may be used differently to improve quality of care for people living
with COPD.

Abstract P1300 – Table 1
Medium Dose ICS/LABA
N=25,614, 78%
Annual Healthcare Charges (USD), mean (SD)
Total charges
15,403 (31,509)
Rx charges
3,747 (4,478)
Non-Rx charges
11,657 (30,119)
Annual Asthma-related Utilization
Office visits, mean (SD)
1.4 (2.6)
≥1 hospitalization, no. (%)
427 (1.7)
a

High Dose ICS/LABA
N=6,998

ICS/LABA + Oral Steroids
N=241

Total
N=32,853

P

19,499 (32,597)
5,670 (6,467)
13,829 (30,685)

42,855 (68,793)
10,900 (9,900)
31,955 (65,174)

16,477 (32,294)
4,209 (5,119)
12,268 (30,700)

<0.001a
<0.001a
<0.001a

2.3 (4.3)
222 (3.2)

4.4 (6.4)
40 (16.6)

1.6 (3.1)
689 (2.1)

<0.001a
<0.001b

F-test to compare across three groups; b Chi-square to compare across three groups.
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P1302
Improving adult asthma care in England: Emerging learning from a
programme of national improvement projects
Hannah Wall, Phil Duncan, Alex Porter. Lung, NHS Improvement, Leicester,
Leicestershire, United Kingdom

Objective: Economic analysis of costs associated with RICU.
Methods: Prospective cost analysis study conducted in 74 patients admitted in
the RICU from Dec 2008 to Feb2009.Costs segregated into fixed and variable
cost.Correlation of these costs to the length of stay,mechanical ventilation and
therapeutic intervention scoring system-28 (TISS-28) also done.
Results: The total cost per day was U.S. $ 222.

Introduction: Asthma is a long-term respiratory condition affecting up to 5.9%
of the England population. There have been between 1000 and 1200 deaths a year
since 2000 with almost 40% of these under 75 years old. Asthma is responsible for large numbers of emergency attendances to Emergency Departments and
emergency admissions.
Aims: To use service improvement approaches to define the patient pathway in
order to improve the patients experience and outcomes of care – and reduce overall
variation.
Method: Seven improvement projects from primary and secondary care used
improvement methodologies to analyse the existing patient pathway, implement
service redesign and assess the impact for patients with asthma in relation to: diagnosis and medicines optimisation, chronic disease management and acute care.
Primary care data was used to identify cohorts of patients eligible for diagnosis
and review and secondary data was used to demonstrate areas of duplication and
gaps in service provision.
Results: Implementation of principles such as: primary care register reviews,
self-management support, medicines optimisation, standardised care in acute settings and primary care follow-up on discharge have demonstrated cost savings
and increased productivity in a number of improvement projects. Project data on
reduction in admissions and Emergency Department attendances demonstrates improved outcomes. Patient feedback highlights a positive experience of redesigned
services.
Conclusion: There is variation in the delivery and quality of asthma services
in England. Systematic improvement approaches reduces variation and increase
productivity as well as delivering a positive experience of care.

P1303
Efficacy and safety of applying the British Thoracic Society (BTS) criteria to
determine appropriateness of follow up in general respiratory clinics
Satinder Dalay, Vikas Punamiya, Shiva Bikmalla, Alice M. Turner,
Rahul Mukherjee. Department of Respiratory Medicine & Physiology, Heart of
England NHS Foundation Trust, Birmingham, United Kingdom
Introduction: Respiratory physicians are under increasing pressure in England to
discharge patients with chronic illnesses to primary care. The BTS statement on
criteria for specialist referral, admission, discharge and follow-up for adults with
respiratory disease (Thorax 2008; 63(Suppl I):i1–i16.) remains the only available
basis for this dialogue.
Aim: To assess the impact of implementing BTS criteria for discharge on follow-up
to new ratio (“new-to-follow up” ratio) in a general respiratory clinic (efficacy) and
to assess readmission rates of those discharged as a measure of appropriateness of
discharge.
Methods: Retrospective analysis of “New-to-Follow up” ratios of one pilot general
respiratory clinic in a large teaching hospital collected over a 2 week period in July
2010; repeat analysis undertaken (Oct-Dec 2010) after a BTS statement-guided
clinic reform was implemented (Jul-Dec 2010) with a management plan in the
clinic letter. Unscheduled hospital admission in 6 months following the date of the
clinic discharge were compared with preceding 6 months.
Results: Number of Follow-up-to-new ratio pre-reform was 5.0 (144/29); postreform improved to 0.86 (111/129); clinic waiting time fell from 13 to 5 weeks.
There was a significant drop in all-cause and respiratory-related admission rates
for those who were reviewed and discharged.

Cost of RICU care (per patient per day)
Total cost
Total fixed cost
Total variable cost
Total Drug cost
Total cost for non ventilated patient
Total cost for ventilated patient

53.6% of the total cost was borne by the patients.The mean daily drug cost
represented 69.8% of the variable and personnel salary constituted 86% of fixed
cost.The TISS -28 score per nurse was significantly higher in non-survivors (69.2)
than in survivors(30.6) and strongly correlated with the total cost.(r = 0.91
Conclusions: Great disparity exists in economic terms in the intensive care in the
western and developing world. Although,considerably less expensive, intensive
care is expensive relative to the cost of living in India. The cost block methodology
provides a framework for estimation of costs; is useful in future planning of resource allocation within the financial constraints and allows comparisons between
ICUs internationally in an economical model of evidence based care.

P1305
Verbal abuse and other violence types against doctors in chest diseases
polyclinic
Sinem Berik, Fatih Alasan, Peri Arbak. Chest Diseases, Duzce University Faculty
of Medicine, Duzce, Turkey
Aim: There are a few studies focused on unexpected patient-doctor relationship
such as verbal abuse and the other types of violence.
Materials and methods: Two hundred thirty one patients (134 male, 97 female)
who accepted filling out the forms and admitted to Chest Diseases Polyclinic
between September and December 2011, were included in the study.
Results: The mean age of the patients was 53.6±16.7 (15-85) years. The mean
duration for anamnesis was 10.1±4.2 minutes. Forteen patients used verbal abuse
or other types of violence (6.1%). Mostly, patients used violence by themselves
(78.6%). Seven patients ridiculed (50%), two patients abused (14.3%), two patients
threated (14.3%) and three patients tried to enter free of turn (21.4%). Negative
interaction mostly occurred in examination room (64.3%) and before the beginning
of anamnesis (64.3%). The mean duration from the anamnesis to the final diagnosis
was 41.7±75.2 minutes (min:0-max:180). The mean admittance rates of verbal
abusers to university hospital (27.9±24.6, Median= 25) were significantly higher
than the others (8.7±12.7, p=0.007, Median=5). The mean number of households
of verbal abusers (2.8±2.0, Median=2) was significantly lower than the others
(3.8±1.7, p=0.041, Median=4).
Conclusion: Verbal abuse is the most seen form of the negative relationships
between patient and doctor. Making realistic changes in referral system can satisfy
the expectations of patients. The positive relationship rights are necessary not only
for patients but also for doctors.

Re-admission data
Admissions

Pre-Reform

Post-reform

Total
Respiratory
% of total

83
57
67

55
25
45

INR 10364 (U.S. $222)
INR 4878 (U.S. $104.43)
INR 5,486 (U.S. $117.44)
INR 3, 824 (U.S. $81.87)
INR 6,585 (U.S. $140.98)
INR 12,429 (U.S. $266.09)

146. Prognosis and outcome of respiratory
infections

Conclusion: Patient-focussed, multidisciplinary approach to long-term respiratory
conditions allows accurate diagnosis and appropriate discharge planning to take
place using the BTS criteria.

P1304
Economic analysis of costs associated with a respiratory intensive care unit
(RICU) in a tertiary care teaching hospital in northern India
Kumari Shweta 1 , Sachin Kumar 2 , Anil Kumar Gupta 3 , Surinder Kumar Jindal 4 ,
Ashok Kumar 3 . 1 Hospital Administration, All India Institute of Medical Sciences,
New Delhi, Delhi, India; 2 Pulmonary Medicine, Institute of Liver & Biliary
Sciences, New Delhi, Delhi, India; 3 Hospital Administration, Post Graduate
Institute of Medical Education & Research, Chandigarh, India; 4 Pulmonary
Medicine, Post Graduate Institute of Medical Education & Research,
Chandigarh, India
Background: There is paucity of cost analytical studies from resource constrained
developing countries defining the costs of intensive care.

1360
Dynamic changes of serum sTREM-1 and its gene polymorphisms associated
with sepsis prognosis
Longxiang Su 1,2 , Lixin Xie 1,2 , Zhaoxu Jiang 1,2 , Xin Zhang 1,2 , Dan Feng 3 .
1
Department of Respiratory Medicine, Hainan Branch of Chinese PLA General
Hospital, Sanya, Hainan, China; 2 Department of Respiratory Medicine, Chinese
PLA General Hospital, Beijing, China; 3 Department of Medical Statistics,
Chinese PLA General Hospital, Beijing, China
Introduction: More and more studies have confirmed that sepsis is an acquired
genetic disease.
Objectives: To explore how sepsis prognosis is associated with the dynamic
changes of serum sTREM-1, as well as with gene polymorphisms.
Methods: 80 subjects were selected from inpatients in the RICU,SICU,and EICU.
80 healthy volunteers acted as control. To detect the dynamic changes of serum
sTREM-1 over a 14-day observation, ELISA was performed. Four exons of
TREM-1 gene were sequenced on ABI3730.
Results: The nonsurvivors’sTREM-1 levels remain significantly higher than the
survivors’ over period of 14 days(P<0.01). The curves show that the nonsurvivors
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register higher sTREM-1 levels at the initial stage, which steadily go up with
the passage of time. In contrast, the survivors’sTREM-1 levels are on the decline
all the time. Three TREM-1 SNPs (rs144672509,rs2234237 and rs2234246) are
detected from four exons. In three inherited models, rs2234237 is clearly related to sepsis prognosis(P<0.05). The log-rank test shows that patients with the
rs2234237 genetic variation stand a greater probability of a 28-day death(P<0.05).
However, no relationship is spotted between TREM-1 gene polymorphism and the
dynamic concentrations of serum sTREM-1. Logistic regression analysis shows
that sTREM-1,APACHE II score,and TREM-1 rs2234237 genetic variation are
risk factors affecting the prognosis.
Conclusions: Dynamic changes in serum sTREM-1 may be more accurate and
valuable for sepsis monitoring and for dynamic assessments of prognosis. It is
proved that TREM-1 rs2234237 polymorphism is associated with high 28-day
mortality among sepsis patients, constituting a risk factor affecting prognosis.
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Vitamin D level predicts clinical outcome in community-acquired pneumonia
Hilde Remmelts 1,2,3 , Ewoudt van de Garde 4,5 , Sabine Meijvis 1 ,
Evelyn Peelen 6,7,8 , Jan Damoiseaux 9 , Jan Grutters 10 , Douwe Biesma 1,11 , Willem
Jan Bos 1 , Ger Rijkers 12,13 . 1 Department of Internal Medicine, St. Antonius
Hospital, Nieuwegein, Netherlands; 2 Department of Internal Medicine and
Infectious Diseases, University Medical Centre, Utrecht, Netherlands;
3
Department of Internal Medicine, Gelderse Vallei Hospital, Ede, Netherlands;
4
Department of Clinical Pharmacy, St. Antonius Hospital, Nieuwegein,
Netherlands; 5 Division of Pharmacoepidemiology and Clinical Pharmacology,
Utrecht University, Utrecht, Netherlands; 6 School for Mental Health and
Neuroscience, Maastricht University Medical Centre, Maastricht, Netherlands;
7
Department of Internal Medicine, Division of Clinical and Experimental
Immunology, Maastricht University Medical Centre, Maastricht, Netherlands;
8
Academic MS Centre Limburg, Orbis Medical Centre, Sittard, Netherlands;
9
Laboratory for Clinical Immunology, Maastricht University Medical Centre,
Maastricht, Netherlands; 10 Department of Pulmonology, St. Antonius Hospital,
Nieuwegein, Netherlands; 11 Department of Internal Medicine, University Medical
Centre, Utrecht, Netherlands; 12 Department of Sciences, Roosevelt Academy,
Middelburg, Netherlands; 13 Department of Medical Microbiology and
Immunology, St. Antonius Hospital, Nieuwegein, Netherlands
Rationale: Vitamin D plays a role in host defense against infection. Vitamin
D deficiency is common. The prognostic value of vitamin D in pneumonia is
unknown.
Objective: To examine the impact of vitamin D status on outcome in communityacquired pneumonia (CAP).
Methods: Subanalysis of a prospective study in 272 adults presenting to the
emergency department with CAP. 25-hydroxyvitamin D, leukocytes, C-reactive
protein, total cortisol, the Pneumonia Severity Index (PSI) score and the CURB-65
score were measured. Intensive care unit (ICU) admission during hospitalization
and 30-day mortality were assessed.
Results: 143/272 patients (53%) were vitamin D deficient (≤50 nmol/L), of which
65 patients were severe deficient (<30 nmol/L). (Severe) vitamin D deficiency was
associated with an increased risk of ICU admission and 30-day mortality. Vitamin
D was an independent predictor of 30-day mortality (area under the curve (AUC)
0.75, 95% confidence interval (CI) 0.63-0.87). When combined with the PSI score,
the prognostic accuracy was superior to that of the PSI score alone (AUC 0.85,
95% CI 0.75-0.96 vs. AUC 0.78, 95% CI 0.64-0.91). The association between
severe vitamin D deficiency and the combined endpoint mortality/ICU admission
persisted after thorough adjustment for confounding, adding to a possible causal
relationship.

Conclusion: The vitamin D level is an independent predictor of 30-day mortality,
and adds prognostic value to the PSI score.
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Obesity is associated with improved outcome in community-acquired
pneumonia
Anika Singanayagam 1 , Aran Singanayagan 2 , Adam Hill 3 , James D. Chalmers 3 .
1
Department of Infection and Immunity, The Royal London Hospital, London,
United Kingdom; 2 Department of Respiratory Medicine, Imperial College,
London, United Kingdom; 3 MRC Centre for Inflammation Research, University
of Edinburgh, United Kingdom
Background: Obesity was shown to be an independent risk factor for adverse
outcome from 2009 pandemic H1N1 influenza. There is a relative paucity of
information regarding whether this link applies to other pulmonary infections.
We aimed to investigate whether body mass index (BMI) correlates with outcome
in community-acquired pneumonia (CAP).
Methods: We performed a prospective observational study of consecutive patients
presenting to hospital with a primary diagnosis of CAP between January 2005
and December 2009. BMI measured on admission was used to classify patients
into 2 groups: obese (BMI>=30) and non-obese (BMI<30). Outcomes of interest
were 30-day mortality and need for mechanical ventilation or vasopressor support
(MV/VS). Multivariable logistic regression was used to compare outcomes in
obese patients to non-obese patients, adjusting for admission severity of illness
(CURB65 criteria), diabetes mellitus, COPD and prior statin use.
Results: 1079 patients were included in the study with 21% classified as obese.
Mean age was 62.5 years. There was no difference in admission severity (mean
CRB65 score 1.44 vs 1.39) or immediate requirement for MV/VS between obese
and non-obese groups. Despite this, obese patients had lower 30-day mortality
compared with non-obese patients (6.7% vs 10.3%, p=0.3). After multivariable
adjustment for confounders, obesity remained significantly associated with reduced
30-day mortality (OR= 0.54, 95% CI 0.30-0.97, p=0.04).
Conclusions: In our prospective study, obesity was shown to exert a protective
effect on mortality from CAP. The mechanism of this effect is unclear. Further
correlation from clinical and scientific studies is warranted.
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Cigarette smoke extract (CSE) alters the secretion profile of the Pseudomonas
aeruginosa strain PA14
Naseem Mushtaq, Richard Waite, Joe Aduse-Opoku, Jonathan Grigg. Academic
Unit of Paediatrics, QMUL, London, United Kingdom Centre of Infectious
Disease, QMUL, London, United Kingdom Centre of Infectious Disease, QMUL,
London, United Kingdom Academic Unit of Paediatrics, QMUL, London, United
Kingdom
Background: In North America, a major cause of morbidity and mortality is
due to chronic obstructive pulmonary disease (COPD), an emerging epidemic that
requires a better understanding of the pathobiology of the disease1. The single
most important factor in the development of COPD is cigarette smoke; where
the mechanisms and pathogenesis of the disease remain unclear. The airways of
COPD patients are colonized with potential pathogens, including Pseudomonas
aeruginosa (Ps)2. However, the effect of cigarette smoke on the cellular physiology
of Ps is not known. Since Ps utilizes a variety of secreted virulence factors during
infection, we sought to assess whether CSE affects protein secretion in the Ps
strain PA14.
Methods: An overnight growth of Ps strain PA14 (Ps) was inoculated into cell
culture media 1) Ps only 2) Ps +0.1% CSE 3) Ps+0.5% CSE and 4) Ps+1%
CSE and harvested (OD 0.8). The cultures were then filter sterilised and the
proteins precipitated by acetone; culture secreted profiles were then determined by
SDS-PAGE.
Results: CSE increased the production of low molecular weight proteins in a dose
dependent manner by the virulent Ps strain PA14 when stimulated with 0.1, 0.5
and 1% CSE as observed on an acrylamide gel.
Conclusion: We have shown that CSE causes a significant physiological response
in PA14 by up-regulating the production of it’s secreted proteins. Enhanced production of these proteins can potentially cause severe damage to the upper and lower
airways of smokers which can therefore influence the development of progressive
COPD.
References:
[1] Yoshida T et al. Physiol Rev. 2007 Jul;87(3):1047-82.
[2] Laan M et al. J Immunol. 2004 Sep 15;173(6):4164-70.

1365
Obesity and outcomes in patients hospitalized for pneumonia
Sharry Kahlon, D.T. Eurich, R.S. Padwal, A.M. Malhotra, J.K. Minhas-Sandhu,
T.J. Marrie, S.R. Majumdar. Department of Medicine, University of Alberta,
Edmonton, AB, Canada
Background: Obesity is a risk factor for acquiring pneumonia, but studies also
suggest it is associated with better pneumonia-related outcomes. We examined the
impact of obesity on short-term mortality in patients hospitalized with pneumonia.
Methods: For 2-years clinical data were prospectively collected on all consecutive
adults admitted with pneumonia to 6 hospitals in Edmonton, Alberta, Canada. We
identified 907 patients who also had body mass index (BMI, kg/m2 ) collected.
Patients were categorized as underweight (BMI<18.5), normal (18.5 to <25),
overweight (25 to <30) and obese (>30).
Results: Overall, 65% were >65 years, 52% were female and 15% reported recent
weight loss. 84 (9%) were underweight, 358 (39%) normal, 228 (25%) overweight,
and 237 (26%) obese. Two-thirds had severe pneumonia (63% PSI Class IV/V) and
79 (9%) patients died. In-hospital mortality was greatest among the underweight
(12 [14%]) vs normal (36 [10%]) vs overweight (21 [9%]) vs obese (10 [4%],
p<0.001 for trend). Compared with normal weight, obese patients had lower rates
of in-hospital mortality (4% vs 10%, unadjusted odds ratio (OR) 0.39, 95%CI
0.19-0.81) that remained significant in multivariable analyses adjusted for age,
sex, comorbidities, and clinical-radiographic severity of pneumonia (adjusted OR
0.44, 95%CI 0.21-0.94, p=0.035). However, compared with normal weight, neither
underweight (adjusted p=0.47) nor overweight (adjusted p=0.64) were associated
with mortality.
Conclusion: In patients hospitalized with pneumonia, obesity was independently
associated with lower short-term mortality, while neither underweight nor overweight were. This suggests a protective influence for BMIs>30 kg/m2 that requires
better mechanistic understanding.

Characteristics of 102 COPD patients: mean(SD) age 68.7(8.2) years; FEV1
1.2(0.5)L, 48.6(24.8)% predicted. Bacterial prevalence was higher at exacerbation
than Day 3 (50.4 vs 26.8%; p=0.008), Day 7 (28.3%; p=0.006) and Day 14 (30.4%;
p=0.011) (Fig. 1). In recovery samples paired with bacteria-positive exacerbations
(different patients at each time point), load [median (IQR) Log10 CFU/ml] was
significantly higher at exacerbation compared with Day 3 (n=15): 108.1(5.9-8.7) vs
100(0-4.0) , p=0.001; Day 7 (n=17): 108.2(6.3-8.8) vs 104.2(0-6.6) , p=0.01; Day 14 (n=14):
108.0(6.3-8.7) vs 104.4(0-6.6) , p=0.022; and Day 35 (n=15): 107.7(5.7-9.3) vs 105.9(0-6.74) ,
p=0.047.

Bacterial prevalence and load detected by qPCR falls within 3 days of antibiotic
therapy for COPD exacerbations, with load remaining low for at least 35 days
post-onset.
1367
Acute respiratory infections in lung transplant recipients: Use of a novel
multiplex-PCR assay
Felix C. Ringshausen 1 , Gernot Rohde 2 , Marcus Panning 3 , Jessica Rademacher 1 ,
Mark Greer 1 , Karen Olsson 1 , Tobias Welte 1 , Jens Gottlieb 1 . 1 Department of
Respiratory Medicine, Hannover Medical School, Hannover, Germany;
2
Department of Respiratory Medicine, Maastricht University Medical Center,
Maastricht, Netherlands; 3 Department of Virology, University Hospital, Freiburg,
Germany
Background: Acute respiratory infections (ARI) share features with common,
non-infectious complications after lung transplantation (LTx) making accurate and
rapid diagnosis crucial for the management of LTx recipients.
Objectives: To evaluate the performance of a novel multiplex-PCR assay in
addition to routine evaluation.
Methods: In this ongoing prospective cohort study, LTx-outpatients with any
new symptom of ARI were screened for 24 respiratory viruses (RV) and atypical
bacteria by a multiplex-PCR assay performed on throat swabs. Routine evaluation
included PCR for 14 RV on throat washes and lower respiratory tract (LRT)
sampling (BAL for quantitative microbiology, direct immunofluorescence, viral
culture, PCR, and transbronchial biopsy), if indicated.
Results: Between Sept. 2011 and Feb. 2012, among 104 episodes from 95 LTx
recipients, 30 RV were detected in 29 patients (31%): 9 rhino-, 7 parainfluenza,
6 metapneumo-, 4 corona-, 3 adenovirus, 2 RSV, 2 CMV, and 3 viral coinfections. The multiplex-PCR detected RV in 12% (12/104 episodes) compared to
26% (23/90) with routine evaluation (κ=0.20, p=0.03), including additional 4 RV.
RV were more frequently detected in LRT than in URT samples (24% vs. 14%;
κ=0.10, p=0.40). Agreement between both PCR assays in URT specimens was
moderate (RV detected in 7 of 21 throat washes; κ=0.54, p=0.011). Definite clinical
diagnoses were suspected (28 subjects) and proven viral infection (26), BOS (23),
AR (10), bacterial infection (9), obstructive airway complication (4), pneumonia
(3), and CMV infection (1).
Conclusions: In LTx recipients, virological methodology and sampling are complementary, with LRT specimens resulting in higher diagnostic yield.

1366
Bacterial prevalence and load during COPD exacerbation and recovery
Davinder Garcha 1 , Anant Patel 1 , Alex Mackay 1 , Richa Singh 1 , Tim McHugh 2 ,
Gavin Donaldson 1 , Jadwiga Wedzicha 1 . 1 Academic Unit of Respiratory
Medicine, University College London, United Kingdom; 2 Centre for Medical
Microbiology, Royal Free and University College Medical School, London,
United Kingdom

147. Asthma: from childhood environment to
adult phenotypes

Bacteria are a common aetiological trigger of COPD exacerbations, with prevalence and load increasing from stable state (Garcha et al, Thorax 2011: 66;A11).
We investigated prevalence and load of H. influenzae, S. pneumoniae and M.
catarrhalis during exacerbation recovery using quantitative PCR (qPCR).
We collected sputum from subjects in the London COPD cohort at exacerbation
presentation (n=137), day 3 (n=41), 7 (n=53), 14 (n=56) and 35 post-exacerbation
(n=35). All exacerbations were treated with ≥7 days of antibiotics (±oral steroids)
and defined by our usual symptomatic criteria (Seemungal et al, AJRCCM, 1998).

1368
Feasibility of measurements of fraction of exhaled nitric oxide (FENO) in a
large population based study (ADONIX)
Kristina Wass 1 , Lars Modig 2 , Kjell Toren 1 , Anna-Carin Olin 1 . 1 Occupational
and Environmental Medicine, Sahlgrenska University Hospital, Göteborg,
Sweden; 2 Occupational and Environmental Medicine, Umeå University, Umeå,
Sweden
FENO is used in epidemiological studies as a non-invasive marker of airway
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inflammation. Some patients do not manage to fulfill the measurement criteria.
The objective was to examine if there are any differences between subjects that do
and do not manage to perform a correct FENO measurement, mainly relating to
respiratory disease and differences in lung function.
The Adonix-cohort comprises a general population sample of 6,296 subjects (52%
women), aged 25 to 75 years. They have all been examined with FENO (NIOX,
Aerocrine™), lung function, questionnaires and blood samples. To fulfill the measurement criteria for FENO the subjects had to exhale at a 50 mL/s ±10% (mean
level 45-55 mL/s and allowed instant flow 40-50 mL/s) during the last 3 seconds
of the exhalation, in accordance to international guidelines.
217 subjects (3.4%, 67% women) were unable to perform a correct test. These
subjects were characterized by significantly lower lung function; FVC 3.6 vs 4.2
L (p<0.001) and FEV1 2.8 vs 3.3 L (p<0.001), but also lower predicted lung
function; FVCpred 105.3 vs 109.9% and FEV1pred 98.3 vs 103.4%. In addition,
we found a statistically significant over representation of subjects with asthma
(13.1 vs 8.8%) in the group that did not manage to perform the test.
In conclusion, the overall success-rate of FENO measurement was high. Subjects
that failed the test were more likely to have lower lung function and more likely
to have asthma than subjects that fulfilled the measurement criteria.

1369
Maternal obesity and inhaled corticosteroid use in childhood
Adrian Lowe 1,2,3 , Cecilia Ekeus 4,5 , Lennart Bråbäck 1,6 , Kristiina Rajaleid 5 ,
Anders Hjern 5,7 . 1 Department of Public Health and Clinical Medicine, Umeå
University, Umeå, Sweden; 2 Respiratory Diseases Group, Murdoch Childrens
Research Institute, Melbourne, VIC, Australia; 3 School of Population Health,
University of Melbourne, Australia; 4 Department of Woman and Child Health,
Karolinska Institute, Stockholm, Sweden; 5 Centre for Health Equity Studies
(CHESS), Karolinska Institutet/Stockholm University, Stockholm, Sweden;
6
Department of Research and Development, Västernorrland County Council,
Sundsvall, Sweden; 7 Centre for Epidemiology, National Board of Health and
Welfare, Stockholm, Sweden
Background: It has been proposed that maternal obesity during pregnancy may
increase the risk that the child develops asthma and allergic disease, although the
mechanisms underpinning this relationship are currently unclear.
Methods: The study population comprised a Swedish national cohort of term
children born between 1992 and 2008 to native Swedish parents. Maternal BMI
was measured at 8-10 weeks gestation. Unconditional logistic regression models
were used to determine if maternal obesity was associated with increased risk
of inhaled corticosteroid (ICS) in 431,718 first-born children, while adjusting for
potential confounders. An age-matched discordant sib-pair analysis was performed
for 38,296 children, taking into account shared genetic and environmental risk
factors.
Results: Maternal over-weight and obesity were associated with increased risk
that the child would require ICS (for BMI >35kg/m2 , aOR=1.30, 95%CI=1.101.52 compared with normal weight mothers) in children aged 6-12 years. Similar
effects were seen in younger children, but in children aged 13-16 years, maternal obesity (BMI>30) was related to increased risk of ICS use in girls (aOR=
1.28, 95%CI=1.07-1.53) but not boys (OR=1.05, 95%CI=0.87-1.26). The sib-pair
analysis failed to find any evidence that increasing maternal weight was related to
increased risk of ICS use in children older than six years
Conclusion: Maternal obesity is associated with increased risk of childhood ICS
use up to approximately 12 years of age, but only in girls after this age. These
effects could not be confirmed in a sib pair analysis, suggesting the effects of
maternal BMI may be due to shared genetic or environmental risk factors.

1370
Relationships between school indoor toluene and respiratory symptoms in
children of five European countries (HESE study)
Marzia Simoni 1 , Isabella Annesi-Maesano 2 , Torben Sigsgaard 3 ,
Gunilla Wieslander 3 , Wenche Nystad 3 , Mario Canciani 3 , Piersante Sestini 3 ,
Giovanni Viegi 1,4 . 1 Pulmonary Environmental Epidemiology Unit, CNR Institute
of Clinical Physiology, National Research Council, Pisa, Italy; 2 UMR-S 707 and
EPAR, Medical School St-Antoine, University Pierre et Marie Curie and
INSERM, Paris, France; 3 HESE Collaborative Group, University of Siena, Italy;
4
CNR Institute of Biomedicine and Molecular Immunology, National Research
Council, Palermo, Italy

sociated with higher risk of dry cough (OR 4.37, 95%CI 2.19-8.75 per 1 μg/m3
increment) and wheeze (OR 3.24, 1.25-8.45). These associations were significant
after further accounting for the fixed effect of the classroom.
Conclusion: Although toluene levels in classrooms were relatively low, long-term
exposure seems to be a risk factor for respiratory health of schoolchildren.

1371
Physical activity trajectories and lung function: The 1993 Pelotas birth cohort
Fernando C. Wehrmeister 1 , Ana Maria B. Menezes 1 , Ludmila C. Muniz 1 ,
Marcelo C. Silva 3 , Ricardo B. Noal 1 , Pedro C. Hallal 1 , Rogelio Perez-Padilla 2 .
1
Post-Graduate Program in Epidemiology, Federal University of Pelotas, Brazil;
2
National Institute of Respiratory Diseases, National Institute of Respiratory
Diseases, Mexico City, Mexico; 3 Post-Graduate Program in Physical Education,
Federal University of Pelotas, Brazil
Background: Practice of physical activity is stimulated by the United Nations.
Ithas been considered a protective factor for several chronic diseases. Inconsistencies are found in the literature to evaluate the association between physical activity
and parameters of lung function in adolescents.
Objective: To evaluate the association between physical activity trajectories from
11 to 15 years old and lung function at 15 years.
Methods: The original cohort comprised 5,249 hospital born children during the
calendar year of 1993 in Pelotas, Brazil. In 2004-5 and 2008-9, all cohort members
were sought for follow-up visits. Physical activity was measured at ages 11 and
15 and then classified into active or inactive (>300 min/week) in both periods. At
the 2008-9 visit, when participants were 15 years-old, pre and post-bronchodilator
spirometry was performed. Linear regression was used and all analyses were
stratified by sex.
Results: Out of the 5,249 original members of the cohort, 4,325 were located at
15 years of age, and 4,100 performed spirometry. In girls, those who were active
in leisure time in both periods have better % predicted FVC [β=3.239 (95%CI
0.638; 5.840)] and FEV6 [β=0.086 (95% CI 0.007; 0.165)] than those who where
inactive in the two time periods. Also in girls, those who became active at 15 years
of age had higher PEF than those inactive at 11 and 15 years of age. In boys, only
those who became inactive in leisure time had worse PEF [β= -0.170 (95% CI
-0.331; -0.009)] than boys inactive at ages 11 and 15.
Conclusions: It was concluded that leisure-time physical activity during adolescence mainly among girls was associated with better lung function parameters
effort dependent.

1372
IgE-associated phenotypes in 8-year old children. Cluster analysis of
European birth cohorts
Marta Benet 1 , Jean Bousquet 2 , Josep M. Antó 1 , Joachim Heinrich 3 ,
Thomas Keil 4 , Henriette A. Smit 5 , Jordi Sunyer 1 , Magnus Wickman 6 ,
Judith Garcia-Aymerich 1 , on behalf of the MeDALL Consortium. 1 Center for
Research in Environmental Epidemiology, (CREAL), Barcelona, Spain;
2
Respiratory and Environmental Epidemiology team, INSERM, Villejuif, France;
3
Epidemiology, Institute of Epidemiology, Munchen, Germany; 4 Epidemiology,
Charité University Medical Center, Berlin, Germany; 5 Epidemiology, Institute for
Public Health and the Environment, Bilthoven, Netherlands; 6 Institute of
Environmental Medicine, Karolinska Institutet, Stockholm, Sweden
MeDALL (Mechanisms of the Development of ALLergy) is a FP7 project that
aims to generate novel knowledge on the mechanisms of initiation of allergy. We
aimed to identify phenotypes of allergic diseases in children using hypothesis-free
statistical analyses. A total of 14,625 children (50% female) aged 8 years from
5 European birth cohorts (MAS, BAMSE, PIAMA, LISA, and GINI) were included in a common database with 83 variables obtained through harmonization
of standardized questionnaires. Children were grouped, using partitioning cluster
analysis (k-means), according to the distribution of 21 variables (phenotypic traits),
covering asthma, rhinitis, dermatitis, food allergy, specific IgE levels, and child
characteristics. Two groups emerged as the best separation maximizing betweenand minimizing within- groups distances. The prevalence of most allergic diseases

Aim: To assess whether indoor toluene may affect respiratory health in schoolchildren.
Methods: Health status and related risk factors were assessed through questionnaire
in 628 children (mean age 10yrs) of five European countries: Sweden, Norway,
Denmark, France, Italy (EU-funded HESE Study, Health Effects of School Environment). Measurements of pollutants were performed in 46 classrooms. Toluene
was measured by active sampling using charcoal tubes.
Results: The levels of toluene were relatively low: median concentration was 4.57,
significantly higher in France (12.12) than in the other four countries (range: 2.82
in Sweden to 5.09 μg/m3 in Italy). Prevalence rates of dry cough at night and
wheeze were respectively 35% (range: 17 in Sweden to 48% in Italy) and 13%
(range: 10% in Northern countries to 18% in France). Multiple logistic regression,
accounting for centre, gender, age, presence of asthma, passive smoking at home,
other indoor pollutants (PM10 , CO2 , viable moulds) indicated toluene to be as-
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was different between groups (see Table): 5% vs 54% for ever asthma, 6% vs 54%
for ever allergic rhinitis, and 26% vs 69% for ever eczema, in Groups 1 and 2,
respectively. Specific IgE positivity was observed in 28% and 64% of children,
respectively.
Thus, Group 1 could correspond to healthy children from the general population,
while Group 2 puts together children with the different allergic diseases. These
data suggest that allergic diseases could be better approached as one single entity
rather than as independent, solely organ-related diseases.

tion of serum ECP was 0.48 in monozygotic and 0.31 in dizygotic twins. Genetic
factors explained 53% (39-67%), p=0.000, of the variation in serum ECP, whereas
the remainder of the variation was attributable to random non-genetic variation.
The genetic correlation between serum ECP and airway responsiveness was small
and insignificant.
Conclusions: About half of all variance in serum ECP is due to genetic factors.
Moreover, serum ECP levels are influenced by sex and airway responsiveness but
this is not due to genetic similarity between this trait and serum ECP.

1373
Temporal stability of asthma phenotypes identified by a clustering approach:
An ECRHS-SAPALDIA-EGEA study
Valerie Siroux 1,2 , Anne Boudier 1,2 , Ivan Curjuric 3,4 , Xavier Basagagna 5,6,7,8 ,
Hana Hazgui 1,2 , Josep Maria Anto 5,6,7,8 , Jean Bousquet 9,10 , Pierre
Olivier Bridevaux 11 , Judith Garcia-Aymerich 5,6,7,8 , Joachim Heinrich 12 ,
Christer Janson 13 , Nino Künzli 3,4 , Roberto de Marco 14 , Thierry Rochat 11 ,
Christian Schindler 3 , Raphaelle Varraso 9,10 , Isabelle Pin 1,2,15 ,
Nicole Probst-Hensch 3,4 , Jordi Sunyer 5,6,7,8 , Francine Kauffmann 9,10 . 1 INSERM
U823, Institut Albert Bonniot, Grenoble, France; 2 Universite Joseph Fourier,
University, Grenoble, France; 3 Department of epidemiology and Public Health,
Swiss Tropical and Public Health institute, Basel, Switzerland; 4 University of
Basel, University, Basel, Switzerland; 5 Centre for Research in Environmental
Epidemiology, CREAL, Barcelona, Spain; 6 Institut Municipal d’Investigació
Mèdica, IMIM-Hospital del Mar, Barcelona, Spain; 7 Department of Experimental
Sciences and Health, Universitat Pompeu Fabra, Barcelona, Spain; 8 CIBER en
Epidemiologia y Salud Pública, CIBERESP, Barcelona, Spain; 9 INSERM U1018,
CESP Centre for Research in Epidemiology and Population Health, Respiratory
and Environmental Epidemiology Team, F-94807, Villejuif, France; 10 Université
Paris Sud, UMRS 1018, F-94807, Villejuif, France; 11 Division of Pulmonary
Medicine, University Hospitals, Geneva, Switzerland; 12 Helmholtz Zentrum
München, German Research Center for Environmental Health, Institute of
Epidemiology, Munich, Germany; 13 Department of Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden; 14 Department
of Medicine and Public Health, Unit of Epidemiology and Medical Statistics,
University of Verona, Italy; 15 Pédiatrie, CHU Grenoble, Grenoble, France

1375
Gender differences in bronchial responsiveness: A population-based cohort
Jai Pirkash 1,2 , Dominique Courbon 1,2 , Chantal Raherisson 3 , Deborah Jarvis 4 ,
Peter Burney 4 , Bénédicte Leynaert 1,2,5 . 1 Epidemiology, INSERM unit 700, Paris,
France; 2 Université Paris-Diderot, Université Paris-Diderot Paris 7, France;
3
ISPED U897, Université Bordeaux Segalen, Bordeaux, France; 4 National Heart
and Lung Institute, Imperial College London, London, United Kingdom; 5 Centre
d’Investigation Clinique, Hôpital Bichat, Paris, France

Background: The temporal stability over time of asthma phenotypes identified
using clustering methods has never been addressed.
Aims: To assess whether repeated Latent Class Analysis (LCA) applied in asthma
a decade apart leads to the identification of comparable phenotypes, and to
characterize the transition between them.
Methods: The LCA was applied twice, 10 years apart, on data from 2399 asthmatic
adults recruited in 3 epidemiological surveys using standardized protocols: ECRHS
(European Community Respiratory Health Survey, n=1450), SAPALDIA (Swiss
cohort study on air pollution and lung disease, n=589) and EGEA (Epidemiological study on Genetics and Environment of Asthma, n=360). 14 variables covering
personal characteristics, asthma symptoms, treatment, age of asthma onset, allergic
characteristics, lung function and bronchial hyperresponsiveness were considered
at both time points.
Results: A model with four latent classes was selected at each time point (prevalence between 14%-36%, mean posterior probability 84%). Two of them were
predominantly composed of subjects with active asthma, mainly differing by allergic status and age at onset. Two others were predominantly composed of subjects
with inactive-mild asthma, mainly differentiated by allergic status. Most of the
population (60%) was assigned to the same asthma phenotype at both time points,
although stability varied between phenotypes (from 47% for “active adult-onset
asthma” to 68% for “inactive-mild non-allergic asthma”).
Conclusion: Asthma phenotypes identified by a clustering approach 10 years
apart were comparable. Further analyses will be conducted using Latent transition
analysis.

1374
Serum eosinophilic cationic protein (ECP) in adult monozygotic and
dizygotic twins
Simon Francis Thomsen 1 , Asger Sverrild 2 , Sophie van der Sluis 3 , Kirsten
Ohm Kyvik 4 , Vibeke Backer 2 . 1 Department of Dermato-Allergology, Gentofte
Hospital, Copenhagen, Denmark; 2 Department of Respiratory Medicine,
Bispebjerg Hospital, Copenhagen, Denmark; 3 Department of Functional
Genomics & Department of Clinical Genetics, VU University Medical Center,
Amsterdam, Netherlands; 4 Institute of Regional Health Services Research &
Odense Patient Data Explorative Network, University of Southern Denmark,
Odense, Denmark
Aim: To identify predictors for variation in serum levels of eosinophilic cationic
protein (ECP) and to determine the relative proportion of the variation in ECP that
is due to genetic and non-genetic factors in an adult clinical twin sample.
Methods: ECP was measured in 256 complete twin pairs and 63 single twins,
who were selected through a questionnaire survey of 21,162 adult twins from the
Danish Twin Registry. Interview data and tests for atopic diseases were collected.
Data were analysed with regression and variance components models.
Results: The median level of serum ECP was 5.75, range (0.84-91.95). Sex
(p=0.002) and airway responsiveness to methacholine measured as logDRS
(p=0.001) were significant predictors of serum ECP. The intra-class correla-

Background: Incidence of adult asthma, particularly non-allergic asthma, is higher
in women but underlying mechanisms remain unclear. Cross-sectional studies have
shown that bronchial hyper-responsiveness (BHR) is more frequent in women but
gender differences in the onset and prognosis of BHR have been little studied.
Methods: Gender differences in BHR were studied in men and women without
asthma or asthma-like symptoms participating in the European Community Respiratory Health Survey (baseline 1991-93; n=7521, age 20-44 years). BHR was
defined as ≥20% decrease in FEV1 for a methacholine dose ≤1 mg.
Results: At baseline, BHR was more frequent in women (12.6%) than in men
(6.0%) (adjusted odds-ratio (OR); 2.33 95%CI 1.82-2.98). In subjects without
BHR at baseline, BHR at follow-up (1998-2002) was observed in 8.2% (119/1449)
women and 4.1% (76/1834) men (adjusted OR 2.74; 95%CI 1.92-3.91). Gender
difference in BHR onset was significant in never-smokers, smokers and non-atopic
subjects but was not observed in atopic subjects. In subjects with BHR at baseline,
no gender difference in BHR persistence and prognosis of BHR as regards asthma
was observed: in 172 women and 105 men with BHR at baseline, respectively
54.6% vs. 48.6% still had BHR at follow-up (p=0.33); 20.4% vs. 23.8% had
developed asthma-like symptoms (p=0.50), and 12.8% vs. 15.2% had asthmalike symptoms and BHR (p=0.56). BHR was a significant predictor for asthma
development in both sexes.
Conclusions: This study suggests that female sex is a risk factor for the development of BHR during adult life. Further research on the influence of sex-specific
factors on BHR is needed to understand the mechanisms underlying the development of asthma in men and women.

148. Tobacco cessation and tobacco cessation
services
1376
Genetic factors on quitting habits and smoking characteristics: A twin study
David Laszlo Tarnoki 1 , Adam Domonkos Tarnoki 1 , Zsofia Lazar 2 ,
Kinga Karlinger 1 , Andrea Agnes Molnar 3 , Zsolt Garami 4 , Viktor Berczi 1 ,
Ildiko Horvath 2 . 1 Department of Radiology and Oncotherapy, Semmelweis
University, Budapest, Hungary; 2 Department of Pulmonology, Semmelweis
University, Budapest, Hungary; 3 Research Group for Inflammation Biology and
Immunogenomics, Hungarian Academy of Sciences and Semmelweis University,
Budapest, Hungary; 4 DeBakey Heart and Vascular Center, The Methodist
Hospital, Houston, TX, United States
Introduction: It is well known that quitting has a genetic background; however, no
detailed information is available in this field. Our aim was to investigate different
quitting and smoking charasteristics of monozygotic (MZ) and dizygotic (DZ)
twins in order to investigate the genetic contribution.
Methods: Smoking 72 twin pairs (65 Hungarian and 7 American, 44 MZ and
28 DZ; mean age 44±17 years±standard deviation/SD/) filled in a questionnaire
concerning smoking and quitting habits. The prevalence of concordant answers
was calculated from the answers of 9 MZ and 3 DZ twin pairs whose both
members quitted smoking. Significantly higher rate of concordant answers in MZ
twins compared to DZ twins suggested a genetic influence.
Results: No significant difference was observed in the concordant answers concerning quitting attempts and duration of quitting period in MZ versus DZ twins
(63% vs. 70%; 2.9±4.0 versus 1.9±1.5 years, p>0.05). Similarly, no significant
difference was found in concordant answers regarding the history of quitting, mean
difference in first cigarette smoking after wake-up, self-reported tobacco dependence, and certain smoking characteristics (what part of the cigarette is smoked,
depth of imbibing the smoke, frequency of taking sniffs; and the frequency of
thoughts concerning quitting smoking, harmful effects of smoking on other persons
or him/herself, harmful operation of tobacco factories, cost of smoking) in MZ
versus DZ twin pairs (p>0.05 for all characteristics).
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Conclusions: In conclusion, this small twin study indicates no genetic influence
on certain quitting habits, thoughts and smoking characteristics. A larger study
sample is warranted.

1377
A pilot study of the acceptability of snus and nicotine pouch in smoking
cessation
Julian Crane 1 , Brent Caldwell 1 , Vicki Ward 2 , Angela Thie 2 . 1 Medicine,
University of Otago, Wellington, Wellington, New Zealand; 2 Respiratory
Medicine, Wellington Hospital, Wellington, New Zealand
New Zealand is aiming to become entirely smokefree by 2025. This goal is
endorsed by the Ministry of Health and widely by the tobacco control community.
To achieve this goal will require a number of new initiatives both in policy and
smoking cessation. We have recently commenced a small pilot study to examine
the acceptability of snus (an oral tobacco) and a nicotine pouch (Zonnic) amongst
hospitalised smokers who have previously tried and failed to quit with NRT.
100 hospitalised smokers who wished to quit were enrolled and have been followed
for at least 3 months. Smokers were given 1 week to try both products and then
chose one to use for three months in a further quit attempt.
During the first weeks’ trial the nicotine pouch was more satisfying (using the CES)
than snus median score 4.0 (IQR 2-5), 4 (IQR 3-5) p=0.05 and more enjoyable 4.0
(IQR 3-5), 3.0 (IQR 1-4) p<0.01, respectively.
During the 2 weeks prior to quitting 50 subjects chose to use the nicotine pouch,
25 chose snus and 25 chose to use neither, except occasionally.
At 3 months, of the 16 who used snus regularly 5 were quit (31%) and a further
3 had smoked less than 2 cigarettes in the last 7 days. Of the 24 who used the
nocotine pouch 4 were quit (16.6%) and a further 2 subjects had smoked less than
2 cigarettes.
Amongst smokers with no history of oral tobacco use, the nicotine pouch appears
nore satisfying and enjoyable and is chosen twice as often as snus, but may be less
effective for cessation. Alternatively, those who choose snus may be better able to
quit than those who choose zonnic. A full RCT will be required to confirm these
findings.
(This study was funded entirely by the New Zealand Ministry of Health).

1378
Quit smoking with Champix: Parallel, randomised clinical trial of efficacy for
the first time in Iran
Gholamreza Heydari 1 , Saeid FallahTafti 2 . 1 Tobacco Control Research Center,
National Research Institute of TB & Lung Diseases, Tehran, Islamic Republic of
Iran; 2 Nursing Research Center, National Research Institute of TB & Lung
Diseases, Tehran, Islamic Republic of Iran
Introduction: Smoking cessation programs were first introduced in Iran in 1997
by the National Research Institute of Tuberculosis and Lung Diseases and up to
now, various nicotine replacement therapies have been prescribed. The aim of this
study was to evaluate effectiveness of Varenicline for tobacco cessation in this
country and compare it with other measures.
Materials and methods: This was a randomized parallel clinical study during
2009-2010.
Participants were divided into three parallel groups randomly. The first group received brief counseling on cessation. The second group received nicotine patches
15 mg/daily for 8 weeks and the third group was prescribed Varenicline one 0.5
mg pill daily for the first 3 days, followed by 0.5 mg twice a day for 4 days and
subsequently 1 mg twice daily for 8 weeks.
Results: The study had 272 participants including 160 men (58.8%). Ninety one
people were in the first group, 92 individuals in the second and 89 in the third
group. At the end of the first month, 128 people from total (47.1%) succeeded
in quitting; this included 17 individuals (18.7%) in the first group, 60 (65.2%) in
the second group and 51 (57.3%) in the third group (P=0.000). Follow up at 6
month and a year showed 111 people of total (40.8%) and 58 individual (21.3%)
remained smoke free which included 12 (13.2%) and 6 (6.6%) in the first group,
47 (51.1%) and 23 (25%) in the second group and 52 (58.4%) and 29(32.6%) in
the third group respectively (P=0.000).
Conclusion: Drug treatment can improve success in quitting several fold. Success
with Varenicline is slightly better from nicotine replacement treatment.

1379
Smokers’ characteristics, pharmacological treatment and their association
with weight gain during smoking cessation
Melaine Fidelix, Suzana Tanni, Livia Baldini, Andre Bertani, Liana Coelho,
Mariana Ambrosi, Carolina Mesquita, Ilda Godoy, Sergio Paiva, Irma Godoy.
Pulmonology Division, Internal Medicine of Botucatu Medical School – UNESP,
Botucatu, SP, Brazil
Tobacco addiction is responsible for many deaths. However, the adherence to the
treatment is made difficult by several factors.
Aim: Investigate if the weight gain during smoking cessation is associated with
smokers characteristics or smoking cessation treatment strategies.
Methods: 148 smokers (female=65.5%, age=50.2±11.6y) were evaluated at baseline and after one year during a smoking cessation program. At baseline, all

patients were analyzed by general date, anthropometric measurements, motivation
stage, nicotine dependence, Hospital Anxiety and Depression Scale (HADS) and
pharmacological treatment for smoking cessation. After one year of treatment,
the patients were reevaluated for smoking cessation, weight changes. Weight gain
above 3.0 kg was considered significant. We used T test, Chi2 and multiple logistic
regression.
Results: Among 148 smokers, 81.8% received at least one pharmacological treatment and 20.2% used bupropion. After one year, 34.4% of patients (60.78%
female, age: 51.5±11.3y) were abstinent and they gained more weight [5 (2-10)
kg, p<0.001] than patients who continued smoking [0 (0-4) kg]. Only 17.6% of
abstinent patients, used bupropion. Among smokers, 41.9% gained weight over
3.0 kg, however we did not find associations of weight gain with HADS scores,
intensity of nicotine dependence, motivational status. The multiple logistic regression showed that current smoker had lower chance of weight gain after one year
[OR:0.18 (CI95%:0.08-0.40)].
Conclusion: Ours results confirms previous findings of weight gain after smoking
cessation and did not identify association between weight gain and any patient
characteristics or treatment strategy.

1380
Effectiveness of smoking cessation advice following admission to hospital
Nicola Hunt, Laura Watkins, Oliver McConnell, Sam Westall, Catriona Holden,
James Young-Jamieson, Marta Babores, Sriram Chandramouli. Respiratory
Medicine, Macclesfield District General Hospital, Macclesfield, United Kingdom
Introduction: Hospitalization offers patients a good opportunity to quit smoking
especially when they are admitted with a respiratory illness. The Department of
Health (DoH) recommends that all inpatient smokers should be offered support by
a smoking cessation officer(SCO)1 .
Aims: • Evaluate if smoking cessation advice is offered to patients admitted with
a respiratory illness
• Identify a relationship between abstinence and types of smoking cessation aids
used
Methods: Prospective follow up of 100 patients in respiratory clinic following
hospital admission with a respiratory condition between December 2010 and October 2011. Baseline demographics and data on smoking habits and cessation advice
were collected. Chi squared test was used to assess statistical significance.
Results: Median (range) age of patients was 62 years (22 – 97). 52 were male.
Of 100 patients 85 were offered cessation advice. 51 (60%) were seen by SCO.
At follow up (1 to 3 months post discharge) 36 patients were abstinent. Age, gender
or degree of tobacco consumption pre-admission did not influence likelihood of
cessation.
SCO review was associated with abstinence (p=0.02). The most effective methods
of cessation were willpower (P=0.001) and use of nicotine replacement therapy
(NRT, p=0.006).
Conclusions: The majority of patients admitted with an acute respiratory illness
were offered cessation advice as recommended by DoH. SCO counselling and
NRT are powerful tools and affect success rates. Surprisingly, most quitters in our
study did not use additional aids and used hospitalization alone as an impetus to
give up smoking.
References:
[1] Department of Health (1999) Smoking kills: a White Paper on tobacco.(The
Stationery Office, London).

1381
Learning platform for smoking cessation project: From begining to date
Asli Gorek Dilektasli 1 , Oguz Kilinc 2 , Sule Akcay 3 , Esra Kunt Uzaslan 1 ,
Pinar Pazarli Bostan 4 , Osman Elbek 5 , Zeynep Aytemur 6 , Cengiz Ozge 7 ,
Funda Oztuna 8 , Leyla Saglam 9 , Atilla Uysal 10 , Osman Orsel 11 . 1 Department of
Pulmonary Diseases, Uludag University Faculty of Medicine, Bursa, Turkey;
2
Department of Pulmonary Diseases, Dokuz Eylul University Faculty of
Medicine, Izmir, Turkey; 3 Department of Pulmonary Diseases, Baskent University
Faculty of Medicine, Ankara, Turkey; 4 Sakarya School of Health, Sakarya School
of Health, Sakarya, Turkey; 5 Department of Pulmonary Diseases, Adnan
Menderes University Faculty of Medicine, Aydin, Turkey; 6 Department of
Pulmonary Diseases, Inonu University Faculty of Medicine, Malatya, Turkey;
7
Department of Pulmonary Diseases, Mersin University Faculty of Medicine,
Mersin, Turkey; 8 Department of Pulmonary Diseases, Karadeniz Technical
University Faculty of Medicine, Trabzon, Turkey; 9 Department of Pulmonary
Diseases, Atatürk University Faculty of Medicine, Erzurum, Turkey;
10
Department of Pulmonary Diseases, Yedikule Pulmonary Diseases and Surgery
Training and Research Hospital, Istanbul, Turkey; 11 Department of Pulmonary
Diseases, Atatürk Pulmonary Diseases and Surgery Training and Research
Hospital, Ankara, Turkey
Background: Although 35% of the adults in Turkey are current smokers, the
number of trained physicians and smoking cessation (SC) clinics are not enough
to meet the demand.
Aim: This national project aimed to create the necessary infrastructure for providing SC therapy all-around the country and to train physicians in this topic.
This project was run by Turkish Thoracic Society Tobacco Working Group and
supported by a grant from Pfizer Foundation.
Methods: For this purpose, an organization network including field training
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teams was planned. The training materials were prepared and standardized.
A website of the project including a wide e-learning platform was created
(www.sigarabirakmadaogrenmezemini.org).
Results: Firstly, a central training program was planned. Forty volunteers from
all regions of Turkey were participated to this program. Afterwards, field training
programs were started to perform by these trainers. From the beginning field
training sessions were performed in 11 cities with more than 300 participants.
The project website was visited by 10.369 visitors and 518 participants completed
e-training module since April 2011.
Conclusion: The SÖZ project enabled a training ground that will last for years;
a professional website and a trainer staff to generalize the program. Through
this project, the integration of SC intervention in all health service steps will be
provided, the number of SC clinics in Turkey will increase, and in future smoking
rate will reduce in our country.

1382
Tobacco cessation clinics in Europe: Data from eSCCAN project
Agnès Delrieu, Joseph Osman, Bertrand Dautzenberg. Association, OFT (Office
Français de Prévention du Tabagisme), Paris, France
The eSCCAN project aims to federate smoking cessation clinics in Europe to share
and improve practices.
Method: Identification of eSCCAN experts in 26 of the 27 European countries has
allowed to organize meetings and internet communication to reach a consensus
among the smoking cessation clinics in Europe and to specify their number.
Results: The current estimate is that there is about 2500 tobacco cessation clinics
in Europe. A minority of them are centers of councelling to stop smoking without
the possibility of prescription; a higher number is made of doctors’ offices or
paramedics. The vast majority consists of tobacco cessation clinics with several
health professionals and all facilities for smoking cessation.
Examples of good and bad practices have been described on many topics such as
rendez-vous delays, that must be less than 3 weeks for a first appointment.
Some definitions have met consensus as the definition of healing, and in particular
the period which defines a successful cessation. While waiting to close the debate,
the recommendation is to record the cessation at 3, 6 and 12 months, with a
particular focus at 6 months.
A code and a self-audit in many languages are available on the website for a first
evaluation of the activity of the consultations that will enable future improvement.
Conclusions: The project provides real rapprochement eSCCAN knowledge to
practices for smoking cessation in Europe that support in each country in Europe less than 10% of smokers, but disseminate knowledge and contribute to the
assessment for teaching and research.

1383
e.SCCAN self-audit assessment in 15 Portuguese hospital-based smoking
cessation services
Sofia Belo Ravara, José Manuel Calheiros. Health Sciences Centre, Faculty of
Health Sciences, University of Beira Interior, Covilhã, Portugal
Introduction and Aim: Smoking cessation (SC) should be systematically integrated in healthcare. In 2009, the Project leader Professor B. Dautzenberg created
the European smoking cessation clinics assessment and network group (e.SCCAN),
joining tobacco control experts from 27 EU countries. The aim is to create a network of smoking cessation clinics for identification, definition and dissemination
of good practices.
Methods: The e.SCCAN developed a questionnaire-tool to evaluate smoking cessations services (SCS): e.SCCAN self-audit. In 2011, the self-audit was applied
to 15 Portuguese hospital-based SCS (online survey, 100% collaboration, 30% of
total hospitals).
Results: Most HCPs working at SCS have been trained in SC. Most SCS participate in SC education activities, but few healthcare providers (HCPs), besides
physicians, are involved in SC training. Data analysis showed that there is a need
to:
• Announce proactively the SCS to the general public and HCPs (healthcare,
media, internet)
• Educate and Certificate HCPs as cessation experts
• Develop team-based SC programmes
• Integrate multimodal and complementary SC programmes
• Allocate sufficient resources to cessation (time to organization and evaluationthis is part of our job)
• Develop tailored programes to specific populations
• Interact and work with the community –Health Promotion
• Integrate systematic evaluation and research- mandatory cessation indicators
Conclusions: In Portugal, there is room for improvement regarding smoking
cessation healthcare services. Smoking cessation should become a priority of the
National Healthcare System.

149. Solitary pulmonary nodules in the age of
lung cancer screening: up and coming
endoscopic options

1384
Use of radial endobronchial ultrasound for diagnosing peripheral lung
lesions – A tertiary centre experience
Adrian Chan, Anantham Devanand, Mariko Koh. Department of Respiratory and
Critical Care Medicine, Singapore General Hospital, Singapore, Singapore
Introduction: Small peripheral lung lesions continue to pose a diagnostic dilemma
for pulmonologists. Flexible bronchoscopy with fluoroscopy has a limited diagnostic sensitivity (31-56%) for such lesions. Radial endobronchial ultrasound
(EBUS) is a relatively new technique that has been used to improve yield, although
diagnostic performance has been reported to vary considerably. We describe the
characteristics of patients who underwent radial EBUS and outcomes in our centre.
Methods: Retrospective review was performed for 123 patients from Singapore
General Hospital with peripheral lung lesions who underwent brochoscopic evaluation with radial EBUS guidance from August 2008 to December 2011.
Results: Median patient age was 64 years. Overall diagnostic yield was 68.3% with
no difference for malignant (68.5%) or non-malignant (68%) lesions (p=0.954).
Year-on-year diagnostic yield generally improved with increasing experience: in
2008, yield was 42.9% as compared to 2011 (80%). Data for ultrasound probe
location was available for 93 patients. Yield was higher if the probe was within the
lesion (78.3%) than when the probe was adjacent to the lesion (40%) (p=0.001).
Data for lesion size was available for 118 patients. 40 patients had lesions less than
20mm diameter. Diagnostic yield of such lesions (77.5%) was higher than for larger
lesions (64.1%), although this did not reach statistical significance (p=0.169).
Conclusion: Radial EBUS is useful for evaluating peripheral lesions of less than
20mm diameter. Training and experience is important to improve diagnostic yield.
We recommend that the ultrasound probe be positioned within the lesion before
attempting bronchoscopic biopies.

1385
Optical coherence tomography for increasing the diagnostic yield of TBNA
Melissa Suter 1 , Lida Hariri 2 , Alex Chee 1 , Khay Tan 1 , Guillermo Tearney 3 ,
Colleen Channick 1 , Michael Lanuti 4 , Mari Mino-Kenudson 2 , Brett Bouma 3 .
1
Pulmonary and Critical Care Unit, Harvard Medical School and Massachusetts
General Hospital, Boston, MA, United States; 2 Pathology Department, Harvard
Medical School and Massachusetts General Hospital, Boston, MA, United States;
3
Wellman Center for Photomedicine, Harvard Medical School and Massachusetts
General Hospital, Boston, MA, United States; 4 Thoracic Surgery Division,
Harvard Medical School and Massachusetts General Hospital, Boston, MA,
United States
Introduction: Bronchial biopsy techniques of peripheral nodules are associated
with poor diagnostic yields. Optical coherence tomography (OCT) can be used to
assess tissue microstructure in vivo, however is typically restricted to airway or
pleural-based approaches. The aim of this study was to develop a transbronchial
OCT catheter, and to investigate the potential of OCT to differentiate nodules from
parenchyma with the goal of increasing the TBNA diagnostic yield of peripheral
nodules.
Methods: We developed a narrow diameter OCT catheter compatible with standard
21-guage TBNA needles. Safety and feasibility was demonstrated in 3 swine, in
vivo. To determine the accuracy of OCT for differentiating nodules from surrounding parenchyma, OCT was conducted in 55 surgically resected tissue specimens.
2 OCT experts, 2 pathologists, and 2 pulmonologists interpreted the OCT data
offline.
Results: Successful imaging was conducted in all swine. Image criteria for differentiating parenchyma from nodule included signal void spaces corresponding
to alveoli, and linear regularly spaced specular reflections representing collapsed
alveoli. Nodules were found to have a generalized homogeneous appearance.
Blinded readers diagnosed the OCT images as nodule or parenchyma with an
average accuracy of 95.6%.
Conclusions: We have developed the first transbronchial OCT catheter that is
compatible with standard 21-gauge TBNA needles, and have demonstrated that
OCT can accurately differentiate nodules from surrounding parenchyma. We anticipate that transbronchial OCT may be useful in increasing the diagnostic yield
of TBNA by confirming the needle placement within the target nodule prior to
biopsy.
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Qualitative and economical analysis of transbronchial lung biopsy with the
cryoprobe
Beatriz Amat 1 , Sandra Sapia 2 , María Fernanda Sanchez 2 , José Manuel León 1 ,
Ana Camarasa 1 , Juan Manuel Córcoles 3 , Juan Jose Egea 4 , María Ródenas 5 ,
Silvia Coves 5 . 1 Servicio de Neumología, 2 Servicio de Anatomia Patológica,
3
Servicio de Cirugía Torácica, 4 Servicio de Radiología, 5 Servicio de Anestesia,
Hospital Vinalopo, Elche (Alicante), Spain
Objective: To analyze the histological quality of transbronchial lung cryobiopsy
in patients with interstitial or malignant lung diseases in which a previous transbronchial lung biopsy (TBB) with conventional forceps was no diagnostic. A
second objective was to analyze the cost of TBB with the flexible cryoprobe
compared with surgical lung biopsy.
Patients and methods: From 01.02.2011 until 31.01.2012, 19 TBB with the flexible cryoprobe were performed. Afterwards, we analyze the cost of a TBB with
the flexible cryosonde compared with surgical lung biopsy.
Results: We obtained representative material in 18/19 (95%) patients. Cryobiopsies total specimen area was 20-60 mm2 compared to TBB with forceps which
was 0.5-8 mm2 . Cryobiopsies did not show crush artifact in any case. In 15/19
(79%) patients we obtained a definitive diagnosis: 2 malignant tumors and 13
benign disease: 6 usual interstitial pneumonia, 1nonspecific interstitial pneumonia,1desquamative interstitial pneumonia, 1diffuse panbronchiolitis, 1 follicular
bronchiolitis, 1 rheumatoid nodules, 1 respiratory bronchiolitis and 1 organizing
pneumonia. In 3 patients we found some pathological findings but a definitive
diagnosis was not achieved. The cost of TBB with cryobiopsy was 351 against
the cost of surgical lung biopsy which was 1189 .
Conclusions: Transbronchial cryobiopsies are larger than TBB with conventional
forceps with a preserved sample because of the absence of crush artifact. Moreover,
cryobiopsy is 3 times cheaper than surgical lung biopsy. Hence, transbronchial
cryobiopsies could be considered as a prior step or a potentially replacing tool for
the open lung biopsy.

1387
Trans-parenchymal nodule access (TPNA) – Real-time image-guided
approach to pulmonary nodules
Felix J.F. Herth 1 , Gerard A. Silvestri 2 , Thomas Keast 3 , Lav Rav 3 , Jason Gibbs 3 ,
Henky Wibowo 3 , Kun-Chang Yu 3 , Daniel H. Sterman 4 . 1 Pneumology and
Critical Care, Thoraxklinik, University of Heidelberg, Germany; 2 Pneumology,
Medical University of South Carolina, Charleston, SC, United States;
3
Engineering, Broncus Technologies, Inc., Mountain View, United States;
4
Section of Interventional Pulmonology and Thoracic Oncology Pulmonary,
University of Pennsylvania Medical Center, Philadelphia, United States
Background: Currently, pulmonary nodules (PN) are accessed by Transthoracic
Needle Aspiration (TTNA) or Transbronchial Needle Aspiration (TBNA). There
is a clinical need for improvement of bronchoscopic access to small (<10mm)
intraparenchymal PNs such that the high yield of TTNA and the safety of TBNA
is achieved.
Objective: To assess the safety and yield of Trans-Parenchymal Nodule Access
(TPNA).
Methods: In a healthy canine model, multiple 0.25cc calcium hydroxylapatite
injections were implanted to represent ≤8mm diameter PNs in the upper and lower
lobes. CT scans were acquired and plans were generated to prescribe a vessel-free,
straight-line path from a central airway location directly to the target using an image
guidance system (LungPoint® ). Access through the airway wall was initiated with
a TBNA needle followed by balloon dilation and sheath insertion. Advancement
of the sheath was guided by overlaying CT-defined targets and tunnels onto the
live fluoroscopy images using the system. The sheath enabled target sampling with
2.0mm biopsy forceps through the lumen.
Results: In 10 canines, 31 targets averaging 34mm (21mm – 50mm) from the
airway wall and 7.6mm (0.1mm – 21mm) from the pleura, were accessed via TPNA
and sampled. Sampling results indicated a yield of 90.4% with no pneumothoraces
and minimal bleeding (<2ml).
Conclusions: These canine studies demonstrate that TPNA has the potential to
achieve the high yield of TTNA with the low complication profile associated with
TBNA.

1388
Combination of CT-guided core biopsy with rapid-on-site-evaluation of
imprint cytology enables time and cost savings in diagnosis of peripheral lung
tumors
Hilmar Kuehl 1 , Dirk Theegarten 3 , Michael Herbrick 1 , Kaid Darwiche 4 ,
Peter Luetkes 2 , Lutz Freitag 4 . 1 Dept. of Diagnostic and Interventional
Radiology, University Hospital, Essen, Germany; 2 Medical Controlling,
University Hospital, Essen, Germany; 3 Department of Pathology, University
Hospital, Essen, Germany; 4 Interventional Pneumology, Ruhrlandklinik University Hospital Essen, Germany
Aim: Pathologic sampling is essential for the diagnosis of peripheral lung tumors.
In our study we examined a combination of CT-guided core-biopsies with rapid
evaluation of imprint cytology with regard to diagnostic and cost efficiency.
Material and methods: Biopsy of a peripheral lung nodule was performed as

core biopsy in local anesthesia under CT-guidance. Imprint cytology of the core
biopsy specimen was used for rapid evaluation. The report times of the zytologic
and histologic reports documented in the hospital information system were used
for cost analysis.
Results: 91 patients received CT-guided biopsy for tumor diagnosis. In addition
to core imprint cytology was performed for rapid evaluation biopsy in 58 cases. In
45/58 cases the cytological diagnosis was received in less than 60 minutes (mean
7:30h, median 48 min). The mean time to histological report was 52:30 h. The
combination of core biopsy and imprint cytology enabled a correct diagnosis in
all cases (11 benign nodules, 47 malignancies). In two cases the imprint cytology
was false negative resulting in 96% sensitivity and 96,5% accuracy. There were
12 major complications: 11 chest tubes for pneumothorax, 1 bleeding requiring
bronchoscopy.
The calculated costs for a core biopsy alone were documented with 54,30 Euro.
The additional imprint cytology was calculated with another 21,07 Euro. The
reduced time to diagnosis allowed for cost savings of 890 Euro.
Conclusion: The combination of CT-guided core biopsy and imprint cytology enables a fast and very reliable tumor diagnosis and can save costs in the diagnostic
work up of patients with peripheral lung nodules.

1389
Prospective international trial of endobronchial implantation of
electromagnetic fiducials for real-time tracking of lung tumors during
radiotherapy (RT)
Chris Bolliger, Daniel Nader, Felix Herth, Alexander Chen, Gerald Paris,
Frank Zimmermann, Daniela Gompelmann, Michael Payne, Parag Parikh,
Michael Tamm. Medicine, Faculty of Health Sciences, Tygerberg, Cape Town,
South Africa Pulmonology, Medicne, Tulsa, United States Pneumologie,
Thoraxklinik, Heidelberg, Germany Pulmonology, Medicine, St. Louis, United
States Pulmonology, University Hospital, Basel, Switzerland
Introduction: Technologic advance in RT delivery has resulted in dramatic improvement in lung cancer tumor control, but respiratory motion of these tumors still
complicate RT. We present our results implanting novel anchored electromagnetic
transponders (Varian Medical, Palo Alto, CA) which provide real-time localization
and tracking of tumor position during RT.
Methods: 31 patients (pts) underwent bronchoscopic implantation of 3 transponders (93 total) in small airways in or near the tumor under fluoroscopy ±
superDimension electromagnetic navigation or EBUS. Transponder positions were
determined from serial CTs to assess positional stability. Localization and tracking
of transponders and tumor was performed using the Calypso System during RT.
Results: There were 14 males/17 females, ages 43-79 (med. 63), with 10/31
tumors in the LUL and 21 in the other lobes. Follow-up was 0-12 mos (med. 2
mos). No unique skills or tools were required for implantation, and satisfaction
with the procedure was high. 29 pts had no significant problems associated with
the transponder or procedure. One pt with an apical pleural-based tumor developed
a pneumothorax, resolving overnight after chest tube placement. Migration of 1
transponder at appx 1 wk was attributed to implantation in a larger airway; pt was
asymptomatic. Positional stability of 74/75 transponders was confirmed in the 25
pts completing RT to date. Localization and tracking was achieved in all pts in
whom this was attempted.
Conclusions: Implantation of electromagnetic anchored transponders is feasible
and safe. This technology should enable highly accurate delivery of radiotherapy.

150. Physiological monitoring during sleep and
in neuromuscular disease in children
1390
Assessment of diaphragm thickness variations by ultrasonography in patients
with Duchenne muscular dystrophy (DMD)
Marianna Laviola 1,2 , Rita Priori 1,2 , Marianna Romei 2 , Grazia D’Angelo 2 ,
Andrea Aliverti 1 . 1 Dipartimento di Bioingegneria, Politecnico di Milano, Milano,
Italy; 2 IRCCS E. Medea, La Nostra Famiglia, Bosisio Parini, Italy
Variations of diaphragm thickness (DT) during different respiratory maneuvers can
be measured by B-mode ultrasonography (US). In order to verify if this parameter
provides useful insights for functional assessment in DMD, we measured DT
by a 7.5 MHz US linear probe in the 9th or 10th right intercostal space in 39
DMD patients (age 16.3±4.4 yrs, FVC 53.2±24.8%pred) in supine position at
rest (end-expiration during quiet breathing, QB) and maximal inspiratory pressure
(MIP) at residual volume. The contribution of the abdominal compartment to tidal
volume (Vab%) was assessed by optoelectronic plethysmography during QB and
an inspiratory capacity (IC) maneuver.
Patients were subdivided into 3 groups according to age (G1: n=11, age<14; G2:
n=13, 14<age>18; G3: n= 15, age>18 yrs). MIP was significantly higher in G2
compared to both G1 and G3 (figure, left). The variation of DT during the MIP
maneuver, expressed as % change of DT at rest, was significantly greater in G3
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Figure 1

compared to G1. Patients belonging to G3 group were also characterized by lower
Vab% during IC.
In conclusion, in DMD patients>18 yrs MIP decreases and maximal variation of
DT increases. These results suggest that diaphragm impairment is expressed as a
dissociation between muscle drive and muscle developed force. Measurements of
DT by US allow a detailed noninvasive assessment on how alterations in diaphragm
function progress in DMD.

1391
Thoraco-abdominal asynchronies during spontaneous breathing in Duchenne
muscular dystrophy (DMD)
Rita Priori 1,2 , Marianna Laviola 1,2 , Marianna Romei 2 , Antonella Lo Mauro 1 ,
Maria Grazia D’Angelo 2 , Andrea Aliverti 1 . 1 Dipartimento di Bioingegneria,
Politecnico di Milano, Milano, Italy; 2 IRCCS E. Medea, La Nostra Famiglia,
Bosisio Parini, Italy
Measurement of thoraco-abdominal asynchronies (TAA) is a useful tool to evaluate
the action and control of the respiratory muscles. Whether studying asynchronous
chest wall movements can give better insight into progressive impairment of
respiratory muscle function in DMD is debated.
We studied 100 DMD patients at different stages (mean age 14.1±5.8, range 4-32
yrs), subdivided into 4 age groups (G1<8(n=13), G2:8-12(n=27), G3:13-16(n=30),
G4≥17(n=30) yrs) and 21 healthy age-matched male controls (CTR). Volume variations of chest wall compartments were measured during quiet breathing in supine
position by opto-electronic plethysmography. Asynchronies between pulmonary
rib cage(RCp) and abdomen(AB) were quantified in terms of phase shift between
the relative compartmental volumes(VRCp vs.VAB ).
In all CTR subjects volume variations of AB led RCp (negative phase shifts,
figure1) independently on age. A similar behavior was found in G1 DMD patients, but not in older subjects(G2, G3 and G4) where RCp was the leading
compartments(p<0.05). With increasing age, the progressive changes in TAA
were opposite between controls and DMD(p<0.01).

Objectives: In order to identify respiratory parameters associated with the earliest
decline, lung function, blood gases, respiratory mechanics, and respiratory muscle
strength were measured in 48 boys with Duchenne muscular dystrophy (mean age
12.7±3.4, range 7.6 – 19.0 years), over a period of 10 years.
Main results: Only four parameters showed an important decline with age. Gastric pressure during cough was below normal in all patients with a mean 5.7±3.8
cmH2 O decline per year. Sniff nasal inspiratory pressure tended to increase before
the age of 10 years followed by a rapid decline (mean decrease 4.8±4.9 cmH2 O
or 5.2±4.4% predicted per year). Absolute forced vital capacity values peaked
around 13-14 years of age and remained mainly over 1 liter but predicted values
showed a mean 4.1±4.4% decline per year. Diaphragmatic tension time index
increased above normal after the age of 14 years old with a mean increase of
0.04±0.04 point per year.
Conclusion: Repeated gastric pressure during cough, sniff nasal inspiratory pressure, and forced vital capacity measurements provide simple tools to assess the
progression of respiratory muscle weakness in young boys with Duchenne muscular dystrophy. Endurance indexes decline at a later age. These indexes may help
to monitor treatment effects.

1393
Inefficient cough in Duchenne muscular dystrophy (DMD)
Antonella LoMauro 1 , Marianna Romei 2 , Grazia D’Angelo 2 , Andrea Aliverti 1 .
1
Dipartimento di Bioingegneria, Politecnico di Milano, Milano, Italy; 2 IRCCS E.
Medea, La Nostra Famiglia, Bosisio Parini, Italy
In DMD, impaired cough secondary to muscle weakness leads to serious respiratory complications, namely atelectasis, ineffective airway clearance, pneumonia
and tracheal intubations. In order to study which factors influence and determine
inefficient cough in DMD we studied 36 DMD patients and 15 healthy controls
(C,age:16.3±5.4 yrs). Peak cough flow (PCF) was measured at the mouth while
rib cage (RC), abdominal (AB) and total chest wall (CW) volume variations were
measured by opto-electronic plethysmography during quite breathing and maximal
cough (supine position). PCF was <160 L/min in 15 patients (inefficient cough,
I:age:17.6±5 yrs,FVC:33.7±20%predicted) and>270 L/min in 9 (efficient cough,
E:age:16.1±4 yrs,FVC:70.8±34%predicted). Tidal volume (VT ) was similar in I, E
and C. In I, RC, AB and CW inspired volumes preceding cough were significantly
lower than controls and inspired AB volume was lower than E (panel A). Thoracoabdominal asynchrony during cough, quantified by labored breathing index (LBI),
and percentage abdominal contribution to VT (%VAB ) were respectively higher
and lower in I group (panel B and C).

In conclusion, in DMD inefficient cough is characterized by impaired inspiration,
thoracoabdominal asynchony and lower abdominal contribution to volume variations due to diaphragmatic weakness. %VAB , that does not require patient’s
collaboration, seems to be a good predictor of inefficient cough.

In conclusion, in DMD patients lying supine the action of the inspiratory rib
cage muscles progressively increases with age relative to the diaphragm. Accurate
monitoring of TAA during spontaneous breathing is a valid indicator of diaphragm
impairment and respiratory muscle dysfunction in DMD.

1392
Which are the most informative parameters to follow the respiratory decline
in Duchenne muscular dystrophy?
Sonia Khirani 1 , Adriana Ramirez 2 , Guillaume Aubertin 3 , Michèle Boulé 4 ,
Chrystelle Chemouny 3 , Veronique Forin 5 , Brigitte Fauroux 1,3 . 1 INSERM UMR
S-938, AP-HP, Hôpital Armand Trousseau, Paris, France; 2 ADEP Assistance,
ADEP Assistance, Suresnes, France; 3 Pediatric Pulmonary Department, AP-HP,
Hôpital Armand Trousseau, Paris, France; 4 Respiratory Physiology Department,
AP-HP, Hôpital Armand Trousseau, Paris, France; 5 Pediatric Rehabilitation
Department, AP-HP, Hôpital Armand Trousseau, Paris, France
Rationale: Duchenne muscular dystrophy causes progressive respiratory muscle
weakness. Few information is available on the natural evolution of respiratory
parameters in boys with Duchenne muscular dystrophy.

1394
Adiposity but not severity of obstructive sleep-disordered breathing
correlates with morning plasma TNF-α levels in Greek children
Vasiliki Theologi 1,2 , Vasiliki Varlami 1 , Georgia Malakasioti 1 , Irene Tsilioni 1 ,
Konstantinos Chaidas 1 , Emmanouel Alexopoulos 1 , Athanasios Kaditis 2 ,
Konstantinos Gourgoulianis 1 . 1 Sleep Disorders Laboratory, Larissa University
Hospital, Larissa, Greece; 2 First Department of Pediatrics, Pediatric
Pulmonology Unit, University of Athens School of Medicine and Aghia Sophia
Children’s Hospital, Athens, Greece
Background: Sleep-disordered breathing (SDB) has been associated with increased frequency of excessive daytime sleepiness (EDS). In adults, increased
TNF-α plasma levels probably mediate this association, but conflicting results
have been reported in children. We hypothesized that: i) the higher the severity of
SDB in childhood, the higher the frequency of EDS and morning TNF-α plasma
levels; ii) subjects with high TNF-α levels are more likely to have EDS.
Methods: Children without and with snoring underwent polysomnography, EDS
was determined by parental response to specific questions and TNF-α morning
plasma levels were measured.
Results: Children with moderate-to-severe SDB [n=24; 5.7±2 yo; apnea-hypopnea
index (AHI) 6-23.5 episodes/hour), but not participants with mild SDB (n=22;
6±2.5 yo; AHI 1.1-4.7) were at significantly higher risk for EDS compared to
controls without snoring (n=26; 6.2±2.3 yo; AHI 0.2-1) [OR (95% CI): 7 (1.630.9) and 3 (0.6-13.8), respectively]. The 3 groups did not differ regarding TNF-α
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levels (0.63±0.2 vs. 0.65±0.2 vs. 0.57±0.13 pg/mL; p>0.05). TNF-α levels were
associated significantly with body mass index z-score (p<0.05), but not AHI or
SpO2 nadir (p>0.05). Subjects with high TNF-α levels (>0.57 pg/mL i.e. median
in controls) were not at higher risk for EDS compared to those with low levels
[OR (95% CI) adjusted for obesity: 1.9 (0.6-6.4)].
Conclusions: Increasing severity of SDB is related to increasing frequency of EDS
but not with elevated TNF-α plasma concentrations which are positively correlated
with the degree of adiposity. Children with high TNF-α levels are not at increased
risk for EDS.

Results: PSG of 33 children aged 0.2 – 8 years with a BMI < 25kg/m2 were
reviewed and compared in 4 groups; 1) controls (n=8), 2) children with PAH (n=9),
3) children with T21 (n=10), and 4) children with both T21 and PAH (n=6). In
children with both T21 and PAH, there was a significantly higher OAHI (p=0.01)
and a trend for lower oxygen saturations and a higher tcCO2 when compared with
the other groups (see figures below).
Conclusions: Children with both T21 and PAH are at increased risk of severe
OSA. All children with T21 who are known to have PAH should undergo sleep
surveillance with PSG. Future research may be directed towards understanding the
interaction of T21 and PAH predisposing to OSA.

1395
Low morning serum cortisol levels in children with adenotonsillar
hypertrophy and obstructive sleep apnea
Georgia Malakasioti 1 , Vasiliki Varlami 1 , Vasiliki Theologi 1 ,
Konstantinos Chaidas 1 , Nikolaos Liakos 2 , Konstantinos Gourgoulianis 1 ,
Athanasios Kaditis 3 . 1 Sleep Disorders Laboratory, Larissa University Hospital,
Larissa, Greece; 2 Biochemistry, Larissa University Hospital, Larissa, Greece;
3
First Department of Pediatrics, Pediatric Pulmonology Unit, University of
Athens School of Medicine and Aghia Sophia Children’s Hospital, Athens, Greece
Adenoidal and tonsillar tissue in children with obstructive sleep apnea (OSA) has
enhanced expression of glucocorticoid receptors (Goldbart 2005). Although this
finding suggests a favorable profile for topical steroid therapy in children with
OSA, its pathogenetic role in adenotonsillar hypertrophy is unknown. It is possible
that overexpression of glucocortocoid receptors in pharyngeal lymphoid tissue
reflects low endogenous cortisol levels. We hypothesized that children with OSA
and tonsillar hypertrophy have lower morning serum cortisol levels compared to
healthy control subjects.
Methods: Consecutive children with snoring and participants without snoring underwent polysomnography, grading of tonsillar size and measurement of morning
serum cortisol.
Results: Children with moderate-to-severe OSA (n=17; 6.1±2.2 yo; AHI
14.7±10.6 episodes/h) had significantly lower morning serum cortisol levels
than subjects with mild OSA (n=14; 6.8±2.3 yo; AHI 2.6±1.2 episodes/h) or
control participants without snoring (n=14; 6.5±2.5 yo; AHI 0.7±0.2 episodes/h):
16.9±8.7 vs. 23.3±4.2 or 22.3±5.3 mcg/dL; p<0.05. In contrast, children with
moderate-to-severe OSA (n=13; 5.1±1.1 yo; AHI 11.1±5.6 episodes/h) had similar cortisol levels relative to subjects with mild OSA (n=13; 6.8±2.4 yo; AHI
2.4±1.2 episodes/h) or control participants without snoring: 25.6±8.1 vs. 20.2±11
or 22.3±5.3 mcg/dL; p>0.05.
Conclusions: Low morning serum cortisol in children with OSA and tonsillar
hypertrophy might be responsible for the enhanced expression of glucocorticoid
levels in pharyngeal lymphoid tissue.

1396
Sleep disordered breathing in children with trisomy 21 and pulmonary
hypertension
Jonathon Wong 1 , Jaques Belik 2 , Tilman Humpl 3 , Janettte Reyes 3 ,
Indra Narang 1 . 1 Division of Respiratory Medicine, Hospital for Sick Children,
Toronto, ON, Canada; 2 Division of Neonatology, Hospital for Sick Children,
Toronto, ON, Canada; 3 Division of Cardiology, Hospital for Sick Children,
Toronto, ON, Canada
Introduction: Children with trisomy 21 (T21) have a significantly high prevalence
of sleep disordered breathing (SDB), specifically obstructive sleep apnea (OSA).
Children with T21 are also at risk for pulmonary arterial hypertension (PAH). It is
unclear if PAH per se confers additional risk for OSA in this population.
Aim: To compare the prevalence of SDB in T21 children with PAH and without
PAH and with controls.
Methods: This was a retrospective study where PSG data on all non-obese children
at the Hospital for Sick Children, Toronto with T21 and/or PAH referred over a 5
year period, were reviewed and compared with PSG data in age-matched controls.
The main outcome measure was the obstructive apnea-hypopnea index (OAHI).

151. New mechanisms in non-neoplastic and
neoplastic lung diseases
1397
Reliability of EGFR mutations detection in NSCLC brain metastases by two
different allele-specific PCR methods
Michal Skronski 1 , Pawel Krawczyk 2 , Kamila Wojas-Krawczyk 2 ,
Bozena Jarosz 3 , Tomasz Kucharczyk 2,5 , Paulina Jagus 1 , Marek Sawicki 4 ,
Barbara Wilczynska 4 , Tomasz Trojanowski 3 , Janusz Milanowski 2,6 ,
Joanna Chorostowska-Wynimko 1 . 1 Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsaw,
Poland; 2 Department of Pneumonology Oncology and Allergology, Medical
University of Lublin, Lublin, Poland; 3 Department of Neurosurgery and Pediatric
Neurosurgery, Medical University of Lublin, Lublin, Poland; 4 Department of
Thoracic Surgery, Medical University of Lublin, Lublin, Poland; 5 Postgraduate
School of Molecular Medicine, SMM, Warsaw, Poland; 6 Unit of
Fibroproliferative Diseases, Institute of Agricultural Medicine, Lublin, Poland
Reliable detection of EGFR mutations in lung cancer metastases requires highly
sensitive and robust molecular method.
Our aim was to assess effectiveness of two highly sensitive PCR methods in
detection of EGFR activating mutations in FFPE samples of brain metastases from
142 NSCLC patients.
Isolated DNA was analyzed for EGFR exon 19 deletions and exon 21 L858R mutations by real-time PCR PNA-LNA PCR clamp and allele-specific PCR (ASP-PCR).
If discrepant, results were re-evaluated by TaqMan genotyping. Direct sequencing
analyses are ongoing.
All samples were successfully analyzed. In 37 samples (26%) DNA was of low
quality and PCR pre-amplification was performed prior to PNA-LNA PCR clamp
analysis. In total 11 out of 142 samples (8%) proved positive for EGFR activating
mutations. 6 samples (55% of detected) were positive for exon 19 deletions (n=3)
and L858R substitution (n=3) as assessed by both PNA-LNA PCR clamp and
ASP-PCR. ASP-PCR, but not PNA-LNA PCR clamp, detected 3 further L858R
mutations, whereas 1 L858R substitution and 1 rare A859T mutation were detected by PNA-LNA PCR clamp only. None of discrepant L858R substitutions
were confirmed by TaqMan genotyping.
Different approach to molecular diagnostics represented by two highly sensitive
methods employed in our study might be responsible for observed discrepancies.
ASP-PCR utilizes allele-specific primers while in PNA-LNA PCR clamp method
PNA probe inhibits wild type allele amplification. In FFPE samples with low tumor
cells content, where direct sequencing is not applicable, it might be advisable to
re-evaluate diagnostic results by another equally sensitive, but methodologically
different diagnostic technique.

1398
The role of the regulated retrotransposon transcriptome in asthma
N. Miglino, M. Roth, Michael Tamm, P. Borger. Department Biomedicine,
University Hospital, Basel, Switzerland
Rationale: Genetic studies identified over 200 asthma susceptibility genes that
associate with the asthmatic pathology. In the light of the novel functions for
mobile DNA elements, we propose that complex diseases, such as asthma, may
result from transposed and transposable elements (TEs) which integrate in asthma
susceptibility genes or in their regulatory elements.
Objectives: To investigate whether TEs may cause asthma. Therefore, we performed (i) in-silico analysis of TEs in selected asthma susceptibility genes which
could potentially function as transcription modulators; (ii) establish CAGE libraries
(cap analysis of gene expression) using human lung tissue of asthma patients and
of healthy controls; and (iii) analyze the transcriptome of the lung tissue CAGE
libraries.
Methods: The gene sequence of twelve asthma susceptibility genes (DPP10,
CYFP2, HLAG, GPRA, SFRS8, PHF11, ADAM33, PCDH1, CH13L1, ORMDL3,
PDE4D, DENN1B) were analyzed in silico for the presence of TEs. In addition,
we analyzed the 100’000 5’-upstream bp region in order to localize TEs that can
potentially act as alternative promoters/enhancers.
Results: In silico analysis showed that the TE content in the 12 analyzed gene
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ranged from 8% (ADAM33) to 49% (GPRA). Within the 12 genes we observed
a significant gene-specific distribution of the TE types (SINE, LINE, LTR). The
analysis of the upstream 5’-regions showed that the TE content ranged from 28%
to 58%.
Outlook: DNA sequencing of the named genes will reveal differences in TE content
in asthma vs. control. CAGE analysis will enable us to compare the retrotransposon
transcriptome of asthma and controls.

Marburg, Germany; 3 Institute for Pathology, Hanover Medical School, Hanover,
Germany; 4 University of Giessen Lung Center, University Hospital, Giessen,
Germany; 5 Division of Thoracic Surgery, Medical University of Vienna, Austria;
6
Department of Theoretical Bioinformatics, German Cancer Research Center
DKFZ, Heidelberg, Germany; 7 Department of Internal Medicine V, Pulmonology,
Allergology, Respiratory and Environmental Medicine, Saarland University,
Homburg/Saar, Germany; 8 Institute of Molecular Pathology, Hanover Medical
School, Hanover, Germany

1399
Quantitative proteomics on nasal lavage fluid from asthma phenotypes
Linda Ekerljung 1 , Serena O’Neil 1 , Sara Hansson 2 , Carina Sihlbom 2 ,
Jan Lötvall 1 , Bo Lundbäck 1 . 1 Krefting Reseach Centre, Institute of Medicine,
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden;
2
Proteomics Core Facility, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden

Chronic obstructive pulmonary disease (COPD) is influenced by environmental
and genetic factors. An important fraction of COPD cases harbor a major genetic
determinant, inherited ZZ (Glu342Lys) α1-antitrypsin deficiency (AATD). Severe,
ZZ AATD is associated with a predisposition to early onset, rapidly progressive
COPD where emphysema is a major component. We hypothesized that gene expression pattern differs in end-stage COPD with and without AATD. Tissues from
explanted lungs of end-stage AATD-related (ZZ, n=3, never treated with AAT
augmentation therapy) and “normal” (MM, n=3) COPD were used for microarray
gene expression analysis. A total of 162 genes were found to be differentially
expressed (p-value ≤ 0.05 and |FC| ≥ 2) between MM and ZZ COPD patients.
Of those, 134 gene sets were up-regulated and 28 were down-regulated in ZZ
relative to MM lung tissue. A subgroup of genes, zinc finger protein 165, snail
homolog 1 (Drosophila), and Krüppel-like transcription factors (KLFs) 4 (gut), 9
and 10, perfectly segregated ZZ and MM COPD patients. The relative expression
of KLF 9 and 10 was higher in lung and in liver cirrhosis tissue from ZZ (n=6)
compared to MM (n=6) as verified by RT-PCR. Genes associated with COPD or
lung function decline generally come from three groups: protease-antiprotease,
oxidant/antioxidant and immune/inflammatory mediators. In this small cohort, we
show that end-stage COPD patients with and without AATD can be perfectly
grouped by the cluster of the zinc-finger family of transcriptional regulators. Our
data provide new insight into the putative difference in the mechanisms involved
in COPD development in subjects with and without inherited AATD.

Asthma is a complex disease composed of many phenotypes with different underlying mechanisms. In line with the united airways concept, identification of
proteins in nasal lavage fluid (NLF) could reflect the proteome of the lung. This
study aimed to explore differences in mechanisms between asthma phenotypes
using quantitative proteomics on NLF.
NLF was collected from 3 groups of asthmatics; aspirin intolerant asthma (AIA,
n=9), multi-symptom asthma (MSA, n=9), and MSA with chronic rhinosinusitis (CRS, n=9) and a group of healthy subjects (n=9). Proteins extracted from
NLF were quantified using tandem mass tag technology and a nano-LC MS/MS
instrument. Pathway analysis was used to identify global proteome differences.
In all, 474 proteins could be identified and quantified in at least 3 samples per
group. In total, 93 proteins in AIA, 113 proteins in CRS and 75 proteins in MSA
met the fold change cut off of 1.3 compared to healthy. Of these, 21 proteins were
found in all asthma phenotypes, which could reflect common processes in asthma,
while 33 proteins were unique to AIA, 56 to CRS and 26 to MSA. Analysis of the
global proteomes revealed mechanistic differences between the phenotypes. CRS
was more associated with epithelial associated conditions than AIA and MSA.
AIA was more associated with carbohydrate metabolism than CRS and MSA,
which had more proteins associated with cellular movement and signalling.
Evidence of inflammatory processes can be found in different asthma phenotypes
compared to healthy individuals. A comparison between asthma phenotypes revealed mechanistic differences. Quantitative proteomic analysis of NLF was thus
capable of detecting relevant disease mechanisms in different asthma phenotypes.

1400
Regulation of microRNA-mRNA target pairs in a model of
bronchopulmonary dysplasia
Christopher Collura 1 , William Carey 1 , Jie Dong 2 , Y.S. Prakash 3 , Dennis Wigle 2 .
1
Division of Neonatal Medicine, Mayo Clinic, Rochester, MN, United States;
2
Division of General Thoracic Surgery, Mayo Clinic, Rochester, MN, United
States; 3 Department of Anesthesia, Mayo Clinic, Rochester, MN, United States
Background: Bronchopulmonary dysplasia (BPD) is a chronic lung disease of
premature neonates characterized by arrested pulmonary alveolar development.
Objective: Because microRNAs (miRNAs) may regulate the translation of messenger RNAs (mRNAs) during normal lung organogenesis, we hypothesized that
an experimental model of BPD would be characterized by the altered expression
of miRNAs and their mRNA targets.
Methods: Neonatal mice were exposed to 80% oxygen (O2 ) or room air (RA)
for either 14 or 29 days. Lung histology was assessed using standard techniques.
Comprehensive miRNA and mRNA profiling was performed using lung tissue
from each group. Potential direct mRNA targets of miRNAs were systematically predicted through miRNA-mRNA correlations and computational mapping
in miRBase. Functional significance was investigated using Gene Ontology (GO)
term enrichment analysis for miRNA regulatory networks using the DAVID and
MetaCore databases.
Results: At both 14 and 29 days, the lungs of O2 mice displayed histological
changes consistent with BPD. Between the two time points we identified 2,714
mRNAs and 66 miRNAs that were dynamically regulated by O2 exposure. All but
one of the miRNAs were up-regulated. We identified 581 dynamically regulated,
direct mRNA targets of these miRNAs by computational mapping in miRBase.
Gene ontology enrichment and pathway analysis revealed that hyperoxia modulated genes involved in a variety of lung developmental processes, including cell
cycle, cell adhesion, inflammation and angiogenesis.
Conclusion: A murine model of BPD is characterized by dynamic regulation of
miRNAs and their computationally predicted, developmentally relevant mRNA
targets.

1401
Krüppel-like zinc finger proteins in end-stage COPD lungs with and without
severe alpha1-antitrypsin deficiency
Rembert Koczulla 2 , Jonigk Danny 3 , Thomas Wolf 8,6 , Christian Herr 7 ,
Sarah Noeske 2 , Walter Klepetko 5 , Sabine Wrenger 1 , Claus Vogelmeier 3,2 ,
Nils von Neuhoff 8 , Heiko Golpon 1 , Robert Vosswinkel 4 , Tobias Welte 1 ,
Sabina Janciauskiene 1 . 1 Department of Respiratory Medicine, Hanover Medical
School, Hanover, Germany;2 Division of Pulmonary Diseases, Philipps University

1402
Decreased Wnt/β-catenin signaling in COPD: Possible involvement of Wnt
antagonists
Ling-li Guo 1 , Tao Wang 1 , Lian Liu 1 , Chun Wan 2 , Fu-qiang Wen 1,2 . 1 Division of
Pulmonary Diseases, State Key Laboratory of Biotherapy of China, West China
Hospital of Sichuan University, Chengdu, Sichuan, China; 2 Department of
Respiratory Medicine, West China Hospital of Sichuan University, Chengdu,
Sichuan, China
Background: COPD is a devastating disease characterized by chronic bronchitis
and emphysema. The Wnt/β-catenin signaling has been implicated in emphysema,
but its role in the pathogenesis of chronic bronchitis remains unknown.
Methods: Human lung tissues were obtained from 4 groups of patients: healthy
nosmokers (n=7), healthy smokers (n=7), COPD nosmokers (n=10) and COPD
smokers (n=18). Human airway epithelial cells (16HBE) were treated with cigarette
smoke extract (CSE; 0, 2%, 4% or 8%) for 24h. Mice were treated with cigarette
smoke (CS) exposure (200mg TPM/m3 , 4h/d, 5d/wk) and SB-216763 injection
(a GSK3β inhibitor, 3mg/kg/d, i.p.) for 1 month. The activation of Wnt/β-catenin
signaling was analyzed by RT-PCR and western blot.
Results: We observed a significant increase in mRNA levels of Wnt antagonist
Wif-1 (10.5-fold) and a decrease in Wnt receptor Fzd4 expression in COPD smokers as compared to COPD nonsmokers. Expression of β-catenin/Tcf4 was also
reduced in COPD smokers compared with healthy smokers, indicating impaired
Wnt activity in smoking-related COPD. In 16HBE cells, CSE induced the expression of Wnt antagonists Wif-1 and Dkk1, while reduced β-catenin and Tcf4/Lef1
expression. In vivo, the mRNA levels of Wnt antagonists Wif-1 and Sfrp1 were
elevated 2.5-fold and 1.6-fold respectively in CS-exposed mice. SB-216763 treatment attenuated CS–induced BALF total leukocyte and macrophage accumulation,
airway inflammation and β-catenin downregulation.
Conclusion: Decreased Wnt/β-catenin signaling may be involved in airway inflammation and airway epithelium injury. Overexpression of Wnt antagonists may
contribute to this process, implicating potential therapeutic targets for the treatment
of COPD.

1403
ADAM33 protein found in bronchial brushings and biopsies is increased in
bronchial carcinomas
Romana Mikes 1 , Bernd Lamprecht 1 , Allison-Lynn Andrews 2 , Stephen
T. Holgate 2 , Donna E. Davies 2 , Michael Studnicka 1 , Hans Michael Haitchi 2 .
1
Department of Pulmonary Medicine, Paracelsus Medical University, Salzburg,
Austria; 2 Roger Brooke Laboratory, Clinical & Experimental Sciences, Faculty of
Medicine, University of Southampton, Southampton General Hospital, United
Kingdom
Background: The asthma and COPD susceptibility gene, ADAM33, is selectively
expressed in mesenchymal cells and the activity of soluble ADAM33 has been
linked to angiogenesis and airway remodeling.
Aims: We hypothesized that ADAM33 mRNA & protein are differentially expressed
in bronchial biopsies from healthy airways and bronchial carcinomas.
Methods: Paired primary bronchial fibroblasts (n=4) from healthy and tumor
tissue were grown +/– TGFβ2 to induce myofibroblast differentiation. Fibroblasts,
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bronchial biopsies (n=12) and brushings (n=12) were analysed for ADAM33 expression using quantitative RT-PCR and western blotting. Immunohistochemistry
for ADAM33 was performed on bronchial biopsies.
Results: TGFβ2 caused induction of α-SMA and suppression of ADAM33 mRNA
expression in normal and tumor fibroblasts. ADAM33 mRNA expression tended
to be decreased in tumor biopsies whereas ADAM33 protein expression was
significantly increased (bands of 45 and 75 kDa). In bronchial brushings ADAM33
mRNA was not detectable. However, there was a single band at ∼75kDa for
ADAM33 and also specific staining for ADAM33 in the epithelium of bronchial
biopsies.
Conclusions: Similar to cells from healthy and asthmatic volunteers TGFβ suppressed expression of ADAM33 mRNA in normal and tumor fibroblasts. ADAM33
protein was increased in bronchial tumor biopsies suggesting potential roles in tumorigenesis and growth. The presence of ADAM33 protein in bronchial brushings
and biopsies in the absence of ADAM33 mRNA expression in brushings suggests
that the mesenchyme is the source for ADAM33 protein in the epithelium.
* R.M. was supported by an ERS short-term research training fellowship in
2010/2011 in Southampton, UK.

1404
Independent validation of prognostic value of 22 microRNAs (miRs) in stage
I-II lung adenocarcinoma (AC)
Marcin Skrzypski 1 , Krzysztof Goryca 2,3 , Amelia Szymanowska-Narloch 4 ,
Ewa Jassem 4 , Piotr Czapiewski 5 , Wojciech Biernat 5 , Ryszard Pawlowski 6 ,
Witold Rzyman 7 , Jacek Jassem 1 . 1 Oncology and Radiotherapy, Medical
University of Gdansk, Pomorskie, Poland; 2 Department of Oncological Genetics,
Maria Sklodowska-Curie Memorial Cancer Center and Institute of Oncology,
Warsaw, Mazowieckie, Poland; 3 Laboratory of Bioinformatics and Systems
Biology, Maria Sklodowska-Curie Memorial Cancer Center and Institute of
Oncology, Warsaw, Mazowieckie, Poland; 4 Allergology and Pulmonology,
Medical University of Gdansk, Pomorskie, Poland; 5 Pathology, Medical
University of Gdansk, Pomorskie, Poland; 6 Forensic Medicine, Medical
University of Gdansk, Pomorskie, Poland; 7 Thoracic Surgery, Medical University
of Gdansk, Pomorskie, Poland
Background: About 50% of NSCLC patients (pts) will develop distant metastases
following pulmonary resection. Currently, apart from clinical stage at diagnosis,
there are no reliable factors to select the high risk pts for adjuvant chemotherapy.
We previously demonstrated prognostic value of 22 miRs in frozen tissue samples
of early stage SqCLC, and the feasibility of their expression assessment in formalin
fixed paraffin embedded (FFPE) samples (Skrzypski et. al. J Clin Oncol 2010;
28;15s). In this study, we validated the prognostic value of these miRs in an
independent cohort of early AC pts.
Methods: FFPE tumor samples were obtained from 82 stage I-II AC pts who
underwent radical pulmonary resection, 44% of whom developed distant metastases. Median follow-up of pts who did not develop metastases was 5.53 years
(range, 3,01-8.9 years). miRs were isolated from tumor tissue with RecoverAll kit
(Ambion). Expression of 22 miRs previously found to be related to the risk of
metastases was analyzed by RT-PCR assay (Appliedbiosystems). Raw data were
normalized vs. the expression of U6. Individual miRs were correlated with distant
metastases-free survival (MFS).
Results: MiR-222* (p=0,0003) and miR-222 (p=0,002) were significantly related
to MFS. Using the median of the miR-222* expression as a cut-off value, the
median MFS was 2.12 years in the high risk group, and not reached in the low
risk group (HR=1.95). Using the median of the miR-222 expression as a cut-off
value, the median MFS was 2.56 years in the high risk group, and not reached in
the low risk group (HR=1.78).
Conclusions: MiR-222* and miR-222 are strong predictors of distant relapse in
operable early AC.

152. Microbiological advances in the diagnosis of
tuberculosis
P1405
Comparison of molecular and immunological methods for a rapid diagnosis
of smear-negative tuberculosis
Claudia Jafari 1 , Sabine Ruesch-Gerdes 2 , Martin Ernst 3 , Elvira Richter 2 ,
Barbara Kalsdorf 1 , Christoph Lange 1 . 1 Clinical Infectious Diseases, Research
Center, Borstel, Germany; 2 National Reference Center for Mycobacteria,
Research Center, Borstel, Germany; 3 Immunecell-Analytics, Research Center,
Borstel, Germany
Background: A rapid diagnosis or exclusion of pulmonary tuberculosis (pTB) in
pTB suspects with negative acid-fast-bacilli (AFB) sputum smears is at times still
challenging in clinical practice.
Methods: We compared in retrospect results of Xpert MTB/Rif (single sputum
or BAL specimen) nucleic acid amplification with a Mycobacterium tuberculosis-

specific bronchoalveolar-lavage (BAL) Elispot in suspects of pTB with negative
AFB sputum smears at a TB referral center in Germany.
Results: In 96 suspects of pTB with negative AFB sputum smears admitted
from 04/2010-10/2011 in our clinic, pTB was confirmed by culture in 10 cases
and clinically suspected in 9 cases. Sensitivity, specificity, positive and negative
likelihood ratio were 60%, 97%, 30, 0.41 for culture confirmed cases and 42.1%,
97%, 21.1, 0.59 for all TB patients for the Xpert MTB/Rif and 80%, 62.6%, 2.1,
0.32 for culture confirmed cases and 89.4%, 62.6%, 2.4, 0.17 for all TB patients
for the M. tuberculosis specific BAL-Elispot. BAL-Elispot identified 10 out of 11
patients with pTB (including 3 out of 4 patients with culture confirmed TB) with
a negative Xpert MTB/Rif test.
Conclusion: A positive result of a Xpert MTB/Rif test on a sputum or BAL
specimen has a very high likelihood for the diagnosis of active TB, however the
sensitivity is insufficient to rule out pTB with a negative test result. BAL-Elispot
identifies the majority of TB cases in suspects of pTB with negative AFB sputum
smears and negative Xpert MTB/Rif test but the specificity of the BAL-Elispot is
suboptimal for a confirmed diagnosis.

P1406
Diagnostic role of micro-MGIT culture of BAL samples in sputum
smear-negative pulmonary tuberculosis
Jagdish Rawat, Girish Sindhwani, Debasis Biswas. Pulmonary Medicine,
Himalayan Institute of Medical Sciences, Dehradun, Uttrakhand, India
Microbiology, Himalayan Institute of Medical Sciences, Dehradun, Uttrakhand,
India
Introduction: In view of the diagnostic difficulties associated with sputum- negative pulmonary TB (PTB), we aimed at exploring if bronchoalveolar lavage (BAL)
samples can be subjected to smear- microscopy and rapid mycobacterial culture
(by Mycobacterial Growth Indicator Tube method) to achieve improved diagnosis
of this condition.
Methods: Patients presenting with clinico-radiological features suggestive of pulmonary tuberculosis and whose sputum smears were negative for acid- fast bacilli
(AFB) or who could not expectorate sputum were prospectively enrolled in this
study. BAL samples collected from them were subjected to smear- microscopy for
AFB and micro-MGIT culture. BAL samples were also inoculated on LowensteinJensen (LJ) slants.
Results: A total of 105 patients (74 males) were recruited in the study, with a mean
(±SD) age of 51 (± 15) years. The diagnosis of PTB was made in 52 patients
on the basis of clinico- radiological presentation, with or without microbiological
confirmation. Thirty- four patients (65.4%) had microbiologically confirmed PTB.
Of them, AFB was detected in 12 BAL samples, while culture- positivity was
noted in 24 and 27 patients by the LJ and MGIT methods respectively. Inter- test
agreement between the LJ and MGIT methods was found to be significant (κ=
0.655; p= <0.001). However, the mean time to positivity was significantly lower
for the MGIT method than for the LJ method (p= <0.001).
Conclusion: Examination of BAL samples by smear- microscopy and micro-MGIT
culture can, therefore, provide a rapid and definitive diagnosis of PTB in sputumnegative patients.

P1407
Effective variable-number tandem repeats loci for discrimination of
Mycobacterium tuberculosis isolated from Korea
Young Kil Park, Hee Yoon Kang, Ji Hye Lee, Sa Rang Kim. Research and
Development, Korean Institute of Tuberculosis, Osong Chungbuk, Korea
Introduction: The variable-number tandem repeats (VNTR) typing is a promising
method to discriminate M. tuberculosis isolates in molecular epidemiology.
Objectives: The purpose of this study was to evaluate already known VNTR loci
and to select best combination of VNTR loci set for discrimination Korean TB
strains.
Methods: The 307 clinical isolates collected from throughout Korea were genotyped using IS6110 RFLP, and analyzed the number of VNTR copies for the
32 VNTR loci including Supply-15, Supply-24 and JATA-15(except QUB-18);
MIRU-02, -04, -10, -16, -20, -23, -24, -26, -27, -31, -39,- 40, ETR-A, -B, -C,
QUB-11a, -11b, -15, -26, Mtub-04, -21, -24, -29, -30, -34, -39, VNTR-2372, -3232,
-3336, -3820, -4120, -4156. And then, allelic diversity (h) and the Hunter-Gaston
discriminatory index (HGDI) were calculated to evaluate discriminatory power of
locus and combination of VNTR loci.
Results: As a results of analysis of the 32 VNTR loci, we found that 12 loci
(MIRU-26, -31, QUB-11a, -11b, -26, Mtub-04, -21, VNTR-3232, -3336, -3820,
-4120, -4156) showed high discrimination power (each h values of them was
over 0.6). This new 12-locus combination for Korea TB strains was designated
as a KIT-12. The discriminatory index (HGDI) of IS6110 RFLP and VNTRs of
Supply-15, Supply-24, JATA-15, and KIT-12 was 0.9992, 0.9980, 0.9987, 0.9992,
and 0.9997 respectively. Also the percentage of clustered cases was 16.6%(51/307),
21.8%(67/307), 16.9%(52/307), 14.3%(44/307), 6.8%(21/307) respectively.
Conclusions: The newly proposed VNTR typing system, KIT-12 loci can be
effective tool for M. tuberculosis genotyping in Korea where the Beijing strains
are predominant.
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P1408
Evaluation of real time polymerase chain reaction, adenosine deaminase and
interferon gamma in tubercular pleural effusions
Charanjeet Kaur 2 , Balakrishnan Menon 1 . 1 Pulmonary Medicine, Vallabhbhai
Patel Chest Institute, University of Delhi, New Delhi, India; 2 Biochemistry,
Vardhman Mahavir Medical College & Safdarjung Hospital, New Delhi, India
Introduction: Pleural effusions are a common manifestation of tuberculosis. Real
Time Polymerase Chain Reaction (RT-PCR), Adenosine Deaminase (ADA) and
Interferon gamma release assay (INF) provide faster results than Ziehl Neelsen
(ZN) staining and Culture on LJ medium. RT-PCR is superior to conventional PCR
in sensitivity, specificity with lower contamination and reduction in time to result.
Aims and Objectives: To evaluate the sensitivity of RT-PCR, ADA and INF in
cases of pleural effusions due to tuberculosis.
Methods: RT-PCR was performed in 168 patients of tubercular pleural effusions. All patients had positive Mantoux test with high protein and lymphocyte
predominance in effusion.
RT-PCR was performed by detecting amplification reaction for the insert element IS6110 of the Mycobacterium tuberculosis complex (Biotub-QT, Biotools
Labs, Spain) using a real-time centrifugal amplifcation system (Rotor-Gene 3000,
Corbett Research, Australia).
ADA was estimated by enzymatic method (BQ Kits, San Diego, USA) and INF was
measured using Quantiferon TB Gold kit from Cellestis Ltd, USA on Automated
ELISA Reader (TECAN, Minilyzer)
Results: RT-PCR was positive in 154 of the 168 cases of tubercular pleural
effusions (Sensitivity 91.67%). ADA showed high positivity in 162 of 168 cases
(sensitivity 96.42%). INF showed sensitivity of 69.64% (positive in 117 of 168
cases).
The sensitivity of ZN staining in tubercular pleural effusion was 13.10%, Culture
for AFB by LJ medium was 31.55% and BACTEC was 57.14%.
Conclusion: Real time PCR provides rapid diagnosis of tubercular pleural effusions. The diagnostic efficiency could be increased by combining RT-PCR with
ADA.

P1409
Rapid detection of Mycobacterium tuberculosis from clinical specimens using
a new target
Davood Darban-Sarokhalil 1 , Mohammad Mehdi Feizabadi 2 , Abbas Ali Imani
Fooladi 3 , Zakaria Bameri 4 , Mohammad Javad Nasiri 2 . 1 Deparment of
Microbiology and Immunology, Shahrekord University of Medical Sciences,
Shahrekord, Islamic Republic of Iran; 2 Deparment of Microbiology, Tehran
University of Medical Sciences, Tehran, Islamic Republic of Iran; 3 Applied
Microbiology Research Center, Baqiyatallah University of Medical Sciences,
Tehran, Islamic Republic of Iran; 4 Research Center for Infectious Diseases and
Tropical Medicine, Boo-Ali Hospital, Zahedan University of Medical Sciences,
Zahedan, Islamic Republic of Iran
Background: Different DNA targets have been introduced for detection of M.
tuberculosis. Of these targets, IS6110 has been used frequently. However, certain
strains of M. tuberculosis, particularly those identified in Southeast Asia, lack this
insertion sequence.
Aims and objectives: Cytochrome P450 CYP141 has not been used as target for
detection of M. tuberculosis. The aim of this study was to develop a new sensitive
and specific PCR method for detection of M. tuberculosis directly from respiratory
specimens.
Method: The identification of M. tuberculosis isolates was confirmed using standard biochemical tests. Primer 3 plus software was used to design primers from
CYP141. The expected size of the amplicon was 173 bp. We collected sputa from
247 suspected patients of different cities of Iran.
Results: With the exception of M. tuberculosis complex, no amplification was
obtained with DNA from other mycobacteria, potentially pathogenic bacteria in
the respiratory tract and human cells. These results give evidence that CYP141
can be used as a target for direct detection of M. tuberculosis from respiratory
specimens. The sensitivity of this target in smear positive- culture positive and
smear negative-culture positive samples was 92% and 62.5%, respectively, and the
specificity of the PCR was 97.8%.
Discussion: We obtained positive results with a trace amount of template DNA, as
little as 1pg. Rv3121 or CYP141 exists in all M. tuberculosis isolates used in this
study. The high overall specificity (97.8%) and sensitivity (85.7%) of this target
in gene amplification illustrates that CYP141 can be a good target for detection of
M. tuberculosis complex from sputum and possibly other clinical specimens.

P1410
Modification of auramine O fluorescence stain for differential detection of
mycobacterium tuberculosis and mycobacteria other than tuberculosis
(MOTT)
Tarig Alnour, Harald Hoffmann, Sabina Thiel. Microbiology, Faculty of Medical
Lab. Sciences - Alzaiem Alazhari University, Khartoum North, Sudan
IML-Red/IML-Diagnostic, Asklepios Fach kliniken, Gauting - Munich, Germany

(MOTT) and weakly acid fast bacteria (e.g: Nocardia species). The aim of this
study was to modify the time of decolorization by 0.5% acid alcohol in order to
increase the specificity without affecting the sensitivity of the stain. Smears were
prepared from 25 bacterial cultures classified into 4 different groups. Group A
comprises Mycobacterium tuberculosis complex, group B comprises 15 Mycobacteria other than tuberculosis (MOTT), group C comprises Nocardia farcinica and
group D comprises one Gram positive and one Gram negative bacteria. All smears
were stained with Auramine O fluorescence stain (IML-Red, Germany), 6 smears
from each bacterial isolates were decolorized by 0.5% acid alcohol for (1 m, 2 m,
3 m, 4 m, 5 m, 10 m) to each smear separately, then all smears were counterstained
with K permanganate for 1 m. All group (A) bacterial isolates were showed 100%
fluorescence after 10 minutes decolorization time while the fluorescence of group
(B) isolates were reduced to 73.3% after 5 minutes decolorization time and to
53.3% after 10 minutes. Group (C) showed weak fluorescence after 1 and 2 minutes which completely decolorized after 3 minutes. In conclusion, Mycobacterium
tuberculosis complex was resistant to decolorization with 0.5% acid alcohol for
10 minutes while some MOTT were decolorized when using the same time.

P1411
Detection of fluoroquinolone resistance associated mutations in
Mycobacterium tuberculosis by use of sequencing and TaqMan probes
Veronika Slizen 1,2 , Aksana Zalutskaya 1 , Larisa Surkova 1 .
1
Immunomorphological Investigations, National Scientific and Clinical Center
for Pulmonology and Tuberculosis, Minsk, Belarus; 2 Microbiology, Immunology,
Virology, Belarusian State Medical University, Minsk, Belarus
Mutations conferring resistance of MBT to fluoroquinolones occur in two short
discrete segments of gyrA and gyrB genes. The nature of the amino acids at
positions 88, 90 and 94 in gyrA plays a crucial role in the acquired resistance to
quinolones. The aim of investigations is to evaluate the method of real time PCR
with dual TaqMan probes for rapid detection of MBT resistance to fluorquinolones.
Methods: Resistance to ofloxacin of MBT was determined by reference technique, gyrA genes were amplified and autosequenced. The real-time PCR with
dual TaqMan probes was developed to detect mutations in triplets 90, 94 of the
gyrA gene.
Results: The gyrA codons 90, 91, 94 were reported to be the most frequently
mutated codons worldwide, the same tendency was registered in Belarus: point
mutations were predominately localized at codons 90 and 94 and rarer - 91.
Mutations occurred at codon 90 resulted in Ala→Val replacements, at triplet 94
– Asp→Gly or Asp→Asn, at codon 91 - Ser→Pro. The designed dual TaqMan
probes for real-time PCR allowed detecting mutations in triplets 90, 94 of gyrA
gene. Samples with mutations were characterized by above-threshold florescence
on JOE-channel and subthreshold florescence on FAM-channel, while samples
without mutations displayed above-threshold florescence on FAM-channel and
subthreshold florescence on JOE-channel. The results obtained by real-time PCR
with dual TaqMan probes showed high level of coincidence with sequencing data
(94%).
Conclusion: The dominant mutations in 90, 94 triplets gyrA can be rapidly and
effectively detected by PCR with dual-probe TaqMan probes.

P1412
Resazurin microtitre assay (REMA) plate – A simple, rapid and inexpensive
method for detection of drug resistance in Mycobacterium tuberculosis
Siddharth Kunte, Alaka Karmarkar, Sujata Dharmashale, Swarupa Hatolkar.
Department of Microbiology, B. J. Medical College, Pune, Maharashtra, India
Objectives: Comparison of REMA Plate method with the Standard Proportion
Method using L-J medium as approved by Revised National Tuberculosis Control
Programme (RNTCP) for Drug Sensitivity Testing(DST).
Methods: 26 isolated strains of M. tuberculosis obtained from suspected patients
were subjected to DST by 2 methods viz. REMA Plate and Proportion Method for
the first line antitubercular drugs INH, RIF, STR and ETM. REMA plate method
was performed in 7H9-S medium containing Middlebrook broth and supplements
in 96 well microtiter plates. The results of REMA were obtained on days 7, 10
and 14 using resazurin. Any strain having an MIC equal or above the tentative
breakpoint concentration was considered resistant.
Results: The sensitivity of REMA for the respective drugs was found to be 94.4%,
93.75%, 93.3% and 66.6%. The specificity of REMA for the respective drugs was
found to be 100%, 100%, 45.5% and 35.3%. The cost of REMA Plate method
came out to be half of that required for Proportion Method.
Conclusions: REMA can be considered as one of the most rapid and inexpensive
method to find out drug resistance to INH and RIF and hence aid in the diagnosis
of MDR-TB. ETM and STR, two drugs known to be difficult to test showed a low
specificity.

Auramine O fluorescent stain was found to be more sensitive than Ziehl Neelsen
stain for screening M. tuberculosis directly in sputum specimens, but it lack specificity due to false positivity obtained by mycobacterium other than tuberculosis
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P1413
Evaluation of real time polymerase chain reaction in tubercular mediastinal
lymphadenopathy
Balakrishnan Menon 1 , Charanjeet Kaur 2 . 1 Pulmonary Medicine, Vallabhbhai
Patel Chest Institute, University of Delhi, New Delhi, India; 2 Biochemistry,
Vardhman Mahavir Medical College & Safdarjung Hospital, New Delhi, India
Introduction: Mediastinal lymphadenopathy is a common manifestation of tuberculosis. Several other conditions such as Sarcoidosis and lung cancers also cause
mediastinal lymphadenopathy. Radiology alone does not provide a diagnosis of
TB in such cases. Conventional methods such as culture on LJ medium give results
after several weeks while ZN stain for AFB has low sensitivity. We studied the sensitivity of Real Time Polymerase Chain Reaction (RT-PCR) on samples obtained
by Trans Bronchial Needle Aspiration (TBNA) through fibreoptic bronchoscopy.
Aims and Objectives: To evaluate the sensitivity of RT-PCR in cases of mediastinal
lymphadenopathy due to tuberculosis.
Methods: RT-PCR was performed in 39 consecutive patients of mediastinal
lymphadenopathy who underwent fibreoptic bronchoscopy and TBNA of the mediastinal nodes. Final diagnosis of all patients was based on Histopathology, ZN
staining and BACTEC culture for AFB.
RT-PCR was performed by detecting amplification reaction for the insert element IS6110 of the Mycobacterium tuberculosis complex (Biotub-QT, Biotools
Labs, Spain) using a real-time centrifugal amplifcation system (Rotor-Gene 3000,
Corbett Research, Australia).
Results: Of the 39 cases of mediastinal lymphadenopathy, 21 were due to tuberculosis. In 11 cases the cause was Sarcoidosis and 7 cases were due to malignancy.
RT-PCR was positive in 19 of the 21 cases of tuberculosis (Sensitivity 90.48%).
There was 1 false positive RT-PCR in a case of lung malignancy. The Specificity
of RT-PCR in tuberculosis was 94.74%.
Conclusion: Real time PCR is valuable in the diagnosis of mediastinal lymphadenopathy due to tuberculosis with a sensitivity of 90.48% and specificity of
94.74%.

P1414
Xpert MTB/RIF assay for rapid detection of Mycobacterium tuberculosis
and rifampicin resistance
Debajyoti Bhattacharyya 1 , A. Agarwal 2 , M.S. Barthwal 1 , C.D.S. Katoch 1 .
1
Respiratory Medicine, Military Hospital (Cardio Thoracic Centre), Pune,
Maharastra, India; 2 Microbiology, Military Hospital (Cardio Thoracic Centre),
Pune, Maharastra, India
Introduction: Xpert MTB/RIF is a novel molecular diagnostic point of care test
for rapid detection of MTB and its susceptibility to rifampicin (RIF).
Objective: This study was performed to evaluate the performance of Xpert
MTB/RIF assay in detection of MTB and resistance to rifampicin from sputum
specimens taking positive culture for MTB and phenotypic resistance to rifampicin
as reference standards.
Materials and methods: 126 consecutive patients of pulmonary tuberculosis presenting to the hospital from December 2010 to January 2012 were enrolled for
the study. Their sputum samples were subjected to concentrated ZN microscopy,
culture on solid (LJ) and liquid (MGIT) media. All positive cultures were identified
as MTB complex using SD TB Ag MPT 64 Rapid immunochromatographic test
and indirect drug susceptibility testing performed by MGIT SIRE.
Result: Of the 126 cases included in the study, 83 were smear-positive and 43
were smear-negative. Of patients with culture positive samples, 20 of 126 (15.9%)
were found to have multidrug resistance on indirect drug susceptibility testing
with MGIT SIRE. With positive culture as the reference standard, MTB/RIF assay
when done detected 98.7% of smear positive cases and 72.1% of smear negative
cases. The test correctly identified all 20 of rifampicin resistant culture isolates
and 105 of 106 rifampicin susceptible isolates for a sensitivity, specificity, positive
predictive value and negative predictive value of 100%, 99%, 95.2% and 100%
respectively.
Conclusion: Xpert MTB/RIF assay is a reliable technique for rapid detection of
Mycobacterium tuberculosis and Rifampicin resistance from pulmonary specimens.

P1415
The prevalence of pyrazinamide resistance in multidrug resistant
tuberculosis cases in the Netherlands
Sami Simons 1 , Jakko van Ingen 2 , Martin Boeree 1 , Dick Van Soolingen 2 .
1
Respiratory Medicine, Radboud University Medical Centre, Nijmegen,
Netherlands; 2 Medical Microbiology, Radboud University Medical Centre,
Nijmegen, Netherlands
Introduction: Pyrazinamide is very important in the treatment of multidrug
resistant tuberculosis (MDR TB). Unfortunately, studies on the prevalence of
pyrazinamide resistance in MDR TB cases are scarce and mainly come from
non-European countries.
Aims and objectives: Our aim was to determine the prevalence of pyrazinamide
resistance in MDR TB cases from the Netherlands.
Methods: We retrospectively analyzed pyrazinamide resistance in all MDR TB
cases from the Netherlands found in 2007-2011. Drug susceptibility testing was
performed using the Mycobacterial Growth Indicator Tube (MGIT) method. Also,
in every resistant isolate the pncA gene was sequenced. Resistance was determind

using a diagnostic algorithm described recently by our group incorporating both
methods (Simons, S.O., et al. JCM 2012; 50:428-34).
Results: 61 cases of multidrug resistant tuberculosis were seen in the Netherlands
from 2007-2011. Pyrazinamide resistance testing was possible in 59 cases. In 17
MDR TB cases pyrazinamide resistance was observed (29%). 16 out of these 17
cases carried a nonsynonymous mutation in the pncA gene.
Conclusions: Our data suggest that among MDR TB cases in the Netherlands
pyrazinamide resistance is around 29%. Strategies are required to determine the
optimal diagnostic algorithm in this population.

P1416
Comparative analysis of detection of Mycobacterium tuberculosis and
rifampin resistance determination through microbiological and molecular
genetics methods for pulmonary tuberculosis patients with presence or
absence of sputum
Maria Alvarez Figueroa 1,2 , Ekaterina Dolgova 1,2 , Maria Gordukova 1,2 ,
Dmitry Belov 1,2 . 1 TB Molecular Diagnostics and Genetic Research Team,
Federal Budget Institution of Science “Central Research Institute for
Epidemiology” Federal Service for Surveillance on Consumers Rights Protection
and Human Well-Being, Moscow, Rus; 2 Center for TB Morphological Studies,
Tuberculosis Clinical Hospital No. 7, Moscow, Russian Federation
The majority of studies on diagnostics of pulmonary tuberculosis (PTB) used
only sputum that appears at later stages of disease and don’t use bronchoalveolar
lavage (BAL) fluid obtained by bronchoscopes. At the same time these patients
are epidemiologically dangerous even at the early stages of disease. The aim
of our study was to compare the possibilities of microbiological and molecular
genetics methods for Mycobacterium tuberculosis (MTB) detection and rifampin
resistance identification (RIF-R) in new cases of PTB through sputum or BAL
fluid examination. We conducted a double-blind randomized retrospective investigation. The aetiology of PTB has been proven by receiving the culture growth or
histological examination of lung tissue with Ziehl-Neelsen staining. A total of 134
specimens (32 sputum and 102 BAL fluid) from 133 patients gave positive results
by Real-Time PCR (kit “AmpliSenceMTB-FL”) and by sequencing of rpoB gene
(kit “AmpliSenceMTB-Rif-seq”). We received growing of MTB culture in only 23
(74.2%) sputum and 56 (54.9%) BAL fluid compared to the molecular genetics
investigations. We found RIF-R in 12 (38.7%) sputum and 37 (36.3%) BAL fluid
by all methods. In addition to the culture method we managed to detect RIF-R
in 5 sputum and 25 BAL fluid samples (plus one insignificant mutation). Due to
the higher sensitivity of molecular genetics methods we not only found out MTB
in proven cases of PTB more likely than culture method, but also higher level of
RIF-R that did not demonstrate a difference between patients with presence or
absence of sputum.

P1417
Assessment of molecular assays for detection of MDR Mycobacterium
tuberculosis resistant to second-line injectable drugs
Marina Gikalo, Ludmila Krylova. Moscow Department of Health, Moscow
Scientific and Clinical Antituberculosis Center, Moscow, Russian Federation
With the emergence of MDR-TB and XDR-TB rapid and accurate second-line
drug-susceptibility testing became essential. The [GenoType® MTBDRsl] (Hain
Lifescience, Germany) gives the possibility to identify mutations in the rrs, gyrA
and embB genes. The aim of the present study was to assess the sensitivity of this
molecular assay for the identification of M. tuberculosis resistant to second-line
injectable drugs (SLIDs), as, to our knowledge, detection of rrs mutations is
not sufficient for this purpose. 40 MDR M. tuberculosis strains, also resistant
to SLIDs, were chosen from our culture collection. 20 SLIDs-susceptible strains
were adopted as control. Three DNA targets were investigated: the rrs gene, the
eis promoter region and the tlyA gene. The [GenoType® ] was used to detect rrs
mutations and SSCP and sequencing were performed for all three genes. All
kanamycin and capreomycin-resistant cultures carried an A1401G substitution in
the rrs gene and were detected with all the molecular assays, but one of the
strains also had an eis mutation. 8 kanamycin-resistant strains carried various eis
mutations, the most common being the C14T substitution, and thus could not
be identified with the [GenoType® ]. No mutations were found in the tlyA gene
gene. One of the SLIDs-susceptible strains carried a C12T mutation. Therefore
20% of M. tuberculosis strains resistant to kanamycin could not be detected with
the [GenoType® ]. Mutations in the eis promoter region are found in kanamycinresistant M. tuberculosis strains at high rates and should be included in molecular
assays for detection of SLIDs resistance.

P1418
Modern molecular direct tests for rapid identification and drug susceptibility
testing of Mycobacterium tuberculosis
Ksenia Galkina, Elena Nosova, Maria Krasnova. Department of Health, Moscow
Scientific and Clinical Antituberculosis Center, Moscow, Russian Federation
Molecular tests are widely used for detection of M. tuberculosis (MTB) in clinical samples in laboratories around the world. At present, there are molecular
tests allowing to perform MTB detection and DST to antituberculosis drugs
simultaneously.
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We performed a comparative analysis of three molecular tests: GeneXpert
MTB/RIF (Cepheid, USA), GenoType MTBDRplus (Hain Lifescience, Germany)
and TB-Biochip MDR (LLC “BIOCHIP”, Russia).
All in all 151 sputum samples were investigated. 32 of them were smear- and
culture-positive, and 19 of them were smeare-negative but culture-positive. Coincidence of the results of MTB detection by molecular tests with the culture
test in Bactec 960 (Becton Dickinson, USA) were 92,2%, 78,4% and 49,02% for
GeneXpert MTB/RIF, TB-Biochip MDR and MTBDRplus respectively. For the
smear- and growth-positive sputum samples results coincided in 100%, 96,7%,
and 83,3% of cases for GeneXpert MTB/RIF, TB-Biochip MDR and MTBDRplus
respectively. For the smear-negative and growth-positive sputum samples results
coinsided in 80,9% and 52,4% of cases for GeneXpert MTB/RIF and TB-Biochip
MDR respectively.
Results of molecular and bacteriologic DST to rifampicin (RIF) (izoniasid (IHN))
coincided in 100%, 97,4% and 100% of cases for GeneXpert MTB/RIF, “TBBiochip MDR” and MTBDRplus respectively.
Our data show, that GeneXpert MTB/RIF is the fastest real-time test with the
highest sensitivity, but we can get the information about MTB sensitivity only to
RIF. As to TB-Biochip MDR and MTBDRplus tests, they are also simple, reliable
and allow performing DST to RIF and IHN, but the sensitivity of MTBDRplus is
not enough to analyze smear-negative samples.

P1419
Population-based study of fluoroquinolone-resistance in clinical isolates of
Mycobacterium tuberculosis in Novosibirsk Oblast, Russian Federation
Yana Batyrshina, Tatyana Petrenko, Pavel Filimonov. Microbiology, Novosibirsk
TB Research Institute, Novosibirsk, Russian Federation
Background: Fluroquinolones(FQ) are used for treatment of many bacterial infections frequently. These drugs are being used for treatment of MDR-TB in
Novosibirsk Oblast(NO) since 2003.
Aims: To evaluate prevalence of primary drug resistance of M.tuberculosis to FQ
in NO. To estimate contribution of common prescription of FQ for treatment of
non-TB infections to resistance selection in mycobacterial population.
Methods: Minimal inhibitory concentrations(MIC) of ofloxacin(OFL) were determined for 344 isolates of M.tuberculosis from 344 patients with newly diagnosed
TB. This selection consisted from 165 isolates obtained in 2000-2002 and 179 in 2006-2010. DST was conducted on all isolates and based on results they were
divided additionally in to the following groups - 141 fully susceptible to first-line
anti-tuberculosis drugs isolates, 83 MDR isolates and 120 resistant other than
MDR.
Results: An increase in MIC of OFL(to 16,0-32,0 mcg/ml) was detected in the
MDR-group,(7,2%, 95%CI:3,4-14,9) exclusively and only among isolates obtained
in 2006-2010 (3,4%, 95%CI:1,5-7,1). FQs have not been prescribed to 6 patients
with FQ-resistant MTB (MIC of OFL > 4,0 mcg/ml) within the period prior to
establishing of TB diagnosis, 3 from them have had a contact with an MDR-TB
patient. The calculated prevalence of primary FQ-resistance of M. tuberculosis in
NO was 6,4%, 95%CI:2,9-13,2 (result of the sampling of 94 isolates obtained in
2008-2010).
Conclusions: These findings indicate that emerging FQ-resistance in MBT strains
in NO is the result of treatment of patients with MDR-TB rather than from FQ
prescriptions to general population for non-TB infections.

P1420
Substantial time reduction in diagnosis of Mycobacterium tuberculosis
rifampicin and isoniazid resistance by the application of a DNA strip
hybridization assay in clinical samples
Panayotis Ioannidis 1 , Dimitrios Papaventsis 1 , Simona Karabela 1 ,
Ioanna Marinou 1 , Euthemia Konstantinidou 1 , Marina Panagi 1 ,
Anastasios Skouroglou 1 , Georgios Dionellis 2 , Nikolaos Koulouris 2 ,
Evangelos Vogiatzakis 1 . 1 Microbiology Laboratory-National Reference Center
for Mycobacteria, Sotiria Chest Diseases Hospital, Athens, Greece; 2 1st Dept of
Respiratory Medicine, University of Athens, Sotiria Chest Diseases Hospital,
Athens, Greece
The MTBDRplus (Hain Lifescience, Nehren, Germany) is a molecular assay
detecting mutations involved in M. tuberculosis rifampicin (RMP) and isoniazid
(INH) resistance, approved for application on culture isolates and smear-positive
(AFB+) specimens1 .We evaluated its performance as a routine diagnostic assay
directly on clinical specimens.
Methods: Consecutive AFB+ and selected AFB- specimens, from high risk patients for drug resistance, were assayed. The results were compared to conventional
drug susceptibility testing (DST). For time reduction estimation we counted the
days elapsed before patient’s first positive culture was available.
Results: 475 specimens were analyzed. Interpretable MTBDRplus results were
obtained for 331/400 (82.7%) AFB+, 33/70 (47%) AFB- and 1/5 (20%) microscopically suspicious specimens. We identified: 13 MDR, 28 INH resistant, 2
RMP resistant, and 2 rpoB polymorphic strains. Disagreement between DST and
MTBDRplus mainly involved strains with inhA mutations (6/8) conferring resistance to low INH concentrations2 . The sensitivity, specificity, PPV and NPV values
for RMP and INH resistance detection were 100%, 99, 6%, 92, 8%, 100% and 86,
6%, 96, 9%, 79%, 94% respectively. Substantial reduction in drug susceptibility
diagnosis was recorded (14.1±6.2 days).

Conclusions: The MTBDRplus assay was informative for the great majority of
AFB+ cases, highly accurate for screening RMP and INH resistance and its
application achieved considerable reduction in diagnostic delay.
1
Hillemann D. et al. J. Clin. Microbiol. 2007, 45: 2635–2640
2
Hongling G. et al. J. Med.Microbiol. 2006, 55: 1527-1531.

P1421
Dual TaqMan probes for the detection of rifampin resistance in
Mycobacterium tuberculosis
Veronika Slizen 1,2 , Larisa Surkova 1 . 1 Immunomorphological Investigations,
National Scientific and Clinical Center for Pulmonology and Tuberculosis,
Minsk, Belarus; 2 Microbiology, Immunology, Virology, Belarusian State Medical
University, Minsk, Belarus
Mutations (SNP) at codons 526, 531 of rpoB gene of MTB are considered to be
biomarkers of resistance to rifampin (RMP). The aim of the study was to develop
96-well plate qPCR platform with dual TaqMan probes for the prediction of RMP
resistance in MTB.
Methods: A total number of 122 DNA extracts from MTB cultures were studied.
SNPs in 516, 526, 531 codons of rpoB gene were detected by autosequencing and
qPCR with dual TaqMan probes (labeled with FAM and JOE for identification of
wild and mutated codons correspondingly).
Results: We present a 96-well PCR plate method for identification of SNPs in
rpoB gene of MTB. Each 96-well PCR plate is organized as follows: 1) 12 DNA
extracts can be investigated collectively; 2) four wells are used for each DNA
extract to identify MTB and mutations in 516, 526, 531 codons; 3) one set of
controls per 6 DNA extracts is provided including positive, and negative (with and
without mutations), and no-template controls for each codon tested. The entire
assay includes the following steps: 1) filling wells with DNA-extracts and PCR
reaction mixtures using repeater pipette; 2) amplification and data bioanalysis
including: a) detection of fluorescence threshold using method of negatives with
20% tolerance; b) allele discrimination analysis based on detection of differences
in JOE and FAM fluorescence. The results obtained with this real time PCR design
agreed well with DNA sequencing data. Out of 122 DNA extracts (488 reactions)
8 samples were false negative (7%) versus sequencing data. This 96-well PCR
plates diagnostic platform resembles ELISA and represents an adequate method
for the specific and rapid detection of RMP resistance in MTB cultures.

P1422
Line probe assay (LiPA) based rapid detection of multiple drug resistent
(MDR) mycobacterium tuberculosis (MTB)
T.K. Jayalakshmi 1 , Rupali Hire 2 , Swapnil Joshi 3 , Yuji Kondo 3 . 1 Pulmonary
Medicine, Jaiclinic, Mumbai, Maharashtra, India; 2 tuberculosis, Xpert DNA
Research, Mumbai, Maharashtra, India; 3 tuberculosis, Blotron Healthcare,
Mumbai, Maharashtra, India
Objective: Rapid confirmation of diagnosis of MTB and MDR-MTB in clinical
samples by Line probe assays based on Reverse DNA hybridization(RDH)
Methods: RDH is useful for detection of mutations related to drug resistance in
Mycobacterium tuberculosis. The sample size of 50 AFB staining positive sputum
samples taken was tested. Of these 30% were cases known to be MDR cases as
detected from culture tests and 70% were fresh smear positive cases on treatment
for TB. The Line probe assays were developed to cover common drug resistant
mutations with rifampicin, INH, and aminoglycosides. The genes probed were
rpoB, inhA, katG, gyrA, rrs, eis, the MTB complex and NTM. The end point was
detected was by avidin biotin labeled nested PCR products from patient sputum
samples.
Results: All the 50 smear positive samples were detected as MTB or NTM positive by the LIPA assay. All the known MDR cases showed drug resistance related
mutations in the LIPA. About 30% had mutations in the gyrase gene and all were
observed in clinically known MDR cases; 46% of mutations were seen in the rpo
gene and 56% in the katG region. The efficacy of the line probe when related to
culture tests was greater than 90%.
Conclusion: The LIPA assay relates well with both MTB mycobacterial presence
and Drug resistance.
References:
[1] Morgan M, Kalantri S, Flores L, Pai M.A:commercial line probe assay for
the rapid detection of rifampicin in Mycobacterium tuberculosis: a systematic
review and meta-analysis. BMC Infect Dis. 2005 Jul 28;5:62. Review.
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153. Basic and translational studies in COPD
P1423
Cigarette smoke upregulates IL-8/CXCL8 expression by augmenting mRNA
stability via p38 MAPK/MK2 signalling in normal human pulmonary cells
Nadia Moretto 1 , Giorgia Volpi 1 , Manminder Kaur 2 , Claudia Iadicicco 1 ,
Serena Bertolini 1 , Gessica Marchini 1 , Dave Singh 2 , Fabrizio Facchinetti 1 .
1
Department of Pharmacology and Toxicology, Chiesi Farmaceutici S.p.A.,
Parma, Italy; 2 Manchester Academic Health Science Centre, NIHR Translational
Research Facility, University Hospital of South Manchester Foundation Trust,
Manchester, United Kingdom
Interleukin-8 (IL-8/CXCL8) is an important neutrophil chemoattractant known to
be elevated in the airways of cigarette smokers and in patients with chronic obstructive pulmonary disease (COPD), a syndrome associated with chronic cigarette
smoking. We examined the acute effect of aqueous cigarette smoke extract (CSE)
on IL-8 expression in normal human bronchial smooth muscle cells (HBSMC) and
alveolar macrophages. CSE upregulates IL-8 mRNA levels in a concentration and
time-dependent manner and such an effect was accompanied by IL-8 secretion into
the extracellular medium. CSE-evoked elevation of IL-8 mRNA was mimicked
by its component acrolein at concentrations (3-30μM) found in CSE. Both CSE
and acrolein induced p38 mitogen-activated protein kinase (MAPK) phosphorylation which was accompanied by the phosphorylation of MAPK-activated kinase
2 (MK2), a known downstream substrate of the p38 MAPK. In both HBSMC
and human alveolar macrophages, pharmacological inhibition of p38 MAPK or
MK2 strongly accelerated the decay of IL-8 mRNA levels upon stimulation with
CSE or acrolein and subsequent blockade of mRNA neosynthesis with actinomycin D. Conversely, pharmacological inhibition of extracellular-signal-regulated
kinases 1/2 (ERK1/2) signalling did not affect mRNA stability but inhibited
both CSE- and acrolein-induced steady-state levels of IL-8 mRNA, suggesting
a transcriptional effect. In sum, p38 MAPK/MK2 signalling appear to be an
important post-transcriptional mechanism underlying CSE-induced IL-8 mRNA
upregulation.

P1424
Pharmacological inhibition of epidermal growth factor receptor modulates
cigarette smoke-induced CXCL8 release but not VEGF release
Giorgia Volpi, Nadia Moretto, Riccardo Patacchini, Fabrizio Facchinetti.
Department of Pharmacology, Chiesi Farmaceutici S.p.a., Parma, Italy
Cigarette smoke is the most important risk factor for the development of Chronic
Obstructive Pulmonary Disease. A large body of evidence exists indicating that
cigarette smoke is able to activate the Epidermal Growth Factor Receptor. We
have previously established that aqueous cigarette smoke extract (CSE) stimulates
CXCL8 and VEGF release from normal human lung fibroblasts (NHLF) and
airways smooth muscle cells (ASMC) and that these effects are mediated by
the α,β-unsaturated aldehydes contained in the CSE such as acrolein. Here we
examined the effect of pharmacological inhibition of EGFR on CXCL8 and VEGF
release induced by CSE and acrolein. We found that the EGFR inhibitors AG1478,
gefitinib and PD153035 inhibit CSE- and acrolein-induced CXCL8 release in
both NHLF and ASMC, but do not affect neither TNFα-induced CXCL8 release
nor CSE-induced VEGF release. We have previously shown that CSE-evoked
CXCL8 and VEGF release was accompanied by a rapid p38 MAPK phosphorylation mimicked by acrolein. Because p38 MAPK phosphorylation is one of
the possible downstream pathway activated by EGFR, we examined the effects
of EGFR inhibitors on p38 MAPK phosphorylation. We observed that all three
EGFR inhibitors failed in modifying p38 MAPK phosphorylation evoked by CSE.
In sum, pharmacological inhibition of EGFR suggests that EGFR is involved in
CXCL8 release through a p38 MAPK independent mechanism. Given the pivotal
role of CXCL8 and VEGF as neutrophil chemoattractant and angiogenic factor
respectively, this study sheds light on the different mechanisms through which
cigarette smoke can orchestrate inflammation and vascular remodeling in the lung.

P1425
Cigarette smoke suppresses mast cell maturation and cytokine release
independent of TLR4 signaling
Esmaeil Mortaz, Carla Silva, Gert Folkerts, Johan Garssen, Rrank Redegeld.
Immunopharmacology, Utrecht Institue for Pharmaceutical Sciences, Utrecht,
Netherlands Chronic Pulmonary Diseases, National Research Institute of
Tuberculosis and Lung Diseases, Tehran, Islamic Republic of Iran Respiratory &
Inflammation iMed AstraZeneca R&D, Respiratory & Inflammation, Mölndal,
Sweden
Chronic obstructive pulmonary disease (COPD) is a multicomponent disease characterized by emphysema and/or chronic bronchitis. COPD is mostly associated
with cigarette smoking. Many inflammatory cells are present in the airways of
patients with COPD. Cigarette smoke contains over 4,700 chemical compounds,
including free radicals and LPS (a Toll Like Receptor 4 agonist) at concentrations
which may contribute to the pathogenesis of diseases like COPD. Toll-like recep-

tors (TLRs) are an integral part of the innate immune system and these receptors
recognize conserved pathogen-associated molecular patterns. We have previously
shown that cigarette smoke medium (CSM) can stimulate several inflammatory
cells via TLR4 and that CSM reduces the degranulation of bone marrow-derived
mast cells (BMMCs). Moreover, CSM causes the release of chemokines but reduces IgE/antigen-induced degranulation and cytokine release. Interestingly, CSM
had no effect on the surface expression of the IgE receptor (FcRI), but did reduce
Syk kinase signaling. In the current study, the effect of CSM on mast cells maturation and function was investigated during a prolonged time period of 3 weeks.
Co-culturing of BMMC with CSM during the last week suppressed the number of
granules, degranulation and the release of Th2 and Th1 cytokines. Moreover, the
surface expression of c-Kit and FcRI receptors were decreased. Interestingly, these
effects were not observed with LPS. Thus, we conclude that CSM differentially
affects mast cells dependent upon the duration of exposure and that these effects
are TLR4-independent.

P1426
Regulation of immunoproteasomes by cigarette smoke
Ilona Keller 1 , Ali Önder Yildirim 2 , Oliver Eickelberg 1,2 , Silke Meiners 1 .
1
Comprehensive Pneumology Center, Helmholtz Zentrum München, Germany;
2
Institute of Lung Biology and Disease, Helmholtz-Zentrum München,
Neuherberg, Germany
Cigarette smoke (CS), as a major source for oxidative stress in the lungs, is the main
cause of chronic obstructive pulmonary disease (COPD). Patients suffering from
COPD are more susceptible to viral infections resulting in acute exacerbations.
Viral infections induce expression of immunoproteasomes (IP) via IFNγ-signaling.
This specialized form of proteasome is destined to improve antigen presentation
in infected cells and to efficiently degrade oxidatively damaged proteins. The role
of IPs in COPD pathology is unknown.
Expression levels of IP-subunits LMP2 and LMP7 were evaluated in wildtype (wt)
as well as LMP2-/- and LMP7-/- deficient mice in whole lung homogenates. Of
note, we observed pronounced expression of IP-subunits in wt lungs compared
to other organs. Immunohistochemical analysis of lung sections revealed that IP
positive staining was observed in cells adjacent to airways, but also in alveolar
regions. To study regulation of IP in vitro, we analyzed expression of IP in different
lung cell lines. IFNγ induced pronounced expression of IP in both lung epithelial
and fibroblasts cells, as detected by qRT-PCR and western blotting. We then
investigated regulation of IP by CS. A549 human lung epithelial cells were treated
with extracts of CS for 24h up to 12 days, and expression of IP was investigated
on RNA and protein level. Long-term treatment of cells with CS-extract resulted
in downregulation of basal IP expression. In vivo, wt mice exposed to CS for 3
days also showed significant downregulation of IP on the protein level. Diminished
expression of IP due to smoke exposure may affect antigen processing of viral
proteins and thus add on severity and delayed resolution of viral infections in
COPD exacerbations.

P1427
Effect of cigarette smoke on peripheral blood Th17 (PBTh17) cells from
COPD patients. Role of acetylcholine
Mirella Profita 1 , Giusy Daniela Allbano 1 , Caterina Di Sano 1 , Angela
Marina Montalbano 1 , Rosalia Gagliardo 1 , Giulia Anzalone 1 ,
Loredana Riccobono 1 , Anna Bonanno 1 , Michael Paul Pieper 2 ,
Mark Gjomarkaj 1 . 1 IBIM, CNR, Palermo, Italy; 2 Boehringer Ingelheim, Pharma,
Biberach, Germany
PBTh17 cells producing IL-17A and IL-22, as well as Acetylcholine (ACh) are
involved in the systemic inflammation of several autoimmune and inflammatory
diseases, including COPD.
We investigated the effect of cigarette smoke extract (CSE) and the role of ACh
on the expression of RORgt, IL-17A and IL-22 in PBTh17 cells during systemic
inflammation in COPD.
ACh, IL-17A, IL-22 and RORgt levels as well as the colocalization of ACh with
IL-17A, IL-22 and RORgt were evaluated (flowcytometry) in PBT-lymphocytes
(PBT) from COPD patients (n=16), healthy smokers (HS) (n=12) and healthy
control subjects (HC) (n=13). Furthermore, PBT cells from COPD (n=6) patients
and PBT cells from HC (n=6) stimulated in vitro with CSE (10%) were cultured
for 72 hrs in the presence or absence of Tiotropium (Spiriva® ) (20 nM) and
Olodaterol (1 nM) alone or in combination.
The colocalization of ACh with IL-17A, IL-22 and RORgt was significantly increased in PBT cells from COPD patients when compared to HC and HS subjects
as well as in PBT cells from HC stimulated with CSE when compared with unstimulated cells. Tiotropium and Olodaterol alone reduced the increased levels of
colocalization between ACh with IL-17A, IL-22 and RORgt in cultured PBT-cells
from COPD patients and in PBT-cells from HC subjects stimulated with CSE.
We suggests that cigarette smoke might be able to increase the levels of ACh in
PBT cells promoting the switch into PBTh17 cells which produce IL-17A and
IL-22 during the systemic inflammation in COPD. The use of anticholinergics as
Tiotropium and long-acting β2-agonists as Olodaterol might prevent these events.
Funded by: Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach, Germany.
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P1428
Role of interferon-γ in tumor necrosis factor-α-mediated increase of lung
microvascular endothelial cells
Yoshio Nakajima, Yutaka Nakamura, Naomi Suzuki, Yu Utsumi,
Nobuhito Sasaki, Kohei Yamauchi. Division of Pulmonary Medicine, Allergy, and
Rheumatology, Iwate Medical University School of Medicine, Morioka, Japan
Background: Chronic obstructive pulmonary disease (COPD) is an inflammatory
lung disease in which tumor necrosis factor-α (TNF-α) and interferon-γ (IFN-γ)
are overexpressed and have been suggested to play pathogenic roles. The effect of
these agents on angiogenesis in the lung tissues of COPD is unknown.
Objective: To examine the effects of these mediators on lung endothelial cells
(ECs).
Methods: Nrf2 knockout mice were exposed to cigarette smoke (CS) for 4 weeks,
and the down-regulated genes referring to vascularity in the whole lung were identified by microarray analysis. To confirm the protein levels, which were indicated in
the microarray data, co-cultivation of lung fibroblasts with ECs in the presence of
TNF-α and IFN-γ was performed, thereafter ECs were submitted to an examination
of protein levels expression using immunoblotting or immunocytochemistry.
Results: Microarray analysis data have shown that the mRNA expression of
angiomotin-like protein 1 (AmotL1) decreased in response to CS when compared to no exposure to CS. TNF-α enhanced vascular endothelial growth factor
(VEGF) production by cultured lung fibroblasts, however, vascularity was decreased when treated with IFN-γ. In addition, IFN-γ induced tumor necrosis
factor-related apoptosis-inducing ligand (TRAIL) receptors on ECs and attenuated
the expression of AmotL1 localized to endothelial cell-cell junctions.
Conclusions: These results suggest that IFN-γ acts as anti-angiogenesis by regulating the expression of TRAIL receptors and AmotL1 on ECs, which were
induced by the enhanced VEGF production by TNF-α-stimulated lung fibroblasts.

P1429
Second hand smoke exposure impairs CD39 expression and function in the
lung
Adelheid Kratzer 1 , Jonas Salys 1 , Jean Sévigny 2 , Martin Zamora 1 ,
Laima Taraseviciene-Stewart 1 . 1 Medicine, University of Colorado, Aurora, CO,
United States; 2 Microbiology, Infectious Diseases and Immunology, University of
Quebec, QC, Canada
Chronic second hand smoke (SHS) exposure is the main risk factor for non-smokers
to develop chronic obstructive pulmonary disease COPD. The mechanisms behind
the chronic inflammation and lung destruction are not completely understood.
In response to injury vascular and blood cells release ATP that is implicated in
regulating cellular and immune responses. Plasma membrane ecto-nucleotidase
CD39 hydrolyzes ATP to ADP and AMP. Ecto-5’nucleotidase CD73 hydrolyzes
AMP to adenosine. Here we investigated the contribution of CD39/73 expressing
inflammatory cells in lung remodeling in response to SHS exposure.
Sprague Dawley rats were exposed to SHS in a smoking chamber (total particulate matter levels 115 mg/m3 ). The expression levels of CD39 and CD73 in the
inflammatory cells and lung tissue were determined by flow cytometry, real time
PCR and Western blot analysis.
Chronic second hand smoke exposure resulted in the development of emphysema
in rats as measured by MLI (87.2±1.5 mm after 2 month of exposure versus
73.4±1.1 mm in room air exposed controls). The CD39 expression was significantly downregulated in the whole lung tissue on mRNA and protein levels.
Moreover, CD39 expression was decreased in the lung tissue from COPD patients.
Cigarette smoke extract in vitro almost abolished CD39 and CD73 expression in
the alveolar macrophages and vascular endothelial cells.
Second hand smoke exposure impairs ectonucletidase expression in the lungs and
leads to accumulation of extracellular ATP that confers increased proinflammatory
responses leading to the development of emphysema.
Funded by AHA 0735388N, 11GRNT7520020, FAMRI CIA 072053, Emphysema
Research Fund and Bixler Family Foundation.

P1430
TLR4 up-regulation and reduced Foxp3 expression in mechanically
ventilated smokers with obstructive chronic bronchitis
Elisabetta Pace 1 , Maria Ferraro 1 , Antonino Giarratano 2 , Chiara Cipollina 3 ,
Mark Gjomarkaj 1 . 1 IBIM, CNR, Palermo, Italy; 2 DARE, Università degli Studi di
Palermo, Italy; 3 RIMED, RIMED, Palermo, Italy
Chronic bronchitis (CB) is a risk factor in chronic obstructive pulmonary disease
(COPD) for accelerated lung function decline and increased mortality. The lung
and systemic inflammatory and immunological profile of COPD patients with
CB which acutely experience respiratory failure upon a disease exacerbation is
unknown. In this study, we explored the expression of Foxp3 by western blot
analysis, TLR4 by immunocytochemistry and the concentrations of IP-10 and IL-8
by ELISA in the mini-bronchoalveolar lavages (mini-BAL) and in the peripheral
blood (PB) of patients with respiratory failure requiring intubation and mechanical
ventilation. The recruited subjects were separated into three different groups:
smokers with CB and COPD (COPD, n=18), smokers with CB but without COPD
(S, n=8) and patients without CB and without COPD (C, n=10).
In mini-BAL of COPD group, Foxp3 and IP-10 were significantly reduced while
TLR4 was significantly increased in comparison to C. TLR4 was also increased

in mini-BAL of S. In COPD peripheral blood, Foxp3 was reduced in comparison
to C but not significant differences were observed for TLR4 and for IP-10. No
significant differences were observed for IL-8 concentrations in the mini-BAL and
in the blood of the recruited patients. The mini-BAL TLR4 expression correlated
with the Clinical Infective Pulmonary Score.
In conclusion, in COPD patients with respiratory failure, lung and systemic reduced immune regulatory events (low Foxp3 expression) and lung increased innate
immunity responses (high TLR4 expression) may contribute to the increased
inflammatory events leading to respiratory failure.

P1431
Lectins improve efferocytosis via changes to cytoskeletal remodeling:
Relevance to COPD
Violet Mukaro 1 , Johan Byland 2 , Jessica Ahern 1 , Mark Holmes 1 , Greg Hodge 1 ,
Paul Reynolds 1 , Sandra Hodge 1 . 1 Thoracic Medicine, Royal Adelaide Hospital,
Adelaide, SA, Australia; 2 Sahlgrenska Academy, University of Gothenburg,
Sweden
We have shown that the defective ability of alveolar macrophages (AM) to phagocytose apoptotic cells (efferocytosis) in COPD could be therapeutically improved
using mannose binding lectin (MBL) although the exact mechanisms are unknown.
A further lectin, galectin-3, is also known to regulate macrophage phenotype and
function, via interaction with its receptor CD98 (an ’M2’ mediator). We hypothesized that defective expression of MBL and galectin/CD98 would be associated
with defective efferocytosis in COPD via effects on cytoskeletal remodeling and
macrophage phenotype.
Galectin-3 was measured by ELISA in BAL from controls, smokers and current/exsmokers with COPD. CD98 was measured on AM using flow cytometry. We
assessed the effects of MBL and galectin-3 on efferocytosis, CD98, actin polymerisation, rac activation, and the involvement of PI3K (using β-actin probing and
wortmannin inhibition) in vitro using human AM.
A significant decrease in galectin-3 was observed in BAL from smokers and COPD
subjects vs controls. Galectin 3 and MBL increased efferocytosis via an increase
in active GTP bound Rac1. This was confirmed with β-actin probing and the role
of PI3k was confirmed using wortmannin inhibition. The increased efferocytosis
was associated with increases in available glutathione and expression of CD98.
We provide evidence for a role of airway lectins in the failed efferocytosis in COPD,
supporting their further investigation as potential macrophage-targeted therapies.

P1432
Enhanced cytotoxic function of NK and NKT-like cells associated with
decreased CD94 (Kp43) in the airway in COPD
Greg Hodge 1,2 , Violet Mukaro 1,2 , Mark Holmes 1,2 , Paul Reynolds 1,2 ,
Sandra Hodge 1,2 . 1 Thoracic Medicine, Royal Adelaide Hospital, Adelaide,
Australia; 2 Lung Research, Hanson Institute, Adelaide, Australia
NK and NKT-like cells represent a small but important proportion of effector lymphocytes that we have previously shown to be a major source of pro-inflammatory
cytokines and granzymes1 . We hypothesized that NK and NKT-like cells would
be increased in the airway in COPD and that this would be accompanied by a
reduction in expression of the inhibitory receptor CD94 (Kp43) and increased
expression of the cytotoxic mediators granzyme B and perforin.
We measured NK and NK-like T-cells and their expression of CD94 in the blood of
patients with COPD (n=61), smokers (16) and healthy controls (25) and BAL from
a cohort of subjects. We further assessed activation by expression of CD69 and cytotoxic potential by production of granzymes A and B and using a cytotoxicity assay.
In blood from COPD subjects, there were no significant changes in NK or NKTlike cell numbers or expression of granzyme A or cytotoxic potential vs controls.
There was however, increased expression of granzyme B and decreased expression
of CD94 by both cell types vs controls.
In the airway in COPD, NK and NKT-like numbers were increased, associated
with increased NK cytotoxicity, increased expression of granzyme B and decreased
expression of the inhibitory receptor CD94.
Treatment strategies that target NK and NKT-like cells, their cytotoxicity and production of inflammatory mediators in the airway may improve COPD morbidity.

P1433
The role of lL -17 and lymphoid follicles in the pathogenesis of COPD
Koshika Yadava 1,2 , Aurelien Trompette 1,2 , Anke Sichelstiel 1,2 , Laurent Nicod 1,2 ,
Benjamin Marsland 1,2 . 1 Laboratoire de Pneumologie, CHUV, Lausanne,
Switzerland; 2 Faculty of Biology and Medicine, UNIL, Lausanne, Switzerland
Chronic Obstructive Pulmonary Disease (COPD) is one of the most prevalent
respiratory diseases in the world. There is no definitive treatment to arrest the
progressive loss of lung function characteristic of COPD, partly due to a lack
of understanding of the underlying cellular pathophysiological mechanisms. In
individuals with severe COPD, there is an accumulation of adaptive immune cells
as well as an increase in the frequency of lymphoid follicles in the lung; however,
the role of lymphoid follicles in driving the disease and the factors that promote
their formation are largely unknown. In addition, individuals with COPD exhibit
elevated levels of IL-17, a cytokine that is associated with autoimmunity and
was recently shown to promote lymphoid neogenesis. We have modeled different
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severities of COPD by incremental instillation of LPS and elastase in mice. We
observed an increase in the levels of IL-17A following repeated challenges, which
coincided with the progressive drop in lung function as well as the appearance of
lymphoid follicles. IL-17A production was in part triggered by the engagement of
Toll Like Receptor 3 implicating a role for an endogenous danger signal in COPD.
Neutralization of IL-17A at specific times after the initiation of disease ameliorated
the impaired lung function and affected B Cell and macrophage activation states.
Our data indicates that IL-17A is involved in COPD progression by induction of
lymphoid follicles and regulation of both innate and adaptive immunity.

P1434
Expansion of alveolar-lymphoid interfaces in lungs of patients with COPD
Michiko Mori 1 , Cecilia Andersson 2 , Kaj A. Svedberg 1 , Anders Bergqvist 2 ,
Medya Shikhagaie 1 , Claes-Göran Löfdahl 2 , Jonas S. Erjefält 1,2 . 1 Dept. of
Experimental Medical Science, Lund University, Lund, Sweden; 2 Dept. of
Respiratory Medicine and Allergology, Lund University Hospital, Lund, Sweden
Rationale: Although adaptive immune responses are critical for combating distal
airway infections in COPD lungs, the structural basis for alveolar antigen uptake
has remained poorly investigated. This study investigates the interface between
alveolar lumen and the adaptive immune system at different severities of COPD.
Methods: Lung resections (n=31) from mild (GOLD I), moderate-severe (GOLD
II-III), and very severe (GOLD IV) COPD were subjected to detailed histological assessment of components of the adaptive immune system in distal lung.
Never-smokers and non-COPD smokers served as controls (n=15).
Results: In COPD, both numbers and mean size of lymphoid aggregates were
increased in small airways, pulmonary vessels and the alveolar parenchyma. Irrespective of anatomical localization, the vast majority (88%) of the aggregates had
direct contact with alveolar luminal spaces (37% of the aggregate perimeter). In
advanced COPD, the epithelium at alveolar-lymphoid interfaces had transformed
into a significantly higher columnar phenotype (p=0.02) that, apart from expressing
immune-regulatory molecules, contained increased numbers of langerin-positive
dendritic cells (p=0.02). Also, the total alveolar-lymphoid interface and interfaceassociated dendritic cells were increased (p=0.02 and p=0.002, respectively).
Conclusions: The progression of COPD is linked with an expansion and remodeling of alveolar lumen-lymphoid interfaces. These alterations, which predict an
increased capacity to respond to alveolar antigens, correlated with lung function
parameters and may thus contribute to the aggravated inflammation in COPD lungs.

P1435
Diverse and altered distribution patterns of TLR5 and TLR7 in the distal
lung of COPD patients
Medya Shikhagaie 1 , Michiko Mori 1 , Cecilia Andersson 2 , Anders Bergqvist 2 ,
Claes Göran Löfdahl 2 , Jonas Erjefält 1,2 . 1 Experimental Medical Science, Airway
Inflammation, Lund, Sweden; 2 Respiratory Medicine and Allergology, Lund
University Hospital, Lund, Sweden
Activation of the innate immune system in the distal lung is a hallmark of COPD.
Toll-like receptors (TLRs) trigger innate immune responses to pathogens. Although COPD patients are susceptible to infections, the distribution patterns of
TLRs at different stages of disease have remained poorly studied. The present
study characterizes TLR5 and TLR7 in the distal lung of COPD patients.
Methods: GOLD I (n=6), GOLD II-III (n=13), GOLD IV patients (n=8), and
controls (never smokers and smokers) (n=13) were enrolled in this study. Immunohistochemical staining was used to identify TLR5 and TLR7 positive cells.
Results: TLR5 immunoreactivity was identified in sub-epithelial glands, airway
smooth muscle, CD68+ macrophages, CD138+ plasma cells, CD208+ type II
pneumocytes and the small airway epithelium. In control subjects and mild COPD
epithelial TLR5 had a foremost apical distribution. In contrast, in advanced COPD
the distribution of epithelial TLR5 shifted into a distinct basolateral expression
that was higher in GOLD IV (p=0.002) compared to controls. TLR7 displayed a
peri-nuclear expression in the small airway epithelium irrespective of the study
group. However, the total epithelial TLR7-immunoreactivity was upregulated in
GOLD IV-patients compared to never smokers (p=0.009). TLR7 expression was
also detected in S100B+ nerve cells, CD68+ macrophages, B- and T-lymphocytes,
and CD56+ NK cells.
Conclusion: Both epithelial TLR5 and TLR7 are upregulated in advanced COPD.
Whether the altered expression reflects a natural adaption to the increased pathogen
burden in advanced COPD or is part of a dysfunctional immune-regulation in COPD
remains to be determined.

P1436
Metabolomic fingerprinting in the identification of biomarkers in COPD
patients
Felipe Villar-Álvarez 1 , Antonia García-Fernández 2 , Alessia Ferrarini 2 ,
Julio Gómez-Seco 1 , Marcel Rodríguez-Guzmán 1 , Jesús Ruiz-Cabello 3 ,
Coral Barbas-Arribas 2 , Germán Peces-Barba 1 . 1 Pneumology, IIS. Fundación
Jiménez Díaz. CIBERES, Madrid, Spain; 2 CEMBIO, Facultad de Farmacia.
Universidad CEU San Pablo, Madrid, Spain; 3 IEB, Universidad Complutense de
Madrid, CIBERES, Madrid, Spain
Introduction: Metabolomics fingerprinting is able to achieve the identification

of novel biomarkers the comprehensive characterization of the entire metabolome
of a disease. The main objective is to use it to understand the pathological basis
underlying COPD and its relationship to the severity and phenotypic characteristics.
Methods: Observational case-control study involving COPD patients and controls
without COPD or cardiovascular history. COPD patients were grouped in chronic
bronchitis and emphysema, and at different stages of GOLD. Different platforms
are required to capture all metabolites in one sample of plasma and separation
techniques such as gas chromatography coupled to mass spectrometry (GC-Q-MS).
Results: This study involved 48 participants; 32 COPD patients (22 men, 10
women) and 20 healthy controls (7 men, 9 women). Mean age: 58,3 and 56,6
respectively. Mean FEV1 value was 64,3%. We can not establish significant
differences between COPD and controls in the total population. In women, we
can differentiate COPD from the controls by metabolites such as glycolic acid,
although its origin is uncertain and could be related to medication. This metabolite,
in women, also helps to differentiate emphysema (and smokers) from controls,
emphysema and chronic bronchitis from controls and smokers from non smokers.
With oxalic acid we can differentiate chronic bronchitis (and smokers) from controls in women, and emphysema from chronic bronchitis in men with COPD (and
former smokers). Besides, in this last group, we can differentiate GOLD I from
GOLD II with myristic acid.
Conclusion: Using metabolomic fingerprinting in plasma we could identify markers and differentiate phenotypes and early stages in COPD.

P1437
Comparable matrix alterations in the alveolar and small airway wall of
COPD patients
I.M.J. Eurlings, N.L. Reynaert, E.F.M. Wouters, M.A. Dentener. Respiratory
Medicine, Maastricht University, Maastricht, Netherlands
Rationale: Remodeling in COPD is considered twofold with thickening of the
wall of airways <2mm on one hand and destruction of alveolar walls on the other.
However, we hypothesize that matrix alterations in both alveolar and small airway
(SA) walls of COPD patients show more similarity.
Methods: Lung tissue sections of 8 smoking controls and 10 moderate to severe
COPD patients were stained for elastin by Weigert’s Resorcin-Fuchsin and collagen 1, 2 and 3 by Picrosirius red. In addition, hyaluronan, a glycosaminoglycan
matrix component, was stained with a hyaluronan binding protein. All stainings
were corrected for total surface area and data expressed as mean % of stained area
± SD.
Results: Elastin was significantly decreased in COPD in both alveolar (27.7%
± 5.3 vs. 17.9% ± 3.3, p<0.01) and SA walls (24.2% ± 4.4 vs. 15.2% ± 2.7,
p<0.01). Both collagen in alveolar (11.6% ± 5.4 vs. 25.9% ± 10.4, p<0.01) and
SA walls (11.8% ± 2.3 vs. 23.2% ± 6.7, p<0.01) and hyaluronan in alveolar
(11.7% ± 3.2 vs. 19.8% ± 3.5, p<0.01) and SA walls (12.9% ± 5.4 vs. 25.6%
± 10.0, p<0.05) increased significantly. Alveolar and SA wall matrix components
correlated significantly: elastin (r=0.644, p<0.01), collagen (r=0.741, p<0.01)
and hyaluronan (r=0.626, p<0.05). Furthermore matrix compounds were significantly related with FEV1 : alveolar elastin (r=0.742, p<0.01), SA elastin (r=0.824,
p<0.01), alveolar collagen (r=-0.755, p<0.01), SA collagen (r=-0.675, p<0.01),
alveolar hyaluronan (r=-0.775, p<0.01) and SA hyaluronan (r=-0.538, p<0.05).
Conclusion: These results indicate that remodeling in the alveolar and SA wall in
COPD show marked similarities and both relate to FEV1 .
P1438
Corticosteroid insensitivity in airway smooth muscle cells of severe asthma
and COPD: Modulation by IFN-γ
Po-Jui Chang 1,2 , Josephine Baker 1 , Pankaj K. Bhavsar 1 , Mark M. Perry 1 , Kian
Fan Chung 1 . 1 Experimental Studies Group, Airway Disease Section, National
Heart and Lung Institute, Imperial College, London, United Kingdom;
2
Department of Thoracic Medicine, Chang Gung Memorial Hospital, Linkou,
Taoyuan County, Taiwan
Background: Patients with severe asthma or COPD respond poorly to corticosteroids (CS). IFN-γ impairs CS response in airway smooth muscle cells (ASMCs)
of healthy subjects.
Aims and objectives: Compare cytokine-induced chemokines and CS response
in ASMCs of severe asthma or COPD. Investigate the effect of IFN-γ on CS
response.
Methods: ASMCs of healthy subjects (12), non-severe (NSA; 10) and severe
asthma (SA; 10), smokers (8) and COPD (8), were obtained via endobronchial
biopsy. At passage 4-5, cells were pretreated with dexamethasone (Dex; 10-10 -10-6
M; 2 hr) and stimulated with TNF-α/IFN-γ (10 ng/mL each; 24 hr). CCL11 and
CXCL8 release and mRNA were assessed by ELISA and qRT-PCR, p65 NF-κB
promoter recruitment by ChIP, and p38 MAPK activity by Western Blot.
Results: Baseline and TNFα-induced CCL11 release/mRNA were increased in
NSA, and CXCL8 increased at baseline in smokers and COPD. Dex suppression
of induced chemokines was impaired in SA, smokers and COPD. IFN-γ inhibited
i) induced CCL11 and CXCL8; ii) p65 recruitment to chemokine promoters, and
iii) Dex suppression of induced chemokines in the healthy. In SA, IFN-γ further
reduced suppression of only CXCL8. Paradoxically, IFN-γ improved the suppressive effect of Dex on CXCL8 in smokers and COPD. p38 MAPK activity was
raised in SA, and inhibition of p38 restored corticosteroid sensitivity. However,
IFN-γ did not modulate induced p38 activity.
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Conclusions: ASMCs of SA, smokers and COPD display CS insensitivity. IFN-γ
impairs the suppressive effect of Dex on CXCL8 in the healthy and asthmatics but
improves it in smokers and COPD, suggesting differential mechanisms underlying
CS insensitivity in SA and smokers/COPD.

P1439
Inhaled corticosteroids (ICS) attenuates epithelial mesenchymal transition
(EMT) in COPD: A key to understanding long term benefits?
Sukhwinder Singh Sohal 1 , Amir Soltani 1 , David Reid 1,2 , Chris Ward 1,3 ,
Steven Weston 1 , Hans Konrad Muller 1 , Richard Wood-Baker 1 , Eugene
Haydn Walters 1 . 1 NHMRC Centre for Research Excellence in Chronic
Respiratory Disease, University of Tasmania, Hobart, TAS, Australia; 2 Iron
Metabolism Laboratory, Queensland Institute of Medical Research, Brisbane,
QLD, Australia; 3 Respiratory Medicine, Institute of Cellular Medicine, Newcastle
upon Tyne, Newcastle, United Kingdom
Introduction: We recently published that EMT is an active process in COPD
airways. Our knowledge about the effects of ICS on this process in COPD is very
limited.
Objective: To assess the effects of ICS on EMT in endobronchial biopsies (ebb)
from COPD patients.
Methods: A double-blinded, randomized, placebo-controlled study assessed the
effects of inhaled fluticasone propionate (FP; 500μg twice daily) on EMT in 34
COPD patients. Ebb were assessed for EMT related reticular basement membrane
(Rbm) fragmentation and immunostained for the EMT signatures S100A4 (a fibroblast epitope), matrix-metalloproteinase-9 (MMP-9) and epithelial activation
marker, epidermal growth factor receptor (EGFR).
Results:
Comparison at baseline and after treatment (FP, n=23 and placebo, n=11)
Markers
% Rbm fragmentation
S100A4 positive cells in
BE per mm of Rbm
S100A4 positive cells in
Rbm per mm of Rbm
MMP-9 positive cells in
Rbm clefts per mm
of Rbm
EGFR % epithelium

Before (FP)

After (FP)

19.1 (0.2-42.8)*

2.6 (0-88.6)†

Before (Placebo) After (Placebo)
24.0 (6.6-100)

26.9 (2.5-48.5)

25.8 (2.4-55.3)* 12.3 (0.6-24.9)† 19.8 (2.9-31.6) 17.4 (10.3-35.5)
44.4 (15.3-92.6)* 20.8 (2.6-60.7)†

23.1 (14-82.9)

29.3 (3.6-48.1)

0 (0-10.6)†
5.8 (2.6-43.8)†

1.1 (0-4.1)
14.4 (3.6-38.2)

1.3 (0-2.7)
10.3 (1.3-39.1)

0.6 (0-22.4)*
34 (14.6-59.5)*

Data expressed as medians and ranges. *No significant difference at baseline. † Significant difference after treatment with FP (p<0.03).

Conclusions: This is the first study to report that ICS have potent anti-EMT effects
in COPD. This may be a mechanistic link between ICS treatment and long term
reduction in smoking-related lung cancer seen in COPD.

154. Cystic fibrosis (adults and children): new
basic and clinical physiology research

substitution (GTA valine, ATA isoleucine) as well as the fourth SNP (rs1764391:
CCC proline, TCCserine). For rs41266431 patients with homozygosity for the G
variant (n=11) had higher IL-8 levels (median: 12.3/6.7 pg/ml, p<0.11) in whole
blood than those showing heterozygosity for the G/A mutation (n=7).
Conclusion: More patients have to be analyzed to substantiate these findings. For
GJA4 the SNP at rs 41266431 seems a promising candidate gene.

P1441
One size does not fit all – Impact of the one liter tidal volume breathing
protocol on indices from nitrogen multiple-breath washout in children
Sophie Yammine, Florian Singer, Philipp Latzin. Department of Paediatric
Pneumology, University Children’s Hospital of Bern, Switzerland
Background: Nitrogen multiple-breath washout (N2MBW) is a useful tidal breathing lung function test to assess ventilation inhomogeneity (VI), e.g. in Cystic Fibrosis (CF) patients. One liter tidal volume (VT) breathing protocols are regarded
to improve comparability of results between subjects breathing at different VT and
are widely used in adults. The impact of protocols using fixed VT on results in
children is unknown. We assessed whether breathing at fixed VT impacts N2MBW
indices in school-aged children.
Methods: Ten children with CF and 16 healthy children performed six N2MBW
tests using a validated setup (Exhalyzer D, Eco Medics, Switzerland). Children
performed three baseline N2MBW at free tidal breathing and three N2MBW at
increased VT with a target of one liter using an incentive. Outcomes were size
and variability of lung clearance index (LCI), functional residual capacity (FRC),
Scond and Sacin.
Results: All 26 children achieved six N2MBW. Mean (SD) VT at free tidal
breathing was 0.5 (0.1) L, at fixed VT 1.2 (0.2) L. Comparing free tidal breathing
with the one liter VT N2MBW, LCI increased on average (95% CI) 2.3 (0.6-3.9)
in CF children and 1.4 (0.5-2.3) in healthy children. LCI increased by more than
one LCI unit in 9 out of 10 CF children and in 14 out of 16 healthy children.
FRC decreased, Scond and Sacin increased significantly. Variability within tests
and between subjects increased for all MBW outcomes.
Conclusion: Fixed tidal breathing protocols impact N2MBW indices as shown
for the one liter VT protocol in school-aged children. Underlying physiological
mechanisms and applicability in adult patients require further study.

P1442
Epithelial cell regulation of immunity in cystic fibrosis
Jane Falconer 1 , Malcolm Brodlie 1 , Sonya Carnell 1 , Anthony de-Soyza 1 ,
James Lordan 2 , Paul Corris 1 , Catharien Hilkens 1 , Chris Ward 1 . 1 Institute of
Cellular Medicine, Newcastle University, Newcastle upon Tyne, Tyne and Wear,
United Kingdom; 2 Institute of Transplantation, Freeman Hospital, Newcastle
upon Tyne, United Kingdom
Introduction: Despite clinical importance, the adaptive immune system in cystic
fibrosis (CF) lung disease has been sparsely studied.
Methods: We isolated CF primary human bronchial epithelial cells (PBEC) and
assessed their modulation of monocyte-derived dendritic cell (moDC) function and
downstream T cell activation, hypothesising that epithelial cells skew immunity to
favour chronic infection and lung damage in CF. Healthy monocytes were cultured
with conditioned medium from 6 steady-state CF patient PBEC during moDC
differentiation with IL-4 and GM-CSF.
Results: Compared to control moDC, epithelial cell conditioned moDC were
tolerogenic and macrophage-like (↓CD1a, [darr] CD86, ↑CD14 and ↑IL-10), inducing low T cell proliferation and interferon-γ production in an allogeneic mixed

P1440
Connexin 37 and Connexin 43 genotypes in correlation to cytokines in
induced sputum and blood in cystic fibrosis (CF)
Olaf Eickmeier 2 , Michael Ludwig 3 , Felix Schreiner 1 , Louisa van denBoom 1 ,
Michael J. Lentze 1 , Doris NGampolo 1 , Ralf Schubert 3 , Stefan Zielen 3 ,
Sabina Schmitt-Grohe 1 . 1 Allgemeine Paediatrie, Zentrum fuer Kinderheilkunde
des Universitaetsklinikum, Bonn, Germany; 2 Pneumology, Allergy and Cystic
Fibrosis, Children’s Hospital, Goethe University, Frankfurt, Germany; 3 Clinical
Chemistry and Clinical Pharmacology, University of Bonn, Germany
Background: We have provided evidence in previous studies that cytokines (IL-8,
TNF alpha, LBP) measured in whole blood correlate negatively with lung function
in delta 508 homozygous patients. GAP junction proteins (connexins) might be of
importance for the influx of blood cells into the lung. Our aim was to assess the
relationship between connexin genotypes, cytokines (IL-8, TNF-alpha and LBP)
in induced sputum and blood and lung disease.
Methods: 24 patients homozygous for delta F 508 (median age 20.5 y, m/f 14/10,
BMI 20,35 kg/m2 , Shwachman score 75, FEV1 (%) 83) were examined. Sequence
analysis was performed for GAP junction protein alpha 1 (GJA1/Connexin 43)
and gap junction protein alpha 4 (GJA4/connexin 37). Cytokines were assessed
in blood and induced sputum (IS) by chemiluminescence (DPC Biermann, Bad
Homburg, Germany).
Results: Here we present the first preliminary data: For 18 patients cytokine and
sequence data were available. Whereas GJA1 showed only one rare heterozygous
SNP (rs138386744) in one patient, four common SNPs were detected in GJA4. Two
were synonymous changes, but the third variant (rs41266431) causes an amino acid

Figure 1. Steady state moDC phenotype and function altered by PBEC derived soluble factors
(MFI - median fluorescence intensity, CPM - counts per minute).
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lymphocyte reaction (MLR). Stimulation of PBEC or direct stimulation of moDC
with clinically isolated Burkholderia cenocepacia whole cell lysate gave a mature,
highly stimulatory moDC phenotype while Pseudomonas aeruginosa induced poor
maturation and a less potent T cell response.
Conclusion: CF epithelial cells secrete factors which contribute to immune tolerance. CF pathogens may have a variable ability to overcome this regulation and
induce an immune response which may favour chronic infection by Pseudomonas
aeruginosa.

P1443
Proteases from anaerobic bacteria cleave naturally occurring innate
antiproteases in cystic fibrosis
Michelle Murray, David Bergin, Noel Gerald McElvaney. Department of
Medicine, Royal College of Surgeons of Ireland, Education and Research Centre,
Dublin 9, Ireland
Introduction: Cystic fibrosis (CF) results in chronic bacterial pulmonary infection
leading to an irreversible decline in lung function and ultimately respiratory failure. There is evidence now that CF infection is polymicrobial and that anaerobic
bacteria which are not usually detected by routine culture are responsible for at
least in part for pathogenic infection (1).
Aim: We aim to study if proteases from P. melaninogenica, the most common
anaerobic bacteria found in the CF lung (2), cleave the host innate human antiproteases namely, alpha one antitrypsin (AAT), secretory leukocyte protease inhibitor
(SLPI) and elafin.
Method: P. melaninogenica is grown and incubated at 37°C in Luria Bertani
Broth (LB) broth, and Basal Anaerobic Media (BAM) broth under strict anaerobic
conditions in an anaerobic cabinet. Recombinant SLPI, Elafin and native AAT
were incubated for selected time points with supernatant and cleavage products
visualised by SDS-PAGE electrophoresis and Western Blotting analysis using
specific antibodies raised against these antiproteases.
Results: P Melaninogenica produces proteases on Day 4,5,6 of incubation and
they have distinct cleavage patterns and these cleavage products cleave naturally
occurring antiproteases.
References:
[1] Worlitzsch, D., Effects of reduced mucus oxygen concentration in airway
Pseudomonas infections of cystic fibrosis patients. J. Clin. Invest., 2002. 109:
p. 317-325.
[2] Tunney, M.M., Field, T.R., Moriarty, T.F., Patrick, S., Doering, G., Muhlebach,
M.S., Wolfgang, M.C., Boucher, R., Gilpin, D.F., McDowell, A., Detection
of anaerobic bacteria in high numbers in sputum from patients with cystic
fibrosis. Am. J. Respir. Crit. Care Med, 2008. 177: p. 995-1001.

P1444
Pseudomonas aeruginosa counteracts the host defense functions of
MIG/CXCL9
Sandra Jovic 1 , Mathias Mörgelin 2 , Arne Egetsen 1 . 1 Department of Clinical
Sciences, Division of Respiratory Medicine and Allergology, Biomedical Center
BMC, Lund University, Lund, Sweden; 2 Department of Clinical Sciences, Division
of Infection Medicine, Biomedical Center BMC, Lund University, Lund, Sweden
Pseudomonas aeruginosa is a frequent colonizer and cause of exacerbations in
cystic fibrosis (CF) and other chronic pulmonary diseases. CF is a monogenic
disease caused by mutations in the CF transmembrane conductance regulator
(CFTR) gene. One feature of the disease is a reduction or absence of chloride
transport and dysregulation of sodium transport to the airway epithelium surface.
In this study, we show that the antibacterial chemokine MIG/CXCL9 (monokine
induced by IFN-γ) is expressed by bronchial epithelial cells and could be detected
in sputum from patients suffering from CF. MIG/CXCL9 showed high bactericidal activity against P. aeruginosa in vitro, also at salt concentrations similar
to those seen in CF. P. aeruginosa strains equipped with efflux-pumps, showed
a high degree of resistance to MIG/CXCL9. Elastase from P. aeruginosa and
neutrophils respectively, both cleaved of a distinct fragment from the MIG/CXCL9
holoprotein. Taken together, our data indicates that the activity of antimicrobial
proteins, as exemplified by MIG/CXCL9, is not foremost hampered by salt but
rather efflux-pumps and proteases. The latter released both by the bacteria and
neutrophils.

P1445
Sex-dependent transmission ratio distortion in a SNP in calreticulin (CRT) in
CF patients
Franziska Gisler 1 , Thomas von Kanel 1 , André Schaller 1 , Richard Kraemer 2 ,
Sabina Gallati 1 . 1 Department of Clinical Research, University of Bern,
Switzerland; 2 Department of Pediatrics, Inselspital, University of Bern,
Switzerland
Objectives: A difficulty in CF is the great phenotypic variability. Genes interacting
with CFTR might be potential modifiers of CF lung disease. Thus, we are assessing
the impact of SNPs of interacters on CF disease outcome.
Methods: 78 SNPs were genotyped in 93 well-characterized F508del homozygous
CF patients. Crt6, a SNP in CRT, was additionally genotyped in 151 healthy
controls. Pearson’s chi-squared test was used to test for deviations from Hardy-

Weinberg Equilibrium (HWE). SNPs were correlated to repeated measurements of
lung function parameters by applying linear-mixed-effect model analysis.
Results: We genotyped 78 SNPs in 10 genes. Of these SNPs 42 showed an allele
frequency <10% and thus were excluded. We found 6 SNPs in 4 genes to be significantly associated with at least one lung function parameter (paper in progress).
Interestingly, all SNPs were in HWE except Crt6. The critical value for the χ2
is 3.84 reflecting p=0.05 and therefore a significant difference between observed
and calculated genotypes. Opposed to the male population with a χ2 of 0.49
the observed genotype distribution in the female CF population is significantly
different from the expected distribution with a χ2 of 10.22 (p∼0.001). In the
control group the male as well as the female population are in HWE.
Conclusion: Our findings indicate that there is a sex-dependent effect in Crt6
resulting in a shift of the wildtype to the heterozygous genotype in the female
population. This effect did not reproduce in the control population. Either this
effect is specific for CF, or it is due to the small population size. We are currently
testing our hypothesis in a second independent CF cohort.

P1446
Endoplasmic reticulum stress in circulating cystic fibrosis neutrophils
Killian Hurley, William Leitch, Nessa Banville, Stephen Cox, Kerstin Pohl,
Emer Reeves, Noel McElvaney. Department of Respiratory Medicine, Royal
College of Surgeons in Ireland, Dublin, Ireland
Introduction: Cystic fibrosis (CF) is caused by a defect in the cystic fibrosis
transmembrane conductance regulator (CFTR) gene. A number of studies have
been performed to investigate whether neutrophil dysfunction in CF is primarily as
a result of the genetic defect or due to chronic bacterial infection and inflammation.
Aim: The aim of this study was to provide support for intrinsic alterations in CF,
specifically to determine whether accumulation of CFTR within the endoplasmic
reticulum (ER) of circulating neutrophils from patients with CF leads to ER
stress responses including the release of ER calcium (Ca2+ ) stores. This study
focused on the ER-resident chaperone, GRP78 and ATF6, a transcription factor
that coordinates the unfolded protein response (UPR).
Methods: Neutrophils were purified from whole blood and the cytosols were analysed using Western blotting for ER stress markers ATF6 and GRP78. Intracellular
Ca2+ was determined using a fluorometric assay.
Results: Western blots revealed that markers of ER stress, GRP78 and cleaved
ATF6, were increased in neutrophil cytosols of patients with CF homozygous for
the F508 mutation, when compared to healthy controls (n=8 for both groups).
In addition, densitometric analysis of immuno-bands confirmed significant upregulation of both GRP78 and active ATF6 in CF neutrophils compared to control
cells (p<0.05). Intracellular Ca2+ was increased in the CF neutrophils compared
to healthy controls.
Conclusions: Our data demonstrates for the first time activation of the UPR in
vivo in neutrophils isolated from individuals with CF, which may in part explain
the exaggerated inflammatory response of these cells.

P1447
Cytokine and chemokine release in response to Pseudomonas aeruginosa
(PA), by bronchial epithelium of the native airway and transplanted lung of
paediatric cystic fibrosis (CF) lung transplant recipients
Biju Thomas 1 , P.P.E. Freestone 2 , Paul Aurora 3 , Helen Spencer 3 , Rob A. Hirst 2 ,
G. Williams 2 , Chris O’Callaghan 2,3 . 1 Paediatric Respiratory Medicine, KK
Women’s and Children’s Hospital, Singapore, Singapore; 2 Infection, Immunity
and Inflammation, University of Leicester, United Kingdom; 3 Cardiothoracic
Transplantation, Portex Unit, Institute of Child Health, Great Ormond Street
Hospital for Children, London, United Kingdom
Introduction: Infection and inflammation are implicated in the pathophysiology of
Bronchiolitis Obliterans Syndrome (BOS), the major cause of mortality following
lung transplantation. It is unclear if the cytokine and chemokine release by Cystic
Fibrosis (CF) airway epithelium in response to pathogens differs from that of the
transplanted lung.
Aims: We hypothesised that there is no difference in the cytokine and chemokine
release in response to Pseudomonas aeruginosa (PA), by the epithelium of the
native CF airway and the transplanted lung.
Methods: 5 children who had lung transplantations for CF (Great Ormond Street
Hospital for Children, London, UK), were studied. Bronchoscopic brushings from
above and below the airway anastomosis were cultured to differentiated ciliated
epithelium in an air-liquid interface (ALI). The epithelium was exposed to late
exponential cultures of PA (106 CFU per ml). The culture supernatants were harvested at baseline and 5 hours post PA exposure. The cytokines and chemokines
in the culture supernatants were measured using a multiplex ELISA based protein
array (SECTOR Imager 6000, MSD).
Results: There were no differences in baseline levels of cytokines and chemokines.
5 hours after exposure to PA, the release of chemokines - CCL2, CCL5, CCL13,
CXCL8 and the cytokines - IL1β, IL13 and TNFα, by the native CF epithelium
was significantly higher (p<0.01) compared to that from the transplanted lung.
Conclusion: The differential cytokine and chemokine release in response to
pathogens may be contributory to the exaggerated inflammatory response of the
CF epithelium.
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P1448
Ciliary function of the nasal and bronchial epithelium in children with cystic
fibrosis
Biju Thomas 1 , Paul Aurora 3 , Helen Spencer 3 , Andrew Rutman 2 , Rob A. Hirst 2 ,
Chris O’Callaghan 2,3 . 1 Paediatric Respiratory Medicine, KK Women’s and
Children’s Hospital, Singapore, Singapore; 2 Infection, Immunity and
Inflammation, University of Leicester, United Kingdom; 3 Cardiothoracic
Transplantation, Portex Unit, Institute of Child Health, Great Ormond Street
Hospital for Children, London, United Kingdom
Background: Normal ciliary function is essential in pulmonary defence. It is
unclear if there is any difference in ciliary function between the nasal and the
bronchial epithelium, in children with Cystic Fibrosis (CF).
Aims: Our aim was to determine if there is any difference in ciliary function
between the nasal and the bronchial epithelium, in children with CF.
Methods: 9 children with CF (2 males, median [IQR] age: 14.1 [12.8-15.7] years,
median [IQR] duration post transplant: 12 [2.9-15.5] months), who had lung transplantation at the GOS Hospital for Children (London, UK) were studied. Nasal
brushings and bronchoscopic bronchial brushings from the lower airway above the
anastomosis were studied using digital high speed video camera to determine the
ciliary beat frequency (CBF) and beat pattern, as described previously. (Thomas
B. et al. Eur Respir J. 2009;34:401-4).
Results: There was no significant difference in CBF or beat pattern between
the epithelium of the nose and the lower airway, in children with CF (Table 1).
However, the CF nasal epithelium showed significantly lower CBF and higher
dyskinesia index compared to that of healthy children (Data published previously,
Table 1)
Table 1
CF Bronchial epithelium CF Nasal epithelium Healthy nasal epithelium†
CBF (Hz)
Dyskinesia index (%)
Immotility index (%)

7.4 [6.4-9.2]
42.2 [32.6-56.4]
4.1 [3.0-5.9]

9.5 [7.5-10.8]*
55.4 [45.8-62.0]*
0 [0-11.4]

13.4 [11.6-14.2]†
0 [0-25]†

Data expressed as median [IQR]. *p<0.01 compared to data on healthy nasal epithelium.
†
Thomas B, et al. Eur Respir J 2009; 34:401-4.

Conclusion: There was no difference in ciliary function between the nasal and the
bronchial epithelium in paediatric CF lung transplant recipients.

P1449
Detection of antibodies against Pseudomonas aeruginosa in the sputum of
cystic fibrosis patients: A pilot study
Krisztina Kelemen, Eszter Csiszér, Imre Barta, Balázs Antus. Pulmonologie,
National Koranyi Institute for TB and Pulmonology, Budapest, Hungary
Chronic Pseudomonas aeruginosa (Pa) infection plays a pivotal role in disease
progression in patients with cystic fibrosis (CF). The aim of this cross-sectional
study was to test whether anti-Pa antibodies can be detected in the sputum using
common serological methods.
During routine ambulatory visits blood and spontaneously expectorated sputum
samples were obtained from 29 adult CF patients (11 chronically infected with
Pa [Pa+], 10 non-infected [Pa–] and 8 intermittently infected [Pa+/–]). Anti-Pa
antibodies (IgA and IgG) in serum and in sputum supernatant were measured with
ELISA originally developed for measuring anti-Pa antibodies in serum (Genesis
Diagnostics). Data are presented as means±SEM.
As expected serum IgA levels were elevated in Pa+ as compared to Pa- patients
(20.3±9.5 vs. 6.0±1.5 pg/ml, respectively, p<0.05). Sputum IgA levels were
above the detection limit of the assay in all subjects, and were significantly increased in Pa+ compared to Pa- patients (20.6±5.6 vs. 8.5±1.1 pg/ml, respectively,
p<0.05). In Pa+/– patients sputum IgA levels were similar to that of Pa- patients
(p>0.05). In all subjects serum and sputum IgA levels showed a close correlation
(r=0,525, p<0.01). The sensitivity and the specificity of the assay in sputum were
70 and 72%, respectively, as compared to 44 and 90% in serum. Sputum IgG
antibody concentrations remained under the detection limit of the assay in most
cases.
In conclusion, sputum anti-Pa IgA antibody levels are elevated in patients with
chronic Pa infection. The sensitivity of the assay is even greater in sputum than in
serum raising the possibility that sputum could be material of choice for the early
detection of Pa.

results in a lower Health Related Quality of Life (HRQoL), assessed by the Cystic
Fibrosis Questionnaire-Revised (CFQ-R).
Objective: To evaluate associations between changes in BE, TA, and CFQ-R over
time.
Methods: Cohort study (July 2007-January 2012). Clinical stable CF patients,
with two routine bi-annual chest CTs, and CFQ-Rs. CT scans were anonymous
and randomly scored, using CF-CT BE and TA scores. Scores are expressed as
% of maximum score. CFQ-R was completed by children (aged 6-13 years) and
adolescents (aged ≥ 14 years). Score-range 0-100, higher scores indicate better
HRQoL. For changes in CF-CT BE, TA score, CFQ-R respiratory-symptoms domain scores, their correlations, and to test the hypothesis we used Student’s paired
t-test, Spearman’s correlation coefficient, and linear regression model, adjusted for
age and gender.
Results: CF patients (n= 40): mean age T1 11.9 years, T2 13.8 years. In two
years there was a significant increase in CF-CT BE scores (p=0.03) and CF-CT
TA scores (p=0.03), but not in CFQ-R scores. At T1 CF-CT BE scores (p<0.01,
r=-0.49) and CF-CT TA scores (p=0.04, r=-0.34) correlate with CFQ-R scores.
At T2 similar correlations were found: CF-CT BE (p<0.01, r=-0.41), CF-CT TA
(p=0.02, r=-0.37). Change in CF-CT BE and TA scores did not correlate to change
in CFQ-R scores.
Conclusion: BE and TA correlates to HRQoL. Modest progression of BE and TA
did not result in impairment of HRQoL.
Supported by an unconditional grant by Gilead Sciences, Inc and the Sophia fund:
“steun door Zeevaart.”

P1451
Lung clearance index (LCI) and hyperinflation in children with cystic fibrosis
(CF)
Noor AL-Khathlan 1,2 , Erol Gaillard 1 , Caroline Beardsmore 1 . 1 Infection,
Immunity and Inflammation, Leicester University, Leicester, United Kingdom;
2
Respiratory Care, Dammam University, Dammam, Saudi Arabia
Introduction: LCI is used to detect early CF lung disease.1,2,3 However, there are
few data relating changes in LCI to lung volumes, and extent of hyperinflation,
in children with CF.1 Therefore, we aimed to look at the association between
LCI derived from multiple-breath nitrogen washout (MBNW) and two indices
of hyperinflation (i) residual volume/total lung capacity (RV/TLC), and (ii) the
difference between FRC determined by plethysmography (FRCp ) and MBNW
(FRCN2 ).
Methods: Children with CF completed MBNW and plethysmography as part of
their annual review. All tests were performed, analysed and reported according
to ATS/ERS recommendations. The difference between FRCp and FRCN2 was
expressed as a % of FRCp and called FRCdiff . Results were examined using
Spearman’s rank correlation coefficient.
Results: 37 children with CF (aged 5-17) completed lung function tests. A significant correlation was found between LCI and RV/TLC (r=0.516, p=0.001) (Figure),
and between LCI and FRCdiff (r=0.413, p=0.011).

Discussion: The adoption of LCI as an ideal marker for early lung disease requires
that it should correspond to established markers of abnormalities in lung function.2
Our findings showed comparable decline in LCI and indices of hyperinflation in
children with CF.
References:
[1] Horsley, A. et al. 2008; Respir Physiol and Neurobiology; 162: 197-203
[2] Aurora, P. 2010; Thorax; 65: 373-374
[3] Gustafsson et al. 2008; Thorax 2008 63: 129-134.

P1450
Tracking disease progression in cystic fibrosis using bronchiectasis, trapped
air and quality of life
Leonie Tepper 1,2 , Elisabeth Utens 3 , Daan Caudri 1 , Alexandra Quittner 4 ,
Harm Tiddens 1,2 . 1 Pediatric Pulmonology, Erasmus MC/Sophia Children’s
Hospital, Rotterdam, Netherlands; 2 Radiology, Erasmus MC/Sophia Children’s
Hospital, Rotterdam, Netherlands; 3 Child and Adolescent Psychiatry, Erasmus
MC/Sophia Children’s Hospital, Rotterdam, Netherlands; 4 Psychology and
Pediatrics, University of Miami, FL, United States
Background: Progression of cystic fibrosis (CF) is characterized by bronchiectasis
(BE) and trapped air (TA) on CT. We hypothesize that progression of BE, and TA
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P1452
Short term effects of chest physiotherapy in children with cystic fibrosis
assessed by a new lung function test
Chiara Abbas, Florian Singer, Carmen Casaulta, Philipp Latzin. Pediatrics,
University Hospital, Bern, Switzerland
Background: No lung function test exists that is able to assess short-term effects
of physiotherapeutic treatment (PT) in children with Cystic Fibrosis (CF). We
recently developed a tidal single-breath washout (SBW) using two tracer gases to
measure ventilation inhomogeneity (VI).
Aims: We assessed whether this new SBW test is able to measure short-term
effects of PT and inhalation.
Methods: Children with CF (n=25) between 6 and 16 years performed lungfunction assessments prior to and after inhalation and PT. Assessments consisted
of a double tracer gas SBW (DTG-SBW) and spirometry. DTG contained sulfur
hexafluoride (SF6) and helium (He), and was inhaled during tidal breathing. A
side-stream ultrasonic flowmeter measured molar mass. DTG-SBW outcome was
percentage of expired volume where expired molar mass equals inspired molar
mass, reflecting inspired ratio of SF6 and He (IPDTG).
Results: After intervention IPDTG decreased from 66.5% (±25.8) to 59.7%
(±25.4) resulting in a mean difference of -7.3% (95%CI -12.9 to -1.8) and
MEF25-75 increased from 1.41 L/s to 1.62 L/s resulting in a mean difference of
0.19 L/s (95%CI 0.02 to 0.37). In a post-hoc subgroup analysis we found that the
DTG-SBW is more suited to detect changes in VI in patients with mild CF lung
disease (n=14, FEV1 z-score >-2), whereas spirometry indexes increased only in
patients with moderate CF lung disease (n=11, FEV1 z-score <-2).
Conclusion: The DTG-SBW seems to be a promising test to detect short-term
effects of physiotherapy and inhalation.

P1453
Peripheral airway function and severity of CF lung disease – A crosssectional study from childhood to late middle age
Fatma Al Jassim 1 , Anders Lindblad 2 , Per Gustafsson 3 . 1 Paediatric Pulmonology
and Allergy, Q204, Astrid Lindgren Children’s Hospital. Karolinska University
Hospital, Stockholm, Sweden; 2 Pediatrics, Central Hospital Skövde, Skövde,
Sweden; 3 CF Centre, Queen Silvia Children’s Hospital, Gothenburg, Sweden
Background: Ventilation inhomogeneity (VI) measured by multiple-breath
washout (MBW) is a characteristic feature of cystic fibrosis (CF) and correlates more closely than spirometry with HRCT structural lung damage (Thorax
2008;63:129). MBW provides both global indices of VI such as the lung clearance
index (LCI) and specific indices of VI arising in the conductive (Scond) and the
acinar (Sacin) airway zones (Respiration 2009;78:339). It is unknown how Scond
and Sacin reflect overall lung disease severity over a wide age range.
Methods: The LCI, Scond and Sacin were measured by SF6 MBW in 71 CF
subjects aged 7.1-55.4 yrs (median 17.4) with FEV1 % pred between 19 and 127%
pred (median 86). Data are given as z-scores (Respiration 2009;78:339).
Results: FEV1 was abnormal (z-score < -1.96) in 27 (38%), LCI in 57 (80%),
Scond in 67 (94%) and Sacin in 40 (56%) of subjects. Correlations between indices
are given in Table 1. MBW indices were more sensitive to airway pathology than
spirometry. Scond was the most sensitive index but did not correlate with disease
severity. LCI reflected spirometric disease severity better than Sacin or Scond and
was more sensitive than Sacin.
Table 1. Table of correlation between lung function indices
Dependent

vs

Independent

R2

p-value

LCI
Sacin
Scond
Sacin
Scond

vs
vs
vs
vs
vs

FEV1
FEV1
FEV1
LCI
LCI

0.64
0.47
0.00
0.75
0.00

<0.001
<0.001
n.s.
<0.001
n.s.

Conclusion: These cross-sectional findings suggest that LCI is more useful than
Scond or Sacin in monitoring CF lung disease. Scond may, however, be used as
an early marker of lung involvement.

P1454
Prolonged oxygen kinetics during submaximal cardiopulmonary exercise
testing (CPET) in adult patients with cystic fibrosis (CF) and their
relationship with indices of oxidative capacity
Eleni Armeniakou 2 , Georgia Perpati 1,2 , Nikolaos Barouchos 1 ,
Frixos Kopsahilis 1 , Michalis Vaias 1 , Aristea Christou 1 , Eleni Pouliou 1,2 ,
Serafim Nanas 2 . 1 Cystic Fibrosis Unit, 10th Pulmonary Department, Athens
Hospital of Chest Diseases, Athens, Greece; 2 Department of Pulmonary and
Critical Care Medicine, National and Kapodistrian University, Athens,
Greece

with cystic fibrosis and healthy controls and explore their relationship with indices
of oxidative capacity.
Patients and Methods: 14 adult patients with CF (8 males/6 females, mean age
22) and 10 healthy controls (5 males/5 females, mean age 29) submitted to maximal
and submaximal CPET. We have calculated: ton during submaximal CPET, peak
oxygen consumption (VO2peak) during maximal CPET, anaerobic threshold (AT)
as a percentage of VO2peak and the slope of recovery after maximal CPET as it
is expressed by the ratio of oxygen consumption to time (VO2/t slope).
Results: The main finding is that ton in control group is significantly lower
(29.35±6.38 s) than ton in CF group (42.35±21.55 s, p<0.05). Moreover, a statistically significant negative correlation is found between ton and indices of oxidative
capacity of maximal CPET such as: VO2peak (r= -0.533, p=0.049), AT % (r=
-0.645, p=0.013) and VO2/t slope (r= -0.576, p=0.031).
Conclusion: Oxygen kinetics of submaximal CPET in adult patients with cystic
fibrosis are prolonged and they are correlated with indices of oxidative capacity
during maximal CPET.

P1455
Habitual physical activity in cystic fibrosis
Daniela Savi 1 , Mattia Internullo 2 , Giuseppe Cimino 1 , Elena Angelici 2 ,
Serena Quattrucci 1 , Patrizia Troiani 1 , Salvatore Cucchiara 1 , Paolo Palange 2 .
1
Regional Cystic Fibrosis Centre - Pediatrics Department, Sapienza - University
of Rome, Italy; 2 Department of Public Health and Infectious Diseases, Sapienza University of Rome, Italy
Introduction: Habitual physical activity has important clinical implications in
Cystic Fibrosis (CF) and has therapeutic effects on sputum clearance, respiratory
muscle strength and quality of life. While recent studies have shown that aerobic
fitness is related to survival, that physically active CF patients have higher peak
oxygen uptake (VO2peak) and lower rate of decline of FEV1, less is known about
the relationship between physical activity levels and patients’s functional status,
including exercise tolerance.
Methods: Eleven stable CF patients (mean (SD) age 32 (9) yrs; FEV1 2.7 (0.8) l;
IC 3.8 (0.9) l), were studied at rest, during symptom-limited incremental exercise
test (CPET) and during 6MWT. We assessed daily physical activity using both
SW (SenseWear, SW) that subjects wore for 4 consecutive days from waking
until going to bed including weekends, and the Habitual Activity Estimation Scale
Questionnaire (HAESQ).
Results: There was no difference between the weekdays and weekends recordings
in any activity variable. We found no agreement in physical activity measured by
SW vs HAESQ. By contrast, we found a close relationship between SW step count
and FEV1 (r2=0.9; p<0.02) and SW energy expenditure vs VO2peak (r2=0.8;
p<0.05) at CPET. Distance at 6MWT was not correlated to any physical activity
variables, either at SW or HAESQ.
Conclusions: Adults CF patients have similar habitual physical activity levels
at weekdays and weekends. Activity levels measured by the subjective methods
and by the objective monitoring, i.e., SW vs HAESQ, seems to provide different
information on the level of daily physical activity. Physical activity is related to
degree of airflow obstruction and to the maximum exercise capacity.

P1456
Acute exercise in cystic fibrosis patients increases neutrophilic pulmonary
inflammation
Mikhael Laskine 1 , Stanislaw Ptaszynski 2 , Claude Poirier 2 ,
Alphonse Jeanneret-Grosjean 2 , Annie Landry 2 , Guylaine Lebeuf 2 ,
Celine Bergeron 2 . 1 Internal Medicine, University Hospital, Montreal, QC,
Canada; 2 Pneumology, University Hospital, Montreal, QC, Canada
Background: Neutrophilic inflammation mainly from recurrent bacterial infection
characterizes cystic fibrosis (CF) airways. Repeated inflammatory insults may lead
to progressive lung function decline. Acute exercise is reported to trigger a systemic inflammatory response, but inflammation pattern has been poorly studied.
As exercise is part of a healthy lifestyle, we aim to depict the modulation of
inflammation after an acute exercise in CF.
Methods: 12 subjects with mild to moderate stable CF (FEV1>50% of p.v.)
underwent a constant load exercise test at 80% of their maximal load. Sputum and
blood were sampled before and 1 hour after exercise and analysed for differential
leucocyte counts.
Results: 6 females and 6 males completed the study with a mean FEV1 of 72.2%
and a mean exercice time of 4.6 minutes. No desaturation was reported. Table
1 summarizes the differential leucocytes counts in blood and sputum. Exercise
induces a 2.2 fold increase in airway neutrophils (p=0.019) and 1.4 fold increase
in blood neutrophils (p=0.01).
Table 1

Background: Patients with cystic fibrosis demonstrate reduced exercise capacity.
As the submaximal exercise testing overcomes many of the limitations of maximal
exercise testing, indices of submaximal exercise capacity like time constant (ton )
are of increased investigational interest.
Aim: To compare oxygen kinetics of submaximal exercise testing between patients

Sputum pre-exercise
Sputum post-exercise
Blood pre-exercise
Blood post-exercise

Neutrophils

Eosinophils

Lymphocytes

Monocytes

2.47±0.8
5.5±1.8
5.8±0.8
7.6±0.9

0.06±0.04
0.37±0.27
0.13±0.04
0.13±0.04

0.03±0.01
0.06±0.02
1.65±0.1
1.54±0.15

0.35±0.1
0.77±0.2
0.5±0.03
0.5±0.03

Conclusion: We demonstrate that acute exercise increases the peripheral and air-
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way inflammation in stable CF subjects. This burst of neutrophils might have a dual
role in which it might improve local defense against infections and participate in
airway destruction through release of elastase and other mediators. The modulation
of this inflammatory response by exercise training has to be explored.

P1457
Heart rate variability response to submaximal exercise in children with cystic
fibrosis
Vanessa Resqueti, Rêncio Florêncio, Silvia Brilhante, Illia Lima,
Fernando Lavezzo, Guilherme Fregonezi. Physical Therapy Department, Federal
University of Rio Grande do Norte, Natal, RN, Brazil
Background: Rehabilitation or physical activity can improve chronic respiratory
disease as a Cystic Fibrosis. Nevertheless, because autonomic dysfunction is
common in CF, heart control may be affected in response to exercise.
Objective: To assess the cardiac autonomic control using heart rate variability
(HRV) analysis before and after a six-minute walking test (6MWT).
Methods: We studied lung function at baseline and HRV before and after 6MWT
in children’s with CF and matched healthy control group.
Results: Thirteen children in the CF group (6 male) mean age: 12±2.7 years,
with obstructive disease (FEV1/FVC: 0.83±0.11, FEV1: 71.4±21%pred) and 12
healthy children (6 male), mean age 11.4±2.4 years, with normal lung function
(FEV1/FVC: 0.93±0.12, FEV1: 91.6±17.4%pred) were evaluated. Baseline HRV
was different between CF and CG in LFnu: 53.18±15.01 vs. 32.79±7.91, p =
0.0003; HF%: 25.45±18.43 vs. 53±9.56, p = 0.0018; HFnu: 47.32±14.68 vs.
68.34±8.67, p<0.0019; and LF/HF: 1.25±0.72 vs. 0.49±0.18, p < 0.0066. After
the 6MWT was observed significant differences between groups for LF(m/s2):
846.69±754.81 vs. 345.58±197.18, p=0.027; LF%: 35.44±8.06 vs. 25.88±6.20,
p=0.0024; LFnu: 60.04±16.27 vs. 34.9±8.71, p<0.0001; HF%: 27.42±13.73 vs.
48.13±6,33, p=0.0003; HFnu: 40.45±15.8 vs. 65.59±8.18, p =0.0003; and LF/HF:
1.9±1.7 vs. 0.53±0.21, p=0.0001.
Conclusion: Children with CF had higher sympathetic drive at baseline and after
a submaximal exercise test compared to the CG, suggesting a sympatho-vagal
dysfunction.

155. The best posters on quality of life and
coping styles in COPD
P1458
TELEMOLD project: A telemonitoring system that combines oximetry and
physical activity quantification to improve long term oxygen therapy
Carina Gaspar 1 , Inês Faria 1 , Manuela Zamith 1 , Isabel Matias 1 , Rui César das
Neves 2 , Fátima Rodrigues 1 , Cristina Bárbara 1 . 1 Serviço de Pneumologia II,
Hospital Pulido Valente - CHLN, Lisboa, Portugal; 2 Sotfware Developmnet,
CAST, Lisboa, Portugal
Background: Standard assessment to long term oxygen therapy (LTOT) prescription involves periodic clinical tests (arterial blood gas, 6-min walk test and
nocturnal oximetry) carried out in several hospital visits. However, there is some
evidence that oxygen demand during daily activities may not be correctly estimated
by such tests, when compared to continuous ambulatory oximetry.
Aim: To evaluate the clinical usefulness of a home telemonitoring system in LTOT
optimization.
Methods: Thirty five respiratory failure patients (29 with LTOT, 6 under evaluation
for LTOT) followed in an Universitary Hospital were real-time monitored with
an oximeter sensor (Nonin Avan 4000 system) and an accelerometer (BioPlux
motion). Signals were sent via Bluetooth to a mobile phone and then via 3G or
GPRS to a server. Continuous and secure access to data through an Internet site
was established.
Results: Each patient was monitored in average 7.6±4.5 (range 2-19) days, in
a total of 83.0±66.9 (4.8-228.8) hours. Percentage of valid records was in average 65.4±24.1% (0-100%). Percentages of rest, activity and sleep records per
patient were, in average, 28.4±21.3%, 6.5±5.5% and 59.3±24.6%, respectively.
Significative desaturation during rest, activity and sleep was found on 2, 26 and 9
patients, respectively. Patient’s user-friendliness was fairly good (75.8% reported
it as easy/very easy).
Conclusion: Our study suggests that a telemonitoring system combining oximetry
and physical activity evaluation may improve LTOT through a more adequate
oxygen flow prescription, namely during daily activities.
This project was funded with a grant by Fundação Vodafone Portugal.

P1459
Quality of life in patients receiving home oxygen therapy (HOT) for chronic
respiratory diseases (CRD)
Peter Frith 1 , Ruth Sladek 1 , Tina Jones 1 , Mary Luszcz 1 , Debra Rowett 2 ,
Paul Cafarella 2 , Tanya Effing 2 , Paddy Phillips 1 . 1 Faculty of Health Sciences,
Flinders University, Bedford Park, SA, Australia; 2 Respiratory Medicine,
Repatriation General Hospital, Daw Park, SA, Australia
Introduction: Health related quality of life (HRQL) is impaired in chronic obstructive pulmonary disease (COPD). Less is known about impacts of HOT on
health status in patients with CRDs. We hypothesized that health status would be
impaired independent of underlying respiratory disease, and physical and mental
health status would be lower than population norms.
Methods: Patients receiving HOT from 3 hospitals in South Australia completed
Australian Karnovsky Performance Scale (AKPS), Short Form 36 (SF36) and
Chronic Respiratory Questionnaire (CRQ). Scores were compared to population
norms. Correlations were made with Spearman (skewed) or Pearson (normal distributions). Differences in scores between CRD types were evaluated by Student
T-test.
Results: Data were available from 197 patients (mean age=74.4; SD=9 yrs; 62%
male; 155 (78.6%) with COPD, 32 (16.2%) pulmonary fibrosis (IPF), and 10
(6.2%) other CRDs). No differences in HRQL were seen between COPD and IPF.
SF36 emotional dimensions were similar to population norms. Physical health
dimensions were substantially lower than population norms. Patients’ AKPS performance was on average “requiring occasional assistance” (64.8; SD=12.1). CRQ
dyspnoea (3.4; 1.6) and fatigue (3.29; 1.17) scores indicated moderate impairment;
emotional function (4.4; 1.24) and mastery (4.4; 1.37) were not impaired. CRQ
domains (except emotional function) were highly correlated with AKPS and SF36
dimensions (p<0.001).
Conclusions: Patients receiving HOT for respiratory diseases had severe physical
disablement, which correlated closely with dyspnoea and fatigue, but their mental
and emotional status were similar to population norms.

P1460
Influence of patient activation and health literacy on quality of life among
patients with COPD
David Coultas 1 , Bradford Jackson 2 , Karan Singh 2 , Sejong Bae 2 . 1 Internal
Medicine, University of Texas HSC-Tyler, TX, United States; 2 Biostatistics,
University of North Texas HSC, Fort Worth, TX, United States
Background: While many factors contribute to the health status of patients with
COPD little attention has been given to the influence of patient activation (PA) and
health literacy (HL).
Objectives: The purpose of this analysis was to examine the influence of PA and
HL on quality of life (QOL) among a sample of patients with COPD.
Methods: This was a cross-sectional analysis of baseline data from patients with
COPD eligible for pulmonary rehabilitation enrolled in a self-management clinical
trial. PA was measured using two questions: confidence on when to seek medical
care (ACT1) and frequency of taking a list of medications to doctor visits (ACT2).
HL was measured using three questions: confidence in filling out forms, frequency
of help needed to read hospital materials, or problems learning about medical condition. QOL was measured using generic (SF-12) and disease-specific (Chronic
Respiratory Questionnaire [CRQ]) instruments.
Results: Of 218 patients the majority reported being confident/very confident when
to seek medical care (ACT1=79.8%) and taking a list of medicines (ACT2=63.8%).
The association between levels of PA and QOL was examined separately using
linear regression: ACT1 was directly and significantly associated with CRQ, and
SF-12 physical and mental composite scores. In contrast ACT2 was only significantly, but inversely associated with CRQ. There was no association between
levels of HL and any measures of QOL.
Conclusion: These results suggest that a component of patient activation (ACT1)
is associated with improved QOL and may offer a specific target for intervention
to enhance activation and outcomes.
Funding: National Institutes of Health-NHLBI R18 HL092955.

P1461
The effect of BODE index on quality of life and depressive symptoms in
patients with COPD
Giuseppina Cuttitta, Palma Audino, Pietro Alfano, Salvatore Bucchieri,
Mario Melis, Fabio Cibella, Giovanni Viegi. Institute of Biomedicine and
Molecular Immunology, National Research Council of Italy, Palermo, Italy
Chronic obstructive pulmonary disease (COPD) is a disorder leading to physical
and mental impairment. Aim of the present study was to evaluate the effect of
BODE index and its components on depressive symptoms and Quality of Life
(QoL). We studied 37 consecutive COPD outpatients (26 M, aged 53-86 years).
COPD diagnosis was confirmed by clinical and functional assessment. The patients
were classified on the basis of GOLD and BODE stages. QoL was assessed by
SF-36 questionnaire through its two components: Physical Health (PCS) and Mental Health (MCS). Depressive symptoms were assessed by the Beck Depression
Inventory-II (BDI-II). 14 patients were allocated in GOLD stage I, 18 in II, and
5 in III. No patient was in GOLD stage IV. BODE index ranged 0-6. Median
depression value (IQ range) was 7 (4-11). 23 subjects did not present depressive
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symptoms, 8 showed mild depression, and 6 moderate depression. None showed
severe depression. Mean PCS and MCS were 46.4 (±10.4) and 47.5 (±9.6) respectively. PCS and MCS values lower respect to mean value of Italian general
population were found in 22 and 17 subjects, respectively. A negative relationship
was found between BDI-II and PCS (p=0.02). BDI-II was linearly correlated to
BODE (p<0.0001) but not to GOLD stage. PCS was inversely correlated to BODE
(p=0.02), but not to GOLD Stage. MCS was not correlatet to BODE and to GOLD
Stage. Among individual components of BODE, only MRC was a good and direct
predictor for depression (p=.007), and an inverse predictor for both MCS (p=.007)
and PCS (p=.0002). In conclusion, a greater dyspnea perception, regardless of
disease severity, is associated with higher depression score and poorer QoL.

P1462
Self-efficacy and quality of life in COPD patients
Marinella Sommaruga 1 , Paola Gremigni 2 , Vincenzo Zagà 3 , Claudia Goti 2 ,
Linda Bassi 4 , Pierachille Santus 4 . 1 Psychology Unit, Maugeri Foundation, Care
and Research Institute, Milano, Italy; 2 Department of Psychology, University of
Bologna, Bologna, Italy; 3 Pneumotisiology Unit, City of Bologna Health Unit,
Bologna, Italy; 4 Pulmonary Rehabilitation, Università degli Studi di Milano,
Maugeri Foundation, Care and Research Institute, Milano, Italy
Background and purpose: Chronic obstructive pulmonary disease (COPD) is
a complex chronic multi-component disease. Understanding the mechanisms of
health related quality of life (HRQL) impairment should help identifying targets of
pulmonary rehabilitation (PR). Research has shown positive correlations between
efficacy expectations and outcome in patients with COPD (Kaşikçi MK. Int J
Nurs Practice 2011; 17:1–8; Arnold R et al., Behav Med, 2005 31:107-15). This
study sought to evaluate the relative role of self-efficacy and socio-demographic
variables in the prediction of HRQOL in COPD patients.
Methods: A total of 103 COPD patients (60% males, mean aged 70±14 years)
before entering a PR program, completed dimensional rating scales on self-efficacy
(Perceived Health Competence Scale) and HRQOL (Airways Questionnaire 20).
Regression analysis was performed to identify the impact of self-efficacy and demographic variables (gender, age, level of education, and marital status) on HRQOL.
Results: Stepwise multiple regression analysis revealed that age and self-efficacy
were correlated with HRQOL (R2 = 0.27). These findings suggest that the HRQOL
is negatively correlated with age (b = -0.30) and positively correlated with selfefficacy (b = 0.36), independent of gender, level of education, and marital status.
Conclusions: In a chronic diseases such as COPD, it is important to work at
improving confidence in the patient’s ability to follow a self-care regimen by increasing self-efficacy, especially in older patients, as it may positively affect quality
of life. Therefore, clinicians should include careful assessment of self-efficacy in
their routine evaluation of patients before entering a pulmonary rehabilitation
program.

P1463
Validation of CAT as an independent assessment tool in pulmonary
rehabilitation (PR) for chronic obstructive pulmonary disease (COPD)
Shakila Devi Perumal 1,2 , Cormac McCarthy 2 , Mary Frances O’Driscoll 2 ,
Timothy J. McDonnell 2 . 1 Department of Physiotherapy, St. Michael’s Hospital,
Dun Laoghaire, Dublin, Ireland; 2 Department of Respiratory Medicine, St.
Michael’s Hospital, Dun Laoghaire, Dublin, Ireland
The benefits of PR in COPD are well recognised but the practical assessment of
patients undergoing PR can be complex. The COPD assessment test (CAT) is a
recently introduced simple, validated 8-item questionnaire designed to assess the
impact of COPD symptoms on quality of life (QOL). We hypothesized that CAT
could be used as a screening tool and outcome measure to assess QOL in COPD.
60 patients with COPD enrolled in 8 weeks outpatient PR between January 2011
and October 2011 were studied. Patients completed CAT score, chronic respiratory
disease questionnaire (CRDQ), hospital anxiety and depression (HAD) at baseline
and at 8 weeks. Functional status (6 min walk test (6MWT) and incremental
shuttle walk test (ISWT)), dyspnoea (MRCD) and body mass index (BMI) were
measured.
52 COPD patients completed the 8 weeks PR and data were available for 37
patients with mean (SD) age 68.7 (9.2) yrs and FEV1 48.64 (20.79) % predicted.
There was a significant difference in 6MWT (47.03m), ISWT (47.84m), MRCD
(0.3 points), CRDQ (-3.02 points), Anxiety (1.5points), depression (0.6points) and
CAT (3.63 points) post PR. CAT correlated closely with CRDQ at baseline and
following PR whereas there was good correlation only with ISWT, anxiety and
depression post PR.
CAT is an independent, simple and highly responsive outcome measure that can
also be utilized for screening patients with COPD for PR.

P1464
Developing a patient reported experience measure for COPD
Michael Roberts 1 , Sharon Andrew 2 , Susan Walker 3 , Matthew Hodson 4 ,
Robyn Hudson 5 . 1 Institute for Health Sciences Education, Barts and the London
School of Medicine and Dentistry, Queen Mary University of London, United
Kingdom; 2 Department of Acute Care, Anglia Ruskin University, Chelmsford,
United Kingdom; 3 Department of Primary and Public Health, Anglia Ruskin
University, Chelmsford, United Kingdom;4 Acute COPD Early Response Service,

Homerton University Hospital NHS Foundation Trust, London, United Kingdom;
5
North East London, North Central London & Essex (NCLES), Health Innovation
Education Cluster (HEIC), London, United Kingdom
Introduction: The patient experience and patient outcomes are metrics for quality improvements in healthcare. There is no currently available patient reported
experience measure (PREM) for COPD.
Study Aim
The aim of the study is to create a valid and reliable PREM for patients with
COPD.
Methods: Sixty four people with COPD across the community of North East
London, North Central London and Essex and 19 with recent hospital experience
were interviewed to capture their patient journey with COPD. Analysis of the
interview data was by a two layer approach: content and then by affective (emotive
or felt) responses.
Results: Eighteen different affective responses were described by patients and were
grouped as positive, negative or ambivalent. Positive responses included: hope,
gratitude, comfort/reassured, acceptance, optimism, altruism, happy and respect.
Negative responses included scared, anxiety, fear, frustration, worry, feeling depressed, denial and embarrassment. ’Self-motivation’ and control were contextual
and could be either positive or negative.
The community patient groups’ experience centred around five categories identified in the content analysis: ’Journey to Diagnosis’; ’Smoking’; ’Usual Care’;
’Exacerbation (’flare-up)’ and ’My Everyday Life’. The hospital patient experience
was categorised as: ’Going to Hospital’; ’On Arrival to Hospital’; ’On the Ward’;
’Discharge from hospital’ and ’Follow-up care’. Items based on patients’ affective
responses were generated from the categories to develop a PREM-COPD scale.
Conclusion: Completion of the testing of the PREM-COPD will result in a
valid and reliable instrument to be used to measure self-defined important patient
experiences when using healthcare services.

P1465
Correlations between disease-specific and generic health status
questionnaires in patients with COPD
Sarah Wilke 1 , Daisy J.A. Janssen 1,2,3 , Emiel F.M. Wouters 1,4 , Jos M. G.
A. Schols 5 , Frits M.E. Franssen 1 , Martijn A. Spruit 1 . 1 Program Development
Centre, CIRO+, Centre of Expertise for Chronic Organ Failure, Horn,
Netherlands; 2 CAPHRI, Maastricht University, Maastricht, Netherlands;
3
Department of Elderly Care Medicine, Proteion Thuis, Horn, Netherlands;
4
Department of Respiratory Medicine, Maastricht University Medical Centre+
(MUMC+), Maastricht, Netherlands; 5 Department of General Practice and
Department of Health Services Research, Faculty of Health, Medicine and Life
Sciences/CAPHRI, Maastricht University, Maastricht, Netherlands
Purpose: Aims of this longitudinal study were to determine whether and to what
extent a disease-specific health status questionnaire correlates with generic health
status questionnaires at 4 different time points in patients with advanced COPD;
and to determine the correlation between the changes in these questionnaires
during 1-year follow-up.
Methods: Demographic and clinical characteristics were assessed in 105 outpatients with advanced COPD. Disease-specific health status (Saint George’s Respiratory Questionnaire, SGRQ) and generic health status (EuroQol-5-Dimensions,
EQ-5D; Assessment of Quality of Life instrument, AQoL; Short Form-36, SF-36)
were assessed at baseline, 4, 8 and 12 months. Correlations were determined
between SGRQ and EQ-5D, AQoL and SF-36 scores and changes in these scores.
Agreement in direction of change was assessed.
Results: 84 patients (80.0%) were included for analysis (61.9% male, age 65.7
(9.2) yrs, FEV1 34.2 (13.7)% pred). SGRQ total score and EQ-5D index score,
AQoL total score and SF-36 Physical Component Summary measure (SF-36 PCS)
score were moderately to strongly correlated (r = -0.49 to -0.68). The correlations
of the changes between SGRQ and EQ-5D, AQoL, SF-36 PCS and SF-36 Mental
Component Summary measure (SF-36 MCS) score were weak or absent (r = -0.13
to -0.27). The direction of changes in SGRQ agreed slightly with the direction of
changes in EQ-5D, AQoL and SF-36 PCS score (Cohen’s Kappa = 0.11 to 0.18,
p<0.05).
Conclusions: Disease-specific health status questionnaires and generic health status questionnaires should be used together to gain complete insight in health status
and changes in health status over time in patients with advanced COPD.

P1466
Psychiatric comorbidity in COPD and its determinants
Mohamed Zidan 1 , Rasha Daabis 1 , Heba Essam 2 . 1 Chest Diseases Department,
Alexandria Faculty of Medicine, Alexandria, Egypt; 2 Psychiatry and Neurology
Department, Alexandria Faculty of Medicine, Alexandria, Egypt
Background: Depression and anxiety are prevalent in patients with chronic obstructive pulmonary disease (COPD); however, their etiology and relationship to
the clinical features of COPD are not well understood.
Objectives: To evaluate the prevalence of psychiatric comorbidity (depression and
anxiety) in COPD patients and to examine possible associations with demographic
and clinical characteristics as well as health-related quality of life of these patients.
Design and methods: A total of 100 clinically stable COPD patients answered
the St. George’s Respiratory Questionnaire (SGRQ) (assessing HRQoL), the Hos-
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pital Anxiety and Depression Scale (HADS), Modified Medical Research Council
(MMRC) Dyspnea Scale. Socio-demographic information, lung function, and other
clinical data were collected.
Results: The prevalence of depression was found to be 40%, while that of anxiety
was 29%. Patients living alone, having a longer duration of COPD diagnosis, lower
BMI and more severe disease (as measured by FEV1% of predicted) had more
depressive and anxious symptoms. The significant independent predictors of both
anxiety and depression were higher MMRC score and worse quality of life.
Conclusion: We found that patients with COPD had high prevalence of depressive
and anxious symptoms. Clinical and physiologic measures were less important determinants of psychiatric comorbidities in COPD than dyspnea and quality-of-life.
Therefore, screening and treatment of these psychiatric comorbidities in patients
with COPD may lead to significant improvements in patients’ quality of life.

P1467
Impact of a pulmonary rehabilitation program on psychopathology of
patients diagnosed with COPD
Athanasios Tselebis 1,2 , Dionisios Bratis 1,2 , Argyro Pachi 1 ,
Epaminondas Kosmas 2 , Maria Harikiopoulou 2 , Elpida Theodorakopoulou 2 ,
Silvia Dumitru 2 , Georgios Moussas 1 , Nikolaos Siafakas 3 , Nikolaos Tzanakis 3,4 .
1
Psychiatric Department, “Sotiria” General Hospital of Chest Diseases, Athens,
Greece; 2 Pulmonary Rehabilitation Centre, “Sotiria” General Hospital of Chest
Diseases, Athens, Greece; 3 Department of Thoracic Medicine, University of
Crete Medical School, Heraklion, Crete, Greece; 4 Department of Social
Medicine, Laboratory of Epidemiology, University of Crete Medical School,
Heraklion, Crete, Greece
Introduction: Psychological comorbidities such as anxiety and depression are
common in COPD. Recent studies suggest a decrease in both anxiety and depression in patients with COPD who attended a pulmonary rehabilitation program (RP).
However there is insufficient literature on changes in general psychopathology after
RP.
Aims and objectives: To examine the changes in general psychopathology of
patients with COPD after participating in a rehabilitation program.
Methods: The participants were patients (80 men and 21 women) with pure COPD
who attended a three month RP. The patients’ psychopathology was assessed, by
the start and by the end of the PR, using the Symptom Checklist-90-R (SCL-90-R),
which is a self-report questionnaire widely used in both normal and distressed
populations. In order to determine COPD severity a spirometric evaluation before
and after bronchodilation was performed.
Results: Means of age and of FEV1% of predicted were 64.15±8.13 and
43.51±21.53, respectively.Statistically significant changes (Paired t test) were
observed at the end of the RP on the following scales: somatisation (0.70 VS
0.45, p<0.01), obsessive-compulsive (0.75 VS 0.48, p<0.01), interpersonal sensitivity (0.44 VS 0.35, p<0.05), depression (0.81 VS 0.48, p<0.01), anxiety (0.63
VS 0.35, p<0.01), hostility (0.53 VS 0.31, p<0.01), phobic anxiety (0.33 VS
0.17, p<0.01), paranoid ideation (0.43 VS 0.33, p<0.05). However, there was no
statistical difference regarding the psychoticism scale (0.15 VS 0.13, p>0.05).
Conclusions: A pulmonary rehabilitation program may improve psychopathological symptoms, particularly those of the neurotic spectrum, of COPD patients.

P1469
Coping styles in patients with COPD before and after pulmonary
rehabilitation
Ana Stoilkova 1 , Daisy J.A. Janssen 2,3 , Frits M.E. Franssen 2 , Martijn A. Spruit 2 ,
Emiel F.M. Wouters 1,2 . 1 Department of Respiratory Medicine, Maastricht
University Medical Centre+ (MUMC+), Maastricht, Netherlands; 2 Program
Development Centre, CIRO+, Centre of Expertise for Chronic Organ Failure,
Horn, Netherlands; 3 CAPHRI, Maastricht University, Maastricht, Netherlands
Background: Pulmonary rehabilitation (PR) improves physical and psychological
symptoms in COPD patients. To date, it remains unknown whether coping styles
change following comprehensive PR. This study assessed retrospectively coping
styles in COPD patients before and after PR programme.
Methods: Coping styles were assessed in 303 COPD patients (53.1% men) before
and after 36 PR sessions using the Utrecht Coping List (UCL). Additionally,
lung function, St. George’s Respiratory Questionnaire (SGRQ), Hospital Anxiety
and Depression Scale (HADS-A and HADS-D) and six-minute walking distance
(6MWD) were recorded.
Results: Mean age was 62.4±8.4 yrs; FEV1 47.9±19.5% pred; SGRQ total score
56.2±15.4 pts; 6MWD 441.6±112.2 m; HADS-A 7.4±4.2 pts and HADS-D
7.1±4.1 pts. Mean change scores following PR were SGRQ total -6.3±12.9
pts; HADS-A -1.7±3.6 pts; HADS-D -1.6±3.7 pts (all p<0.001) and 6MWD
28.9±51.2 m (p<0.05). The level of active confronting coping style increased
(p<0.05), while the levels of avoidance (p<0.05), passive reaction pattern and reassuring thoughts coping styles decreased following PR (both p<0.001). Palliative
reaction, seeking social support and expressing emotions coping styles did not
change (p>0.05).

Conclusions: Comprehensive PR results in significant change in coping styles of
COPD patients. Further studies are needed to evaluate the outcome of interventions
actively targeting coping style domains.

P1470
An evaluation of the needs of carers of people with COPD
Paul Cafarella 1,2 , Tanja Effing 1,2 , Peter Frith 1,2 . 1 Respiratory Medicine,
Repatriation General Hospital, Adelaide, SA, Australia; 2 Health Sciences,
Medicine, Flinders University, Adelaide, SA, Australia

P1468
Health status and coping skills of carers of patients receiving home oxygen
therapy for respiratory diseases
Peter Frith 1 , Ruth Sladek 1 , Mary Luszcz 1 , Paul Cafarella 2 , Richard Woodman 1 ,
Tanja Effing 2 , Tina Jones 1 , Debra Rowett 2 , Paddy Phillips 1 . 1 Faculty of Health
Sciences, Flinders University, Bedford Park, SA, Australia; 2 Respiratory
Medicine, Repatriation General Hospital, Daw Park, SA, Australia
Introduction: Carer burden is well-documented for a range of chronic diseases.
Burdens for those who care for people with chronic respiratory diseases (CRD)
requiring home oxygen therapy (HOT) have not been reported but would be
expected to have a similarly high burden.
Methods: Consecutive patient-carer dyads were enrolled over three years from
3 metropolitan hospitals if the patient was receiving HOT for a CRD. Baseline
demographic observations and validated questionnaires were collected for Carers:
health-related quality of life with Short Form-36 (SF36); Self-Esteem (SE) and
Mastery (MS) Scales; Anticipated & Received Social Support (ARSS) and Carer
Overload (CO) Scales, and Experiences and Impacts of Fatigue Scale (ICFS).
Results: All measures were completed by all 197 carers enrolled.: Score results
are expressed as mean; SD. Most (68.5%) were female and married (88.3%).
Their mean age (67;12 yrs) was significantly lower than their patient (74.5 9 yrs)
(p<0.001). Carer SF-36 dimension scores were similar to normative values for
age and gender. They had high SE (43.0;5.8) and MS (60.9;), had no perceived
overload (7.9; 2.5), and were not unduly fatigued.
Conclusions: In this population, patients receiving HOT have carers (mostly
marital partners) who generally perceive little undue burden, either physically or
emotionally.
Funded by an Australian NHMRC Project Grant.

Introduction: Many COPD patients are dependent on carers. Whilst the role of
caring can be very demanding, surprisingly little is known about the needs of
carers of COPD patients and hence this was the main aim of this study.
Methods: 21 patient-carer dyads recruited from databases at Repatriation General
Hospital completed questionnaires and carers attended focus group meetings.
Results: Carers (mean age 71.1, SD 9.8) completed the Short-Form 36 (SF36:
Physical Component Score (PCS) 41.1, SD 11.4; Mental Component Score (MCS)
44.9, SD 9.2), and Hospital Anxiety and Depression scale (HADS: Anxiety 8.9,
SD 3.3; Depression 5.1, SD 3). Patients (mean age 75.2, SD 7.6) completed the
Chronic Respiratory Questionnaire (Dyspnoea 3.5, SD 1.2; Fatigue 3.5, SD 1.5;
Emotional 4.3, SD 1.3; Mastery 4.5, SD 1.4), SF36 (PCS 25.7, SD 7; MCS 47.1,
SD 11.9) and HADS (Anxiety 7.5, SD 3.4; Depression 6.5, SD 4). Thematic
analysis of focus group transcripts indicated that carers emphasised physical and
emotional impacts of their duties and identified social and work-related handicap
as consequences. Carers believed that physical and/or emotional problems (either
theirs or their patients’) as well as a lack of knowledge were significant barriers
to their role. A lack of inclusion in patient treatment plans, particularly following
hospital discharge, was also noted. Respite support, peer debriefing, counselling
and respiratory disease education were identified as areas that would assist carers
with their role.
Discussion: Carer burden, handicap, lack of inclusion and knowledge were identified as issues that remain under-supported. The findings suggest the potential
value of carer recognition, support and upskilling in COPD treatment planning.
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A self-management programme of activity coping and education (SPACE) for
COPD: Patients perspective
Lindsay Apps 1 , Samantha Harrison 1 , Jo Williams 1 , Mick Steiner 1 ,
Mike Morgan 1 , Sally Singh 1,2 . 1 NIHR CLAHRC-LNR Pulmonary Rehabilitation
Research Group, University Hospitals of Leicester NHS Trust, Leicester, United
Kingdom; 2 Health & Life Sciences, Coventry University, Coventry, United
Kingdom
Introduction: We have developed a self-management programme ’SPACE for
COPD’ and as part of it’s wider evaluation a nested qualitative study was conducted
exploring patient’s perspectives of self-management before and after completing
the programme.
Method: Semi-structured interviews were carried out with participants randomised
to ’SPACE for COPD’ prior to starting SPACE and 6 weeks later. Interviews
were transcribed verbatim and thematic analysis was performed supported by
NVivo(Version 8). A third researcher analysed a sub-group of interviews to ensure
agreement over themes.
Results: Four main themes describe patient’s beliefs and expectations prior to starting ’SPACE for COPD’ - role of self-management, barriers to exercise, facilitators
to exercise, role of healthcare professionals. Patients had differing perspectives
of self-management and were focussed on maintaining current activity levels. All
desired more knowledge about COPD.
Analysis of follow-up interviews identified themes - changing perceptions, the impact of SPACE for COPD, barriers to exercise, facilitators to exercise, the manual
as a motivator. The experience of using SPACE was positive and many described
the motivating effect of the manual. Education was an important component of
the intervention and self-management skills were demonstrated. At baseline patients anticipating positive results had been encouraged to initiate exercise and at
follow-up when positive results had been observed, this further reinforced exercise
behaviour. Barriers to exercise identified at baseline remained at follow-up.
Conclusion: ’SPACE for COPD’ has enabled patients to learn more about their
condition and become more active.

P1472
Do illness beliefs predict depression and quality of life after pulmonary
rehabilitation?
Natalie Zöckler 1 , Winfried Rief 1 , Nikola Stenzel 1 , Kerstin Kühl 1 , Klaus Kenn 2 .
1
Department of Clinical Psychology, Philipps University of Marburg, Germany;
2
Department of Pneumology, Schön-Klinikum Berchtesgadener Land, Schönau
am Königssee, Germany
Introduction: Several studies have demonstrated the relevance of illness beliefs
for health-related outcomes in chronic diseases. Patients form beliefs about possible causes, controllability and consequences. These illness beliefs are linked to
anxiety, distress and coping strategies.
Aim: Aim of this study was to examine the role of subjective illness beliefs in
chronic obstructive pulmonary disease (COPD) patients on later depression and
health-related quality of life after pulmonary rehabilitation (PR).
Methods: 96 COPD inpatients (GOLD III/IV; 56 female; M=61.3 yrs+8.7) were
tested for measures such as exercise capacity (6MWD) and forced expiratory volume in one second (FEV1% pred.) before and after PR. Additionally, assessment of
illness beliefs (Illness Perception Questionnaire-Revised (IPQ-R)), health-related
quality of life (HRQL;SF36) and depressive symptoms (Hospital Anxiety and
Depression Scale) was included.
Results: Biomedical variables showed a significant improvement after PR: 6MWD
66±56m; p <.001 (admission 294±136m) and FEV1 +4.67±8.43% pred.; p <.05
(baseline FEV1 33.52±12.53% pred.). Results of hierarchical multiple regression
analyses, after controlling for demographic variables and illness severity, indicated
that COPD-patients’ beliefs about their illness before PR predicted depressive
symptoms (β=0.46; p<0.001) and health-related quality of life (β=0.29; p<0.05)
after treatment.
Conclusion: Patients’ illness beliefs before PR strongly influence later healthrelated quality of life and depression. COPD-patients may benefit from interventions aimed at changing maladaptive illness beliefs to improve outcome of
treatment.

P1473
Evolution of functional capacity and health status 2 years after a pulmonary
rehabilitation programme
Vanda Areias 2 , Dalila Ferreira 1 , Ana Martins 1 , Isabel Matias 1 ,
Flávia Negrinho 1 , Fátima Rodrigues 1 . 1 Unidade de Reabilitação Respiratória,
Hospital Pulido Valente-Centro Hospitalar Lisboa Norte, Lisboa, Portugal;
2
Serviço de Pneumologia, Hospital de Faro, EPE, Faro, Portugal
Background: Pulmonary rehabilitation programs (PRP) have been shown to improve exercise capacity and health status and to reduce dyspnoea and healthcare
resources use, in patients (pts) with chronic lung disease. These benefits have been
shown to last for up to 9 months, however appear to decline by 12 months.
Aim: Evaluate functional exercise capacity and health status after PRP in pts
followed in “respiratory failure day hospital”.
Methods: Retrospective study of pts integrated in a PRP. After PRP, pts who kept
a physically active lifestyle (at least 3 walks of 30 minutes/week) were included in

the active group (AG). The others were considered as control group (CG). Were
analyzed demographic characteristics, pulmonary pathology, six-minute walk test
(6MWT) and St. George’s respiratory questionnaire (SGRQ).
Results: Thirty-two pts were included, 24 in the AG and 8 in the CG. 81% of the
pts had chronic obstructive pulmonary disease, with mean FEV1 of 42%.
Immediately after PRP, there was a significant improvement in the 6MWD and
SGRQ global score, in both groups. After completing PRP, there was a decline in
the mean 6MWD when evaluated at 6 months, 1 and 2 years as well as in SGRQ
score. However, after 2 years, the AG continued to show an average improvement
of 32m in the 6MWD and at least 4 points in SGRQ comparing with pre-PRP,
although in the CG, there was a clinically significant decline in 6MWD (-34m)
and SGRQ score (13 points).
Conclusion: Despite the progressive decrease of benefits after completing PRP in
the AG, these are still significantly positive 2 years after training, which does not
happen in the CG. Active lifestyle seems to contribute to maintain the benefits of
PRP.

P1474
Health-related quality of life in hypercapnic COPD patients during an
admission for acute exacerbation
Fransien Struik 1,5 , Huib Kerstjens 1,5 , Gerrie Bladder 1 , Nicolle Cobben 2 ,
Marianne Zijnen 3 , Jerryll Asin 4 , Peter Wijkstra 1,5 . 1 Department of Pulmonary
Diseases/Home Mechanical Ventilation, University of Groningen, University
Medical Center Groningen, Netherlands; 2 Department of Pulmonary
Diseases/Home Mechanical Ventilation, Maastricht University Medical Center,
Maastricht, Netherlands; 3 Department of Intensive Care/Home Mechanical
Ventilation, Erasmus MC, University Medical Center, Rotterdam, Netherlands;
4
Department of Pulmonary Diseases, Amphia Hospital, Breda, Netherlands;
5
GRIAC Research institute, University of Groningen, University Medical Center
Groningen, Netherlands
Introduction: Little is known about Health Related Quality of Life (HR-QoL)
during an admission in COPD patients with chronic hypercapnic respiratory failure
(CHRF) after an episode of ventilation for acute exacerbation. The Maugeri Respiratory Failure (MRF-28) and Severe Respiratory Insufficiency (SRI) questionnaires
were specifically developed for patients with stable CHRF.
Methods: Hospitalized patients still hypercapnic > 48 hours after ending mechanical (invasive or non inasive) ventilation filled in the SRI, MRF-28 and Chronic
Respiratory Questionnaire (CRQ), Groninger Activity Restriction Scale (GARS)
and Hospital Anxiety and Depression Scale (HADS). Concurrent validity was
evaluated by comparing both questionnaires with the CRQ. Construct validity
was determined by assessing correlations between the different domains of the
MRF-28, SRI, CRQ and both generic physical and psychological questionnaires
measured during admission.
Results: N= 163 COPD patients (67 men; age 63 yrs; FEV1 0.67Lm0.26). Total
scores and all domains of MRF-28 and SRI correlated (p<0.01) with the CRQ and
with its respective domains. Physical domains of all 3 questionnaires correlated
strongly with the GARS (r=0.77, 0.74 and 0.52, respectively) and psychological
domains of the SRI and CRQ with the HADS (r=0.79 and 0.76).
Conclusions: This study shows that SRI and MRF-28 are valid questionnaires in
hospitalized patients with CHRF who are still hypercapnic 48 hours after ending
mechanical ventilation for an acute COPD exacerbation. As the SRI is more
elaborate with also a psychological domain we recommend this questionnaire in
this specific group of severe COPD patients.

P1475
Health related quality of life and family burden in ALS patients. Differences
over time
Eleni Perantoni, Dimitra Siopi, Kalliopi Christoforatou, Andreas Kosmas,
Evaggelia Serasli, Vasileios Michailidis, Venetia Tsara. 2nd Pulmonary Clinic,
GH G Papanikolaou, Thessaloniki, Greece
The aim of this study was to investigate the health related Quality of Life (HQOL)
in ALS patients and the burden on their families over time.
Methods/Patients: The SF-36 was used for HQOL estimation in 15 ALS patients
and the Family Burden Questionnaire for assessment of objective and subjective
burden as well as adaptation strategies in 15 caregivers, with a 6 months interval.
Demographic characteristics of all subjects and patients ALSFS were recorded.
Results: Patients were aged (66.4±11.4 years) with ALSFS 27.6±8.4. All SF-36
domains had low scores except for pain and no statistical difference was observed after 6 months. Moderate/severe burden was objectively recognized by
42.8% of caregivers in employment, 60% in social activities, 40% in financial
and 64.3% in household management, although the subjective burden was lower
in most domains. After 6 months the objective and subjective burden was almost
constant. A significant negative correlation was observed between caregivers’
subjective burden in social activities, employment, patient’s physical function (r=0.596, p=0.019) and social function(r=-.905, p=0.013) respectively. Caregivers’
adaptation strategies changed over time in passivity (50% vs. 33.3%), ambivalence (66.7% vs. 60%), guilt (66.7% vs. 80%), resignation (16.7% vs. 26.7%),
hopefulness (33.3 vs. 53.3%) and in reorientation of their life (33% vs. 26.7%).
Hopefulness was significantly correlated with patients’ social function (r=0.648,
p=0,009).
Conclusion: ALS patients had low QOL. Families experienced a considerable
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amount of burden in all examined domains but also rather negative feelings which
seem to relinquish over time and re-organize their life to support the patient.

156. Lung transplantation: studies in candidates
and recipients
P1476
Results of a phase 2b multi-center trial of ALN-RSV01 in respiratory
syncytial virus (RSV)-infected lung transplant patients
Amy Simon 1 , Verena Karsten 1 , Jeff Cehelsky 1 , Shaily Shah 1 , Jared Gollob 1 ,
Rachel Meyers 1 , Akshay Vaishnaw 1 , Allan Glanville 2 , Martin Zamora 3 ,
John DeVincenzo 4 , Selim Arcasoy 5 , Michael Musk 6 , Urte Sommerwerk 7 ,
Jens Gottlieb 8 . 1 Research and Development, Alnylam Pharmaceuticals,
Cambridge, MA, United States; 2 Thoracic Medicine, St. Vincent’s Hospital,
Darlinghurst, Australia; 3 Pulmonary and Critical Care, University of Colorado
Hospital, Denver, United States; 4 Pediatrics and Infectious Disease, University of
Tennessee Health Science Center, Memphis, United States; 5 Pulmonary,
Columbia University Medical Center, New York, United States; 6 Respiratory
Disease, Royal Perth Hospital, Wembley, Australia; 7 Respiratory Medicine,
Westdeutsches Lungenzentrum am Universitaetsklinikum, Essen, Germany;
8
Respiratory Medicine, Medizinische Hochschule, Hannover, Germany

P1478
Multiple breath washout in bronchiolitis obliterans syndrome following
paediatric lung transplantation
Paul Robinson 1,2 , Helen Spencer 2 , Paul Aurora 2 . 1 Department of Respiratory
Medicine, The Children’s Hospital at Westmead, Sydney, NSW, Australia;
2
Department of Cardiothoracic Transplantation, Great Ormond Street Hospital
for Children NHS Trust, London, United Kingdom
Aim: Bronchiolitis obliterans syndrome (BOS) is a significant cause of morbidity
and mortality following lung transplantation. Lung Clearance Index (LCI) measured by multiple breath washout (MBW) detects early structural lung damage in
other paediatric obstructive lung disease. The aim was to determine the pattern of
LCI values in children with BOS.
Methods: Retrospective analysis of MBW and spirometry data from subjects
transplanted between 2002-2010 (date of annual MBW testing introduction). BOS
staging was defined using published “all age” reference equations. LCI in BOS 0,
0p and 1 were compared.
Results: 50/56 (89%) subjects had MBW performed (n=162): mean (SD:range)
3.1 (1.85:1-9) times over a mean (SD: range) follow up 1069 (613: 196-2613)
days. Abnormal LCI values (>7.5) were common post transplant (63/114 tests,
55%). LCI was increased in subjects with BOS. All those with persistent LCI>10
(n=8) died from severe BOS. Two distinct BOS patterns were seen: gradual vs.
very rapid FEV1 decline. Despite infrequent testing, earlier LCI signal was seen
in some (3/8) but not all 8 subjects (e.g. not those with rapid FEV1 decline).
BOS stage post transplant
No BOS

ALN-RSV01 is a small interfering RNA targeting RSV replication. A Phase 2a
randomized, controlled trial in 24 RSV-infected lung transplant patients administering nebulized ALN-RSV01 or PBO daily for 3 days was previously conducted
in which ALN-RSV01 led to a significant decrease in new or progressive bronchiolitis obliterans syndrome (BOS) at Day 90 (p=0.027). We have now performed
a Phase 2b multi-center, randomized, double-blind, PBO controlled trial in 87
RSV-infected lung transplant patients to examine the impact of ALN-RSV01 on
the incidence of new or progressive BOS at Day 180. RSV positive subjects were
randomized (1:1) to receive nebulized ALN-RSV01 or PBO daily for 5 days,
alongside the institution’s standard-of-care. Patients were prospectively stratified
for: 1) days from symptom onset to treatment; and 2) pre-infection BOS grade.
Of the 3,985 patients prescreened, 218 were RSV positive, of which 45 were
randomized to receive ALN-RSV01 and 42 to receive PBO [intent-to-treat (ITT)
population]. Ten patients were without confirmed RSV by central laboratory testing, thus a total of 77 patients (ALN-RSV01, n=44; PBO, n=33) comprised the
ITTc (ITT central RSV+) population. Baseline viral load was balanced between
both treatments. ALN-RSV01 was generally safe and well tolerated. There was a
decrease in new or progressive BOS at Day 180 in ALN-RSV01-treated patients
compared to PBO in the ITTc population (13.6% vs 30.3%, p=0.058), which was
statistically significant by prospectively defined Last Observation Carried Forward
(p=0.028) and Per-Protocol (p=0.025) analyses. ALN-RSV01 had a treatment
effect of 54-65% in all of the pre-specified populations.
P1477
The impact of desensitization therapy prior to lung transplantation
Suneesh Nair 1 , Rahat Hussain 1 , Hammad Qureshi 1 , Harish Seethamraju 2 ,
Kyle Dawson 2 , Pawel Kolodziejski 1 , Amit Parulekar 1 . 1 Dept. of Pulmonary and
Critical Care, Baylor College of Medicine, Houston, TX, United States;
2
Methodist J.C Walter Jr. Transplant Center, The Methodist Hospital, Houston,
TX, United States
Introduction: Limited data exists on the impact of allosensitization on waitlist
time and waitlist mortality in lung transplantation. No published data exists on the
impact of desensitzation therapy in lung transplant patients.
Aim: Determine the impact of desensitization therapy on wait time and waitlist
mortality.
Methods: We performed a retrospective cohort study based on chart review of
all patients listed for lung transplant between 1/1/2007 and 12/31/2010 at The
Methodist Hospital. Groups were compared by Chi square test. P-values of 0.05
were considered statistically significant.
Results: Excluding retransplant listings, 299 patients were listed for lung transplant. 30(10%) had panel reactive antibody (PRA) ≥25%, while 269 (90%) had
PRA <25%. Median wait time was significantly longer in those with PRA ≥25%
(181 days vs. 45 days, p= <0.0001). Waitlist mortality was also significantly higher
in those with PRA ≥25% (26.7% vs. 8.6%, p= <0.001). Of the patients with PRA
≥25%, 16 (53.3%) underwent desensitization with intravenous immunoglobulin
and plasma exchange +/– rituximab. Of the patients undergoing desensitization
therapy, 10 (62.5%) were transplanted, 4 died waiting (25%), and 2 (12.5%) are
still waiting. Of the patients with PRA ≥25% that did not receive desensitization
therapy, 7 (50%) were transplanted, 4 (28.6%) died waiting, and 3 (21.4%) are
still waiting.
Conclusion: PRA ≥25% was associated with a longer wait time and higher waitlist
mortality. Desensitization therapy did not improve waitlist time or waitlist mortality when compared to allosensitized patients that did not undergo desensitization.
Study is limited by being a retrospective, single center study with low numbers of
patients.

Any BOS

BOS 0p

BOS ≥1

Number of
MBW tests
70
46
38
8
LCI
7.34 (5.83-11.13) 7.90 (6.32-14.70)* 7.73 (6.32-13.14)* 12.3 (6.51-14.70)*†
LCI > 7.5
33/70 (47.1%)
32/46 (69.5%)
25/38 (65.8%)
7/8 (87.5%)
Data displayed as median (range). p<0.05 vs. *No BOS or † BOS 0p

.

Conclusion: LCI is frequently abnormal post lung transplantation. LCI is significantly elevated in BOS, and appears to increase with BOS severity. An early signal
of subsequent outcome may exist but optimal frequency of testing is yet to be
determined.

P1479
Assessment of the restrictive allograft syndrome in patients after lung
transplantation
Vasiliki Bessa 1 , Bjoern E. Kleibrink 1 , Gerhard Weinreich 1 , Markus Kamler 2 ,
Helmut Teschler 1 , Urte Sommerwerck 1 . 1 Department of Pneumology,
Ruhrlandklinik, West German Lung Center, University Hospital Essen, Germany;
2
Department of Thoracic and Cardiovascular Surgery, West German Heart
Center, University Hospital Essen, Germany
Background: Chronic lung allograft dysfunction (CLAD) is the leading cause of
long term mortality after lung transplantation. The rare but constant finding of
fibrotic changes has led to the hypothesis that bronchiolitis obliterans syndrome
(BOS) is not the only manifestation of chronic rejection after lung transplantation.
Aims: The purpose of our study was to evaluate the recently reported criteria for the
diagnosis of Restrictive Allograft Syndrome (RAS) in our post-lung transplantation
population.
Methods: We retrospectively analyzed the lung function tests from 162 patients
after lung transplantation from 2000 to 2011 with a conditional survival of 180
days. Established criteria for BOS were used for the definition of CLAD. RAS
was defined as a detectable, irreversible decline of more than 10% of the best posttransplant total lung capacity (TLC). CT-scans were evaluated for the detection of
possible causes for the TLC-decline.
Results: In our study 68 (42%) patients were diagnosed with CLAD, and 22 (14%)
of these patients met the criteria for RAS after exclusion of 13 patients with other
causes for a TLC-decline. Mean post-transplant survival was 2873±198 days in
patients with no CLAD, 2583±261 days in patients with BOS and 2624±318
days for RAS patients (p=n.s.). In the subgroup of RAS patients CT-scans showed
no alterations in 8 patients, honeycombing or reticular pattern in 3 patients and
consolidations or infiltrates in 8 patients.
Conclusions: The percentage of restrictive lung function patterns in CLAD patients was comparable to the previously published data. In our study mortality of
patients that developed RAS was not different from the BOS group.

P1480
Hyperinflation correlates with poor exercise tolerance in recipients with
advanced chronic lung allograft dysfunction
Hendrik Suhling 1 , Jessica Rademacher 1 , Mark Greer 1 , Tobias Welte 1 ,
Axel Havericht 2 , Gregor Warnecke 2 , Jens Gottlieb 1 . 1 Dpt. of Pulmonary
Medicine, Hannover Medical School, Hannover, Germany; 2 Dpt. of
Cardiothoracic, Transplantation and Vascular Surgery, Hannover Medical
School, Hannover, Germany
Background: Advanced chronic lung allograft dysfunction (CLAD) limits the sur-
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vival after lung transplantation and reduces health related quality of life (HRQOL).
Aims: The study was performed to find parameters correlating with low exercise
capacity of patients with advanced CLAD.
Methods: In this single-center prospective study, all patients with advanced CLAD
(FEV1 <50% baseline) in our out-patient clinic were screened between 1.7.2011
and 15.11.2011 by exercise capacity, HRQOL (using SF 36, St. George, HADS),
body composition, blood gas analysis, pulmonary function testing, respiratory muscle function and chest x –ray. The patients with low exercise capacity (LEC-CLAD)
were defined as 6MWT < 50% predicted or use of oxygen or wheelchair/rollator.
Results: 319 of 785 patients, had CLAD and 53 had the diagnosis of advanced
CLAD. A single patient refused consent to this study, 52 patients were included.
19 needed oxygen or had a 6 min walk test (6 MWT) fewer than 50% predicted
(LEC-CLAD). Patients with LEC-CLAD demonstrated lower forced vital capacity
(1820ml vs 2380ml, p = 0.001), pathologic respiratory muscle function (P0.1/Pimax
index: 0.14 vs. 0.06, p < 0.001), decreased inspiratory capacity (IC; 1190ml vs.
1620ml, p = 0.001). We were able to show a positive correlation between 6 MWT
and IC (r = 0,367, p < 0.001). Patients with LEC-CLAD demonstrated a decrease
in activity and social function.
Conclusion: Advanced CLAD is an inhomogeneity cohort of patients showing
different exercise tolerance of reduced lung function. We were able to demonstrated pronounced hyperinflation in patients with worse toleration and pathologic
respiratory muscle function.

P1481
Low BMI in emphysema patients: A contraindication for lung
transplantation?
David Ruttens, Stijn Verleden, Robin Vos, Elly Vandermeulen,
Annemie Vaneylen, Dirk Vanraemdonck, Bart Vanaudenaerde, Geert Verleden.
Lung Transplant Unit, KU Leuven and UZ Gasthuisberg, Leuven, Belgium
Lung transplantation (LTx) is an accepted therapeutic option for patient with endstage emphysema. These emphysema patients can be subdivided in blue bloaters
and pink puffers,although most patients have characteristics of both groups. BMI
is an important tool in distinguishing these subgroups. A low BMI is associated
with a poor nutritional status which may predict a poor outcome after LTx. We
aimed to investigate the outcome of emphysema patients with a low pre-transplant
BMI (<20) in terms of acute rejection (AR), lymphocytic bronchiolitis (LB), infections, BOS and survival. All 193 patients transplanted for emphysema between
1991-2011 and surviving more than 60 days post transplant, were included (53
SLTx(single) and 140 SSLTx(double)). AR, LB and BOS are diagnosed according
to the ISHLT criteria. Multivariate analyzes were done using SAS software.
Patients with a lower BMI (<20) had a significant better 10-years survival compared with those with a BMI>20 for the total population (p=0.01) (figure).
Prevalence of BOS was significantly lower within the lower BMI group, independent from other covariates (table). There is a statistical association between the
prevalence of BOS, infection and LB (table).

and lung weight steadily increased after reestablishment of lung perfusion (PAP
8.78±0.89 to 11.5±1.06cmH2 O; lung weight 22.1±1.32 to 35.4±4.23g). This development was significantly influenced by the intravascular pO2 (PAP 9.65±0.43
to 8.02±0.63cmH2 O; lung weight 17.9±1.54 to 21.5±2.29g, p<0.05).
Conclusions: Oxygenation of the lung perfusate during simulated transplantation
attenuates post transplant edema formation and decreases pulmonal arterial hypertension. Transfering this to the surgical situation, revascularisation of bronchial
arteries after lung transplantation might initiate positive effects in the early phase
after lung transplantation.

P1483
Extracorporeal life support (ECLS) as a bridge to lung transplantation (LTx)
Bartlomiej Zych 1 , Toufan Bahrami 1 , Anna Reed 2 , Mohamed Amrani 1 ,
Prashant Mohite 1 , Ajay Moza 1 , Heike Krueger 1 , Martin Carby 2 , Andre Simon 1 .
1
Department or Cardiothoracic Transplantation and Mechanical Circulatory
Support, Harefield Hospital, Royal Brompton and Harefield NHS Foundation
Trust, Harefield, Middlesex, United Kingdom; 2 Department of Respiratory
Medicine, Harefield Hospital, Royal Brompton and Harefield NHS Foundation
Trust, Harefield, Middlesex, United Kingdom
Purpose: Death on the waiting list remains high in patients awaiting LTx. ECLS
as a bridge may increase patient’s survival. We present our initial experience.
Materials and methods: Between Feb. 2010 and Dec. 2011 100 patients underwent LTx at our institution. 7 (7%) recipients were supported with ECLS prior to
LTx. Outcome, donor and recipient parameters were analysed.
Results: Donor age was 21(20;47) (median (interquartile range)) y.; gender –
F/M: 5/2, cause of death: intracranial haemorrhage 3, hypoxic brain injury 2,
bacterial meningitis 2; duration of donor mechanical ventilation was 2(2;2.5) days;
PaO2 /FiO2 ratio: 63.4(58.15;69.45) kPa. One patient died during the support.
Table 1. Recipients’ demographics and perioperative data
Recipient
Age (years)
Gender
Diagnosis
Type of ECLS

1

2

25
M
CF
v-v
ECMO
8

46
F
HP
ILA

3

4

21
23
F
F
CF
CF
v-v
ILA/v-v
ECMO ECMO
6
7/8

5

6

7

40
29
50
F
F
M
PH
E-D
PF
v-a
v-v
v-v
ECMO ECMO ECMO
33
7
9

Duration of ECLS (days)
1
Duration of postoperative
MV (hours)
624
384
72
46
304
398
301
ICU LOS (days)
26
26
10
11
18
19
17
#
Hospital LOS (days)
70
45
30
41
169
48
69
FEV1/FVC (%pred.) current 73.6/78.5 79.1/101 85.1/95 59.1/62.2 55.3/70.2 69.6/62 49.3/47
Follow up
739
416
221
182
169
86
67
CF, cystic fibrosis; HP, hypersensivity pneumonitis; PH, pulmonary hypertension; PF, pulmonary
fibrosis; E-D, Elerhs-Danlos syndrome related emphysema; ECMO, Extracorporeal Mebrane
Oxygenation; ILA, Interventional Lung Assist; LOS, length of stay. # Still in hospital.

Conclusion: ECLS as a bridge to LTx is a feasible option of treatment providing
good early results. Longer weaning from mechanical ventilation, hospital and ICU
LOS after transplantation should be expected.

We conclude from this single centre observation that emphysema patients with
a BMI below 20 have a better outcome in terms of BOS and mortality and this
should therefore no longer be regarded as contra- indication for LTx.

P1482
Systemic oxygenation affects post-transplantation edema formation and
pulmonary artery hypertension in an ex vivo animal model
Sara Klein, Stefan Dhein, Luisa Bauer, Franziska Schlegel, Sven Lehmann,
Markus Barten, Friedrich-Wilhelm Mohr, Hartmuth Bittner. Heart Center
Leipzig, Clinic for Cardiac Surgery, Leipzig, Germany
Introduction: By using an ex vivo model of isolated perfused and ventilated
rabbit lungs we investigated the influence of systemic oxygenation on pulmonary
function during simulated transplantation.
Methods: Lungs of New Zealand White rabbits were flush-perfused with Perfadex®
Solution, followed by an ischemic storage for 4h on ice. Thereafter ventilation
and reperfusion for 2h were continued to simulate a transplantation situation (oxygenated group, pulmonary artery pO2 =120mmHg). In another series the perfusate
inflow was gassed with nitrogen to simulate the typical situation with deoxygenated
pulmonary artery blood and not reanastomized private vessels(deoxygenated group,
pulmonary artery pO2 =50mmHg). Hemodynamic and ventilatory parameters were
continuously detected.
Results: After 2h reperfusion time the oxygenated group showed a significant
lower PAP and lung weight compared to the deoxygenated group (p<0.05). PAP

P1484
Superior lung preservation with a polyethylene glycol based solution in a
porcine lung transplant model
Anne Olland 1 , Arne Neyrinck 1,6 , Malika Benhamed 2 , Thomas Boogmans 6 ,
Alessia Stanzi 1 , Karim Elbayed 2 , Shana Wauters 1 , Geert Verleden 3 ,
Izzie Namer 4 , Dirk Van Raemdonck 1,5 . 1 Laboratory for Experimental Thoracic
Surgery, Catholic University Leuven, Leuven, Belgium; 2 CNRS UMR 7237, UMR
7177, Strasbourg University, Strasbourg, France; 3 Laboratory for Pneumology,
University Hospital Gasthuisberg, Leuven, Belgium; 4 Biophysics and Nuclear
Medicine Department, University Hospital, Strasbourg, France; 5 Thoracic
Surgery Department, University Hospital Gasthuisberg, Leuven, Belgium;
6
Anesthesiology Department, University Hospital Gasthuisberg, Leuven, Belgium
Objectives: Scot15® is a low-K+ preservation solution including polyethylene glycol (PEG) as a colloid for protection of vascular endothelium during cold ischemia.
PEG was previously demonstrated to have “immunocamouflage” properties. The
aim of this study was to assess whether these properties would be beneficial in a
pig lung transplant model.
Material: Domestic pig donor lungs were flushed either with Scot15® [S;n=6] or
Perfadex® [P;n=6] and stored on ice for 22 hours. The left lung was transplanted in
a recipient animal observed during 6 hours after reperfusion. Pulmonary vascular
resistance (PVR) and partial arterial oxygen tension (PaO2 ) were measured hourly.
Lung biopsies were taken for HRMAS detection of the respective colloid in the
lungs. Bronchoalveolar lavage (BAL) was taken to assess neutrophilic alveolar
recruitment. At the end of reperfusion, wet to dry weight ratio (W/D) was measured
as a marker of lung edema.
Results: HRMAS showed presence of PEG in the lungs in [S] before and during
the reperfusion. Dextran was not detected in [P]. After 6 hours of reperfusion,
PaO2 was significantly better in [S] (310±51mmHg versus 198±71mmHg in [P];
p=0.03). PVR remained lower in [S] but the difference did not reach signifi-
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cance. Differential cell count of BAL showed lower neutrophilic cell count in [S]
(89±67neutrophils in [S] versus 139±53 neutrophils in [P]; p=0.001). There was
no difference in W/D weight ratio (p=0.9).
Conclusion: After 22 hours of cold ischemia, oxygenation capacity was superior
with less inflammatory reaction in lung grafts preserved with Scot15® . Further
experiments to study the “immunocamouflage” properties of PEG based solutions
in lungs are warranted.

P1485
Low hypercapnic ventilatory response in long-term lung transplant recipients
predicts exercise impairment
Manuela Weidmann 1 , Bjoern E. Kleibrink 1 , Thomas Rabis 1 ,
Gerhard Weinreich 1 , Markus Kamler 2 , Helmut Teschler 1 , Urte Sommerwerck 1 .
1
Department of Pneumology, Ruhrlandklinik, West German Lung Center,
University Hospital Essen, Germany; 2 Department of Thoracic and
Cardiovascular Surgery, West German Heart Center, University Hospital Essen,
Germany
Background: Only few studies reported findings on CO2 rebreathing in long-term
bilateral lung transplant recipients. Bilateral lung transplantation causes denervation of the donor lung. This might have an impact on control of breathing
as measured by the hypercapnic ventilatory response (HCVR). The influence of
gender on HCVR and the relation to exercise capacity is unknown yet.
Objectives: To study HCVR and the relation to exercise capacity after bilateral
lung transplantation.
Methods and patients: Minute ventilation, respiratory rate and HCRV were studied in 24 bilateral lung transplant recipients (12 male). HCVR was measured
according to the Read protocol. Exercise testing was performed to evaluate the
maximum level of workload. This was expressed as percentage of the corresponding
reference value.
Results: Age and body mass index (BMI) of men and women were similar (age:
56±9 years vs. 54±9 years (n.s.), BMI: 26±3 kg/m2 vs. 25±6 kg/m2 (n.s.)).
Post-transplant period ranged from 6 months to 9 years. HCVR in lung transplant
recipients was 1.71±1.25 l/min/mmHg in men and 0.95±0.38 l/min/mmHg in
women (p<0.05). In healthy controls HCVR at our laboratory were 2.02±0.77
l/min/mmHg for men and 1.51±0.64 l/min/mmHg for women (p<0.05). After
adjustment for FEV1 and gender in multivariate analysis we found a statistically
significant correlation between the exercise capacity and HCVR.
Conclusion: There is a remarkable difference in ventilatory response to carbon
dioxide between male and female bilateral lung transplant recipients, suggesting
a role for denervation of the lung in the impairment of exercise capacity after
bilateral lung transplantation.

P1486
Sleep quality and sleep-disordered breathing in lung transplant recipients
Urte Sommerwerck 1 , Thomas Rabis 1 , Bjoern E. Kleibrink 1 , Nina Langguth 1 ,
Yi Wang 1 , Isaak Moraides 1 , Stefanie Werther 1 , Markus Kamler 2 ,
Helmut Teschler 1 , Gerhard Weinreich 1 . 1 Department of Pneumology,
Ruhrlandklinik, West German Heart Center, University Hospital Essen, Germany;
2
Department of Department of Thoracic and Cardiovascular Surgery, West
German Heart Center, University Hospital Essen, Germany
Background: To date, only a few studies with small sample size analysed sleepdisordered breathing (SDB) in lung transplant recipients (LTX). Therefore, little
is known on the prevalence of SDB and the impact of this disorder on morbidity
and mortality.
Objective: Our ongoing prospective study aims to determine the prevalence of
SDB and the consequences of this disorder in LTX.
Patients and Methods: Between March 2011 and February 2012 we included
28 clinically stable lung transplant recipients (16 men, time range after LTX 6
months to 9 years). Full polysomnography (PSG) was performed to investigate
sleep characteristics and SDB. An apnea-hypopnea index (AHI) ≥10/h was used as
definition for SDB. Daytime sleepiness was measured by the Epworth Sleepiness
Scale (ESS) questionnaire.
Results: Indications for LTX were: 15 COPD, 11 idiopathic pulmonary fibrosis, 1
alpha-1 antitrypsin deficiency, 1 pulmonary hypertension. Age was 54.2±8.3 years,
body mass index 25.5±4.0 kg/m2 and FEV1 69±31% predicted. The prevalence
of SDB was 57% (50% obstructive sleep apnea, 7% central sleep apnea). Total
sleep time (TST) was 372±91 min in the SDB group and 355±93 min in the
non-SDB group (n.s). Sleep efficiency was 68.7±17.1% in the SDB group and
67.1±19.9% in the non-SDB group (n.s). ESS was 4.5±4.1 in the SDB group and
3.6±3.2 in the non-SDB group (n.s).
Conclusions: The prevalence of SDB is high in lung transplant recipients, and
sleep quality is equally poor for those with and without SDB compared to the
general population. Interestingly, neither the occurrence of SDB nor the quality of
sleep was associated with symptoms of sleepiness as measured by ESS.

P1487
Comparison of two immunosuppressant triple therapies on airway
mucociliary clearance in rats
Maristela Prado e Silva 1 , Sônia Soto 1 , Francine Almeida 1 , Tatiana Limonete 1 ,
Edwin Parra 2 , Paulo Pêgo-Fernandes 1 , Fabio Jatene 1 , Rogerio Pazetti 1 .
1
Laboratory of Thoracic Surgery Research-LIM61, Cardiopneumology, Heart
Intitute (InCor) of Hospital das Clínicas da Faculdade de Medicina da
Universidade de São Paulo, Sao Paulo, SP, Brazil; 2 Pathology, Faculdade de
Medicina da Universidade de São Paulo, Brazil
The vast majority of lung transplant patients receive a maintenance immunosuppressive therapy consisting of a triple-drug regimen. However, these drugs are
related with important side effects and toxicities that limit their clinical use. We
hypothesized that different triple therapies could have different effects upon airway
mucociliary clearance. Wistar rats were randomly assigned in three groups (n=10
each): Control = saline solution; T1 = tacrolimus + mycophenolate + prednisone;
and T2 = cyclosporine + azathioprine + prednisone. After 7 days of treatment
by gavage, animals were killed, lungs excised and in situ mucociliary transport
velocity (MCTV) and ciliary beating frequency (CBF) measured by microscopic
direct view of airway ciliated epithelium. Mucus production by goblet cells was
quantified in tracheobronchial tissue. All animals from T1 and T2 groups showed
a significant decrease in MCTV in comparison with Control group (0.51±0.08,
0.98±0.13, and 1.34±0.23mm/min, respectively; p<0.001). The MCTV in T1 was
worse than in T2 (p<0.001). Indeed, CBF was slower in T1 and T2 versus Control
(9.82±0.71, 12.38±1.09, and 13.68±0.60 Hertz, respectively; p<0.005). Mucus
production was higher in T1 and T2 groups than in Control group (7.30±1.03,
5.92±0.75, and 4.27±1.29%, respectively, p<0.05). We conclude that both triple
therapies, mainly T1, caused an important impairment in airway mucociliary clearance by reducing MCTV and CBF and increasing mucus production. These data
must be considered by clinicians at the best immunosuppressant therapy choice.
This study was support by São Paulo Research Foundation.

P1488
Combined CMV prophylaxis reduces short term complications after lung
transplantation
Elisabetta Balestro, Emanuela Rossi, Francesca Lunardi, Marco Damin,
Nazarena Nannini, Monica Loy, Giuseppe Marulli, Federico Rea,
Fiorella Calabrese. Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova Medical School, Padova, Italy
Among solid organ transplant recipients, lung transplant ones are at highest risk of
cytomegalovirus (CMV) infection. The advent of CMV prophylaxis and changes
in prophylactic protocols have contributed to a steady decline in CMV infection
and mortality; however its potential impact on short-term outcome needs further
investigation. The aim of the study is to evaluate the effect of combined CMV
prophylaxis in reducing short term acute illness after transplant. A consecutive
series of 52 CMV high-risk lung transplant recipients who had more than one year
follow-up, were studied. The study group (n=26; age 44±2yrs) received ganciclovir or valganciclovir from postoperative day 15 and CMV-Immunoglobulins for
six months, while the control group (n=26; 40±2yrs) was treated with pre-emptive
therapy. Viral Infection Index (number of BAL with infection/total BAL number),
acute rejection index (ARI, number of acute rejections/total transbronchial biopsies number), incidence of CMV pneumonia and early onset BOS were obtained.
Viral Infection Index, infection index simply related to CMV as well as ARI
were significantly reduced in the study group than in the control group (mean
33%Vs50% p=0.02; 14%Vs27% p=0.05 and 13%Vs26% p=0.04, respectively),
while the incidence of CMV-pneumonia and BOS were similar in the two groups.
A significant relationship between combined CMV prophylaxis and a reduced
prevalence of acute rejection was observed by logistic regression analysis, even
when considering grade A3 only (p=0.01). In conclusion our data underline the
strong efficacy of combined CMV prophylaxis in reducing infections as well
as acute rejections, particularly the most severe ones, in lung transplant recipients.

P1489
Vascularization of heterotopic tracheal transplant in mice
Simona Nemska, François Daubeuf, Nelly Frossard. Laboratoire d’Innovation
Thérapeutique, University of Strasbourg/CNRS, Illkirch, France
Heterotopic tracheal transplantation (HTT) is a commonly used model to study
obliterative bronchiolitis (OB) in mice. Vascularization of the graft in this model
has not been reported. We here describe that vascularization occurs early after
HTT.
Methods: HTT (iso- and allograft) was performed (D0-D21). The graft was collected, paraffin-embedded, and cut into sections for anti-CD31 (Santa Cruz) and
anti-LYVE1 (Abcam) immunostaining. Groups of 4 grafts were pooled for RNA
extraction, and VEGF, angiopoietin-2 and podoplanin mRNAs quantification in
grafts versus control non transplanted tracheas. In another series of experiments,
biotinylated dextran was injected I.V. 10min before graft harvest.
Results: CD31 immunostaining increased from D0 to D7 in the tracheal tissue of
iso- and allograft (72±12 and 43±8 vessels/mm2 ), indicating neovascularization
of the tissue. VEGF mRNA expression increased with a peak at D1 (8±3-fold)
both in iso- and allografts, whereas angiopoietin-2 mRNA increased from D7
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(42±10-fold) to D21 (40±17-fold) in allograft, significantly higher than in isografts. Immunostaining of the lymphatic vessels with LYVE1 occurs at D21 in
allografts, and expression of podoplanin mRNA increased at D3 and D7 to return
to baseline levels at D21. Functional microvessels labeled with biotinylated dextran
were observed in the subepithelium both in iso- and allografts (35±20 and 48±16:
D3; 131±42 and 56±11: D7). At D21, labeled microvessels vascularized the
trachea (44±03) and the fibroproliferative tissue (OB) (43±17).
Conclusion: The grafts in HTT are vascularized with functional blood and lymphatic vessels. Our data are in strong support of the use of the HTT model for
proof of concept studies in OB.

P1490
Study of CD44 expression in fibroblastoid cells isolated from BAL of LTR
Emanuela Cova, Simona Inghilleri, Simona Miserere, Monica Morosini,
Daniela Capuano, Rita Di Domenica, Tiberio Oggionni, Federica Meloni.
Department of Haematological Pneumological and Cardiovascular Sciences,
Section of Pneumology, University of Pavia & IRCCS San Matteo Foundation,
Pavia, Italy
Progressive and irreversible fibroproliferative process leads to BOS. The presence
of mesenchymal cells, the primary source of fibrotic cells, has been described
in BAL fluid of LTR as predictive of BOS onset (Badri et al, 2011). CD44 cell
surface glycoprotein has been found increasingly expressed by graft infiltrating
lymphocytes, macrophages and AR fibroblasts with active OB. CD44 has been also
associated to an invasive fibroblast phenotype. Inhibition of mTOR, responsible of
cell over-proliferation has been found effective in treating fibrotic process.
Aim of this work is to assay CD44 expression in fibroblastoid cells derived from
colony-forming units (CFU) of mesenchymal cells isolated from BAL of LTR
patients with BOS 0p, 1 and 2 to evaluate its implication in fibrotic process. In
addition, in the same cells expression of the active form of mTOR has been assayed
to specifically target pharmacological treatment.
Methods: Mesenchymal CFUs from BAL were isolated from two patients with
BOS 0p, two with BOS 1 and one with BOS 2, respectively. Proliferation rate
was evaluated at 24, 48 and 72 h. CD44 and mTOR expression was assayed by
immunocystochemistry.
Results: BOS 1 and 2 patients showed moderate to strong expression of both CD44
and mTOR in 80% cells and weak in 20% cells. BOS 0P subjects displayed moderate to high expression in 5% cells, weak signal in 60% and no detection in 35%
cells. We also found that cells isolated from BOS 0p had a significantly (P<0.01,
ANOVA) lower proliferation rate compared to other cultured fibroblastoid cells.
Conclusion: These results open new perspectives in the identification of a specific
fibroblastoid phenotype linked to BOS grades and to target a therapeutic treatment.

P1491
Oxidized-polymers of Z-AT are associated with exaggerated pulmonary
inflammation post lung transplantation
Sam Alam 1 , Karthik Santhanakrishnan 2 , Jas Parmar 2 , Ravi Mahadeva 1 .
1
Medicine, University of Cambridge, United Kingdom; 2 Transplant Unit,
Papworth Hospital, Cambridge, United Kingdom
Z antitrypsin (Z-AT) polymerises in the liver and is associated with early onset
emphysema. Z-AT polymers are inactive as antiproteinases. We studied patients
with and without Z-AT deficiency who had had a lung transplant for emphysema,
to examine the relationship between oxidized-polymers (Ox-pZ-AT) and infection/inflammation. BALF was obtained at scheduled surveillance, and as indicated
for infection/rejection and airway injury and, assessed by ELISA and immunoblot
using a mAb (3F4) to oxidized AT. BALF cell pellets were lysed and HLE activity
was used as a measure of PMN count. 16 patients post-transplant were evaluated,
6 Z-AT (15 samples); 9 infective tracheobronchitis, 3 airway stenosis, 1 reflux,
2 normal, and 10 M-AT (20 samples); 7 infective tracheobronchitis, 8 rejection,
5 normal. The Z-AT group with infection had higher Ox-pZ-AT; 386±85ng/ml
mean(SEM), p<0.001 (compared with non-infected Z-AT group, 100±46ng/ml)
and confirmed by immunoblot. The Z-AT group had higher free HLE than M-AT,
139(226-102)ng/ml vs. 74(105-46), (Z vs. M), p<0.001. Free HLE in Z-AT was
correlated with Ox-pZ-AT levels; R2 =0.89. HLE assay of lysed neutrophils showed
that the Z-AT group had a higher total PMN count than M-AT; 81±19ng/ml vs.
39±15, p=0.03; infected Z-AT (54±9ng/ml) vs. infected M-AT (31±8), p=0.03.
Ox-pZ-AT present in BALF of Z-AT transplanted individuals are associated with
excess PMN and, closely correlated with free HLE. Ox-pZ-AT production results
in further reduction of the anti-proteinase and anti-inflammatory protection in
the lung and leads to PMN influx. This may predispose Z-AT individuals to
exaggerated lung destruction and a worse outcome after lung transplantation.

P1492
Characterisation and hepatocyte-like differentiation of mesenchymal stem
cells derived from adipose tissue of immunodeficient mice
Sandra Pelz, Peggy Stock, Sandra Brückner, Madlen Hempel, Bruno Christ.
Department of Visceral-, Transplantation-, Thorax- and Vascular Surgery, Leipzig
University, Leipzig, Germany
Background: Mesenchymal stem cells (MSCs) can differentiate into hepatocytelike cells both in vitro and in vivo. These cells may represent a new resource

for the treatment of distinct liver diseases, such as alpha-1 antitrypsin deficiency
(AATD), a metabolic disease that has pathological consequences for the liver.
Aims and objectives: To isolate MSCs from mouse adipose tissue and verify their
potential for differentiation to explore their use for alleviating the shortage of liver
transplantation donors to treat AATD.
Methods: MSCs were isolated from immunodeficient mice and cultured to 90%
confluency. After DNA demethylation, a differentiation medium was applied and
cellular morphology was assessed by microscopy after 0, 7, 14 and 21 days.
Flow cytometry was used to detect mesenchymal (CD13, CD29, CD44, CD105)
and haematopoietic (CD34, CD45) cell surface markers to estimate the number of
differentiated cells. Gene expression of the hepatocyte-specific markers transferrin,
albumin, CK18, CD26 and CYP3A1 was measured by semi-quantitative reverse
transcription polymerase chain reaction.
Results: During differentiation, the morphology of MSCs changed from a spindle
shape into a more polygonal aspect. Mesenchymal markers were expressed at each
time point, whereas haematopoietic markers were hardly detectable after 21 days.
The relative gene expression of the hepatic markers was increased at each time
point.
Conclusion: MSCs derived from mouse adipose tissue may differentiate into
hepatocyte-like cells in vitro. Consequently, the potential therapeutic benefit of
MSCs in a syngeneic mouse model of chronic AATD can now be analysed.

P1493
Creatine supplementation attenuates systemic and pulmonary effects of acute
lung injury induced by pulmonary ischemia-reperfusion in rats
Francine Almeida 1 , Rogerio Pazetti 2 , Fernanda Degobbi Tenório Quirino Santos
Lopes 1 , Sonia Fatima Soto 1 , Milton Arruda Martins 1 , Marisa Dolhnikoff 3 ,
Rodolfo Paula Vieira 4 . 1 Clinical Medicine (LIM 20), University of Sao Paulo,
School of Medicine, Sao Paulo, SP, Brazil; 2 Thoracic Surgery (LIM 61),
University of Sao Paulo, School of Medicine, Sao Paulo, SP, Brazil; 3 Pathology
(LIM 05), University of Sao Paulo, School of Medicine, Sao Paulo, SP, Brazil;
4
Post-graduation Program in Biophotonics Applied to Health Sciences, Nove de
Julho University, Sao Paulo, SP, Brazil
Creatine supplementation (CS) presents prophylactic and therapeutic effects for
some muscular, cardiovascular and neurological disorders. In case of temporary
ischemia, CS improves the capacity to generate ATP reducing cell damage. Ischemia and reperfusion (IR) injury is partially attributed to decreased intracellular
ATP turnover, but also to increased oxidative stress and reduced IGF-1. Thus,
this study evaluated the effects of 5 days of CS prior 90 minutes ischemia of left
pulmonary artery followed by 120 minutes of reperfusion in 40 male Wistar rats
divided in 4 groups: Sham-operated, Creatine+Sham, Ischemia/Reperfusion, Creatine+Ischemia/Reperfusion. Lung mechanics, exhaled nitric oxide, cellularity in
systemic circulation and in bronchoalveolar lavage (BAL), neutrophils and edema
in lung tissue, total proteins in BAL, the levels of IL-1beta, IL-4, IL-6, IL-17, KC,
MCP-1 and TNF-alpha in serum and in bronchoalveolar lavage were evaluated by
ELISA, as well as the expression of IGF-1, iNOS and caspase-3 in lung tissue.
Compared with IR group, CS supplementation (CS+IR group) resulted in a reduction of exhaled nitric oxide (p<0.05), tissue damping (GTIS) and tissue elastance
(HTIS) (p<0.05), total cells and neutrophils number in systemic circulation, in
BAL and also in lung tissue (p<0.01), BAL levels of total proteins (p<0.05) and
edema index in lung tissue (p<0.05), and systemic and pulmonary IL-1beta levels
(p<0.05). In addition, CS resulted in increased expression of IGF-1 in lung tissue.
CS presents protective effects for the development of pulmonary and systemic
manifestations of acute lung injury caused by pulmonary IR.

157. Pulmonary circulation: clinical aspects of
PAH, PTE and CTEPH
P1494
The development of pulmonary hypertension after first episode of acute
pulmonary embolism and related risk factors
Shuai Zhang 1 , Zhenguo Zhai 1 , Yuanhua Yang 1 , Tuguang Kuang 1 ,
Chen Wang 1,2 . 1 Respiratory and Critical Care Medicine Department, Beijing
Institute of Respiratory Medicine, Beijing, China; 2 Respiratory and Critical Care
Medicine Department, Beijing Hospital, Beijing, China
Background: Part of patients with acute pulmonary embolism(PE) will develop
into pulmonary hypertension(PH) including chronic pulmonary thromboembolic
hypertension(CTEPH). Related risk factors need to be addressed to guide clinical
practice.
Objectives: To investigate the incidence of PH after PE and related risk factors.
Methods: Consecutive patients diagnosed as acute PE admitted to our institute
from 2006 to 2010 were included. All the patients were followed till Dec 2011.
During the follow-up, patients with PH showed in echocardiogram, defined as
estimated systolic pulmonary artery pressure(sPAP) over 50mmHg, received right
heart catheterization to confirm the diagnosis of CTEPH.
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Results: 612 patients were included and the median follow-up period was 36
months. All-cause mortality was 17.3%. 15 patients developed into PH and 10
were diagnosed as CTEPH. The 1-, 2- and 5-year cumulative incidences of PH
were 1.0%(95%CI 0.2%-1.8%), 1.3%(95%CI 0.3%-2.3%) and 3.5%(95%CI 1.5%5.5%) respectively. Patients with varicose vein of lower limbs(HR 5.480,95%CI
1.058-28.385) and existence of PH at the beginning(HR 10.743,95%CI 2.31549.852) had higher risk in developing into PH.

Conclusions: CTEPH is a serious complication in a significant number of PE
cases. History of varicose vein of lower limbs and estimated sPAP over 50mmHg
at the first episode of PE seem to predict the risk of CTEPH in long-term follow-up.

P1495
Measurement of gas transfer components using nitric oxide in post
pulmonary endartectomy (PEA) chronic thromboembolic hypertension
(CTEPH) patients
Louise Harlow, Katrina Oates, Robert MacKenzie-Ross, Joana Pepka-Zaba.
Respiratory Physiology, Papworth Hospital NHS Foundation Trust, Cambridge,
United Kingdom
Introduction: Reduced TLCO is frequently observed in CTEPH patients. Previous
work has indicated the value of nitric oxide (NO) to differentiate the diffusing
membrane capacity (Dm) and capillary blood volume (Vc); the components of
TLCO. It has been suggested, that TLNO is a more accurate reflection of Dm,
due to greater affinity for haemoglobin and independence from Vc. This study
uses new technology to measure Dm and Vc, using NO, in a cohort of post PEA
CTEPH patients. The aim of the study is to compare the relative contribution of
Dm and Vc to the reduction in TLCO.
Methods: We studied 24 CTEPH patients (14male, 10female, mean age 56±15)
post PEA. Full lung function were performed and TLNO and Dm were measured
using single breath for NO and CO on a PFTpro system (Viasys). Vc was calculated using the equation 1/DLCO-1/DmCOxqCO=1/Vc. Patients with co-existing
parenchymal lung disease were excluded from the study. Correlations between
variables were looked at using Pearsons.
Results: Both Dm and Vc demonstrated a significant correlation with TLCO. Vc
was reduced more than Dm (60%/89% respectively).
Conclusions: TLCO is still reduced post PEA, despite successful de-bulking of
proximal obstructions and normal TLC and RV. The method used in this study
is able to distinguish between the two components of gas transfer. Vc is more
affected than the alveolar component Dm. The new technology offers a simple
patient friendly procedure allowing measurements of Dm and Vc. This has the
potential for improving our understanding of the different components of gas
transfer. Further work is warranted in this area.

P1496
Circulating microRNA signature and its novel involvement in pathogenesis of
chronic thromboembolic pulmonary hypertension
Lijuan Guo 1,2,4 , Jun Cai 5 , Lei Wang 1,2,4 , Jifeng Li 1,2,4 , Jie Liu 2 ,
Yuanhua Yang 1,4 , Baosen Pang 1,4 , Zhenguo Zhai 1,4 , Yan Liu 4,5 , Song Gu 4,5 ,
Chen Wang 1,3,4 , Jun Wang 1,2,4 . 1 Beijing Key Laboratory of Respiratory and
Pulmonary Circulation Disorders, Beijing Chao-Yang Hospital, Beijing, China;
2
Department of Physiology, Capital Medical University, Beijing, China;
3
Department of Beijing Hospital, Ministry of Health, Beijing, China; 4 Beijing
Institute of Respiratory Medicine, Beijing Chao-Yang Hospital, Beijing, China;
5
Cardiology Center, Beijing Chao-Yang Hospital, Beijing, China

(ET-1) and transforming growth factor beta receptor 1 (TGFBR1) was the direct
targets of let-7b by reporter assay, and plasma ET-1 level was reversely correlated
to let-7b. TGFBR1 was further required for induction of ET-1 in endothelial cells.

P1497
Persistent lung perfusion defect is a risk factor for recurrent venous
thromboembolism after pulmonary embolism
Alexis Ferré 1,2 , Benjamin Planquette 1,2,3 , Amandine Vial 1,2 , Antoine Roux 1,2 ,
Joseph Emmerich 1,3,4 , Guy Meyer 1,2,3 , Olivier Sanchez 1,2,3 . 1 Université Paris
Descartes, Sorbonne Paris Cité, Paris, France; 2 Service de Pneumologie et Soins
Intensifs, Hôpital Européen Georges Pompidou, Paris, France; 3 INSERM U 765,
Faculté de Pharmacie, Paris, France; 4 Service de Médecine Vasculaire, Hôpital
Européen Georges Pompidou, Paris, France
Introduction: Up to 50% of patients with pulmonary embolism (PE) still have
lung perfusion defects after 6 months of anticoagulant treatment, but little is known
about the risk of recurrence in patients with persistent perfusion defect after an
acute PE.
Aim of the study: To assess the risk of recurrent venous thromboembolism (VTE)
in patients with persistent lung perfusion defects after a first episode of PE.
Patients and methods: Consecutive patients given at least 3 months of anticoagulant for an objectively proven first episode of acute PE were included.
Ventilation/perfusion (V/Q) lung scan was performed 6 to 12 months after the
diagnosis of PE. Objectively proven recurrent deep vein thrombosis (DVT) and
PE were registered during follow-up. Persistent perfusion defects were defined as
a pulmonary vascular obstruction > 10% on the V/Q lung scan.
Results: 318 patients (mean age 58±19 years) with an acute PE were included. 63
(19.8%, 95% CI, 15.4-24.2%) had persistent perfusion defects. During follow-up
(median duration: 51 months [25th 75th percentiles: 27 - 73 months]), 71 patients
(22%) had a recurrent episode of VTE. In multivariate analysis, persistent defect
(HR 2.22; 95% CI, 1.3-3.75; p =0.0048), unprovoked PE (HR 3.48; 95% CI,
1.96-6.19; p<0.0001), persistent risk factor for VTE (HR 2.64; 95% CI, 1.08-6.48;
p<0.0001) and age ([60 to 75] years; HR 1.88; 95% CI, 1.0-3.61; p=0.0112)
were identified as independent risk factors for recurrent VTE whereas prolonged
anticoagulation was a protecting factor (HR 0.19; 95% CI, 0.07-0.54; p=0.0001).
Conclusion: Persistent perfusion defect is an independent risk factor for recurrent
VTE after a first episode of PE.

Chronic thromboembolic pulmonary hypertension (CTEPH) is a progressive disease characterized by multiple etiology and mechanism. Circulating miRNA is
partially derived from cells affected by disease and therefore can serve as potential biomarker and reflect the pathogenesis of this disease. In present study,
we compared miRNA expression in plasma from 10 CTEPH patients and 10
healthy control subjects by microarray, and fourteen miRNAs were indentified to
be differentlially expressed.
Selectively, five of the differentially expressed miRNAs were further validated in
an independent 40 pairs of subjects by stem-loop qRT-PCR, among which let-7b
and miR-22 were downregulated to about 25% in CTEPH patients. Endothelin-1
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P1498
Involvement of the pulmonary micro-vasculature in chronic thromboembolic
pulmonary hypertension (CTEPH)
Sven Günther 1,6,7 , Olaf Mercier 2,6,7 , Xavier Jaïs 1,6,7 , David Montani 1,6,7 ,
Sophie Maitre 3,6 , Jean-François Paul 4 , Vincent de Montpréville 5 , Elie Fadel 2,6,7 ,
Marc Humbert 1,6,7 , Gérald Simonneau 1,6,7 , Philippe Dartevelle 2,6,7 ,
Peter Dorfmüller 5,6,7 . 1 Department of Pulmonology, Hopital Antoine Béclère,
Clamart, France; 2 Department of Thoracic Surgery, Centre Chirurgical Marie
Lannelongue, Le Plessis Robinson, France; 3 Department of Radiology, Hopital
Antoine Béclère, Clamart, France; 4 Department of Radiology, Centre Chirurgical
Marie Lannelongue, Le Plessis Robinson, France; 5 Department of Pathology,
Centre Chirurgical Marie Lannelongue, Le Plessis Robinson, France; 6 Faculté de
Médecine, University Paris Sud, Kremlin-Bicêtre, France; 7 INSERM U999,
Hypertension Artérielle Pulmonaire: Physiopathologie et Innovation Thérapeutique, Centre Chirurgical Marie Lannelongue, Le Plessis Robinson, France
Introduction: Pulmonary endarterectomy (PEA) is the treatment of choice for
patients with CTEPH. However, a limited subset of CTEPH patients present with
persistent PH after PEA.
Aims: To assess microvascular lesions and clinical characteristics in CTPEHpatients with persistent PH after PEA.
Methods: We analyzed lung histology available from 8/10 patients with persistent
PH after PEA and compared them with 10 randomly selected CTEPH-patients
with successful PEA.
Results: Histopathology from 8 persistent PH patients revealed thrombotic lesions,
intimal fibrosis and medial hypertrophy in peripheral small muscular pulmonary
arteries of all analyzed lungs. 7/8 persistent PH patients displayed moderate pulmonary venous involvement, including intimal fibrosis of small pre-septal venules,
foci of capillary multiplication, and hemosiderosis. All cases presented hypertrophy
of bronchiolar systemic arteries. Hemodynamic data, exercise testing and medical
history exhibited non-significant but by-trend discriminating values between the
persistent PH and the successful PEA group for PVR (1199±154 dynes s cm-5
versus 825±98 dynes s cm-5 ), DLCO (63±5% versus 75±4%), 6-minute-walkdistance (6MWD) (272±48m versus 415±31m), history of vascular implants (6/10
versus 0/10), and presence of subpleural septa on chest scanner (6/10 versus 2/10).
Conclusion: We report conspicuous remodeling of the pre- and post-capillary
microvasculature in CTEPH-patients with persistent PH after PEA. Group-related
discrepancies of PVR, DLCO, 6MWD, vascular implant-history, and one radiologic criterion were observed in CTEPH patients with persistent PH, as compared
with CTEPH-patients with successfull PEA.

P1499
Inventive protocols of CT pulmonary angiography (CTPA) avoid artifacts in
right pulmonary artery (rPA), improving detectability of pulmonary
embolism (PE)
Miho Ikura 2 , Hirohiko Ikura 1 , Hisayuki Abe 1 , Seiichiroh Watanabe 1 ,
Shin Kimoto 2 , Yohko Kawawa 3 . 1 Pulmonology, Radiology First Hospital,
Imabari, Ehime, Japan; 2 Radiology, Radiology First Hospital, Imabari, Ehime,
Japan; 3 Radiology, National Cancer Center, Tokyo, Japan
Purpose: A bolus injection of contrast medium (CM) in CTPA over-elevates the
density in the veins. It makes too difficult to diagnose PE sometimes.
The purpose of this study is to evaluate three injection protocols for CTPA to
improve the image quality of rPA.

P1500
Sleep-disordered breathing in acute pulmonary embolism: A dangerous
comorbidity?
Thomas M. Berghaus, Christian Faul, Fabian Unterer, Wolfgang von Scheidt,
Martin Schwaiblmair. Department of Cardiology, Respiratory Medicine and
Intensive Care, Klinikum Augsburg, Ludwig-Maximilians-University Munich,
Augsburg, Germany
Background: Sleep-disordered breathing (SDB) is a common comorbidity in
patients with acute pulmonary embolism (PE) but its prognostic relevance is not
clear. Therefore, we conducted a prospective cohort study to clarify if the presence
of SDB is associated with an adverse outcome in acute PE.
Methods: 106 consecutive PE patients were prospectively evaluated by portable
monitoring (PM). Nocturnal polysomnography was performed in all subjects who
have been diagnosed by PM to have an apnoea-hypopnoea index (AHI) > 15/h or
evidence of increased daytime sleepiness. All-cause mortality was registered after
a mean observation period of 12 months.
Results: Neither central sleep apnoea nor periodic breathing were observed. Mild
obstructive sleep apnoea (OSA) was diagnosed in 35.8% of patients. 12.3% of
subjects suffered from moderate OSA. In 10.4% of the study population OSA was
found to be severe. High-risk PE was significantly more frequent among study
participants with an AHI > 15/h (p = 0.005). All-cause mortality was significantly
higher in patients with moderate to severe OSA compared to subjects with an AHI
> 15/h (8.3% vs. 2.4%, p = 0.003).
Conclusion: OSA is a common comorbidity to PE and might be associated with
an increased mortality in survivors of acute PE.

P1501
Red cell distribution width (RDW): A new predictor for chronic
thromboembolic pulmonary hypertension
Yasin Abul 1 , Savas Ozsu 1 , Ahmet Korkmaz 2 , Yilmaz Bulbul 1 , Tevfik Ozlu 1 .
1
Pulmonary Medicine, Karadeniz Technical University Faculty of Medicine,
Trabzon, Turkey; 2 Pulmonary Medicine, Ministry of Health Rize Government
Hospital, Rize, Turkey
The most important long-term complication of pulmonary thromboembolism
(PTE) is chronic thromboembolic pulmonary hypertension (CTEPH) associated
with considerable morbidity and mortality.It is uncertain why some patients with
acute pulmonary embolism develop CTEPH and others do not.Elevated red blood
cell distribution width (RDW) has been associated with adverse outcomes of
heart failure,pulmonary embolism and idiopathic pulmonary hypertension.Our aim
is to investigate whether RDW might be a predictor of CTEPH in pulmonary
embolism patients or not.This study is retrospective cohort study.A total of 203
consecutive patients with acute PE were included. Minimum follow-up period
was 10 months.We collected each patient’s baseline characteristics including
RDW,Troponin-T and CRP.Receiver operating characteristic (ROC) analysis was
performed to determine the optimal RDW cut-off levels to predict CTEPH. CTEPH
frequency in PE patients(n=203) was 7.9% (n=16). RDW was higher in CTEPH
patients than the patients without CTEPH (17.04±3.46; 14.64±1.82) (p=0.015).
The optimal cutoff value of RDW for predicting CTEPH 14.65.The area under the
curve of RDW for prediction of CTEPH was 0.735 (CI: 0.600-0.869). In cases
with RDW levels >14.65, the specificity and sensitivity for CTEPH were 62% and
75%, respectively.Negative predictive value of RDW at cutoff 14.65 for CTEPH
was 96.7%. At multivariate regression analysis,RDW, hazard ratio: 1.58 (95%
confidence interval: 1.09-2.30) was predictor of CTEPH (p=0.016).High RDW
levels was an independent predictor of CTEPH in PE patients.Therefore, RDW
levels may provide a potential marker to predict CTEPH in PE patients.

P1502
The incidence of venous thromboembolism recurrence in patients after first
episode acute pulmonary embolism and related risk factors
Shuai Zhang 1 , Zhenguo Zhai 1 , Yuanhua Yang 1 , Tuguang Kuang 1 , Wanmu Xie 1 ,
Chen Wang 1,2 . 1 Respiratory and Critical Care Medicine Department, Beijing
Institute of Respiratory Medicine, Beijing, China; 2 Respiratory and Critical Care
Medicine Department, Beijing Hospital, Beijing, China

Materials and methods: 24 consecutive patients suspected PE underwent CTPAs
using a 64-detector MDCT. Each protocol was started with a 3.5ml/sec.-injection
of 100ml of CM (300mgI/ml) via vein in upper limb. Three protocols followed
the above CM injection, protocol-1 (P-1) with immediate exposure, protocol-2
(P-2) with exposure after 10 sec.-delayed, and protocol-3 (P-3) with exposure
after injection of 30ml saline (3ml/sec.). We observed artifacts regarding rPA,
subclavian veins, calcification, and motion. Then an artifact-observed score (AOS)
was given 0 to 4 as artifact grade.
Results: Each average of AOS in rPA was 1.50 in P-1, 0.25 in P-2, and 0.13 in P-3.
The AOS in P-1 was higher than the others, in P-2 (p=0.04) and in P-3 (p=0.001).
Each average of AOS in subclavian veins and motion artifact did not differ from
P-1 to P-3. The CM-density of all regions of interest in P-1 were higher than the
others significantly.
Conclusion: Two inventive protocols are useful to reduce the artifacts in rPA.
They may improve detectability of thrombi in rPA in CTPA.

Background: Early identification of recurrent venous thromboembolism(VTE) in
patients with first episode acute pulmonary embolism(PE) and related risk factors
is important in clinical practice.
Objectives: To investigate the incidence of recurrence after PE, and identify
clinical parameters associated with a higher likelihood of recurrence.
Methods: Consecutive patients with acute PE from 2006 to 2010 were enrolled.
Baseline clinical data was collected and patients were followed up for years. The
primary endpoint is symptomatic recurrent VTE and the second endpoint is death.
Results: 612 patients were included.The median follow-up period was 36
months and all-cause mortality was 17.3%. The 1-, 2- and 5-year cumulative recurrent incidences were 3.9%(95%CI 2.3%-5.5%), 6.9%(95%CI 4.9%8.9%) and 13.5%(95%CI 10.2%-16.8%) respectively. Patients with unprovoked
PE(HR 3.512,95%CI 1.810-6.814), concurrent deep venous thrombosis(DVT)
(HR 5.390,95%CI 1.833-15.846) or varicose vein of lower limbs(HR 4.286,95%CI
2.210-8.313) had higher risk in recurrence. Conversely, patients with longer duration of anticoagulation(HR 0.971,95%CI 0.952-0.991) suffered less.
Conclusions: VTE recurrence is relatively common. Unprovoked PE, concurrent
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P1505
Atrial flutter and fibrillation in patients with chronic pulmonary
hypertension
Karen Olsson 1 , Nils Nickel 1 , Jörn Tongers 2 , Marius Hoeper 1 . 1 Department of
Respiratory Medicine, Hannover Medical School, Hannover, Germany;
2
Department of Cardiology, Hannover Medical School, Hannover, Germany

DVT and history of varicose vein of lower limbs seem to increase the risk of
recurrence. Longer duration of anticoagulation seems to protect patients from
recurrent VTE.

P1503
Circulating endothelial cell levels decrease after vasodilator therapy and are
a biomarker of clinical worsening in refractory pulmonary hypertension in
children
Marilyne Levy 1 , Damien Bonnet 1 , Laetitia Mauge 2 , Clement d’Audigier 2 ,
David Celermajer 3 , Pascale Gaussem 2 , David Smadja 2 . 1 Pediatric Cardiology,
Necker Hospital, Universite Paris Descartes, Paris, France; 2 Hematology,
Universite Paris Descartes, Sorbonne Paris Cite, France; 3 Cardiology and
Pneumology Department, Sydney Medical Schools, University of Sydney, France
Background: Pulmonary vasodilators in general and prostacyclin therapy in particular have improved the outcome of patients with pulmonary arterial hypertension
(PAH). Endothelial dysfunction is a key feature of PAH and we previously described that circulating endothelial cells (CECs) could be used as a biomarker of
endothelial dysfunction in PAH. We now hypothesized that PAH-specific vasodilator therapy might decrease CEC numbers.
Methods: CECs were quantified by immunomagnetic separation with mAb CD146coated beads in peripheral blood from children with idiopathic PAH (iPAH, n =30)
or PAH secondary to congenital heart disease (PAH-CHD, n =30): before, after
treatment and during follow up.
Results: Oral treatment with endothelin antagonists and/or PDE5 inhibitors significantly reduced CEC counts in children. In 10 children with refractory PAH
despite oral combination therapy, subcutaneous (SC) treprostinil was added and
we observed a significant decrease in CEC counts during the first month of such
treatment. CECs were quantified during a 6 to 36 month-follow-up after initiation
of SC treprostinil and we found that CEC counts changed over time, with rising
counts always preceding clinical deterioration.
Conclusions: CECs might be useful as a biomarker during follow-up of PAH
treatment in pediatric iPAH and PAH-CHD, to assess response to treatment and to
anticipate clinical worsening.

P1504
Atrial natriuretic peptide as a serum marker of right atrial enlargement and
function in pulmonary hypertension
Takahiro Sato 1 , Ichizo Tsujino 1 , Hiroshi Ohira 1 , Noriko Oyama-Manabe 2 ,
Masaharu Nishimura 3 . 1 First Department of Medicine, Hokkaido University
Hospital, Sapporo, Japan; 2 Department of Diagnostic and Interventional
Radiology, Hokkaido University Hospital, Sapporo, Japan; 3 First Department of
Medicine, Hokkaido University School, Sapporo, Japan
Background: Production of atrial natriuretic peptide (ANP) increases in response
to right atrial (RA) expansion. However, association between serum ANP level and
RA volume has been poorly investigated in pulmonary hypertension (PH). Also,
no studies have examined the link between serum ANP levels and RA function.
Methods and results: A total of 51 PH patients were studied. The serum ANP
level was 51.6 pg/ml [median, IQR: 31.7 – 121, normal range 0 - 43]. Volumetric
analysis by cardiac magnetic resonance imaging (CMRI) showed greater RA volume in PH patients (58±23 ml/m2 ) than in 22 controls (40±11 ml/m2 ) (p<0.001).
Analysis of RA function by CMRI indicated similar RA ejection fraction (RAEF)
between the two groups; however, fractional emptying and reservoir volume were
reduced in PH patients than in controls (p<0.001 for both). Correlation analysis showed significant association between serum ANP levels and RA volume
(r=0.45, p<0.001). Serum ANP levels also correlated with CMRI indices of RA
function [RAEF (r=-0.66, p<0.001), fractional emptying (r=-0.75, p<0.001) and
RA reservoir volume (r=-0.42, p=0.01)].
Conclusions: Serum ANP level increases in response to RA enlargement. Importantly, the level is also a marker of reduced systolic and reservoir function of the
right atrium in PH.

Background: Atrial flutter and atrial fibrillation are frequently observed in patients
with pulmonary hypertension but their clinical implications remain unclear.
Objectives: Aim of the study was to determine the prevalence and clinical impact of supraventricular tachyarrhythmias (SVTs) in patients with pulmonary
hypertension.
Methods: In a 5-year, prospective study, we assessed the incidence of new-onset
SVTs as well as risk factors, clinical consequences, management, and impact
on survival in patients with pulmonary arterial hypertension (PAH, n=157) or
inoperable chronic thromboembolic pulmonary hypertension (CTEPH, n=82).
Results: New onset SVTs were detected in 48/239 (20%) patients with a cumulative 5-year incidence of new-onset SVTs of 25.1% (95% confidence interval,
13.8-35.4%). Atrial flutter and atrial fibrillation were equally frequent. Stable sinus
rhythm was re-established in 21/24 (88%) of patients initially presenting with atrial
flutter and in 16/24 (67%) of patients with atrial fibrillation. Development of SVTs
was associated with more severe hemodynamic impairment. New-onset SVTs were
an independent risk factor of death (p=0.04, simple Cox regression analysis) with a
significantly higher mortality in patients with persistent atrial fibrillation compared
to patients in whom sinus rhythm was restored (estimated survival at 1, 2 and
3 years 64%, 55%, and 27% versus 97%, 80%, and 57%, respectively; p=0.01,
log-rank analysis).
Conclusions: SVTs develop in a considerable number of patients with PAH or
inoperable CTEPH and often cause clinical deterioration and right heart failure.
Mortality is high when sinus rhythm cannot be restored.

P1506
The imPAHct of diagnosis delay in pulmonary arterial hypertension
Iain Armstrong 1 , Carl Harries 2 , Janelle Yorke 3 . 1 Pulmonary Vascular Disease,
Royal Hallamshire Hospital, Sheffield; 2 Pulmonary Vascular Disease, Royal
Brompton and Harefield NHS Foundation Trust, London; 3 School of Nursing,
Midwifery and Social Work, University of Manchester, United Kingdom
Introduction: With the availability of effective therapy, early diagnosis of
pulmonary arterial hypertension is important; yet, early diagnosis remains difficult.
Aim: To investigate patients’ experiences of the trajectory to receiving a diagnosis
of pulmonary arterial hypertension (PAH).
Mixed-methods: UK national patient survey and in-depth interviews.
Results: 514 surveys analysed (most (83%) had been diagnosed with PAH from
2001 onwards. Interviews were conducted with 30 patients. Results are presented
in 3 themes:
1) Symptom appraisal: 43% of survey respondents experienced symptoms (e.g.
breathlessness) for more than one year before consulting a doctor. A process of
appraising symptoms was apparent. As time progressed this period was punctuated
by critical events that triggered seeking medical advice.
2) Process of elimination: Nearly half of the survey respondents (47%) were seen
by four or more doctors before being diagnosed with PAH, a process taking on average more than 2 years. Once medical contact had been made patients described
a period of ’elimination’ and convoluted contact with the medical profession.
Misdiagnosis was common until in young and older patients.
3) Being diagnosed: Receiving a diagnosis of PAH was described as ’a whirl of
good and bad’ and relief that it was ’not psychological’. Diagnosis disclosure often
lacked empathy. Survey respondents noted quality of life and life expectancy as
major concerns (60% and 55%, respectively).
Conclusion: The PAH diagnosis trajectory remains lengthy and burdensome. Our
results emphasise the importance of an increasing awareness of this disease, to
expedite the process of correct diagnosis and the referral of patients with PAH to
specialised centres.

P1507
Exercise tests and anxiety independently reflect physical quality of life in
patients with pulmonary arterial hypertension or chronic thromboembolic
pulmonary hypertension
Michael Halank 1 , Franziska Einsle 2 , Stephanie Christoph 3 , Hinrich Bremer 4 ,
Ralf Ewert 5 , Heinrike Wilkens 6 , Joachim Meyer 7 , Hans-Juergen Seyfarth 8 ,
Martin Kolditz 1 , Gesine Wieder 2 , Gert Hoeffken 1 , Volker Koellner 9 . 1 Internal
Medicine I, University Hospital Carl Gustav Carus of TU Dresden; 2 Institute of
Clinical Psychology and Psychotherapy, Technical University; 3 Department of
Nuclear Medicine, University Hospital Carl Gustav Carus of TU Dresden;
4
Internal Medicine, Schwarzwald-Baar Klinikum, Donaueschingen; 5 Internal
Medicine/Pulmonology, Ernst-Moritz-Arndt University, Greifswald; 6 Internal
Medicine/Pulmonology, Saarland University Hospital, Homburg/Saar; 7 Internal
Medicine/Pulmonology and Gastroenterology, Klinikum Harlaching, München;
8
Pulmonary Medicine, University Hospital, Leipzig; 9 Institute of Psychosomatic
Medicine, Saarland University Hospital, Homburg/Saar, Greenland
Background: Up to now, only few data existed evaluating quality of life in patients
with PAH and/or CTEPH.
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Question: To describe the association between anxiety, depression, cardiopulmonary hemodynamics, and exercise parameters with physical quality of life
(QoL).
Methods: Patients with PAH and/or CTEPH performed a 6 minute walk test,
cardiopulmonary exercise testing (CPET) and right heart catheterization and completed 3 QoL questionnaires (SF36, SRGQ and MacNew). Hospital Anxiety and
Depression Scale (HADS) was used to assess psychological constructs like anxiety
and depression.
Results: 63 PAH und 22 CTEPH patients were prospectively included. Peak
oxygen uptake (VO2 peak) during CPET was 13±4 ml/min/kg and 6 minute walk
distance (6MWD) was 325±127 m. After multivariate analysis anxiety showed
an independent association with activity, impact, and total scores in SGRQ and
with emotional, physical, social and total scores in MacNew and with mental
score in SF36. There was an independent correlation between depression and
physical, mental and symptom scores in SF-36. Peak VO2 showed an independent
association with all above mentioned subscales in SGRQ and with physical and
mental QoL in SF36, whereas 6MWD was associated with all above mentioned
scores of the MacNew and the symptom score of SF36.
Conclusion: Peak VO2 and 6MWD reflect quality of life in patients with PAH
and/or CTEPH. In addition, anxiety and depression showed a strong association with mental and physical QoL underlining the need for awareness of these
disorders.

P1508
Prognostic risk factors of disease worsening in patients with functional class
II pulmonary arterial hypertension
Gérald Simonneau 1 , Nazzareno Galiè 2 , Marius M. Hoeper 3 ,
Andjela Kusic-Pajic 4 , Jean-Christophe Lemarié 5 , Lewis J. Rubin 6 . 1 Service de
Pneumologie, Hôpital Universitaire de Bicêtre, Université Paris-Sud, Le Kremlin
Bicêtre, France; 2 Institute of Cardiology, University of Bologna, Italy;
3
Department of Respiratory Medicine, Hannover Medical School, Hannover,
Germany; 4 Clinical Development, Actelion Pharmaceuticals Ltd, Allschwil,
Switzerland; 5 Effi-Stat, Effi-Stat, Paris, France; 6 Division of Pulmonary &
Critical Care Medicine, University of California, San Diego, United States
Introduction: The open-label extension (OLE) phase of the EARLY trial provides
a unique opportunity to analyse long-term data from WHO functional class II
pulmonary arterial hypertension (PAH) patients. Here we investigated prognostic
factors associated with PAH worsening.
Methods: PAH worsening was defined as initiation of parenteral prostanoids,
atrial septostomy, lung transplantation or death. Data on these 4 parameters,
collected annually until study end regardless of OLE participation or treatment
discontinuation, for all 185 patients originally randomised to placebo or bosentan
were included in this analysis. OLE continued until at least 50% of patients had
the opportunity to be treated with bosentan for at least 5 years. Cox regression
analyses, univariate (significance set at P<0.1 cut-off) and multivariate (backward
selection set at P<0.1 cut-off, including all variables having a P-value <0.1 in
the univariate analysis), were employed to determine prognostic factors of PAH
worsening.
Results: In the univariate analysis, significant prognostic factors for a low risk
of PAH worsening were time since PAH diagnosis >16 months, 6-minute walk
distance >437.0 m and mixed venous oxygen saturation >68%. High values in
NT-proBNP and PAH associated with connective tissue disease versus idiopathic,
heritable or HIV-associated PAH were significant risk factors for PAH worsening.
Apart from time since diagnosis, these factors were confirmed as significant in the
multivariate analysis.
Conclusions: This analysis provides firm evidence of risk factors significantly
associated with PAH worsening in patients at a functionally early stage of the
disease.

P1509
Selection of the optimal nebulizer for further clinical development of inhaled
nebulized nitrite (AIR001) in pulmonary arterial hypertension patients
Ed Parsley 1 , Hiroko Masamune 2 , Will Hoye 2 , Nani Kadrichu 8 , Azra Hussaini 3 ,
Lewis Rubin 4 , Mark Gladwin 5 , Marianne Mancini 1 . 1 Clinical, Aires
Pharmaceuticals Inc., San Diego, CA, United States; 2 Product Development,
Aires Pharmaceuticals Inc., San Diego, CA, United States; 3 Clinical Research,
Parexel, Baltimore, MD, United States; 4 Pulmonary Medicine, University of
California, San Diego, CA, United States; 5 Pulmonary Medicine, University of
Pittsburgh, PA, United States; 6 Pharmaceutical Development, Novartis
Pharmaceuticals Corporation, San Carlos, CA, United States
Introduction: Clinical trials utilizing nebulized inhaled Nitrite (AIR001), in patients with Pulmonary Arterial Hypertension (PAH) require a portable, highly
efficient nebulizer capable of monitoring adherence and compliance.
Objectives: To evaluate the pharmacokinetics (PK), safety, and tolerability of
AIR001 comparing the Philips I-neb AAD System (Philips Respironics, USA)
with the Solo-Idehaler (nebulization head, Aeroneb® Solo (Aerogen, IR), aerosolreservoir attachment, Idehaler™ (Diffusion Technique Francais, FR).
Methods: Utilizing a randomized, crossover, open-label design, 6 subjects received equivalent doses of AIR001 (based on standard in vitro characterization
with AIR001 and the resulting % efficiency of each nebulizer to deliver drug). PK
parameters for plasma nitrite and nitrate were determined. Supine and orthostatic

hemodynamics were evaluated. Adverse events were monitored as was clinical
chemistry, hematology, venous and percutaneous methemoglobin, and SaO2 .
Results: Nitrite PK differences were not statistically significant (p < 0.05) between
devices.

Figure 1

Efficiency was greater for the I-neb AAD System with no differences in safety or
tolerability between devices.
Conclusions: Because of precise dosing, adaptive capacity, and its ability to
monitor adherence and compliance, the I-neb AAD is optimal for further study of
AIR001 in patients with PAH.

P1510
Potential pharmacological interactions between oral pulmonary arterial
hypertension (PAH) therapies and new oral anticoagulants
Laurent Bertoletti 1,2,3 , Xavier Delavenne 1,2,4 , David Montani 5,6,7 ,
Jean-Christophe Lega 8 , Marc Humbert 5,6,7 , Patrick Mismetti 1,2,3 . 1 Thrombosis
Research Group (EA3065), University of Saint-Etienne, France; 2 CIC-CIE3,
INSERM, Saint-Etienne, France; 3 Department of Therapeutic Medicine, CHU
Saint-Etienne, Hôpital Nord, Saint-Etienne, France; 4 Clinical Pharmacologie
Unit, CHU Saint-Etienne, Hôpital Nord, Saint-Etienne, France; 5 Faculté de
Médecine, Univ Paris-Sud, Kremlin-Bicêtre, France; 6 Service de Pneumologie et
Réanimation Respiratoire, Centre National de Référence de l’Hypertension
Pulmonaire Sévère, AP-HP, Hôpital Antoine Béclère, Clamart, France; 7 U999,
Hypertension Artérielle Pulmonaire: Physiopathologie et Innovation
Thérapeutique, INSERM, Le Plessis-Robinson, France; 8 Department of Internal
and Vascular Medicine, Hôpital Lyon Sud, Hospices Civils de Lyon, Université
Claude Bernard Lyon 1, France
Background: Anticoagulation with vitamin-K antagonists is currently recommended in PAH. We aimed to search for potential pharmacological interactions
between new oral anticoagulants (NOA) and oral PAH therapies.
Methods: We reviewed the potential pharmacokinetic and pharmacodynamics
drug-drug interactions (DDI), in particularly regarding metabolism and drug transport, with bosentan (B), ambrisentan (A), sildenafil (S), tadalafil (T) and NOA
(rivaroxaban, apixaban, dabigatran).
Results: B is metabolized mainly by hepatic cytochrome P450 (CYP) 3A4, A by
uridine 5’ diphosphate glucuronyltransferase and to a lesser extent, by CYP3A4
and CYP2C19. The organic anion transport proteins for B and P-glycoprotein for
both are probably involved in the transports of these drugs. B, but not A, induces
CYP3A4, which is involved in the metabolism of anti-Xa NOA rivaroxaban (30%)
and apixaban (50%). Concomitant use of B may reduce their biological efficacy.
S and T are also mainly metabolized by CYP3A4, but act as slight CYP3A4
inhibitors. The risk for clinically significant DDI seems low between S or T
and anti-Xa NOA. However, in case of PAH-combination therapy, the risk for
a decreased concentration might be amplified for anti-Xa NOA. Conversely, an
increased risk of myocardial infarction recently evoked with dabigatran, an anti-IIa
drug not metabolised by CYP, should preclude its use in PAH.
Conclusion: DDI may occur in PAH patients receiving NOA and PAH therapies,
and potentially amplified in case of combination therapy. In the absence of robust
clinical and pharmacological data, NOA are not recommended in PAH.
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To study pulmonary hemodynamics and the prevalence of porto pulmonary
hypertension (POPH) in cirrhotic patients
Sachin Kumar 1 , Praveen Kumar Sharma 2 , Manoj Kumar Sharma 2 ,
Ashish Kumar 2 , Shiv Kumar Sarin 2 . 1 Pulmonary Medicine, Institute of Liver &
Biliary Sciences, New Delhi, Delhi, India; 2 Hepatology, Institute of Liver &
Biliary Sciences, New Delhi, Delhi, India
Background: Pulmonary hypertension (PH) (mean pulmonary artery (MPA) pressure ≥ 25mm Hg at rest) associated with cirrhosis have variable etiologies and
prognostic implications.
Aim: To study pulmonary hemodynamics and determine the prevalence of porto
pulmonary hypertension (POPH) in cirrhotic patients.
Method: Retrospective study comprised 1492 patients with cirrhosis seen at a
tertiary teaching hospital from July 2001 to March 2011 undergoing invasive
haemodynamic measurements during hepatic venous pressure gradient (HVPG)

study. The data on etiology of cirrhosis, medical history and Child-Pugh classification of liver disease also collected.
Result: 1492 patients(M:F,1177:315, Child A:B:C,378:360:754) mean age
45.4±13.2. 37(2.48%) had confirmed PH and 7 (0.47%) patients satisfied the
criteria of POPH. Out of 37 PH patients, precapillary PH was present in 7 (POPH
group) while postcapillary PH was present in 30 (2.0%) and was passive in 27
patients. Cardiac dysfunction (n=17), spirometric evidence of COPD (n=10 including 4 overlap with cardiac disease), unknown (n=4) and serological evidence
of connective tissue disorders (n=3) were also present in postcapillary PH patients.
Only 3 out of 30 patients had reactive postcapillary PH (Transpulmonary gradient
(TPG) >12mm Hg). Higher MPA and TPG significantly associated with POPH
Conclusion: The prevalence of POPH in cirrhosis was 0.47%. Presence of PH in
cirrhotic should alert the physician to search for more common causes other than
POPH, may be more amenable to treatment, making them eligible and also reducing the risk associated with untreated PH, especially in patients being considered
for liver transplantation.
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The results of the prevalence screen in Lung SEARCH: A UK based
screening trial for lung cancer based on sputum cytology and cytometry, by
the Lung SEARCH screening group
Stephen Spiro. Respiratory Medicine, Royal Brompton Hospital, London, United
Kingdom

202. Early detection of lung cancer
1636
Interval lung cancers not detected on screening chest x-rays: How are they
different?
Paul A. Kvale 1 , Christine Cole Johnson 2 , Martin Tammemagi 3,10 , Pamela
M. Marcus 4 , Carl J. Zylak 5 , David L. Spizarny 5 , William Hocking 6 ,
Martin Oken 7 , John Commins 8 , Lawrence Ragard 9 , Ping Hu 4 , Christine Berg 4 ,
Philip Prorok 4 . 1 Division of Pulmonary and Critical Care, Henry Ford Health
System, Detroit, MI, United States; 2 Department of Public Health Sciences,
Henry Ford Health System, Detroit, MI, United States; 3 Department of Public
Health Sciences, Henry Ford Health System, Detroit, MI, United States; 4 Division
of Cancer Prevention, National Cancer Institute/National Institute of Health,
Bethesda, MD, United States; 5 Department of Radiology, Henry Ford Health
System, Detroit, MI, United States; 6 Department of Clinical Oncology, Marshfield
Clinic, Marshfield, WI, United States; 7 Division of Environmental Health
Sciences, School of Public Health, University of Minnesota, Minneapolis, MN,
United States; 8 L & O Subcommittee Support, Information Management Services,
Inc., Rockville, MD, United States; 9 Research Support, Westat, Rockville, MD,
United States; 10 Community Health Sciences, Brock University, St. Catharines,
ON, Canada
Background: The Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial
provides us an opportunity to describe interval lung cancers not detected by
screening chest x-ray (CXR) compared to screen-detected cancers.
Methods: Participants were screened with CXR at baseline and annually for two
(never smokers) or three (ever smokers) more years. Putative interval cancers were
those with a negative CXR screen but with a diagnosis of lung cancer within 12
months. Screen-detected cancers were those with a positive CXR and diagnosed
within 12 months. Potential interval cancers were re-reviewed to determine whether
lung cancer was missed and probably present during the initial interpretation or
whether the lesion was a “true interval” cancer.
Results: 77,445 participants were randomized to the intervention arm with 70,633
screened. Of 5,227 positive screens from any screening round, 298 resulted in
screen-detected lung cancers; 152 had potential interval cancers with 128 CXR
available for re-review. Cancer was probably present in 45/128 (35.2%) at time of
screening; 83 (64.8%) were “true interval” cancers. Compared to screen-detected
cancers, true interval cancers were more common among males, persons with <12
years education and those with a history of smoking. True interval lung cancers
were more advanced stage IV (31.0% vs. 16.7%, p<0.007), more often small cell,
27.7% vs. 7.4%, and less often adenocarcinoma, 25.3% vs. 56.4% (p<0.0001),
and less likely to be in the right upper lobe, 16.9% vs. 36.2% (p<0.001).
Conclusion: True interval lung cancers differ from CXR-screen-detected cancers
with regard to demographic variables, stage, cell type and location.

1637
The effect of route of presentation on lung cancer outcome
Laura Succony 1 , Elaine Swanson 2 , Sue Gauntett 1 , James Ramsay 1 . 1 Respiratory
Medicine, Luton and Dunstable NHS Trust, Luton, Bedfordshire, United
Kingdom; 2 Clinical Audit, Luton and Dunstable Foundation Trust, Luton,
Bedfordshire, United Kingdom
Background: Lung cancer is the commonest cause of cancer death in the UK, with
one year survival lagging behind the rest of Europe. Early lung cancer diagnosis
is imperative in achieving the highest chance of curative therapy. Recent Public
Health Campaigns have highlighted importance of early lung cancer detection and
early presentation to primary care, allowing onward referral.
The Luton and Dunstable Hospital is situated north of London, covering a population of 320,000. Observations show when patients present as an emergency, instead
of through outpatient referral, disease is at a later stage and limited treatment, if
any, available.
Aims: To compare stage of lung cancer, treatment intent and survival, between
patients referred from primary care and emergency inpatient presentations.
Methods: 2010 LUCADA data from Luton and Dunstable NHS Trust were
analysed, including 144 patients. 63 primary care referrals, and 81 inpatient presentations. Performance status, stage, survival and treatment were compared using
the Chi-Squared contingency test.
Results: Patients referred through outpatients had a significantly better performance score (p<0.0001) and an earlier stage disease (p=0.0005)compared to those
diagnosed following emergency admission. Survival data (at time of analysis),
revealed a greater likelihood of death within the inpatient population (p<0.0001).
A trend existed for more active treatment in outpatient referrals, although this
failed to reach statistical significance.
Conclusions: Our data shows outpatient diagnosis is associated with better performance scores, earlier cancer stage and prolonged survival. Early symptom
recognition, with early referral is vital in improving life expectancy from lung
cancer.

Lung SEARCH is a screening trial in 9 UK centres of 1658 subjects with a >20
pack year smoking history, mild or moderate chronic obstructive pulmonary disease
(COPD). Randomisation was to a control group who had no active intervention,
but an exit chest X-ray (CXR) at the end of 5 years; or a surveillance group
who provide sputum samples annually for 5 years, for cytological and cytometrical
analysis, and if normal for the duration of the study, an exit CXR. Samples showing
abnormalities would undergo annual low-dose computed tomography (CT) and
autofluorescent fibreoptic bronchoscopy (AFB) for the remaining years of the five.
Our aim is to identify more early stage cancers in the surveillance arm (>50%)
than the control (<10%) and literature on COPD suggested we would need 37
cancers in each study group.
We entered 785 subjects into the surveillance, and 783 in the control arms. The
two groups were well matched with 52% of men in both groups, 56% and 44% in
each group were current or ex-smokers, and their mean ages were 63 years. 75%
in each group had moderate COPD and 25% were mild.
Results: Of the 785 subjects in the surveillance arm, 92% provided a sputum
sample. Of these only 132 of 742 were inadequate for analysis. 532 (73%) were
normal, 128 (17%) were abnormal: 16 were high grade and 112 low grade. All
128 are being followed by CT and AFB.
Conclusions: Sputm cytology/cytometry performed within a high risk population
gave a higher than expected yield of abnormal samples. The study may prove
a promising and cost effective method to identify those at very high risk of
developing early lung cancer.

1639
Detection of lung cancer using ion mobility spectrometry in Japan: A pilot
study
Hiroshi Handa, Teruomi Miyazawa, Kei Morikawa, Teppei Inoue, Naoki Furuya,
Hirotaka Kida, Hiroki Nishine, Seiichi Nobuyama, Takeo Inoue,
Masamichi Mineshita, Takehiko Hiramoto. Division of Respiratory and Infectious
Diseases, Department of Internal Medicine, St. Marianna University School of
Medicine, Kawasaki, Kanagawa, Japan
Background: National Lung Screening Trial (NSLT) reported screening with
low-dose CT could reduce mortality from lung cancer. Breath analysis such as
canine scent, electronic nose and ion mobility spectrometry (IMS) could detect
volatile organic compounds (VOC).
Objectives: To detect specific VOC peaks in lung cancer then compare lung cancer
and healthy subjects.
Methods: IMS coupled to a multi-capillary column (MCC/IMS) (BioScout: B&S
Analytik, Dortmund, Germany) with a 95MBq β-radiation source was used to
detect VOC peaks. For the Japanese market, regulations restrict 63Ni β-radiation
sources to under 100MBq. Exhaled breath samples were collected at quite breathing
in 30 patients with lung cancer and 13 healthy volunteers. Peaks were characterized
using Visual Now 2.2 software (B&S Analytik, Dortmund, Germany).
Results: Patients included 17 adenocarcinoma, 3 squamous cell carcinoma, 6
small cell carcinoma and 4 unclassified carcinoma. Forty-seven VOC peaks were
detected and 10 VOC peaks showed significant differences between lung cancer
and healthy volunteers (p<0.05).

Conclusions: IMS using 95MBq β-radiation source is a feasible screening test in
the detection of lung cancer. In the future, IMS may detect histological types of
lung cancer and molecular mutation.
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Cancer-associated oncogenic BARD1 isoforms: From biomarker expression
studies to development of a blood test for early detection of lung cancer
Irmgard Irminger-Finger 1,2 , Pierre-Alain André 1,2 , Maxim Piyugin 1,2 ,
Balazs Hegedus 3 , Francovito Piantedosi 4 , Geoff Laurent 5 , Andrea Bianco 6 .
1
Department of Gynecology-Obstetrics, Geneva University, Geneva, Switzerland;
2
Department of Medical Genetics and Laboratories, Geneva University, Geneva,
Switzerland; 3 Medizinische Universität Wien, Universität Wien, Austria; 4 Dept
Unit of Pneumo-Oncology Day Hospital, High Specialization “Monaldi”
Hospital, Naples, Italy; 5 Centre for Respiratory Research, University College
London, United Kingdom; 6 Department of Health Sciences, University of Molise,
Campobasso, Italy
BARD1 protein binds to, stabilizes, and enhances the tumor suppressor functions
of BRCA1. However, highly upregulated expression of aberrant BARD1 isoforms
correlates with decreased patient survival in NSCLC.
BARD1 isoforms are tumor drivers and act antagonistically to E3 ubiquitin ligase functions of BARD1-BRCA1 heterodimer. In particular, isoform BARD1β is
promoting cell proliferation by stabilizing Aurora kinases. Since BARD1β and
BARD1π are upregulated and correlated with poor prognosis in lung cancer they
might act as suitable biomarkers of NSCLC detection/progression.
We developed a blood test based on BARD1 isoforms by performing ELISA
tests with antibodies against different regions of BARD1 for detection of BARD1
isoforms in blood of NSCLC patients. We also generated a peptide library representing 60 epitopes mimicking BARD1 isoforms, for detection of autoimmune
antibodies recognizing epitopes expressed by BARD1 isoforms.
Significant differences between serum samples from 60 chemotherapy-naive
NSCLC patients and from 40 healthy volunteers have been found. Applying
a combination of seven peptides, lung cancer was detected with 87 percent sensitivity and 68 percent specificity. Thus, antibodies against BARD1 isoforms are
telltales of NSCLC and their detection can be further developed towards a blood
test.
Experiments including larger patient and control group numbers, different types of
lung cancer are currently ongoing, and should optimize test conditions and define
the target patient set.

1641
Electronic nose detects early stage and peripheral lung cancers
Annette Dent 1,2 , Rayleen Bowman 1,2 , Paul Zimmerman 1,2 , Ian Yang 1,2 ,
Kwun Fong 1,2 . 1 Thoracic Medicine, The Prince Charles Hospital, Brisbane,
QLD, Australia; 2 School of Medicine, The University of Queensland, Brisbane,
QLD, Australia
We have reported that exhaled volatile organic compound (eVOC) profile of lung
cancer (LC) subjects differed from healthy ever smokers (HS).
Aim: To determine if eVOC profile of LC subgroups (1) peripheral tumours and
(2) early stage disease differ from HS.
Method: LC (n=53) and HS (n=177) subjects provided a breath sample after tidal
breathing through an inspiratory port filter for 5 mins. It was analysed with a
32 sensor Cyranose 320 (Smiths Detection). Tumours were staged (7th ed TNM
system), and defined as peripheral if located in the outer 1/3 of lung fields on
axial CT images. LC subgroups were: Stages I/II (n=27), III/IV (n=25), central
(n=32) and peripheral tumors (n=21). Data were reduced to principal components for canonical discriminant analysis to determine differences between groups.
Accuracy was calculated using SPSS V17.0 with leave one out cross validation.
Results: The eVOC profile distinguished between LC and HS with a cross validation (CVV) accuracy of 79%, (p<0.0001). Analysis of HS, early (I/II) and late
(III/IV) stage LC showed an eVOC profile CVV accuracy of 77%. A principal
component vector was significantly different between early (I/II) stage LC and
HS (p<0.0001). eVOC profile CVV accuracy was 77% when analysing central,
peripheral and HS cases. A principal component vector was significantly different
between peripheral LC and HS (p=0.03).
Conclusion: These data indicate the ability of exhaled breath VOC profiles to
distinguish early stage and peripheral lung cancer cases from healthy ever smokers, and therefore support its potential as a non-invasive screening tool for early
detection of lung cancer.
Supported by The Prince Charles Hospital Foundation and Private Practice Trust
Fund.

pounds (VOCs) that could serve as biomarkers of lung disease. Electronic nose
can distinguish VOC mixtures by pattern recognition.
Objective: We hypothesized that an electronic nose can discriminate exhaled air
of patients with lung cancer from healthy controls.
Methods: 25 patients with clinicaly and histologicaly verified lung cancer and
45 controls were included in a study with sampling of exhaled breath. Subjects
inspired VOC-filtered air by tidal breathing for 5 minutes, and a single expiratory vital capacity was collected into polyethylene terephthalate bag that was
sampled by electronic nose (Cyranose 320) within 5 minutes. Smellprints were
analyzed by multifactorial logistic regression analysis (MLRA). Optimal detector
parameter combination for diagnosis of laung cancer was calculated by MLRA
backward stepwise method. Sensitivity, specificty, PPV and NPV of the method
were calculated.
Results: Optimal detector parameters for discrimination of lung cancer were maximum of detectors number 6, 13. and 23. and area under curve of detectors 2, 6,
24 and 29. 22 out of 25 or 88.0% of lung cancer cases were predicted correctly by
MLRA. Sensitivity of the method was 88.0%, specificity 91.1%, PPV 84.6% and
NPV 93.2%.
Conclusions: The electronic nose appears to be able to discriminate exhaled breath
from subjects with lung cancer and healthy controls. Analysis of exhaled breath
coud be used as the lung cancer screening method in the future.
Ackowledgements
Study was sponsored by ERAF activity Nb. 2.1.1.1.0. Project Nb. 2010/0303/2DP/
2.1.1.1.0/10/APIA/VIAA/043.

1643
Hyaluronan: A novel sputum marker for the screening and diagnosis of lung
cancer patients
Maristela Peres Rangel 1 , Vanessa Karen de Sá 1 , João Roberto Maciel Martins 2 ,
Edwin Roger Parra Cuentas 1 , Rui Vieira Reis 3 , Adhemar Longatto Filho 3 ,
Tereza Takagaki 1 , Helena Nader 2 , Vera Luiza Capelozzi 1 . 1 Pathology, Medicine
School of University of Sao Paulo, Sao Paulo, Brazil; 2 Molecular Biology and
Biochemistry, Federal University of Sao Paulo, SP, Brazil; 3 Molecular Oncology
Research Center, Barretos Cancer Hospital, Barretos, Brazil
Introduction: Hyaluronic Acid (HA) is elevated in several cancers, but there is
no data regarding its concentration in the sputum of lung cancer patients.In this
study, we examined the HA concentrations in the sputum and its impact on the
screening and diagnosis of lung cancer patients.
Methods: HA was examined in sputum samples of 90 lung cancer patients, 25
COPD patients and 15 healthy controls.All the patients and healthy controls selected underwent a sputum induction.Sputum samples were incubated with urea
7M at 60°C and afterwards incubated with a proteolytic enzyme.The levels of HA
were measured by a noncompetitive ELISA-like fluorometric assay.
Results: A significant different concentration pattern of HA in the sputum was
found among lung cancer, COPD and healthy individuals (p<0.001; Fig. 1A).
ROC curve between lung cancer and healthy volunteers furnished an area of 0.821
(0.727–0.915). Assuming a cut off value of 31.44ng/mg, the specificity was 100%
and the sensitivity was 51% (Fig. 1B). ROC curve to distinguish COPD patients
from lung cancer patients showed an area of 0.698 (0.600-0.797) and the cut off

1642
An electronic nose in the discrimination of patients with lung cancer and
controls
Maris Bukovskis 1,2,4 , Gunta Strazda 1,2,3 , Uldis Kopeika 2,5 , Normunds Jurka 2 ,
Liga Balode 2 , Immanuels Taivans 1,3 . 1 Department of Pulmonology and
Allergology, Pauls Stradins Clinical Universiy Hospital, Riga, Latvia; 2 Institute
of Experimental and Clinical Medicine, University of Latvia, Riga, Latvia;
3
Department of Pathology Faculty of Medicine, University of Latvia, Riga,
Latvia; 4 Department of Internal Medicine Faculty of Medicine, University of
Latvia, Riga, Latvia; 5 Department of Thoracic Surgery, Pauls Stradins Clinical
University Hospital, Riga, Latvia
Background: Lung cancer is a leading cause of death in men suffering from
oncological diseases. Exhaled breath contains hundreds of volatile organic com-
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value of 48.3ng/mg presented 100% of specificity and 33% of sensitivity (Fig.
1C).
Conclusions: The results presented suggest a promising role of HA quantification
in the sputum as a novel screening and diagnostic marker for differentiating normal
and other type of fibrotic pulmonary problems from lung cancer patients.

203. GOLD guidelines 2011: new assessment
of COPD

Distribution of individuals with COPD according to the 2007 and 2011 GOLD stratification and
the 1-year prognosis
GOLD stage

n

FEV1 % predicted % on inhaled
% with
% hospitalized % dead
at baseline
medication exacerbation due to COPD

GOLD 1
GOLD 2
GOLD 3
GOLD 4

3306
2851
426
45

95
68
43
25

5.5
18.4
50.2
73.3

2.6
4.2
10.8
22.2

0.2
1.3
7.7
24.4

0.7
1.0
2.3
2.2

GOLD A
GOLD B
GOLD C
GOLD D

5126
936
271
295

84
74
52
43

8.5
26.6
32.1
62.0

2.0
3.7
23.2
20.3

0.3
3.0
2.6
13.6

0.6
2.0
0.7
3.4

ingly, associated with lower frequency of treament with inhaled medications, but
also with a sligthly higher frequency of exacerbations
4. Presence of dyspnea and a low level of FEV1 are both predictors of high risk of
hospitalisation/casualty ward visit due to COPD, whereas dyspnea seems to be a
better predictor of all cause mortality than FEV1 .

1644
GOLD 2011: Combined COPD assessment of patients from the European
health-related quality of life study
Lukasz Adamek 1 , Paul Jones 2 , Gilbert Nadeau 1 , Norbert Banik 4 . 1 Respiratory
Centre of Excellence, GlaxoSmithKline, Uxbridge, United Kingdom; 2 Clinical
Science, St. George’s, University of London, London, United Kingdom;
3
Biostatistics and Epidemiology, GlaxoSmithKline, Munich, Germany
The 2011 Global Initiative for chronic obstructive lung disease (GOLD) guidelines
recommend a combined assessment for measuring the impact of COPD which
considers current symptoms and future exacerbation risk (A: low risk, less symptoms; B: low risk, more symptoms; C: high risk, less symptoms; D: high risk,
more symptoms). Two symptom cut-points are proposed: COPD Assessment Test
(CAT) score ≥10 and modified Medical Research Council Dyspnoea (mMRC)
score ≥2.
This analysis examined health status scores split by these cut-points, using CAT
and mMRC data together with SGRQ and SF-12 Physical Function (PC) scores,
in a primary care population from the Health Related Quality of Life in European
COPD Study.
Data from 1817 patients (mean [SD] FEV1 1.6 [0.6] L; age 64.9 [9.6] years; males
72%) could be used. The SGRQ and SF-12PC scores are tabulated. The mMRC
classified 57.2% patients as having low symptoms versus 17.2% with the CAT.
The distribution of low symptom patients into low risk and high risk categories
differed. Patients categorised by mMRC as having low symptoms (Groups A &
C) had much higher SGRQ scores (>3 times the minimum clinically important
difference) than those categorised by CAT.

The mMRC cut-point of ≥ 2 classified a high proportion of these patients as having
low symptoms, despite having moderately high SGRQ scores and poor SF-12 PC
scores.

1645
Prediction of the clinical course of COPD using the old and the new GOLD
classification
Peter Lange 1 , Jacob Louis Marott 2 , Morten Dahl 3 , Truls Sylvan Ingebrigtsen 2 ,
Jørgen Vestbo 2 , Børge Nordestgaard 3 . 1 Department of Public Health,
Copenhagen University, Copenhagen, Denmark; 2 Copenhagen City Heart Study,
Bispebjerg Hospital, Copenhagen, Denmark; 3 Dept Clinical Biochemistry, Herlev
Hospital, Herlev, Denmark
Using data from The Copenhagen General Population Study and The Copenhagen
City Heart Study comprising more than 50,000 individuals, we identified 6,628
persons older than 40 years of age with spirometrically defined COPD (FEV1 /FVC
ratio below 0.7 and no asthma). These individuals were subdivided according to
the GOLD 2007 into stages 1, 2 3 and 4 (based on spirometry only) and according
to the GOLD 2011 (using spirometry, mMRC-dyspnea scale and the number of
exacerbations in the previous year) into stages A, B, C and D. They were followed
for the subsequent year with regard to important COPD outcomes.
Conclusions: 1. The distribution of the individuals according to the two stratifications differs considerably
2. With regard to prediction of exacerbations, the A-D GOLD 2011 classification
performes well
3. Compared with the group D, the lack of symptoms in group C is, not surpris-

1646
Characteristics of GOLD 2011 grading system in the COPDGene cohort
MeiLan Han 1 , Mark Dransfield 2 , Douglas Curran-Everett 3 , Antonio Anzueto 5 ,
Fernando Martinez 1 , Ed Silverman 4 , James Crapo 3 , George Washko 6 ,
Barry Make 3 . 1 Pulmonary & Critical Care Medicine, University of Michigan,
Ann Arbor, MI, United States; 2 Division of Pulmonary Allergy & Critical Care,
University of Alabama, Birmingham, AL, United States; 3 Department of
Medicine, National Jewish Health, Denver, CO, United States; 4 Internal
Medicine, Brigham & Women’s Hospital, Boston, MA, United States; 5 Internal
Medicine, Asthma Allergy Sinus Center, San Antonio, TX, United States;
6
Pulmonology & Critical Care Medicine, Center for Chest Diseases, Boston, MA,
United States
Background: The 2011 GOLD summary report outlines a new COPD grading
system based on symptoms, exacerbation history and FEV1. Here we use the
COPDGene patient cohort to better understand how well this grading system
describes a large, general COPD cohort.
Methods: All COPD subjects from the 10,000 subject COPDGene cohort were
grouped per the GOLD 2011 grading system: “A” MMRC ≤1, FEV1 ≥50% and
≤1 exacerbation in the prior year; “B” MMRC ≥2, FEV1≥50% and ≤ 1 exacerbation; “C” MMRC ≤1, FEV1<50% and ≥2 exacerbations; and “D” MMRC
≥2, FEV1<50% and ≥2 exacerbations. Per guidelines, subjects not meeting these
criteria were classified as C or D based on MMRC and the worse of FEV1 or
exacerbation history categories.
Results: Of 4,475 subjects, 33.8%, 20.9%, 8.3% and 41.0% were classified as
GOLD A, B, C and D respectively. FEV1 was lowest (37.1%), BODE index
highest (4.7), SGRQ highest (54.0) and walk distance lowest (960 ft) in grade D.
Grade D subjects were most frequently on a recommended medication regimen
(93.1%), followed by C (68.1%), B (61.0%) and A (24.2%). As grades C and
D are defined by MMRC, ≤1 and ≥2 respectively, and either FEV1<50 or ≥2
exacerbations in the prior year, significant heterogeneity in disease severity range
is seen: FEV1%, C (18-103) and D (9-103); exacerbations in prior year, C (0-6)
and D (0-6); SGRQ C (0-83) and D (2-98); and emphysema C (0.1-52.3%) and D
(0.02-61.2%).
Conclusions: A relatively small proportion of subjects met criteria for grade C
suggesting patients with low FEV1 and frequent exacerbations but mild dyspnea
are less common. While subjects within grades C and D have similar dyspnea
severity, they are quite dissimilar with respect to other markers of disease severity.

1647
Combined COPD assessment using the new GOLD guidelines
Alex Mackay, Gavin Donaldson, Anant Patel, Richa Singh, John Hurst,
Jadwiga Wedzicha. Academic Unit of Respiratory Medicine, UCL Medical
School, Royal Free Campus, London, United Kingdom
GOLD guidelines advocate symptomatic assessment using the CAT or mMRC,

Figure 1. Association between symptoms, spirometric classification and future risk of exacerbations (adapted from GOLD guidelines).
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followed by spirometry and/or exacerbation history to determine exacerbation risk
(Fig 1). We examined this guidance in the London COPD cohort.
106 patients completed daily symptom diary cards for ≥1 year and the CAT at least
once when stable. All exacerbations received additional systemic and/or inhaled
therapy.
Mean age was 72.6 years (SD 8.3), FEV1 1.1L (0.5), and FEV1 predicted 48.5%
(16.4).

1649
Differences in the recommended initial therapy of COPD according to GOLD
guidelines 2006 and 2011
Ivan Vyshnyvetskyy 1 , Yuriy Mostovoy 2 , Olexiy Onyshchenko 1 . 1 Internal
Medicine and General Practice - Family Medicine, Donetsk National Medical
University, Donetsk, Ukraine; 2 Propedeutic Therapy, National Pirogov Memorial
Medical University, Vinnitsa, Ukraine
Background: The last GOLD Guideline revision was released in late 2011. We
hypothesized that newer GOLD guidelines would frequently lead to a differnent
initital treatment choice.
Aims and objectives: To demonstrate the magnitude of difference in recommended
initial treatments in COPD patients based on past and recent GOLD revisions.
Methods: We retrospectively analyzed 52 patients with first diagnosed stable
COPD. Spirometry, COPD Assessment Test and evaluation of exacerbations were
done. Patients were allocated to the most appropriate treatment according to GOLD
2006 and 2011 management scheme.
Results: According to GOLD 2006 criteria 32 (61,5%), 18 (34,6%) and 2 (3,8%)
patients were stage II, III and IV, respectively. Forty (76,9%) patients should be prescribed monotherapy with LABA or LAMA and 12 (23,1%) required ICS/LABA
therapy. According to GOLD 2011 6 (11,5%), 19 (36,5%), 2 (3,8%) and 25 (48,1%)
patients were Group A, B, C and D, respectively. Thus, 6 (11,5%) patients would
not be prescribed long-acting bronchodilators (BD) as initial therapy, 20 (38,5%)
patients required monotherapy with long-acting BD and 26 (50,0%) required therapy with ICS/LABA. In accordance with GOLD 2011 treatment scheme, initial
therapy was required to be changed in 21 (40,4%) patients (13 (40,6%) stage II
and 8 (40,0%) stage III-IV). In 6 (11,5%) cases we had to administer more “light”
therapy (with short-acting BD instead of long-acting BD), and 14 (26,9%) patient
required more intensive treatment, usually LABA/ICS instead of monotherapy.
Conclusions: In significant proportion of COPD patients GOLD 2011 treatment
scheme leads to another, generally more intensive, initial treatment.

Using CAT and GOLD grade to assess exacerbation risk yielded significantly
more high risk patients (category C&D) than when exacerbation history was used
(56.6% vs. 33.0%, p=0.001).
After combined assessment using both GOLD grade and exacerbation history, few
patients were included in the high risk, less symptoms category C: 8.5% (9/106)
using CAT and 10.4% (11/106) using mMRC.
In a specialist outpatient setting, few patients fulfil criteria for inclusion in the
high risk, less symptoms category C. Furthermore, the method chosen to assess
exacerbation risk had a large influence on risk stratification. Additional work is
required to examine the utility of this aspect of GOLD guidance in primary care
to screen for exacerbation risk.

1648
Combined assessment according to the new GOLD guidelines and its relation
to outcome in COPD
Daiana Stolz 1 , Kostantinos Kostikas 2 , Francesco Blasi 3 , Branislava Milenkovic 4 ,
Wim Boersma 5 , Joachim Aerts 6 , Renaud Louis 7 , Tobias Welte 8 ,
Alicia Lacoma 9 , Cristina Prat 9 , Andreas Scherr 1 , Janko Rakic 1 ,
Marilena Pappalettera 3 , Gernot Rohde 10 , Antoni Torres 11 , Sabine Hertel 12 ,
Sven Giersdorf 12 , Michael Tamm 1 . 1 Pneumology, University Hospital, Basel,
Switzerland; 2 University, Thessaly Medical School, Thessaloniki, Greece;
3
Pneumology, IRCCS Policlinico, Milan, Italy; 4 Pneumology, Institute for
Pulmonary Diseases, Belgrade, Serbia; 5 Pneumology, Medisch Centrum,
Alkmaar, Netherlands; 6 Pneumology, Amphia Hospital, Breda, Netherlands;
7
Pneumology, University of Liege, Belgium; 8 Pneumology, Medizinische
Hochschule, Hannover, Germany; 9 Microbiology, Hospital Universitari Germans
Trias i Pujol, Badalona, Spain; 10 Pneumology, University Hospital, Maastricht,
Netherlands; 11 Pneumology, Hospital Clinic, Barcelona, Spain; 12 Clinical
Diagnosis, Thermo Scientific Biomarkers, Hennigsdorf, Germany
Background: The new GOLD guidelines recommend pharmacological and nonpharmacological management of COPD to be individualized based on the assessment of symptoms and exacerbation risk (A=low risk, less symptoms, B=low risk,
more symptoms, C=high risk, less symptoms, D=high risk, more symptoms). We
hypothesize that functional parameters and the risk of future events differ among
patients categorized by the combined assessment according to the guidelines.
Methods: We prospectively evaluated 638 patients with stable COPD for ≥ 6
weeks, > 10 PY and GOLD II-IV seeking care in pulmonary tertiary hospitals in 8
European countries and included in the PROMISE cohort. The outcome variables
were exacerbation and death from any cause. Median observation time was 24
months.
Results: There were 1152 exacerbations, 225 severe exacerbations and 63 deaths
among 586 patients classified as A=50 (7.8%), B =184 (28.8%), C =27 (4.2%),
and D=325 (50.9%). Health-related QoL as assessed by all domains of the
SGRQ (p<0.0001) and most but not all domains of the SF-36, circulating proadrenomedullin (p=0.0287), 6 MWD (p<0.0001), exacerbations rate (p< 0.0001),
severe exacerbation rate (p<0.0001) and mortality (p<0.0001) differ significantly
among the 4 groups. Mortality was highest in the group D (12%) followed by
groups A (10%), B (6%). Remarkably, mortality was lowest in group C (0%).
Conclusion: The combined assessment according to the new GOLD guidelines is
only partially associated with quality of life and the risk of future events in COPD.

1650
GOLD assessment of COPD patients: Impact of symptoms assessment choice
Hana Mullerova 1 , Nicholas Locantore 2 , Paul Jones 3 . 1 Worldwide Epidemiology,
GlaxoSmithKline R&D, Uxbridge, United Kingdom; 2 Clinical Statistics,
GlaxoSmithKline R&D, Research Triangle Park, NC, United States; 3 Clinical
Science, St. George’s University, London, United Kingdom
Background: The 2011 GOLD guidelines recommend combined COPD assessment using symptoms (modified Medical Research Council Dyspnoea [mMRC] ≥2
or COPD Assessment Test [CAT] ≥10) combined with a history of exacerbations
in the past 12mo {0,1} vs 2+ and spirometric classification GOLD I/II vs III/IV.
Four groups are identified, A: low symptoms + low risk; B: high symptoms + low
risk; C: low symptoms + high risk; D: high symptoms + high risk.
Objectives: Characterize the 4 groups using the ECLIPSE (Evaluation of COPD
Longitudinally to Identify Predictive Surrogate Endpoints) cohort.
Methods: 2028 COPD patients, FEV1<80%pred, provided baseline mMRC,
SGRQ and previous 12mo history of exacerbations. SGRQ score ≥25 was used to
replace the CAT ≥10, using a validated conversion (Jones: BMCPulmMed 2011).
Results: The 4 groups were comparable on age and gender, but had different
characteristics. Size of patient groups classified by mMRC were A: 23%, B: 14%,
C: 23%, D: 40%; by SGRQ, A: 9%, B: 28%, C: 3%, D: 60%. Compared to the
SGRQ, patients classified as ’low symptoms’ (GOLD A & C) using mMRC had
worse health status, more fatigue and lower exercise capacity (6MWD). Categorising mMRC as 0 vs. ≥1 produced groups of similar size to those classified by
SGRQ: A: 9%, B: 29%, C: 4%, and D: 59%. The kappa of agreement for group
membership defined by SGRQ and mMRC increased from 0.2 (mMRC ≤1 vs ≥2)
to 0.5 (mMRC 0 vs ≥1).
Conclusions: The new assessment permits classification of COPD patients beyond
airflow obstruction. GOLD recommends either CAT ≥10 or mMRC ≥2 as the
symptomatic cut-point, but this analysis suggests that mMRC ≥1 will classify
patients more closely to using the CAT.
Clinicaltrials.gov NCT00292552; GSK study SCO104960.

1651
Comparison of modified Medical Research Council (mMRC) dyspnoea scale
cut point ≥1 with COPD assessment test (CAT) ≥10 to differentiate low and
high symptom COPD patients
Paul Jones 1 , Lukasz Adamek 2 , Gilbert Nadeau 2 , Norbert Banik 3 . 1 Clinical
Science, St. George’s University, London, United Kingdom; 2 Respiratory Centre
of Excellence, GlaxoSmithKline, Uxbridge, United Kingdom; 3 Biostatistics and
Epidemiology, GlaxoSmithKline, Munich, Germany
The GOLD 2011 guidelines recommend categorising patents into: A: low risk, less
symptoms; B: low risk, more symptoms; C: high risk, less symptoms; D: high risk,
more symptoms. A CAT score ≥10 or mMRC score ≥2 are proposed for categorising symptoms. A recent analysis suggests that the mMRC places more severe
patients in the ’less symptom’ categories than the CAT (Adamek et al, ERS 2012).
This analysis compared health status scores split by CAT ≥10 or mMRC ≥1,
using St George’s Respiratory Questionnaire (SGRQ) and short form health survey
(SF-12) Physical Component (PC) scores, in a primary care population from the
Health-Related Quality of Life in European COPD Study.
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Data from 1817 patients (mean [SD] FEV1 1.6 [0.6] L; age 64.9 [9.6] years; males
72%) were used. The CAT classified 17.2% of patients as low symptom (GOLD
A+C) vs. 18.9% by mMRC. SGRQ scores in the mMRC low symptom groups
were slightly higher than those classified by CAT. The distribution of low symptom
patients into low risk and high risk categories differed.

The mMRC cut-point of ≥1 identifies a group of low symptom patients who have
similar health status to those classified by CAT but are not directly equivalent.
The small differences in classification of patients using CAT or MRC ≥1 may
influence treatment in only a very small proportion of patients.

1653
Comparison of changes in the expiratory capnogram waveform and regional
ventilation distribution measured by synchrotron imaging during acute
bronchoconstriction in brown Norway rat
Mathieu Guilbart 2 , Liisa Porra 1 , Loïc Degrugilliers 5 , Barna Babik 3 ,
Franck Robidel 2 , Françoise Rogerieux 2 , François Marchal 4 , Bruno Chenuel 4 ,
Sam Bayat 2 . 1 Department of Physics, University of Helsinki, Finland; 2 EA4285
UMI01, University of Picardie Jules Verne Medical Faculty, Amiens, France;
3
Department of Anesthesiology and Intensive Therapy, University of Szeged,
Hungary; 4 EA 3450, Laboratoire de Physiologie, Faculté de Médecine,
Université Henri Poincaré, Vandoeuvre les Nancy, France; 5 Pediatric Cardiology
and Respiratory Medicine, Amiens University Hospital, Amiens, France
Rationale: Although the increase in the phase III slope of the volumetric expiratory capnogram (S3v) is attributed to ventilation heterogeneity in patients, the
relation between S3v and direct measurements of ventilation distribution has not
been studied.
Methods: Rats divided into 2 groups: ovalbumin-sensitized (OVA) and exposed
to air or to NO2 , 10 ppm, 6h/d, 5d/wk for 4 weeks underwent K-edge subtraction
synchrotron imaging, to measure regional ventilation (sV*), the area of wellventilation regions (VAA) and ventilation heterogeneity (CV of sV*) at baseline
and during intravenous infusion of methacholine (MCH, 15 μg/kg/min (γ)). S3v
was computed using a rapid CO2 analyzer.
Results: S3v and CV of sV* increased during MCH infusion and the 2 parameters
were correlated (R=0.78, p<0.001).
m±SD
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CV of sV* (%)
VAA (% Total Lung Area)
S3v (mmHg/ml)

Air-OVA (n=4)

NO2-OVA (n=4)

Baseline

MCH15γ

Baseline

MCH15γ

15.3±5.2
93.8±2.5
2.45±0.07

42.6±25.0*
66.7±22.1*
3.32±0.46

18.2±8.0
90.8±7.7
2.49±0.15

49.3±42.4*
72.3±25.1*
4.33±0.44*#

*p<0.05 vs. baseline, within a group; # p<0.05 vs. Air-OVA, within a condition, by ANOVA.

1652
In-vivo microscopy of the effect of surfactant on alveolar morphology
Caterina Salito 1 , Andrea Aliverti 1 , Enrico Mazzuca 1 , Ilaria Rivolta 2 ,
Giuseppe Miserocchi 2 . 1 Dipartimento di Bioingegneria, Politecnico di Milano,
Milano, Italy; 2 Department of Experimental Medicine, University of Milano
Bicocca, Monza, Italy
Changes in alveolar morphology induced by intra-tracheal delivery of CUROSURF
(CS, Chiesi) were evaluated after opening a pleural window allowing in-vivo microscopic imaging (x300) of sub-pleural alveoli (fig 1a) revealing in physiological, non
surfactant deprived conditions, a remarkable degree of geometrical inhomogeneity.
Data were collected in 7 male anesthetized, tracheotomized and mechanically
ventilated rabbits (0,75-1 kg) who received intra-tracheal instillation of 300 μl,
corresponding to 16 mg/kg, of CS.
Images were acquired up to 20 minutes after instillation. Each acquisition (10
images/second) was triggered during the expiratory phase. After defining a ROI
(Region Of Interest), alveolar morphology was analized through an image processing program (ImageJ).
Surfactant instillation, on average, caused an increase in alveolar area (fig 1b,
closed circles), peaking at about 10% after 10 minutes and returning towards baseline after 20 minutes. The large standard deviation reflects the variability in caliber
following CS instillation as shown for individual alveoli in one representative
animal (fig 1c, closed symbols). No changes in alveolar geometry were observed
in animals not receiving CS (open circles).

Conclusions: This is the first comparison of S3v with direct measurements of ventilation heterogeneity confirming the contribution of this parameter to the increase
in S3v during bronchoconstriction.

1654
Within-breath femoral venous blood flow modulation
Barbara Uva 1 , Dario Bovio 1 , Edoardo Colombo 2 , Andrea Aliverti 1 .
1
Dipartimento di Bioingegneria, Politecnico di Milano, Milano; 2 Dipartimento di
Medicina Clinica, Università degli Studi dell’Insubria, Varese, Italy
Breathing has a large effect on venous return and abdominal pressure (Pab) varia-

Data suggest that CS instillation favors gas diffusion by increasing alveolar surface
area, despite a large inhomogeneity in alveolar distension, likely reflecting local
differences in surfactant distribution and/or alveolar compliance.
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tions can cause the interruption of femoral venous flow (Qfv). The purpose of this
study was to determine the values of Pab, airflow, volume and time at which Qfv
ceases and restarts within the respiratory cycle time (Ttot ).
In 4 healthy subjects (age 45±22.1 yr) lying in semirecumbent position airflow
was measured during quiet breathing (QB) by a pneumotachograph, Pab by gastric
pressure measurements using catheter-balloon-transducer system and Qfv by an
echo-Doppler probe. Qfv contour was extracted from the images recorded by the
echo-Doppler. The values of Pab, airflow, volume above FRC (V) and times t1
and t2 at which Qfv stopped and restarted (where femoral venous velocity could
no longer be detected and became measurable again) within Ttot were calculated
(see figure for a representative case).
t1 and t2 occurred respectively during inspiration and expiration when airflow
averaged 0.40±0.04 and -0.39±0.10 L/sec. No significant difference between Pab
at t1 (3.1±2.3 cmH2 O) and t2 (2.8±2.0 cmH2 O) was found. V was 0.33±0.09
at t1 and 0.48±0.10 L at t2 (p<0.05). The fraction of Ttot in which Qfv was
negligible, defined as (t2 -t1 )/Ttot averaged 0.33±0.07.
These data suggest that during QB Pab variations produced by diaphragm contraction have a profound modulatory within-breath effect on venous return from the
lower limb and this modulation is dependent on Pab dynamics.

1657
Regional hyperinflation in COPD patients: Correlation between lobar
hyperinflation and internal flow distribution
Wilfried De Backer 1 , Samir Vinchurkar 2 , Wim Vos 2 , Cedric Van Holsbeke 2 ,
Jan De Backer 2 . 1 Respiratory Medicine, University Hospital, Edegem, Belgium;
2
Respiratory, FluidDA nv, Kontich, Belgium
Background: Diagnosis of COPD patients is mainly based on lung function tests.
Severe COPD patients often develop dynamic and static hyperinflation. However,
few studies have addressed the association of hyperinflation and internal flow
redistribution. This study describes the relation between regional hyperinflation
and flow distribution in COPD patients.
Methods: Lobar volume levels in COPD patients (n=39, <FEV1> =
42.1±2.1%pred) were determined using functional imaging based on CT data
(De Backer J. et al, Radiology 2010; 257(3):854-862). Lobar flow distribution was
obtained by calculating the relative difference in the TLC and FRC volumes on
the lobar level. The flow distribution towards the different lobes was compared to
the imaged based volumes of the corresponding lobes.
Results: Statistically significant correlations (R= 0.4, p< 0.04) were observed
between lobar flow distribution and lobar volume-hyperinflation with more flow
going to more hyperinflated areas.

1655
Pulmonary edema is frequently triggered by marathon running
Gerald Zavorsky 1 , Eric Milne 2 , Massimo Pistolesi 3 , Federico Lavorini 3 ,
Joseph Rienzi 4 , Kaleen Lavin 1 , Allison Straub 1 . 1 Human Physiology Laboratory,
Marywood University, Scranton, PA, United States; 2 Radiological Sciences,
University of California, Irvine, CA, United States; 3 Section of Respiratory
Medicine, University of Florence, Italy; 4 Department of Radiology, Regional
Hospital of Scranton, PA, United States
Despite the mounting evidence that pulmonary edema can be triggered by
strenuous exercise, (Acta Physiol, 2007, 189: 305-17) it is still widely debated (J
Appl Physiol, 2010, 109: 1276-80). The purpose of this study was therefore to
determine if pulmonary edema is triggered by marathon running and, if so, to
examine its incidence and severity. Twenty-seven runners completed the 2011
Steamtown Marathon, in Scranton, PA, United States, beginning at an elevation of
452 meters above sea level (8°C, 96% RH) and ending with a net elevation drop
of 291 meters at the finish (21°C, 51% RH). All runners finished between 142 and
289 minutes. Posteroanterior (PA) and lateral (LA) radiographs were taken one day
before the race (pre), and then at 19 (SD 8), 55 (13), and 98 (15) min post-marathon
finish, the delay ensuring that any post-exercise increase in capillary blood
volume would return to normal. Two experienced chest image readers (EM, MP)
independently interpreted the images. They were blinded as to the times at which
the radiographs were taken. The PA+LA radiographs were viewed together as a set
at each time-point and were scored on eight different radiological characteristics.
When summed together, the scores could range from 0 (no edema) to 32 (severe
interstitial edema). Mean edema scores from all subjects increased from 1.5 units
pre-exercise to 4.1, 3.7, and 2.8 units at 19, 55, and 98 minutes post-exercise,
respectively (p<0.01). Nine runners (33%) had an average increase in the edema
score (average of the 19 min post-score minus the average of the pre-score) by
7.1 units (5-fold increase), which still remained high at 55 min post-exercise. In
conclusion, pulmonary edema is triggered in 33% of marathon finishers.

1656
Phrenic neuropathy: A missed issue in chronic obstructive pulmonary disease
Gihan Younis El-tantawi 1 , Mohamed Imam 1 , Tamer Morsi 2 . 1 Physical Medicine,
Rheumatology, and Rehabilitation, Faculty of Medicine, 2 Chest Diseases, Faculty
of Medicine, Alexandria University, Alexandria, Egypt
Diaphragmatic weakness in chronic obstructive pulmonary disease (COPD) is
ascribed to hyperinflation-induced diaphragm shortening as well as impairment
in cellular and subcellular structures.1 Although phrenic neuropathy is known to
cause diaphragmatic weakness,2 phrenic neuropathy was not previously considered
in COPD patients.
Objective: This work aimed at assessing phrenic nerve conduction in COPD
patients and its relation to radiographic hyperinflation and pulmonary function.
Methods: Twenty COPD patients were evaluated. Radiographic measures of hyperinflation included diaphragmatic angle of depression (DAOD), lung height,
lung width, heart size, and diaphragm level. Flow volume loop parameters were
obtained from all patients. Phrenic nerves were transcutaneously stimulated in the
neck and diaphragmatic potentials were recorded at xiphoid process and ipsilateral
7th intercostal space. Fifteen healthy subjects were enrolled as controls.
Results: Terminal latency of diaphragmatic potential was significantly prolonged
in patients compared to controls (P=0.006 & 0.005 for right and left sides).
Phrenic neuropathy was found in 9 patients (45%). Electrophysiological measures
of phrenic neuropathy correlated with DAOD on lateral chest film (r=-0.75, P=0.02)
as well as with lung height (r=0.67, P=0.003); however they did not correlate with
the flow volume loop data.
Conclusion: Phrenic neuropathy is an appreciated finding in COPD patients. Diaphragmatic descend secondary to hyperinflation would induce stretch neuropathy
of the phrenic nerve that can negatively affect diaphragmatic function.
References:
[1] Ottenheijm CA et al. Am J Respir Crit Care Med. 2007;175(12):1233-40.
[2] Wilcox PG, Pardy RL. Lung 1989;167:323-41.

Conclusion: Internal flow is redistributed towards the hyperinflated zones which
means that also inhaled medication would mainly go to the hyperinflation areas
leaving other areas partially untreated and this may further enhance the observed
flow redistribution.

1658
Residual lung volume is associated with increased left ventricular mass
Benjamin Smith 1,2 , David Bluemke 3 , Eric Hoffman 4 , Robert Basner 1 ,
Steven Kawut 5 , Martin Prince 6 , Antoinette Gomes 7 , Daichi Shimbo 1 ,
Chia-Ying Liu 8 , João Lima 9 , Erin Michos 9 , Ravi Kalhan 10 ,
Daniel Rabinowitz 11 , Steven Shea 1,12 , R. Graham Barr 1,12 . 1 Medicine, Columbia
University, New York, NY, United States; 2 Medicine, McGill University, Montreal,
QC, Canada; 3 Radiology and Imaging Sciences, National Institutes of Health,
Bethesda, MD, United States; 4 Radiology, University of Iowa Carver College of
Medicine, Iowa City, IA, United States; 5 Medicine, University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA, United States; 6 Radiology,
Columbia University, New York, NY, United States; 7 Medicine, UCLA David
Geffen School of Medicine, Los Angeles, CA, United States; 8 Radiology, Johns
Hopkins University, Baltimore, MD, United States; 9 Medicine, Johns Hopkins
University, Baltimore, MD, United States; 10 Medicine, Northwestern University,
Chicago, IL, United States; 11 Statistics, Columbia University, New York, NY,
United States; 12 Epidemiology, Columbia University Mailman School of Public
Health, New York, NY, United States
Increased left ventricular (LV) mass and chronic obstructive pulmonary disease
(COPD) predict cardiovascular (CV) events, but their relationship is poorly understood. We hypothesized that residual volume would be associated with increased
LV mass.
We recruited participants ages 50–79 years with ≥10 pack-year smoking history
that were free of clinically apparent CV disease. LV mass was estimated by cardiac magnetic resonance. Body plethysmography and pre- and post-bronchodilator
spirometry were performed according to ATS/ERS guidelines. Percent emphysemalike lung was estimated on full-lung CT. Anthropometry, medication use, blood
pressure (BP), fasting glucose and lipid levels were measured in a standardized
fashion. COPD was defined according to GOLD criteria. Multiple linear regression
was used to adjust for age, sex, race-ethnicity, height, weight, body surface area
term, smoking status, pack-years, systolic BP, BP meds, fasting glucose, diabetes
meds, low density lipoprotein, lipid lowering meds, and percent emphysema.
Of 119 participants completing all study components, 65% had COPD (24% mild,
29% moderate, and 12% severe/very severe). Mean LV mass was 122±34 grams.

281s

M ONDAY, S EPTEMBER 3 RD 2012
Residual lung volume was independently associated with increased LV mass in the
fully adjusted model (p<0.001). The magnitude of association for residual volume
was similar on a SD basis to that of systolic BP (8.7 gm 95%CI 4.5-13 gm per 714
ml increase in residual volume versus 6.9 gm 95%CI 3.5-10 gm per 16 mmHg
increase in systolic BP, respectively).
Residual volume is associated with increased LV mass. Further understanding of
this relationship may improve cardiovascular risk assessment and represent a novel
therapeutic target.

1659
Evidence of impaired spontaneous baroreceptor sensitivity in patients with
COPD as a potential link to cardiovascular morbidity and mortality
Sherwin Asadi, Victoria Wieser, Robab Breyer-Kohansal, Irene Firlinger,
Otto Burghuber, Arschang Valipour. Department of Respiratory and Critical
Care Medicine, Ludwig-Boltzmann-Institute for COPD and Respiratory
Epidemiology, Otto-Wagner Hospital, Vienna, Austria
Objectives: Recent studies suggest reduced cardiac filling pressures in patients
with COPD due to hyperinflation. A reduction in cardiac preload may result in
unloading of baroreceptors. We thus investigated spontaneous baroreceptor sensitivity, an independent predictor of cardiovascular morbidity and mortality, in
patients with COPD and controls.
Methods: 33 patients with severe airflow obstruction but free from clinical
cardiovascular disease (age 64±7yrs, BMI 23±4 kg/sqm, FEV1 27±7%, TLC
140±19%) and 12 age, gender, and body-weight matched controls without airflow
obstruction were studied. Spontaneous baroreceptor activity was measured using
the sequence method during resting conditions. The baroreceptor effectiveness
index was calculated from the total number of baroreceptor sequences divided by
the total number of systolic blood pressure ramps.
Results: The mean slope of spontaneous baroreceptor sequences
(7.0±4.7msec/mmHg vs. 13.5±6.4msec/mmHg, p<0.01) and the baroreceptor
effectiveness index (71±54 vs. 103±34, p<0.05) were significantly lower in
patients with COPD than controls. There was a significant inverse relationship between the slope of baroreceptor sensitivity (r = -0.302, p < 0.05) and baroreceptor
effectiveness index (r = - 0.391, p < 0.01) with RV/TLC ratio. There were no such
associations with airflow obstruction.
Conclusions: Our findings indicate a link between hyperinflation and baroreceptor
function in patients with COPD.

Conclusion: The ESS, within limitations, is a guide as to whether daytime sleepiness is present. It should not be used to reduce referrals for assessment of suspected
SBD, but as part of a screening assessment using oximetry and a good clinical
history. The reasons why patients have a high ESS in the absence of a significant
SBD requires further investigation.

1661
Clinical audit of the Quebec Sleep Questionnaire in a routine sleep apnoea
service
James Stockley, Theresa McCauley, Liam O’Reilly, Jodie Hunt, Brendan Cooper.
Lung Function & Sleep Department, Queen Elizabeth Hospital Birmingham,
United Kingdom
Introduction: We reviewed 2 years of our obstructive sleep apnoea & hypopnoea
syndrome (OSAHS) service. The Quebec Sleep Questionnaire (QSQ) was used
as a subjective measure of improvement1 with CPAP. We aimed to see if QSQ
reflected symptomatic improvement in treated patients.
Methods: Referrals undertook history & baseline overnight oximetry (Pulsox 300i,
Minolta, Japan). If positive for OSAHS, they undertook an auto-titration and, if
beneficial, a trial of CPAP. Of 783 patients, only 155 completed QSQ before &
after the CPAP trial. QSQ includes 5 areas; Q1. hypersomnolence, Q2. diurnal
symptoms, Q3. nocturnal symptoms, Q4. emotions, Q5. social interactions. An increased score indicated improved symptoms. We compared objective & subjective
improvements with CPAP.
Results: Patients exhibited witnessed apnoeas (68%), snoring (90%), excessive
daytime sleepiness (76%) with 56% showing all 3 symptoms. Differences in SpO2
dip rate, Epworth Score (ESS) & QSQ pre- & post-CPAP trial are shown in Table
1. Surprisingly, there was poor correlation between hypersomnolence (Q1) & ESS.
QSQ scores (Q1-5), Diprate and ESS pre- & post-two week CPAP trial
Q1

Q2

Q3

Q4

Q5

Dips >4%
SpO2/hr

EDS

Baseline
23.9 (10.4) 35.4 (15.1) 24.8 (9.8) 21.1 (7.5) 16.8 (6.7) 31.4 (27.5) 13.1 (5.0)
End of Trial 32.0 (9.2) 49.2 (15.2) 34.0 (9.8) 25.9 (7.5) 22.1 (5.8) 5.8 (8.0) 9.2 (5.1)
T-Test
p<0.05
p<0.05
p<0.05
p<0.05
p<0.05
p<0.05
p<0.05
Data is presented as mean (SD) with T-Test comparisons of Baseline to End of Trial.

Conclusion: QSQ correlates with objective improvements in OSAHS & appears
to be a reliable subjective measure of symptom improvement. However, there was
poor correlation between ESS & hypersomnolence.
Reference:
[1] Lacasse, et al. Thorax 2004;59:494-499.

205. “Snoring and scoring”: subjective and
objective measures of sleep-disordered breathing
1660
The Epworth sleepiness score should not be used to screen out patients with
suspected sleep-breathing disorders
Sara Neale, Adrian H. Kendrick. Department of Respiratory Medicine, University
Hospitals, Bristol, United Kingdom
The Epworth Sleepiness Score (ESS) is used to assess the level of daytime sleepiness as perceived by the patient. In some centres and in primary care, the ESS
is used to reduce the number of referrals for suspected sleep-breathing disorders
(SBD), where an ESS is within normal range (≤10).
Aim: To determine the limitations of using ESS to screen patients with suspected
SBD.
Methods: 150 consecutively referred patients were given an ESS and had 2 nights
of oximetry at home (Minolta 300i). The oximetry data was analysed using Download 2001 (Stowood Scientific,UK) for 4% dips/hr and an index cut-off of >0.6.
Data is given as median (range). The highest dips/hr and index was used in the
analysis from either night.
Results: 130 patients had usable data; 39F and 91M, aged 50 yrs (19-79), ESS
- 11.5 (1–23), 4% dips/hr - 4.8 (0.3-119) and 6.2 (0.1-118), and index - 0.57
(0.2-5.6) and 0.63 (0.2-10.9) on the 2 nights respectively. There was no correlation
between ESS and oximetry indices.

<5 4% dip/hr
5–15 4% dip/hr
15–30 4% dip/hr
>30 4% dip/hr
index <0.6
index >0.6

11–15

>15

25
13
11
5
20
34

14
14
4
6
15
23

13
15
2
6
16
20

Patients with SBD may present with sleepiness, fatigue, and often cannot separate
them. SBD affects QoL and depression may occur.
Aim: To determine sleepiness, fatigue, depression and QoL in relation to the
severity of SBD.
Methods: 150 consecutively referred patients had 2 nights of home oximetry
(Minolta 300i). Oximetry data was analysed by experienced Physiologists (Download 2001, Stowood Scientific,UK). Patients completed Epworth Sleepiness Score
(ESS), SF-36, Multidimensional Fatigue Inventory (MFI-20) and Beck-II score.
Data were stratified using 4% and 3% dips/hr, cumulative %time at SpO2 <90%
(CT90 ), index and pulse rate change > 6 bpm (PR6 ) from oximetry. Data are
given as median(range).
Results: 130 patients had usable data, 91M, aged 50yrs (19-79). MFI-20 Reduced
Motivation correlated (p<0.05) with 4% (r=0.19), 3% (r=0.22), index (r=0.18)
and CT90 (r=0.17), whilst SF-36 General Health correlated with 3% (r=-0.17) and
CT90 (r=-0.21). No other correlations occurred.
Percent patients related to 4% Dips/hr

ESS
MFI-20
General Fatigue
Physical Fatigue
Reduced Activity
Reduced Motivation
Mental Fatigue
SF-36
General Health
Vitality
Mental Health

Distribution of patients based on Epworth score
≤10

1662
Sleep-breathing disorders (SBD) – Sleepiness, fatigue, quality of life (QoL)
and depression
Adrian H. Kendrick, Sara Neale. Department of Respiratory Medicine, University
Hospitals, Bristol, United Kingdom

25/130 (19%) had a normal 4% dips/hr and 20/130 (15%) had a normal index
in with a normal ESS of ≤10. 27/130 (21%) had a normal 4% dips/hr with an
ESS>10.

0–5

5–15

>15

23

33

25

55
36
28
13
30

64
49
53
33
38

34
53
31
19
22

47
74
23

71
82
42

66
60
25

Similar results were observed for 3% dips/hr, index>0.6 and CT90 . BECK-II
(n=72) had a distribution of 45%, 52% and 33% in relation 4% dips/hr.
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Conclusions: We observed high levels of fatigue and sleepiness and poor QoL.
Patients with mild SBD had high levels of fatigue, depression and sleepiness,
whereas patients with moderate SBD had a lower percentage of patients. It is
essential to account for fatigue and QoL and to investigate negative studies further.

1663
Inter-device variation in dual oximetry for polysomnography
Patrick Jamieson, Paul Burns. Respiratory Function Laboratory, Royal Hospital
for Sick Children, Yorkhill, Glasgow, United Kingdom
Aims: Some sleep laboratories use two SpO2 channels to better detect artefact.
This study aimed to examine the agreement between two SpO2 monitors used
concurrently on the same polysomnography (PSG).
Methods: 117 PSGs were audited for this study. The PSGs included channels
from an integrated SpO2 monitor (Nonin) and an external device from another
manufacturer (Masimo). The mean SpO2 and the desaturation index (DI) for both
oximeters were compared. Comparisons were made using Bland Altman analysis, with limits of agreement (LOA) of 1.96 standard deviations, and confidence
intervals (CI) of 95%.
Results: Bland Altman analysis indicated a bias of +1.7% (CI +1.4%, +2.0%),
showing a systematic offset towards Masimo. The LOA were -1.2% (CI -1.7%,
-0.7%) to 4.5% (CI 4.0%, 5.0%), indicating a variation of ±2.85%.
Bland Altman analysis of the DI indicates a -38.5% (CI: -28.0%, -49.1%) smaller
DI for the integrated sensor as compared to the external sensor.
Conclusions: When used to assess mean SpO2 there is a variation of ±2.9%,
this may not be clinically acceptable. Additionally the external sensors produced
systematically higher readings than integrated sensor. Therefore the outcome of an
assessment of hypoxia is device dependant, if only one of these devices is used.
There is poor agreement between devices with regards to the desaturation index.
The integrated sensor detected 38.5% less desaturations compared with the external sensor. This systematic bias suggests that an assessment of sleep disordered
breathing is device dependant.

1664
Screening for obstructive sleep apnoea (OSA) in patients attending a
hypertension clinic with features of the metabolic syndrome
Peter Coss 1 , Finbarr O’Connell 1 , Michele Agnew 1 , Patrick Goodman 2 .
1
Respiratory Medicine, St. James’s Hospital, Dublin, Ireland; 2 School of Physics,
Dublin Institute of Technology, Dublin, Ireland
Aim: To see if OSA is a common finding in patients with Metabolic Syndrome.
Background: Metabolic Syndrome has been described as a constellation of risk
factors for cardiovascular disease (CVD). The WHO places the incidence at 21%
of the population. OSA syndrome occurs in 2-4% of males and females. Both
conditions represent a significant burden to the health service in terms of diagnosis,
treatment and management. Volunteers agreed to undergo a home cardiopulmonary
sleep study and interview with questionnaires including the Epworth score. Studies
were manually scored to determine the Apnoea Hypopnoea Index.
Results: 35 volunteers were recruited. This yielded 32 studies (10 female) that
were analysed. Mean age: 50yrs (Range 26 – 73), mean BMI: 37.5 (±5.8). Significant OSA (AHI>5) was found in 7 females (80%) and 20 male (88%) subjects,
86% overall.

4%: 5–15/hr
4%: >15/hr
3%: 5–15/hr
3%: >15/hr
CT90
index >0.6

Both Nights

Night 1

Night 2

24
24
36
36
54
56

4
4
4
3
10
5

15
6
12
13
20
18

The median(range) differences between the two nights (N1 - N2) for the group
were: 4% dips/hr: -0.78 (-29.5 to 19.9), 3% dips/hr: -1.2 (-15.6 to 20.2), CT90 :
-0.12 (-21.9 to 29.7) and index: -0.04 (-10.4 to 1.2). Using a combination of
these indices, 26/132 (20%) were negative for all 4, 66 (50%) positive for all 4,
10 for any 3, 12 for any 2 and 18 for any one.
Conclusions: To use pulse oximetry
1) requires analysis by experienced practitioners to ensure accuracy of data;
2) requires two nights, resulting in a > 23% increase in a positive diagnosis from
the second night;
3) with a combination of the 4 indices, all of which have good sensitivity and
specificity for SDB, gives an indication of the likelihood of SDB being present.
Using a combination of any 3 or all 4 accounts for 77% of the patients assessed.

1666
Forensic oximetry: Is it possible to confirm that the same patient has worn an
oximeter on 2 nights?
Liam O’Reilly, Judith Savage, Claire O’Sullivan, Brendan Cooper. Lung
Function and Sleep Department, NHS, Birmingham, United Kingdom
Introduction: We suspected a patient had performed home oximetry on their
partner as they did not wish to receive treatment or be stopped from driving due
to their obstructive sleep apnoea hypopnoea syndrome (OSAHS). We wanted to
see if it was possible to recognise a pulse rate “fingerprint” in patients who had
performed two consecutive sleep studies. We wanted to determine the normal
variation in pulse rate (PR) on 2 nights in the same subject. The mean PR or the
SD of the PR should be close enough to tell that the same patient is using the
device.
Method: We reviewed mean and standard deviation (SD) of the pulse rates
recorded during routine overnight oximetry and a multi-channel study in 37 patients [17F:20M Mean (SD); Age 50.8 (13.9) years;) with suspected OSAHS 16.4
(28.4) >4% dips per hour.] 37% of patients had confirmed OSAHS.
Results: The results (Table 1) show that mean difference in heart rate was 3.5 bpm
(±7.1) and that statistically there was no little difference between the 2 nights.
However, analysis by Bland & Altman (Fig 1) shows that the variation in pulse
rate was 9-12%.
Table 1

Mean PR
SD PR
COV % PR

Night 1

Night 2

Diff*

63.9
7.3
9.0±3.0

67.4
7.8
10.0±2.0

3.5±7.1
0.5±3.0
7.0±36.0

*Values shown as Mean (SD) No significant difference were found between Nights 1 & 2.

Summary findings
AHI

Number of patients with positive diagnosis on both and each night

No. Subjects Mean AHI (±sd) Mean Epworth (±sd) Mean BMI (±sd)

Normal (<5)
Mild (5 to ≤15)
Moderate (15 to ≤30)
Severe (≥30)

6
13
5
8

2 (1)
10 (3)
22 (6)
55 (27)

15 (6)
4 (3)
7 (4)
15 (4)

40 (4)
35 (5)
36 (7)
40 (6)

Conclusion: OSA is prevalent in this group of patients and was not the primary
reason for attendance. Epworth Score alone was a poor predictor of sleep breathing
disorder in those with mild to moderate AHI. OSA is a risk factor for CVD and
so we suggest that there should be routine screening for OSA in this particular
patient group.

1665
Pulse oximetry to assess sleep disordered breathing (SDB)
Sara Neale, Adrian H. Kendrick. Department of Respiratory Medicine, University
Hospitals, Bristol, United Kingdom
Pulse oximetry is a simple tool used to assess suspected SDB. Currently focus is
mainly on using 4% hypoxic dips/hr, although other indices exist.
Aim: To determine the use of pulse oximetry in the assessment of SDB using 4
indices and the value of using 2 nights of assessment
Methods: 150 consecutively referred patients had 2 nights of oximetry at home
(Minolta 300i). Data was analysed (Download 2001; Stowood Scientific, UK), by
experienced Physiologists and artefact removed. The 4% and 3% dips/hr, cumulative %time at SpO2 < 90% (CT90 ; Olson et al, J Sleep Res 1999;8:51-55) and
index>0.6 (Levy et al, Chest 1996;109:395-99) were obtained for each night.
Results: 132 patients gave usable data, 39F and 93M, aged 50 yrs (19–79).

Discussion: The variation in pulse rate between any two oximetry studys is on
average 10% or between ±7 bpm difference in the mean PR. However, 3 out of
37 patients had greater variation than this.
Conclusion: It is not possible on an individual basis to confirm if the same patient
has performed an oximetry study. We have shown the expected normal range in
PR for the same patient.

1667
Chest wall mechanics during induction of anesthesia
Ilaria Milesi 1 , Emanuela Zannin 1 , Peter Kostic 2 , Chiara Veneroni 1 ,
Antonio Pedotti 1 , Raffaele Dellacà 1 , Peter Frykholm 1 . 1 Bioengineering,
Politecnico di Milano, Milan, Italy; 2 Surgical Sciences Section of
Anaesthesiology, Uppsala University Hospital, Uppsala, Sweden
Background: It has been reported that anesthesia may be associated to variation in
chest wall (CW) mechanics. We have developed a CW scanning system (CWSS)
based on self-mixing laser interferometers that allows the measure of relative
displacement. If this approach is combined with Forced Oscillation Technique
(FOT) it allows to infer CW mechanics.
Methods: Five patients were studied during anesthesia induction at different
stages, while they were submitted to a sinusoidal pressure forcing at the mouth
with components at 5, 11 and 19 Hz. At each step FRC (GE; Engstrom CareStation) and CW mechanics (phase displacement among these points and the pressure
stimulus) were estimated by spectral technique.
Results: Figure 1 shows results at 11 Hz. At all steps rib cage and abdomen the
pressure stimulus travels faster in the rib cage than in the abdomen, likely because
of the high inertia of the latter. FRC presents a minimum during sedation, then
it increased during pressure support and it reaches physiological values after the
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in the vastus lateralis of seventeen COPD patients, ten with low fat free mass
index (FFMI) (COPDL ) (FEV1 33±4.3%pred, FFMI 15±0.2 kg m-2 ), seven with
preserved FFMI (COPDN ) (FEV1 47±7.3%pred, FFMI 19±0.6 kg m-2 ) and compared with nine age and gender-matched healthy sedentary subjects (C) (FEV1
96±4.0%pred, FFMI 20±0.9 kg m-2 ). Mitochondrial density was reduced in
COPDL in comparison to COPDN (1.82±0.25% and 2.72±0.34% respectively,
p<0.05). In comparison to C, only COPDL showed a reduction in mitochondrial
least diameter (0.15±0.0μm and 0.13±0.00 μm respectively, p<0.05) reflecting a
reduction in mitochondrial size.
Mitochondrial density correlated with parameters of lung function, muscle function, exercise capacity and exacerbation frequency. Only exacerbations frequency
remained independently related to mitochondrial density in a multiple regression
analysis.
We conclude that peripheral muscle of COPDL patients have a reduced mitochondrial density that is likely to contribute to a decreased oxidative capacity of the
muscle.
Supported by Chief Scientist Office (CSO) Scotland 06/S1103/5 and The British
Lung Foundation (Trevor Clay, Tc07/09). SG was supported by an ERS long term
research fellowship.

recruitment maneuver. The marked variation in φ induced by sedation on the lower
rib cage may be related to the reduction in FRC.

206. The best abstracts in pulmonary
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Characterizing metabolic abnormality and adipose tissue infiltration in
skeletal muscle of COPD patients using 31P MR spectroscopy and MRI
imaging
Graziele Coissi 3 , Gregory Shields 2 , Pillar Jimenez-Royo 1 , Giulio Gambarota 1 ,
Raul Dimber 1 , Nicholas Hopkinson 3 , Paul Mattrews 2 , Andrew Brown 1 ,
Michael Polkey. 1 Imanova Centre for Imaging Sciences, Imanova Centre for
Imaging Sciences, London, United Kingdom; 2 GlaxoSmithKline Global Imaging
Unit, GlaxoSmithKline Global Imaging Unit, Stevenage, United Kingdom; 3 NIHR
Respiratory Biomedical Research Unit, Royal Brompton and Harefield NHS
Foundation Trust and National Heart & Lung Institute, London, United Kingdom
Background: Anaerobic metabolism (AM) is an extra-pulmonary manifestation
of COPD. 31P Magnetic Resonance Spectroscopy (31 P MRS) is an established
technique to assess the oxidative capacity of skeletal muscles, but is unknown
whether similar changes occur in the upper and lower limbs. Dixon MRI has been
demonstrated as a quantitative technique to determine water and fat levels in tissues.
Objective: We hypothesised that AM would occur predominantly in the legs and
that intermuscular adipose tissue (IMAT) infiltration would be a predictor of AM.
Methods: 31P – MRS data for the quadriceps (quads) and biceps were obtained
during 2 min. and 8 secs of endurance exercise and pre and post-exercise. Quads and
its sub-muscle group cross-sectional area and IMAT were measured using Dixon
MR imaging. Quads maximal voluntary strength (QMVC), six minute walking test
(6MWT) and fat free mass index (FFMI) were additionally performed.
Results: Data were obtained for 14 patients with COPD (age 66±5.73) with
a mean ±SD percentage predicted of forced expiratory volume in 1s (FEV1 )
of 36.5±12.7 and 14 age matched healthy controls (age 65±6, FEV1 pred%
110±6.5). Patients with COPD had prolonged quads phospholcreatine recovery
time [PCr (t1/2 )],(p=0.006) and lower nadir intramuscular pH (p=0.002) as compared to controls. Biceps metabolism was not different between COPD patients and
controls. Quads IMAT was 32% greater in COPD patients than controls (p=0.033).
Conclusion: AM activation appears confined to the quads in COPD. We also
suggest that IMAT, as measured by Dixon MRI, is a sensitive biomarker for AM.

1669
Reduced mitochondrial density in the vastus lateralis muscle of COPD
patients with low fat free mass
Santiago Giavedoni, Ellen Drost, Ramzi Lakhdar, William MacNee,
Roberto Rabinovich. ELEGI Colt Laboratory, Centre for Inflammation Research,
the Queen’s Medical Research Institute, The University of Edinburgh, Scotland,
United Kingdom
Muscle wasting affecting a subgroup of patients with COPD, is a predictor of
health related quality of life and survival. These patients have a further reduction
in exercise capacity and evidence of decreased limb muscle oxidative capacity. We
hypothesise that a further decrease in mitochondrial density occurs in patients with
muscle wasting and may contribute to a lower oxidative capacity of the muscle.
Mitochondrial ultrastructure was analysed using transmission electron microscopy

1670
Blunted muscle angiogenic response after exercise training in COPD patients
Fares Gouzi 1,2 , Christian Préfaut 1 , Aldjia Abdellaoui 1,3 , Emilie Roudier 4 ,
Philippe de Rigal 2 , Nicolas Molinari 5 , Dalila Laoudj-Chenivesse 1 ,
Jacques Mercier 1 , Olivier Birot 4 , Maurice Hayot 1 . 1 Department of Clinical
Physiology, INSERM U-1046, CHRU Montpellier, University of Montpellier I and
II, Montpellier, France, Metropolitan; 2 Pulmonary Rehabilitation, Pulmonary
Rehabilitation Center “La Solane”, Fontalvie Group, Osséja, France,
Metropolitan; 3 Pulmonary Rehabilitation, Pulmonary Rehabilitation Center “La
Solane”, Fontalvie Group, Lodève, France, Metropolitan; 4 Angiogenesis
Research Group, York University, Faculty of Health, Toronto, ON, Canada;
5
Department of Medical Information, CHRU Montpellier, UMR 729 MISTEA,
University of Montpellier I, Montpellier, France, Metropolitan
In chronic obstructive pulmonary disease (COPD) patients, the skeletal muscle
impairment reduces the exercise capacity. Systemic factors (i.e oxidative stress,
low grade inflammation ...) have been incriminated. Then, as for the muscle oxidative fibers, the muscle angio-adaptive response to training could also be blunted
in COPD, like in other chronic conditions. Therefore, we aimed to compare the
muscle functional response, myofiber remodeling and angio-adaptations to training
in COPD patients and sedentary healthy subjects (SHS).
21 COPD patients and 23 SHS completed a 6-week rehabilitation program based on
individualized moderate-intensity endurance and resistance training. Histomorphological muscle analysis and measurements of pro-angiogenic vascular endothelial
factor-A (VEGF-A) and antiangiogenic thrombospondin-1 (TSP-1) were conducted
before and after training.
Both COPD patients and SHS improved their peak oxygen consumption (respectively, +0.96±2.4 and +2.9±2.6mL/kg/min, p<0.001) and muscle endurance
(respectively, +65% and +108%, p<0.001), although improvements were lower in
COPD patients (group-time interaction:p<0.05 and p=0.06 respectively). Whereas
the capillary-to-fiber ratio (C/F) and the angio-adaptive VEGF-A/TSP-1 ratio increased in COPD patients and SHS (C/F: p<0.01and VEGF-A/TSP-1: p<0.05),
the improvement in C/F was significantly reduced in COPD patients vs. SHS
(p<0.05), and no fiber type switch occurred in patients. Absolute changes in C/F
and in VO2SL were correlated (r=0.51, p<0.05).
The angiogenic response may drive the functional improvements. In addition to
a lack of fiber switch, the angiogenic response to training was blunted in COPD
patients.

1671
Effects of a 3-week inpatient pulmonary rehabilitation (PR) on muscle
remodelling in patients with emphysema
Inga Heinzelmann 1 , Sebastian Gehlert 2 , Axel Clever 2 , Christian Wingels 2 ,
Bernd Sczepanski 1 , Bloch Wilhelm 2 , Kenn Klaus 1 . 1 Department of Pneumology,
Schoen Klinik Berchtesgadener Land, Schoenau am Koenigssee, Germany;
2
Department for Molecular and Cellular Sports Medicine, German Sport
University, Cologne, Germany
Rationale: Exercise training of at least 10 weeks duration induces significant
changes in myofiber size, capillarization and distribution in patients with emphysema. Up to date it is unknown which changes in muscle structure can be achieved
by a German inpatient PR with a standard duration of 3 weeks.
Methods: Ten patients with emphysema (age: 57m5y; BMI: 24m3kg/m2 ; FEV1 :
31±9%pred.) were included in this prospective trial. All patients performed an
incremental cycle test to determine the peak work rate (PWR). The PR included
daily supervised exercise training sessions (strength- and endurance training). Pre
and post PR, biopsies from vastus lasteralis muscle were taken.
Results: PWR improved significantly during PR (+17Watt [95% CI, 6.3 to 27.7]
p<0.01). We observed a significant increase in the capillary to fibre ratio in fibre
types I and IIa respectively (+0.5% [95% CI, 0.1 to 1.0] p=0.03; +1.0% [95% CI,
0.6 to 1.4] p<0.01) in skeletal muscle. We found a significant negative correlation
between FEV1% pred. and the change in capillary to fibre I ratio (r=-0.633,
p<0.05).
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A non-significant but notable increase in the quantity of fibre type I (+6.5%), IIa
(+2.2%) and IIx (+2.6%) was detected. Hybrid fibres decreased during PR (type
I/IIa: -1.3% [95% CI, -2.21 to -0.39] p<0.01; type IIa/IIx: -5.2%, p=0.09).
Conclusions: These preliminary data show that an inpatient 3-week PR is able to
exert relevant adaptations in peripheral muscle of COPD patients. This includes
an increase in capillarization and an augmented type I myofiber distribution. To
confirm these first results, further patients will be investigated.

1672
Changes in fatigue index during an 8 week quadriceps resistance training
programme for patients with COPD & healthy controls
Linzy Houchen 1,2 , Samantha Harrison 1 , Carolyn Sandland 1 , Manoj Menon 1 ,
Mike Morgan 1 , Sally Singh 1,2 , Mick Steiner 1 . 1 Pulmonary Rehabilitation
Research Group, University Hospitals of Leicester NHS Trust, Leicester, United
Kingdom; 2 Faculty of Health and Life Sciences, Coventry University, Coventry,
United Kingdom
Introduction: Fatigue index (FI) measures the reduction in muscle force during
muscle testing/training & can be altered by resistance training (RT). FI is seldom
reported in patients with COPD. In isokinetic testing 2 variables are of interest:
peak torque (PT) & total work (TWor).
Aim: To evaluate changes in FI for PT & TWor during 8weeks of RT in patients
& healthy controls.
Methods: 70 patients [mean (SD) age 68.6 (9.1)yr, FEV1 44.8(15.2)% pr, 42
men] & 22 controls [age 66.6 (5.1)yr, FEV1 103.4(15.9)% pr, 12 men] completed
quadriceps RT for 8weeks. RT was 5x30 knee extensions; 3times/week on a cybex
dynamometer (speed=180°/sec). PT (Newton-metres:Nm) & TWor (Joules:J) were
recorded for each set & FI was calculated as: set5/set1x100 for the right leg
(weekly average). A high FI=less fatigue.
Results: There were no significant differences between/within-groups for PT FI
over 8 weeks (FI approx 90% in both groups for all weeks).
TWor FI in the COPD group did not significantly change over 8weeks. Control
subjects displayed improvements in TWor FI & the difference in FI at week8
was significant compared to baseline & week4. However there were no significant
differences between the 2 groups for TWor FI (Fig. 1).

Figure 1

Conclusions: Healthy controls experienced less fatigue in TWor as RT progressed.
This did not occur in the COPD group & may be related to muscle dysfunction.
TWor seems a more sensitive measure than PT.

1673
Effects of home-based pulmonary rehabilitation on the time spent in activeand passive- walking in elderly patients with COPD
Atsuyoshi Kawagoshi 1,2 , Noritaka Kiyokawa 3 , Keiyu Sugawara 3 ,
Hitomi Takahashi 3 , Takeshi Kashiwagura 3 , Mitsunobu Homma 4 ,
Shunichi Sakata 5 , Masahiro Satake 1 , Takanobu Shioya 1 . 1 Physical Therapy,
Akita University Graduate School of Medicine, Akita, Japan; 2 Rehbilitation,
Higashi Inaniwa Clinic, Akita, Japan; 3 Rehabilitation, Akita City General
Hospital, Akita, Japan; 4 Pulmonary Medicine, Akita City General Hospital, Akita,
Japan; 5 Kumamoto technology and Industry foundation, Industry-University
Cooperation and Promotion, Kamimasushirogunn, Kumamoto Prefecture, Japan
Purpose: The objective of this study was to evaluate the effect of home-based
pulmonary rehabilitation (PR) including a chair-walking exercise and lower muscle
training on daily active- and passive-walking time in elderly patients with COPD.
Methods: We assessed walking time according to the walking speed using a
newly developed triaxial accelerometer (A-MES activity monitor, Kumamoto,
Japan), which could measure the time spent in walking, standing, sitting and
lying separately and also could discriminate active walking (≥2 km/hour) from
passive walking (< 2 km/hour). Twenty elderly patients with COPD (Age 76±7
years; FEV1 56.6±18.7% pred) were evaluated using this activity monitor for 3
consecutive days before and after PR. The home-based PR program included a
chair-walking exercise, lower muscle training, stretch of body trunk, respiratory
muscle training and education of self management. Pulmonary function, exercise

capacity (6-min walking distance; 6MWD), quadriceps muscle force (QF), and
health-related QOL (CRQ) were evaluated before and after PR.
Results: Active-walking time increased (pre PR: 27±23 vs. post PR: 52±31
min/day) and lying time decreased (pre PR: 53±18vs. post PR: 38±18 min/day)
significanlty after PR. Frequency of standing increased (pre PR: 80±42 vs post
PR: 117±63 times/day) significantly after PR. The degree of improvement of
active-walking time after PR was correlated with 6MWD and QF.
Conclusions: These data suggested that home-based PR consisting of a chairwalking exercise and lower muscle training was effective in improving activewalking time in elderly patients with COPD.

1674
The effect of post operative physical training on activity after curative
surgery for non small cell lung cancer (NSCLC) – RCT
Gill Arbane 1 , Belen Valladares 2 , Claire Speed 2 , Abdel Douiri 3 , Nicholas Hart 4 ,
Nick Hopkinson 5 , Sally Singh 6 , Rachel Garrod 2 . 1 School of Rehabilitation,
Faculty of Health and Social Care Sciences, St George’s University of London;
2
Therapy Department, Kings College Hospital NHS Foundation Trust, London;
3
Health and Social Care Research, Kings College London; 4 Respiratory &
Critical Care Medicine, Guy’s & St Thomas’ NHS Foundation Trust, London;
5
National Heart and Lung Institute, Royal Brompton Hospital, London; 6 Cardiac
and Pulmonary Rehabilitation, University Hospitals of Leicester NHS Trust,
Leicester, United Kingdom
Background: In England and Wales the incidence of lung cancer is around 0.05%,
13.5% of patients receive surgery with curative intent. Strategies addressing quality
of life (QoL) and activity post op are lacking.
Aims and objectives: To evaluate the effect of in-patient, cycle training, provided
post op for NSCLC on physical activity at 4 weeks post op.
Methods: This RCT recruited patients undergoing curative lung resection. The
control group received usual care. The active group additionally received daily
cycle training a home walking programme with diary. Outcomes, measured pre, 5
days and 4 weeks post op, activity monitor data, muscle strength, exercise tolerance
and QoL (SF36). ANCOVA was used to test for differences between groups.
Results: 131 patients (72 female), mean age 67.5 (SD: 10.97) years, FEV1 2.4
(1.13) l, median ISWT m 290 (IQR: 190-440) were randomised. 63 (48%) had
evidence of spirometric obstruction (OB). Physical activity was not significantly
different between groups nor in those with OB. There were no significant differences in any secondary outcomes for the groups as a whole. However, in those
with OB, physical and mental component scores for the SF36 were 11.7 (p = 0.04)
and 19.6 (p=0.01) higher in the active group compared to controls at 4 weeks post
op and muscle strength was significantly different between groups in favour of
active (p = 0.04).
Conclusions: Compared with a control group, a cycle and home walking programme prevented decline in QoL and quadriceps muscle strength seen at 4 weeks
post op in people with OB. These data support the need for further exercise
interventions aimed at patients with OB undergoing surgery for NSCLC.

1675
Atherosclerosis in subjects with COPD is independently determined by the
degree of airflow limitation
Lowie Vanfleteren 1 , Frits Franssen 1 , Martijn Spruit 1 , Miriam Groenen 1 ,
Emiel Wouters 1,2 . 1 Program Development Center, CIRO+, Centre of Expertise
for Chronic Organ Failure, Horn, Netherlands; 2 Respiratory Medicine, MUMC,
Maastricht University Medical Center, Maastricht, Netherlands
Background: Subjects with COPD have an increased cardiovascular risk that
may be related to shared risk factors. To date, it is not clear whether this is a
consequence of the severity of COPD itself.
Objective: We aimed to determine independent predictors of the presence of
atherosclerosis in patients with COPD and establish whether and to what extent
the degree of airflow obstruction is independently predictive for the degree of
atherosclerosis in a model including all traditional cardiovascular risk factors.
Method: Pulmonary function, blood gases, packyears, body composition (BMI,
FFMI), lipids, glucose, hsCRP, renal function (eGFR) and blood pressure were
determined in 197 patients ((mean±SD) age: 64±7 year, 60% male, FEV1:
51±17% pred., BMI: 26,2±5,2 kg/m2 ) with stable COPD prior to pulmonary
rehabilitation. Carotid-wall intima–media thickness (c-IMT) was assessed in all
patients (mean±SD: 0,93±0,18 mm) as an ultrasonographic surrogate measure of
atherosclerosis. Independent predictors of an increased c-IMT were assessed using
multivariate backward linear regression.
Results:
Independent predictors of an increased c-IMT

BMI, kg/m2
Age, years
FEV1, % predicted
Mean blood pressure, mm Hg
Triglycerides, mmol/L

Beta

t-test

p-value

0,450
0,237
-0,174
0,142
0,143

6,830
3,886
-2.865
2,330
2,262

<0.001
<0,001
0,005
0,021
0,025

Other variables included in the model: Gender, FFMI, packyears, pCO2, pO2, TLCO%, HDL,
LDL, hsCRP, glucose and eGFR.
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Conclusion: In addition to traditional cardiovascular risk factors, such as obesity,
older age, higher blood pressure and higher fasting triglycerides, atherosclerosis
(c-IMT) is independently predicted by increasing airflow limitation in patients
with COPD.

207. COPD: risk factors, biomarkers and
diagnosis
1676
Respiratory health at the extremes of the ageing population: Initial results of
the UK Newcastle 85+ study
Therese Small 1 , Joanna Collerton 2 , Karen Davies 2 , Mohammed Yadegarfar 2 ,
Thomas Kirkwood 2 , Paul Corris 3 , Andrew Fisher 3 . 1 Sir William Leech Centre,
Freeman Hospital, Newcastle upon Tyne, United Kingdom; 2 Institute for Ageing
and Health, Newcastle University, Newcastle upon Tyne, United Kingdom;
3
Institute of Cellular Medicine, Newcastle University, Newcastle upon Tyne,
United Kingdom
People aged 85+ years are demographically the fasting growing age group worldwide increasing the burden on healthcare resources. In the Newcastle 85+ study
subjects born in 1921, recruited from the Newcastle area, underwent domiciliary
health assessment, including respiratory history, symptoms, spirometry and review
of general practitioner (GP) records for pre-existing disease. 845 participants (319
Male: 526 Female) took part, regardless of current health status.
Significant occupational exposure to heavy industry was reported by 42% men
and 17% women. 71% men and 52% women were current or ex- regular smokers.
Review of GP records showed 18% men and 16% women had a diagnosis of
Chronic Obstructive Pulmonary Disease (COPD); 7% men and 13% women a
diagnosis of Asthma; and 10% men and 7% women had other primary respiratory
diagnoses.
92% performed reproducible spirometry. 28% males had normal spirometry, 13%
restrictive and 59% obstructive spirometry (Mild 36%; Moderate 46%; Severe 15%
and very severe 3%). In the females, 33% had normal spirometry, 16% restrictive
and 51% obstructive spirometry (Mild 44%; Moderate 43%; Severe 11% and very
severe 2%). The MRC Dyspnoea score was ≥2 in 38% men and 40% women.
This study presents data on a large population of very elderly people. It shows a
high prevalence of diagnosed airways diseases with 25% men and 29% women
having asthma or COPD. Obstructive spirometry was reported in 59% men and
50% women with significant disability shown by MRC-dyspnoea score. These
initial results suggest a significant burden of respiratory compromise with potential
for significant impact on health care services in the coming years.

1677
Passive smoking and COPD – More dangerous than believed
Stig Hagstad 1,2 , Linda Ekerljung 1 , Anders Bjerg 1,2 , Anne Lindberg 2,3 ,
Eva Rönmark 2,3 , Bo Lundbäck 1,2 . 1 Krefting Research Centre, Institute of
Medicine, Sahlgrenska Academy, University of Gothenburg, Sweden; 2 The OLIN
Studies, Norrbottens Läns Landsting, Luleå, Sweden; 3 Department of Public
Health and Clinical Medicine, University of Umeå, Sweden
Background: Passive smoking has been identified as a risk factor for cardiac
diseases, asthma, lung cancer and with detrimental effects on lung function, but
the relationship between passive smoking and COPD is not fully established.
Aim: To study environmental tobacco smoke (ETS) as a risk factor for COPD in
never-smokers.
Methods: Data from three cross-sectional studies from the Swedish OLIN database
were pooled. Only never-smokers were included in the analyses, and 2118 neversmokers had completed structured interviews and lung function tests of acceptable
quality. COPD was defined according to the GOLD criteria. Risk analysis was
performed by using multiple logistic regression analysis.
Results: Exposure to ETS at home was associated with COPD (OR 1.5, 95% CI
1.0-2.2). ETS at current or past workplace was also associated with COPD. The
relationship was more pronounced in subjects who reported exposure to ETS at
both past and current workplace (OR 2.4, 95% CI 1.5-4.0). Current exposure to
ETS at home in combination with ETS at both current and previous workplace
was strongly related to COPD (OR 3.6, 95% CI 1.6-8.5). There was a strong
relationship between increasing amount of exposure to ETS in various settings
and the prevalence of COPD, especially among women. Interestingly, of the 14
women aged ≤65 years who had reported current exposure to ETS at home and at
both previous and current workplace, 7 had COPD.
Conclusion: ETS was found to be an independent risk factor for COPD. This relationship was stronger in women and the association was stronger with increasing
degree of exposure.

1678
The effect of body mass on COPD in non-smoking women
Tamara Schikowski 1 , Martin Adam 1 , Andrea Vierkötter 2 , Barbara Hoffmann 2 ,
Ursula Krämer 2 , Thierry Rochat 3 , Christian Schindler 1 , Elisabeth Zemp 1 ,
Nino Künzli 1 , Nicole Probst-Hensch 1 . 1 Chronic Disease Epidemiology, Swiss
Tropical and Public Health Institute, Basel, Switzerland; 2 Epidemiology Unit,
IUF – Leibniz Research Institute for Environmental Medicine, Duesseldorf,
Germany; 3 Pulmonary Division, University Hospitals, Geneva, Switzerland
Rationale: Smoking is the strongest COPD risk factor, however it has been recognised that a substantial proportion of COPD cases arises in non-smokers. Many
studies suggest that obesity is more prevalent in patients with COPD, but it has
not been elucidated whether this is also true for never-smokers. Aim of the current
study was to assess the effect of change in BMI on incidence and persistence of
COPD in never smoking women.
Methods: The current study used pooled data from the population based SAPALDIA and SALIA cohorts. Weight status was defined based on BMI at baseline
and change in BMI. Pre-bronchodilator ratio of forced expiratory volume in one
second over forced vital capacity (FEV1/FVC) was measured in both studies at
baseline and follow-up. COPD was defined according to the GOLD criteria or
having FEV1/FVC<lower limit of normal and percent predicted FEV1<80%.
Mixed regression models with random intercept for study area were used to assess
the association between BMI change and COPD prevalence and incidence in non
smoking women after adjustment for selected confounders.
Results: Lung function data and information on potential confounders were available in 9662 women. The majority of women were never smokers (62.5%). The
average BMI between baseline and follow-up ranged between 15.48-53.89 kg/m2 .
The incidence of COPD according to the GOLD criteria stage 1 was 3.2% and the
incidence in the combined stage 2 and higher was 2.52%. The odds of developing
COPD stage 2 increased by a factor of 1.3 per unit increment in BMI. Menopausal
status did not influence this association.
Conclusion: The results of our analysis suggest that a change in BMI influences
the development of COPD in non-smoking women.

1679
COPD – Prevalence and risk study from rural north India
Mukhmohit Singh, Anup K. Mukherjee, Surendra K. Ahluwalia, Anu Bhardwaj,
Shveta Saini. Community Medicine, MMIMSR, Mullana, Haryana, India
Background: The increasing impact of Chronic Obstructive Pulmonary Disease
(COPD) on health care resources is now being recognized as a major public health
problem and is projected to be the third leading cause of death worldwide by 2020.
Aims and objectives: To estimate the prevalence and assess the risk factors for
COPD in adults using spirometry (GOLD criteria).
Methods: A community-based, cross sectional, multiphasic survey was conducted
on 2112 adults, age >35 years. COPD was diagnosed using fixed ratio post bronchodilator FEV1/FVC<70% on spirometric evaluation conducted on participants
who screened positive using clinical (by validated respiratory questionnaire) or
PEF criteria.
Results: The overall prevalence of COPD was 8% (10.8% in males and 5.1% in
females). The prevalence of COPD was 15.3% in the ever smokers and were at
3.54 times higher risk (95% CI 2.6-4.9) compared to non smokers. The exposure
to high risk occupation showed an increased risk for development of COPD [OR
3.983, 95% CI 2.87-5.52] than the non exposed individuals. Among females, the
prevalence was highest for the heavy kitchen smoke exposure (8.2%). On logistic
regression the factors related with COPD were age >65 years [OR 1.079 95% CI
1.064-1.095], exposure to high risk occupation [OR 2.395 95% CI 1.485-3.861]
and smoking [OR 2.263 95% CI 1.467–3.492]. Other factors as exposure to passive
tobacco smoke, education, socio economic status did play a role independently,
however no significant higher risk was observed using multivariate statistical
model.
Conclusion: Ageing, smoking, occupation and biomass smoke exposure certainly
explain the web of causation on the background of other risk factors as passive
smoking, education and socioeconomic status.

1680
Association between serum levels of clara cell secretory protein and lung
function in adults from ECRHS
Marta Rava 1,2 , Lluisa Tares 1 , Iris Lavi 1 , Esther Barreiro 3 , Jan-Paul Zock 1 ,
Anna Ferrer 4 , Nerea Muniozguren 5 , Rachel Nadif 2 , Francine Kauffmann 2 , Josep
M. Anto 1 , Stefano Guerra 1 . 1 Centre de Recerca en Epidemiologia Ambiental CREAL, Parc de Recerca Biomèdica de Barcelona - PRBB, Barcelona, Spain;
2
Respiratory and Environmental Epidemiology Team CESP, Centre for Research
in Epidemiology and Population Health UMRS U1018, INSERM, University Paris
Sud, Villejuif, France; 3 Unit of Epidemiology and Health Information,
IMIM–Hospital del Mar, Parc de Salut Mar, UPF, CIBERES, Barcelona, Spain;
4
Hospital General de Almansa, Complejo Hospitalario Universitario de
Albacete, Spain; 5 Osasun Saila, Bizkaiko Lurralde Zuzendaritza, Public Health
of Bizkaia, Department of Health, Basque Government, Bilbao, Basque Country,
Spain
The 16-kD Clara cell secretory protein (CC16) has anti-inflammatory properties
and protective effects from oxidative stress on the respiratory tract and has been
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proposed as a biological marker of pulmonary health. Whether CC16 is associated with lung function and airflow limitation in the general population remains
unknown.
We measured CC16 in serum samples of 851 participants (mean age 41 yrs; 51%
women) of 3 Spanish ECRHS centres using an immunoassay. Lung function parameters (FEV1% and FVC% predicted and FEV1/FVC), airflow limitation (AL)
defined by Gold criteria (FEV1/FVC<0.70) were considered. All the analyses
were adjusted for center, sex, age, smoking, pack-years, body mass index (BMI),
and height. Mean CC16 level was 5.8 (sd=2.9), ranging from 0.4 to 19 μg/l.
FEV1% predicted and FEV1/FVC increased with increasing CC16 levels.
Lung function (dependent var, n=851)
FEV1, % pred
FVC, % pred
FEV1/FVC

Adjusted* β (95% CI)

p

1.85 (0.87, 2.83)
0.83 (–0.03, 1.70)
0.77 (0.30, 1.23)

<0.001
0.06
0.001

*Estimates from linear regression models, adjusted for centre, age, BMI, smoke, pack-years (sex
and height for FEV1/FVC).

This association was stronger in asthmatics (2.6% increase (95% CI 0.6-4.5) in
FEV1/FVC) as compared to non-asthmatics (0.6%; CI 0.1-1.0) (p for interaction
0.01). CC16 levels were lower in subjects with moderate/severe AL (4.1 μg/l, p
from multivariate multinomial regression=0.04), but not in those with mild AL (5.7
μg/l, p=0.9) compared to subjects with no AL (5.9 μg/l). This study shows that
reduced CC16 levels are associated with lower lung function and moderate/severe
airflow limitation in the general population.
Funded by Spanish FIS ISCIII PS09/01354 and ERS fellowship 123-2011.

1681
Screening of citizens with suspicion of COPD in eight municipalities in
Denmark
Jens Dollerup 1 , Torben Jakobsen 2 , Henriette Fischer 3 , Ulla Hemmingsen 4 ,
Susanne Ollendorff 5 , Jeanette Madsen 6 , Maj-Britt Gulstad 7 , Henrik Borggren 8 ,
Birgitte Kvist 9 , Peter Bo Poulsen 1 . 1 Medical & Access, Pfizer Denmark,
Ballerup, Denmark; 2 Department of Health Prevention and Promotion,
Municipality of Esbjerg, Esbjerg, Denmark; 3 Healthcare Center Struer,
Municipality of Struer, Struer, Denmark; 4 Health Secretariat, Municipality of
Vordingborg, Vordingborg, Denmark; 5 Department of Health Prevention and
Promotion, Municipality of Kolding, Kolding, Denmark; 6 Department of Health,
Municipality of Gribskov, Helsinge, Denmark; 7 Department of Health,
Municipality of Jammerbugt, Brovst, Denmark; 8 Social Centre, Municipality of
Solrød, Solrød, Denmark; 9 Department of Health Prevention and Promotion,
Municipality of Frederikshavn, Frederikshavn, Denmark
Background: Around 430,000 Danes suffer from chronic obstructive pulmonary
disease (COPD) with one-third diagnosed today. Danish National Board of Health
(NBH) recommends early detection of COPD, focusing on smokers/ex-smokers (or
high-risk occupation) above 35 years with >1 respiratory symptom. Municipalities
have been suggested to be responsible for early detection. A pilot study found
early detection in municipalities to be feasible and reliable in terms of citizens
ending up with the final diagnosis of COPD at their GP.
Aim and objective: To investigate the success of screening for COPD in eight
Danish municipalities.
Methods: Eight municipalities (430,000 inhabitants) offered spirometry to citizens (self-referral) with no previous COPD diagnosis fulfilling the NBH criteria.
Citizens with airway obstruction (fixed ratio: FEV1 /FVC<70%) were requested to
visit their GP for diagnosis. Data, including spirometry and smoking habits, were
recorded in a secure database.
Results: 950 citizens in the risk group of COPD were included (55% females,
58 years, 45% smokers, 30 pack-years, 1-2 lung symptoms, MRC 1.6). Of the
sample 34% (323) (22-44% in different municipalities) had indication of airway
obstruction. Screening spirometry suggested 86% had mild to moderate COPD.
With evidence from the pilot study: 85% detected by municipality screening end
up diagnosed with COPD at their GP. This suggests that 29% (275) of the patients
in the present sample were COPD patients. After screening 65% of smokers were
interested in quitting smoking.
Conclusions: Early detection of COPD at the municipality level seems to be worthwhile and successful. Together with the GP-level this might identify undiagnosed
COPD patients.

1682
Is spirometry properly used to diagnose COPD? Results from the
population-based BOLD study in Salzburg, Austria
Bernd Lamprecht 1 , Andrea Mahringer 1 , Bernhard Kaiser 1 , Joan Soriano 2 ,
Michael Studnicka 1 . 1 Department of Pulmonary Medicine, Paracelsus Medical
University, Salzburg, Austria; 2 Program of Epidemiology & Clinical Research,
Fundacio Caubet-CIMERA, Bunyola, Spain
Background & objective: Current guidelines reccommend post-bronchodilator
spirometry to confirm a diagnosis of COPD. We investigated whether a selfreported diagnosis of COPD was associated with prior spirometry and, whether a
correct diagnosis of COPD was more likely when spirometry was reported.
Methods: We used data from the population-based Austrian BOLD study. Par-

ticipants were aged >40 years, and completed the BOLD questionnaire and
post-bronchodilator spirometry.
Reported COPD diagnosis and reported prior lung function test were based
on questionnaire. Non-reversible airways obstruction (AO) was defined as postbronchodilator FEV1/FVC <0.7.
A correct diagnosis of COPD was defined, when subjects reported a prior
COPD diagnosis and demonstrated non-reversible airways obstruction on postbronchodilator spirometry.
Results: 68 (5.4%) of 1258 participants reported a prior physician’s diagnosis of
COPD. Among those only 25.0% (17/68) reported a lung function test within the
past 12 months, and 67.6% (46/68) at any time in the past. The likelihood for
a correct COPD GOLD stage I+ diagnosis was similar among subjects reporting
(likelihood ratio 2.07 [95% CI; 0.89 – 5.50 C.I.]) and subjects not reporting (likelihood ratio 2.78 [95% CI; 1.58 – 4.87]) a lung function during the last 12 months.
Similar likelihood ratios were seen when GOLD stage II+ was investigated and,
when lung function was reported at any time in the past.
Conclusion: One third of subjects with a reported diagnosis of COPD never had
a lung function test. When spirometry was reported, this did not increase the
likelihood for a correct COPD diagnosis.

1683
Inhaled corticosteroids and the risk of pneumonia in Medicare patients with
COPD
Julia Thornton Snider 1 , Yesenia Luna 1 , Ken Wong 2 , Jie Zhang 2 , Susan Chen 1 ,
Dana Goldman 3,4 , Patrick Gless. 1 Research, Precision Health Economics, Los
Angeles, CA, United States; 2 Health Economics & Outcomes Research, Novartis
Pharmaceuticals, East Hanover, NJ, United States; 3 School of Policy, Planning
and Development, University of Southern California, Los Angeles, CA, United
States; 4 School of Pharmacy, University of Southern California, Los Angeles, CA,
United States
Background: A growing number of studies have found a positive association
between the use of inhaled corticosteroids (ICS) in chronic obstructive pulmonary
disease (COPD) and the risk of pneumonia.
Objective: To determine the relationship between ICS use and risk of pneumonia
in the Medicare population with COPD.
Methods: We performed a nested case control analysis to study the relationship
between ICS use and risk of pneumonia in a cohort of Medicare Advantage
members with COPD. We designated a case to be a member’s first inpatient or
outpatient episode of pneumonia. Cases were matched to controls of the same age
and sex who entered the COPD cohort at the same time but had not yet contracted
pneumonia by the case’s event date. We estimated the association between ICS use
and pneumonia using logistic regression analysis. Adjusted models controlled for
age, sex, race, use of other COPD medication classes, markers of COPD severity,
receipt of the pneumococcal vaccine, and comorbidities.
Results: Out of a COPD cohort of 83,455 members, we identified 13,778 episodes
of pneumonia, which were matched to 36,767 controls. Adjusting for covariates,
we found that having used any ICS during the past year is associated with an
increased risk of a pneumonia episode (OR 1.11, 95% CI: 1.05-1.18). In alternative
specifications, we found the risk of pneumonia is highest for current ICS users
(OR 1.26, 95% CI: 1.16-1.36) and current high-dose users (OR 1.55, 95% CI:
1.25-1.92), compared to non-users.
Conclusion: Our study confirms the finding of previous studies that ICS use –
especially current use and high-dose use – is associated with an increased risk of
pneumonia.

208. Novelties in clinical management of thoracic
diseases: from diaphragm to pleura
1684
The role of nerve transplantation in the management of symptomatic
diaphragm paralysis
Matthew Kaufman, Andrew Elkwood, Michael Rose, Tushar Patel,
Russell Ashinoff. The Institute for Advanced Reconstruction, Jersey Shore
University Medical Center, Shrewsbury, NJ, United States
Diaphragm paralysis may cause symptomatic respiratory disturbances, and often
occurs as a result of iatrogenic or traumatic phrenic nerve injury. Treatment options
have been limited to plication of the diaphragm, however it is likely that most
patients receive no therapeutic intervention regardless of the severity of symptoms.
Although nerve transplantation is efficacious for various peripheral nerve injuries,
it has only begun to be established for analogous conditions involving the phrenic
nerve.
Thirty consecutive patients presenting with chronic, symptomatic phrenic nerve
injuries following surgery, chiropractic manipulation, trauma or anesthetic blocks
underwent a comprehensive evaluation, including radiographic and electrophysiologic assessments. Inclusion criteria consisted of patients who failed to improve
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during six months of conservative management, in whom a clear etiology for
phrenic nerve injury could be elicited and confirmed with pre-operative evaluation.
Measures of post-operative improvement included: pulmonary function testing,
chest fluoroscopy, and a standardized quality-of-life survey.
Reversal of diaphragm paralysis was clearly demonstrated in 77% of patients
(23/30) following nerve transplantation. In four patients (13%) there was no clinical or radiographic evidence of diaphragm function after 18 months, whereas
in the remaining three patients (10%) it was too early to determine if surgical
intervention was successful. There were no pulmonary or cardiac complications.
Nerve transplantation may reverse phrenic nerve injury and should be considered
as an effective treatment option in the management of symptomatic diaphragm
paralysis.

1685
Failure of Nissen fundoplication in chronic cough: Evidence for gaseous
reflux
Dejene Shiferaw 1 , Warren Jackson 2 , Jennifer M. Burke 2 , Jaymin B. Morjaria 1 ,
Alyn H. Morice 1 . 1 Respiratory, Castle Hill Hospital, Cottingham, Hull, East
Riding of Yorkshire, United Kingdom; 2 GI Physiology, Castle Hill Hospital,
Cottingham, Hull, East Riding of Yorkshire, United Kingdom
Introduction: Accurate diagnosis and management of airway reflux induced
chronic cough is challenging. Nissen Fundoplication (NF) is a recognised treatment option for patients who fail medical treatment. Unfortunately some patients
continue to be symptomatic even after NF.
Aim: To assess pharyngeal gaseous pH in patients who failed to respond to NF
Methods: Retrospective case review of 22 patients who remained symptomatic
post NF at Castle Hill Hospital, UK. All subjects had pre-NF oesophageal manometery, 24 hours ambulatory PH monitoring and a post -NF airway pH measurement
using Restech Dx-pH measurement system. Some of these patients had follow up
24 hour ambulatory PH monitoring.
Results: Total of 22 patients (18 female) with a mean age of 45(range22-72) constituted the study population. All of these patients continued to have troublesome
cough evidenced by a high Hull Cough Hypersensitivity Score with a mean score
of 39(range 25-66), normal < 12.
15(68%) of these patients had an abnormal airway pH study with a mean upright
Ryan score of 145(range17.72-573.46), normal < 9.41. All of the 7 patients who
had 24 hour oesophageal pH monitoring had a normal DeMeester score with a mean
of 3.47(range0.5-11.7), normal < 14.72.Out of the 7 with normal DeMeester 5 had
an abnormal airway PH with a mean Ryan score of 175.28(range17.5-573.46).
Conclusion: The data suggest that NF eliminated significant acid liquid reflux.
A significant proportion of patients continued to have airway gaseous reflux as
evidenced by a positive Ryan score. This implies that the aetiology of chronic
cough lies in impaction of gaseous reflux in the pharynx and upper airways rather
than the liquid reflux detected on conventional testing.

1686
Proadrenomedullin improves the prognostic property of the BODE index
Daiana Stolz 1 , Wim Boersma 2 , Branislava Milenkovic 3 , Kostantinos Kostikas 4 ,
Francesco Blasi 5 , Joachim Aerts 6 , Renaud Louis 7 , Gernot Rohde 8 ,
Alicia Lacoma 9 , Lucas Boeck 1 , Janko Rakic 1 , Andreas Scherr 1 ,
Antoni Torres 10 , Tobias Welte 11 , Oliver Hartmann 12 , Sven Giersdorf 12 ,
Michael Tamm 1 . 1 Pneumology, University Hospital, Basel, Switzerland;
2
Pneumology, Medisch Centrum, Alkmaar, Netherlands; 3 Pneumology, Institute
for Pulmonary Diseases, Belgrade, Serbia; 4 University, Thessaly Medical School,
Thessaloniki, Greece; 5 Pneumology, IRCCS Policlinico, Milan, Italy;
6
Pneumology, Amphia Hospital, Breda, Netherlands; 7 Pneumology, University of
Liege, Belgium; 8 Pneumology, University Hospital, Maastricht, Netherlands;
9
Microbiology, Hospital Universitari Germans Trias i Pujol, Badalona, Spain;
10
Pneumology, Hospital Clinic, Barcelona, Spain; 11 Pneumology, Medizinische
Hochschule, Hannover, Germany; 12 Clinical Diagnosis, Thermo Scientific
Biomarkers, Hennigsdorf, Germany
Background: The BODE index, a multidimensional grading system assessing the
respiratory and systemic expressions of COPD, proved helpful in the prognostic
assessment in COPD. We hypothesize that systemic biomarkers might additionally
improve categorization and outcome prediction in COPD.
Methods: We prospectively evaluated 638 patients with stable COPD for ≥ 6
weeks, > 10 PY and GOLD II-IV seeking care in pulmonary tertiary hospitals in
8 European countries and included in the PROMISE cohort. The primary outcome
of the study was death from any cause and from respiratory causes. Median
observation time was 24 months.
Results: There were 63 deaths among the 638 patients (9.9%). 32 (51%) of the
deaths were attributed mainly to COPD. Patients with higher proadrenomedullin
values were at higher risk for death (p<0.0001). In the multivariate analysis,
proadrenomedullin HR (95% CI) 1.83 (1.34-2.51, p=0.0002), BMI 0.48 (0.320.72, p=0.0004) and 6 MWD 0.6 (0.4-0.91, p=0.0152) but not MMRC 1.31
(0.94-1.84, p=0.113) and FEV1%pred 1.17 (0.68-2, p=0.5727) were significantly
associated with 2 year survival. The C-index for the prediction of mortality in
the Cox-regression analysis was 0.676 for the BODE index and 0.658 for proadrenomedullin (p<0.0001 both). The addition of proadrenomedullin to the BODE
index improved its performance significantly (C-index 0.743, p=0.00020). In combination with proadrenomedullin, the BMI (B), the degree of airflow obstruction

(O) and dyspnea (D) domains by itself (e.g. without exercise capacity) performed
similarly to the BODE index (C-index 0.772).
Conclusion: Proadrenomedullin improves the performance of the BODE index at
predicting the risk of death from any cause among patients with COPD.

1687
Is the bacterium Tropheryma whipplei cause of the disease in a subgroup of
patients with presumed sarcoidosis?
Emina Dulic-Lakovic 1 , Marianne Hubner 2 , Christian Müller 3 ,
Wolfgang Pokieser 4 , Melisa Dulic 1 , Sabine Publig 2 , Meinhard Kneussl 2 ,
Michael Gschwantler 1 . 1 Department of Internal Medicine IV, Wilhelminenspital,
Vienna, Austria; 2 Department of Internal Medicine II, Wilhelminenspital, Vienna,
Austria; 3 Department of Internal Medicine III, AKH & Medical University
Vienna, Vienna, Austria; 4 Institute of Pathology and Bacteriology,
Wilhelminenspital, Vienna, Austria
Introduction: Recently we published a case report presenting a patient in whom a
causal relationship between pulmonary sarcoidosis and infection with Tropheryma
whipplei (T. whipplei) could be demonstrated1. To our best knowledge this is the
first systematic study investigating the hypothesis, that in a subgroup of patients
presumed sarcoidosis is caused by T. whipplei.
Patients and methods: A total of 56 consecutive patients in whom a diagnosis of
sarcoidosis was suspected clinically and confirmed histologically were included in
this retrospective study (m:f = 21:35, mean age±SD = 53.6±16.2 (range 24–90
years).
PCR-examination for T. whipplei was performed in all patients, using formalinfixed and paraffin-embedded specimens obtained from organs affected by sarcoidosis [lung (n=22), lymph nodes (n=15), skin (n=7), liver (n=6), other organs
(n=6)]. All PCR-examinations were done in an international reference laboratory
for Whipple’s disease.
Results: T. whipplei-RNA was detected in tissues affected by sarcoidosis in 2 of
56 patients (3.6%). Both patients were women (age: 32 and 85 years, respectively)
and had enlarged mediastinal and hilar lymph nodes. Histological examination of
affected lymph nodes showed granulomatous lymphadenitis of sarcoid type, PASstaining was negative. Both patients had no gastrointestinal symptoms. Further
evaluation for the presence of Whipple’s disease is ongoing.
Conclusion: Our findings contribute further evidence to the hypothesis, that in
a subgroup of patients presumed sarcoidosis is caused by infection with the
bacterium T. whipplei. However, this hypothesis should be further evaluated in
prospective studies.
1 Lancet 2007; 369:1832.

1688
Sarcoidosis relapses in corticosteroid treated patients
Diana Ionita 1 , Cornelia Tudose 2 , Dragos Bumbacea 2 , Casandra Cilt 2 , Ioan
Paul Stoicescu 2 . 1 Respiratory Physiopathology, M. Nasta Institute of
Pneumology, Bucharest, Romania; 2 Clinical Pneumology, M. Nasta Institute of
Pneumology, Bucharest, Romania
Aim: Assessing the frequency of relapses and the disease characteristics associated
with relapses in corticosteroid treated sarcoidosis patients.
Subjects and methods: 125 patients with biopsy-proven sarcoidosis treated with
corticosteroids for 6-18 months after diagnosis were evaluated. Number and type
of relapses were noted during the follow-up period. The clinical and laboratory
parameters were compared in patients with a relapse of the disease versus (vs)
patients without relapses.
Results: 38 patients (30%) had a sarcoidosis relapse, 2-42 months after the treatment stop (mean interval 11±13 months). The manifestations were clinical in 36
patients (similar symptoms as at diagnosis), radiological in 34 and functional in 26
(decreased diffusion capacity in 22 patients, pulmonary volumes in 13 and flows
in 15).
The relapses were seen in 7 patients with complete remission after the first
treatment, 30 with partial remission and 1 with stationary evolution.
The patients with relapses had more frequent interstitial lung disease at diagnosis
compared to patients without relapses (88 vs 59%, p=0.007), more frequent duration <1 year of the first treatment (42 vs 10%, p=0.007), more severe diffusion
capacity impairment (26 vs 10%, p=0.044) or absence of complete remission after
the first treatment (81 vs 45%, p=0.003). No other significant differences were
seen in clinical or laboratory parameters.
Conclusions: Almost one third of the sarcoidosis patients in which corticosteroid
treatment was necessary at diagnosis had a disease relapse during the follow-up
period. Disease severity at diagnosis or at the end of the first corticosteroid treatment and the short duration of the treatment were associated with the occurrence
of a relapse.
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Occurrence of hypersensitivity to beryllium among patients with diagnosed
sarcoidosis. Initial results
Lukasz Kasper 1 , Krzysztof Sladek 1 , Jerzy Soja 1 , Hanna Plutecka 2 ,
Marek Sanak 2 . 1 Division of Thoracoscopy and Bronchoscopy, Jagiellonian
University, Cracow, Poland; 2 Division of Molecular Biology and Clinical
Genetics, Jagiellonian University, Cracow, Poland

and specificity was 75.0%(95%CI 47.6-92.6) and 81.2%(95%CI 54.4-95.7) respectively; with a positive predictive value of 80.0%(95%CI 51.9-96.0), negative
predictive value 81.8%(95%CI 50.1-93.2), positive likelihood ratio 4.0(95%CI
20.8-5.8) and negative likelihood ratio 0.3(95%CI 0.1-1.2).

Introduction: Sarcoidosis is a form of interstitial lung disease of unknown cause.
In this disease the formations of granulomas are diagnosed also among individuals
with berylliosis – an occupational disease clinically similar to sarcoidosis, but
associated with hypersensitivity to beryllium.
Aim of study: Our objective is to determine the frequency of hypersensitivity to
beryllium in individuals with diagnosed sarcoidosis of lungs and to attempt to
work out diagnostic methods of berylliosis.
Methodology: Individuals selected for the research were diagnosed with sarcoidosis. All individuals were screened using a modified beryllium lymphocyte
proliferation test (BeLPT). The method involved isolating blood lymphocytes,
staining them with fluorescent marker (CFSE) and exposing them to beryllium
sulfate (of various concentration) or mitogen (positive control). The number of
dividing cells (CFSE dilution) was marked after 5 days of incubation with flow
cytometry. Individuals suspected of positive proliferation test result and those
suspected of the risk for beryllium compounds exposure will be examined by patch
tests with beryllium sulfate.
Results: 30 individuals with sarcoidosis have been tested. 5 of them (14.3%)
exhibited increased lymphocyte proliferation index.
Conclusions: The study attempts to present a new diagnostic method of identifying hypersensitivity to beryllium. Presently, neither reliable in vitro tests for
berylliosis have been standardised nor routinely carried out. Our method requires
validation among patients with berylliosis, testing the method in control group and
comparison of BeLPT-CFSE methods with a standard thymidine test.

1690
Pentraxin-3: A novel biomarker for the differentiation of parapneumonic
effusion and malignant pleural effusion
Savas Ozsu 1 , Yasin Abul 1 , Ahmet Mentese 2 , Hayriye Bektas 1 , Aysegül Uzun 2 ,
Tevfik Ozlu 1 . 1 Department of Chest, Karadeniz Technical University Faculty of
Medicine, Trabzon, Turkey; 2 Department of Biochemistry, Karadeniz Technical
University Faculty of Medicine, Trabzon, Turkey

Conclusions: Pleural fluid NTpro-BNP is a very useful biomarker with high
diagnostic accuracy for distinguishing pleural effusions of cardiac origin.

209. Pulmonary circulation and functional lung
imaging
P1692
Simultaneous imaging of lung structure and function with triple nuclear MRI
J.M. Wild 1 , Helen Marshall 2 , Graham Norquay 3 , Peggy Xu 4 ,
Juan Parra-Robles 5 . 1 Academic Radiology, University of Sheffield, United
Kingdom

Pentraxin-3(PTX-3) is a new marker of inflammation. Pentraxins like C-reactive
protein are key components of the innate immune system. Diagnostic value of PTX3 in parapneumonic pleural effusion (PPPE) and malign pleural effusion(MPE)
has not been examined before.
The concentrations of pleural fluid PTX-3 were measured in a total of 61 patients:
20 with PPPE and 41 with MPE. A diagnosis PPPE was based upon the presence of
an effusion in patients with clinical and radiological evidence of acute pneumonia.
A malignant pleural effusion(PE) was defined by pleural biopsy or the presence
of malignant cells on PE cytology. The area under the curve (AUC) quantified the
overall diagnostic accuracy of the tests.
The study demonstrated that PTX-3 concentration was higher in pleural fluid of
PPPE patients compared with MPE patients (31.8 ng/mL vs 6.9 ng/mL, respectively, p<0.001). Pleural effusion PTX-3 demonstrated AUCs of 0.802 (95% CI:
0.683–0.921, P<0.001) for diagnosing effusions due to PPPE. The sensitivity and
specificity of PE-PTX-3 for PPPE at the cut-off concentration of 8.5 ng/mL was
80% and 64%, respectively.
Measuring PTX-3 concentrations in pleural fluid may be helpful in distinguishing
pleural effusion due to a PPPE or MPE aetiology.

Rationale: In this work, we re-engineer a standard clinical MRI scanner to allow
spatially registered human lung imaging from three different nuclei simultaneously
with 1H anatomical images and hyperpolarized 3He and 129Xe lung ventilation
images.
Methods: This is achieved by the use of geometrically nested, decoupled radiofrequency (RF) coil hardware resonating at the respective resonant frequencies.
Multi-nuclear RF transmission and reception is achieved by rapid switching (<10
ms) between the signals from the respective nuclei. The technique is demonstrated
with simultaneous imaging of 3He, 129Xe and 1H in the lungs of healthy normal’s
following an inhalation of a 1 litre bag of gas containing 300 ml 3He and 400 ml
N2
Main results: See Fig. 1 Images of 1H, 3He (red), and 129Xe (blue) acquired
from a healthy volunteer in the same breath containing 300 ml of 129Xe and 300
ml of 3He; the anatomical 1H images show excellent spatial registration with the
3He and 129Xe ventilation images as demonstrated by the overlaid fused image
(purple).

1691
Diagnostic accuracy of pleural fluid NTpro-BNP for pleural effusions of
cardiac origin
Juan Antonio Mazzei 1 , Juan Bourbotte 1 , Marcelo Melero 1 , Daniel Piñeiro 1 ,
Griselda Pargament 2 , Marcela Catro 2 . 1 Medicine Department, Hospital de
Clinicas Jose de San Martin - Universidad de Buenos Aires, Argentina;
2
Biochemistry Department, Hospital de Clinicas Jose de San Martin Universidad de Buenos Aires, Argentina
Introduction: The most frequent cause of a pleural effusion is heart failure. The
diagnosis is based on clinical findings and biochemical parameters.
Rationale: The existence of a specific heart biomarker could avoid unnecessary
studies for the diagnosis of cardiac origin of pleural fluids.
Objective: The purpose of our study was to evaluate the diagnostic accuracy
of pleural fluid aminoterminal fragment N-terminal pro-brain natriurético peptide
(NTpro-BNP) for pleural effusions of cardiac origin compared with Framingham
criteria.
Material and methods: We studied 32 consecutive patients admitted at the work
site. Pleural and blood samples were simultaneously obtained
NTpro-BNP was measured in blood and pleural fluids (Bio Merieux® EnzymeLinked Fluorescent Assay). Light criteria and serum-pleural albumin gradient was
used to discriminate transudates from exudates.
Results: The cut-off value of pleural fluid NTpro-BNP level to discriminate between pleural effusions due to heart failure was ≥1.791 pg/mL. The sensitivity

Figure 1

Conclusions: The precise temporal and spatial registration of these images is
impossible to achieve in separate breath-hold scans. This new system opens up
the possibility of simultaneous capture of regional lung function by exploiting the
different properties of 3He and 129Xe gases (eg different diffusivities) with lung
structure and anatomy from the 1H MRI without reliance on ionizing radiation.

289s

M ONDAY, S EPTEMBER 3 RD 2012
P1693
PET imaging with [11 C]PBR28 and [18 F]FDG distinguishes macrophage
from neutrophil lung inflammation
Delphine Chen 1 , Eugene Agapov 2 , Kiran Solingapuram 1 , Jacquelyn Engle 1 ,
Elizabeth Griffin 1 , Steven Brody 2 , Jason Woods 1 , Robert Mach 1 ,
Richard Pierce 2 , Michael Holtzman 2 . 1 Mallinckrodt Institute of Radiology,
Washington University School of Medicine, St. Louis, MO, United States;
2
Internal Medicine/Division of Pulmonary and Critical Care Medicine,
Washington University School of Medicine, St. Louis, MO, United States

P1695
Three-dimensional reconstruction of the right ventricle from two-dimensional
echocardiographic images: Validation of volume measurements against MRI
Nicole Bhave 1 , Benjamin Freed 1 , Amit Patel 1 , Megan Yamat 1 , Lynn Weinert 1 ,
James Bodtke 2 , Roberto Lang 1 , Mardi Gomberg-Maitland 1 . 1 Medicine and
Radiology, University of Chicago Medical Center, Chicago, IL, United States;
2
R&D, VentriPoint Diagnostics, Seattle, WA, United States

Introduction: Noninvasive methods for quantifying macrophage and neutrophil
activation and recruitment in chronic obstructive pulmonary disease (COPD) would
be highly useful in assessing the efficacy of anti-inflammatory therapies.
Objective: To test whether positron emission tomography (PET) imaging
with [11 C]PBR28 and [18 F]fluorodeoxyglucose ([18 F]FDG) could distinguish
macrophage-dominant from neutrophilic inflammation in a mouse model of COPD.
Methods: C57BL/6J mice inoculated with PBS or Sendai virus were imaged
by microPET (Inveon or Focus 220, Siemens/CTI) with both [11 C]PBR28 and
[18 F]FDG at Days 3 and 84 post-inoculation (p.i.). Regions of interest placed over
the lungs determined the % injected dose per cc (%ID/cc) at 60 min. Lung sections
were stained for TSPO ([11 C]PBR28 ligand), Ly6G (neutrophil marker) and CD68
(macrophage marker).
Results: Only [18 F]FDG uptake increased significantly during acute illness at
p.i. Day 3. Both [11 C]PBR28 and [18 F]FDG uptake increased significantly during
chronic disease at p.i. Day 84. The [11 C]PBR28:[18 F]FDG ratio, calculated for
each mouse, was no different between infected (1.9±0.3) and uninfected mice
(2.0±0.4) at p.i. Day 3. This ratio increased significantly at p.i. Day 84 (3.1±0.9) in
infected mice compared to controls (1.7±0.5). Lung sections showed macrophages
with intense TSPO staining at p.i. Day 84.
Conclusion: PET imaging with [11 C]PBR28 and [18 F]FDG quantitatively distinguishes macrophage-dominant from neutrophilic inflammation in a mouse
model of COPD. This approach may be useful for monitoring the pulmonary
macrophage burden in humans with COPD, thereby guiding emerging targeted
anti-inflammatory therapies.

P1694
He MRI in young adults with congenital diaphragmatic hernia: Alveolar size
differences between lungs
Marjolein Spoel 1 , Helen Marshall 2 , Hanneke IJsselstijn 1 , Juan Parra-Robles 2 ,
Piotr Wielopolski 3 , Els van der Wiel 3 , Andrew Swift 2 , Smitha Rajaram 2 ,
Dick Tibboel 1 , Harm Tiddens 3 , Jim Wild 2 . 1 Intensive Care and Pediatric
Surgery, ErasmusMC/Sophia Childrens Hospital, Rotterdam, Netherlands;
2
Academic Radiology, University of Sheffield, United Kingdom; 3 PediatricsRespiratory Medicine and Allergology, ErasmusMC/Sophia Children’s Hospital,
Rotterdam, Netherlands

Assessment of right ventricular (RV) function is an essential component of the diagnosis and management of patients with Pulmonary Arterial Hypertension (PAH).
Today, this assessment is performed using two-dimensional echocardiography
(2DE), which is challenging due to the complex geometry of the right ventricle. We
hypothesized that 3D reconstruction of RV endocardium from 2DE images would
provide accurate RV volume measurements. The aim of this study was to validate
these measurements in against cardiac magnetic resonance (CMR) reference.
Methods: Eleven PAH patients were recruited for same day 2DE and CMR imaging. 2DE images of the right ventricle were acquired in standard imaging planes
using a 3D spatial localization device. 3D reconstruction was performed using
dedicated software to obtain end-systolic and end-diastolic volumes (ESV, EDV).
(VentriPoint). CMR images were analyzed to provide RV volume reference values
using Simpson’s method of disks.
Results: Image acquisition was feasible in all 11 patients allowing reconstruction
of the ventricular cast and volume measurements at end-systole and end-diastole.

3

Rationale: To assess if compensatory lung growth occurs in neonatally operated
congenital diaphragmatic hernia (CDH) patients with lung hypoplasia.
Objectives: To measure alveolar dimensions using hyperpolarised 3 He MRI
(Sheffield) in the hypoplastic and contralateral lung in Dutch adult CDH patients.
Methods and Measurements
In 9 patients with left-sided CDH (born 1975-1993) lung function was measured.
3
He MRI was used to image regional ventilation and to compute apparent diffusion
coefficient (ADC) for ipsilateral (left) and contralateral lung separately.
Main results: Patients were ventilated neonatally for a median (range) of 7 (1141) days. One patient needed extracorporeal membrane oxygenation (ECMO).
Mean (SD) SDS FEV1 -1.47 (0.96), SDS TLCpleth -0.21 (1.16), RV%TLCpleth 25.3
(4.48), SDS KCO c was -0.55 (0.79). 3 He MRI showed ventilation abnormalities in
6 patients, ranging in severity from a single ventilation defect on ipsilateral side
(n=3) to multiple ventilation defects in both lungs (ECMO treated patient, image).
Elevated 3 He ADC values in the ipsilateral lung were observed in 8 patients
(Figure).

Conclusions: 3 He MRI showed ventilation defects and substantial left/right 3 He
ADC differences, consistent with functional and micro-structural changes associated with lung hypoplasia in CDH. Contralateral ADC values in normal range
suggest that compensatory lung growth occurred.

Both ESV and EDV correlated highly between modalities. Bland Altman analysis
showed minimal biases and narrow limits of agreement.
Conclusion: This study indicates that this novel technique may provide accurate
measurement of RV volumes in PAH patients.

P1696
Prognostic value of ventricular volumes and function in patients with
pulmonary hypertension due to chronic obstructive pulmonary disease
Andrew Swift 1 , Smitha Rajaram 1 , Dave Capener 1 , Sproson Tom 1 ,
Charlie Elliot 2 , Robin Condliffe 2 , David Kiely 2 , Jim Wild 1 . 1 Academic Unit of
Radiology, University of Sheffield, United Kingdom; 2 Sheffield Pulmonary
Vascular Disease Unit, Sheffield Teaching Hospitals NHS Trust, Sheffield, United
Kingdom
Background: This study investigated the relationship between ventricular structure
and function and survival in patients with pulmonary hypertension due to COPD
(PH-COPD).
Methods: 55 patients were evaluated with cardiac magnetic resonance imaging,
right heart catheterization, lung function and CT emphysema scoring. Cardiac
gated CINE MR and phase contrast imaging sequences were acquired in all patients. During follow-up of 42 months, 16 patients died. Cardiac volumes and
function were analysed as predictors of mortality.
Results: Low SV measured by phase contrast MRI predicted mortality independent of demographic, haemodynamic, lung function and emphysema severity
data (p=0.029). LVEF predicted mortality from univariate analysis (p=0.017),
but did not reach significance at multivariate analysis (p=0.573). According to
Kaplan–Meier survival curves, outcome was less favourable for patients with an
inframedian SV index < 40 mL/m2 (log rank; p=0.007), and worse outcome was
associated with a LVEF <61%.

Right ventricular end-diastolic and systolic volume and left ventricular end-diastolic
and end-systolic did not significantly predict mortality at Cox proportional hazards
regression or Kaplan -Meier analysis.
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Conclusions: Low SV is a strong predictor of adverse outcome in patients
with PH-COPD. Static ventricular volumes did not aid the prediction of adverse
outcome.

P1697
Quantitative estimation of lung perfusion scintigraphy in patients with
chronic thromboembolic pulmonary hypertension and idiopathic pulmonary
arterial hypertension
Olga Arkhipova, Tamila Martynyuk, Ludmila Samoilenko, Vladimir Sergienko,
Irina Chazova. Department of Systemic Hypertension, Russian Cardiology
Research-and-Production Complex, Moscow, Russian Federation
Aim: To estimate lung perfusion in patients with chronic thromboembolic pulmonary hypertension (CTEPH) and idiopathic pulmonary arterial hypertension
(IPAH) by perfusion scintigraphy with technetium-99mm macroaggregated albumin.
Methods: The study included 54 pts with pulmonary arterial hypertension: 21pts
(12 f/9m) with CTEPH and 33 pts with IPAH. Patients were comparable on age
(45,7±12,5/37,5±10,5), WHO FC, systolic pulmonary artery pressure and distance
in the 6 minute walking test. A 111-MBq dose of 99mTc-labeled macroaggregated
albumin (99mTc-MAA) was injected into an cubital vein with the patient in a horizontal position. Just after, lung scanning was performed using a gamma-camera
system Philips SKY LIGHT. Calculated including 99mTc-MAA in the upper,
mean, lower zones of each lung and relation of the upper share to the lower was
considered (U/L).
Results:

Zone Vesta No. 1, %
Zone Vesta No. 1, %
Zone Vesta No. 2, %
Zone Vesta No. 2, %
Zone Vesta No. 3, %
Zone Vesta No. 3, %
U/L, %
U/L, %
1

Right lung, %
Left Lung, %
Right lung
Left Lung
Right Lung
Left Lung
Right Lung
Left Lung
Right Lung
Left Lung

CTEPH

IPAH

51.8±12.1
47.6±12.0
22.4±6.8
30.2±10.11
44.7±5.5
41.3±4.6
31.3±7.0
26.8±8.42
0.74 (0.56-0.89)
1.02 (0.71-1.33)

55.4±6.5
44.1±6.7
19.7±2.6
23.7±3.2
42.4±3.2
40.2±3.2
36.2±5.0
34.7±5.0
0.52 (0.46-0.64)3
0.69 (0.60-0.77)

p=0,004, 2 p=0,0009, 3 p<0,05.

Conclusions: Decrease of perfusion in the upper zone and decrease of U/L was
revealed only in patients with IPAH. On the contrary CTEPH was characterized
by increased in U/L. This finding may be helpful for differential diagnostics of
pulmonary hypertension.

P1699
Cardiac magnetic resonance imaging versus echocardiography for
assessment of cardiac involvement in pulmonary sarcoidosis
Teresa Fandl 1 , Stefan Pfaffenberger 1 , Karin Vonbank 2 , Beatrice Marzluf 2 ,
Julia Mascherbauer 1 , Thomas Binder 1 . 1 Dept. of Internal Medicine II, Division
of Cardiology, Medical University of Vienna, Austria; 2 Dept. of Internal Medicine
II, Division of Pulmology, Medical University of Vienna, Austria
Study objectives: Data on the prevalence of cardiac involvement in sarcoidosis patients vary depending on the patient population and diagnostic modality studied. We
aimed to compare cardiac involvement diagnosed by cardiac magnetic resonance
imaging (CMR) with standard echocardiography and speckle tracking echocardiography for detection of cardiac sarcoidosis in patients with pulmonary sarcoidosis.
Methods: 41 patients (mean 47 years) with biopsy-proven pulmonary sarcoidosis
underwent echocardiography and CMR imaging. Cardiac involvement was diagnosed if a positive late gadolinium enhancement (LE) pattern not typical for
coronary artery disease on CMR was found. LE was compared to regional wall
motion abnormalities on standard echocardiography and to global longitudinal
peak systolic strain (GLPSS) on speckle tracking echocardiography. NT-proBNP
was evaluated.
Results: No (0%) patient revealed cardiac involvement by echocardiography while
14 (34%) patients showed a positive LE on CMR (p<0.001). Four (10,5%) patients
with positive LE showed a reduced GLPSS compared to 3 (7,9%) patients without
LE (p=0.245). Mean NT-proBNP was higher in patients with positive LE (127
pg/ml), when compared to subjects without LE (87 pg/ml).
Conclusion: Cardiac involvement in pulmonary sarcoidosis patients was detected
in more cases by CMR than by standard echocardiography. Speckle tracking echocardiography was also more sensitive than standard echocardiography. However,
cardiac involvement in a caucasian population was rare compared to previously
published data based on a predominantly afro-american population.

P1700
Comparison of dynamic contrast-enhanced MRI tracer-kinetic modeling in
the lung of smokers v non-smokers
David Luke, Penny Hubbard, Geoff Parker, Josephine Naish. Imaging Science
and Biomedical Imaging, The University of Manchester, United Kingdom
Previous analysis [1] of dynamic contrast-enhanced (DCE) MRI data in smokers v
non-smokers using the extended Kety model revealed increased Ktrans in smokers.
By fitting the indicator dilution theory (IDT) and adiabatic approximation to the
tissue homogeneity (AATH) models we hypothesise that we can decouple the contribution from perfusion and permeability to Ktrans to yield enhanced information
on lung function and changes due to smoking. Figure 1 summaries the results
obtained from the three models used in the smoker study.

P1698
New insights into functional consequences of pulmonary embolism by cardiac
MRI
Dirk Frechen 1 , Stefan Krüger 1 , Ingo Paetsch 1 , Sebastian Kozerke 2 ,
Bernhard Schnackenburg 3 , Michael Frick 1 , Nikolaus Marx 1 , Cosima Jahnke 1 .
1
Internal Medicine I, University Hospital, Aachen, Germany; 2 Institute for
Biomedical Engineering, University of Zurich and Swiss Federal Institute of
Technology, Zurich, Switzerland; 3 Research Laboratories, Philips, Hamburg,
Germany
Introduction: The objective of the present study was to evaluate a magnetic
resonance imaging (MRI) algorithm which facilitates morphological diagnosis of
pulmonary embolism (PE), right ventricular function and pulmonary perfusion
(PP) in same examination.
Methods: 12 patients with documented PE on multidetector computed tomography
(MDCT) and 14 healthy probands served as controls underwent multicomponent
cardiovascular MRI. Diagnosis of PE was based on embolus visualization in
MDCT. First, cine MRI was done employing multiple standard views. Second,
high resolution, contrast-enhanced dynamic imaging of PP was performed. Third,
a three-dimensional MRI angiography was acquired. Quantitative analysis of PP
was derived from the signal intensity curve.
Results: In patients with PE compared to controls, RV ejection fraction was
significantly lower (47.1±10.4% vs. 57.2±2.9%, p=0.002). Diagnosis of PE on
a patient basis was 100% concordant between MDCT and MRI. PP in MRI of
areas affected by PE compared to normal lung areas showed a lower relative peak
enhancement (172±157% vs. 542±213%, p<0.001), maximum peak enhancement
(314±198% vs. 691±264%, p<0.001), wash-in rate (89±72a.u. vs. 184±77a.u.,
p<0.001), AUC (3212±2269 vs. 7215±3199, p<0.001) and a longer time-to-peak
enhancement (17.5±6.9s vs. 9.5±3.0s, p<0.001).
Conclusions: Multicomponent cardiovascular MRI facilitated characterization of
pulmonary arterial supply, RV function and PP during a single session examination
and may serve as a profound basis for rapid clinical decision and for determination
of therapeutic options in patients suspected of pulmonary embolism.
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Ktrans showed a significant difference between smokers and non-smokers from
both the extended Kety (p=0.032) and AATH (p=0.038) models. The AATH model
implies that the increase in Ktrans is due to an increase in the permeability of the
capillaries (p=0.030), rather than an increase in blood flow. Both the extended
Kety (p=0.026) and AATH (p=0.025) models show a significant increase in the
extracellular/extravascular space (EES) in smokers compared to non-smokers.
In conclusion, the use of all three tracer-kinetic models indicate a coherent picture,
supporting the hypothesis that increases in Ktrans observed in smokers compared to
non-smokers are related to increased capillary permeability rather than increased
blood flow.
Reference:
[1] Naish JH et al, Proc. Intl. Soc. Mag. Reson. Med. 16 (2008) 401.

P1701
Simultaneous imaging of lung structure and function with triple nuclear MRI
Jim Wild, Helen Marshall, Xiaxun Xu, Graham Norquay, Juan Parra-Robles.
Academic Radiology, University of Sheffield, United Kingdom
Hybrid medical imaging scanners (eg PET-CT) allow imaging with different detection modalities at the same time, providing complementary anatomical and
functional information within the same physiological time course. Here, we reengineer a standard clinical MRI scanner for the simultaneous acquisition of
lung MR images from three different nuclei (1H, 3He and 129Xe) in a single
breath-hold. The temporal and spatial registration of these images is impossible to
achieve in separate breath-hold scans. This new system opens up the possibility
of simultaneous capture of regional lung function from the 3He and 129Xe gases
and lung structure from the 1H MRI without reliance on ionising radiation.
Figure 1 shows images of 3He, 1H and 129Xe acquired from a healthy volunteer
in the same breath; the anatomical 1H images show excellent spatial registration
with the 3He and 129Xe ventilation images.

Figure 1

The method has multiple potential applications, allowing side-by-side quantitative
analysis of early signs of impaired lung function from the 3He and 129Xe images
and anatomical signs of disease from 1H MRI. For a variety of lung diseases,
registration of ventilation MRI to anatomical 1H MRI would allow subsequent
image registration to the radiological gold standard for anatomy, CT, which serves
as the clinical gold standard in diseases such as emphysema.

P1702
Physiological modelling of dynamic contrast-enhanced MRI in COPD
Penny Hubbard 1 , Geoff Parker 1 , Dave Singh 2 , Jørgen Vestbo 2 , Lars Olsson 3 ,
Lars Wigström 3 , Simon Young 4 , Eva Bondesson 3 , Josephine Naish 1 . 1 Imaging
Sciences Research Group/The Biomedical Imaging Institute, The University of
Manchester, Manchester Academic Health Sciences Centre, Manchester, United
Kingdom; 2 Medicines Evaluation Unit, South Manchester University Hospital
Trust, Manchester, United Kingdom; 3 R&D, AstraZeneca, Mölndal, Sweden;
4
R&D, AstraZeneca, Alderley Park, United Kingdom

Abstract P1702 – Figure 1

P1703
Regional measures of 3D lung mechanics using magnetic resonance imaging
Alexandra R. Morgan 1,2 , Geoff J.M. Parker 1,2,3 , Tim F. Cootes 1,2 , Marietta
L.J. Scott 4 , Josephine H. Naish 1,2 . 1 Imaging Science, School of Cancer and
Enabling Sciences, Manchester Academic Health Science Centre, University of
Manchester, Greater Manchester, United Kingdom; 2 Biomedical Imaging
Institute, The University of Manchester, Greater Manchester, United Kingdom;
3
BiOxyDyn, BiOxyDyn Limited, Manchester, United Kingdom; 4 AstraZeneca
R&D, Alderley Park, Macclesfield, United Kingdom
Lung disease, such as emphysema and fibrosis, can result in changes in pulmonary
mechanical properties that are not easily identified on a regional level using current
methods. A recently reported method, using 2D structural proton MRI in conjunction with post-processing and image registration, to provide measures of local lung
motion and relative regional tissue compliance demonstrated differences between
healthy and diseased lungs1 . This technique has been extended to 3D, to overcome
the limitations of the 2D method.
Multi-slice structural lung MR images were acquired in 2 healthy volunteers
during breath-hold at end-expiration and end-inspiration. 3D lung volumes were
segmented, and an automatic mesh-based image registration used to identify correspondence points in the lung between the two respiratory extremes. Vector field
maps of local lung motion show an increasing magnitude of motion from apex to
diaphragm, as expected in healthy lungs, with motion in the anterior-posterior as
well as in the foot-head direction (Figure 1). These methods provide potentially
useful information on local lung mechanics in diagnosis of disease, and may be
used to calculate regional lung compliance.
Reference:
[1] Morgan A.R. et al. ERJ 38:S55: p323s.

We present the results of a dynamic contrast-enhanced (DCE-) MRI study in subjects with COPD and age-matched healthy subjects. The pharmacokinetic model
applied allows for extravasation of the contrast agent and can therefore be used to
probe pulmonary capillary permeability.
Significant differences were not observed between healthy and moderate COPD
groups in any of the DCE-MRI parameters. Significantly lower vp and Ktrans
were observed in severe COPD compared with healthy and in vp compared with
moderate COPD (Fig. 1). ve (extra-vascular/extra-cellular space) can be related to
inflammation and shows an non-significant increase in moderate COPD.
Group mean and standard deviation of physiological DCE-MRI parameters

Ktrans (ml/ml tissue)/min
vp , ml/ml tissue
ve , ml/ml tissue

Healthy

Moderate

Severe

0.31±0.16
0.22±0.11
0.27±0.07

0.29±0.13
0.22±0.09
0.32±0.09

0.21±0.05†
0.14±0.04† ‡
0.25±0.05

Ktrans is related to perfusion and/or capillary permeability and decreases significantly in severe COPD. vp (vascular space) also decreases with disease severity
and, when considered in combination with decreased Ktrans , is suggestive of reduced perfusion in the region analysed. This sensitivity to disease severity shows
DCE-MRI may provide a novel window on the progression of COPD.

Figure 1. Vector field maps showing regional lung motion in expiration in a sagittal view. 3D
motion is illustrated as vectors collapsed onto xy-plane. Vector length indicates magnitude of
motion. x = anterior-posterior, y = foot-head.
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P1704
Modelling of hyperpolarized gas diffusion in lungs of COPD patients and
healthy volunteers using a fractional dynamics approach
Juan Parra-Robles, Helen Marshall, Jim M. Wild. Academic Radiology,
University of Sheffield, United Kingdom
MR diffusion experiments using hyperpolarized gas are sensitive to emphysema.
However, interpretation of non-Gaussian diffusion is complicated by its dependence on a variety of factors (e.g. branching structure, susceptibility gradients,
diffusion time, lung inflation and gas mixture composition) [Parra-Robles et al,
JMR 204, 2010]. In this work, a theoretical model based in the application of
fractional order dynamics to anomalous diffusion is presented. The model does not
require assumptions about the geometry and distribution of apparent diffusion rates
[Magin et al, JMR 190, 2008]. This technique can be used to quantify non-gaussian
diffusion signals arising from a multiplicity of sources.
MR diffusion scans of eight healthy volunteers and 10 COPD patients were
performed using hyperpolarised 3He. While the diffusivity (DDC) depended
strongly on experimental conditions, the heterogeneity index α remained constant
(0.87±5%, in healthy volunteers), regardless of the diffusion time (in the range
1.6-2.5 ms), lung inflation, gas mixture and subject’s size. Both, DDC and α were
significantly different for the COPD patients. These results seems to indicate that
α is insensitive to a range of uncertainties in experimental conditions but sensitive
to changes in lung structure due to COPD.
Since the model is not constrained to a specific range of timing parameters, it may
be able to reveal information about lung geometry from diffusion data acquired
over different time scales. This information may be sensitive to lung diseases that
affect airway morphology at different generations of the lung branching structure.

P1705
Distribution of airway closure using single photon emission computerised
tomography in the obese
Sriram Mahadev, Cheryl Salome, Gregory King. Airway Physiology and
Imaging, The Woolcock Institute of Medical Research, Glebe, NSW, Australia
Low functional residual volume (FRC) in obesity may increase airway closure
above FRC. Scintigraphic studies in obese patients with low expiratory reserve
volume, showed reduced basal ventilation potentially due to airway closure (AC).
We used single photon emission computerised tomography (SPECT-CT) to identify
regional distribution of AC then related this to physiological measures of AC.
Hypothesis: (1) degree of AC occurring above FRC would correlate with area
of closure seen on SPECT-CT, (2) the obese would have more AC particularly
basally.
Methods: Obese subjects (OS n=5) and non-obese subjects (NOS n=7) had lung
volumes (plethysmography), and single breath nitrogen washout to measure closing capacity (CC). CC/FRC > 1 indicated AC above FRC. SPECT-CT: 400mL of
Technegas administered at FRC, inspiration to TLC. Areas of reduced Technegas
deposition were defined as AC, and overall volume of AC, and volume of AC
seen in upper, middle and bottom third of lung, expressed as a proportion of
corresponding lung volume on CT (closure%).
Results: OS and NOS were well matched for age. OS had higher CC/FRC
than NOS (not statistically significant: OS 93.6±18.5%, NOS 69.07±26.8%
p=0.11). There was no correlation between CC/FRC and overall closure% (r=0.22
p=0.5). OS did not have greater overall closure% than NOS. (NOS 19.5±4.2%,
OS 19.52±11.3% p=1). NOS had greater closure% in the upper third.(NOS
36.77±8.3%, OS 17.62±13.1% p=0.03).
Conclusion: Surprisingly there were no differences in basal AC on imaging in the
obese despite occurrence of AC above FRC. The reason is not known. Apparent
AC in NOS compared to OS in upper zones may represent altered ventilation in
the OS.

P1706
Synchrotron imaging of regional ventilation/perfusion- ratio after
methacholine provocation in rabbit
Liisa Porra 1 , Mathieu Guilbart 2 , Satu Strengell 1 , Pekka Suortti 1 ,
Anssi Sovijärvi 3 , Sam Bayat 2 . 1 Department of Physics, University of Helsinki,
Finland; 2 Péritox-INERIS and Pediatric Lung Function Laboratory, Université de
Picardie Jules Verne, Amiens, France; 3 Department of Clinical Physiology and
Nuclear Medicine, Helsinki University Central Hospital, Helsinki, Finland
Rationale: K-edge subtraction (KES) CT imaging with synchrotron radiation allows quantitative measurements of regional ventilation (V) during xenon inhalation
and regional blood volume (VB) distributions during iodine infusion. In this study,
we assessed the feasibility of quasi-simultaneous KES imaging of V and VB.
Methods: Experiments were performed in anaesthetized and ventilated New
Zealand rabbits (n=5). Images of V and VB were obtained at baseline and after
inhaled MCh (125 mg/ml). Heterogeneity of both parameters was estimated as the
coefficient of variation (CV) between pixels.
Results: Images of V, VB and their ratio (V/VB) are shown in one rabbit at baseline and after MCh challenge (Figure). Mch inhalation produced clustered areas
of poor ventilation; mean V decreased to 75.7±24.2%* and VB to 69.4±12.7%*
of baseline. The CV of V increased to 334±186%*, CV of VB to 140±21%*,
and CV of V/VB ratio to 180±50%* of baseline. Values are m±SD, *significant
change vs. baseline (P<0.05, Students paired t-test).

Figure 1

Conclusions: KES imaging allowed quasi-simultaneous measurement of regional
ventilation and blood volume. Mch challenge caused significant changes in V
and VB and increased the mismatch between the parameters. This method allows
quantitative assessment of changes in regional V/VB ratio induced by drugs in
models of asthma.

P1707
Scintigraphic parameters in bronchial asthma patients
Tatyana Ageeva 1 , Nikolay Krivonogov 2 , Anna Dubodelova 1 . 1 Propaedeutics of
Internal Diseases Department, Siberian State Medical University, Tomsk, Russian
Federation; 2 Radionuclide Diagnostics Laboratory, Cardiology Research
Institute of Siberian Department of Russian Academy of Medical Sciences,
Tomsk, Russian Federation
Aim: To study the ventilation-perfusion ratio (V/Q), apex-base gradient of ventilation (U/L-V) and perfusion (U/LQ) and alveolar-capillary permeability (ACP) in
bronchial asthma (BA) patients on the basis of scintigraphy data.
Materials and methods: 30 people aged 18-60 took part in the study: patients diagnosed with BA (20) and healthy non-smoking volunteers (20). The scintigraphic
studies were performed by means of Omega 500 gamma camera (Technicare,
USA-Germany). The subject of the research was an examination of ACP in the
right (RL) and left (LL) lungs in the process of radiopharmaceutical derivation,
static conditions, during the 1st, 10th and 30th min after 99mTc DTPA inhalation.
Results: BA patients: V/Q in both RL and LL was not higher than 1.0 and
amounted to 0.98 (0.92-1.04) in the RL and 0.98 (0.95-1.01) in the LL. These
parameters did not differ from those of healthy volunteers (p=0.72 and p=0.65).
U/L-V amounted to 0.55 (0.33-0.77) in the RL and 0.57 (0.45-0.69) in the LL. It
was lower than that of healthy people (p=0.03 and 0.04). U/LQ amounted to 0.82
(0.66-0.98) in the RL and 1.1 (0.84-1.36) in the LL. This parameter was higher
than that of healthy people (p=0.004, p=0.02). ACP in the RL amounted to 10.19%
(6.49-14.19%) and 27.21% (22.99-31.41%) during the 10th and 30th minutes of
the study, respectively; it was increased during the 30th minute (p=0.001). ACP in
the LL amounted to 9.68% (8.49-10.87%) and 27.87 (24.26-31.48%) during the
10th and 30th minutes of the study, respectively; it was increased during the 30th
minute of the study (p=0.002).
Conclusions: The study findings may serve as additional scintigraphic criteria for
bronchial asthma diagnostics.

P1708
Quantitative CT-estimation of total and regional lung inflation in patients
with bronchial asthma (BA)
Andrey V. Il’in 1 , Juliy M. Perelman 1 , Anatoliy V. Lensin 2 . 1 Laboratory of
Functional Research of Respiratory System, Far Eastern Scientific Center of
Physiology and Pathology of Respiration SB RAMS, Blagoveschensk, Russian
Federation; 2 Laboratory of Roentgen-Functional Research of Respiratory System,
Far Eastern Scientific Center of Physiology and Pathology of Respiration SB
RAMS, Blagoveschensk, Russian Federation
Background: Functional abnormalities are often the first and the only symptoms
in BA. Spirometry do not allow lung inflation.
Aim: To estimate the potential of CT in identification of total and regional lung
hyperinflation in BA patients.
Methods: 70 BA patients were examined compared with 20 healthy persons. The
method of two stage multispiral CT by Activion 16 (Toshiba) with the further
3D-reconstruction and volumetry (-850 HU and lower) was used. The quantitative
densitometric estimation at axial scanning in fixed upper, middle and lower lung
zones was also done. Bronchodilation test with salbutamol inhalation was used.
Results: The lung dysfunction was registered in 66 patients. By 3D-volumetry, lung
inflation at maximal expiration against inspiration in mild BA was 3.8±2.46% (in
healthy people - 0.3±0.55%, p<0.001), in moderate BA - 16.2±5.27% (p<0.05
to mild BA) and in severe BA - 30.0±7.46% (p<0.05 to moderate BA). By
densitometry the mean expiration to inspiration ratio of density in mild BA
was 80.0±3.14% (in healthy people - 76.7±5.37%, p<0.01), in moderate BA
- 85.0±3.48% (p<0.05 to mild BA), in severe BA - 91.5±4.19% (p<0.05 to
moderate BA). After salbutamol inhalation patients with mild BA had a decrease
of “air traps” volume: before the test the expiration to inspiration ratio of lung
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inflation was 7.3%, after the test - 2.3%; the quantity of voxels before the test was
3772 at inspiration, 276 at expiration, after the test - 4772 and 110, respectively).
Conclusion: By 3D-volumetry and densimetric analysis the conclusions about the
lung inflation abnormality and the volume of “air traps” in BA patients can be
drawn, which considerably supplements the spirometry.

P1709
MRI-informed electrical impedance tomography from phantom to thorax
Ross Little 1 , John Davidson 2 , Josephine Naish 1 , Paul Wright 2 ,
Alexandra Morgan 1 , Ron Kikinis 3 , Hugh McCann 2 , Geoff Parker 1 . 1 Imaging
Science, University of Manchester, United Kingdom; 2 School of Electrical and
Electronic Engineering, University of Manchester, United Kingdom; 3 Surgical
Planning Laboratory, Brigham and Women’s Hospital, Boston, MA, United States
Electrical impedance tomography (EIT) has the potential to provide non-invasive,
high temporal resolution, long term lung function monitoring. We present an
instrument capable of volumetric data acquisition applied to a male torso, show
an MRI-informed reconstruction, and correspondence of EIT measurements with
high resolution MRI.

EIT data were acquired using two planes of 16 electrodes on the Manchester
fEITER system, a BS EN 60601-1:2006 compliant system, followed by MRI
acquired using fast field echo on a 1.5 T Philips Achieva. The data were coaligned
using the open source medical image platform 3D-Slicer. Figure 1(a)-(c) shows an
MRI axial slice of the torso, coalignment with EIT, and EIT alone.
The system acquired volume data using 32 electrodes in two planes. The EIT
was reconstructed using a torso boundary-only model derived from the MRI.
This should produce a more faithful reconstruction than a generic model, allowing
investigation of sensitivity of EIT measurements using increasingly precise models.
At 100 fps, the EIT provides excellent temporal resolution. For example, it shows
different temporal sequences of lung ventilation (dorsal versus ventral) within the
breathing cycle for an upright subject as compared with supine. Current analyses
of EIT data for lung function monitoring use sub-cycle statistics and time differentials; the (minimum) 3-fold increase in frame rate provided by fEITER will
improve these methods substantially.

210. Current trends in home mechanical
ventilation
P1710
Home mechanical ventilation and respiratory rehabilitation: Influence in
respiratory functional test and exercise capacity
Eduardo Marquez-Martin, Pilar Cejudo, Jose Luis Lopez-Campos,
Ana Rodriguez, Borja Valencia, Emilia Barrot, Francisco Ortega.
Medical-Surgical Unit of Respiratoy Diseases, Virgen del Rocío University
Hospital, Seville, Spain
Our aim is to assess the impact on respiratory function and exercise capacity
of a respiratory rehabilitation program (RR) compared with a program of home
mechanical ventilation (HMV) and the summation of both interventions.
Methods: 45 COPD patients with severe functional impairment and in situations of
hypercapnic respiratory failure were prospectively randomized to 3 groups: RR (12
weeks in 40-minute sessions that included strength training and resistance), HMV
(12 weeks BiPAP mode) and RR-HMV (combination of the two interventions).
Patients underwent pulmonary function tests. Exercise capacity was measured
with a measurement of peripheral muscle strenght (PMS) using the one repetition
maximum (1 RM) and maximal cardiopulmonary exercise testing performed on a
cycle ergometer. Submaximal test of endurance was measure with cycle ergometer
at 70% load.
Results: Neither HMV or RR produced changes in respiratory function tests, except for the blood gases that improved after HMV (PaCO2 significant improvement
with a decrease of 4 mmHg, p = 0.008) and in the combined with improvement
in PaO2 (increase of more than 3 mmHg, p = 0.02) and PaCO2 (decrease of 5
mmHg, p <0.001). HMV improve PMS. RR and RR-HMV improve all excercise
capacity tests.
Conclusions: RR with HMV improves blood gases over HMV in isolation as
well as decreases hypercapnia and also decreases hypoxemia. HMV leads to an
improvement in peripheral muscle strength. This improvement was not reflected

in the improvement of other parameters that improve when we combine a program
of HMV combined with RR for the effect exerted by the RR.

P1711
Home mechanical ventilation and respiratory rehabilitation: Influence in
BODE index, quality of live and inflammatory parameters
Eduardo Marquez-Martin, Pilar Cejudo, Jose Luis Lopez-Campos,
Ana Rodriguez, Borja Valencia, Emilia Barrot, Francisco Ortega.
Medical-Surgical Unit of Respiratoy Diseases, Virgen del Rocío University
Hospital, Seville, Spain
Our aim is to assess the impact on BODE index, quality of live and inflammatory parameters (IP) of a respiratory rehabilitation program (RR) compared with
a program of home mechanical ventilation (HMV) and the summation of both
interventions.
Methods: 45 COPD patients with severe functional impairment and in situations
of hypercapnic respiratory failure were prospectively randomized to 3 groups: RR
(12 weeks in 40-minute sessions that included strength training and resistance),
HMV (12 weeks BiPAP mode) and RR-HMV (combination of the two interventions). The patients underwent diferents components of BODE index, quality of
live (CRDQ) and IP: C Reactive Protein (CRP), Tumor Necrosis Factor-α (TNF-α),
Interleucin-6 (IL-6), IL-8 and Surfanctan D Protein (SDP).
Results: HMV group improved BODE index significantly by decreasing median
2 points (p = 0.003). Also get statistically significant improvement in quality of
life index CRDQ (in total and its four components). IP improved significantly
by decreasing TNF-α and IL-8. RR group obtained the same results in BODE
index, and CRDQ. IP significantly improved by lowering CRP, IL-8, SDP and C3.
RR-HMV group improves BODE index significantly when going from 5 to 3.5 (p
= 0.001). CRDQ in total and components of dyspnea, fatigue and disease control.
Significantly improved IP by lowering CRP, TNF-α, SDP and prealbumin.
Conclusions: HMV and the RR produced improvement in the BODE index and
quality of life as well as when the two interventions are given together without finding differences when applied independently. The combination of both intervention
control more IP than each other separately.

P1712
Home non-invasive ventilation (HNIV) improves survival in hypercapnic
patients with cystic fibrosis
Sergey Avdeev, Gulsara Baimakanova, Stanislav Krasovsky, Victor Samoilenko,
Elena Amelina, Alexander Chuchalin. Clinical Department, Pulmonology
Research Institute, Moscow, Russian Federation
Background: The clinical benefits of home non-invasive positive pressure ventilation (HNIV) have not been well established in adult patients with cystic fibrosis
(CF).
Objective: The purpose of this matched case-control study was to compare the
effects of HNIV and long-term oxygen therapy (LTOT) on survival of adult CF
patients with chronic hypercapnic respiratory failure (CHRF).
Methods: Twelve patients receiving HNIV were matched with 12 patients receiving
LTOT regarding age, FEV1, PaCO2 and BMI.
Results: There were no differences between groups of patients in demographics, clinical and functional characteristics (HNIV patients: 24.9±4.8 years, BMI
16.1±3.3 kg/m2 , FEV1 15.3±3.4%, PaCO2 59.8±7.7 mmHg; and LTOT patients:
23.9±4.6 years, BMI 15.8±4.2 kg/m2 , FEV1 16.1±4.4%, PaCO2 61.4±7.9 mm
Hg). HNIV settings were: ST mode, IPAP 20.1±4.2 cm H2O, EPAP 4.6±0.7
cm H2O (nasal mask – 4, oronasal mask – 8). Compared with LTOT, HNIV
significantly reduced breathing rate (p=0.036), PaCO2 (p=0.038) and number of
exacerbations (p=0.028). Survival was significantly better in HNIV group in comparison with LTOT group (survival time 12.5 [95%CI 0.6-16.4] months vs 6.0
[95%CI 0.7-7.3] months; log-rank test, p=0.024).
Conclusions: The survival of adult CF patients receiving HNIV was better than
that of patients treated with LTOT alone. We suggest HNIV is a first-line treatment
for adult CF patients with CHRF.

P1713
Meta-analysis on nocturnal non-invasive positive pressure ventilation for
stable COPD; an update
Fransien Struik 1,3 , Yves Lacasse 2 , Huib Kerstjens 1,3 , Peter Wijkstra 1,3 .
1
Department of Pulmonary Diseases/Home Mechanical Ventilation, University of
Groningen, University Medical Center Groningen, Netherlands; 2 Centre de
Pneumologie, Institute Universitaire de Cardiologie et de Pneumologie de
Quebec (Hospital Laval), Quebec, Canada; 3 GRIAC Research institute,
University of Groningen, University Medical Center Groningen, Netherlands
Introduction: Nocturnal non-invasive positive pressure ventilation (NIPPV) might
be beneficial in stable hypercapnic patients with COPD. However, evidence remains
conflicting.
Aim: To determine the effect of NIPPV in patients with stable hypercapnic COPD.
Methods: This meta-analysis gathered individual patient data from randomized
controlled trials (RCTs) comparing NIPPV plus standard therapy with standard
therapy alone. The current analyses are limited to gas exchange parameters.
Results: Our older Cochrane review and 3 new studies were identified, totaling
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patients with COPD. The use of NIV in exacerbation of COPD is suggested. On
the other hand there are not any guidelines for the use of NIV in patients with
stable COPD.
Purpose: To investigate any improvement in patients with COPD and CHRF
using NIV at home, in relation with BOE index and the factors that predict the
improvement.
Material and methods: Patients with COPD and CHRF (in stable condition) with
LTOT were included. Patients underwent a polysomnography study to exclude
OSA (AHI<10). The patients used NIV at home for a year. BODE index and its
components (FEV1, MRC, BMI, 6MWT), were estimated at baseline (0 month)
and 6 and 12 months after use. In addition, BODE index change on the 6th month
was correlated with initial parameters {AHI, OD, min saturation, mean saturation
at sleep, PO2, PCO2, BODE index (0month), FVC, FEV1/FVC, age}.
Results: There is a statistically significant change of BODE index after 6 months
and after 12 months of using NIV. There is a correlation between BODE index
change and oxygen desaturation (OD) [polysomnography study].
Conclusion: NIV improves bode index in patients with stable COPD and CHRF.
The change in BODE index is correlated with Oxygen Desaturation during sleep.

5 short-term and 2 long-term RCTs. After 3 months (n=162; age 66 yrs; FEV1
0.78L; IPAP 15.4(10-22); EPAP 3.4) we found a significant change in PaCO2
(mean difference= -3.56 (95% CI=-4.93;-2.18 mmHg)) and PaO2 (1.84 (95%
CI=0.24; 3.45 mmHg)) but no significant changes after 12 months of NIPPV
(n=118).
Conclusions: With the newer studies, this update now finds a significant decrease
in PaCO2 and increase in PaO2 in stable hypercapnic COPD patients after 3 months
of NIPPV, but not after a year. There was considerable variation in settings; notably
inspiratory pressures.

P1714
The evolution of home mechanical ventilation in Poland between 2000 – 2010
Jacek Nasilowski 1 , Mariusz Wachulski 2 , Wojciech Trznadel 3 ,
Witalij Andrzejewski 4 , Marek Migdal 5 , Beata Drzazga 6 , Andrzej Pytel 7 ,
Robert Suchanke 7 , Malgorzata Czajkowska-Malinowska 8 , Tomasz Majszyk 9 ,
Ryszarda Chazan 1 . 1 Department of Internal Medicine, Pneumology and
Allergology, Medical University of Warsaw, Poland; 2 Home Mechanical
Ventilation Center, Pallmed, Bydgoszcz, Poland; 3 Home Mechanical Ventilation
Center, Ventamed, Zielona Gora, Poland; 4 Home Mechanical Ventilation Center,
Hospice for Children and Adults, Lodz, Poland; 5 Home Mechanical Ventilation
Center, The Children’s Memorial Health Institute, Warsaw, Poland; 6 Home
Mechanical Ventilation Center, Beta-Med, Katowice, Poland; 7 Home Mechanical
Ventilation Center, HELP, Poznan, Poland; 8 Home Mechanical Ventilation Center,
Kujawsko-Pomorskie Pulmonology Centre, Bydgoszcz, Poland; 9 Home
Mechanical Ventilation Center, St. Vincent Medical Center, Warsaw, Poland
In the last decades the methods and indications for home mechanical ventilation
(HMV) have changed significantly mainly due to technological development and an
increasing number of patients with chronic pulmonary disorders. Data about HMV
comes from developed countries. The aim of the study was to verify whether the
same trends in HMV practice are observed in under privileged European country.
Questionnaire was sent to 10 centres providing more than 90% of HMV in Poland.
Questions concerned number of patients, setting of initiation, indications for and
the modes of ventilation during the last ten years.
Data regarding 1032 patients was collected from 8 HMV centres. The number of
treated patients increased from 8 in 2000 to 799 in 2010. Neuromuscular diseases
still remain the main indication for HMV, however, their contribution gradually
decreased from 88% to 51% of all patients treated in favor of pulmonary diseases
(from 6 to 23%) and hypoventilation syndromes (from 3 to 12%).
The number of patients treated via tracheostomy was higher than treated with NIV
in the period 2000-2008 and then the proportions equalized.
The percentage of children treated has decreased from 88% in 2000 to 21% in
2010.
ICU is the principal location where HMV was initiated. However, its role diminished from 86% of all qualified patients in 2000, to 46% in 2010, while an
increasing number of patients were requited in respiratory departments: from 8%
in 2001 to 35% in 2010.
Indications for HMV in Poland moved from neuromuscular to respiratory diseases.
However, the shift was not as marked as in more developed countries. Prevalence of
invasive mode of ventilation still remains very high in relation to general European
practice.

P1715
NIV (non invasive ventilation) improves Bode index in stable COPD with
CHRF (chronic hypercapnic respiratory failure)
Andriani Zikiri, Chaido Pastaka, Vasso Tsolaki, Andrew Dimoulis,
Konstantinos Gourgoulianis, Maria Pinaka, George Seitanides. Pulmonary
Department, University Hospital of Thessaly, Larissa, Greece
Introduction: The BODE index, a simple multidimensional grading system, is
used to predict the risk of death from any cause and from respiratory causes among

P1716
Co-morbidities and cardiovascular medications are the best predictors of
mortality in patients with obesity-associated hypoventilation treated with
long-term non-invasive ventilation
Jean-Christian Borel 1,3 , Benoit Burel 2 , Renaud Tamisier 1,2 ,
Sonia Dias-Domingos 1,2 , Patrick Levy 1,2 , Jean-Louis Pepin 1,2 . 1 HP2 Laboratory,
Hypoxia: Pathophysiology, INSERM U 1042, Joseph Fourier University, La
Tronche, France; 2 Locomotion, Rehabilitation and Physiology Department,
Grenoble University Hospital, Grenoble Cedex 09, France; 3 Research and
Development Department, AGIRàdom, Meylan, France
Rationale: NIV is largely used to treat patients with obesity-associated hypoventilation (OH). The impact of comorbidities, their medications and NIV compliance
on survival of these patients remain unexplored.
Methods: A Cohort of OH patients initiated on NIV between March 2003 and July
2008. Anthropometry, diurnal and nocturnal respiratory parameters, comorbidities,
medications, conditions of NIV initiation and NIV compliance were used as covariates. Survival curves were estimated by the Kaplan–Meier method. Univariate
and multivariate Cox models allowed estimating predictive factors of mortality.
Results: In 107 patients (56% women, mean follow-up of 43±14 months) NIV
was initiated in acute conditions in 36%. The 1, 2, 3-year survival rates were
99, 85, 82% respectively. In univariate analysis, death was associated with older
age (>61 yrs), low FEV1 (<66% pred value), male gender, concomitant COPD,
initiation of NIV in acute condition, use of inhaled corticosteroids, β-blockers,
nonthiazide diuretics, angiotensin-converting-enzyme inhibitor and combination
of cardiovascular agents (one diuretic and at least one other cardiovascular agent).
In multivariate analysis, combination of cardiovascular agents was the only factor
associated with a higher risk of death (HR= 5.3; 95% CI: 1.18; 23.9). In contrast,
female gender was associated with a lower risk.
Conclusion: Cardiovascular comorbidities represent the main factor predicting
mortality in NIV-treated OH patients. In this population, NIV should be used
among a combination of treatment modalities allowing a reduction in cardiovascular risk.

P1717
Predictors of readmission in patients on home mechanical ventilation (HMV)
Lourdes Cañón Barroso, Jacinto Hernandez Borge, MariCarmen Garcia Garcia,
Estefania Molina Ortiz, Pilar Cordero Montero, Amparo Sanz Cabrera,
Ignacio Blanco Rodríguez, Fernando Fuentes Otero. Pulmonary Service, H.
Infanta Cristina, Badajoz, Extremadura, Spain
Objectives: There are few studies that examine which factors determine the readmission of patients on HMV. Our objective was to study the variables related to
this fact to determine which aspects should be monitored more closely.
Methods: Prospective observational study over a period of 10 years. We collected
clinical variables during hospitalization and data related to treatment adherence
and the date of hospital readmission. Bivariate analysis and a Cox multivariate
model were performed
Results: We included 214 patients (55.6% women, mean age 63.8 years± 13.3).
50% required hospital readmission and the median time to readmission was 170
weeks (144.1 to 195.8). Readmission was not related to the presence of comorbidities, morbid obesity, situation at the start of ventilation (chronic respiratory
vs. acute respiratory failure) or main diagnosis that led to the start of HMV. During follow-up readmission was associated with poor adherence to HMV (46.7%
vs 29.9%, p = 0.017), previous admissions, previous respiratory failure and a
poor quality of life. Predictors of readmission were also worse PaO2 control and
PaCO2 control, greater number of previous admissions and poorer lung function.
The multivariate model identified as independent predictors of readmission: Poor
adherence to HMV (OR 1.7, CI 95% 1.1. -2.6), PaCO2 control (OR: 1.03, 95%
CI 1 to 1.06) and the level of dyspnea at follow up(OR:2.3,95%:1,5-3,3).
Conclusions: 1.-In our experience, a high percentage of patients on HMV required
hospital readmission. 2. - Readmissions does not appear to be directly related
to comorbidities neither the initial results of HMV and appear related to poor
treatment adherence and severity of respiratory failure.
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Effect of an automatic triggering and cycling system on patient-ventilator
synchrony during noninvasive ventilation in a mechanical lung model
Luíz Melo, Renata Vasconcelos, Raquel Sales, Clarissa Magalhães,
Mirizana Almeida, Juliana Silveira, Marcelo Holanda. Laboratório da Respiração
- RespLab, Universidade Federal do Ceará, Fortaleza, CE, Brazil Pós Graduação
em Ciências Médicas, Universidade Federal do Ceará, Fortaleza, CE, Brazil
Evaluate the effect of an automatic triggering and cycling system on patientventilator synchrony during NIV in a mechanical lung model. Bench study,
one ICU ventilator(Esprit® ) and one NIV ventilator(Trilogy® ) were tested. The
lung simulator ASL 5000(Ingmar) was set with obstructive model:compliance
60mL/cmH2O, resistance 20cmH2O/L/s, and restrictive:compliance 30mL/cmH2O
and resistance 8cmH2O/L/s, both with respiratory rate 15 bpm and ventilatory
demand of 60 L/min.A facial mask was adapted to a head manikin, with an air
leak of 10L/min.The Esprit® was adjusted in the NIV mode and the Trilogy® in
the S/T mode:IPAP 10cmH2O and EPAP 4cmH2O, triggering and cycling were
set automatically(AutoTrak® ) or flow triggering (3L/min) with expiratory cycling
25%(conventional) in both ventilators.Inspiratory and expiratory delay, inspiratory
work and patient-ventilator asynchrony were analyzed. Auto-triggering was observed in the restrictive model in the Esprit® with conventional adjustments, but
the phenomenon was abolished with the automatic settings. Little difference was
observed between the systems, suggesting that both methods were equivalent with
respect to inspiratory and expiratory delay and work.
Table 1. Inspiratory and expiratory delay and work in the mechanical lung models
Obstructive

Inspiratory delay (ms)
Expiratory delay (ms)
Inspiratory work (J/L)

the lateral decubitus, except for the V position. NIV breathing (CPAP and BIPAP)
did not alter the pattern of RDLV as compared to SR.
Conclusions: EIT can clearly demonstrate that, with the exception of prone positioning, the dependent regions of the lungs are better ventilated both during SR or
CPAP and BiPAP breathing.

P1720
Observation cohort study of cause of death in patients with Duchenne
muscular dystrophy (DMD)
Emily Ballard 1 , Natalie Grey 1 , Heinz Jungbluth 2 , Elizabeth Wraige 2 ,
Stam Kapetanakis 3 , Craig Davidson 1 , Nicholas Hart 1,4 . 1 Lane Fox Respiratory
Unit, St. Thomas’ Hospital, London, United Kingdom; 2 Department of Paediatric
Neurology, Evelina Children’s Hospital, London, United Kingdom; 3 Department
of Cardiology, St. Thomas’ Hospital, London, United Kingdom; 4 NIHR
Comprehensive Biomedical Research Centre, Guy’s & St Thomas’s NHS
Foundation Trust & Kings College London, United Kingdom
Prior to the introduction of home mechanical ventilation (HMV), the major cause
of death in patients with Duchenne muscular dystrophy (DMD) was respiratory
failure. We performed an observational mortality cohort study of our DMD population over a 6 year period. As a large specialist centre we have a current population
of 117 adult patients with DMD and 12.7% of our total patient population died in
the 6 year period.
Table to show cause and location of death in patients with DMD over a 6 year period

Restrictive

n =17

Esprit®
AT/CV

Trilogy®
AT/CV

Esprit®
AT/CV

Trilogy®
AT/CV

37/51
18/28
1,40/1,38

28/60
14/42
1,38/1,39

60/*
34/*
1,71/*

37/37
14/18
1,77/1,77

AT = AutoTrak® ; CV = conventional; *persistent asynchrony.

The automatic system showed advantage with respect to synchrony in the restrictive
model.

P1719
The acute effects of postural change and non-invasive ventilation breathing
on the regional distribution of lung ventilation: An electrical impedance
tomography study
Nathalia Parente de Sousa 1 , Liégina Silveira Marinho 1 , Luana Torres Monteiro 1 ,
Aline Menezes Sampaio 1 , Vasco Pinheiro Diógenes Bastos 1 , Andrea da Nóbrega
Cirino Nogueira 1 , Mirizana Alves-de-Almeida 1 , Eduardo Leite Vieira Costa 2 ,
Marcelo do Amaral Beraldo 2 , Marcelo Britto Passos Amato 2 , Marcelo
Alcantara Holanda 1 . 1 Laboratory Respiration, Department of Medicine, Federal
University of Ceará, Fortaleza, Brazil; 2 Laboratory of Medical Investigation,
University of São Paulo, Brazil
Introduction: The combined effects of postural changes and the use of noninvasive
positive pressure ventilation (NIV) on the regional distribution of lung ventilation
(RDLV) is still underexplored. The electrical impedance tomography (EIT) has
emerged as a consistent technique for the dynamic evaluation of RDLV.
Objectives: To evaluate the RDLV in healthy subjects during spontaneous respiration (SR) and during NIV breathing in different body positions.
Methodology: The RDLV was assessed by EIT (32 electrodes) in 10 healthy
subjects (5 men), during 10 minutes of SR, or with CPAP of 10cmH2O and with
BiPAP of 15/5cmH2O in four body positions (dorsal (D), ventral (V), right lateral
(RL) and left lateral (LL).
Results: The figure below shows the % of RDLV in the four quadrants of the
lungs.

Total Number of Deaths
Total on Ventilators
Death in Hospital
Death out of Hospital
Respiratory Failure
Cardiac Failure
Other Medical

2006

2007

2008

2009

2010

2011

Total

1
1
0
1
1
0
0

1
0
1
0
0
1
0

2
2
1
1
1
1
0

5
3
2
3
3
2
0

5
4
5
0
0
5
0

3
3
1
2
2
0
1

17
13 (76.5%)
10 (58.8%)
7 (41.1%)
6 (35.2%)
10 (58.8%)
1 (5.9%)

Data are expressed in absolute values (%).

Out of a total of 17 deaths in a six year period, only 35.2% died of respiratory failure with a mean age of 22.7 years, despite 76.5% of the patients being dependent
on NIV. The major cause of death in this cohort was cardiac failure, with 58.8%
of patients dying from cardiac complications at a mean age of 19.1 years. Cardiac
death was only anticipated in one of the 10 cases, and this patient died in the home
environment. These data support the need for early regular cardiac surveillance.
In addition to the standard electrocardiographic and echocardiographic measurements, the use of extended electrocardiographic measurements may be required.
This is supported by the current UK guidelines endorsing yearly screening for
patients with DMD once over the age of 10 years.
This project has been supported by the Guy’s & St Thomas’ Charity(Project Code:
G080109).

P1721
Gastrointestinal dysfunction in ventilated patients with Duchenne muscular
dystrophy
Christian M. Lo Cascio 1 , Oliver Götze 2 , Tsogyal D. Latshang 1 , Sena Kuyumcu 2 ,
Werner Schwizer 2 , Malcolm Kohler 1 , Konrad E. Bloch 1 . 1 Pulmonary Divison,
University Hospital, Zürich, Switzerland; 2 Gastrointestinal and Hepatology
Divison, University Hospital, Zürich, Switzerland
Background: To evaluate mechanisms of abdominal discomfort in Duchenne muscular dystrophy patients with chronic respiratory failure we assessed symptoms
and measured gastric-intestinal transport.
Methods: In 33 DMD patients, age 9-38y, questionnaires, clinical examinations
and the DMD impairment score (Kohler 2009) were obtained. Gastric and intestinal
transits were measured by 13 C breath tests and by radiography after ingestion of
radio-opaque markers.
Results: 23 of 33 patients complained of bloating and chronic constipation; 21
regularly used laxatives. 10 were not on PPV, 5 on PVV at night, 8 on 24h
PPV. Gastric emptying and intestinal transit were increasingly delayed with older
age and higher impairment scores. Use of PPV was correlated with accelerated
gastric emptying when controlled for impairment (R=-0.43, P=0.048). Massive
gastro-intestinal air accumulation was common.
Gastro-intestinal function in DMD patients
Age,
y
No PVV, n=10 19.0±6.8
On PPV, n=23 25.9±5.8*

DMD physical
Gastric
Intestinal Colonic Constipation
impairment score emptying, min transit, h transit, h
present
51±14
66±6*

219±58
187±60

6.9±1.9 63.4±19.3
6.7±2.6 65.5±29.9

3 of 10
19 of 23*

Means±SD. *P<0.05 vs. no PPV. DMD impairment scores range: 10 to 80 with increasing impairment. Constipation was rated subjectively as present or absent. Intestinal transit norm <5h
(Geypens 1999); Colonic transit norm <50h (Southwell 2009).

During SR, the RDLV was higher in the gravity dependent quadrants, mainly in

Conclusions: Gastro-intestinal disturbances in DMD patients are common and
related to delayed gastric and intestinal transit with increasing age, progression
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of physical impairment and respiratory failure. PPV may accelerate the delayed
gastric emptying, possibly by esophago-gastric air inflation.

P1722
Unplanned respiratory crises requiring ventilation in Duchenne muscular
dystrophy (DMD) patients can be reduced by timely respiratory review and
care co-ordination at the age of transition
Emily Ballard 1 , Natalie Grey 1 , Heinz Jungbluth 2 , Elizabeth Wraige 2 ,
Stam Kapetanakis 3 , Craig Davidson 1 , Nicholas Hart 1,4 . 1 The Lane Fox
Respiratory Unit, St. Thomas’ Hospital, London, United Kingdom; 2 Department
of Paediatric Neurology, Evelina Children’s Hospital, London, United Kingdom;
3
Department of Cardiology, St. Thomas’ Hospital, London, United Kingdom;
4
NIHR Comprehensive Biomedical Research Centre, Guy’s & St Thomas’s NHS
Foundation Trust & Kings College London, United Kingdom
The introduction of home mechanical ventilation (HMV) in DMD is associated
with increased life expectancy. In 2009, we introduced a transitional care coordinator role with the hypothesis that we would reduce the number of unplanned
respiratory crises with early intervention. We have prospectively gathered data for
all 75 patients with DMD under review in 2009.
Table 1

No. of DMD patients receiving HMV
New elective HMV initiations
Mean age of initiation NIV (yrs)
Mean length of set up - elective (days)
Mean length of set up - emergency (days)
No. of new patients requiring invasive ventilatory
support with emergency set up

2009

2010

2011

34
2
19.3 (16-23)
5 (3-10)
67

46
7
20.3 (16-25)
4.14 (2-9)
15

60
7
20.1 (16-25)
3.28 (2-8)
33

1

1

1*

*This patient did not require long term NIV; data expressed as absolute values.

Analysis of these data was focused on the primary respiratory crisis admission
requiring ventilatory support. Within 3 years we identified 19 patients who required
initiation of HMV, all known to the respiratory team prior to initiation and only 3
(15.8%) were as a result of an emergency admission. Out of the 19 patients initiated
on HMV, 16 were elective with a mean length of stay of 4.7 days (2-9) days.
1 patient was admitted directly from clinic as an emergency, requiring invasive
ventilation but without tracheostomy formation. Of the two patients who required
tracheostomy formation, one did not require NIV post discharge from hospital.
The data supports that with timely intervention and coordination you can reduce
the need for emergency inititiation of ventilation through respiratory crisis.

P1723
Introduction of domiciliary mechanical insufflation-exsufflation can reduce
the incidence of crisis admissions in patients with Duchenne muscular
dystrophy (DMD)
Emily Ballard 1 , Natalie Grey 1 , Heinz Jungbluth 2 , Elizabeth Wraige 2 ,
Stam Kapetanakis 3 , Craig Davidson 1 , Nicholas Hart 1,4 . 1 The Lane fox
Respiratory Unit, St. Thomas’ Hospital, London, United Kingdom; 2 Department
of Paediatric Neurology, Evelina Children’s Hospital, London, United Kingdom;
3
Department of Cardiology, St. Thomas’ Hospital, London, United Kingdom;
4
NIHR Comprehensive Biomedical Research Centre, Guy’s and St Thomas’ NHS
Foundation Trust & Kings College London, United Kingdom
Although trials are ongoing, there is limited evidence to support the use of mechanical insufflations-exsufflation as a method of secretion clearance to prevent chest
infections in patients with DMD. However our local unit practice is to provide a
machine to DMD patients that are established on non invasive ventilation with a
peak expiratory cough flow < than 160 litres per min despite maximal physiotherapy adjuncts with either: (1) > 2 episodes of chest sepsis per year requiring
antibiotics and hospital admission (2) 1 episode of severe chest sepsis requiring
invasive ventilation. The aim of the use of the cough assist machine is to reduce
the frequency of hospital admissions and length of stay (LOS). We reviewed the
prospective data from our DMD patient cohort over a 7 year period in which 32
patients had been issued with a machine. We reviewed the data for 12 months pre
and post issue in order to establish the effect on admission frequency and LOS.
Table 1
n=32
Mean frequency of respiratory admissionsin
a 12 month period
Mean LOS of respiratory admissions in a
12 month period

Pre home issue

Post home issue

Significance

3 (1-6)

0.3 (0.1)

p<0.001*

12.9 (2067)

11.4 (0.51)

p<0.001*

P1724
Neuropsychological functioning after CPAP treatment in obstructive sleep
apnea: A meta-analysis
Justine Aaronson 1 , Wytske Kylstra 1 , Winni Hofman 2 , Ben Schmand 2 . 1 Research
& Development, Heliomare, Wijk aan Zee, Netherlands; 2 Psychology, University
of Amsterdam, Netherlands
Introduction: The generally held clinical view is that treatment with continuous
positive airway pressure (CPAP) substantially improves cognition in patients with
obstructive sleep apnea (OSA). The cognitive domains in which recovery is found
as well as the extent of recovery differs widely between studies, however.
Objective: A meta-analysis was conducted to quantify the magnitude of the overall
effect of CPAP treatment in OSA on neuropsychological functioning
Methods: A comprehensive literature search of clinical trials published from
January 1990 to June 2011 was performed. The inclusion criteria were: randomized controlled trial, diagnosis OSA by polysomnography, apnea-hypopnea index,
duration and compliance of CPAP treatment, one or more standardized neuropsychological tests. Mean-weighted effect sizes of CPAP treatment for 7 cognitive
domains were calculated.
Results: 12 studies encompassing 516 OSA patients were included. A small significant effect on attention was observed in favour of CPAP treatment (d=.20). For
the other cognitive domains the effect sizes did not reach significance. Improvement on measures of sleepiness was modest (d=.30-.40) and comparable to a prior
meta-analysis.
Conclusion: This meta-analysis shows that effect of CPAP treatment on cognition
is small and limited to the attention domain. These findings indicate that, contrary
to the general assumption, only slight improvement of cognitive functioning after
CPAP treatment can be expected.

P1725
Inaccuracy of built-in ventilator softwares (BIVS) in monitoring
apnea-hypopnea index (AHI) in patients treated by home non invasive
ventilation (NIV)
Julie Teulade 1 , Frédéric Damagnez 2 , Ha Trang 1,3 . 1 Pediatric Sleep Center,
Center for Reference of CCHS, Robert Debré Hospital, Paris, France; 2 ADEP
Assistance, Suresnes, France; 3 Univ Paris Diderot, Paris, France
Home ventilators are often equipped with BIVS able of recording various parameters over many months. AHI is one of the parameter most frequently used by
clinicians to monitor efficiency of ventilation applied to patients with Obstructive
Sleep Apneas (OSA). However, the reliability of algorithms used by BIVS to
detect apnea (A) or hypopnea (H) has yet to be determined.
Patients & methods: We studied 5 patients with severe OSA (4M, 1F, 10.5 years,
range 2.5-15 years) and treated by NIV (4 CPAP,1 BiPAP). An overnight respiratory polygraphy (RP) was performed while the patient was on NIV at home. All
RP were analyzed as usually recommended by one of us (J.T) blinded to BIVS
data. We compared A and H detected by BIVS versus those detected by RP.
Results: BIVS detected 169 A-H that were related to movements in 56% and no
visible event using RP in 25% of cases.
Table 1

A-VS
H-VS
A-H-VS

Nb of events (%)

Movements-RP

No event-RP

28 (100%)
141 (100%)
169 (100%)

21 (75%)
74 (52%)
95 (56%)

4 (14%)
39 (28%)
43 (25%)

A-RP

H-RP

2 (7%)
1 (4%)
9 (6%)
19 (13%)
31 (18%)

Among the 88 A-H detected by RP, only 35% were recognized by BIVS.
Table 2

A-RP
H-RP
A-H-RP

Nb of events (%)

No event-VS

A-VS

19 (100%)
69 (100%)
88 (100%)

8 (42%)
49 (71%)
57 (65%)

2 (11%)
1 (1%)

H-VS
9 (47%)
19 (28%)
31 (35%)

Conclusion: The majority of A-H detected by BIVS was related to patient movements, whereas BIVS was unable to detect A-H seen in RP. These preliminary
data support that AHI provided by BIVS is largely inaccurate in patients during
NIV and should not be used to adjust NIV. Polysomnographies are required to
monitor efficiency of NIV.

Data are expressed as absolute value (range). *Significant using Wilcoxon signed ranks test.

These data have showed a significant reduction in both hospital admission frequency and LOS for those patients using a domiciliary cough assist machine. These
are the first data to add support to the use of domiciliary cough assist machines
in DMD patients with an ineffective cough and previous episodes of chest sepsis
already established on NIV.
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The inter-observer reliability of using a new non-invasive technique to
identify patient ventilator asynchrony (PVA) during non-invasive ventilation
(NIV)
Michelle Ramsay 1,2 , Swapna Mandal 1,2 , Joerg Steier 1 , Anita Simonds 3 ,
Nicholas Hart 1,2,4 . 1 Lane Fox Respiratory Research Unit, Guy’s & St Thomas’
NHS Foundation Trust, London, United Kingdom; 2 Division of Asthma, Allergy
and Lung Biology, King’s College London, United Kingdom; 3 NIHR Respiratory
Biomedical Research Unit, Royal Brompton Hospital, London, United Kingdom;
4
Guy’s and St Thomas’ NHS Foundation Trust and King’s College London,
National Institute of Health Research Comprehensive Biomedical Research
Centre, London, United Kingdom

as problematic and were improved by NIV: energy level, quality of night sleep,
daytime sleepiness and breathlessness. The results show the multidimensional
range of symptoms that relate to hypoventilation in MND and how the routinely
employed scales may fail to capture significant symptomatology or the impact of
NIV on such symptoms.

211. Epidemiology: risk factors and prognosis in
respiratory infections

Introduction: Poor patient-ventilator interaction reduces respiratory muscle unloading resulting in patient discomfort and reduced adherence. We hypothesised
that non-invasive measurements with pre-defined PVA criteria would be reliably
correlated between 2 independent observers.
Methods: 5 patients initiated on NIV were assessed for PVA using respiratory
inductance plethysmography (RIP), 2nd intercostal space parasternal electromyography (EMGpara ) and mask pressures (Pmask ). Two independent observers each
recorded PVA from the overnight traces examining each breath from a 2 minute
period for each 10 minute epoch over an hour.

Figure 1. Representative trace showing an “Ineffective Effort” asynchronous event with EMGpara
activity and chest wall movement without pressurisation of the ventilator (arrowed).

Results: A total of 1347 breaths were analysed by each observer.
Correlation between two independent observers
Type of Asynchrony

Observer 1

Observer 2

Intraclass correlation
coefficient (ICC), 95% CI

Bland-Altman

Ineffective efforts
Premature cycling
Extended cycling
Auto-triggering
All asynchronies

255 (19%)
63 (5%)
4 (<1%)
103 (8%)
429 (32%)

219 (16%)
49 (4%)
10 (<1%)
22 (2%)
312 (23%)

0.90, 0.39–0.99
0.75, –0.19–0.97
0.36, –0.58–0.90
0.086, –0.29–0.76
0.87, 0.75–0.94

7.2 (–45.3, 59.7)
2.8 (–19.9, 25.5)
–1.2 (–6.5, 4.1)
16.2 (–15.1, 47.5)
2.6 (–33.5, 40.7)

Conclusion: PVA can be reliably identified using the above technique. The predominant PVA was ineffective effort.This analysis could be automated to provide
a simple approach to assessing PVA.

P1727
How well do questionnaires capture symptomatic relief and well-being over
time with NIV in motor neurone disease?
Hikari Ando 1 , Biswajit Chakrabarti 2 , Carolyn Young 3 , Rosanna Cousins 1 ,
Everard Thornton 4 , Robert Angus 2 . 1 Health Sciences, Liverpool Hope
University, Liverpool, United Kingdom; 2 Chest Centre, Aintree University
Hospitals NHS Foundation Trust, Liverpool, United Kingdom; 3 Neurology and
Neurosurgery, The Walton Centre NHS Foundation Trust, Liverpool, United
Kingdom; 4 School of Psychology, University of Liverpool, United Kingdom
Benefits of non-invasive ventilation (NIV) in motor neurone disease (MND/ALS)
have been explored using quantitative health measurements with little examination
of subjective experience. This study explored whether current quantitative tools
commonly used in MND adequately capture the effects of NIV. 6 patients (all
male, mean age= 67) from an original cohort of 35 were available for the present
study having survived a year on NIV. Both questionnaires and semi-structured
interviews were completed at 3 occasions: pre-NIV (Point A), 4-6months (Point
B) and 10-12months post-NIV (Point C). The scales used were ALSFRS–R (physical functioning), ALSAQ-40 (ALS specific health status), MNDRS (dyspnoea),
BDI (depression), BHS (hopelessness), HADS (depression and anxiety), and ESS
(sleepiness). During the interviews, experience of NIV, physical changes and their
impact on daily life were explored. All interviews were assessed using thematic
analysis. Quantitative scores were compared using analysis of variance. Changes
were seen from points A to C in ALSFRS-R 33 v 27 (p=0.021), ALSAQ subscale
for communication 46 v 29 (p=0.018), BHS 3.67 v 1.80 (p=0.03) and ESS 9.50 v
2.8 (p=0.046). The scores of ALSFRS-R denote worsening functional status, while
the other scales indicate improvement. Qualitatively, 4 symptoms were discerned

P1728
Chronic pulmonary diseases and the epidemiology of invasive pneumococcal
infection
Malin Inghammar 1 , Gunnar Engström 3 , Bengt Ljungberg 1 ,
Claes-Göran Löfdahl 2 , Arne Egesten 2 . 1 Section for Infection Medicine,
Department of Clinical Sciences, Lund University, Lund, Sweden; 2 Section for
Respiratory Medicine & Allergology, Department of Clinical Sciences Lund,
Lund University, Lund, Sweden; 3 Cardiovascular Epidemiology Research Group,
Department of Clinical Sciences Malmö, Lund University, Lund, Sweden
Chronic pulmonary disease is an established risk factors for acquiring invasive
pneumococcal disease (IPD), but estimates have in most cases been based on
studies with aggregated denominator data on co-morbidities and have not been
large enough to allow detailed analyses on less prevalent pulmonary diseases.
There have also been conflicting results whether or not an underlying pulmonary
disease increases the risk of death from IPD.
We examined the association between COPD, asthma, pulmonary fibrosis, sarcoidosis and pneumoconiosis and IPD, and the impact of these diseases on mortality
from IPD.
IPD cases ≥18 years of age, 1990-2007, were identified via computerized databases.
The associations between IPD and prior pulmonary diseases were assessed using conditional logistic regression, comparing IPD cases to 10 control subjects
randomly selected from the general population (matched for sex, year of birth
and county of residence). Adjustments were made for other chronic diseases,
educational level and socio-economic position. Information on these was obtained
through record linkage with other national databases.
4,085 cases of IPD were identified. COPD was associated with increased risk of
IPD, (adjusted OR [aOR]: 4.7 (95% CI 4.0-5.6), as well as asthma (aOR: 2.2
[95% CI: 1.6-2.8]) and pulmonary fibrosis (aOR: 5.3 [95% CI: 2.8-10.0), whereas
sarcoidosis and pneumoconiosis were not independently associated with increased
risk of IPD. In-hospital mortality and 28-days mortality was not increased for
patients suffering from the pulmonary diseases studied.
Several but not all pulmonary diseases increase the risk of IPD although this seems
not be a risk factor for increased case-fatality rate.

P1729
Comparison of clinical characteristics between healthcare-associated
pneumonia and community-acquired pneumonia in patients admitted into
secondary hospitals
Hong Mo Kang 1 , Jee-Hong Yoo 2 , Jong Hoo Lee 3 , Yee Hyung Kim 2 , Myung
Jae Park 1 , Cheon Woong Choi 2 . 1 Pulmonary and Critical Care Medicine, Kyung
Hee University Hospital, Seoul, Republic of Korea; 2 Pulmonary and Critical
Care Medicine, Kyung Hee University Hospital at Gangdong, Seoul, Republic of
Korea; 3 Pulmonary and Critical Care Medicine, Jeju National University
Hospital, Jeju, Republic of Korea
Background: To evaluate the clinical characteristics of HCAP patients admitted
into secondary hospitals in Korea.
Methods: This study was retrospectively conducted between March 2009 and
January 2011.
Results: Among 303 patients, 31.7% had HCAP. 42 (43.7%) resided in a long-term
care facility, 36 (37.5%) were hospitalized in an acute care hospital for ≥ 2 days
within 90 days. The rates of patients with CURB-65 ≥3 (22.9% vs. 9.1%) and PSI
IV or more (82.2% vs. 34.7%) were higher in the HCAP group. Drug resistant
pathogens were more frequently detected in the HCAP group (23.9% vs. 0.4%;
p<0.001). Despite lower overall survival rate (p<0.001), multivariable analyses
failed to show that HCAP was a prognostic factor for mortality.
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Only PSI class was associated with mortality (p=0.005).
Cox’s proportional hazard model for mortality in patients with pneumonia
Variables
Male
Age≥ 65
Polymicrobial pathogens
Polymicrobial pathogens
Use of Anti-pseudomonal agent
Use of Anti-MRSA* agent
CURB-65 score ≥ 3
PSI class IV and V
HCAP

Odds ratio

95% CI

p

0.911
1.956
0.421
1.029
1.597
1.460
1.926
9.182
0.906

0.435-1.908
0.559-6.851
0.054-3.255
0.375-2.826
0.669-3.816
0.308-6.917
0.933-3.973
1.951-43.219
0.377-2.179

0.805
0.294
0.407
0.956
0.292
0.634
0.076
0.005
0.826

Conclusions: Although HCAP should be distinguised from CAP, current definition
of HCAP seems not to be prognostic for death.

P1730
Prevalence of nontuberculous mycobacteria in diffuse panbronchiolitis
Takahiro Tsuji, Eisaku Tanaka, Seishu Hashimoto, Takashi Hajiro,
Yoshio Taguchi. Respirology, Tenri Hospital, Tenri City, Nara, Japan
Background: Nontuberculous mycobacterial (NTM) lung disease secondary to
cystic fibrosis is often reported, but prevalence of NTM in other chronic respiratory
tract infection is still unknown.
Objectives: We retrospectively investigated prevalence of NTM in diffuse panbronchiolitis (DPB), notorious chronic respiratory tract infection with severe
obstruction seen in Japan, and clinical characteritics of DPB with NTM patients.
Methods: We reviewed Mycobacterial culture of 32 DPB patients who regularly
visited our hospital (local central hospital with 872 beds) from Jan. 2000 to Dec.
2011. Prevalence was defined as subjects having at least one positive NTM culture.
Age, sex, BMI, result of pulmonary function test, immunocompromised state, and
time from DPB diagnosis to the first positive result of NTM culture was also
investigated.
Result: Of 32 patients, mean age was 51.3 (95% CI 45.9-56.7), follow-up time was
153.8 months (95% CI 107.9-199.6). The overall prevalence of NTM in sputum
was 12.5% (4 patients). Of the 4 patients, 4 had positive culture of MAC and 2 had
positive culture more than twice. No patients needed treatment for NTM. Mean
time from DPB diagnosis to the first positive result was 166.2 months. DPB with
NTM patients tended to have smaller BMI and smaller %FEV1 (table 1). The CT
findings showed bronchiectasis and multiple nodules.

n
Age
%FEV1
BMI

NTM Positive

Not Positive

P value

4
48.3 (0.3-96.2)
48.2 (9.1-87.2)
17.8 (12.1-23.5)

28
51.8 (46.9-56.6)
74.1 (63.4-84.9)
21.3 (19.9-22.7)

0.832
0.078
0.076

Conclusion: NTM infection sometimes occurs secondary to DPB. The CT findings
were similar to those of primary nodular/bronchiectatic MAC disease.

P1731
Respiratory infections in young children with cystic fibrosis:
A community-based longitudinal study
Srinivas Poreddy 1 , Claire Shackleton 2 , Johanna Kappers 3 , Peter Sly 2 ,
Stephen Stick 1 , Colin Robertson 3 , Rebecca Rocket 4 , Jane Gaydon 4 ,
Theo Sloots 4 . 1 Respiratory Medicine, Princess Margaret Hospital, Subiaco, WA,
Australia; 2 Royal Children Hospital, Queensland Children’s Medical Research
Institute, Herston, QLD, Australia; 3 Respiratory Medicine, Royal Children
Hospital, Parkville, VIC, Australia; 4 Queensland Paediatric Infectious Diseases
Laboratory, Royal Children Hospital, Herston, QLD, Australia
Viral infections in early childhood might play a role in causing lung damage in
cystic fibrosis(CF).
Aim: To study the respiratory viral burden during symptomatic and asymptomatic
states of children with CF under 3 years in a community setting over one year.
Methods: A longitudinal multi centric pilot study is being done in 3 tertiary care
hospitals of Australia with CF Units.Parents of eligible children are enrolled and
taught how to collect, mail the nasal swabs and record symptoms with validated
methodology (Lambert, S.B. et al. Vaccine 2008; 26(15):1826-3).They were asked
to collect one swab every fortnight and one during symptoms. Swabs were mailed
to the laboratory in a viral transport tube. Samples were analyzed with PCR for a
range of common respiratory viruses.
Results: A total of 78 children were recruited. 946 nasal swabs were collected
Table 1. Isolation pattern in percentage
Virus

Rhino RSV/Para hMPV Coinfections Adeno/Boca Polyoma Corona viruses

Symptom Swabs 21.4
Routine Swabs
9.6

1.7/2.3
0.4/0.3

2.3
0.3

6.4
2.2

0.6/1.7
0.7/2.3

2.9
2.4

5.2
4.9

during 530 child months. Mean ARI rate was 0.4 episodes per child month. 913
swabs have been analyzed to date. 45.1% of parent reported symptom swabs and
19.5% of asymptomatic swabs were virus positive. The pattern of viruses isolated
is as shown in Table 1.
Conclusions: ARI rate, viral isolation in asymptomatic swabs, pattern of viruses
is similar to previous studies. Isolation in symptom swabs(45.1%) is less than
expected. Acute respiratory infections, viral isolation and virus carriage in children
with CF is similar to that reported in children without lung conditions.
Acknowledgements: Australian Cystic fibrosis Rsearch Trust & Telethon Foundation.

P1732
Impact of age and comorbidity on presentation, aetiology and outcome in
patients with community-acquired pneumonia
Catia Cilloniz, Eva Polverino, Santiago Ewig, Stefano Aliberti, Albert Gabarrus,
Rosario Menéndez, Josep Mensa, Francesco Blasi, Antoni Torres. Pneumology,
Institut del Tórax, Hospital Clinic, IDIBAPS, University of Barcelona/Centro de
Investigación Biomédica En Red-Enfermedades Respiratorias (CibeRes,
CB06/06/0028), Barcelona, Spain; Thoraxzentrum Ruhrgebiet, Kliniken für
Pneumologie und Infektiologie, Thoraxzentrum Ruhrgebiet, Kliniken für
Pneumologie und Infektiologie, EVK Herne und Augusta-Kranken-Anstalt,
Bochum, Germany; Dipartimento di Medicina Clinica e Prevenzione, University
of Milan-Bicocca, San Gerardo Hospital, Monza, Milan, Italy; Pneumology,
Hospital La Fe de Valencia, Spain Infectious Disease, Hospital Clinic, IDIBAPS,
Barcelona, Spain; Respiratory Medicine Section, Dipartimento ToracoPolmonare e Cardiocircolatorio, University of Milan, IRCCS Fondazione Ca’
Granda Ospedale Maggiore, Milan, Italy
Background: Community-acquired pneumonia (CAP) is currently undergoing
re-evaluation. The aim of the study was to determine the influence of age and
comorbidity on microbial patterns in elderly patients with community-acquired
pneumonia (CAP).
Methods: In a prospective observational study of adult patients with CAP, excluding those residing in nursing homes, we compared patients aged 65 -74 years,
75 - 84 years and 85 years or older for potential differences in clinical presentation, comorbidities, severity on admission, microbial investigations, aetiologies,
antimicrobial treatment, and outcomes.
Findings: We studied a total of 2149 patients. The number of patients in each
age group was as follows: 759 (35 · 3%) patients aged 65-74 years, 941 (43 · 7%)
aged 75-84 years, and 449 (20· 8%) patients aged 85 years or older. At least one
comorbidity was present in 1710 (79 · 6%) patients. Streptococcus pneumoniae
was the most frequent pathogen in all age groups, regardless of comorbidity.
Pathogens such as S. aureus (including MRSA), H. influenzae, enterobacteriaceae,
and P. aeruginosa were present in 15% and were found almost exclusively in
patients with comorbidities. Increasing CAP severity on admission and mortality
but decreasing ICU admission rates and use of mechanical ventilation suggested
an increasing frequency of treatment restrictions across age groups.
Interpretation: Age did not significantly affect pathogen patterns. Potential
multidrug-resistant (MDR) pathogens were not frequent and were found almost
exclusively in patients with comorbidities. Excess mortality in the elderly was not
related to aetiology but to age and disability.

P1733
Bacterological assessment of healthcare-associated pneumonia (HCAP) using
16S rRNA gene sequencing analysis
Shingo Noguchi 1 , Kei Yamasaki 1 , Toshinori Kawanami 1 , Kazuhiro Yatera 1 ,
Kazumasa Fukuda 2 , Syuya Nagata 1 , Chinatsu Nishida 1 , Hiroshi Ishimoto 1 ,
Hatsumi Taniguchi 2 , Hiroshi Mukae 1 . 1 Department of Respiratory Medicine,
University of Occupational and Environmental Health Japan, Kitakyusyu,
Fukuoka, Japan; 2 Department of Microbiology, University of Occupational and
Environmental Health Japan, Kitakyusyu, Fukuoka, Japan
Background: ATS/IDSA guideline for HCAP was released in 2005. HCAP seems
to be closer to HAP than CAP, but few reports has been documented according
to the bacteriological incidence in HCAP. Molecular biological methods have
been used in addition to ordinary cultivation methods, and we evaluated bacterial
incidence of HCAP using molecular methods in addition to cultivation.
Patients and methods: From April 2010 to December 2011, patients with HCAP
were enrolled, and the bronchial washing were obtained from the pathological
lesions using bronchoscopy. The partial 580 bp of 16S rRNA gene were amplified
by PCR, and clone libraries were constructed. Then 96 clones in each sample were
randomly chosen, and sequences of 16S rRNA gene were determined. Homology
of the sequences was searched using BLAST.
Results: Thirty patients (22 males and 8 females, average age 70.9 (45-84)) with
HCAP were enrolled. In relation to severities of pneumonia, 13.3% were mild,
63.3% were moderate and 23.3% were severe using Pneumonia Severity Index.
First dominant phylotypes were P. aseruginosa (13.3%), S. pneumoniae (10%),
H. influenzae (7.0%), S. aureus (6.7%), and about 40% of these patients showed
anaerobes (14%) and oral streptococci (24%). Ordinary cultivation could not
detect some organisms detected by this molecular method, especially anaerobes
(0 in cultivation and 4 in molecular analysis) and oral streptococci (2 and 7,
respectively).
Conclusion: It is speculated that anaerobic pathogens and oral streptococci were
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important in addition to potentially drug-resistant pathogens (P. aseruginosa and
S. aureus), and oral streptococci were more important than previously reported in
patients with HCAP.

Canaria, Canarias, Spain; 12 Pneumology, Hospital Vall d’Hebron, Barcelona,
Catalunya, Spain; 13 Pneumology, Hospital Central Asturias, Oviedo, Asturias,
Spain; 14 Pneumology, Hospital Germans Trias i Pujol, Badalona, Catalunya,
Spain

P1734
Effect of excluding ICU-admission on clinical outcomes in a randomized
control trial studying the effect of corticosteroids in patients hospitalized with
CAP
Dominic Snijders 1 , Casper de Graaff 1 , Tjip van der Werf 2 , Wim Boersma 1 .
1
Pulmonary Diseases, Medical Centre Alkmaar, Alkmaar, Netherlands; 2 Internal
Medicine and Pulmonary Diseases and Tuberculosis, University Medical Center,
Groningen, Netherlands

Background: CAP is a serious respiratory infection that may cause severe sepsis
in around 30% of patients, thus increasing severity and mortality.
Objective: To characterize patients who develop CAP with early or late severe
sepsis at presentation.
Results: A prospective multicentric cohort study was performed in 13 hospitals.
Severe sepsis was diagnosed using Drenmsizov criteria (Chest 2006;129;968-978).
4,137 patients were included: 1,171(28.3%) without sepsis, 1,394(33.7%) with non
severe sepsis and 1,572 (38%) with severe sepsis: 521(33.1%) of these had early
(≥48 hours) and 1,051 (62%) late onset. There were no gender differences in early
vs. late sepsis. Early sepsis was associated to elderly patients (≥65 years: 72.2%
vs. 65.2%, p=0.006). Statistical differences in clinical presentation and comorbid
conditions are depicted in Table 1. Early severe sepsis showed higher CURB65
scores than late sepsis (49.6% of patients vs. 41.5% with score 3).

Introduction: Recently 2 Dutch studies were performed investigating the effect of
adjunctive steroids in patients with CAP. The study of Snijders (AJRCCM 2010)
showed no difference in outcome, whereas de study of Meijvis (Lancet 2011)
yielded a significant reduction in Length of Stay (LOS) by one day. However the
Meijvis study did not include patients admitted to the ICU.
Aim: Exploring the effect of ICU admission in the Snijders study on clinical
outcomes.
Results: Out of 213 patients 22 (10,3%) patients were admitted to the ICU.
Clinical outcomes are shown in table 1 and fig. 1. In the non-ICU group there were
more late failure in the prednisolone group than in the placebo group (17 (19.1%)
patients vs 6 (5.9%), p=0.007).
Table 1. Clinical outcomes
With ICU admission
Clinical cure at d ay 7
LOS – days (IQR)
Time to clinical stability (IQR
30 day mortality
Without ICU admission
Clinical cure at day 7
LOS – days (IQR)
Time to clinical stability (IQR)
30 day mortality

Prednisolon (n=104)

Placebo (n=109)

p-value

84 (80.8%)
6 (5-8)
3 (2-4)
6/106 (5.8%)

93/109 (85.3%)
7 (5-8)
3 (2-4)
6/109 (5.5%)

0.38
0.16
0.97
0.93

Prednisolone (n=89)

Placebo (n=102)

p-value

80 (89.9%)
6 (4.3-8)
3 (2-4)
1 (1.1%)

89 (87.3%)
7 (5-10)
4 (3-5)
6 (5.9%)

0.57
0.07
0.001
0.12

Conclusions: When excluding ICU-patients prednisolone did have an impact on
LOS and TTCS with an increased rate of late failures.

P1735
Characterization of community acquired pneumonia (CAP) with severe
sepsis at diagnosis
Beatriz Montull Veiga 1 , Rosario Menéndez Villanueva 1 , Antoni Torres 2 ,
Soledad Reyes 3 , Rafael Zalacaín 4 , Alberto Capelastegui 5 , Javier Aspa 6 ,
Luis Borderías 7 , Juan José Martín-Villasclaras 8 , Salvador Bello 9 ,
Inmaculada Alfageme 10 , Felipe Rodríguez de Castro 11 , Jordi Rello 12 ,
Luis Molinos 13 , Juan Ruiz-Manzano 14 . 1 Pneumology, Hospital Universitario y
Politécnico la Fe, Valencia, Comunidad Valenciana, Spain; 2 Pneumology, Institut
Clinic del Torax, Barcelona, Catalunya, Spain; 3 Pneumology, Hospital Luis
Alcanyis, Xativa, Comunidad Valenciana, Spain; 4 Pneumology, Hospital de
Cruces, Bilbao, Pais Vasco, Spain; 5 Pneumology, Hospital de Galdakao, Vizcaya,
Pais Vasco, Spain; 6 Pneumology, Hospital de la Princesa, Madrid, Spain;
7
Pneumology, Hospital San Jorge, Huesca, Aragon, Spain; 8 Pneumology,
Hospital Carlos Haya, Malaga, Andalucia, Spain; 9 Pneumology, Hospital Miguel
Servet, Zaragoza, Aragon, Spain; 10 Pneumology, Hospital de Valme, Sevilla,
Andalucia, Spain;11 Pneumology, Hospital Dr. Negrin, Las Palmas de Gran

Table 1. CAP with severe sepsis characteristics

Comorbidities
Diabetes
Cerebrovascular disease
Clinical and radiological data
Tachypnea ≥30
Hypotension <90 mmHg
Multilobar involvement
Pleural effusion

Early onset (≤48h)
521 (33.1%)

Late onset (>48h)
1051 (66.9%)

p

121 (23.2%)
85 (16.3%)

184 (17.5%)
85 (8%)

0.007
<0.001

177 (37.5%)
161 (30.9%)
116 (22.2%)
67 (12.9%)

312 (32%)
235 (22.4%)
329 (31.3%)
188 (18%)

0.041
0.002
<0.001
0.010

Conclusions: Early severe sepsis in CAP presents with greater severity while late
onset does with large radiographic involvement. Diabetics, elderly patients and
those with cerebrovascular disease are more prone to develop rapid onset severe
sepsis in CAP.

P1736
Prognostic impact of the degree of hypoxemic respiratory failure in patients
with severe pneumonia (PSI IV-V) and hypoxemia
Francisco Sanz 1 , Estrella Fernández-Fabrellas 2 , Eusebi Chiner 3 ,
Ángela Cervera 2 , M. Carmen Aguar 4 , José Blanquer 5 . 1 Pneumology, Consorci
Hospital General Universitari, Valencia, Spain; 2 Pneumology, Hospital
Universitari Dr. Peset, Valencia, Spain; 3 Pneumology, Hospital de Sant Joan,
Alacant, Spain; 4 Pneumology, Hospital Arnau de Vilanova, Valencia, Spain;
5
Intensive Care Unit, Hospital Clínic Universitari, Valencia, Spain
Aims: To assess the role of the degree of hypoxemic respiratory failure (HRF) in the
outcomes of patients with severe pneumonia (SCAP) (PSI IV-V) and hypoxemia.
Methods: We analyzed the degree HRF measured as PaO2/FiO2 less than or
greater than 250 on admission in a group of patients with SCAP (PSI IV-V) who
scored the item hypoxemia in PSI score (PaO2 <60 mmHg, +10 pts). Factors that
determined a greater degree of HRF and its influence in the outcome (complications
and mortality) were analyzed.
Results: From a cohort of 1,314 pneumonias, 364 (27.7%) were hypoxemic SCAP
(PSI IV-V and PaO2<60 mmHg) and 217 (59.6%) presented PaO2/FiO2 <250.
PSI IV-V patients with PaO2/FiO2<250 rated higher in PSI score [123.9 (23.4) vs
116.3 (20.2); p<0.01]. Multivariate analysis showed that PaCO2>45 mmHg [OR
5.42, (95%CI 2.78-10.57)], confusion [OR 2.38. (95%CI 1.16-4.89)], and chronic
heart failure [OR 2.06, (95%CI 1.15-3.70)] were associated with the highest degree
of HRF. PSIV IV-V patients with PaO2/FiO2<250 presented more ICU admissions
(14.3% vs 6.1%; p=0.015), need for mechanical ventilation (9.2% vs 2%; p=0.006),
and a longer hospital stay (13.4 (14.7) vs 10.2 (6.5) days; p=0.014). Mortality was
significantly higher in PaO2/FiO2<250 group (17.1% vs 4.1%; p<0.01).
Conclusions: 1-The higher degree of HRF in hypoxemic PSI IV-V patients is
associated with PaCO2>45 mmHg, chronic heart failure, and confusion. 2-The
degree of HRF could negatively impact in the outcome (complications and mortality) of SCAP.3-Our data suggest that the assessment of hypoxemia in SCAP
should be considered as semi-quantitative data due its prognostic implications.

P1737
Cardiac diseases in patients with community acquired pneumonia (CAP)
B.V. Murali Mohan, R. Ranganatha, Tiyas Sen, Ravi Chandra Malapaka.
Pulmonology, Narayana Hrudayalaya Multi Specialty Hospital, Bangalore,
Karnataka, India
Background: Community Acquired Pneumonia (CAP) and cardiac diseases are
mutually aggravating conditions. There is a surge of interest in the association
of major cardiac diseases and CAP and this study was done to contribute to the
world’s literature from the Indian sub-continent.
Materials and methods: In this retrospective analysis of patients admitted with
CAP between January 2011 and January 2012 at a tertiary care referral centre we
looked for associated cardiac diseases.
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Results: Of the total patients included in the analysis (n=73), 34.24% (25) had an
associated cardiac disease. There were 45 instances of cardiac problems. 19.17%
(14) had pulmonary hypertension, 16.44% (12) had CCF/Acute LVF, 13.69% (10)
had Ischemic heart disease, 4.1% (3) had Rheumatic heart diseases, 2.74% (2)
had arrhythmias and there was 1 instance each of Infective endocarditis, acute
pulmonary thromboembolism, congenital heart disease and MI (1.36%). 14 (56%)
out of 25 patients who had cardiac diseases required ICU care while 9 (18.75%)
out of 48 patients who did not have cardiac conditions required ICU care(p=0.001).
6 out of 25 patients had new onset cardiac problems. Two patients in the cardiac
disease group died, while in the non cardiac disease group, one patient died.
Conclusions: There is a high degree of correlation between pre existing cardiac
disease and CAP as also between CAP and new onset cardiac diseases especially
CAD.
The cardiac disease in such patients adversely influences the outcome of the
pneumonia.
A careful search for pre existing cardiac disease should be made in patients who
present CAP.
Patients with identified heart disease should prophylactically receive vaccines to
reduce the incidence of CAP.

P1738
The role of procoagulant activity in patients with community acquired
pneumonia
Alona Matveychuk, Masri Numan, Alexander Guber, Baruch Chen, David Shitrit.
Pulmonary Department, Meir Medical Center, Kfar Saba, Israel Internal
Medicine E Department, Meir Medical Center, Kfar Saba, Israel
Community acquired pneumonia (CAP) is still one of the most important causes
of morbidity in adults. In severe cases, parapneumonic effusions or empyema may
develop. In these patients, the increased vascular permeability, mediated by several
cytokines, allows migration of inflammatory cells, an increased fluid accumulation
and bacterial invasion into pleural space. The activation of the fibrinolytic system
produce the D-dimer and follow by increased other procoagulant markers like
thrombin anti thrombin (TAT), fragment 1.2. Moreover, serum levels of AT-III,
D-D and CRP at admission appear to be useful biomarkers for assessing the
severity of CAP. Our study included patients with CAP. Blood D-dimer, TAT and
Fragment 1,2 levels were measured by Enzyme Linked Fluorescent assay 24 and
48 hours after admission. The results were correlated with the clinical, laboratory,
and severity scoring of pneumonia (PORT and APACHI II). A total of 59 patients
with pleural effusion were included in the study. Eleven patients (18%) developed
pleural effusion. Only D-dimer levels increased 48 hours following admission
compared to the 24 hours levels (1939±1234 vs 1812±1592 ng/ml). Fragment 1,2
and TAT levels decreased after 48 hours. D-dimer at 24 hours was correlated with
the age, platelet counts and PORT score. F 1,2 and TAT at 24 hours were correlated
with recent of neutrophils. PT at 24 hours was correlated with WBC count. After
48 hours, D-dimer was correlated only with age. F1,2 and TAT had no correlations
with clinical parameters after 48 hours. The 24 hours D-dimer predicts severity
of CAP. Other coagulation markers and serial monitoring of blood coagulation
markers have a limited role in predicting CAP.

P1739
Pancreatic stone protein predicts positive sputum bacteriology in
exacerbations of COPD
Andreas Scherr 1 , Rolf Graf 2 , Martha Bain 2 , Miriam Christ-Crain 3 ,
Beat Müller 4 , Frederic Lajaunias 5 , Michael Tamm 1 , Daiana Stolz 1 . 1 Clinic of
Pneumology, University Hospital, Basel, Switzerland; 2 Pancreatitis Research
Laboratory, University Hospital, Zürich, Switzerland; 3 Clinic of Endocrinology,
University Hospital, Basel, Switzerland; 4 Internal Medicine, Hospital of Aarau,
Argovia, Switzerland; 5 LASCCO SA Geneva, LASCCO, Geneva, Switzerland
Background: Pancreatic Stone Protein/regenerating protein (PSP/reg) is increased
in bacterial inflammatory processes. PSP/reg might therefore be also useful as a
predictor of bacterial infection in COPD.
Methods: 200 consecutive patients presenting to the emergency department due to
acute exacerbation of COPD were prospectively assessed. Patients were evaluated
based on clinical, laboratorial and lung-functional parameters at admission (exacerbation) and after short term follow-up (14-21 days). PSP/reg serum values were
measured by a new developed enzyme linked immunosorbent assay (ELISA).
Results: PSP/reg levels were elevated in subjects with COPD exacerbation (23.8
ng/ml 95% CI [17.1-32.7]) when compared to those with stable disease (19.1
ng/ml 95% CI [14.1-30.4]) and healthy controls (14.0 ng/ml [12.0-19.0], p<0.01).
Higher PSP/reg values were observed in exacerbations with positive (26.1 ng/ml
95% CI [19.2-38.1]) as compared to those with negative sputum bacteriology (20.8
ng/ml [15.6-27.2], p<0.01). Multivariate regression analysis revealed PSP/reg as
independent predictor of positive sputum bacteriology. A combination of a PSP/reg
cut-off of >33.9 ng/ml and presence of discolored sputum had a specifity of 97%
to identify patients with pathogen bacteria on sputum culture. In contrast, PSP/reg
levels <18.4 ng/ml and normal sputum color ruled widely out positive bacterial
sputum culture (sensitivity 92%). In survival analysis, high PSP/reg levels at
hospital admission were associated with increased 2-year mortality.
Conclusions: PSP/reg might represent a promising new biomarker to identify
bacterial etiology of COPD exacerbation in future.

P1740
Healthcare-associated pneumonia among hospitalized patients. Is it really
different from community acquired pneumonia?
Gil Myeong Seong, Jaechun Lee, Jong Hoo Lee, Miok Kim. Department of
Internal Medicine, Jeju National University Hospital, Jeju, Republic of Korea
Background: Current practice guideline suggested that all patients with healthcare associated pneumonia (HCAP) should receive similar combination empirical
therapy like hospital acquired pneumonia. This study aimed to determine the
differences in etiology and clinical outcomes between HCAP and community
acquired pneumonia (CAP) patients.
Methods: We conducted a retrospective study of patients with HCAP and CAP
who were hospitalized between January 2010 and December 2011. We investigated the 30-days mortality and occurrence of potentially drug-resistant (PDR)
pathogens.
Results: A total of 483 patients (208 HCAP patients, 275 CAP patients) were
evaluated. HCAP patients were older than patients with CAP (mean 72.3 yr [SD
13.7] vs. 63.4 yr [SD 17.8]; p < 0.0001) and more frequently infected PDR
pathogens (18.8% vs. 4.9%; p < 0.0001). Patients with HCAP had higher initial
severity compared to CAP patients (Pneumonia Severity Index score, mean 122.8
[SD 35.1] vs. mean 85.8 [SD 41.6]; p < 0.0001) and mortality rate was increased in
HCAP patients on univariate analysis. (16.3% vs. 5.1%; p < 0.0001). Multivariate
logistic regression analysis after adjusting for sex, age, and inital severity, revealed
that HCAP, use of antipseudomonal combination antibiotics, and occurrence of
PDR pathogens are no more independent risk factors for 30-day mortality.
Conclusions: HCAP is common cause of hospital admission and is associated
with a high mortality. This increased mortality was primarily related to age and
initial severity rather than HCAP and presence of PDR pathogens. It may suggest
that HCAP patients could be treated in the same way as patients with severe CAP.

P1741
Electronic screening tool for pneumonia: Performance and utilization
Barbara Jones 1,2 , David Collingridge 2 , Al Jephson 2 , Jeffrey Ferraro 3 ,
Kumar Mynam, Peter Haug 3 , Herman Post 3 , Caroline Vines 4,5 , Todd Allen 4 ,
Nathan Dean 1,2 . 1 Pulmonary and Critical Care Medicine, University of Utah,
Salt Lake City, UT, United States; 2 Pulmonary and Critical Care Medicine,
Intermountain Medical Center, Murray, UT, United States; 3 Homer Warner
Department of Bioinformatics, Intermountain Medical Center, Murray, UT,
United States; 4 Emergency Medicine, Intermountain Medical Center, Murray, UT,
United States; 5 Emergency Medicine, University of Utah, Salt Lake City, UT,
United States
Rationale: We developed a real-time electronic screening tool that identifies patients with pneumonia in the emergency department (ED) using the electronic
medical record. Our aim was to evaluate performance and compare utilization
rates 6 months after tool initiation.
Methods: Our screening tool uses Bayesian logic to combine electronically
recorded clinical data with a natural language program that identifies evidence
of pneumonia within radiographic reports. Once a patient is identified, the ED
physician can confirm the diagnosis then proceed with a decision support tool for
management recommendations. In 4 EDs located in Salt Lake City, among all
patients obtaining a chest radiograph for the periods of May 5-Jul 10 2011, and
Oct 1-Dec 31 2011, a random selection of 300 as well as 60 tool-positive patient
records was evaluated by three physician authors for clinical and radiographic
evidence of pneumonia. Sensitivity and specificity compared to physician review,
ED physician acknowledgment, and tool utilization were evaluated.
Results: 13,859 patients had chest imaging done; the rate of pneumonia was 8.2%.
Sensitivity was 0.74, and positive predictive value 0.51. Among the true- positive
cases, ED physicians’ recognition and agreement with the tool alert showed a
non-significant increase from 37% (15/41) to 53% (21/40) (p=.22). Of all true
pneumonia cases, utilization of the decision support tool increased significantly,
from 12% (6/49) to 48% (29/60) (p=.004).
Conclusion: Our electronic screening tool demonstrated moderate sensitivity and
positive predictive value compared to physician review. Physician recognition and
usage increased over time.

P1742
The results of automated data capture following introduction of electronic
patient record (EPR) in a specialist bronchiectasis clinic
Rizwan Ahmed 1 , Ben Mercer 1 , Ian Clifton 1 , Miles Denton 2 , Daniel Peckham 1 .
1
Respiratory Medicine, The Leeds Teaching Hospitals NHS Trust, Leeds, United
Kingdom; 2 Dept of Microbiology, The Leeds Teaching Hospitals NHS Trust,
Leeds, United Kingdom
We have piloted EPR in a specialist bronchiectasis clinic in Leeds with an aim
to combine e-consultation with high quality live coded data for audit, service
development and clinical trials. We report a preliminary snapshot of 12 months
data.
Method: The software used was a primary care web based solution from Egton
Medical Information Systems. Key functions include demographics, alerts, coded
history, e-consultations, automated letter generation and e-prescribing. New local,
Read and snowmed codes were developed to ensure detail capture of previously
un-coded information. Data was entered using templates.
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Results: A total of 110 patients (68 F) had a diagnosis of bronchiectasis with
a median(range) age of 62(17-87)yrs and median(range) %predicted FEV1 of
65%(12%-133%). Investigations carried out are shown in table 1 & underlying
aetiology in table 2.
Table 1. Investigations carried out
Investigations
Immunoglobulins
CT chest
IgE levels
Specific Antibodies titre
Aspergillus IgG Levels
Rheumatoid factor
Sweat test
IgG subclass
Alpha-1 antitrypsin levels

% of patients
82%
77%
62%
53%
49%
36%
27%
25%
14%

Table 2. Underlying Aetiology of Bronchiectasis
Aetiology
No underlying aetiology identified as yet
Asthma
Immunodeficiency
Post infective
Primary Ciliary Dyskinesia
Rheumatoid arthritis

model, adjusting for admitting hospital, and included 38 variables encompassing
demographics, pneumonia severity, antibiotics received, prior outpatient medications, pre-existing comorbid conditions, and prior outpatient utilization (e.g.,
emergency department, primary care) the year prior to the pneumonia admission.
We identified 50,119 patients with CAP of which 21.8% required rehospitalization
within 90-days. Hospital rates ranged from 14.3% to 32.3%. In the regression
model, factors significantly associated with increased rehospitalization included
alcohol abuse (odds ratio 3.07, 95% confidence interval 1.23-7.61), number of
prior outpatient pulmonary medications (1.10, 1.01-1.19), and number of prior
emergency department visits (1.1, 1.04-1.14).
A large number of patients required rehospitalization after admission for CAP,
and rates varied widely. Only a few factors were significantly associated with
rehospitalization and these factors were not related to the pneumonia hospitalization. Additional research is needed to determine which rehospitalizations after
pneumonia are preventable and ways to prospectively identify hospitalized CAP
patients at risk for rehospitalization.

P1745
Comparison of PSI, A-DROP, CURB-65, CRB-65, and SOAR indices in
hospitalized patients with community acquired pneumonia
Cemile Cetinkaya, Aysin Sakar Coskun, Yavuz Havlucu, Tugba Göktalay,
Pinar Celik, Arzu Yorgancioglu. Chest Disease, Celal Bayar University Medical
Faculty, Manisa, Turkey

% of Patients
54%
16%
10%
9%
6%
5%

Sputum microbiology was positive for P. aeruginosa, A. fumigatus and Methicillinresistant S. aureus in 38%, 21% & 9% of cases respectively.
Conclusion: Early experience has highlighted the successful implementation of
EPR. The approach has been shown to work smoothly and provides a strong basis
for audit and research for any chronic disease.

P1743
Bacterial aetiology in the Danish pleural empyema project
Christian N. Meyer 1 , Karin Armbruster 2 , Bo Broberg 2 , Alice Friis-Moller 2 , Ram
D. Dessau 2 , Ina S. Petersen 2 , Michael Pedersen 2 , Thomas Ringbæk 2 ,
Michael Kemp 2 . 1 Department of Internal Medicine, Roskilde Hospital, Roskilde,
Denmark; 2 Danish Pleural Empyema Project Group, Region of Copenhagen and
Region of Zealand, Roskilde, Denmark
Recent publications identified the aetiology of pleural empyema with results
varying according to antimicrobials given before sampling.
Objectives: Our aim was to identify the microbiological aetiology in pleural
empyema by standard methods and later evaluate, if DNA-amplification methods
may supplement culture results by detecting further clinically relevant microorganisms.
Methods: From 2008-2011 in the Danish Pleural Empyema Project, the respiratory
medical departments from 8 Danish hospitals participated. Cases were prospectively identified clinically and pleural fluid samples were collected for standard
microbiological analysis (microscopy and culture). Further samples were collected
and kept in storage at minus 80 degrees Celsius for later PCR analyses. Cases
judged as non-infectious were excluded. Clinical data were collected regarding
symptoms, pre-admission treatment, clinical findings, risk factors, co-morbidity,
blood test results, radiology, treatment, and outcome.
Results: A total of 434 episodes of pleural empyema were identified. In 242
cases (56%), the cultures were either negative (n=198) or no pleural samples
were successfully taken (n=44). Among the 192 cases with proven aetiology,
mixed infections were identified in 47 cases (24%), 34 Streptococcus pneumoniae
(18%), 53 non-pneumoniae streptococci (28%), 16 Staphylococcus aureus (8.3%),
15 enterobacteriaceae (7.8%), 15 anaerobes (7.8%), and 5 Enterococcus species
(2.6%).
Conclusions: 56% of the cases were culture negative by standard methods. Future
studies are planned to implement DNA-methods optimised for mixed infections
for identification of the micro-organisms. This may expand the identified spectrum
of detected micro-organisms and improve the treatment.

P1744
Predictors of rehospitalization after admission for community-acquired
pneumonia
Eric Mortensen 1 , Mary Jo Pugh 2 , Marcos Restrepo 2 , Antonio Anzueto 2 .
1
Medicine, VA North Texas Health Care System, Dallas, TX, United States;
2
Medicine, South Texas Veterans Health Care System, San Antonio, TX, United
States
The aim of our study was to examine variations in rates of rehospitalization, and
predictors of rehospitalization, for patients hospitalized with community-acquired
pneumonia (CAP) in the United States Department of Veterans Affairs (VA) health
care system.
We conducted a retrospective national cohort study over 5 years including patients
>65 years of age hospitalized with CAP. Our primary outcome was all-cause
rehospitalization within 90-days. Our primary analysis was a multilevel regression

We evaluated the relation between PSI, A-DROP, CURB-65, CRB-65, and SOAR
indices and investigate the importance of these indices in the follow up of hospitalized patients with community acquired pneumonia(CAP).
Patients hospitalized in Celal Bayar University Chest Disease Clinic between January 2009 and January 2012 due to CAP were included to the
study.Socio-demographic findings,symptoms,comorbidities,habits,history,physical
examination findings,laboratory and radiological findings,pneumonia severity
groups,treatment result,duration of hospitalization,and cost of disease treatment of
patients were obtained from “Pneumonia Data Base”prepared by Turkish Thoracic
Society Respiratory Infections Scientific Assembly.Indices above were calculated
for each patient.
70 patients were included to study.There were 49 male(70%) and mean age was
63,07±18,08 years.Mean duration of hospitalization was 10,08±5,64 days.57 patients(81,4%) were totally cured after one month follow up. Indices mentioned
above were correlated with each other(Pearson correlation test) (p<0,000).There
was no difference between indices according to total cure and development
of complication due to pneumonia(p>0,05).Duration of hospitalization of CAP
patients was categorized as 0-14 days and more than 14 days.These indices
were found significiantly different when comparison was done according to this
categorization(p<0,05).
PSI, A-DROP, CURB-65, CRB-65,and SOAR indices were found to be correlated
with each other.All of the indices mentioned above has low estimation rate for
treatment outcomes and development of complication due to pneumonia but high
estimation rate for the duration of hospitalization.

212. Recent progress in mechanisms and
diagnostics of COPD and asthma
P1746
Selection of suitable housekeeping genes for real-time quantitative PCR in
CD4+ lymphocytes from asthmatics with or without depression
Ting Wang 1 , Zong-An Liang 1 , Andrew Sandford 2 , Xingyu Xiong 1 ,
Yinyin Yang 1 , Yulin Ji 1 , Jianqing He 1 . 1 Department of Respiratory Medicine,
West China Hospital, Sichuan University, Chengdu, Sichuan, China; 2 Department
of Medicine, University of British Columbia, James Hogg iCAPTURE Centre,
Vancouver, BC, Canada
Objective: No optimal housekeeping genes (HKGs) have been identified for CD4+
T cells from non-depressive asthmatic and depressive asthmatic adults for normalizing quantitative real-time PCR (qPCR) assays. The aim of present study was to
select appropriate HKGs for gene expression analysis in purified CD4+ T cells
from these asthmatics.
Methods: Three groups of subjects (Non-depressive asthmatic, NDA, n=10, Depressive asthmatic, DA, n=11, and Healthy control, HC, n=10 respectively) were
studied. qPCR for 9 potential HKGs, namely RNA, 28S ribosomal 1 (RN28S1),
ribosomal protein, large, P0 (RPLP0), actin, beta (ACTB), cyclophilin A (PPIA),
glyceraldehyde-3-phosphate dehydrogenase (GAPDH), phosphoglycerate kinase 1
(PGK1), beta-2-microglobulin (B2M), glucuronidase, beta (GUSB) and ribosomal
protein L13a (RPL13A), was performed. Then the data were analyzed with three
different applications namely BestKeeper, geNorm, and NormFinder.
Results: The analysis of gene expression data identified B2M and RPLP0 as the
most stable reference genes and showed that the level of PPIA was significantly
different among subjects of three groups when the two best HKGs identified
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were applied. Post hoc analysis by Student-Newman-Keuls correction shows that
depressive asthmatics and non-depressive asthmatics exhibited lower expression
level of PPIA than healthy controls.
Conclusions: B2M and RPLP0 were identified as the most optimal HKGs in gene
expression studies involving human blood CD4+ T cells derived from normal,
depressive asthmatics and non-depressive asthmatics.

P1747
Interleukin-17A in the pathogenesis of elastase-induced emphysema in mice
Nobufumi Kamiishi 1 , Koichiro Asano 1 , Takahisa Takihara 1 , Shizuko Kagawa 1 ,
Shuichi Yoshida 1 , Naoto Minematsu 1 , Hidetoshi Nakamura 1 , Kyuto Tanaka 1 ,
Jun Miyata 1 , Yusuke Suzuki 1 , Tetsuya Shiomi 1 , Koichi Fukunaga 1 ,
Koichi Sayama 1 , Seitaro Fujishima 2 , Yoichiro Iwakura 3 , Tomoko Betsuyaku 1 .
1
Pulmonary Medicine, Keio University School of Medicine, Tokyo, Japan;
2
Emergency Medicine, Keio University School of Medicine, Tokyo, Japan;
3
Laboratory of Molecular Pathogenesis, Medical Science, The University of
Tokyo, Japan
Background: Recent studies show that interleukin (IL) -17A is highly expressed
in the lungs of patients with chronic obstructive pulmonary disease (COPD) and
in the emphysematous lungs of mice after long-term cigarette smoke exposure.
However, the role of IL-17A in the pathogenesis of emphysema is still unknown.
In the present study, we examined the role of IL-17A in the development of
elastase-induced emphysema using Il-17A gene-deficient (Il-17a-/- ) mice.
Methods: Porcine pancreatic elastase (PPE) or phosphate buffered saline (PBS)
was administered intratracheally in Il-17a-/- and wild-type (WT, C57BL/6J) mice
on day 0. IL-17A mRNA expression in the lungs was assessed with RT-PCR. Lung
inflammation was determined by differential cell count in bronchoalveolar lavage
fluid. On day 21, we measured lung compliance by forced oscillation method.
Emphysema was assessed by alveolar mean liner intercept (Lm) determined by
computer-assisted morphometric analysis.
Results: IL-17A mRNA expression was increased in WT mice lungs 6 hours after
the administration of PPE. It was accompanied by neutrophilic inflammation in the
lungs on day 2 – day 14, whereas neutrophil recruitment was significantly reduced
in Il-17a-/- mice (p < 0.05). Lung compliance and emphysema (Lm) on day 21 in
PPE-treated WT mice was significantly increased than in PBS-treated ones (p <
0.05). In contrast, Il-17a-/- mice administered with PPE showed significantly less
increase in the compliance and Lm (p < 0.05, compared to WT).
Conclusions: These results suggest that IL-17A contributes to the development of
elastase-induced neutrophilic inflammation and emphysema in mice.

P1748
Promotor methylation of Bcl-2 in cigarette smoke extract-induced
emphysema
Huihui Zeng, Ping Chen. Department of Respiratory Medicine, The Second
Xiangya Hospital, Central South University, Changsha, China
Objective: Abnormal apoptotic events may play an important role in emphysema.
We determined whether Bcl-2, a pivotal regulator of apoptosis, participates in
emphysema. Furthermore, given the methylation in promoter CpG islands causing
gene silencing, and existence of CpG islands in Bcl-2 promoter. We hypothesized
that the deregulation of Bcl-2 in emphysema might be caused by methylation.
Methods: BALB/C mice were divided into four groups (n=10 per group): CSE,
CSE+ 5-aza-2’-deoxycytidine(AZA, demethylation reagent), AZA, and control
(phosphate buffered saline, PBS). CSE group was intraperitoneally injected with
CSE once a week for 3 weeks to build emphysema models. AZA and PBS were
also administered weekly as CSE. After 3 weeks of treatment, TUNEL assay was
used to assess apoptotic index of pulmonary cells; western blotting or RealtimeRTPCR were used to detect expression of Bcl-2 and Cyt C in pulmonary tissue;
bisulfite sequencing PCR (BSP) was used to observe the methylation status of
Bcl-2 promoter.
Results: (1) The apoptotic index of pulmonary cells in CSE group[(14.2±0.6)%]
was higher than CSE+AZA, AZA, Control groups[(4.9±0.5) %, (3.9±0.8)%,
(4.5±0.6)%] (p<0.05). (2) The CSE induce-emphysema mice presented lower
expression of Bcl-2 protein and RNA than other groups, and this goup showed
higher expression of cytoplasmic Cyt C than other groups (p<0.05). (3) The CSE
group showed higher methylation [(19.2±6.3)%] than CSE+AZA, AZA, Control
groups[(5±1.0) %, (3±0.8)%, (4±0.6)%] (p<0.05).
Conclusions: The decreased anti-apoptic Bcl-2 might lead released cytoplasm
Cyt C, which account for the increased apoptosis in emphysema. Furthermore,
methylation might played a role in emphysema though deregulation of Bcl-2.

P1749
Enhanced neutrophilic inflammation in IL-10-deficient mice exposed to
cigarette smoke via TNF-α regulation
Manabu Higaki, Hiroo Wada, Shin-ichiro Mikura, Tetsuo Yasutake,
Masuo Nakamura, Mamoru Niikura, Fumie Kobabyashi, Hiroshi Kamma,
Shigeru Kamiya, Hajime Takizawa, Hajime Goto. School of Medicine, Kyorin
University, Tokyo, Japan
Background: We established a mouse model of short-term cigarette smoke (CS)
exposure, which shares common molecular features with COPD patients. In-

terleukin (IL) -10 has a suppressive effect on inflammatory reactions and we
previously presented that nasal administration of IL-10 attenuated CS-induced
neutrophil recruitment to the lung (Higaki et al., ERS 2011). The effect of IL-10
on cigarette smoke-induced inflammation was investigated, using IL-10-deficient
mice.
Methods: Both IL-10-deficient mice and wild-type mice were exposed to CS.
Total cell counts, as well as cell defferentiations, in bronchoalveolar lavage (BAL)
fluid were determined. TNF-α GM-CSF, and KC mRNA levels in lung tissue
were estimated using quantitative RT-PCR. MMP-9 expression in lung tissue was
investigated by immunohistochemical analysis.
Results & discussion: CS exposure significantly enhanced recruitment of neutrophils and macrophages to the lung (p<.01). CS exposure also increased the
mRNA levels of TNF-α, KC, and GM-CSF in lung tissues in both genotypes
(p<.01). IL-10 deficient mice revealed further enhancement in neutrophilic recruitment (p<.05) in comparison with wild-type mice, in parallel with the elevation in
TNF-α levels (p<.05). Immunohistochemical analysis revealed that mpre MMP-9
positive cells were recruited to the lung in IL-10 deficient mice with CS exposure.
Conclusion: Our result indicated that anti-inflammatory effect of IL-10 on CSinduced inflammatory reactions, espicially neutrophilic recruitment to the lung, is
probably via reducing TNF-α levels.

P1750
Effect of genetic polymorphisms of some cytokines and
xenobiotic-metabolizing enzymes on the lung function in patients with COPD
Dimo Dimov 1 , Tatyana Vlaykova 2 , Mateusz Kurzawski 3 , Vanya Ilieva 1 ,
Atanas Koychev 1 , Gospodinka Prakova 1 , Maya Gulubova 4 , Vladimir Maximov 5 ,
Marek Drozdzik 4 , Vasil Dimitrov 5 . 1 Internal Medicine, Medical Faculty, Trakia
University, Stara Zagora, Bulgaria; 2 Chemistry and Biochemistry, Medical
Faculty, Trakia University, Stara Zagora, Bulgaria; 3 Experimental and Clinical
Pharmacology, Pomeranian Medical University, Szczecin, Poland; 4 Dept. General
and Clinical 5Pathology, Medical Faculty, Trakia University, Stara Zagora,
Bulgaria; 5 Clinical Center of Allergology, Medical University, Sofia, Bulgaria
COPD is a chronic inflammatory lung disease characterized by decreased expiratory flow rate. The decrease of lung function in COPD depends on tissue
remodelling due to xonobiotic- and inflammation-induced ROS-mediated tissue
damage and impaired proteinase/antiproteinase balance. Since the activity and/or
the protein level of cytokines and enzymes involved in inflammation and xenobitic and antioxidant detoxification are found to be associated with some gene
variants, we aimed to evaluate the role of gene polymorphisms of three xonobioticmetabolizing enzymes and three proinflammatory cytokines as factors involved
in decline of lung function in COPD. We genotype altogether 164 patients with
COPD and 174 non-affected by the disease control individuals for the following
SNPs: GSTP1+313A>G, IL6 –174G>C, TNFA –308G>A, IL1B –511C>T, IL1B
+3953C>T and for the null polymorphisms in GSTM1 and GSTT1.
Our results displayed that the carriers of A allele of GSTP1+313A>G showed a
tendency for higher FEV1%. compared to the carriers of GG genotype (p=0.097).
Patients COPD stage III/IV having GSTM1 null genotype demonstrated significantly lower FEV1% values (39.16%) than those with non-null genotype (43.91%,
p=0.032). Moreover, patients with C containing genotypes of IL6 –174G>C SNP
had significantly lower FEV1/FVC% (59.7%) compared to the patients with GG
genotype (62.7%, p=0.034). The polymorphisms in GSTT1, TNFA and IL1B did
not associate with respiratory indexes.
In conclusion, we suggest that the polymorphisms in the genes of some cytokines
and xenobiotic-metabolizing enzymes, such GSTP1, GSTM1 and IL6 are factors
that may affect the lung functions in COPD.

P1751
Gender differences in 5- and 12/15-lipoxygenases products in bronchoalveolar
lavage fluid from healthy never-smokers, smoker and COPD patients
David Balgoma 1 , Magnus Schöld 2 , Johan Grunewald 2 , Anders Eklund 2 ,
Åsa Wheelock 2 , Craig Wheelock 1 . 1 Division of Physiological Chemistry II,
MBB, Karolinska Institute, Stockholm, Sweden; 2 Respiratory Medicine Unit,
Department of Medicine, Karolinska Hospital, Stockholm, Sweden
Background: Chronic obstructive pulmonary disease (COPD) is a leading disease
that is increasing particularly among females. Smoking represents the main risk
factor for developing COPD and chronic inflammation persists after smoking
cessation
Aims: We have investigated the effects of smoking, in relation to COPD, on lipid
mediators in the inflammatory response in the lower airways
Methods: Bronchoalveolar lavage fluid (BALF) was obtained from healthy neversmokers, non-symptomatic smokers, and COPD patients of GOLD stage I-II
(smokers and ex-smokers) of both genders. Different lipid mediators derived from
the cytochrome P450, lipoxygenase (LOX) and cyclooxygenase (COX) pathways
were analyzed by mass spectrometry
Results: Products of 12/15-LOX and 5-LOX clustered respectively when analyzed
by multivariate analysis and were summed for further comparisons. 12/15-LOX
products were selectively increased in females. 5-LOX products exhibited a distinct pattern with increases in smokers, but no gender-specificity. There was
no difference in lipoxygenases products between healthy smokers and smoking
COPD patients. However, in COPD ex-smokers the levels of 5-LOX products were
decreased compared to COPD smokers
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Conclusions: LOX activity in BALF shows gender-specific regulation in relation
to both smoking and COPD. The observed shifts were 5-and 12/15-LOX-specific
depending on gender and smoking status. This study will be continued with the
analysis of other lipid mediators derived from 5 and 12/15-LOX, that are currently
pharmacological targets in other diseases, such as asthma. These facts provide
potential insight into the gender imbalance in COPD.

P1752
The role of chaperone α-Bcrystallin (HspB5) in COPD pathogenesis
Radostina Cherneva 1 , Ognian Georgiev 1 , Daniela Petrova 1 , Vesela Ivanova 2 ,
Nedka Trifonova 3 , Maria Stamenova 4 . 1 Internal Medicine, University Hospital
Alexandrovska, Sofia, Bulgaria; 2 Pathology, University Hospital Alexandrovska,
Sofia, Bulgaria; 3 Medical Biology, University Hospital Alexandrovska, Sofia,
Bulgaria; 4 Immunology of Reproduction, Bulgariana Academy Sciences, Sofia,
Bulgaria
Background: α-Bcrystallin (HspB5) is a chaperone whose role as a marker of
innate immunity activation as well as its therapeutic potential have recently been
investigated in several inflammatory diseases – multiple sclerosis, myocardial
ischaemia, Guillain Barre syndrome.
Aim: The aim of the study is to determine the role of α-Bcrystallin in COPD
pathogenesis and inflammation.
Materials: Plasma levels of α-Bcrystallin were studied in 163 patients – 52 healthy
non-COPD smokers; 20 COPD smokers I - II stage GOLD; 43 COPD smokers –
III-IV stage (GOLD) and forty-eight patients with acute inflammatory respiratory
disease. The plasma levels of α-Bcrystallin antibodies were determined by ELISA
(human anti alpha-Bcrystrallin Abcam), and were confirmed with Western blotting.
Results: The mean levels of anti - α-Bcrystallin antibodies were: in non-COPD
smokers – 0,291 OD; in COPD smokers – 0,352OD; in healthy non-COPD smokers – 0,433 OD. There was a statistically significant difference between COPD
smokers and healthy non-COPD smokers (p-0,010). The same could be observed
comparing the group of patients with acute inflammation and non – COPD healthy
smokers (p-0,007). There was not a statistically significant difference in patients
with mild/moderate and those with severe COPD.
Conclusion: α-Bcrystallin is increased in patients with inflammatory lung diseases. Though unspecific it could be used in a panel of markers discerning COPD
smokers from healthy non- COPD smokers. Being a regulator of innate immunity
and a therapeutic anti-inflammatory agent its exact role in COPD pathogenesis and
therapy should further be explored.

P1753
The incidence of alpha-1-antitrypsin (A1AT) deficiency alleles in Polish
population – Preliminary results from newborn screening
Joanna Chorostowska-Wynimko 1 , Radoslaw Struniawski 1 , Beata Poplawska 1 ,
Maria Borszewska-Kornacka 2 . 1 Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsaw,
Poland; 2 Department of Neonatology and Neonatal Intensive Care, Warsaw
Medical University, Warsaw, Poland
Data concerning the prevalence of A1AT deficiency in Poland are very limited due
either to small groups analyzed or unreliable methodology.
Methods: DBS samples were collected prospectively from 658 newborns between
September 2011 - January 2012. AAT serum concentration was measured by
nephelometry and PI-phenotype identified by by real-time PCR. The PI*S and
PI*Z alleles were confirmed by isoelectrofocusing.
Results: Deficiency S or Z allele was observed respectively in 10 (1,5%) and
18 (2,8%) DBS samples (in total 28 (4,3%) samples). Calculated frequencies
expressed per 1000 were for PI*Z 13,7 (95% CI: 5,8-21,5), PI*S 7,6 (95% CI:
1,7-13,5). The AAT gene prevalence calculated by Hardy-Weinberg equilibrium
were: 1/1.04 for MM, 1/67 for MS, 1/17319 for SS, 1/37 for MZ, 1/4810 for SZ
and 1/5345 for ZZ. The mean A1AT concentration was 216±50 mg/dl, in non-S
non-Z individuals 220±48 mg/dl, in PI*S carriers 178±33 mg/dl, in PI*Z 138±17
mg/dl.
Conclusion: Our results suggest considerably higher prevalence of deficiency alleles in Polish population than currently available data. In particular, the frequency
of ZZ deficiency genotype is considerably higher (current best estimate 1/9110).

P1754
Role of -511C>T/+3953C>T haplotypes of IL1B gene as risk factors of COPD
Tatyana Vlaykova 1 , Dmo Dimov 2 , Mateusz Kurzawski 3 , Vanya Ilieva 2 ,
Atanas Koychev 2 , Gospodinka Prakova 2 , Maya Gulubova 4 , Vladimir Maximov 5 ,
Marek Drozdzik 3 , Vasil Dimitrov 5 . 1 Chemistry and Biochemistry, Medical
Faculty, Trakia University, Stara Zagora, Bulgaria; 2 Internal Medicine, Medical
Faculty, Trakia University, Stara Zagora, Bulgaria; 3 Experimental and Clinical
Pharmacology, Pomeranian Medical University, Szczecin, Poland; 4 General and
Clinical Pathology, Medical Faculty, Trakia University, Stara Zagora, Bulgaria;
5
Clinical Center of Allergology, Medical University, Sofia, Bulgaria
COPD is multifactorial lung disease driven by abnormal inflammatory reaction.
Therefore, inflammatory mediators are considered to be of distinct importance in
pathogenesis of COPD. It is well recognized that the genetic factors play a role
in susceptibility to COPD. Hence, polymorphisms in pro-inflammatory cytokines

may confer a risk for the development of COPD. There are several case-control
studies focused on the role of some of the described SNPs in IL1B in COPD,
however no previous study has been conducted to evaluate the role of haplotypes
of -511C>T and +3953C>T in IL1B as risk factors of COPD.
The aim of the current study was to investigated the role of the haplotypes of the
-511C>T and +3953C>T in IL1B as candidate risk factors of COPD in Bulgarian
population.
We genotyped 163 patients with COPD and 174 control individuals using Taqman genotyping assay for IL1B -511C>T SNP and PCR-RFLP-based method for
+3953C>T SNP.
The frequencies of the IL1B haplotypes of the studied two loci of IL1B (-511C>T
and +3953C>T) did not differ significantly between controls and COPD patients
(p=0.099). However, the T_C haplotype, constructed by alleles found to determine
enhanced expression of IL-1β, appeared to be associated with higher risk of COPD
(OR 1.25, 0.88-1.79, p=0.231) compared to the most common C_C haplotype and
with 1.70-fold higher risk of COPD (95% CI, 1.10-2.64, p=0.018) compared to
the C_T haplotype, previously associated with lower IL1B expression.
Based on the results of the current study for the first time we propose that the
T_C haplotype of IL1B-511C>T:+3953C>T, supposed to determine enhanced
expression of IL-1b, is a predisposing factor for COPD in Bulgarian population.

P1755
Rapid DNA extraction from dried blood spots for the alpha-1 antitrypsin
deficiency detection by real-time PCR
Radoslaw Struniawski, Adam Szpechcinski, Beata Poplawska, Michal Skronski,
Pawel Kuca, Joanna Chorostowska-Wynimko. Laboratory of Molecular
Diagnostics and Immunology, National Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland
Background: The use of dried blood spot (DBS) specimens for the genetic screening of alpha-1 antitrypsin (AAT) deficiency is often limited by low quantity and
quality of extracted DNA. Our aim was to develop the method of simple, fast and
efficient DNA extraction from DBS samples using commercial kit that effectively
eliminates any natural PCR inhibitors allowing for successful AAT genotyping by
real-time PCR and direct sequencing.
Methods: DNA extracted from 84 DBS samples from COPD patients was genotyped for PI*S and PI*Z AAT deficiency variants by real-time PCR. The results of
AAT genotyping were validated by IEF phenotyping and concentration measurement of AAT protein in sera from the same patients. The diagnosis of rare/unknown
AAT variants was established by direct sequencing.
Results: The proposed method of DNA extraction allowed successful DNA isolation from all analyzed DBS samples. Both quantity and quality of DNA were
sufficient for further real-time PCR and genetic sequence analysis of all samples.
The 100% concordance between AAT DBS genotypes and serum phenotypes
in positive detection of two major deficiency alleles was achieved. Both assays,
DBS AAT genotyping by real-time PCR and AAT phenotyping by IEF, positively
identified PI*S and PI*Z allele in 8 out of 84 (9,5%) and 16 out of 84 (19%)
patients, respectively.
Conclusion: The proposed procedure minimizes the hand-on-time of DBS samples
preparation providing sufficient quantity and quality of genomic DNA to be used
for either real-time PCR or genetic sequence analysis, as only good quality DNA
template guarantees efficient and reproducible AAT genotyping results in any DBS
screening protocol.

P1756
Involvement of the respiratory and ocular systems in X-linked hypohidrotic
ectodermal dysplasia
Jasna Dietz 1 , Thomas Kaercher 1 , Anne-Theres Schneider 1 ,
Theodor Zimmermann 2 , Holm Schneider 1 , Ramsey Johnson 3 . 1 German
Competence Centre for Children with Ectodermal Dysplasias, Department of
Pediatrics, University of Erlangen-Nürnberg, Erlangen, Germany; 2 Department
of Pediatrics, University of Erlangen-Nürnberg, Erlangen, Germany; 3 Edimer
Pharmaceuticals Inc., Edimer Pharmaceuticals Inc., Cambridge, MA, United
States
Background: X-linked hypohidrotic ectodermal dysplasia (XLHED, ectodysplasin
deficiency), the most common of the ectodermal dysplasias, is classically described
as affecting hair, sweat glands and dentition. What may be underappreciated is the
effect ectodysplasin deficiency has on eccrine glands of the respiratory and ocular
systems and the resulting chronic health issues.
Methods: 12 male children and 14 male adults with XLHED, age range 6 to 58
years, and 12 healthy controls were enrolled in this study conducted alongside a
family conference in Germany (NCT01308333). All subjects were assessed for
symptoms and signs of asthma by pulmonary function tests and measurement of
exhaled nitric oxide (eNO), and for dry eye disease by investigating the tear film
and the ocular surface. Standardized sweat duct counts and EDA genotype were
included in correlation analyses.
Results: Respiratory symptoms and elevated eNO as a sign of pulmonary inflammation were present in the majority of XLHED subjects, in similar numbers of
children and adults. In contrast, ocular symptoms were significantly more common in XLHED adults than in XLHED children. The presence of residual sweat
ducts in XLHED subjects, suggestive of partial EDA expression, correlated with
milder disease in two subjects with genetic abnormalities in exon 5 encoding the
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collagen-like domain of ectodysplasin, but not in a third subject with a mutation
affecting the TNF homology domain.
Conclusions: The high prevalence of asthma and dry eye syndrome in patients
as young as 6 years suggests that screening evaluation, regular monitoring and
consideration of therapeutic intervention should begin in early childhood.

P1757
Effect of cigarette smoking on sputum proteomic profiles in patients with
asthma and healthy volunteers
Jeffrey Huang 1 , Rekha Chaudhuri 2 , Abdel Atrih 1 , Alun Barton 1 ,
Charles McSharry 2 , Neil Thomson 2 . 1 Medical Research Institute, University of
Dundee, United Kingdom; 2 Institute of Infection, Immunity & Inflammation,
University of Glasgow, United Kingdom
Background: Smokers with asthma have more severe symptoms and impaired
short-term therapeutic response to corticosteroids, but the mechanisms accounting
for these adverse effects are poorly understood. We hypothesize that the differences
in sputum protein profiles provide insight into the pathophysiological effects of
smoking in asthma.
Methods: High resolution label-free shotgun proteomics was employed to investigate sputum protein profiles in 43 asthmatic non-smokers, 50 asthmatic smokers,
10 healthy non-smokers and 10 healthy non-smokers. Protein expression was
normalized to sputum albumin level.
Results: A total of 596 and 335 proteins were confidently detected (FDR<1%,
Mascot) in asthmatic patients and healthy volunteers, respectively. Among them,
73 and 68 proteins were found differentially expressed between smokers and
non-smokers for asthmatic patients and healthy volunteers, respectively (p<0.05,
Benjamini corrected). Majority of differences observed were up-regulation in
smokers. Functional enrichment analysis shows that peptidase inhibitor activity and acute inflammatory/defence response were over-representative in healthy
smokers compared to healthy non-smokers (p<0.05, Benjamini corrected). In
asthmatic smokers, there was an over-representation of oxidoreductase activity,
thioredoxin fold (glutathione S-transferase), response to extracellular stimuli and
lysosome related peptidase activity.
Conclusions: These results suggest that asthmatic patients may be hyper-responsive
to cigarette smoke and that their airways may be susceptible to potential damage
from lysosome related peptidase activity.

P1758
Polymorphisms of MDR1, ADRB2 and IL13 genes are markers of
therapy-resistant bronchial asthma (BA) in Russian patients
Zhanna Mironova 1 , Vasiliy Trofimov 1 , Mikhail Dubina 2 , Anna Ulitina 2 ,
Elena Yanchina 2 . 1 Department of Hospital Therapy, I.P. Pavlov State Medical
University, Saint-Petersburg, Russian Federation; 2 Department of Molecular,
Genetic and Nanobiological Technologies, I.P. Pavlov State Medical University,
Saint-Petersburg, Russian Federation
Background: BA is multifactorial disease caused by the interaction of genes and
environment. Genetic polymorphisms influence BA development, progression and
severity as well as response to BA therapy.
Aim: To assess severity of BA and effectiveness of BA pharmacotherapy in patients
with different genetic background.
Methods: Genomic DNA was extracted from peripheral leukocytes. We investigated 4 SNPs by PCR-RFLP in 122 BA patients and in 103 healthy controls.
Results: Distribution of genotypes was similar to other European populations,
except MDR1 gene. We revealed numerous associations of genetic variants with
increased risk (IR): 3435CC with IR of BA (OR=3.92, 95%CI 1.74-8.79); 3435CC
with IR of GCS doses more than 20 mg of prednisolon (OR=20.89, 95%CI 5.1085.53); 3435CC with IR of therapy-resistant BA (OR=6.12, 95%CI 2.42-15.48);
16Gly with IR of respiratory failure (OR=17.31, 95%CI 2.01-149.28); 27GluGlu
with IR of therapy-resistant BA (OR=3.35, 95%CI 1.16-9.66); 130Gln with IR of
therapy-resistant BA (OR=2.09, 95%CI 1.01-4.30).
Gene
Multidrug resistance 1 (MDR1)
Beta-2-adrenergic receptor (ADRB2)
Beta-2-adrenergic receptor (ADRB2)
Interleukin 13 (IL13)

SNP

dbSNP

Restrictase

C3435T
Gly16Arg
Gln27Glu
Arg130Gln

rs1045642
rs1042713
rs1042714
rs20541

MboI
NcoI
BseXI
AluI

Conclusion: Analysis of MDR1, ADRB2 and IL13 polymorphisms is useful for
both preventive care (revealing subjects with increased predisposition to BA)
and pharmacotherapy optimization due to prediction of BA severity and risk of
therapy-resistant BA.

P1759
Genome wide association study of lung function in asthmatics
Deborah Meyers 1 , Xingnan Li 1 , Kerrie Tosh 2 , Sarah Bujac 3 , Bryan Barratt 2 ,
Ubaldo Martin 4 , Mitchell Goldman 5 , Anne-Marie Sims 2 , Eugene Bleecker 1 .
1
Center for Genomics & Personalized Medicine Research, Wake Forest School of
Medicine, Winston-Salem, NC, United States; 2 Innovative Medicine, AstraZeneca,
Alderley Park, Cheshire, United Kingdom;3 Statistical Genetics, AstraZeneca,

Alderley Park, Cheshire, United Kingdom; 4 Global Medicines Development,
AstraZeneca, Wilmington, DE, United States; 5 Medical Affairs Strategic
Development, AstraZeneca, Wilmington, DE, United States
Objective: To investigate genes that may be important in determining lung function
in subjects with asthma.
Methods: A genome-wide association study has been performed in subjects with
asthma from the COMPASS study (Bleecker et al, Lancet 370: 2118-25, 2007).
To reduce population stratification, homogenous populations were identified based
on geographic region, self-reported race, and genetic ancestry using HapMap
reference data. Standard quality control measures were applied to the resulting
genotype data. Genome-wide association studies (GWAS) for percent predicted
FEV1 and FEV1 /FVC was performed on the genetically homogenous population
from Eastern Europe using PLINK.
Results: To date, GWAS has been performed on 587,020 SNPs in Eastern Europeans (n = 885). For percent predicted FEV1 , the top three SNPs were in
or near SLITRK5 (SLIT and NTRK-like family, member 5) on chromosome 13
(p=1.2-2.3x10-06 ). Additional genes of interest for percent predicted FEV1 include ADAM7 (A Disintegrin And Metalloprotease 7) (p=9.1x10-06 ) and ADRA1D
(alpha-1D-adrenergic receptor) (p=1.1x10-05 ). For FEV1 /FVC ratio, the top three
genes are FGF1 (fibroblast growth factor 1) (p=2.2x10-06 ), EPHA5 (ephrin typeA receptor 5) (p=2.8x10-06 ) and WNT3A (wingless-type MMTV integration site
family, member 3A) (p=6.3x10-06 ).
Conclusions: Evidence was found to suggest that genes involved in regulation
of cellular growth (ADRA1D and FGF1) and asthma susceptibility (EPHA5) are
associated with lung function in subjects with asthma.

P1760
Assessment of allergic status of severe asthma with a new component resolved
method using micro-array technique
Claire Mailhol 1 , Pol Andre Apoil 2 , Antoine Blancher 2 , Alain Didier 1 .
1
Pneumology and Allergology Department, Toulouse University Hospital,
Toulouse, France; 2 Immunology Department, Toulouse University Hospital,
Toulouse, France
Immunocap® ISAC biochip is a new biologic test using component micro-array
technique for detection of specific IgE (sIgE) toward 103 molecular allergens. We
have used this test to screen a group of severe asthmatics.
ISAC was performed in 21 consecutive patients with severe asthma (American Thoracic Society criteria). Lung function, exhaled nitric oxide (NO), blood
eosinophilia, serum total IgE and skin prick tests for pneumallergens were systematically collected.
Population included 11 women and 10 men (mean age 52±16), median FEV1
72% predicted normal, mean NO 66±47 ppb. Seventeen (81%) patients had a
negative ISAC and 4 (19%) had sIgE for at least one molecular allergen of the test.
Three of the 4 positive patients had sIgE toward several allergenic sources (mites,
pollens, animal dander). One patient was exclusively sensitized for Fel d1 (cat
major allergen). Skin prick tests and ISAC were concordant in all patients. The
other parameters, clinical, lung function and biology were not different in patients
with positive ISAC compared to patients negative for the test.
ISAC is useful to confirm the non atopic status of a subgroup of severe asthmatics
and to identify precisely the sensitization profile of severe allergic asthmatics.

P1761
The roles of PCDH1 on epithelial barrier function in the airway
Yutaka Kozu 1 , Yasuhiro Gon 2 , Akiko Sekiyama 1 , Masahiro Terakado 1 ,
Ikuko Takeshita 1 , Shuichiro Maruoka 1 , Shu Hashimoto 1 . 1 Division of
Respiratory Medicine, Nihon University School of Medicine, Tokyo, Japan;
2
Division of General Internal Medicine, Nihon University School of Medicine,
Tokyo, Japan
Background: PCDH1 is recently identified as a susceptibility gene of bronchial
hypersensitivity (BHR). Although PCDH1 seems to be involved in the differentiation of the airway, the roles of PCDH1 on epithelial barrier functions have not
been determined.
Methods: A human airway epithelial cell line, 16HBE, cells were cultured on
Transwell chamber for 5days. Barrier function was evaluated by Trans Electric Resistance and dextran permeability. Expression of inflammatory cytokine
was measured by RT-PCR. Morphology of cell junctions was analyzed by immunostaining using anti-PCDH1, anti-ZO-1, anti-Ocludin and an anti-E-cadherin
antibody.
Results: The paracellular barrier function of 16HBE cell monolayer increased
over time in culture. Similarly, the expression of PCDH1 increased for the period.
The knockdown of PCDH1 significantly inhibited the paracellular barrier function.
In addition, it inhibited the dsRNA-induced inflammatory cytokines expressions.
Immunocytostaining revealed that PCDH might coexist with E-cadhein at the
cell-cell contact sites.
Conclusion: Our results indicated that a susceptibility gene of PCDH1 plays
an important roles on the immunological and physiological barriers of airway
epithelium.
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P1762
The preliminary proteomics analysis of bone marrow eosinophil progenitors
in allergic asthmatic mice
Tao Fan, Gang Wang, Deyun Cheng, Bing Mao. Department of Integrated
Traditional Chinese and Western Medicine, West China Hospital of Sichuan
University, Chengdu, Sichuan, China Department of Respiratory Medicine, West
China Hospital of Sichuan University, Chengdu City, Sichuan Province, China
Introduction: The early-stage airway inflammation of allergic asthma is associated
with bone marrow (BM) progenitor cell commitment towards eosinophilic differentiation after allergen challenge. We sought to identify the differently expressed
proteins by novel proteomic technology from the BM CD34 + progenitor cells of
asthmatic mice and analyzed their bioinformatics.
Methods: The magnetic activated cell sorting separation coupled to fluorescence
activated cell sorting separation strategy was used to harvest BM CD34+ progenitor
cells from naïve and ovalbumin-challenged asthmatic mice. Isobaric tags for relative and absolute quantitation combined with 2D nano LC-MS/MS technology was
employed to profile proteome alterations in CD34 + progenitor cells. The analysis
of bioinformatics was performed finally.
Results: Twenty-five proteins with 18 up-regulated and 7 down-regulated ones
were identified. In the dysregulated proteins, 4 clusters of proteins were observed
around collagen groups, ACTN1/Myosin groups, Mdh2 and Serpinh1, predominantly participating in pathways of focal adhesion, ECM-receptor interaction, tight
junction and regulation of actin cytoskeleton.
Conclusions: Collagen group and ACTN1 related focal adhesion, ECM-receptor
interaction and regulation of actin cytoskeleton could be the key pathway in bone
marrow response of asthma.

P1763
Sputum protein profiles for monitoring lung pathophysiology in chronic lung
diseases
Jeffrey Huang 1 , Abdel Atrih 1 , Alun Barton 1 , Colin Palmer 1 , Graham Devereus 2 .
1
Medical Research Institute, University of Dundee, United Kingdom;
2
Respiratory Medicine, Aberdeen Royal Infirmary, Aberdeen, United Kingdom
Background: Sputum proteome, mainly derived from proteins secreted from
airway epithelial cells, immune related cells and proteins released from lysed
cells/pathogens, is a potential source for the investigation of lung pathology and
pathophysiology.
Objectives: We hypothesize that sputum protein profiles from cystic fibrosis (CF)
and chronic obstructive pulmonary disease (COPD) could provide novel insight
into their pathophysiology.
Methods: High resolution shotgun proteomics was used to investigate sputum
protein profiles in 29 patients with CF, 27 patients with COPD and 23 healthy
volunteers.
Results: A total of 631 proteins were confidently detected and analysed in this
study group. Sputum protein profiles of CF shows a dramatic difference compared
to those of healthy volunteers while the profiles of COPD patients were highly
variable. Functional enrichment analysis indicates that CF has increased protein
expression in pathways of chromatin assembly, actin filament-based process, defense response, carbohydrate catabolic process, anti-apoptosis, and cell motion
(p<0.001). A similar but less significant functional enrichment was found in
COPD except that nicotinamide metabolic process was noticeable in COPD. We
found that mortality in CF patients over the two consequent years was significantly
associated with lower sputum α1-antitrypsin in CF patients (p<0.001) but not
MMP9, neutrophil elastase or MMP8 despite all of them showing a dramatic
increase compared to healthy volunteers.
Conclusion: Sputum protein profile provides a comprehensive view of disease
pathophysiology of chronic lung diseases. Some specific sputum protein expression
could be useful for disease management and personalised treatment.
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P1764
Investigation of the citrullination pathway in the pathogenesis of fibrotic lung
disorders
Katerina Antoniou 1 , Katerina Samara 1,2 , Ismini Lasithiotaki 1 , Panos Pantelidis 2 ,
Nikolaos Siafakas 1 , Athol Wells 2 . 1 Department of Thoracic Medicine, Medical
School, University of Crete, Heraklion, Crete, Greece; 2 Interstitial Lung Disease
Unit, Royal Brompton Hospital, Imperial College, London, United Kingdom
Rationale: Our hypothesis was to explore whether an autoimmune process implicating anticitrullinated peptide immunity is implicated in pulmonary fibrosis, both
idiopathic and autoimmune.

Materials and methods: We evaluated the expression of PADI2 and PADI4, the
enzymes mainly catalyzing the citrullination process, in the bronchoalveolar lavage
fluid (BALF) of 53 IPF patients, 37 patients with rheumatoid lung (RA-ILD) and 10
healthy controls. Survival was evaluated against smoking status, using proportional
hazards analysis, adjusting for sex, age, disease severity (composite physiologic
index [CPI]), and PADI2 and PADI4 levels.
Results: Both PADI2 and PADI4 mRNA expression levels were increased in IPF
and RA-ILD compared to controls (p<10-4 ). Protein expression revealed a higher
expression of PADI2 and PADI4 in the RA-ILD compared to controls (p<0.005
for both proteins) and IPF (p<0.005 and p<0.05 respectively). PADI4 protein
expression was also increased in IPF compared to controls (p<0.005). Finally,
PADI4 mRNA expression was higher in the smokers than non-smokers (p=0.01).
Multivariate analysis with stepwise logistic regression identified three factors that
independently predict mortality in the study population: CPI, age and both PADI2
and PADI4 levels (examined in separate models). When both PADI2 and PADI4
were included in the same multivariate model, both were independently predictive
of late mortality after adjustment for CPI, age, gender and smoking status.
Conclusion: These results suggest that citrullination is an active process in both
autoimmune and idiopathic lung fibrosis. The role of citrullinated enzymes as
biomarkers predictive of late mortality merits further evaluation.

P1765
Small moleculae ACE2 activator, diminazene aceturate attenuates
bleomycin-induced pulmonary fibrosis
Vinayak Shenoy 1 , Yanfei Qi 1 , Dipankar Gupta 2 , Michael Katovich 3 ,
Mohan Raizada 1 . 1 Physiology and Functional Genomics, University of Florida,
Gainesville, FL, United States; 2 Pediatric Critical Care Medicine, University of
Florida, Gainesville, FL, United States; 3 Pharmacodynamics, University of
Florida, Gainesville, FL, United Kingdom
Introduction: Angiotensin Converting Enzyme2 (ACE2), a member of the renin
angiotensin system has been shown to render protection against lung diseases,
particularly pulmonary fibrosis (PF). In this study, we investigated the effects of
a recently identified synthetic activator of ACE2, Diminazene aceturate (DIZE)
against bleomycin-induced PF.
Methods: A single intratracheal instillation of bleomycin (Bleo, 5U/kg) in 8week old male rats induced PF. Animals were randomized into Control, Bleo
and Bleo+DIZE groups. DIZE treatment (15mg/kg, sc) was commenced soon
after bleomycin administration. Following 14 days of bleomycin instillation, right
ventricular systolic pressure (RVSP) was measured, followed by heart and lung
excision to examine cardiopulmonary remodeling.
Results: Control rats exhibited a weight gain of 35%, while bleomycin-challenged
animals lost 10% of their initial body weight by the end of the study period.
Conversely, Bleo+DIZE group demonstrated 16% weight gain. Furthermore, Bleo
animals displayed marked elevation in RVSP (Control: 27±1; Bleo: 40±2 mmHg;
p<0.05, n=5-6), with subsequent development of right ventricular hypertrophy
(RVH; Control: 0.26±0.007; Bleo: 0.36±0.03; p<0.05). However, DIZE treatment prevented bleomycin-induced increases in RVSP (32±0.5 mmHg; p<0.05)
and RVH (0.30±0.01; p<0.05). Also, DIZE attenuated both the development of
PF and the ensuing increase in lung weight/tibial length ratio associated with
bleomycin injury.
Conclusion: Collectively, our results suggest that DIZE prevents bleomycininduced lung fibrosis and improves cardiopulmonary hemodynamics. Thus, DIZE
treatment may represent a promising therapeutic strategy for treating PF.

P1766
KL-6 is a useful serum biomarker for early detection of interstitial lung
disease
Nobuoki Kohno, Nobuhisa Ishikawa, Naoko Deguchi, Hiroshi Iwamoto,
Shinichiro Ohshimo, Kazunori Fujitaka, Yoshinori Haruta, Hiroshi Murai,
Noboru Hattori. Departments of Molecular and Internal Medicine, Graduate
School of Biomedical Sciences, Hiroshima University, Hiroshima, Japan
Background: We previously generated a murine IgG1 monoclonal antibody that
recognizes a sialylated sugar chain designated KL-6. KL-6 is a high-molecularweight glycoprotein classified as human MUC1; it has been reported as a sensitive
biomarker for various types of interstitial lung diseases (ILDs). However, the
clinical significance of KL-6 for early detection of ILDs has not been well
evaluated.
Aims: We aimed to determine whether serum levels of KL-6 are of any diagnostic
value in the case of patients with early stages of ILDs.
Methods: We retrospectively collected the data of 69 patients with ILD who underwent surgical lung biopsy (28 patients with chronic hypersensitivity pneumonitis,
27 with idiopathic interstitial pneumonitis, and 14 with collagen vascular diseaseassociated interstitial pneumonia). Serum and bronchoalveolar lavage fluid (BALF)
concentrations of KL-6 were assayed using a sandwich-type electrochemiluminescence immunoassay. In addition, KL-6 expression in diseased lung specimens
obtained from surgical lung biopsy was analyzed using immunohistochemistry and
digital image analysis.
Results: The proportion of serum KL-6-positive cases (KL-6, ≥500 U/ml) was
94.2% (65 of the 69 patients with ILDs). Furthermore, even when the analysis was
restricted to ILD patients with normal lung function (%VC, ≥80%), the proportion
of serum KL-6-positive cases was 92.6% (25 of 27 patients examined). KL-6 was
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prominently expressed in regenerating type II pneumocytes, and its serum and
BALF levels were correlated to its expression levels in the diseased lungs.
Conclusion: KL-6 may be a useful biomarker for ILDs even in early stages of
ILDs and may greatly improve the current diagnostic methods.

P1767
ProSP-B as a possible biomarker in idiopathic interstitial pneumonias (ILD)
Michael Kreuter 1 , Anne-Kathrin Rossler 1 , Nicolas Kahn 1 , Katrin Hornemann 2 ,
Thomas Muley 2 , Felix Herth 1 . 1 Pneumology and Respiratory Critical Care
Medicine, Thoraxklinik, University of Heidelberg, Germany; 2 Thoracic Surgery,
Thoraxklinik, University of Heidelberg, Germany
Introduction: Surfactant proteins (SP) can be elevated in plasma of pulmonary
diseases patients. However, for SP-B only limited data are available. Aim of
this feasibility study was to assess whether proSP-B and C-fragment pro SP-B
(C-proSP-B) might serve as a biomarker in pulmonary diseases.
Methods: In 280 patients serum samples were obtained. In a 1st study at days
1, 7, 21 (n=120) and at 1 timepoint (n=160) in a 2nd. Measurement was based
on electrochemiluminescence immunoassay with mouse monoclonal anti-proSPB antibodies. Levels were correlated to lung function, clinical and laboratory
parameters.
Results: ProSP-B and C-proSP-B levels yielded similar results with higher values
for C-proSP-B. Highest C-proSP-B levels (mean, ng/ml) were found in ILD (1542,
n=24) compared to infection (878 and 583, n=22 and n=31), thoracic tumors
(447, n=22) and pulmonary hypertension (533 and 369, n= 21 and n=30). Low
values were found in Asthma (210, n=19) and COPD (369, n=26). Levels did
not differ between patients with non-invasive versus invasive ventilation (204,
n=49 versus 243, n=51) and were higher for smokers, higher BMI and females.
A correlation between treatment and values was not found during monitoring. No
significant correlations were found between SP-B levels and lung function, right
ventricular-function (PH), disease stage or to most subtypes of pulmonary disease
entities. However, in ILD highest levels were found for IPF patients.
Conclusions: Plasma pro and C-proSP-B might serve as a biomarker in pulmonary
diseases with alveolar or interstitial damage like ILDs, especially in IPF and pneumonias. Its role in long term monitoring of such diseases and in obstructive disease
has to be clarified further.

P1768
Serum SP-A as predictor of disease progression in patients with pulmonary
alveolar proteinosis
Francesco Bonella 1 , Xuan He 1 , Shinichiro Ohshimo 1,2 , Josune Guzman 3 ,
Ulrich Costabel 1 . 1 Department of Pneumology/Allergy, Ruhrlandklinik, Essen,
Germany; 2 Department of Molecular and Internal Medicine, Graduate School of
Biomedical Sciences, Hiroshima University, Hiroshima, Japan; 3 General and
Experimental Pathology, Ruhr-University, Bochum, Germany
Background: Surfactant protein A (SP-A) serum levels is known to be increased
in pulmonary alveolar proteinosis (PAP),a disorder characterized by alveolar accumulation of surfactant lipoprpoteins. The prognostic value of SP-A in PAP is
still unknown and has been investigated in our study.
Patients and methods: 28 consecutive patients with PAP were studied prospectively. Serum SP-A was measured by ELISA.We evaluated the correlation between
initial SP-A levels, clinical variables and other serum biomarkers. Disease progression was defined as deterioration of symptoms, lung function or chest imaging.
Results: The median follow-up time was 510 (90-1890) days. Initial serum SPA levels correlated inversely with baseline PaO2, FVC und TLCO (r=-0.405,
p=0.004; r=-0.46, p=0.001 und r=- 0.462, p=0.003) and directly with AaO2
(r=0.315, p=0.026). Serum SP-A also correlated with LDH (r=0.451, p=0.001)
and KL-6 (r=0.363, p=0.008). A correlation between changes in TLCO, PaO2
and AaO2 and changes in serum SP-A during the follow-up was seen (r=-0.7,
p=0.002; r=-0.538, p=0.007; r=0.436, p=0.033 respectively). Serum SP-A was
higher in patients with disease progression (n=14) (p=0.001). At a cut-off level
of 490 ng/mL, serum SP-A predicted disease progression with a sensitivity of
88% and specificity of 75% and the necessity of whole lung lavage (WLL) with a
sensitivity of 86% and specificity of 70%. In the multivariate analysis, the initial
serum SP-A level was an independent predictor of disease progression (HR 3.9,
p=0.046) and of the necessity of WLL (HR 7.2, p=0.003).
Conclusions: Serum SP-A appears to have a predictive value for disease progression in PAP.

P1769
Thrombin induces epithelial-mesenchymal transition via PAR1, PKC and
ERK1/2 pathways in A549 cells
Jeong Sup Song, Chun Mi Kang, Chan Kwon Park, Hyung Kyu Yoon. Internal
Medicine, St. Mary’s Hospital, Catholic University Medical College, Seoul, Korea

Methods: A549 cells were stimulated with thrombin (2 units/ml) and PAR1
agonist, TFLLRN (300 μM). The development of EMT was confirmed by realtime RT-PCR, western blot and immunofluorescence staining. A549 cells were
transfected with small interfering RNA (siRNA) directed against PAR1 mRNA
and thrombin inhibitor, argatrovan were added before thrombin for the inhibition
experiment. To determine the possible PKC and ERK1/2 signaling pathways in
the development of thrombin-induced EMT, 10 nM of GÖ6976 (PKC-α inhibitor),
4 μM of rottlerin (PKC-δ inhibitor), 10 μM of PKC-ε antagonist peptide and
PD98059 (ERK1/2 inhibitor) were used. The amount of collagen 1 and TGF-β in
the cell culture supernatants were also measured by ELISA.
Results: Thrombin induced the α-SMA expression and decreased the E-cadherin
expression from the A549 pulmonary epithelial cells. This EMT phenomenon
was accompanied by increased PAR1 expression. Transfection of PAR1 siRNA or
argatrovan inhibited the EMT and PAR1 expression simultaneously. Thrombin and
TFLLRN also increased the production of TGF-β and collagen 1 from the A549
cells. In addition, we confirmed that this thrombin-induced EMT was mediated
through the PAR1 activation and PKC-ERK1/2 phosphorylation.

P1770
Inhibitory effect of statins on fibrogenic mediator production from lung cells
Hiroaki Oka, Hiroshi Ishii, Kosaku Komiya, Hisako Kushima, Jun-ichi Kadota.
Internal Medicine II, Oita University Faculty of Medicine, Oita, Japan
Introduction: The pathogenesis of idiopathic pulmonary fibrosis remains largely
unknown. Pulmonary fibrosis also remains a devastating clinical disorder for which
there are limited therapeutic options. Statins are 3-hydroxy-3-methylglutarylcoenzyme A reductase inhibitors of cholesterol biosynthesis, and they have been
reported to exert pleiotropic effects on cellular signaling involved in tissue inflammation and also in organ fibrosis/remodelling.
Objective: To examine the preventive effects of statins on fibrogenic mediator
expression and production in lung cells.
Methods: Normal human lung fibroblasts and type II pneumocyte A549 cells,
cultured with pitavastatin, pravastatin, or medium alone, were stimulated by transforming growth factor-β1 (TGF-β1). Then, mRNA expression and protein secretion
of several mediators from these cells were evaluated by real-time PCR, ELISA, or
multiplex assays.
Results: The TGF-β1-induced expression or production of mediators, such as
CXCL8, platelet-derived growth factor, vascular endothelial growth factor, and
collagen-1, were significantly suppressed in both lung cells pretreated with statins,
compared to non-treated cells.
Conclusion: Statins inhibited TGF-β1-induced fibrogenic mediator production
from lung fibroblasts and airway epithelial cells. Although further evaluation of
the signaling pathways for these phenomena is needed, our results suggest the
possibility of statins as anti-fibrotic agents for pulmonary fibrosis.

P1771
Interdependence of endothelin-1 and transforming growth factor-β1 on
Wnt3a expression in idiopathic pulmonary fibrosis
Jun Zhong 1 , Michael Roth 1 , Michael Tamm 2 , Didier Lardinois 3 ,
Katrin Hostettler 1 . 1 Department of Biomedicine, University Hospital, Basel, BS,
Switzerland; 2 Clinic of Respiratory Medicine, University Hospital, Basel, BS,
Switzerland; 3 Division of Thoracic Surgery, University Hospital, Basel, BS,
Switzerland
Introduction: The Wnt signaling pathways may be involved in the development of
idiopathic pulmonary fibrosis (IPF). Wnt has been demonstrated to down-regulate
the expression of CCAAT enhancer-binding protein α (C/EBPα), and the profibrotic cytokines transforming growth factor-β (TGF-β) and endothelin-1 (ET-1)
are controlled by Wnt3a signaling.
Aim: To study the effect of TGF-β and ET-1 on ECM production and Wnt
expression in primary human IPF fibroblasts.
Methods: Fibroblasts were isolated from IPF lungs (n=4) and from non-fibrotic
controls (n=4). After stimulation with TGF- β1 and/or ET-1, ECM was measured
by ELISA. Total protein was harvested and immuno blot analysis was performed.
Results: TGF-β (0.5 – 10 ng/ml) dose dependently increased total ECM deposition
by 180%. ET-1 alone (0.5 – 10 ng/ml) had no effect on ECM. When combined,
ET-1 super-induced the TGF-β-effect in a synergistic manner. Expression of Wnt3a
was up-regulated by TGF-β in IPF fibroblasts whereas no effect was seen after ET-1
treatment. When ET-1 was added together with TGF-β, Wnt3a expression was
further enhanced in comparison to TGF-β alone. Expression of Wnt3a was weak
in control fibroblasts, and no induction by ET-1/TGF-β was observed. Expression
of total C/EBPα in IPF fibroblasts was lower than in controls.
Conclusions: In IPF fibroblasts, ET-1 exerted its pro-fibrotic effect only in the presence of TGF-β, and a similar interconnection was observed for the up-regulation of
Wnt3a expression. This suggests a disease-specific and interdependent pro-fibrotic
effect of ET-1 and TGF-β, which might be mediated via the up-regulation of Wnt3a
and the down-regulation of the C/EBPα.

Introduction: Thrombin activates the protease-activated receptor (PAR)-1 and
induces a myofibroblast phenotype in normal lung fibroblasts. The origin of myofibroblasts are from the resident fibroblasts, fibrocytes and epithelial-mesenchymal
transition (EMT). We investigated the effects of thrombin, which is an important
mediator of the interstitial lung fibrosis, on EMT in A549 human alveolar epithelial
cells.
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P1772
Occupational and environmental impact on the clinical course of
autoimmune pulmonary alveolar proteinosis
Yoshikazu Inoue 1 , Koh Nakata 2 , Toru Arai 1 , Etsuro Yamaguchi 3 ,
Toshio Ichiwata 4 , Masahito Ebina 5 , Ryushi Tazawa 2 , Haruyuki Ishii 6 ,
Yasuhiro Setoguchi 4 , Masanori Kitaichi 1 , Masanori Akira 1 , Koichiro Tatsumi 7 ,
Yasuyuki Nasuhara 8 , Kazutoshi Cho 8 , Yoshiko Tsuchihashi 9 , Kanji Uchida 10 ,
Toshinori Takada 2 , Hideaki Nakayama 2 , Keisuke Tomii 11 ,
Chikatoshi Sugimoto 1 , Yasuo Kohashi 1 , Shinya Ohkouchi 5 , Yasunori Kasahara 7 ,
Kohnosuke Morimoto 9 , Naoko Sakamoto 1 . 1 Diffuse Lung Diseases and
Respiratory Failure, National Hospital Organization Kinki-Chuo Chest Medical
Center, Osaka, Japan; 2 Medicine, Niigata University Medical and Dental
Hospital, Niigata, Japan; 3 Pulmonary Medicine, Aichi Medical University,
Nagoya, Japan; 4 Pulmonary Medicine, Tokyo Medical University, Tokyo, Japan;
5
Pulmonary Medicine, Tohoku University, Sendai, Japan; 6 Pulmonary Medicine,
Kyorin University, Tokyo, Japan; 7 Pulmonary Medicine, Chiba University, Chiba,
Japan; 8 Pulmonary Medicine, Hokkaido University, Hokkaido, Japan;
9
Pulmonary Medicine, Nagasaki University, Nagasaki, Japan; 10 Pulmonary
Medicine, Tokyo University, Tokyo, Japan; 11 Pulmonary Medicine, Kobe City
Medical Center General Hospital, Kobe, Japan
Background: Existence of GM-CSF autoantibodies in sera and lung are a diagnostic for autoimmune pulmonary alveolar proteinosis (aPAP). In our large cohort
study in Japan (n=223), 57% of patients were current or ex-smokers, and 26%
had history of dust exposure (Inoue et al. AJRCCM. 177: 752, 2008). In order
to confirm the impact of occupational and environmental factors on the clinical
course/prognosis of aPAP, we conducted the longitudinal study of aPAP in Japan.
Subjects and methods: We analyzed the registered cohort data from our database,
and collected new follow-up data. Clinical data from 98 patients with aPAP were
analyzed. All patients had positive serum GM-CSF autoantibody. Occupational,
and environmental exposure histories were analyzed.
Results and discussion: 36 patients (37%) experienced spontaneous improvement,
and 15 patients (15%) died during the study period. Median survival was 17.4
years. The survival time of the patients with dust exposure (n=38) had significantly
worse prognosis than patients without dust exposure (n=58) (p<0.001, log-rank).
During the follow-up period (more than 5 years), 22 patients changed or quitted
their job. The patients who changed their environment experienced more spontaneous improvement (p<0.05). The survival time of the patients who changed
their environment did not differ from the patients who did not changed. Smoking
did not affect the prognosis and spontaneous improvement of the patients. Some
patients had seasonal worsening in Winter.
Conclusion: Our data would provide a new environmental management of patients
with aPAP.
Supported by the grants from the Japan MHLW (H22nanchi-ippann-146), and
from NHO network.

P1773
Adipose stem cell therapy in mice on repetitive intratracheal bleomycin
induced pulmonary fibrosis
Sang Hoon Lee 1 , Eun Joo Lee 2 , Seung Hyeun Lee 2 , Gyu Young Hur 2 , Sung
Yong Lee 2 , Sang Yeub Lee 2 , Je Hyeong Kim 2 , Jae Jeong Shim 2 , Chol Shin 2 ,
Kwang Ho In 2 , Kyung Ho Kang 2 , Chang Sub Uhm 1 , Han-Kyeom Kim 3 ,
Kyung-Sook Yang 4 , Sanghoon Park 5 , Hyun Soo Kim 6 , Yong Man Kim 6 .
1
Department of Anatomy, Korea University College of Medicine, Seoul, Republic
of Korea; 2 Division of Respiratory and Critical Care Medicine, Departments of
Internal Medicine, Korea University Anam Hospital, Korea University College of
Medicine, Seoul, Republic of Korea; 3 Department of Pathology, Korea University
Guro Hospital, Korea University College of Medicine, Seoul, Republic of Korea;
4
Department of Biostatistics, Korea University College of Medicine, Seoul,
Republic of Korea; 5 Department of Internal Medicine, KEPCO Medical
Foundation Hanil General Hospital, Seoul, Republic of Korea; 6 Department of
Internal Medicine, Pharmicell Co.,Ltd, Seongnam-si, Republic of Korea
Rationale: Adipose-derived stem cells are detectable in the parenchyma and large
airways of lungs, and associated with reduced inflammatory infiltration and lung
cell death.
Objectives: We hypothesized that adipose stem cells would ameliorate lung fibrosis
induced repetitive intratracheal bleomycin instillation.
Methods: Male 8-week-old C57BL/6J mice (control group n=10, bleomycin only
group n=20, bleomycin plus adipose stem cell group n=10) were used. Eighth biweekly dose of bleomycin was injected intratracheally via an intubation procedure
at dose of 0.04 units in a total volume of 100 μl of sterile saline. Human ASC
(6×105 cells) were administered systemically via intraperitoneal injection every
other week during the last 2 months of the 4- month bleomycin exposure. Lungs
were evaluated for fibrosis and collagen content. Bronchoalveolar lavage (BAL)
was performed for cell counts.
Measurements and Main Results: Evaluation of lung histology from mice receiving repetitive dosing revealed patchy distributive lung fibrosis and extracellular
matrix deposition based on trichrome blue collagen staining. Furthermore, alveolar
ducts were increased in size and proliferated with several Clara cells and cuboidal
epithelial cells hyperplasia with peri-alveolar ducts inflammatory infiltrations.
These finding was ameliorated by adipose stem cells administration.
Conclusions: These results suggest a useful therapeutic effect of adipose stem
cells on pulmonary fibrosis induced by repetitive bleomycin administration. Further

studies are needed to evaluate the efficacy of adipose stem cells for the treatment
of human IPF.

P1774
Diffuse alveolar hemorrhage caused by primary antiphospholipid syndrome
Rodrigo Cartin-Ceba, Tobias Peikert, Aneel Ashrani, Karina Keogh,
Steven Ytterberg, Ulrich Specks. Medicine, Mayo Clinic, Rochester, MN, United
States
Introduction: Diffuse alveolar hemorrhage (DAH) is a severe complication of
primary antiphospholipid syndrome (PAPS). We describe treatment and outcomes
of DAH due to PAPS.
Methods: Retrospective review of all adults evaluated at Mayo Clinic with DAH
due to PAPS between 01/01/97 and 12/31/11. PAPS diagnosis met the revised
Sapporo criteria. DAH was defined as bilateral pulmonary infiltrates with BAL
documenting bloody return and/or >20% hemosiderin laden macrophages (HLM).
Results: Seventeen patients (men=12) were identified. Median age (IQR) was 43
years (36-47). Three patients underwent lung biopsy showing capillaritis. Median
% of HLM was 87% (81-98), BAL differential was predominantly neutrophilic,
median 30% (18-60). All patients were treated with high doses of glucocorticoids,
6 of whom did not respond. Sixteen patients were on anticoagulation at DAH diagnosis. Number of patients treated with immunosuppressants/number that achieved
remission are described as follows: Mycophenolate mofetil 7/0, azathioprine 6/0,
cyclophosphamide 7/3, plasma exchange 2/0, intravenous gamma-globulin 4/1,
rituximab 6/3. Only 2 patients are off glucocorticoids(all treated with rituximab).
Five patients died, 4 from complications of DAH and one from complications of
autologous stem cell transplant conditioning regimen for treatment of refractory
DAH/APS.
Conclusions: To the best of our knowledge, we present the largest series of DAH
secondary to PAPS. This disease carries a poor prognosis with limited successful therapeutic options. Glucocorticoids are first line therapy and B-cell targeted
immunosuppression with cyclophosphamide or rituximab may have the highest
likelihood to induce remission and should be considered early.

P1775
Lung-limited IgG4-related disease: A new form of IgG4-related disease?
Yuko Waseda 1 , Shoko Matsui 2 , Hiroshi Yamamoto 3 , Takashi Ogura 4 ,
Akira Hebisawa 5 , Fumikazu Sakai 6 , Yasuhiro Terasaki 7 , Yasuyuki Kurihara 8 ,
Kingo Chida 9 , Yohei Yatagai 10 , Fumiya Fukushima 11 , Mutsuo Kuba 12 ,
Koichi Miyashita 13 , Mikio Toyoshima 14 , Masayuki Ishida 15 , Hiroki Hayashi 16 ,
Yutaka Tsuchiya 17 , Keishi Ohishi 18 , Yoshiaki Morio 19 , Kenji Konishi 20 ,
Masaki Fujimura 1 . 1 Respiratory Medicine, Kanazawa University School of
Medicine, Kanazawa, Ishikawa; 2 Health Administration Center, University of
Toyama, Toyama; 3 Respiratory Medicine, Shinshu University School of Medicine,
Matsumoto, Nagano; 4 Respiratory Medicine, Kanagawa Cardiovascular and
Respiratory Center, Yokohama, Kanagawa; 5 Clinical Laboratory, National
Hospital Organization Tokyo Hospital, Kiyose, Tokyo; 6 Radiology, Saitama
Medical University International Medical Center, Saitama; 7 Analytic Human
Pathology, Nippon Medical School, Bunkyoku, Tokyo; 8 Radiology, St. Marianna
University School of Medicine, Kawasaki, Kanagawa; 9 Respiratory Medicine,
Hamamatsu Univercity School of Medicine, Hamamatsu, Shizuoka; 10 Respiratory
Medicine, NHO Ibarakihigashi National Hospital, Nakagun, Ibaraki;
11
Respiratory Medicine, Dokkyo Medical University, Shimotsugagun, Tochigi;
12
Respiratory Medicine, NHO Okinawa Hospiral, Minowan, Okinawa;
13
Respiratory Medicine, Fukui Saiseikai Hospital, Fukui; 14 Respiratory
Medicine, Hamamatsu Rosai Hospital, Hamamatsu, Shizuoka; 15 Respiratory
Medicine, Nagasaki University Hospital, Nagasaki; 16 Respiratory Medicine,
Nippon Medical School, Bunkyoku, Tokyo; 17 Respiratory Medicine, Showa
University Fujigaoka Hospital, Yokohama, Kanagawa; 18 Respiratory Medicine,
NHO Yamaguchi Ube Medical Center, Ube, Yamaguchi; 19 Respiratory Medicine,
Juntendo University School of Medicine, Bunkyoku, Tokyo; 20 Respiratory
Medicine, Seirei Yokohama Hospital, Yokohama, Kanagawa, Japan
Background: ’Immunoglobulin G4 (IgG4)-related disease (IgG4-RD)’ comprises
multi-organ diseases including pulmonary disorders. Typical patients show extrathoracic lesions. We compared cases with or without extrathoracic lesions.
Method: Tokyo Diffuse Lung Diseases Study Group retrospectively examined data
from 44 patients suspected of IgG4-RD. Diagnostic criteria included high serum
IgG4 level (>135mg/dL). Lung biopsy specimens showed massive IgG4+ plasma
cell infiltrations (IgG4+/IgG+ >40% and >10/high power fields). Computed tomography and pathological findings were evaluated by diagnostic radiologists and
pathologists independently. Final diagnoses were made by open panel conference.
Result: Of 44 patients, 20 had extrathoracic lesions and 24 had intrathoracic
lesions alone. We classified 20 extrathoracic lesion cases as IgG4-related RD (A
group) and 15/24 cases without extrathoracic lesions as suspected disease entity
such as non-specific interstitial pneumonia (B group). In A, radiological findings
included hilomediastinal lymphadenopathy, bronchial wall and bronchovascular
(BV) bundles thickening, interlobular septal thickening and/or periBV consolidation. Pathological findings showed abundant lymphoplasmacytic inflammation in
interlobular septa, periBV interstitium, bronchus and pleura. Phlebitis, angiitis,
granulation tissue, and/or fibrosis were also observed. The remaining 9 (C group)
showed similar pulmonary involvement as A excluding extrathoracic lesions.
Conclusions: There is C group with similar radiological and pathological features
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as A excluding extrathoracic lesions, and it might be “lung-limited IgG4-RD”.
Further discussion is necessary for diagnostic consensus of lung-limited disease.

P1776
Prolonged sirolimus therapy in advanced pulmonary
lymphangioleiomyomatosis; a multicenter French experience
Carine Gomez 1 , Camille Taillé 2 , Romain Lazor 3 , Bruno Crestani 2 ,
Vincent Cottin 3 , Martine Reynaud-Gaubert 1 . 1 Centre de Compétences des
Maladies Pulmonaires Rares et Centre de Compétences de l’Hypertension
Artérielle Pulmonaire, Centre Hospitalo-Universitaire, Hopital Nord, Marseille,
France; 2 Centre de Compétences des Maladies Pulmonaires Rares, Centre
Hospitalo-Universitaire, Hôpital Bichat-Claude Bernard, Paris, France; 3 Centre
de référence des Maladies Pulmonaires Rares, Centre Hospitalo-Universitaire,
Hopital Louis Pradel, Lyon, France

Macitentan USe in an IPF Clinical (MUSIC) trial (NCT00903331) investigated the
endothelin receptor antagonist macitentan in adults with IPF of <3 years duration
and a histological pattern of usual interstitial pneumonia on surgical lung biopsy.
Patients were randomised 2:1 to macitentan (10 mg once daily) or placebo. The
primary objective was to show that from baseline up to Month 12 macitentan positively affects forced vital capacity (FVC) versus placebo. Baseline demographics
and characteristics were comparable between treatment arms.

Males, n (%)
Mean age±SD, years
Mean FVC±SD, % predicted
Mean corrected DLco±SD, % predicted

Macitentan, n=119

Placebo, n=59

84 (70.6)
65.1±7.9
76.5±15.6
47.8±13.4*

37 (62.7)
64.5±6.3
74.8±14.6
45.6±11.2

*n=115; DLco, carbon monoxide diffusing capacity; SD, standard deviation.

Introduction: Lymphangioleiomyomatosis (LAM) and tuberous sclerosis (TS)
are orphan diseases associated with TSC1/2 gene mutation and dysregulated
mTOR/Akt signaling. Usefulness of the mTOR inhibitor sirolimus (SIR) in slowing the decline of lung function in LAM has been shown.
Aims and objectives: Evaluate efficacy and safety of prolonged treatment with
Sir in LAM patients.
Methods: An observational retrospective study of 14 patients with LAM and
declining lung function treated with Sir and follow-up over 18 months of SIR.
Results: All patients included in the study were female with sporadic LAM (n=9)
or TSC-LAM (n=5). Six patients had chylous effusion and 3 had pulmonary hypertension. The median dosage of SIR was 2.5 mg/d and the blood T0 was 5.5 mg/mL
(1.8-10). Clinical and functional improvement from baseline was observed in all
after 6 months of SIR therapy. At M18 and M24, the functional benefit remained
for all except one, 5 of the 6 patients with chylous effusion experienced complete
resolution of this condition and pulmonary hemodynamic normalized in two.
Progression of the disease after routine discontinuation of SIR after 2 years in 3
patients encouraged rechallenge with SIR, with again restoration of disease control.
Tolerance of SIR was good in 12 patients, and therapy was stopped for moderate
adverse events in 2 cases but restarted at lower dosage in one without complication.
Conclusion: This study demonstrates that mTOR inhibition with SIR is useful in
advanced LAM. Decline in lung function was observed after discontinuation of
SIR with benefit of subsequent rechallenge in uncontrolled disease. Therapeutic
scheme of SIR over time in LAM should be defined.

P1777
A retrospective clinical and radiological review of 20 Castleman’s disease
cases
Yasunori Ichimura, Jiro Terada, Yusuke Naito, Tetsuo Fujita, Takashi Urushibara,
Ayako Shigeta, Takayuki Sakurai, Ken Iesato, Fuminobu Kuroda, Yuji Tada,
Seiichiro Sakao, Katsushi Kurosu, Yasunori Kasahara, Nobuhiro Tanabe,
Yuichi Takiguchi, Koichiro Terada. Department of Respirology, Graduate School
of Medicine, Chiba University, Chiba, Japan
Rationale: Castleman’s disease is one of the rare lymph proliferative diseases,
which usually involves lung. There is still no established standard therapy at the
moment. We have examined the clinical findings including therapies and prognoses.
Methods: On the cases of Castleman’s disease consulted in our hospital in the past
10 years until 2011, we retrospectively examined based on the medical records.
Results: The study comprised 20 patients (70% male) with a mean age of 55 (2570) years old. As complications, 6 cases had POEMS syndrome (2 with PH), 3 had
hematologic diseases (DLBCL, ITP, MDS). By chest CT, mediastinal adenopathy
was confirmed in all cases, 10 were confirmed with lung involvement (5: nodular
shadow; 2: reticulonodular shadow; 4: GGO; 5: interlobular septal thickening), 6
with pleural effusion, and 3 with cardiac effusion. The diagnostic methods were
13 cases of surgical lymph node biopsy, 6 cases of lung biopsy (2: TBLB; 2:
VATS lung biopsy; 1: open lung biopsy; 1: CT-guided lung biopsy), 1 case of
lachrymal gland biopsy. Histopathologically, there were 4 cases of hyaline vascular
type and 16 cases of plasma cell type. 4 cases were prioritized on the treatment
for complications (3: POEMS syndrome; 1: ITP), and 2 were left untreated for a
follow-up. Treatment was started for 14 cases using PSL at the time of diagnosis
or exacerbation of symptom.
Conclusions: In this study, lung biopsies are useful as diagnostic method in the
cases with pulmonary involvement. Few cases were confirmed with reduction of
lymph node and improvement of lung involvement by treatment. But in many
cases symptomatic improvement or suppression of the progress of the disease by
the treatment were observed.

P1778
MUSIC: Efficacy and safety of macitentan in idiopathic pulmonary fibrosis
(IPF)
Juergen Behr 1 , Rachel Million-Rousseau 2 , Adele Morganti 2 , Loïc Perchenet 2 ,
Ganesh Raghu 3 . 1 Department of Internal Medicine III, Respiratory and Critical
Care Medicine, Ruhr-University, Bochum, Germany; 2 Clinical Development,
Actelion Pharmaceuticals Ltd., Allschwil, Switzerland; 3 Division of Pulmonary
and Critical Care Medicine, University of Washington, Seattle, WA, United States
Endothelin-1 may contribute to IPF pathophysiology. The prospective double-blind

Mean (range) exposure to macitentan was 14.3 (0.0–24.6) months and to placebo
was 15.4 (6.3–24.3) months. Median (95% confidence limit) change in FVC was
−0.20 L (−0.29 to −0.16) for macitentan and −0.20 L (−0.28 to −0.13) for
placebo; ie. no treatment effect on FVC was observed. No difference in time to IPF
worsening or death was observed. Adverse events in ≥10% of macitentan-treated
patients with a ≥5% difference versus placebo comprised peripheral oedema,
anaemia (both favoured placebo), cough (favoured macitentan). Hepatic aminotransferase elevations >3× upper limit of normal occurred in 3.4% of macitentan
recipients and 5.1% of placebo recipients. In summary, the primary objective was
not met. Long-term macitentan exposure was well tolerated with rates of elevated
hepatic aminotransferases comparable to placebo.

P1779
Efficacy of rituximab in patients with connective tissue disease associated
interstitial lung disease: Preliminary results in safety and clinical response
Julio Gómez-Seco 1 , María Jesús Rodríguez-Nieto 1 ,
Fredeswinda Romero-Bueno 2 , Sheila Recuero-Díaz 2 , Teresa Presa-Abos 3 ,
Olga Sánchez-Pernaute 2 , Felipe Villar-Álvarez 1 , Itziar Fernández-Ormaechea 1 .
1
Pneumology, Jiménez Díaz Foundation University Hospital, Madrid, Spain;
2
Rheumatology, Jiménez Díaz Foundation University Hospital, Madrid, Spain;
3
Radiology, Jiménez Díaz Foundation University Hospital, Madrid, Spain
Objectives: We present safety and clinical outcomes of Rituximab (RTX) in connective tissue diseases-associated interstitial lung disease (CTD-ILD) in a real-life
clinical setting.
Methods: Efficacy was assessed by lung function tests (LFT) and high-resolution
computed tomography (HRCT). ILD exacerbations and safety were assessed.
Results: 14 patients with CTD-ILD (29% rheumatoid arthritis, 21% Sjögren,
21% unclassifiable CTD, 14% systemic sclerosis and 14% myopathies) received
4000mg (2000 – 6000) RTX (observation period 161 patient-year). ILD patterns
were: 57% usual interstitial pneumonia, 21% unclassifiable ILD, 7% nonspecific
interstitial pneumonia, 7% cryptogenic organizing pneumonia and 7% lymphoid
interstitial pneumonia. At baseline, IgG levels and leukocyte subset counts were
within normal range, with reduced numbers of unswitched memory B cells. Incidence infection rate during RTX therapy was 4.35/100 patient-month (p/m) with
one case severe. There was 1 death, due to neutropenia with a disseminated
fungal infection. LFT available in 12 patients showed an overall improvement in
FVC (85%±19 vs. 73%±18) and DLCO (58%±18 vs. 45%±19). Radiographic
progression could be evaluated in 6 patients, with 5 stabilized and 1 improved.
ILD incidence relapse rate during RTX therapy was 0.745/100 p/m compared to
5.56/100 p/m in the pre-treatment period.
Conclusions: Our preliminary data indicate that RTX is safe and shows a low exacerbation rate. Although optimal outcome measures in the short term are difficult
to establish, we could confirm disease stabilization in most patients.

P1780
The death receptors (DRs) expressed on alveolar lymphocytes (AL) in
interstitial lung diseases (ILD) participate in apoptosis regulation
Andrzej Dyczek 1 , Barbara Balicka-Slusarczyk 2 , Jerzy Szczeklik 2 ,
Grzegorz Przybylsski 3 , Agnieszka Jarzemska 3 , Karina Szablowska 4 ,
Tomasz Wandtke 4 , Piotr Kopinski 4 . 1 Dept of Internal Medicine, Centre of
Immunological Diseases, Collegium Medicum, Jagiellonian University, Krakow,
Poland; 2 Dept of Toxicology and Environmental Diseases, Collegium Medicum,
Jagiellonian University, Kraków, Poland; 3 Dept of Lung Diseases @ Tumors,
Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland; 4 Dept
of Gene Therapy, Collegium Medicum, Nicolaus Copernicus University,
Bydgoszcz, Poland
Background: The number of AL, regulated by their local proliferation and apoptosis, contributes to the activity of immune process in ILD. Ligation of death
receptors (DRs) by specific ligands on AL seems to be a potent mechanism of
apoptosis induction.
Aim: Evaluation of DRs expression on AL. The assessment of DR role in AL
apoptosis in ILD.
Methods: Bronchoalvolar lavage (BAL) carried out in sarcoidosis (PS), extrinsic
allergic alveolitis (EAA), idiopathic interstitial pneumonias (IIP) and controls
(n=46,7,23,13 resp.). AL staining for Fas, Fas Ligand (FasL), DR3, DR4 and
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TNFα receptors (CD120A and B). BAL supernatant soluble Fas (sFas), sFasL,
TRAIL and TNFα levels measured by ELISA.
Results: In general, common Fas and CD120B apearance on AL coexists with
low expression of DR3, DR4 and CD120A. AL apoptosis rate was sign. positively
correlated with TNFα level as well as with DR4, FasL, CD120A expression and
(p<0.00001) CD120A/CD120B ratio; sign. negative correlation was found for
sFas. Remarkably declined FasL and CD120A expression was shown in ILD with
low AL apoptosis rate, as Loefgren syndrome, progressive PS and EAA (e.g.
CD120A+: 5.6±1.5% in PS and 3.3±2.1% in EAA vs 11.0±6.7% in controls,
p<0.01, median±SEM), Increased percentage of AL FasL+, high TRAIL and
TNFα levels were characteristic for IIP, the disorder with frequent AL apoptosis.
Conclusions: DRs participate in AL number regulation, however different mechanisms may drive the process in specific ILD. TNFα proapoptotic effect on AL is
probably dependent on the imbalance of its receptors (CD120A and B). Fas/FasL
system seems to be active by FasL membrane-bound form, but not soluble one.

Conclusions: Analysis of STIP1 genetic variant rs2236647 serves as an asthma
marker. Further investigation with a bigger N is needed to fully validate this study
and establish other possible applications of these findings.

P1781
Distinct clinical characteristics of idiopathic interstitial pneumonia
predominant in upper lobes
Tsuneyuki Oda, Eri Hagiwara, Tomohisa Baba, Hideya Kitamura,
Atsuhito Nakazawa, Takashi Ogura. Department of Respiratory Medicine,
Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan

In severe asthma neutrophil recruitment in bronchial submucosa is associated
with steroid resistance, and in addition Th17-derived cytokines are important in
induction and activation of neutrophils.
We evaluated the differences in inflammatory cells and Th17-related cytokine
in bronchial and nasal submucosa between severe asthmatics (SA) and mild
asthmatics (MA).
Bronchial and nasal biopsies obtained from 20 SA and 20 MA were investigated
by immunohistochemistry.
Bronchial sub-mucosa (BS) of SA showed a higher number of neutrophils, CD4+
and CD8+ compared to MA. Furthermore, the number of IL17-A+, IL17-F+ e
IL-22+ cells in SA was significantly higher. Forced Expiratory Volume (FEV1)
negatively correlated with: CD8+, neutrophils and IL 22+ cells in BS; the number
of neutrophils correlated with IL 17F+ cells and CD8+; CD4+ and CD8+ with
IL22+ cells. Double staining for CD4 or CD8 and IL17F or IL22 showed that all
IL 17F+ and IL22+ cells are also CD4+ or CD8+.
In nasal sub-mucosa (NS) of SA we found higher number of lymphocytes CD4+,
CD8+, mast cells and macrophages, but also of IL 17A+, IL17F+, IL 21+ and
IL22+ cells. FEV1 negatively correlated with: IL-17A+, IL-17F+, IL-21+ and
IL-22+cells in NS. Moreover, the number of CD4+, IL-17F+and IL-22+cells in
BS correlated positively with the equivalent cells in NS.
We showed that in SA an exaggerated neutrophil/lymphocyte infiltration in conjunction with an amplified expression of Th-17 related cytokines in both bronchial
and nasal submucosa suggesting an involvement of IL-17 pathway in the progression to an irreversible steroid-resistant inflammatory process.

Objectives: Idiopathic interstitial pneumonia (IIP) predominant in upper lobes is
not common but present in clinical practice with certain features such as severe
breathlessness and poor outcome. In this study, we aimed to define clinical features
in patients with this type of disease.
Methods: We reviewed the medical records of all 301 patients with surgically
proven IIP in our institute between 2001 and 2011. HRCT was employed to
specify the distribution of the lesion. Pulmonary function, 6-minute walk test,
clinical background, and outcome in patients with IIP predominant in upper lobes
with pathological UIP (upper lobe UIP) were especially analyzed. The data were
compared with those in UIP predominant in lower lobes (usual UIP).
Results: Nine patients of upper lobe UIP and 111 patients of usual UIP were
identified in 301 patients. There was no significant difference in 6-minute walk
test, smoking history or other clinical background between upper lobe UIP and
usual UIP. However, significant difference between the two groups was observed
in KL-6 (600 vs 1166 IU/ml), %DLCO (108.7 vs 78.0%), RV/TLC% (42.6 vs
33.6%), PaCO2 (44.6 vs 41.7 torr), and AaDO2 (7.1 vs 16.8 torr). The increase of
residual volume and PaCO2 may indicate alveolar hypoventilation and contribute
to the respiratory distress in patients with upper lobe UIP, even though pulmonary
diffusing capacity were more likely retained. The survival time tended to be shorter
in patients with upper lobe UIP.
Conclusions: Our results delineate the characteristics of upper lobe UIP and
support the view that upper lobe UIP is a distinct category of IIP.

214. Trials in asthma: asthma exacerbations and
severe asthma
P1782
Use of steroid receptor related STIP1 gene analysis as an asthma marker
Helly Einisman 1 , María Loreto Reyes 1 , Jenniffer Angulo 2 ,
Marcelo López-Lastra 1 , Jaime Cerda 3 , José Antonio Castro-Rodríguez 1 .
1
Pediatrics, Pontificia Universidad Católica de Chile, Santiago, Chile; 2 Medical
Investigation Center, Pontificia Universidad Católica de Chile, Santiago, Chile;
3
Public Health, Pontificia Universidad Católica de Chile, Santiago, Chile
Introduction: Inhaled steroids are first choice for asthma treatment. However,
some patients do not respond, needing higher doses or combined therapies. This
difference in responsiveness might be associated to genetic makeup. We evaluated
the possible association between variations in treatment requirement and single
nucleotide polymorphism (SNP) in importin-13 and STIP1 (steroid receptor related
genes).
Aims: Study SNP in importin-13 and STIP1, in healthy and asthmatic children.
Methods: Healthy children were enrolled by a public call. Asthmatics treated
with ≥3 months of inhaled steroids were enrolled in outpatient clinics. A clinical
questionnaire was applied. SNP were analyzed by PCR-RFLP assay.
Results: 125 children between 2 and 18 years of age were included, 227 healthy
and 75 with asthma. Analysis of STIP1 SNP (rs2236647) was obtained in all
healthy children and in 63 of the 75 asthmatics. The C allele (minor allele) was
present in all asthmatic patients, 46 were heterozygous and 17 homozygous. In
contrast, in healthy children, none were homozygous for this allele, 43/50 were
heterozygous and 7/50 did not have the C allele (p<0.0001). When considered
as a diagnostic test, STIP1 SNP analysis showed to have a sensibility of 100%
with the presence of al least one C allele, and a specificity of 100% considering
being homozygous. We did not find differences regarding asthma control and
treatment requirement. No association could be established with importin-13 SNP
(rs6671164 and rs2301993).

P1783
Over-expression of Th17-related cytokines in bronchial and nasal submucosa
in severe asthma
Fabio Luigi Massimo Ricciardolo 1 , Sabrina Benedetto 1 , Antonino Di Stefano 2 ,
GianMario Massaglia 3 , Bruno Andreetto 4 , Gabriella Favatà 5 ,
Salvatore Conticello 5 , Giorgio Ciprandi 6 . 1 Department of Biological and Clinical
Science, AOU San Luigi Gonzaga, Orbassano, TO, Italy; 2 IRCCS, Fondazione
Maugeri, Veruno, NO, Italy; 3 Division of Respiratory Disease, AOU San Luigi
Gonzaga, Orbassano, TO, Italy; 4 Intensive Care Unit, AOU San Luigi Gonzaga,
Orbassano, TO, Italy; 5 Division of Ear, Nose and Throat, AOU San Luigi
Gonzaga, Orbassano, TO, Italy; 6 IRCCS, AOU San Martino, Genova, GE, Italy

P1784
Effect of corticosteroids on lymphocytes from severe asthma patients
Manminder Kaur 1 , Sophie Reynolds 1 , Lucy Smyth 1 , Simon Hall 2 ,
Karen Simpson 2 , Steven Fox 3 , Dave Singh 1 . 1 NIHR Translational Research
Facility, University of Manchester, United Kingdom; 2 Refractory Respiratory
Inflammation DPU, Respiratory TAU, GSK Medicine Research Centre, Stevenage,
United Kingdom; 3 Statistical Consulting, GSK Medicine Research Centre,
Stevenage, United Kingdom
Patients with severe asthma have persistent airway inflammation that responds
poorly to corticosteroids. Lymphocytes play a central role in disease pathogenesis;
we hypothesized that lung lymphocytes from patients with severe asthma are
insensitive to the effects of corticosteroids.
We investigated suppression of lung lymphocyte cytokine production by corticosteroids in healthy non smokers (HNS) and patients with mild asthma (MA) and
severe asthma (SA).
Patients with MA (n=11), SA (n=11) and HNS controls (n=7) underwent bronchoscopy. Cells obtained by lavage were treated with and without dexamethasone
(0.01, 0.1 & 1μM) for 1 h prior to lymphocyte stimulation with CD 2/3/28 activation beads for 24 h. Supernatants were assayed for IL-2 and IFN-γ by ELISA and
IL-13 and IL-17 by luminex. Mean maximal inhibition data are shown in table 1.
Table 1. Maximal cytokine inhibition achieved by dexamethasone
Cytokine

IL-17
IL-13
IL-2
INFγ

Maximum % inhibition
HNS

MA

SA

54.5
90.9***
63.1**
63.0

58.0*
92.4***
66.3***
65.8*

49.1
70.4
51.9
56.7

*Denotes significantly higher inhibition compared to severe asthma patients. *p<0.05, **p<0.01,
***p<0.001.

Cytokine release was inhibited by dexamethasone in a dose dependent manner.
Dexamethasone had a reduced effect on all cytokines in SA compared to HNS or
MA. Dexamethasone had the greatest effect on the Th2 cytokine IL-13, but had a
lower effect on Th1 and Th17 cytokines
Cytokine production from SA BAL lymphocytes show corticosteroid insensitivity
compared to cells from controls. This phenomenon may be important in the poor
clinical response often observed with corticosteroids. Furthermore, corticosteroids
have a reduced effect on Th1 and Th17 cytokines, which may predominate in SA.
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P1785
Association of glucocorticoid receptor gene polymorphisms of R23K and
R477H and steroid-resistant asthma in Chinese Han population
Feng Zhao, Haofeng Ouyang, Changgui Wu, Zhikui Li. Department of
Respiratory, Xijing Hospital, Fourth Military Medical University, Xi’an, Shaanxi,
China
Some previous studies have shown that steroid resistance in asthma is associated
with the mutation of glucocorticoid receptor (GR) gene. Other studies, however,
have reached the opposite conclusion. The aim of this study was to detect the GR
polymorphisms of R23K and R477H in steroid-resistant (SR) asthma patients and
steroid-sensitive (SS) asthma patients in Chinese Han population, and to elucidate
the association between GR polymorphisms and steroid resistance in asthma.
Sixty-four SR patients and 68 SS patients were recruited for the detection of R23K
and R477H variants, using polymerase chain reaction-sequence specific primers.
Cortisol contents in serum were examined. The equilibrium dissociation constants
(K d ) were calculated by dexamethasone radioligand-binding assay and Scatchard
analysis to determine GR affinity to glucocorticoids. No statistically significant
difference was found in the distribution of R23K polymorphism between SR
patients and SS patients. In R477H, the wild genotype GG and AA frequencies
were significantly lower in SR patients than in SS patients (P=0.043). The cortisol
content in serum was found no significant difference between SR patients and SS
patients, and among different genotypes. No significant differences in K d were
found between GG genotype and GA genotype of R23K variant, GG genotype
and GA+GG genotype of R477H variant. In SR patients, the K d values were
significant higher than in SS patients (P<0.001). These findings suggest that GR
polymorphisms of R23K and R477H exist in Chinese Han population. R477H
variant is associated with steroid-resistant asthma in this population.

P1786
The effect of single-nucleotide polymorphism in IL-13 on airway
hyperresponsiveness in asthmatics
Yu Utsumi, Takayuki Miyamoto, Kenshi Sekimura, Nobuhito Sasaki,
Naomi Suzuki, Yutaka Nakamura, Hitoshi Kobayashi, Kohei Yamaucho. Internal
Medicine, Iwate Medical University School of Medicine, Morioka, Iwate, Japan
Background: Single-nucleotide polymorphism (SNP: rs20541) of IL-13 has been
recognized as a risk factor of asthma. We recently demonstrated that FEV1 in asthmatics with the Q110 variant IL-13 declined faster (Allergol Int 2011). However,
the effects of the variant IL-13 on airway hyperresponsiveness (AHR) have never
been elucidated.
Objectives: To evaluate the effects of SNP (rs20541) in IL-13 on AHR in
asthmatics, we analyzed the relationship between SNP and AHR.
Methods: We recruited 182 asthmatics to the current study who visited the asthma
out-patient clinic in Iwate Medical University Hospital from 2006 to 2011. Subjects
were genotyped using rs20541 by 7500 Fast Real-Time PCR System, (Applied
Biosystems USA). Therapeutic steps (GINA 2011), eosinophil counts in peripheral
blood and serum IgE concentration in those asthmatics were also studied. AHR to
methacholine was measured by Astograph; Jupitor 21 (Chest, Japan). AHR was
expressed as Dmin (U) (average ± SE). Statistical analysis was performed by one
way ANOVA. This study was approved by the ethics committee of Iwate Medical
University.
Results: Genotyping of rs20541 showed that 26 A/A, 77 A/G and 79 G/G. D min
(U) of the 3 genotypes was 1.17±0.300 in A/A, 1.99±0.35 in A/G and 2.85±0.39
in G/G. D min in the 3 genotypes was proved to be significantly different by
Kruskal-Wallis One Way Analysis of Variance (p=0.007). There was no significant difference in therapeutic steps, eosinophil counts or serum IgE concentration
among the 3 genotypes of asthmatics.
Conclusion: SNP (rs20541) in IL-13 was associated with AHR, suggesting that
IL-13 was involved in the progress of AHR through its biological activity on
airway smooth muscles.

Methods: A total of 286 patients with mild to moderate asthma were randomly
assigned to receive either C (1500mg/day) or P for 48 weeks. Patients were allowed
to use long-term asthma control medications. The primary endpoint was annual
frequency of exacerbations, and the secondary endpoints were pulmonary function
and asthma control by ACQ.
Results: At the time of enrollment, the disease type (atopic or non-atopic asthma)
was significantly different (p = 0.02) between the two groups (C, n = 140; P,
n = 140), but no statistically significant differences were observed in any other
baseline characteristics of patients. The frequency of asthma exacerbations, the
primary endpoint, was 5.40/year in the C group and 8.04/year in the P group,
showing a significant decrease in the C group compared with the P group. The risk
ratio of exacerbation was 0.658 (95% CI, 0.595-0.727; p < 0.001). No significant
differences were observed in the pulmonary function or in the asthma control
between the two groups.
Conclusion: C significantly reduced the frequency of asthma exacerbations and
thus provides a new therapeutic concept for long-term asthma management.

P1788
Effect of fluticasone furoate (FF)/vilanterol (VI) once daily (OD) on risk of
severe exacerbations in asthma
Eric D. Bateman 1 , Paul M. O’Byrne 2 , William W. Busse 3 , Jan Lötvall 4 , Eugene
R. Bleecker 5 , Leslie Andersen 6 , Brett Haumann 7 , Lucy Frith 8 , Jessica Lim 8 ,
Loretta Jacques 7 , Ashley Woodcock 9 . 1 Department of Medicine, University of
Cape Town, South Africa; 2 Michael G DeGroote School of Medicine, McMaster
University, Hamilton, Canada; 3 Department of Medicine, University of
Wisconsin, Madison, United States; 4 Krefting Research Centre, University of
Gothenburg, Sweden; 5 Center for Genomics and Personalized Medicine, Wake
Forest University Health Sciences, Winston-Salem, United States; 6 Respiratory
Medicines Development Center, GlaxoSmithKline, Research Triangle Park,
United States; 7 Respiratory Medicines Development Centre, GlaxoSmithKline,
Uxbridge, United Kingdom; 8 Quantitative Sciences Division, GlaxoSmithKline,
Uxbridge, United Kingdom; 9 School of Translational Medicine, University of
Manchester, United Kingdom
Introduction: FF is a novel inhaled corticosteroid in development for the treatment of asthma as a monotherapy and in combination with VI, a long-acting beta2
agonist.
Objectives: To evaluate whether FF/VI significantly decreases the risk of severe
asthma exacerbations vs FF.
Methods: Patients (N=2019; ITT) received OD FF/VI 100/25mcg or FF 100mcg
for ≥24 weeks (up to 76 weeks; study planned to finish after 330 events; event
defined as a patient’s first on-treatment severe asthma exacerbation). Primary endpoint was time to first severe asthma exacerbation. Secondary endpoints: rate of
severe asthma exacerbations per patient per year (PPPY) and change from baseline
trough FEV1 . Safety assessments included adverse events (AE), vital signs and
number of hospitalisations due to a severe asthma exacerbation.
Results: Compared with FF, FF/VI delayed the time to first severe exacerbation
(hazard ratio 0.795 [95% CI: 0.642,0.985]; interim adj p=0.036). The adjusted
probability of experiencing a severe exacerbation by 52 weeks was 12.8% for FF/VI
and 15.9% for FF. PPPY rate was reduced (FF/VI 0.14 vs FF 0.19; p=0.014).
There were greater improvements in trough FEV1 with FF/VI vs FF at Weeks
12, 36 and 52 (p<0.001). Incidence of treatment-related AEs: FF/VI 7%, FF 7%
(on-treatment serious AEs: FF/VI 4%, FF 3%). Number of hospitalisations due
to severe exacerbation was similar between treatments. There were no clinically
relevant differences in vital sign assessments.
Conclusions: FF/VI significantly reduced the risk of severe asthma exacerbations
and improved lung function compared with FF alone. Safety and tolerability were
similar between groups.
Funded by GSK: HZA106837; NCT01086384.

P1789
The value of magnesium sulfate nebulization in treatment of acute bronchial
asthma during pregnancy
Mohamed Badawy, Ibrahim Hasannen. Chest Department, South Valley
University, Qena Faculty of Medicine, Luxor, Egypt Obestetric Department,
Sohag University, Sohag, Egypt

P1787
Preventive effect of carbocysteine on exacerbation of asthma, GAIA
randomised, placebo-controlled multi-centre study
Hiroyuki Sano 1 , Yuji Tohda 1 , Mitsuru Adachi 2 , Takeshi Fukuda 3 , Ken Ohta 4 ,
Shunsuke Shoji 5 , Terumasa Miyamoto 6 . 1 Department of Respiratory Medicine
and Allergology, Kinki University Faculty of Medicine, Osaka-Sayma, Japan;
2
Division of Respiratory Medicine and Allergology, Department of Internal
Medicine, Showa University School of Medicine, Tokyo, Japan; 3 Department of
Pulmonary Medicine and Clinical Immunology, Dokkyo Medical University,
Mibu, Japan; 4 Division of Respiratory Medicine & Allergology, Department of
Medicine, Teikyo University School of Medicine, Tokyo, Japan; 5 Clinical
Department, National Hospital Organization Tokyo National Hospital, Kiyose,
Japan; 6 Internal Medicine and Allergology, Japan Clinical Allergy Research
Institute, Tokyo, Japan
Background: Management of exacerbation is clinically very important in asthma
control. Carbocysteine, which improves airway mucus clearance and has antiinflammatory effects, including antioxidant effect, is expected to prevent asthma
exacerbation in addition to COPD exacerbation.
Objective: To evaluate the preventive effect of carbocysteine (C) on exacerbation
in asthma patients using placebo (P) as a control.

Little is known about the effect of inhaled Mg sulfate when added to B2 agonist
in acute asthma with pregnancy.
Objective: To evaluate the bronchodilator effect of nebulized magnesium sulfate
with B2 agonist in the treatment of acute asthma during pregnancy, and its safety
on pregnancy outcome.
Material and methods: Patients were divided into two groups in a double blind
randomization. Group A" received the routine treatment of acute asthma exacerbation plus nebulized salbutamol in dose of (1 ml of salbutamol solution dissolved
in 9 ml of normal saline). "Group B" received the same above treatment plus
(500 mg (1ml) of magnesium sulfate). Two hours after three sets of nebulization
pulmonary function test and blood gas analysis were done.
Results: Sixty pregnant women’s with acute asthma, 30 patients in each group with
mean age were (25.9±4.01 & 25.7±3.8) in both groups respectively. Comparison
between both groups in pulse rate, arterial oxygen tension and oxygen saturation
were highly significant (P<0.001). FEV1 was (32.68±7.15&56.31±8.25) in group
A& B respectively and the percentage of change was 69% with (highly significant
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P value <0.001). The frequency of acute asthma exacerbation till delivery in both
groups was (3.2±0.98 & 0.4±0.57) in group A and B respectively (95% CI 2.4 to
3.1) with highly significant p value (P<0.001). All patients were delivered either
normal delivery (60% & 66.6%) or C.S (40%& 33.6%) with smooth neonatal
period.
Conclusion: Adding magnesium sulfate to salbutamol nebulization as a therapy
for acute asthma during pregnancy is effective and safe. The availability, cheapness
of this drug especially for the developing countries added to its advantage.

P1790
The effect of a single high dose vitamin D3 on neutrophilic airway
inflammation in nonatopic asthma
J.C. de Groot 1 , E.N. van Roon 2 , H. Storm 3 , E.H. Bel 4 , A. ten Brinke 1 .
1
Respiratory Medicine, Medical Centre Leeuwarden, Leeuwarden, Netherlands;
2
Clinical Pharmacology, Medical Centre Leeuwarden, Leeuwarden, Netherlands;
3
Clinical Chemistry, Medical Centre Leeuwarden, Leeuwarden, Netherlands;
4
Respiratory Medicine, Academic Medical Centre, Amsterdam, Netherlands
Rationale: Vitamin D deficiency has been associated with asthma and increased
risk of respiratory tract infections. An infectious origin in its turn, has been
proposed for nonatopic asthma (Joseph Ann All Asthma Immun 2003) as well as
neutrophilic asthma (Simpson Thorax 2007). Vitamin D enhances anti-microbial
defence and might thereby influence the inflammatory process in the airways.
Therefore, we hypothesized that treatment with high dose vitamin D3 reduces
neutrophilic airway inflammation in patients with nonatopic, neutrophilic asthma
Methods: 28 nonatopic, neutrophilic (≥53% sputum neutrophils (Spanevello,
AJRCCM 2000)) stable asthma patients were included in a randomized doubleblind placebo controlled trial. Patients received 400000 IU vitamin D3 or placebo
orally in one dose. All completed questionnaires and underwent blood sampling,
lung function tests and sputum induction at baseline and after 8 weeks
Results: Baseline characteristics were similar in both arms. Results: see table
Placebo
baseline

8 wks

Vitamin D
baseline

p (between group)

8 wks

Vitamin D, nmol/l
59 (30-113) 57 (34-92) 56 (27-98) 92 (54-115)
sputum neutro, %
74 (63-93) 68 (36-92) 75 (55-98) 79 (16-97)
FEV1/VC, %pred (SD) 95 (11.1)
92 (9.6)
94 (9.8)
95 (8.8)
ACQ
1.2 (0.1-2.6) 1.1 (0.1-2.6) 1.2 (0.1-3.1) 0.9 (0-2.9)

0.001
0.4
0.09
0.007

Conclusion: Treatment with a single high dose vitamin D3 in nonatopic, neutrophilic asthma, does not reduce neutrophilic inflammation, but improves ACQ
as compared to placebo
Implications: The association between vitamin D and asthma is not explained by
its effect on sputum neutrophils. The improvement in asthma control by vitamin
D suggests that other beneficial mechanisms might be involved.

P1791
Long-term efficacy of QMF149 in persistent asthma
Richard Beasley 1 , Bob Lanier 2 , Zsuzsa Márk 3 , Allen Moton 4 , Han-Joo Kim 5 ,
Bettina Hederer 6 . 1 Medical Research Institute of New Zealand, Private Bag,
Wellington, New Zealand; 2 Department of Pediatrics, University of North Texas,
Fort Worth, United States; 3 Pulmonology, Pest County Hospital, Törökbálint,
Hungary; 4 Primary Care, Novartis Pharmaceuticals Corporation, East Hanover,
United States; 5 Integrated Information Science, Novartis Pharmaceuticals
Corporation, East Hanover, United States; 6 Primary Care, Novartis Pharma AG,
Basel, Switzerland
QMF is an investigational once-daily (QD) fixed-dose combination of indacaterol
(IND) and mometasone furoate (MF). The efficacy of QMF was assessed in a randomised, double-blind, multi-centre, 6–21 month, Phase II study. Patients (12–70
years) received QMF (IND maleate 500μg/MF 400μg) or MF (400μg), both QD
via the Twisthaler® *. Based on systemic exposure, this QMF dose is comparable
to 150μg IND/160μg MF in the Concept1 (Breezhaler® ) inhalation device, the
delivery device to be used in future QMF studies. The primary endpoint was
time to first serious exacerbation (resulting in hospitalisation, intubation or death).
Secondary endpoints included time to first exacerbation requiring systemic corticosteroids (SCS), annual rate of exacerbations requiring SCS, lung function and
symptoms. 1519 patients were randomised (QMF 756, MF 763), of which 8 (QMF
2, MF 6) were hospitalised for a serious exacerbation (none required intubation or
resulted in death). QMF reduced the risk of a serious exacerbation vs MF by 69%
(HR=0.31; 90% CI 0.08, 1.19; p=0.076). QMF had a significant risk reduction of
30% in time to first exacerbation requiring SCS (HR=0.70; 95% CI: 0.56, 0.89;
p=0.003), and significantly reduced the annual rate of exacerbations requiring SCS
by 29% (RR=0.71; 95% CI: 0.55, 0.90, p=0.005) vs MF. Trough FEV1 significantly
improved with QMF vs MF at all visits (100 to 140 mL, p<0.001). % days with
no asthma symptoms and no rescue medication use significantly increased with
QMF vs MF (p≤0.001). QMF significantly improved mean ACQ scores vs MF at
all visits (–0.13 to –0.23, p<0.001). This study demonstrates the efficacy of QMF
in patients with persistent asthma.
* Twisthaler® is a registered trademark of Schering-Plough LTD.

P1792
Efficacy and safety of BI 671800, an oral CRTH2 antagonist, as add on
therapy in poorly controlled asthma patients prescribed an inhaled
corticosteroid
Ian Hall 1 , Maria Sarno 2 , Bernd Disse 3 , Sibel Atis 4 , Ekkehard Beck 5 ,
Eric Bateman 6 , Helen Finnigan 2 , Christoph Hallmann 3 , Abhya Gupta 7 ,
Andrew Fowler 2 . 1 Department of Respiratory Disease, University of Nottingham,
United Kingdom; 2 Clinical Development & Medical Affairs/Therapeutic Area
Respiratory Diseases, Boehringer Ingelheim Ltd, Bracknell, United Kingdom;
3
Clinical Development & Medical Affairs/Therapeutic Area Respiratory Diseases,
Boehringer Ingelheim GmBH, Ingelheim, Germany; 4 Department of Chest
Disease, Mersin University School of Medicine, Mersin, Turkey; 5 Department of
Clinical Research, IFG Institut fuer Gesundheitsfoerderung, Ruedersdorf,
Germany; 6 Department of Medicine, University of Cape Town, South Africa;
7
Clinical Development & Medical Affairs/Therapeutic Area Respiratory Diseases,
Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach an der Riss, Germany
Background: BI 671800 is an antagonist of the PGD2 receptor, CRTH2. PGD2
stimulates bronchoconstriction and allergic airway inflammation in animal models. Inhibition of CRTH2 may reduce airway inflammatory cells, IL -4, -5, -13
production, serum IgE and airway hyper reactivity.
Objective: To investigate the efficacy and safety of BI 671800 versus placebo and
montelukast in poorly controlled asthma patients as add on therapy to fluticasone
propionate (FP) MDI (88 μg, bid).
Methods: Adults with asthma (FEV1 60-85% and ACQ >= 1.5) were enrolled in
a randomized, double-blind, parallel arm study comparing BI 671800 400 mg bid
with matching placebo bid or montelukast 10 mg qd for six weeks. The primary
study outcome was change in trough FEV1 .
Results: 243 patients were randomised (mean age 41.6 years, FEV1 72%, ACQ
2.1). Change from baseline in adjusted mean (SE) trough morning FEV1 % predicted versus placebo was 3.87% (1.49) for BI 671800 and 2.37% (1.57) for
montelukast, (one sided p < 0.025 for BI 671800), achieving the primary efficacy
outcome for the study. Change in ACQ mean (SE) scores versus placebo were
-0.28 (0.12) and -0.18 (0.12) for BI 671800 and montelukast respectively (one
sided p < 0.025 for BI 671800). No significant imbalance in adverse events, or
differences in vital signs or laboratory assessments were observed.
Conclusion: Treatment with BI 671800 in poorly controlled asthmatic patients
receiving FP was associated with a significant improvement in FEV1 . BI 671800
was well tolerated at a total daily dose of 800 mg for 6 weeks.

P1793
Improvements in asthma control and quality of life with omalizumab in
allergic (IgE-mediated) asthma patients
Gert-Jan Braunstahl 1 , Marco Deenstra 2 , Janice Canvin 3 , Panos Georgiou 3 ,
Guy Peachey 3 , Chien-Wei Chen 4 . 1 Department of Pulmonary Medicine, St.
Franciscus Gasthuis, Rotterdam, Netherlands; 2 Department of Pulmonology,
Flevoziekenhuis, Almere, Netherlands; 3 Critical Care, Novartis Pharmaceuticals
UK Limited, Horsham, United Kingdom; 4 Critical Care, Novartis
Pharmaceuticals Corporation, East Hanover, United States
Introduction: Optimizing asthma control and improving health-related quality
of life (QoL) are key goals in the management of asthma. The asthma control
test (ACT), the asthma control questionnaire (ACQ), and the asthma quality of
life questionnaire (AQLQ) are important patient-reported outcomes often used to
evaluate treatment efficacy.
Methods: eXpeRience is a global, post-marketing, observational registry established to evaluate the efficacy and safety of omalizumab for 2 years during standard
clinical practice. Data (means [SD]) are presented for the ACT, ACQ, AQLQ and
mini-AQLQ at Months 12 and 24.
Results: Of the 943 patients who entered the registry, 916 were included in the
intent-to-treat population (mean age 45.0±15.0 years). Asthma control and QoL
scores improved in patients receiving omalizumab at Months 12 and 24 compared
with baseline (Table). Improvements exceeded the minimum clinically important
difference at both timepoints (≥3 point increase for the ACT, ≥0.5 point decrease
for the ACQ, and ≥0.5 point increase for the AQLQ and mini-AQLQ).
Baseline (N=916)

ACT*
ACQ†
AQLQ*
mini-AQLQ*

Month 12 (N=734)

Month 24 (N=643)

n

Score (SD)

n

Score (SD)

n

Score (SD)

496
181
132
204

13.0 (4.58)
2.74 (0.976)
4.27 (1.270)
3.81 (1.189)

417
94
92
163

19.1 (4.40)
1.73 (1.116)
5.58 (1.055)
5.04 (1.326)

361
62
81
125

19.7 (4.45)
1.80 (1.068)
5.49 (1.299)
5.20 (1.299)

*An increase in score reflects an improvement. † A decrease in score reflects an improvement.

Conclusions: In patients with severe allergic asthma, treatment with omalizumab
resulted in sustained and clinically meaningful improvements in asthma control
and asthma-related quality of life.
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P1794
Efficacy and safety of fluticasone furoate (FF)/vilanterol (VI) once daily (OD)
for 24 weeks in persistent asthma
Paul M. O’Byrne 1 , Eugene R. Bleecker 2 , Eric D. Bateman 3 , William W. Busse 4 ,
Ashley Woodcock 5 , Richard Forth 6 , Tom Toler 7 , Loretta Jacques 8 , Jan Lötvall 9 .
1
Michael G DeGroote School of Medicine, McMaster University, Hamilton,
Canada; 2 Center for Genomics and Personalized Medicine, Wake Forest
University Health Sciences, Winston-Salem, United States; 3 Department of
Medicine, University of Cape Town, South Africa; 4 Department of Medicine,
University of Wisconsin, Madison, United States; 5 School of Translational
Medicine, University of Manchester, United Kingdom; 6 Quantitative Sciences
Division, GlaxoSmithKline, Research Triangle Park, United States; 7 Respiratory
Medicines Development Center, GlaxoSmithKline, Research Triangle Park, United
States; 8 Respiratory Medicines Development Centre, GlaxoSmithKline, Uxbridge,
United Kingdom; 9 Krefting Research Centre, University of Gothenburg, Sweden
Introduction: FF and VI are, respectively, a novel inhaled corticosteroid and
long-acting beta2 agonist in development as a combined OD therapy for asthma
and COPD.
Objectives: To compare the efficacy and safety of FF/VI with FF and fluticasone
propionate (FP) in patients (≥12 years old; on ICS) with moderate-to-severe
persistent asthma.
Methods: Patients (N=586; intent-to-treat) received FF/VI 200/25mcg OD PM, FF
200mcg OD PM or FP 500mcg twice daily (AM/PM) for 24 weeks. Co-primary
endpoints were change from baseline in trough (pre-bronchodilator) FEV1 and
weighted mean 0–24h serial FEV1 . Secondary endpoints were change from baseline in %rescue-free and %symptom-free 24h periods and Asthma Quality of Life
Questionnaire (AQLQ) score. Safety assessments included adverse events (AEs),
24h urinary cortisol (UC) excretion, vital signs and ECG.
Results: FF/VI improved trough FEV1 (diff. 193mL and 210mL; both p<0.001)
and weighted mean serial FEV1 (diff. 136mL [p=0.048] and 206mL [p=0.003]) vs
FF and FP. Significantly more %rescue-free (11.7 [p<0.001]) and %symptom-free
(8.4 [p=0.01]) 24h periods were reported with FF/VI vs FF. There was no statistical
difference between FF/VI and FF in AQLQ score. Incidence of AEs was similar
across groups. No clinically significant difference was seen across treatments with
respect to 24-h UC excretion, vital signs or ECG.
Conclusions: Treatment with FF/VI over 24 weeks was associated with statistically greater improvements in lung function and asthma stability vs FF and FP,
and was well tolerated in this asthma population.
Funded by GSK (HZA106829; NCT01134042).

P1795
Efficacy and safety of fluticasone furoate (FF)/vilanterol (VI) compared with
fluticasone propionate/salmeterol combination (FP/SAL) in adults and
adolescents with persistent asthma
Ashley Woodcock 1 , Eugene R. Bleecker 2 , Jan Lötvall 3 , Paul M. O’Byrne 4 , Eric
D. Bateman 5 , Hilary Medley 6 , Anna Ellsworth 7 , Loretta Jacques 6 , William
W Busse 8 . 1 School of Translational Medicine, University of Manchester, United
Kingdom; 2 Center for Genomics and Personalized Medicine, Wake Forest School
of Medicine, Winston-Salem, United States; 3 Krefting Research Center, University
of Gothenburg, Sweden; 4 Michael G DeGroote School of Medicine, McMaster
University, Hamilton, Canada; 5 Department of Medicine, University of Cape
Town, South Africa; 6 Respiratory Medicines Development Centre,
GlaxoSmithKline, Uxbridge, United Kingdom; 7 Quantitative Sciences Division,
GlaxoSmithKline, Research Triangle Park, United States; 8 Department of
Medicine, University of Wisconsin, Madison, United Kingdom
Introduction: The combination of FF, a novel inhaled corticosteroid and VI, a
long-acting beta2 agonist, is under development as a once-daily treatment for
asthma and COPD.
Objectives: To compare the efficacy of FF/VI with FP/SAL in patients with
persistent asthma.
Methods: In a randomised, double-blind, double-dummy, parallel-group study,
806 patients received FF/VI (100/25mcg, n=403) or FP/SAL (250/50mcg, n=403)
via a new dry powder inhaler, or DISKUS™, respectively. FF/VI was taken once
daily in the evening, FP/SAL twice daily. Primary efficacy measure was 0–24h
serial weighted mean (wm)FEV1 after 24 weeks of treatment.
Results: Clinically significant improvements from baseline in 0–24h wmFEV1
were seen with both FF/VI (341mL) and FP/SAL (377mL); the adjusted mean
treatment difference was not statistically significant (–37mL, p=0.162). Changes
from baseline in 0–4h wmFEV1 and trough FEV1 supported the primary findings,
as did AQLQ+12, ACT and EQ5-D scores. No difference between treatments
in reported exacerbations was found. Both treatments were well tolerated, with
no clinically relevant effects on urinary cortisol excretion or vital signs, and
no treatment-related serious adverse events; safety profiles were similar across
treatment groups.
Conclusions: Once-daily FF/VI was as effective as twice-daily FP/SAL in improving lung function in patients with persistent asthma, and no safety issues were
identified. No statistically significant treatment difference in efficacy was observed
between the two combination treatments.
Funded by GSK (HZA113091; NCT01147848).

P1796
Tiotropium reduces asthma exacerbations in asthmatic patients with
persistent airflow obstruction uncontrolled despite treatment in accordance
with guidelines
Huib Kerstjens 1 , Ronald Dahl 2 , Ekkehard Beck 3 , Mark Vandewalker 4 ,
Michael Engel 5 , Ralf Sigmund 6 , Wolfgang Seibold 7 , Petra Moroni-Zentgraf 8 ,
Eric Bateman 9 . 1 Department of Pulmonary Medicine and Tuberculosis,
University Medical Center, Groningen, Netherlands; 2 Department of Respiratory
Diseases, Aarhus University Hospital, Aarhus C, Denmark; 3 Medical
Department, IFG - Institut für Gesundheitsförderung GmbH, Rüdersdorf
Brandenburg, Germany; 4 Clinical Trials, Clinical Research of the Ozarks,
Columbia, MO, United States; 5 TA Respiratory Diseases, Boehringer Ingelheim
Pharma GmbH & Co. KG, Biberach an der Riss, Germany; 6 Biostatistics,
Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach an der Riss,
Germany; 7 Clinical Research, Germany, Boehringer Ingelheim Pharma GmbH &
Co. KG, Biberach an der Riss, Germany; 8 TA Respiratory Diseases, Boehringer
Ingelheim Pharma GmbH & Co. KG, Ingelheim am Rhein, Germany;
9
Department of Medicine, University of Cape Town, South Africa
Introduction: Some asthmatics remain symptomatic despite high-dose (HD) inhaled corticosteroids (ICS), long-acting β2 -agonists (LABA) and additional treatments in accordance with guidelines and may have frequent asthma exacerbations.
Methods: We performed a prespecified combined analysis of 2 replicate doubleblind, parallel group trials comparing the effect of adding tiotropium Respimat®
5 mcg or placebo on exacerbation frequency in 912 asthmatics receiving at least
HD ICS+LABA. At study entry, patients had a postbronchodilator (BD) FEV1
<80% predicted, asthma control questionnaire score (ACQ) ≥1.5, and at least one
severe exacerbation in the preceding year. Severe exacerbations were defined as
necessitating systemic corticosteroids for ≥3 days.
Results: Baseline characteristics were similar between treatment groups. The addition of tiotropium was associated with a 21% risk reduction (HR 0.79, P=0.03)
in time to first severe exacerbation. Tiotropium also reduced the risk of any asthma
exacerbation by 31% (P<0.0001), defined by significant increase in symptoms or
PEF drop ≥30% over ≥2 days. There were significant improvements in ACQ and
Asthma Quality of Life Questionnaire in one trial and a trend towards improvement
in the ACQ in the other one. No deaths occurred; adverse events were balanced
across treatments in both trials.
Conclusion: In asthmatics that remain uncontrolled despite HD ICS+LABA,
the addition of tiotropium significantly reduces the risk of asthma exacerbations
requiring treatment with systemic corticosteroids.
Study supported by Boehringer Ingelheim and Pfizer.

P1797
Usability evaluation of NEXThaler® versus Diskus® and Turbuhaler®
Patrick G. Linnane 1 , Thomas Voshaar 2 , Monica Spinola 1 , Alice Campanini 1 ,
Daniel Lock 3 , Mario Scuri 1 , Barbara Ronca 1 , Andrea S. Melani 4 . 1 Chiesi
Farmaceutici, Chiesi Farmaceutici, Parma, Italy; 2 Krankenhaus Bethanien
Moers, Krankenhaus Bethanien Moers, Moers, Germany; 3 Human Engineering
Services, Human Engineering Services, London, United Kingdom; 4 Azienda
Ospedaliera Universitaria Senese, Azienda Ospedaliera Universitaria Senese,
Siena, Italy
Inhaler device characteristics may impact real-world treatment effectiveness.
NEXThaler® (Chiesi Farmaceutici) is a new dry powder inhaler (DPI) designed
for persistent asthma with an innovative full dose feedback system incorporating a novel breath-actuated mechanism: a click is heard and a dose counter
decrements by one count, only after effective full dose delivery. Effectiveness, efficiency and satisfaction are key components of device usability (ISO 13407:1999).
NEXThaler® , Diskus® and Turbuhaler® were compared in a crossover trial in 66
asthmatic patients with no previous experience of using DPIs. After reading the
patient information leaflet, patients performed two inhalations. Device-use errors
and device preference were assessed through video recording and a standardized
questionnaire.
The proportion of patients completing both the first and second inhalation without
making an error was significantly higher with NEXThaler® than Diskus® and
Turbuhaler® (p<0.001) (Fig. 1A). Confidence that the dose had been successfully
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administered was greater with NEXThaler® than other DPIs (p<0.001) (Fig. 1B).
Additionally, NEXThaler® was superior to both Diskus and Turbohaler in terms
of ease of use (74 vs 17 and 9% respectively; p<0.001) and patient preference (75
vs 17 and 8%, respectively; p<0.001).
Overall, effectiveness, efficiency and satisfaction measures each demonstrate that
the usability of NEXThaler® is superior to Diskus® and Turbuhaler® .

P1798
Beclometasone/formoterol administered via extrafine dry powder inhaler in
controlled asthmatic patients: Comparison with pMDI and beclometasone
monotherapy
Francesco Sergio 1 , Catherine Francisco 1 , Annamaria Muraro 1 , Frank Kanniess 2 .
1
Corporate Clinical Development, Chiesi Farmaceutici S.p.A., Parma, Italy;
2
Gemeinschaftspraxis Reinfeld, Gemeinschaftspraxis Reinfeld, Germany
Background: The fixed combination of beclometasone dipropionate and formoterol fumarate (BDP/FF) 100/6 μg pMDI (Foster® ) is approved for treatment
of adult asthmatic patients. In order to provide physicians and patients with
an alternative drug delivery system for BDP/FF, a new dry powder inhaler the
NEXThaler® has been developed, able to ensure consistent dosing in patients who
prefer the use of dry powder inhalers.
Aim: To compare efficacy and safety profile of BDP/FF NEXThaler® with BDP/FF
pMDI or BDP DPI alone in adult patients with controlled asthma.
Methods: 8-week randomised,double-blind, triple-dummy, 3-arm parallel-group
clinical study. After 4-week run-in with BDP/FF pMDI 100/6 bid, 755 patients
were randomised to receive bid BDP/FF NEXThaler® 100/6, BDP/FF 100/6 pMDI
or BDP DPI 100. The primary end-point was change from baseline to the entire
treatment period in average pre-dose morning PEF (mPEF).
Results: Non-inferiority of NEXThaler® vs pMDI was shown for mPEF (LSmeans
difference:-1.84L/min; 95%CI[-6.73;3.05]) and lower limit of the 95%CI was above
the pre-defined non-inferiority margin of -15L/min. Superiority of both combinations over BDP DPI was shown (p<0.001) providing evidence of assay sensitivity
of the study. Both BDP/FF formulations were statistically superior to BDP alone in
terms of ACQ score (p=0.009 and 0.008) and % of rescue use-free days (p=0.033
and 0.006) as well as pulmonary function tests over the entire treatment period.
No relevant drug related AEs were observed.
Conclusion: NEXThaler® is an effective and well-tolerated alternative delivery
device for treatment of asthmatic patients with BDP/FF.

P1799
Improving inhalation parameters through dry powder inhalers (DPIs) after
an acute asthma exacerbation
Wahida Azouz 1 , Mokhtar El-Soussi 2 , Henry Chrystyn 1 . 1 Pharmacy, University
of Huddersfield, United Kingdom; 2 Respiratory, Tripoli Medical Centre, Tripoli,
Libyan Arab Jamahiriya
All DPIs are passive inhalers because they require the generation of an internal
energy (P) from an interaction between the patient’s inhalation and the device’s
resistance to deaggregate the formulation in the metered dose. During acute exacerbations patient inspiratory effort will be reduced and thus P will be reduced. We
have measured the inhalation profiles of 18 asthmatics, mean(SD) age 42.0(11.8)
years, on days 1-4 following their admission with an acute exacerbation. These
measurements have been made using a Diskus (DKS), Easyhaler (EASY) and
Turbuhaler (TBH) - inhalers with medium, medium/high and high resistance.

FEV1 % pred
DKS
PIF (L/min)
PP (kPa)
ACC (KPa/sec)
IV (L)
TBH
PIF (L/min)
PP (kPa)
ACC (KPa/sec)
IV (L)
EASY
PIF (L/min
PP (kPa)
ACC (KPa/sec)
IV (L)

Day 1

Day 2

Day 3

Day 4

40.9 (12.5)

47.9 (13.6)

55.6 (12.6)

58.2 (11.8)

42.3 (8.9)
1.60 (0.74)
2.31 (1.38)
0.80 (0.34)

51.0 (8.7)
2.28 (0.83)
3.63 (2.49)
0.90 (0.30)

65.7 (16.0)
3.91 (2.07)
6.72 (3.68)
1.11 (0.36)

77.0 (15.4)
5.27 (2.10)
10.26 (8.21)
1.35 (0.31)

35.1 (4.9)
1.42 (0.41)
2.55 (1.12)
0.55 (0.25)

41.4 (5.60)
1.98 (0.52)
4.29 (2.12)
0.64 (0.29)

45.3 (6.3)
2.38 (0.66)
4.53 (1.71)
0.72 (0.26)

50.9 (7.2)
3.00 (0.83)
6.23 (3.06)
0.84 (0.26)

31.3 (3.7)
2.33 (0.53)
4.60 (1.78)
0.53 (0.18)

38.3 (4.7)
3.51 (0.85)
6.94 (2.32)
0.63 (0.17)

43.3 (6.5)
4.52 (1.35)
9.06 (3.77)
0.77 (0.26)

48.2 (7.6)
5.59 (1.74)
11.15 (4.91)
0.86 (0.34)

PIF, peak inhalation flow; PP, peak turbulent energy; ACC, initial acceleration of the inhalation;
IV, inhalation volume. All p<0.001 except TBH IV <0.05.

All parameters improved. PIF should not be considered in isolation and provides
the wrong message, especially for high resistance DPIs, as PP and ACC are more
important. The significance of the IV results needs to be investigated.

227. Monitoring of airway diseases: far from the
airways
1832
Fixed airflow obstruction in asthma is related to systemic eosinophilic
inflammation – Results from the Swedish GA2 LEN survey
Andrei Malinovschi 1 , Christer Janson 1 , Karl Franklin 2 , Bertil Forsberg 2 ,
Roelinde Middelveld 3 , Gunilla Hedlin 3 , Sven-Erik Dahlén 3 , Kjell Alving 1 .
1
Department of Medical Sciences, Uppsala University, Uppsala, Sweden;
2
Department of Public Health and Clinical Medicine, Umeå University, Umeå,
Sweden; 3 Karolinska Institute, The Centre for Allergy Research, Stockholm,
Sweden
Background: Patients with asthma and fixed airflow obstruction represent a
difficult-to-treat subgroup. Increased local airways inflammation has been linked
to fixed airflow obstruction, but few studies have analysed the relation to systemic
eosinophilic inflammation, a component not reached by inhaled corticosteroids.
Methods: Non-smoking healthy subjects (n=130) and non-smoking asthma subjects (n=357), aged 17-76 years performed lung function, exhaled NO (FeNO)
and urine eosinophil protein X (uEPX) measurements. Fixed airflow obstruction
was defined as postbronchodilator FEV1/FVC under the lower limit of normality
(Hankinson et al. AJRCCM 1999).
Results: Asthmatic subjects with fixed airflow obstruction (n=56) had higher uEPX
levels than asthmatics without fixed airflow obstruction (n=301) ((62.4 ng/mL (51.9,
75.1)) vs. 47.2 (44.1, 50.6)) or healthy controls (40.0 (36.2, 44.2)) (geometric mean
(95%CI)) (all p-values<0.05). No differences (p=0.32) were found between asthmatic subjects with or without fixed airflow obstruction in terms of FeNO, whereas
both asthma groups had higher levels than controls (p<0.01). Increased levels of
uEPX (p=0.04), use of inhaled corticosteroids (p=0.01) and increased age (p=0.05)
were independently related to persistent airflow obstruction in asthmatics, after
adjustments for study centre, height, atopy, sinusitis, rhinitis and time of day for
measurements.
Conclusion: Persistent airflow obstruction in asthma was accompanied by increased urinary excretion of EPX. Further studies are warranted to investigate
if more aggressive treatment of the systemic inflammation may be required to
prevent fixed airflow obstruction.

1833
Prediction of new-onset wheeze based on serum inflammation biomarkers –
Evaluation using univariate and multivariate techniques
Mona Lärstad 1 , Mats Josefson 2 , Kjell Torén 1 , Anna-Carin Olin 1 . 1 Occupational
and Environmental Medicine, Institute of Medicine, University of Gothenburg,
Sweden; 2 Analytical Science, AstraZeneca R&D, Mölndal, Sweden
Asthma is associated with inflammation in the airways and wheeze. The hypothesis is that increased levels of inflammation biomarkers among subjects without
respiratory symptoms are a sign of subclinical airways inflammation.
Objective: To evaluate if increased levels of inflammation biomarkers in serum
predicts later onset of wheeze.
Methods: We followed up 2,200 subjects from a general population-based study.
At baseline, the subjects were investigated with questionnaires, blood samples,
spirometry and FENO. All subjects reporting tobacco smoking, wheeze, asthma,
asthma symptoms, or CRP >5 at baseline were excluded. Four years later all
subjects got a respiratory questionnaire, which 86.2% completed. The association
between baseline levels of a panel of cytokines in serum and incident wheeze was
evaluated using non-parametric statistical methods and orthogonal projection to
latent structures - discriminant analysis (OPLS-DA). Subjects with FENO levels
between the 45th percentile and the 55th percentile served as controls (n=101),
and were compared to subjects with new-onset wheeze (n=29).
Results: The median levels of TNF, IL-1, IL-2, IL-4 and IL-12 at baseline were
significantly higher among those with new-onset wheeze (p<0.05). This was
supported by OPLS-DA, where TNF, IL-1, IL-4 and IL-12 scored the highest
probability. The median levels of IL-5, IL-8, IL-10 and IL-13 at baseline were
significantly lower (p<0.05).
Conclusions: Our results indicate that the levels of serum inflammation biomarkers in respiratorily healthy subjects were associated with an increased risk of
developing wheeze.

1834
Vitamin D insufficiency in adult asthma: Association with asthma severity
and control
Stephanie Korn 1 , Marisa Hübner 1 , Matthias Jung 1 , Maria Blettner 2 ,
Roland Buhl 1 . 1 Pulmonary Dept., Mainz University Hospital, Mainz, Germany;
2
Institute of Medical Biostatistics, Epidemiology, and Informatics, Mainz
University Hospital, Mainz, Germany
Data in asthmatic children suggest that low vitamin D levels are associated with poor
asthma control, reduced lung function, and increased medication intake. To inves-
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tigate the role of vitamin D insufficiency in adult asthmatics 25-hydroxyvitamin D
was measured in 280 adult patients with asthma (mean±SEM: 45.0±0.8 yrs., 40%
male, FEV1 74.9±1.4%) and correlated with clinical parameters of asthma control.
The majority of patients had severe asthma (n=155, 55%) and were uncontrolled
(n=144, 51%). Serum levels of vitamin D were significantly related to asthma
severity (mean±SEM: intermittent 31.1±3.2 ng/ml, mild 27.3±1.6 ng/ml, moderate 26.5±1.5, severe 24.0±0.9, p=0.046) and asthma control (controlled 29.5±1.9,
partly controlled 25.9±1.1, uncontrolled 24.2±1.0 ng/ml, p=0.030). Frequency of
vitamin D insufficiency (vitamin D <30 ng/ml) was significantly higher in patients
with severe or uncontrolled asthma and was associated with a lower FEV1 (vitamin
D <30 vs. ≥30 ng/ml 2.3±0.1 L vs. 2.7±0.1 L, p=0.006), higher levels of exhaled
NO (45±4 ppb vs. 31±4 ppb, p=0.023), a higher BMI (28.3±0.5 vs. 25.1±0.4,
p<0.001), and sputum eosinophilia (5.1±1.6% vs. 0.5±0.2%, p=0.005).
Levels of serum vitamin D were associated with clinical parameters of asthma
severity and control supporting the hypothesis that improving suboptimal vitamin
D status might be effective in prevention and treatment of asthma.

1835
Asthma, upper airway disease and systemic inflammation in patients with
Churg Strauss syndrome and severe chronic asthma
Manuela Latorre 1 , Federica Novelli 1 , Veronica Seccia 2 , Chiara Baldini 3 ,
Paolo Iannicelli 2 , Federico Dente 1 , Maria Laura Bartoli 1 , Stefano Bombardieri 3 ,
Pier Luigi Paggiaro 1 . 1 Cardiothoracic and Vascular Department, Respiratory
Pathophysiology Unit, Pisa, Italy; 2 Internal Medicine Department, Rheumatology,
Pisa, Italy; 3 Neuroscience Department, Otholaryngologi Unit, Pisa, Italy
Background: The bronchial and systemic eosinophilic inflammation is a wellknown distinctive tract in patients with SCA (severe chronic asthma) and with
CSS (Churg Strauss syndrome), where the upper airways disease is a comorbidity
which strongly influences the respiratory symptoms.
Aims: To compare the functional and biological characteristics of patients with
SCA and CSS in relation to systemic asset and level of therapy; to define the upper
airways diseases and to characterize nasal inflammation.
Methods: 35 patients with CSS and 21 with SCA were enrolled. All patients
were assessed for lung function and bronchial iperreactivity. Asthma control was
established according to GINA guidelines and by ACT questionnaire, the quality
of life by AQLQ. Sputum eosinophil percentages, exhaled nitric oxide, peripheral
blood eosinophil counts and nasal disease and cytology were assessed.
Result: The two groups of patients were similar in lung function, asthma control
and quality of life. While CSS patients showed higher sputum eosinophil percentages (38[91] vs 15[94], p<0.05) SCA patients had higher peripheral eosinophil
counts (895±740 vs 592±579, p<0.05), depending probably by the different
therapy (higher systemic therapy in CSS vs higher ICS dose in SCA).The majority
of patients presented upper airway involvement, with eosinophilic inflammation
evidence (nasal eosinophilic %: 0.5[38] CSS vs 0.6[10] CSA).
Conclusions: Both groups of patients showed partially controlled eosinophilic
airway inflammation. The ICS dose in CSS patients seems not appropriate to the
asthma severity. Eosinophilic upper airway inflammation may represent a limit to
achieve a good asthma control.

1837
Calprotectin – A marker of mortality in COPD? Results from a prospective
cohort study
Dennis Back Holmgaard 1 , Lone Hagens Mygind 3 , Ingrid Louise Titlestad 2 ,
Hanne Madsen 2 , Svend Stenvang Pedersen 1 , Ole Hartvig Mortensen 4 ,
Court Pedersen 1 . 1 Department of Infectious Diseases Q, Odense University
Hospital, Odense, Denmark; 2 Department of Respiratory Medicine J, Odense
University Hospital, Odense, Denmark; 3 Department of Infectious Diseases,
Aalborg Hospital, Aalborg, Denmark; 4 The Centre of Inflammation and
Metabolism, Department of Infectious Diseases and Copenhagen Muscle
Research Centre, Rigshospitalet, Copenhagen N, Denmark
Background: Neutrophil involvement in chronic obstructive pulmonary disease
(COPD) is well established. Calprotectin comprises more than 45% of the cytosolic
content of neutrophils, and has been shown to be useful as a marker of inflammatory activity in inflammatory bowel disease (IBD) and rheumatoid arthritis
(RA). Since disease activity in COPD seems dependent, in part, by neutrophil
driven inflammation we decided to investigate whether plasma level of calprotectin
(p-calprotectin) was associated with mortality in COPD.
Methods: We measured p-calprotectin in blood samples from 458 patients suffering from moderate to very severe COPD in stable phase. Patients were stratified
into three groups according to p-calprotectin. Outcome measure was mortality in
a 3 year follow-up period. Analyses were adjusted for factors known to influence
mortality using multivariate cox proportional hazard regression analysis (Cox PH).
Results: Absolute mortality increased from 16.2% (p-calprotectin< 100 ng/ml), to
27.8% (p-calprotectin100-200 ng/ml), and to 39.0% (p-calprotectin> 200 ng/ml).
In Cox PH p-calprotectin level > 200 ng/ml [HR 2.16 (CI 95%: 1.19-3.91)] when
adjusting for factors known to influence mortality.

Conclusions: p-Calprotectin levels >200 ng/ml are associated with increased mortality in patients with moderate to very severe COPD in stable phase. P-calprotectin
is a potential marker of airway inflammatory activity.

1838
Collagen degradation profile in serum of patients with COPD or IPF
F. Genovese, J.S. Sand, M.J. Nielsen, F.J. Martinez, C.M. Hogaboam, M. Han,
M.A. Karsdal, D.J. Leeming. Fibrosis Group, Nordic Bioscience, Herlev,
Denmark

1836
Airway and systemic inflammation during Churg-Strauss syndrome natural
course
Manuela Latorre 1 , Chiara Baldini 2 , Federica Novelli 1 , Federico Dente 1 ,
Stefano Bombardieri 2 , Pier Luigi Paggiaro 1 . 1 Cardiothoracic and Vascular
Department, Respiratory Pathophysiology Unit, Pisa, Italy; 2 Internal Medicine
Department, Rheumatology, Pisa, Italy
Background: Asthma is a key feature in Churg-Strauss syndrome (CSS) but the
relationship between airway and systemic manifestations over the follow-up have
been scarcely investigated.
Aims: To compare in CSS patients asthma activity/severity and systemic disease activity/damage, sputum inflammatory markers with inflammatory disease
biomarkers, asthma severity and airway inflammation.
Methods: 35 patients with CSS were enrolled. All patients were assessed for lung
function and bronchial hyperreactivity. Asthma severity and control were established according to GINA guidelines and by ACT questionnaire. We measured:
sputum eosinophil percentage and exhaled nitric oxide, the Birmingham Vasculitis
Activity Score (BVAS) and Vasculitis Damage Index (VDI), peripheral blood
eosinophils count, and serum anti-neutrophil cytoplasmic autoantibody, eosinophil
cationic protein, IgE, IL2-4-5.
Results: Despite the majority of the patients presented a complete systemic remission (BVAS:14±2 diagnosis vs 2.5±2 follow-up), 80% showed a moderate/severe
chronic asthma with vasculitis damage (VDI: 0 at diagnosis vs 1.7±0.8 at followup). A significant correlation was detected between sputum eosinophil counts and
ACT (r=-0.64, p=0.014) and sputum eosinophil counts and GINA control score
(p=0.008). No statistical correlation was found between peripheral eosinophil
count and asthma severity, and between sputum inflammatory markers and blood
inflammatory mediators.
Conclusion: Chronic asthma negatively affects the natural history of CSS. Sputum
inflammatory markers might represent a complementary tool in monitoring asthma
component in CSS patients, as well as blood inflammatory disease biomarkers
reflect CSS systemic activity.

Introduction: Fibrosis is a common consequence of COPD and IPF characterized
by fibroblast proliferation and extracellular matrix (ECM) remodeling. The most
representative ECM component in lungs is collagen, and an imbalance in collagen
turnover rate may lead to its accumulation eventually resulting in fibrosis.
Aims and objectives: During pulmonary fibrosis collagens type I, III, IV, V,
VI are deposited in the lungs and are degraded by disease relevant proteases.
Thus collagen fragments (neoepitopes) are released into circulation: our aim is to
investigate their potential as markers for lung ECM turnover.
Methods: Levels of serum matrix metalloprotease degraded type I (C1M), III
(C3M), IV (C4M), V (C5M) and VI (C6M) collagen and ADAMTS-4 degraded
type III collagen (C3A) were assessed in serum from patient with COPD or IPF
and healthy controls using a competitive ELISA assay.
Results: All serum markers were significantly elevated in COPD compared to
controls (p<0.05-0.01, up to +289% for C1M), and C1M, C3M, C5M and C6M
were highly elevated in all severity groups of IPF (p<0.05-0.0001, up to +233%
for C1M). The area under the curve calculated using the receiver operating characteristic (AUROC), describing the diagnostic power of the marker, was >85%
for C1M, C3M, C5M and C6M for COPD and IPF patients versus controls, while
C4M and C3A had an AUROC>89% for COPD versus controls but were unable
to diagnose IPF patients.
Conclusions: Four out of six collagen degradation serum markers were elevated
in patients with mild COPD and IPF, who would benefit the most from early diagnosis. This small study highlights the potential of neoepitope collagen turnover
marker for separation of healthy versus COPD and IPF patients.
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1839
Downregulation of Th 17 response after low dose clarithromycin in non-CF
bronchiectasis patients
Evangelia Fouka 1 , Ioannis Kotsianidis 2 , George Kolios 3 , Paraskevi Miltiades 2 ,
Konstantinos I. Arvanitidis 3 , Eirini Filidou 3 , Emmanouil Paraskakis 4 ,
Paul Zarogoulidis 5 , Eftyxia Kalaitzidou 1 , Demosthenes Bouros 5 . 1 1st Pulmonary
Department, General Hospital G. Papanikolaou, Thessaloniki, Greece;
2
Department of Hematology, University Hospital of Alexandroupolis, Democritus
University of Thrace, Alexandroupolis, Greece; 3 Laboratory of Pharmacology,
Faculty of Medicine, Democritus University of Thrace, Alexandroupolis, Greece;
4
Paediatric Department, University Hospital of Alexandroupolis, Democritus
University of Thrace, Alexandroupolis, Greece; 5 Pulmonary Department,
University Hospital of Alexandroupolis, Democritus University of Thrace,
Alexandroupolis, Greece
Introduction: Th17 lymphocytes and, particularly, IL-22-secreting Th17 cells play
a crucial role in neutrophilic inflammation and tissue injury. It has been shown
that clarithromycin (CAM) has antiinflammatory and immunoregulatory effects.
However, the effect of CAM administration on Th17 response in the setting of
non-CF bronchiectasis has not yet been studied.
Aim: To evaluate the effects of CAM prophylaxis on the inflammatory process
and Th17 response in patients with steady-state non-CF bronchiectasis.
Methods: Ten adult patients received CAM 500mg per day p.o. for 12 weeks.
Peripheral blood Th17 cells were analyzed by flow cytometry using antibodies
against CD4, IL-17 and IL-22. IL-17 concentrations in exhaled breath condensate
(EBC) were quantified using a commercially available ELISA. Pulmonary function
tests (PFT) and clinical data were recorded during the treatment period.
Results: Post treatment CD4+IL17+ count (cells/μl) and EBC IL-17 levels (pg/ml)
decreased significantly (mean 3.2016±2.7280 vs 2.8181±1.9426, p=0.001 and
4.3560±1.5899 vs 3.2990±0.74311, p<0.001, respectively). Mean pO2 (mmHg)
improved significantly (72.8±6.477 vs 79.3±10.242, p<0.001), while PFT and
pCO2 remained unaltered. Notably, the decrease in CD4+IL17A+ cell count correlated with the decrease in exacerbations (r: 0.618, p=0.057) and the pO2 increase
(r: 0.648, p=0.043), while the decrease of IL-22+IL-17+ effectors correlated with
the decrease in EBC IL-17 levels (r: 0.852, p=0.002).
Conclusion: We report for the first time that low dose CAM in patients with
non-CF bronchiectasis appears to reduce lung inflammatory process potentially
via downregulating the Th17 response.

228. Cystic fibrosis (adults and children): new
therapies and detection of early lung disease
1840
Effects of the CFTR potentiator, ivacaftor, in two phase 3 trials in subjects
with CF who have the G551D-CFTR mutation
J. Stuart Elborn 1 , Claire Wainwright 2 , Isabelle Sermet-Gaudelus 3 ,
Sally Rodriguez 4 , Karl Yen 4 , Bonnie Ramsey 5 . 1 Centre for Infection and
Immunity, Queens University, Belfast, United Kingdom; 2 Children’s Respiratory
Centre, University of Queensland, Brisbane, Australia; 3 Centre d’Investigation
Clinique, Hopital Necker, Paris, France; 4 Clinical Research and Biostatistics,
Vertex Pharmaceuticals Incorporated, Cambridge, United States; 5 Clinical and
Translational Research, Seattle Children’s Hospital, Seattle, WA, United States
Rationale: Two Phase 3 studies were conducted to assess the effect of ivacaftor
in subjects with CF who have the G551D-CFTR mutation.
Methods: These were randomized, double-blind, placebo-controlled, multicenter
studies. Subjects received placebo or ivacaftor (150 mg q12h) for 48 weeks in
addition to their prescribed therapies. STRIVE enrolled 161 subjects with CF who
were ≥12 years and had % predicted FEV1 at screening of 40%-90%. ENVISION
enrolled 52 subjects who were 6-11 years and had % predicted FEV1 at screening
of 40%-105%.
Results: Analysis of the primary endpoint (absolute change in % predicted FEV1
through Week 24) showed a significant treatment effect in both studies. The
treatment difference was 10.6 percentage points in STRIVE (P<0.0001) and 12.5
percentage points in ENVISION (P<0.0001) when compared to placebo. In both
studies, the improvements were rapid in onset. In STRIVE, there was a 55%
reduction in pulmonary exacerbation risk for subjects in the ivacaftor group vs.
subjects in the placebo group through Week 48 (P=0.0012). In ENVISION, too
few subjects experienced pulmonary exacerbations to make meaningful comparisons. In both studies, most adverse events were respiratory in nature and similar
to placebo. In STRIVE, 10 placebo (12.8%) and 6 ivacaftor (7.2%) subjects
discontinued treatment. In ENVISION, 4 placebo (15.4%) subjects discontinued
treatment while no ivacaftor-treated subjects discontinued.
Conclusions: In subjects with CF 6 years and older with the G551D mutation,
ivacaftor was highly effective in the treatment of CF, as evidenced by improvement
in clinical outcomes. Safety of ivacaftor was comparable to placebo.
Sponsored by Vertex.

1841
Effect of ivacaftor on lung clearance index and FEV1 in subjects with CF who
have the G551D-CFTR mutation and mild lung disease
Felix Ratjen 1 , Helen Sheridan 2 , Po-Shun Lee 3 , Tao Song 3 , Anne Stone 3 ,
Jane Davies 4 . 1 Respiratory Medicine, The Hospital for Sick Children, Toronto,
ON, Canada; 2 Department of Child Life and Health, University of Edinburgh,
United Kingdom; 3 Clinical Research and Biostatistics, Vertex Pharmaceuticals
Incorporated, Cambridge, United States; 4 Paediatric Respiratory Medicine &
Gene Therapy, Royal Brompton Hospital and Imperial College, London, United
Kingdom
Objectives: This study assessed the use of LCI as a more sensitive measure of
improvement in lung function in subjects with FEV1 in the normal range
Methods: This Phase 2, randomized, double-blind, placebo-controlled, multicenter, crossover study evaluated the effect of ivacaftor on LCI derived from multiple
breath washout of SF6 using an open system Innocor device. Key inclusion were
age ≥6 years, a G551D-CFTR mutation on at least one allele, FEV1 >90%
predicted, and LCI >7.4 (upper limit of normal). Ivacaftor 150 mg or placebo was
administered q12h for two 4-week periods with a 4-week washout in between.
Results: Mean (SD) baseline parameters for the 20 randomised patients were 16.6
(10.9) years for age, 9.0 (1.5) for LCI and 97.2 (10.6) percent predicted for FEV1 .
The treatment effect of ivacaftor for adjusted mean change from baseline in LCI
at Day 29 was -2.07 (P=0.0004) whereas the mean change from baseline in FEV1
was 7.0% (P=0.0117). Treatment difference for the mean change from baseline
in sweat chloride was -45.8 mmol/L (P<0.0001). In the ivacaftor period, adverse
events were reported in 13 subjects and serious adverse events in 2 subjects; the
correspondent changes in the placebo period, were AEs in 15 and SAEs in 1
subject.
Conclusions: In subjects with CF who have mild lung disease, ivacaftor treatment
improved ventilation inhomogeneity as measured by LCI and respiratory function
as measured by percent predicted FEV1 . Adverse events were consistent with
previous ivacaftor studies and mostly related to manifestations of CF.
Sponsored by Vertex.

1842
Long-term safety and efficacy of ivacaftor in subjects with CF who have the
G551D-CFTR mutation
Edward McKone 1 , Sally Rodriguez 2 , Karl Yen 2 , Jane Davies 3 . 1 Department of
Respiratory Medicine, St. Vincent’s University Hospital, Dublin, Ireland;
2
Clinical Research and Biostatistics, Vertex Pharmaceuticals Incorporated,
Cambridge, MA, United States; 3 Paediatric Respiratory Medicine & Gene
Therapy, Royal Brompton Hospital and Imperial College, London, United
Kingdom
Objectives: Ivacaftor was evaluated in 2 48-week Phase 3 studies. This 96-week
open-label extension (PERSIST) evaluated the safety and efficacy of long-term
ivacaftor in subjects who completed the prior trials (STRIVE and ENVISION).
Methods: 192 subjects who completed treatment in STRIVE or ENVISION enrolled in PERSIST. All subjects received ivacaftor 150 mg q12h in addition to
prescribed therapies. Here we report the results of 96 weeks of treatment for
subjects who were in STRIVE (n=144) and 72 weeks for those in ENVISION
(n=48).
Results: For subjects who received ivacaftor in the placebo-controlled studies, the
FEV1 improvements were sustained in PERSIST. For STRIVE subjects, the mean
(SD) absolute change from STRIVE baseline in % predicted FEV1 was 9.4%
(8.3%) on Day 1 of PERSIST (Week 48 in STRIVE), 10.3% (9.3%) at Week 72,
and 9.5% (10.1%) at Week 96. For ENVISION subjects, the mean (SD) absolute
change from ENVISION baseline was 10.2% (15.7%) on Day 1 of PERSIST,
9.1% (15.6%) at Week 60, and 10.1% (14.2%) at Week 72. For placebo subjects in
STRIVE or ENVISION, the FEV1 improvements in PERSIST were similar to those
observed in ivacaftor subjects during the placebo-controlled studies. The mean
(SD) absolute change from PERSIST baseline was 9.4% (8.5%) at Week 96 for
STRIVE placebo subjects and 8.1% (12.5%) at Week 72 for ENVISION placebo
subjects. The safety profile observed in PERSIST was generally consistent with
the safety profile observed during ivacaftor treatment in STRIVE and ENVISION.
Conclusions: Ivacaftor-related improvements in lung function were sustained with
additional ivacaftor treatment. No new clinically important safety concerns were
identified.
Sponsored by Vertex.

1843
Inhaled glutathione tolerability and efficacy in patients with cystic fibrosis
Cecilia Calabrese, Valeria Raia, Vincenzo Carnovale, Pasquale Abete,
Antonella Tosco, Antonio Magliocca, Alida Casale, Claudia Basile, Paola De
Fazio, Carmelindo Mario Enrico Tranfa. Cardio Thoracic and Respiratory
Science, Monaldi Hospital, Naples, Italy
In CF patients, Glutathione (GSH), the first-line defence of lungs against oxidative
stress, is severely reduced. A randomized, single blind controlled trial of inhaled
GSH vs placebo (NCT01450267) is underway to evaluate the effect of GSH in a
cohort of CF patients.
94 CF patients (48 F, median age 20.8 years) in regular follow up at the Regional
Pediatric and Adult CF Center of Naples, were enrolled, 50 patients (23 F) were
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randomly assigned to the GSH group and 44 (25 F) to the placebo group. The inclusion criteria were: CF diagnosis by sweat test and/or two CF causing mutations,
age of patients >6yrs, FEV1% >40% of the predicted value, negative culture for
Burkholderia Cepacia. Spirometry was performed before, 10 and 60 minutes after
GSH inhalation test (10 mg/kg, maximum dosage 600mg/dose) in order to assess
tolerability. Follow-up visits including spirometry took place one, three, six, nine
months and after the end of treatments.
No patients showed a decrease in FEV1% >15% after GSH inhalation. In
the subgroup of CF patients (n=27) with an obstructive ventilatory defect
(FEV1/FVC<88%) six months therapy with GSH determined a statistically significant increase in FEV1% (58.3±13.2 vs 62.6±15.1 p =0.048) compared to the
group (n=20) treated with placebo (59.3±14.9 vs 56.8±18.4).
Preliminary results suggest that inhaled GSH is well tolerated and determines an
improvement in the respiratory function in CF patients.

1844
Assessment of lung function in pre-school children with cystic fibrosis by
nitrogen washout
Jacquelyn Zirbes 1 , Dario Prais 2 , Colleen Dunn 1 , Carlos Milla 1 . 1 Center for
Excellence in Pulmonary Biology, Stanford University, Palo Alto, CA, United
States; 2 Pediatrics, Schneider’s Children’s Medical Center, Petach Tikvah, Israel
Pulmonary function in young children can identify the early manifestations of
diseases like cystic fibrosis (CF) and prompt to early intervention. We evaluated
in pre-school age children the performance of ventilatory indices obtained from
N2 washout (FRC, LCI, Scond, Sacin) as to their feasibility and ability to detect
differences between disease and control groups. N2 washout was performed with a
novel system that utilizes an ultrasonic flow sensor as well as O2 and CO2 sensors
(Exhalyzer, EcoMedics AG). N2 washout was performed during tidal breathing
and using 100% Oxygen. Three maneuvers free of artifact were obtained whenever
possible and allowing for 2-times the washout time to lapse between maneuvers.
This was followed by spirometry and aiming to obtain at least 3 valid flow volume
loops. Study groups included children ages 3 to 6 year old with CF (n=20) and
asthma (AS, n=15), as well as a group of healthy controls (HC, free from history
of respiratory disease or cigarette smoke exposure). Children were studied at a
period of freedom from any acute symptomatology. Research quality Nitrogen
washout could be completed in 90% of CF, 75% of AS and 70% of HC. FRC
was comparable between the groups (p=0.1). The LCI from the N2 washout was
elevated in CF with a mean of 10.4±2.6, as well as Scond 0.05±0.03 and Sacin
0.5±0.5, which was statistically significant from the other 2 groups (p<0.05). We
conclude that N2 washout can be completed without difficulty even in children
that have little familiarity with pulmonary function testing. Indices obtained from
the N2 washout can detect defects in ventilatory function in children with CF that
distinguishes them from other children.

1845
Alternative multiple breath washout outcomes for clinical trials in cystic
fibrosis
Felix Ratjen 1 , Juliana Salazar 1 , Renee Jensen 1 , Reshma Amin 1 ,
Per Gustafsson 2 , Sanja Stanojevic 1 , Padmaja Subbarao 1 . 1 Respiratory Medicine,
Hospital for Sick Children, Toronto, ON, Canada; 2 Department of Paediatrics,
Central Hospital, Skoevde, Sweden
The Lung Clearance Index (LCI) is a sensitive marker of early lung disease.
and LCI, but not spirometry, was able to detect treatment effects of hypertonic
saline in CF patients with mild disease (Amin et al; Thorax 2010). We used data
from this interventional trial to investigate whether any other outcomes of the
multiple breath washout could detect treatment effects similar to LCI. Using a
cross-over design, patients were randomized to either hypertonic saline or isotonic
saline in a randomized sequence, separated by a 4 week washout period. MBW
was measured in triplicate by mass spectrometry (AMIS 2000; Innovision A/S,
Odense, Denmark) using a gas mixture containing 4% SF6 , 4% He, 21% O2 and
balanced N2 . The current analysis includes 15 subjects for whom the following
additional outcome measures could be assessed: normalized concentration of end
tidal tracer gas (Cnet) at 6 turnovers (6T0), moment ratios (M1M0, M2M0) and
LCI measured by helium. No significant treatment effects were observed for LCI
measured with helium as a tracer gas. For SF6, unlike the LCI, Cnet at 6TO was
not able to detect a treatment effect of hypertonic saline. Moment ratios showed
different results depending on the ratio chosen; M1M0 was significantly lower for
hypertonic saline at 1/40th the starting SF6 concentration, whereas both M1M0
and M2M0 demonstrated a significant treatment effect when 6TO was used as
the washout end point. These findings suggest that moment ratios, which may be
less sensitive to variations in respiratory rate and tidal volume, may provide a
complementary outcome to the LCI in clinical trials.
Supported by the Sellers Chair for Cystic Fibrosis.

1846
Evaluation of the peripheral airway microstructure in children with cystic
fibrosis (CF) using 3 He magnetic resonance imaging
Erol Gaillard 1 , Iain Ball 2 , Kuldeep Panesar 2 , Noor Al-Khathlan 1 ,
Manjith Narayanan 1 , Caroline Beardsmore 1 , John Owers-Bradley 2 . 1 Institute of
Lung Health, Department of Infection, Immunity and Inflammation, University of
Leicester, United Kingdom; 2 Physics, University of Nottingham, United Kingdom
Background: Pathology and lung function studies show that small airways are
affected early in CF lung disease. Due to the inaccessibility of the distal air spaces
little research has been performed in this area. The lung microstructure can be
studied using the relatively new technique of hyperpolarised noble gas magnetic
resonance (3 HeMR) scanning(1).
Study aims: To compare acinar airway size of children with CF with that of
healthy controls.
Methods: In children with relatively mild CF lung disease 3 HeMR was undertaken during breath-hold following inhalation of a bolus of hyperpolarised 3 He
gas mixture. A signal was obtained using the q-space technique(2). We applied
Yablonskiy’s acinar model(3) on the raw data to obtain the values for mean acinar
duct diameter, R and mean alveolar sleeve depth, h. All children had spirometry
and lung clearance index (LCI) measured.
Results: We studied 9 children (6-10y) with CF (FEV1: 97.6%predicted; SD
±14.3) and 18 age-matched controls. LCI was elevated in all CF patients (median
10.7; range 9.1-12.9). Acinar duct diameters (438.4μm; SD ±21.8) and alveolar
sleeve depth (294.2μm; SD ±60.3) were both significantly (p<0.05) larger
compared to controls (404.3μm; SD ±34.8 and 223.8μm; SD ±38.5 respectively).
Discussion: 3 HeMR is well tolerated in children from school age. We found that
R and h, both surrogate values for acinar size, are larger in children with mild
CF lung disease compared to healthy controls. 3 HeMR may constitute a sensitive
technique for investigating CF lung disease.
References:
[1] Narayanan M et al 2012 AJRCCM; 185:186.
[2] Shanbhag DD et al 2006 JMRI; 24:84.
[3] Yablonskiy DA et al 2002 PNAS; 99:3111.

229. Professional development and advanced
practice roles in respiratory nursing
1847
A competence framework to support the development of the workforce to
deliver improved outcomes for patients with COPD and asthma
Anne Moger, Sue Hill, Kevin Holton, Matt Kearney. Respiratory Programme,
Department of Health, London, United Kingdom
Rationale: It is estimated that over 3 million people in the UK are living with
COPD or related respiratory disease, with less than one third diagnosed and
treated. With better awareness and clearer pathways of care focused on improving
outcomes, there are implications for planning and developing the workforce. This
competence framework identifies the skills, knowledge and attitudes required to
deliver improvements. The framework consists of a menu of National Occupational
Standards where evidence of competence will ensure practitioners are equipped to
deliver respiratory services and promote patient self care and management within
their scope of practice, role and responsibility.
Method and results: In collaboration with Skills for Health, the agency responsible for developing National Occupational Standards in healthcare, a respiratory
disease Competence Framework based on functional and performance standards
has been developed, that describes what is needed to deliver patient-centred respiratory care. This was informed by an expert group of stakeholders focused
on delivery of care across the spectrum of respiratory disease from prevention,
detection and diagnosis, through acute and chronic care to end of life care.
Conclusion: This resource is being used by commissioners, service providers,
local networks and workforce planners to inform service and workforce design,
thereby supporting the shift of service delivery by a competent workforce, from
acute settings into the community.

1848
New Zealand adult respiratory nursing knowledge and skills framework:
A platform for competence development
Victoria Perry. Respiratory Services, Palmerston North Hospital, Palmerston
North, Manawatu, New Zealand
Respiratory nurses in New Zealand (NZ) are required by the Nursing Council of
NZ and national legislation to provide evidence of competence however, there has
been an absence of an agreed articulation of the respiratory specific knowledge
and skills required to demonstrate this. A national working group of respiratory
nurses therefore undertook to develop a national respiratory knowledge and skills
framework that offers a mechanism for the development of a range of transferable
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clinical skills, seeks to minimise risk to patients, nurses and employers, provides
a reference point for curricula and a mechanism for nurses to measure effectiveness of their practice. This presentation will describe the aims of the framework,
process of development, scope for application, implementation to date, and initial
evaluation.

1849
Audit of the impact of increased nurse education in diagnosis and
management of patients with airflow obstruction in the community
Roger Wolstenholme, Marie Barrowclough, Patricia Darley, Gillian Prescott.
Bridgewater Community Healthcare, NHS Trust, Wigan, United Kingdom
Clinical Services Department, AstraZeneca, Macclesfield, United Kingdom
Aims: Primary. To improve skills of primary care clinicians in diagnosis and
management of patients with airflow obstruction and to provide more effective
and consistent care. Secondary. To reduce self reported COPD and asthma exacerbations over a 12 month period, improve patient outcomes including MRC
scores, patient satisfaction surveys and increased use of self management plans. To
increase a multidisciplinary approach in the management of COPD and increase
self reported competency of primary care nurses.
Methods: 10 community practices applied and were accepted for clinical mentorship. Following an Education Needs Analysis a practice nurse education programme
was developed and provided by specialist nurses and community respiratory physician. In the 10 practices 259 patients were identified as having poorly controlled
asthma or COPD. 213 attended for review, 63 with an initial diagnosis of asthma
and 150 COPD.
Results: 12 of 63 (20%) patients with asthma showed no reversibility, 11 of 150
(6%) of COPD patients had normal spirometry. 90% of the asthmatics and 93%
COPD pts were “uncontrolled”, 2 or more courses of steroids and antibiotics a
year. After the programme this was reduced to 3% and 12% respectively. COPD
MRC scores improved markedly, MRC 3 37% to 17%, MRC 4 30% to 13%. 50%
of COPD patients were referred and accepted pulmonary rehabilitation.
Discussion: Increased education supported by continued mentorship improves
clinical competencies and outcomes by better diagnosis, appropriate inhaled therapy and encouraging multidisciplinary working. Continued mentorship is vital to
maintain standards and confidence in primary care.

1850
What are the solutions to the key challenges facing primary care nurses
delivering respiratory care in the United Kingdom?
Stephen Holmes 1 , Amr Radwan 2 , Gareth Hall 2 , Jane Scullion 3 ,
Ruth McArthur 4 , Iain Small 5 . 1 The Park Medical Practice, Cannards Grave
Road, Shepton Mallet, Somerset, United Kingdom; 2 Novartis Pharmaceuticals
UK Limited, Frimley/Camberley, Surrey, United Kingdom; 3 Department of
Respiratory Medicine, Glenfield Hospital, University Hospitals, Leicester,
Leicestershire, United Kingdom; 4 Mackintosh Practice, Hunter Health Centre,
East Kilbride, Glasgow, United Kingdom; 5 Peterhead Medical Centre, The
Health Centre Links Terrace, Peterhead, Aberdeen, United Kingdom
Aim: To discuss solutions to the current key themed challenges identified previously for primary care nurses delivering respiratory care in the United Kingdom.
Method: We have previously described the qualitative research involving 12 primary care nurses (60 minute interviews) and four 90 minute focus groups of
nurses purposively representative of primary care respiratory interested nurses
in the United Kingdom. We have also published results of this research (IPCRG
Abstract 202; 2012). We now describe some of the suggested solutions gained from
discussions of a group of clinicians involved in health care education (involving
primary care, community, specialist nurses and general practitioners).
Results: The initial research identified four key challenging themes: time, professional isolation, working with patients and lack of resources. The key areas
identified to facilitate addressing these challenges were themed into two broad areas - which will address all the challenge areas. Firstly, leadership skills (including
time management, influencing and negotiating skills) and secondly communication
skills (eg motivational interviewing and shared decision making techniques).
Conclusions: It is likely that with changes in the continuing professional development offered to practice nurses many of the key challenges currently faced could
be addressed. This however would require influencing and negotiating skills at
practice, area and national levels and a desire from practice nurses to engage in
leadership and communication skills development. With these inputs a real change
could be obtained which would improve clinician and patient satisfaction.

1851
The role of the asthma nurse specialist in optimising the management of
acute asthma according to British Thoracic Society guidelines
Philip Coakley, Karina Virdee, Ajitha Jayaratnam, Bernadette Hawkes. Medicine,
King George Hospital, London, United Kingdom
Introduction & aims: Asthma affects over 5 million people in the UK and accounts for one hospital admission every 7.5 minutes. The British Thoracic Society
(BTS) has evidence-based guidelines on the management of acute asthmatics
which have been shown to reduce readmission rates. This study aims to audit the
management of acute asthmatic admissions against BTS guidelines and establish

whether or not intervention by an asthma nurse specialist (ANS) improves the
audit criteria outcomes.
Methods: In a busy Outer London district general hospital, retrospective case note
audit was carried out on all patients admitted with acute asthma in September and
October 2011. The patients were then divided into those who were jointly managed
by the medical team and ANS with those who were managed by the medical team
alone.
Results: 50 patients were admitted over the 2 month period, of which 50% had
been reviewed by the ANS. Across all 16 BTS audit criteria, the achieval rates in
the group of patients who received the intervention of ANS was either equal to or
higher than those who were managed by physicians alone. The average achieval
rate of all audit criteria in patients who did not see the ANS was 29.3% compared
to 60.1% for those who were seen by the ANS.
Conclusions: The intervention of the ANS in the inpatient management of acute
asthmatics increases the adherence to national guidelines, thus improving standards in overall management. This audit also demonstrates the importance of the
continuing education of junior doctors in the guidelines in the management of
acute asthmatics to improve overall adherence.

1852
Nurse-patient collaboration; a grounded theory study in patients with
chronic obstructive pulmonary disease on non-invasive ventilation
Dorthe Sørensen 1 , Kirsten Frederiksen 1 , Thorbjørn Grøfte 2 , Kirsten Lomborg 1 .
1
Department of Public Health. Section of Nursing Science, Aarhus University,
Aarhus, Denmark; 2 Department of Anesthesiology, Randers Regional Hospital,
Randers, Denmark
Objectives: This paper provides a theoretical account of nurses’ collaborations
with patients’ with chronic obstructive pulmonary disease during non-invasive
ventilation treatment at the hospital.
Background: Despite strong evidence for the effect of non-invasive ventilation
treatment, success remains a huge challenge. Nurse and patient collaboration may
be vital for treatment tolerance and success. A better understanding of how nurses
and patients collaborate during non-invasive ventilation may therefore contribute
to improvement.
Design: A constant comparative classical grounded theory.
Method: The data comprised sessions of qualitative participant observation during
the treatment of 21 patients with non-invasive ventilation, which included unstructured conversations with the nurses and semi-structured interviews with 11 patients
after treatment completion. Data were collected at three Danish hospitals.
Results: Definition of the situation emerged as the core category in nurse-patient
collaborations during non-invasive ventilation treatment. The main concern was
resolved by activating of one or more of the following four complex adjusted
modalities: (1) joint modality; (2) patient-initiated modality; (3) nurse-initiated
modality; or (4) split modality. Modalities 1–3 were characterised by mutual
definitions of the situation, whereas the fourth was characterised by divergent
definitions of the situation.
Conclusions: This study offers a robust account of nurses’ and patients’ concerns
about their definition of the situation and how they activate different complex
adaptive modalities. We offer a theoretical basis for developing complex interventions.

1853
Fatigue in COPD: A qualitative study of peoples experiences
Caroline Stridsman 1,2 , Anne Lindberg 2,3 , Lisa Skär 1 . 1 Luleå University of
Technology, Department of Health Science, Division of Nursing, Luleå, Sweden;
2
The County Council of Norrbotten, The OLIN-studies, Luleå, Sweden; 3 Umeå
University, Department of Public Health and Clinical Medicine, Division of
Medicine, Umeå, Sweden
Background: Fatigue is reported to be one of the most common symptoms among
people with COPD. However, there is hardly any qualitative research describing
how fatigue affects people living with COPD.
Aim: To study people’s experience of fatigue when living with COPD.
Method: In the years of 2008-2010, a purposive sample of 20 people with COPD
stage II-IV, according to GOLD, was recruited from the OLIN COPD-study in
Northern Sweden. Data was collected by semi-structured interviews and the participants were interviewed about their experience of fatigue. The interviews were
subjected to a qualitative content analysis.
Results: One theme was identified: To reconcile with the dimensions of fatigue,
and four categories: To understand the reason; To preserve fatigue unexpressed;
To be controlled and To struggle against. In COPD, fatigue seems to appear in
different dimensions. People are aware of the cause of fatigue and they seem
to reconcile with the symptom believing it is a natural consequence of COPD,
and therefore it remains unexpressed. Fatigue is an always present feeling that
involves the whole body, raising feelings of hopelessness making life heavy and
invincible. Further, by increased dyspnea, fatigue gets even heavier and more
severe to manage. To cope, people have to force themselves to struggle against
fatigue, regardless of dyspnea that was triggered by physical movements.
Conclusion: Fatigue affected the daily life of people living with COPD. In relation
to dyspnea, fatigue was described to be overwhelming, and most important fatigue
seems to be unexpressed to healthcare professionals and relatives. This knowledge
is significant for nurses in order to meet the person’s needs of care.

318s

M ONDAY, S EPTEMBER 3 RD 2012

230. Novel approaches to lung transplantation
1854
Mesenchymal cells isolated from the airways of BOS patients as targets of
innovative drug-loaded nanoparticles
Emanuela Cova 1 , Miriam Colombo 2 , Monica Morosini 1 , Simona Miserere 1 ,
Simona Inghilleri 1 , Sara Magni 1 , Davide Prosperi 2 , Federica Meloni 1 .
1
Department Respiratory Diseases, IRCCS San Matteo, Pavia, Italy; 2 Department
of Biotechnology and Bioscience, University of Milano Bicocca, Milan, Italy
Our group has recently shown that proliferating mesenchymal cells (MC), obtained
from BAL of BOS patients, express CD44 and that this expression correlates with
mTOR expression and with in vitro proliferative rate. By these results we have
designed an innovative approach based on biocompatible nanoparticles loaded
with the mTOR inhibitor everolimus and functionalized with anti CD44 MoAb,
for the selective targeting to the specific cells (targNP). Fluorescent labeled targNP
have been used to assess cell uptake by confocal microscopy. Cell apoptosis/death
(annexin V/7AAD) and proliferation (CFSE) were evaluated by flow cytometry.
We used primary MC isolated from 2 BOS patients (grade 1 and 2) with the
following phenotype: BOS 1: 85% CD90+ of which 33% co-expressing CD9;
BOS2: 93% CD90+ with 38% co-expressing CD146, 25% CD9, and 38% both
CD146 and CD9. Both MC samples were negative for CD45RO and CD34 and
positive for CD44 (98%). TargNP were shown to adhere to membrane within 15
min and completely enter into the cells after 45 min. Drug free nanoparticles, as
control, were completely inert. TargNP treated cells showed a significantly higher
mean rate of annexin V at 8 h (17,4 versus 4,5%) and 24 h (42,15 versus 5,3%)
respect to control cells while mean 7AAD expression at 24 h was 4,1 versus
1.3%. Likewise, cell proliferation was significantly inhibited at 24 and 48 h (mean:
41 and 37.2%, respectively). This is, by far, the first proof of concept that an
innovative approach based on drug coated NP can be used to selectively address
MC which proliferate in the airways. Further in vitro and in vivo studies will
investigate possible efficacy of this new treatment strategy.

1855
Structural differences in airways during chronic rejection after lung
transplantation: A (micro)-CT analysis
Stijn Verleden 1 , Stijn Willems 1 , David Ruttens 1 , Robin Vos 1 , John McDonough 2 ,
Annemie Vaneylen 1 , Erik Verbeken 1 , Johny Verschakelen 1 , Dirk Van Raemdonck 1 ,
Benoït Rondelet 3 , Christiane Knoop 3 , Marc Decramer 1 , James Hogg 2 , Geert
Verleden 1 , Bart Vanaudenaerde 1 . 1 Pneumology, KU Leuven & UZ Gasthuisberg,
Leuven, Belgium; 2 James Hogg Research Center, Sint-Paul’s Hospital, Vancouver,
Canada; 3 Pneumology, Erasme University Hospital, Brussels, Belgium
Chronic rejection is a major problem after lung transplantation (Tx) and is accepted
to be a small airway disease. Recently a distinction between an obstructive (fBOS)
and restrictive phenotype (RAS) has been made. We aimed to investigate structural
differences.
Human explant lungs from 5 fBOS and 3 RAS patients were collected during reTx,
were air-inflated to TLC, frozen solid in liquid nitrogen vapor and frozen specimens
were examined by HRCT. Unused donor lung (n=1) served as control. The lungs
were kept frozen while cut in 2cm slices and cylinders of 1.4cm diameter were
removed. These were fixed at -20°C in a solution of acetone/1% gluteraldehyde
and warmed to 25°C, dried and scanned with microCT (skyscan1172, Belgium).
HRCT images showed that RAS lungs displayed a lower number of airways
starting at generation 5. In patients with fBOS >50% of the airways get obstructed
at generation 6 (figure), mainly in airways <2mm (82%). MicroCT analysis shows
a lower number of terminal bronchioles in RAS patients (2/ml of tissue vs 4.5/ml
in fBOS and 5/ml in control, p<0.0001) and a lower average cross-sectional area
of remaining terminal bronchioles (110mm2 vs 178 in fBOS vs 175 in control).

In conclusion: in RAS lungs, both airways>1mm and terminal bronchioles shrink
and/or disappear while in fBOS lungs, the airways become obstructed. There was
no difference in terminal bronchioles between fBOS and normal lung.

1856
Th17 clones in BOS evaluated by enzyme linked immunospot assay
Simona Miserere, Rita Di Domenica, Monica Morosini, Anna Maria Grasso,
Emanuela Cova, Federica Meloni. Respiratory Diseases, Policlinico San Matteo
and University of Pavia, Pavia, Italy

IL-17- and Th17-associated cytokines have been linked to the development of
acute and chronic rejection after lung transplantation in both animal models and
humans. An increase in IL17 mRNA expression and of IL17 levels in BAL have
been described in LTR with BOS and during AR episodes in comparison with
Stables Recipients. On the other hand a decrease in IL10-producing clone number
and in Treg cell frequency has been described in BOS patients.
Aim of the present study was to assess with a feasible method the balance between
IFN-gamma/IL17- producing clones and IL10-producing cells/Treg cells in the peripheral blood of 26 LTR (13 stable recipients, 13 BOSpatients). IFNgamma IL17
and IL10 producing clones were assessed by ELISPOT. CD4+ CD25high CD127dim
were assessed by flow-citometry. A significant increase of IL17 and IFN-gamma
producing cells in the peripheral blood was observed in patients who developed
BOS (p= 0,03 and 0,04 respectively) while Treg cell count decreased significantly
(p= 0,002) and IL10 showed a non significant trend toward a decrease. Moreover
the ratio between IL 17 and IL 10 or Treg cell count was significantly increased in
BOS (0,85 vs 0,21; 10,4 vs 1,9 respectively) while IFNgamma/IL10 ratio did not
significantly change.
In conclusion detection of IL17/Treg ratio in the peripheral blood of LTR represents
a feasible and useful tool in the identification of patients at higher risk of BOS
development.By this way the role of Th17 axis in BOS pathogenesis is further
confirmed.

1857
Mechanistical differences of chronic lung allograft dysfunction phenotypes in
lung transplantation
Monika I. Suwara 1 , Bart M. Vanaudenaerde 1,2 , Stijn E. Verleden 2 , Lee
A. Borthwick 1 , Robin Vos 2 , Nicola J. Green 1 , Chris Ward 1 , Dirk E. Van
Raemdonck 2 , Paul A. Corris 1 , Derek A. Mann 3 , Geert M. Verleden 2 , Andrew
J. Fisher 1,3 . 1 Lung Immunology Group, Institute of Cellular Medicine, Newcastle
University, Newcastle upon Tyne, United Kingdom; 2 Leuven Lung
Transplantation Unit, Katholieke Universiteit Leuven and University Hospital
Gasthuisberg, Leuven, Belgium; 3 Fibrosis Research Group, Institute of Cellular
Medicine, Newcastle University, Newcastle upon Tyne, United Kingdom
Purpose: The neomacrolide azithromycin, is now widely used in the treatment of
Bronchiolitis Oblierans Syndrome after lung transplantation. However, only a proportion of patients respond by improving their lung function. This study aimed to
evaluate differences in airway microenvironment between azithromycin responsive
(>10% improvement in FEV1 ) and azithromycin resistant BOS patients.
Methods: Bronchoalveolar lavage (BAL) from recipients identified as stable n=10
(control), azithromycin responsive n=10 and azithromycin resistant n=10 were
evaluated for cell differential, IL-1α, IL-1β, IL-6, IL-8, TNF-α proteins. BAL was
then added to primary bronchial epithelial cells (PBEC) and tested for viability by
XTT assay.
Results: BAL neutrophilia (%) was increased in responders (56% p<0.0001)
and non-responders (52.9% p<0.0001) compared to the control (0.8%). IL-1α,
IL-1β, IL-6, IL-8, TNF-α were increased in both groups (all proteins <0.05)
compared to the control. The levels of IL-1α, IL-1b and TNFa showed increasing
trend in responders compared to non-responders. PBEC viability in response to
BAL was reduced in non-responders (p=0.012) but not in the responders group
(p=0.64). Moreover, there was a negative correlation between PBEC viability and
IL-1α (p=0.042), IL-8 (p=0.0017), TNFα (p=0.039), IL-1β (p=0.045) and IL-6
(p=0.0453) concentrations.
Conclusions: Unlike in responders, where azithromycin blocks IL-17 T cell mediated neutrophilia, azithromycin resistant phenotype is associated with epithelial
damage, inducing IL-1α, TNFα and IL-1β release. This suggests anti-IL-1/TNFα
therapies could be considered for BOS patients who develop an azithromycin
resistant phenotype.

1858
Results of a phase 2b multi-center, randomized, double-blind,
placebo-controlled study of an RNAi therapeutic, ALN-RSV01, in respiratory
syncytial virus (RSV)-infected lung transplant patients
Amy Simon 1 , Allan Glanville 2 , Martin Zamora 3 , Tony Hodges 4 ,
Selim Arcasoy 5 , MIchael Musk 6 , Urte Sommerwerck 7 , John DeVincenzo 8 ,
Verena Karsten 1 , Shaily Shah 1 , Jeffrey Cehelsky 1 , Sara Nochur 1 , Jared Gollob 1 ,
Akshay Vaishnaw 1 , Jens Gottlieb 9 . 1 Clinical Research, Alnylam
Pharmaceuticals, Cambridge, MA, United States; 2 Lung Transplant Unit, St.
Vincent’s Hospital, Darlinghurst, NSW, Australia; 3 Department of Medicine,
University of Colorado at Denver Health Sciences Center,Aurora, CO, United
States; 4 Heart and Lung Institute, St. Joseph’s Hospital and Medical Center,
Phoenix, AZ, United States; 5 Department of Medicine, Columbia University, New
York, NY, United States; 6 Advanced Disease Lung Clinic, Royal Perth Hospital,
Perth, WA, Australia; 7 Ruhrlandklinik, Universitatsklinikum Essen, GmbH,
Germany; 8 Department of Pediatrics and Molecular Sciences, University of
Tennessee Center for Health Sciences, Memphis, TN, United States; 9 Innere
Medizin, Medizinische Hochschule Hannover, Hannover, Germany
RSV infection after lung transplantation is an independent risk factor for the
development of bronchiolitis obliterans syndrome (BOS). ALN-RSV01 is a small
interfering RNA targeting the RSV nucleocapsid gene that is critical for viral replication. Previously, we performed a Phase 2 randomized, double-blind, placebo
(PBO)-controlled trial in 24 RSV-infected lung transplant patients administering
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aerosolized ALN-RSV01 or PBO for 3 days. The primary endpoint of safety
and tolerability was attained. In addition, there was a significant reduction in the
secondary endpoints of incidence of new or progressive BOS at day 90 (p=0.027)
and patient’s symptom scores in the ALN-RSV01 group compared to PBO. To
extend these results, we performed a Phase 2b multi-center, multinational, randomized, double-blind, PBO-controlled trial in RSV-infected lung transplant patients
in which the primary endpoint was the effect of ALN-RSV01 on the incidence
of new or progressive BOS at Day 180. Secondary endpoints included the impact
of ALN-RSV01 on symptom scores, antiviral activity and safety. RSV positive
subjects were randomized (1:1) to receive either aerosolized ALN-RSV01 or
PBO for 5 days, alongside the hospital’s standard-of-care. Subject stratification to
treatment arms was based on two binary factors: 1) time from symptom onset to
treatment start and; 2) pre-infection BOS grade. Of the 3,985 subjects prescreened
at 33 centers, 218 were RSV positive, of which 87 were randomized. Enrollment
is completed and subjects are now in the follow-up phase. Final study results will
be presented at this meeting.

1859
BAL neutrophil levels in a randomised controlled trial of azithromycin
therapy in bronchiolitis obliterans syndrome post lung transplantation
Chris Ward 1 , Gail Johnson 2 , Victoria Ryan 3 , Therese Small 2 , James Lordan 2 ,
Andrew Fisher 1 , Gerard Meachery 2 , Paul Corris 1 . 1 Institute of Cellular
Medicine, Newcastle University, Newcastle upon Tyne, United Kingdom;
2
Institute of Transplantation, Freeman Hospital, Newcastle upon Tyne, United
Kingdom; 3 Institute of Health and Society, Newcastle University, Newcastle upon
Tyne, United Kingdom
Open studies have reported an improvement in FEV1 in some BOS patients treated
with Azithromycin (Azith). We recently demonstrated that Azith is superior to
placebo treatment, improving FEV1 in patients with BOS. It is suggested that a
BAL neutrophil reduction is associated with treatment benefit. We have investigated
this in our trial.
Methods: A prospective, randomised double blind placebo controlled study of
Azith 250mg o.d. or placebo on alternate days, in BOS patients. The primary outcome was change in FEV1 at 12 weeks and a secondary outcome BAL neutrophil
%.
Results: 46 patients were randomised (23 Azith, 23 placebo) stratified for pre op
diagnosis of suppurative disease and operation (single or bilateral lungs). Of the
46 ITT patients, baseline and final visit BAL were available for 28 (13A, 15P). In
these patients the baseline % neutrophils, median (IQR), in the Azith group was
17 (4 to 69%) and in the placebo group 15 (2 to 56%). The baseline to final visit
change in % neutrophils varied, with around half the patients in both treatment
arms showing an increase from baseline and half a decrease. There was a median
increase from baseline in the Azith group of 10%, IQR (–10% to 18%) and in
the placebo group a median decrease from baseline of –1% (–8% to 5%). These
changes were statistically non significant (P=0.4 and 0.7 respectively, 1-sample
Wilcoxon).
Conclusion: Azith is superior to placebo improving lung function in patients with
BOS. In the same patients, whilst BAL neutrophil % was high, we observed no
consistent fall with Azith. This may suggest the mechanism of benefit does not
rely on a quantitative reduction in neutrophils.

1860
ENDOXY – Endothelialization of a gas permeable membrane for the
development of a biohybrid lung assist device
Christian G. Cornelissen 1 , Maren Dietrich 2 , Dirk A. Frechen 1 , Jörg Sachweh 2 ,
Stefan Krüger 1 , Stefan Jockenhoevel 2 . 1 Dept. for Internal Medicine – Section for
Pneumology, RWTH Aachen University Hospital, Aachen, Germany; 2 Dept. for
Tissue Engineering & Textile Implants, Institute for Applied Medical Engineering,
Helmholtz Institute of the RWTH University Hospital, Aachen, Germany
Introduction: Extracorporeal membrane oxygenation’s (ECMO) limited hemocompatibility, the activation of the coagulation system and the complement system,
plasma leakage and protein deposition hamper mid- to long-term use and have

constrained the development of an implantable lung assist device. In a Tissue
Engineering approach, lining the blood contact surfaces of an ECMO device with
endothelial cells might overcome these limitations.
Methods: ENDOXY - a multifunctional oxygenator test device was developed to
endothelialize gas permeable membranes and to test the gas transfer through it.
Endothelial cells were preconditioned by applying shear stress in the test-system
and monitored via a life cell imaging device. Cell coated membranes were incubated
with blood and characterized by immunohistological staining.
Results: Cells seeded on gas permeable membranes grew to confluence and showed
characteristic endothelial morphology and aligned with shear stress without observable cell detachment. Fixed samples stained positive for endothelial markers.
No corpuscular blood constituents resided on the endothelialized surfaces after
static or dynamic incubation with blood, suggesting promising hemocompatibility.
Conclusion: The development and initial application of the ENDOXY system is
a first step toward the development of a biohybrid lung assist device.
1861
LSC 2012 Abstract – Lung tissue engineering: generation and
characterization of decellularized lung scaffolds for stem cell differentiation
Sharareh Shojaie 1,2 , Martin Post 1,2 . 1 Department of Physiology, University of
Toronto, Canada; 2 Physiology and Experimental Medicine, Hospital for Sick
Children, Toronto, Canada
The interaction of stem cells with the surrounding matrix environment is crucial for
cell fate. The development of biomatrices that recapitulate the in vivo environment
is a key component to driving differentiation of pluripotent cells into lung endoderm precursors. We investigate whether decellularized lungs with intact matrix
composition can promote the differentiation of embryonic stem cells (ESC) into
distal lung epithelial cells. Rat cadaveric lungs were decellularized by sequential
tracheal lavages and retrograde pulmonary arterial perfusion using a range of
physical, chemical, and enzymatic treatments. Histological staining, immunofluorescence, electron microscopy, and tensile testing have confirmed decellularization
and preservation of matrix proteins. Murine ESC (Foxa2/CD4; Bry/GFP cells) were
seeded onto scaffolds following endoderm induction using activin, and analysed
for lung lineage marker expression. Seeded ES cells maintained FoxA2 expression
and adopted an epithelial-like tubular organization. This demonstrates the ability
of acellular lung scaffolds to support the adherence, proliferation, and potential
differentiation of murine embryonic stem cells. Current studies are analysing
their potential as viable scaffolds for the unidirectional differentiation of human
endoderm-induced ESC (Hes2 cell line) into distal lung epithelial cells.

231. Asthma and the genes: from GWAS to next
generation transcriptome analyses
1862
Meta-analysis of genome-wide association studies of single nucleotide
polymorphisms in selected genes of the WNT signaling pathway
Thomas P.J. Hofer 1 , Nicole M. Probst-Hensch 2,3 , Emmanuelle Bouzigon 4 ,
Medea Imboden 2,3 , Marjo-Riitta Jarvelin 5 , Adaikalavan Ramasamy 6 ,
Alexessander da Silva Couto Alves 5 , Ivan Curjuric 2,3 , Joachim Heinrich 7 ,
Marie Standl 7 , Alexandra Schneider 8 , Regina Hampel 8 , Valerie Siroux 9 ,
Francine Kauffmann 10 , Florence Demenais 4 , Thierry Rochat 2,11 ,
David Strachan 12 , Deborah L Jarvis 6 , Oliver Eickelberg 1 , Melanie Königshoff 1 ,
Matthias Wjst 1 . 1 Comprehensive Pneumology Center, Institute for Lung Biology
and Disease, Helmholtz Zentrum München, Germany; 2 Department of
Epidemiology and Public Health, Swiss Tropical and Public Health Institute,
Basel, Switzerland; 3 Faculty of Medicine, University of Basel, Swaziland; 4 U946,
Foundation Jean Dausset - CEPH, INSERM, Paris, France; 5 Department of
Epidemiology and Biostatistics, Imperial College London, London, United
Kingdom; 6 Department of Respiratory Epidemiology and Public Health, Imperial
College London, London, United Kingdom; 7 Institute of Epidemiology I,
Helmholtz Zentrum München, Germany; 8 Institute of Epidemiology II, Helmholtz
Zentrum München, Germany; 9 U823, Institut Albert Bonniot, INSERM, Grenoble,
France; 10 UMRS 1018, Respiratory and Environmental Epidemiology Team,
INSERM, Villejuif, France; 11 Pulmonary Division, University Hospitals, Geneva,
Switzerland; 12 Department of Community Health Sciences, St. George’s
University, London, United Kingdom
Background: The WNT signaling pathway is involved in a wide range of developmental events and maintenance of homeostasis in adult tissue, including lung
development and health. WNT signaling genes have also been suggested to play
a role in pathogenesis of lung diseases such as chronic obstructive pulmonary
disease (COPD) and asthma.
Aims and objectives: The aim of this meta-analysis was to identify consistent disease markers for COPD, asthma, forced expiratory volume in one second (FEV1),
and forced vital capacity (FVC) in nine genes of the WNT signaling cascade
pathway (WNT10b, WIF1, WISP1, SFRP2, SFRP5, DKK1, Axin2, TCF7L2, and
FZD3) using genome-wide association data from six European cohort studies.
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Methods: The six European cohort studies included are: B58C (UK), ECRHS
(multicentre), EGEA (France), GINI/LISA (Germany), NFBC1966 (Finland), and
SAPALDIA (Switzerland). We identified a total of 105 single nucleotide polymorphisms (SNPs) in the nine genes (including a region 2 kb in size up- and
downstream the gene). Effect estimates were analyzed using a fixed or random
effect pooled testing (depending on homogeneity) for association in the overall
study population.
Results and conclusions: We identified weak genetic associations (p-values between 0.002 and 0.046) in our meta-analysis for COPD (Axin2), asthma (SFRP2,
TCF7L2, WIF1, DKK1), FEV1 (SFRP2, TCF7L2, DKK1), and FVC (TCF7L2,
WNT10b). Notably in TCF7L2 six different SNPs were identified (p-values between 0.002 and 0.046) in association with asthma, FEV1, and FVC. In literature,
WNT signaling genes were linked to COPD (Axin2), asthma (TCF7L2, SFRP2),
and decreased FEV1 and FVC (TCF7L2).

1863
Genome-wide prediction of childhood asthma and related phenotypes in a
longitudinal birth cohort
Ben D. Spycher 1,2 , John Henderson 1 , Raquel Granell 1 , David M. Evans 1 ,
George Davey Smith 1 , Nicholas J. Timpson 1 , Jonathan A.C. Sterne 1 . 1 School of
Social and Community Medicine, University of Bristol, United Kingdom;
2
Institute of Social and Preventive Medicine, University of Bern, Switzerland
Aim: Childhood asthma varies greatly in clinical presentation and time course
and underlying disease pathways are assumed to be heterogenous. We assessed
the extent to which single nucleotide polymorphisms (SNPs) associated with
childhood asthma in a genome-wide association study (GWAS) are predictive of
asthma-related phenotypes.
Method: In 8365 children from a population based birth cohort, the Avon Longitudinal Study of Parents and Children, allelic scores were derived based on between
10 and 215443 SNPs ranked according to inverse of the p-value for association
with physician diagnosed asthma in an independent GWAS (6176 cases and 7111
controls). We assessed the predictive value of allelic scores for asthma-related
outcomes at age 7-9 years (physician’s diagnosis, early wheezing phenotypes,
pulmonary function, bronchial hyper-responsiveness (BHR) and atopy).
Results: Scores based on the 46 highest-ranked SNPs were associated with persistent (P<10-11 , area under ROC curve (AUC)=0.59) and intermediate onset
(P<10-3 , AUC=0.58) wheeze. Among lower-ranked SNPs (ranks 21545-46416),
there was evidence for associations with diagnosed asthma (P<10-4 , AUC=0.54)
and atopy (P<10-5 , AUC=0.55). We found little evidence of associations with
transient early wheezing, reduced pulmonary function or non-asthma phenotypes.
Conclusion: The genetic origins of asthma are diverse: some pathways are specific
to wheezing syndromes while others are shared with atopy and BHR. Our study
also provides evidence of aetiological differences among wheezing syndromes.
Funding: BDS is recipient of a ERS/Marie Curie Joint Research Fellowship (MC
1614-2010); RG was supported by the UK Medical Research Council (0401540).
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A polymorphism in DMRT1 is associated with asthma in boys only and
affects promoter activity by allele-specific transcription factor binding
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Introduction: Asthma affects boys at a 2:1 ratio during childhood while females
are affected by asthma twice as often compared to males after puberty.
Aims and objectives: This study investigates if and how genetic factors contribute
to gender differences in asthma susceptibility.
Methods: A GWAS dataset based on the MAGICS/ISAAC II study population (651
cases; 652 controls; 57% males; mean [± SD] age 10.3±2.1 years) was analysed
after gender stratification. Additional genotyping for fine mapping of the associated
region was performed with MALDI-TOF MS on 7 polymorphisms. Allele-specific

effects on protein-DNA interactions were studied with electrophoretic mobility
shift assays (EMSA) and changes in promoter activity were investigated with
dual-luciferase reporter (DLR) assays.
Results: The gender-specific genome wide data analyses identified polymorphisms
in the DMRT1 locus to be associated with asthma only in males. Additional fine
mapping confirmed that rs3812523 located 1592 base pairs upstream of the first
ATG shows strongest association OR=0.55 [95% CI: 0.41-0.74; p=8×10(-5)].
Functional analyses by EMSA revealed allele-specific differences in binding of
transcription factors c-Jun and c-Fos to the potential promoter site. DLR assays
showed significant, allele-specific differences in promoter activity in HEK293 cells.
Conclusions: Using GWAS data we identified genetic variants in DMRT1 to be
gender-specific risk factors for asthma development. Allele-specific transcription
factor binding and consecutive changes in promoter activity seem to contribute
to this effect. The role of DMRT1 in asthma pathogenesis needs to be elucidated
further.
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Interaction of retinoid acid receptor-related orphan receptor alpha (RORA)
and neuropeptide S receptor 1 (NPSR1) in asthma
Ville Pulkkinen 1 , Nathalie Acevedo 2 , Cilla Söderhäll 3 , Erik Melen 4 ,
Christina Orsmark-Pietras 3 , Sini Ezer 1 , Jami Mandelin 5 , Marianne van Hage 6 ,
Annika Scheyenius 2 , Göran Pershage 4 , Juha Kere 1,3 . 1 Department of Medical
Genetics, University of Helsinki, Finland; 2 Translational Immunology Unit,
Department of Medicine Solna, Karolinska Institutet, Stockholm, Sweden;
3
Department of Biosciences and Nutrition at Novum and Clinical Research
Centre, Karolinska Institutet, Huddinge, Sweden; 4 Institute of Environmental
Medicine, Karolinska Insitutet, Stockholm, Sweden; 5 Department of Medicine,
University of Helsinki, Finland; 6 Department of Medicine Solna, Karolinska
Insitutet and University Hospital, Stockholm, Sweden
Rationale: Retinoid acid receptor-related orphan receptor alpha (RORA) was recently identified as a candidate gene for asthma by a genome-wide association
study (Moffatt et al. NEJM 2010). To investigate whether RORA polymorphisms
(SNPs) influence asthma susceptibility, we conducted a detailed genetic association study in the vicinity of the associated variant rs11071559. Furthermore,
we hypothesized that RORA may have biological and genetic interactions with a
previously implicated asthma gene, Neuropeptide S receptor 1 (NPSR1).
Methods: We genotyped 37 RORA SNPs in the Swedish birth cohort BAMSE (2033
children) and the cross-sectional PARSIFAL study (1120 European children), and
performed allele and genotype association and RORA-NPSR1 gene–gene interaction analyses. Regulation of RORA was investigated using NPSR1 over-expressing
SH-SY5Y cells stimulated with NPS.
Results: Seven RORA SNPs were associated with doctor-diagnosed childhood
asthma. The allele T in rs7164773 was under-represented in cases in BAMSE
(52.6% vs. 44.7%, [OR 0.72; 95%CI 0.60-0.87], p=0.0005). In PARSIFAL, the
allele T of rs11071559 was under-represented in cases (13.6% vs. 8.5%, [OR 0.58;
95%CI 0.37-0.92], p=0.02). These associations were confirmed in the combined
BAMSE and PARSIFAL material (p<0.005 and p<0.01, respectively). Significant gene-gene interactions influencing the asthma risk were found between
RORA SNPs and NPSR1 SNPs. In cell line studies, NPS induced RORA mRNA
expression.
Conclusions: Genetic variations in RORA are associated with childhood asthma
and show epistasis with NPSR1. A direct regulatory effect further suggests interaction of RORA and NPSR1 pathways.
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Genetic variations in the TLR signaling pathway are associated with
childhood asthma
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Otto Laub 10 , Burkhard Simma 11 , Thomas Frischer 12 , Jon Genuneit 13 ,
Thomas Illig 3,4 , Michael Kabesch 1 . 1 Department of Pediatric Pneumology,
Allergy and Neonatology, Hannover Medical School, Hannover, Germany;
2
Department of Epidemiology, Harvard School of Public Health, Boston, United
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Neuherberg, Germany; 4 Hannover Unified Biobank, Hannover Medical School,
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University Children’s Hospital, University of Cologne, Germany; 9 University
Children’s Hospital, Albert Ludwigs University, Freiburg, Germany; 10 Kinderund Jugendarztpraxis Laub, Kinder- und Jugendarztpraxis Laub, Rosenheim,
Germany; 11 Children’s Department, University Teaching Hospital
Landeskrankenhaus, Feldkirch, Austria; 12 University Children’s Hospital,
University Children’s Hospital, Vienna, Austria; 13 Institute of Epidemiology and
Medical Biometry, Ulm University, Ulm, Germany
Background: Common single nucleotide polymorphisms (SNPs) in Toll-like receptors (TLRs) are associated with asthma and atopy, but very little is known
about the relevance of SNPs in TLR regulatory and downstream signaling pathway
molecules.
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Objective: To systematically analyze the association between SNPs in TLR
signaling pathway genes and childhood asthma and atopy.
Methods: Common SNPs present in TLR signaling pathway were retrieved from
HapMap database and LD analyses were performed to determine tagging SNPs.
Association of 375 tagging SNPs with asthma were analysed in a genome wide
association (GWA) dataset consisting of 651 asthmatics and 652 controls. SNPs
were genotyped by Illumina HumanHap300Chip (n=169) or MALDI-TOF MS
(n=19) or imputed (n=187). Algorithms were applied to rank associations and
clustering of the associated genes on a virtual pathway map was performed by
a systems biology approach and we assessed the putative functional relevance of
associated SNPs by in silico analysis.
Results: We identified 41 genes involved in the TLR signaling and regulatory pathways, harbouring 1405 SNPs (tagged by 375) with minor allele frequency >5% in
the HapMap (CEU) population. SNPs located in 19 genes showed association with
asthma at a significance level of at least p<0.05. Top ranked asthma-associated
genes (e.g. IRAK-1, MKK-3, and ERK-2) mapped to distinct functional clusters
within the TLR pathway and associated SNPs were located in promoter (n=16),
intronic (n=116) and downstream regions (n=16).
Conclusion: SNPs in TLR signaling network genes show association with asthma
and distinct clusters are associated with atopic and non-atopic asthma.
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Genetic variants in Protocadherin-1, bronchial hyperresponsiveness and
asthma subphenotypes in German children
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Germany; 10 Children’s Department, University Teaching Hospital
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Background: Recently, Protocadherin-1 (PCDH1), located on chromosome 5q3133, in the vicinity of the cytokine gene cluster containing several known candidate
genes for asthma and allergy (interleukin-4, interleukin-5, interleukin-13 and
RAD50), was reported as a novel susceptibility gene for bronchial hyperresponsiveness (BHR) and asthma.
Objectives: We aimed to define linkage disequilibrium (LD) between the region
comprising PCDH1 and the cytokine gene cluster. Next, for a comprehensive
analysis of the PCDH1 locus we conducted detailed fine mapping of the PCDH1
region and investigated effects of single nucleotide polymorphisms (SNPs) in
BHR, asthma and related phenotypes.
Methods: Genotype information was acquired from Illumina HumanHap300Chip
genotyping, MALDI-TOF MS genotyping and imputation. Associations were investigated in a population of at least 1,303 (651 asthmatics) from two German
study populations (MAGICS and ISAAC II).
Results: No relevant LD between 14 PCDH1 tagging SNPs and 98 SNPs within
the cytokine cluster was detected. There were no significant associations with
BHR, atopy, allergic rhinitis and atopic eczema. However, rs7719391 was associated with asthma (OR=0.85, p=0.039) and non-atopic asthma (OR=0.69, p=0.009).
The exonic SNP rs3797054 previously reported to be associated with BHR and
asthma, was significantly associated with non-atopic asthma (OR=0.70, p=0.019)
in our study. Significant associations with non-atopic asthma were observed also
for rs11167761 (OR=1.54, p=0.021), rs3935792 (OR=1.32, p=0.039), rs2974704
(OR=0.43, p=0.009).
Conclusions: PCDH1 polymorphisms may specifically affect the development of
non-atopic asthma in children.
These authors contributed equally: Mrs. Antoaneta Toncheva, Dr. Kathrin Suttner,
and Mr. Sven Michel.
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Background: Recently, three genome wide association studies (GWAS) demonstrated FCER1A, the gene encoding the α-subunit of the high-affinity IgE receptor,
to be a major susceptibility locus for total serum IgE. The top association signal
differed between the two studies from the general population and one study based
on an asthma case-control design.
Objective: To investigate if different FCER1A single-nucleotide polymorphisms
(SNPs) are associated with total serum IgE in the general population and asthmatics.
Methods: Nineteen SNPs were studied in FCER1A based on a detailed literature search and a tagging approach. SNPs were genotyped by the Illumina
HumanHap300Chip (6) or MALDI-TOF-MS (13) in at least 1303 children (651
asthmatics) derived from the German ISAAC- and MAGIC studies.
Results: Similarly to two population-based GWAS the peak association with total
serum IgE was observed for SNPs rs2427837, rs2251746 and rs2511211 (mean
r2 >0.8), with the lowest p-value of 4.37*10-6 . The same 3 SNPs showed the
strongest association in non-asthmatics (lowest p=0.0003). While these SNPs were
also associated with total serum IgE in asthmatics (lowest p=0.003), additional
SNPs (rs3845625, rs7522607 and rs2427829) demonstrated associations with total serum IgE in asthmatics only (lowest p=0.01). SNPs rs2427837, rs2511211,
rs3845625 and rs2427829 were also associated with atopic asthma (lowest p=0.02).
Conclusions: These data suggest that SNPs in FCER1A specifically influence IgE
levels in asthmatics on top of genetic determinants of “basal” IgE levels also
present in FCER1A as previously identified by GWAS. Thus, FCER1A variants
and IgE-related mechanisms could be involved in specific asthma phenotypes.
These authors contributed equally.
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Next-gen transcriptome analysis (RNA-Seq) of human bronchial biopsies and
laser microdissected airway smooth muscle: Asthma vs. controls
C.Y. Yick 1 , A.H. Zwinderman 2 , F. Baas 3 , P.W. Kunst 4 , K. Grünberg 5 ,
T. Mauad 6 , E.H. Bel 1 , R. Lutter 1 , Peter J. Sterk 1 . 1 Respiratory Medicine,
Academic Medical Centre, Amsterdam, Netherlands; 2 Clinical Epidemiology and
Biostatistics, Academic Medical Centre, Amsterdam, Netherlands; 3 Genome
Analysis, Academic Medical Centre, Amsterdam, Netherlands; 4 Respiratory
Medicine, Admiraal De Ruyter Hospital, Goes, Netherlands; 5 Pathology, VU
Medical Centre, Amsterdam, Netherlands; 6 Pathology, São Paulo University
Medical School (USP), São Paulo, Brazil
Rationale: The pathophysiology of asthma is largely unknown. RNA-Seq allows
detailed biological characterization of the airways. We hypothesized that the airway
transcriptome is different between asthma and controls.
Aim: We investigated: a) the difference in transcriptomic profiles of whole endobronchial biopsies between steroid-naïve asthma and controls; b) the feasibility to
obtain RNA from airway smooth muscle (ASM) captured by laser microdissection
(LCM) suitable for RNA-Seq
Methods: 4 biopsies per subject (asthma/control: aim a n=4/n=5; aim b n=24/n=12)
were incubated in RNAlater. Whole cryosection or LCM-captured ASM was put
Table 1. Sample characteristics

Concentration (ng/μL)
RNA-Seq reads mapped (%)1
1
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RNA
cDNA
Asthma
Control

Whole biopsy

ASM

30-310
204-321
87
88

2-27
18-168
892
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into TRIzol. cDNA was obtained with Ovation RNA-Seq System and prepared for
RNA-Seq (GS FLX+, 454).
Results: Sample characteristics are shown in Table 1.
The 46 differentially expressed genes between asthma and controls were assigned
to networks associated with cell cycle, morphology, and development.
Conclusion: Transcriptomic profiles of whole biopsies were different between
asthma and controls. LCM-captured ASM is suitable for RNA-Seq. Regulation
of airway biological processes in asthma and controls tends to be fundamentally
different. These findings may help develop targeted asthma therapy.

232. New developments in the immunological
diagnosis of tuberculosis and latent tuberculosis
infection
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Different polyfunctional characteristics of RD1-specific CD4+ T-cells in active
TB disease and LTBI
Elisa Petruccioli 1 , Linda Petrone 1 , Valentina Vanini 1 , Gilda Cuzzi 1 , Francesco
Nicola Lauria 2 , Delia Goletti 1 . 1 Translational Research Unit, Department of
Epidemiology and Preclinical Research, “L. Spallanzani” National Institute for
Infectious Diseases-INMI, IRCCS, Rome, Italy; 2 Clinical Department, “L.
Spallanzani” National Institute for Infectious Diseases-INMI, IRCCS, Rome, Italy
Introduction: CD4+ T-cells and their cytokines are crucial for protection against
M. tuberculosis (Mtb). Analyses of the cytokines coexpressed by polyfunctional
T-cells can help in discriminating different tuberculosis (TB) stages.
Aims: To evaluate by flow cytometry the functional status and phenotype of
Mtb-specific CD4+ T-cells in TB subjects at different stages.
Methods: We enrolled 25 TB patients before and after therapy (active/past TB)
and 39 latent TB infection (LTBI), classified as recent/remote infection and LTBI
post-prophylaxis. We evaluated the CD4+ intracellular cytokines production (IFNγ,
TNFα, IL2) and memory/effector status after in vitro whole blood stimulation with
RD1 antigens.
Results: Magnitude of CD4+ T-cells is higher in active TB compared to the other
groups, although the differences are not significant. Double IFNγ+ TNFα+ CD4+
T-cells are significantly higher in active TB than in past TB (p=0.03) and in
LTBI (p=0.002), whereas triple IFNγ+ TNFα+ IL2+ are significantly associated to
LTBI post-prophylaxis compared to active TB (p=0.02). The proportion of total
IFNγ CD4+ T-cells increases whereas the proportion of total IL-2 CD4+ T-cells
decreases in active TB compared to LTBI (p=0.02). Effector memory CD4 T-cells
are significantly higher in active TB than in LTBI (p<0.01), whereas central
memory cells are higher in LTBI than active TB (p=0.03).
Conclusions: Double IFNγ+ TNFα+ CD4 T-cells are associated to active TB disease whereas triple polyfunctional cells are associated to infection containment.
These results may be helpful for better characterizing TB immune responses and
generating tools for TB stages identification.
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Screening for latent TB using antigen-specific IP-10 response and the effect of
prednisolon
Pernille Ravn 1 , Erika Belard 2 , Synne Semb 2 , Anne Marie Werlinrud 5 ,
Bolette Søborg 4 , Merete Lund Hetland 3 , Inge Nordgaard Larsen 5 ,
Morten Ruhwald 1 . 1 Clinical Research Centre, University Hospital, Hvidovre,
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3
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Background: IGRAs are recommended tests in the screening for latent tuberculosis infection in patients with autoimmune diseases before anti-TNF-α treatment.
The aim of this study was to evaluate the performance of IP-10 as an alternative
biomarker to IFN-γ.
Method: Blood samples from 79 patients with Rheumatoid Arthritis and 63 patients with Inflammatory Bowel Diseases were stimulated using the QFT-IT tubes.
IFN-γ and IP-10 were measured in the supernatant with ELISA.
Results: Overall the performance of IP-10 was comparable to IFN-γ (agreement
138/142, (96.5%) kappa 0.80) with high levels of IP-10. QFT-IT and IP-10 test
results were positive in 3(2.3%) and 4 (3.2%) patients respectively reflecting the
low TB incidence in Denmark. Prednisolone treated patients had significantly more
indeterminate QFT and IP-10 test results: 28%(10/36) and 22% (8/36) compared
to patients receiving other DMARDs 2%(2/106) and 0% (0/106) respectively.
This effect was dose dependent for both tests (p=0.0001 test for trend)
Similarly, the median IFN-γ and IP-10 responses to mitogen were reduced in
prednisolone treated patients (2.81 (IQR 0.05->10) and 7.8ng/ml (IQR 2.2-16.7)
respectively) compared to patients receiving other DMARDs (>10.0IU/ml (IQR
8.43->10.0) and 20.9 (14.5-25.8ng/ml) (p<0.0001))respectively.

Conclusion: This is the first study to investigate the influence of prednisolone
treatment on IP-10 responses; IP-10 was equally affected by prednisolone and the
study was too small to determine the value of a combined biomarker approach.
IP-10 can be stored on filter paper bypassing centrifugation, freezer and cold chain
which gives an IP-10 based test an advantage to the current IFN-γ based test.
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Latent tuberculosis infection is associated with increased Tregs frequencies in
the BAL of healthy contact persons
Christian Herzmann 1 , Martin Ernst 2 , Stefan Ehlers 3 , Steffen Stenger 4 ,
Jeroen Maertzdorf 5 , Giovanni Sotgiu 6 , Christoph Lange 1 . 1 Clinical Infectious
Diseases, Research Center, Borstel, Germany; 2 Division of Immune Cell
Analytics, Research Center, Borstel, Germany; 3 Molecular Inflammation
Medicine, Research Center, Borstel, Germany; 4 Institute for Medical
Microbiology and Hygiene, University Hospital, Ulm, Germany; 5 Department of
Immunology, Max Planck Institute for Infection Biology, Berlin, Germany;
6
Clinical Epidemiology and Medical Statistics Unit, Sassari University, Sassari,
Italy
Background: Only a minority of individuals exposed to Mycobacterium tuberculosis (MTB) develops a positive Interferon-γ release assay (IGRA) from peripheral
blood mononuclear cells (PBMC). Most contact persons do not develop a systemic
immune response after inhalation of MTB aerosols. Pulmonary immune mechanisms preventing a systemic immune response in these subjects are incompletely
understood.
Objective: To evaluate local and systemic immune responses in healthy MTB
contacts.
Methods: Recruitment of MTB exposed health care workers (HCWs) and very
close private house hold contacts (HHCs). Flow cytometry of bronchoalveolar
lavage (BAL) cells and PBMC for immunophenotyping. IGRA testing of blood
and BAL cells.
Results: 35 HCWs and 15 HHCs were recruited. Regulatory Tregs
(CD4+CD25+CD127-) frequencies were increased in all contacts with latent
MTB infection (PBMC IGRA positive; n=15) compared to contacts with a negative PBMC IGRA (n=25) with a median 2.12%, IQR 1.63-3.01 versus 0.68%;
0.32-0.96, respectively (p<0.0001). No immunophenotypic differences were seen
in PBMC between IGRA positive and IGRA negative subjects (9.6%; 5.9-10.1
versus 7.7%; 4.6-11.3; p=0.47). In 5 of the 25 IGRA negative subjects, the BAL
IGRA gave a positive result, possibly indicating incipient tuberculosis.
Conclusion: In close MTB contacts with LTBI, Tregs are increased in BAL but
not systemically when compared to contacts that remain IGRA negative. The
functional role of Tregs requires further investigation.
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Evaluation of non-tuberculous mycobacteria effect in the tuberculosis
infection diagnosis: Interim analysis of a TBNET study
Jose Dominguez 1 , Irene Latorre 1 , Maria Tsolia 3 , Virginia Amanatidou 3 ,
Nuria Diez 2 , Irene Mialdea 2 , Neus Altet 4 , Mar Serra 1 , Jessica Diaz 1 ,
Alicia Lacoma 1 , Malu De Souza 4 , Juan Ruiz-Manzano 1 , Empar Giner 2 ,
Cristina Prat 1 , Amparo Escribano 2 , Vicente Ausina 1 . 1 Microbiology &
Pneumology, Hospital Univ. Germans Trias i Pujol. CIBER Enfermedades
Respiratorias, Badalona, Spain; 2 Pediatrics & Epidemiology, Universidad de
Valencia, Spain; 3 Pediatrics, University of Athens School of Medicine, Athens,
Greece; 4 Programa de Prevención y Control de la Tuberculosis de Barcelona,
Institut Català de la Salut, Barcelona, Spain
The aim was to determine the role of previous non-tuberculous mycobacteria
(NTM) sensitization in children as a factor of discordant results between tuberculin skin test (TST) and T-SPOT.TB assay (Oxford Immunotec). We studied
the presence of M.avium sensitized T cells in 87 non BCG vaccinated paediatric
patients with discordant results: TST positive and T-SPOT.TB negative. We also
included as controls 11 individuals with a negative TST and a negative T-SPOT.TB,
and 8 patients with microbiologicaly confirmed NTM infection. Peripheral blood
mononuclear cells were stimulated with M.avium sensitin. The presence of reactive
T cells were determined by means of ELISPOT.
From the 87 children, in 31 cases (35.6%) we obtained a positive ELISPOT result
after stimulation with M. avium sensitin, in 50 cases the result was negative
(57.5%), and in the remaining 6 cases the test failure. The number of responder T
cells after M.avium sensitin stimulation was significantly higher that the number of
responder T cells after specific M.tuberculosis antigens stimulation. In all children
included as controls were obtained negative ELISPOT results after stimulation with
M.avium sensitin. The differences of the number of responder T cells to M.avium
sensitin between the study and the control group were significant. In 4 cases a
positive result was obtained between patients with confirmed NTM infection. Our
results suggest that previous NTM sensitization in children induces false positive
results in TST for diagnosing latent tuberculosis infection. The use of IFN-γ tests
provide a more specific diagnostic of TB infection in childhood.
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IP10 as a diagnostic marker for childhood tuberculosis in a Tanzanian
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Pernille Ravn 3 , Morten Ruhwald 1 . 1 Clinical Research Centre, Hvidovre Hospital,
Copenhagen, Denmark; 2 Dept. of Medicine, Amager Hospital, Amager, Denmark;
3
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Intro
A main challenge in childhood TB management is the lack of good diagnostic
tools. IP-10 is a novel marker for latent tuberculosis (TB), but very few studies
have examined the use of IP-10 in childhood TB.
Aims: To compare the performance of the Quantiferon test (QFT) and IP-10 for
the diagnosis of TB in Tanzanian children
Methods: 207 TB suspected children (0-15 years) and 102 adults with confirmed
TB were included. QFT tests were analyzed locally and IP-10 was measured using
ELISA. The children were divided in to three risk groups using clinical parameters,
CXR, microscopy and culture: Confirmed/highly probable TB (probTB, n=33),
possible TB (possTB, n=84) and Not TB (notTB, n=90).
Results: In children the positivity rate was low in all groups for both tests.
Table 1
QFT

probTB
possTb
notTB

IP-10

POS

NEG

INDET

POS

NEG

INDET

15%
17%
8%

67%
54%
65%

18%
29%
27%

21%
14%
7%

64%
54%
61%

15%
32%
32%

IP-10 positivity rate was associated with TB risk groups (p=0.02), QFT was not
(p= 0.12). The agreement between IP-10 and QFT was 70%, discordance was
mainly found in the possTB and notTB groups, combining tests did not increase
test sens. For both tests indet. outcome was not associated with HIV status, young
age or malnutrition.
In adults the sens. was 80% for both tests; and the indet. rate was 11% for IP-10
and 6% for the QFT (agree. 83%, k=0.5, p<0.0001).
Discussion: In the children both tests had poor performance with low positivity
rate and high indeterminate rate; this was not explained by risk factors for poor
test performance. In adults the QFT and IP-10 test performance was in line with
other studies. Our findings could be explained by group heterogeneity and severity
of illness.

1875
Evaluation of the QuantiFERON-TB Gold in tube cut-off for diagnosing
tuberculosis in HIV-infected and non-HIV infected individuals
Line Lindebo Holm 1 , Martine G. Aabye 1 , Pernille Ravn 2 , Morten Ruhwald 1 .
1
Clinical Research Centre, Hvidovre Hospital, Hvidove, Denmark; 2 Dept. of
Infectious Medicine, Odense University Hospital, Odense, Denmark
Background: The QuantiFERON-TB Gold In tube (QFT) is used for diagnosing
tuberculosis (TB) infection. But the test has compromised sensitivity in HIV
infected patients. This study assesses if the diagnostic accuracy of the QFT test
can be improved by adjustment of the cut-off for a positive test in HIV-positive
individuals.
Materials and methods: This case-control study pools data from three cohorts
from Tanzania and Denmark. Cases were 72 HIV-positive and 94 HIV-negative
Tanzanian patients with confirmed TB. The control-groups comprised 389 HIVpositive patients and 305 healthy Danish high-school students with no known risk
factors for TB. Potential cut-offs were determined by ROC curve analysis.
Results: HIV infected TB patients had lower responses to M.tuberculosis antigens
compared to non-HIV infected TB patients, median 0.9IU/ml (IQR 0.1-0.9) vs.
1.5IU/ml (IQR 0.6-1.5) (p<0.04). In the groups of HIV non-infected; ROC curve
analysis suggested that by reducing the cut-off from 0.35 to 0.135 IU/ml sensitivity
could be increased from 79.8% (CI: 70.3-87.4) to 87.2% (CI: 78.8-93.2) without a
major loss of specificity (specificity= 98.0% (CI: 95.8-99.3)). We were not able to
demonstrate a similar effect among the HIV-infected as the increase in sensitivity
occurred at a high compromise in specificity (from 98.1 to 94.3%).
Conclusion: In line with previous studies the QFT had poor sensitivity in HIVinfected. The diagnostic sensitivity improved in both HIV-negative and -positive by
lowering the cut-off, but specificity was significantly compromised in HIV-positive
non-exposed Danish controls compromising the benefit of this approach to improve
the QFT test.

1876
Response to Mtb Rv2628 latency antigen associates with bacterial
containment
Linda Petrone 1 , Valentina Vanini 1 , Elisa Petruccioli 1 , Teresa Chiacchio 1 ,
Gilda Cuzzi 1 , Kees L. M. C. Franken 2 , Francesco Nicola Lauria 3 ,
Enrico Girardi 4 , Tom H.M. Ottenhoff 2 , Delia Goletti 1 . 1 Translational Research
Unit, Department of Epidemiology and Preclinical Research, National Institute
for Infectious Diseases “Lazzaro Spallanzani”, Rome, Italy; 2 Department of
Infectious Diseases, Leiden University Medical Center, Leiden, Netherlands;

3
Clinical Department, National Institute for Infectious Diseases “Lazzaro
Spallanzani”, Rome, Italy; 4 Clinical Epidemiology Unit, Department of
Epidemiology and Preclinical Research, National Institute for Infectious Diseases
“Lazzaro Spallanzani”, Rome, Italy

Introduction: Interferon(IFN)γ response to Mtb Rv2628 latency antigen is associated with latent tuberculosis infection (LTBI). Immune response against Rv2628
may contribute to evaluate Mtb infection control.
Aims: To compare the Rv2628 specific response in recent contacts of patients with
active TB before, during and after isoniazid prophylaxis.
Methods: In this cross-sectional study we evaluated 139 QuantiFERON TB-Gold
In-Tube (QFT-IT) positive contacts: 37 enrolled at baseline, 32 during prophylaxis,
17 at the end of prophylaxis, 53 after 1 year of prophylaxis completion. Whole
blood IFNγ response to Rv2628 and QFT-IT (early phase antigens) at day 1
post-culture was evaluated. Controls unexposed to Mtb were also included.
Results: IFNγ levels in response to Rv2628 antigen were significantly higher at
baseline than after 1 year prophylaxis completion (p<0.0001). The quantitative
IFNγ response to QFT-IT was significantly higher at baseline than at the end of
prophylaxis (p=0.023) or after 1 year prophylaxis completion (p=0.001); however
all the subjects were QFT-IT positive at all the time points considered. Unexposed
controls did not respond to Rv2628 and QFT-IT.
Conclusions: Whole blood IFNγ response to Rv2628 antigen is significantly
reduced in QFT-IT-positive contacts after 1 year prophylaxis completion. Rv2628
is considered a latency antigen therefore it is unclear at the moment if the decreasing response is due to the fact that prophylaxis allows Mtb eradication and a
consequent decrease in latency responses, or whether prophylaxis inhibits Mtb to
remain in a latent stage. These results may be helpful to better characterize LTBI
immune response and to generate tools to monitor prophylaxis efficacy.
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P1877
Assessment of the prevalence of obstructive sleep apnea in patients with
undiagnosed chronic cough
Mohamed Zidan, Hany Shaarawy. Chest Diseases Department, Alexandria
Faculty of Medicine, Alexandria, Egypt
Background: Recent reports have suggested an association between chronic cough
and obstructive sleep apnea (OSA). There is also evidence that treatment of sleep
apnea can improve chronic cough.
Objective: Is to assess the prevalence of OSA in patients with undiagnosed chronic
cough and the effect of using CPAP therapy on the improvement of cough in those
patients.
Methods: The present study included 100 non smoker patients complaining of
cough for more than 8 weeks without obvious diagnosis, after exclusion of any
parenchymal lung or mediastinal diseases using chest X-ray, CT chest, pulmonary
function testing, and methacholine challenge test to exclude cough variant asthma,
patients undergone full polysomnography to screen for OSA and in whom proved
to have the diagnosis, CPAP was tried for 2 weeks then follow up of the cough
frequency and severity was done.
Results: The study included 100 patients, with 60% females and 40% males, the
duration of cough in weeks was 18.16±6.01 weeks, the most common cause of
cough was gastroesophageal reflux disease (GERD) which was present in 70% of
cases followed by upper airway cough syndrome (UACS) which was present in
50% of cases, OSA was present in 25% of patients in association with GERD in 15
patients and in association with UACS in 10 patients (10%). There was significant
improvement of cough after using CPAP for 2 weeks (visual analogue scale (VAS)
dropped from 82.4±8.6 mm to 7.4±5.11 mm after use of CPAP).
Conclusion: OSA should be ruled out in patients with undiagnosed chronic cough
as it is a common finding. CPAP seems to be an effective tool in treating those
patients.
P1878
Health, social and economic consequences of sleep disordered breathing: A
controlled national study evaluating the societal effect on patients and their
partners
Poul Jennum 1 , Rikke Ibsen, Jakob Kjellberg. 1 Danish Center for Sleep Medicine,
Department of Clinical Neurophysiology, Center for Healthy Ageing, Faculty of
Health Sciences, University of Copenhagen, Glostrup Hospital, Glostrup,
Denmark; 2 iTracs, iTracs, Aarhus, Denmark; 3 Danish Institute for Health, DSI,
Copenhagen, Denmark
The objective direct and indirect costs of obstructive sleep apnea (OSA) and obesity
hypoventilation syndrome (OHS) on patients and their partners are incompletely
described.
Using data from the Danish National Patient Registry (1998-2010), 30278 OSA
and 1562 OHS patients and their partners were identified. Four matched citizens
based on age, gender and social status matched served as controls.
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Direct costs were extracted from the Danish Ministry of Health, Danish Medicines
Agency and National Health Security, and indirect costs from the Coherent Social
Statistics.
66.2%/63.4% of all OSA/OHS patients was co-living versus 65.4%/65.6% of
controls. OSA/OHS showed higher rates of health-related primary and secondary
care, medication, unemployment, and other socioeconomic costs. The income level
of OSA/OHS patients were lower. The annual mean excess total direct and indirect
health-related cost for each patient was 2821 before and 5060 (p<0.001) after
an OSA diagnosis and 10463 before and 15001 after an OHS diagnose.
Partner’s total health expenses and the public transfer income were higher, whereas
the employment rate and income level were lower than controls. The annual mean
excess total cost for each partner was 2639 before diagnosis and 3058
(p<0.001) after the pts OSA diagnosis, 3523 before and 4068 (p<0.001) after
the pts OHS diagnose,
These effects were present 11 years prior to an OSA/OHS diagnose in patients and
partners, and increased with disease advancement.
OSA and especially OHS are associated with a major health and social effect
affected employment and income level affecting the patients and partners.

P1879
Prevalence of sleep apnoea, sleepiness and behavioural/emotional
disturbances in adults with Down’s syndrome in Scotland
Elizabeth Hill 1 , Donna Fairley 1 , Sarah Van Putten 2 , Sally-Anne Cooper 3 ,
John Forbes 4 , Linda Williams 4 , Renata Riha 1 . 1 Department of Sleep Medicine,
Royal Infirmary of Edinburgh, University of Edinburgh, United Kingdom;
2
Down’s Syndrome Scotland, Down’s Syndrome Scotland, Edinburgh, United
Kingdom; 3 Department of Mental Health and Wellbeing, University of Glasgow,
United Kingdom; 4 Division of Community Health Sciences, University of
Edinburgh, United Kingdom
Introduction: Adults with Down’s syndrome (DS) are predisposed to sleep apnoea
(SA). Prevalence is, as yet, unknown.
Aims and objectives: To assess prevalence of SA, sleepiness and behavioural and
emotional disturbances in adults with DS in Scotland.
Methods: A sleep questionnaire, including the pictorial Epworth Sleepiness Scale
(pESS) and subscales of the Developmental Behaviour Checklist for Adults (DBCA), was sent to 650 adults (age ≥16yrs) with DS.
All respondents were offered sleep studies (Embletta® Gold, Embla Systems LLC).
Standard statistical analysis was undertaken.
Results: Response rate was 42% (246 valid). 16 respondents had existing SA;
11 were treated. Mean age was 31±11 years. BMI was 30±7 kg/m2 , higher in
females (p=0.009). Mean pESS score was 7±5, with males sleepier (p=0.016). 176
respondents reported snoring; 85 snored often or frequently. 60 reported apnoeas.
To date, 23 patients (15 males) have had sleep studies, 20 being valid. Mean age
was 26±9 yrs. Mean BMI was 30±7 kg/m2 ; females were heavier (p=0.001).
Median AH (apnoeas+hypopnoeas per hour in bed) was 28.6 (IQR 14.8-48.2).
Median ODI (≥4% O2 desaturations per hour in bed) was 6.5 (IQR 2.1-30.9).
Snorers scored higher on pESS (r=0.459, p=0.042) and DBC-A disruptive subscale
(r=0.463, p=0.040). BMI correlated with the anxiety/antisocial subscale (r=0.606,
p=0.010).
Conclusion: This is the first population survey of SA in DS adults. Females were
less sleepy than males, despite being more obese. Snoring was associated with
sleepiness and disruptive behaviour. Heavier patients were more anxious. The
study is ongoing.
Acknowledgements: Chief Scientist Office, Scotland; Fondation Jérôme Lejeune,
France.

P1880
Menstrual status in women and sleep-related outcomes
Francisco Gomez Real, Ferenc Macsali, Cecilie Svanes, Ernst Omenaas,
Eva Lindberg, Karl Franklin, Bryndis Benediktsdottir, Thorarin Gislasson,
Ane Johannessen, Vivi Schlunssen, Christer Janson, Mathias Holm, Rain Jogi.
Gynecology and Obstetrics, Haukeland University Hospital, Bergen, Norway
Gynecology and Obstetrics, Haukeland University Hospital, Bergen, Norway
Occupational Medicine Haukeland University Hospital, Haukeland University
Hospital, Bergen, Norway Centre for Clinical Research, Haukeland University
Hospital, Bergen, Norway Dept of Medical Sciences, Respiratory Medicine and
Allergology, Uppsala University, Uppsala, Sweden Dept of Surgery and Dept of
Medicine, Umeå University, Umeå, Sweden Dept of Respiratory Medicine and
Sleep, University of Iceland, Reykjavik, Iceland Dept of Respiratory Medicine
and Sleep, University of Iceland, Reykjavik, Iceland Centre for Clinical Research,
Haukeland University Hospital, Bergen, Norway Dept of Environmental and
Occupational Medicine, Aarhus University, Aarhus, Denmark Dept of Medical
Sciences: Respiratory Medicine and Allergology, Uppsala University, Uppsala,
Sweden Dept of Occupational and Environmental Medicine, Gothenburg
University, Gothenburg, Sweden Foundation Tartu University Clinics, Lung
Clinic, Tartu, Estonia
Background: There is limited knowledge about how menstrual status may influence sleep related outcomes. We aimed to investigate whether irregular menstruation and menopause affect sleep related symptoms including insomnia and
gastroesophageal reflux,
Methods: A population-based sample of 8588 women aged 25-55 years answering

the Respiratory Health In Northern Europe (RHINE) postal questionnaire were
analyzed. Logistic regression models were adjusted for BMI, age, smoking history
and socioeconomic status.
Results: Women reporting irregular menstruations had significantly more sleeprelated symptoms (reflux after going to bed OR=1.67 [1.30–2.15], difficulty falling
asleep (DIS) 1.42 [1.11–1.80], difficulty maintaining sleep (DMS) 1.44 [1.23–1.70],
excessive daytime sleepiness (EDS) 1.27 [1.08–1.48] and early morning awakening
(EMA) 1.45 [1.15–1.82]) than women menstruating regularly. Menopausal women
had significantly higher risk of sleep-related symptoms (reflux after going to bed
OR=1.43 [1.07–1.90], DIS 2.04 [1.58–2.63], DMS 1.87 [1.57–2.23], EDS 1.44
[1.21–1.73] and EMA 1.73 [1.38–2.17]) than premenopausal women.
Conclusions: Sleep quality among women was significantly related to menstrual
status; women with irregular menstruations and menopausal women suffered from
more sleep-related symptoms with insomnia and gastroesophageal reflux.

P1881
Sleep pattern changes in patients with liver cirrhosis
Ali Mabrouk 1 , Mohamed Nooh 2 , Nourane Azab 1 , Ibrahim Elmahallawy 1 ,
Rawad Elshenawy 1 . 1 Chest Department, Menoufiya University, Shebin Elkom,
Menoufiya, Egypt; 2 Tropical Medicine Department, Menoufiya University, Shebin
Elkom, Menoufiya, Egypt
Background: Liver cirrhosis is a major cause of mortality worldwide. One of the
least studied complications of liver cirrhosis is the disturbed sleep pattern.
Methods: This study included two groups; the first group consisted of 30 patients
diagnosed as liver cirrhosis based on abdominal ultrasound and liver biopsy and
the second group consisted of 10 healthy subjects served as controls. Epworth
sleepiness score (ESS) was calculated for every patient and all patients were
subjected to complete overnight polysomnography to detect sleep disturbances
among all participants.
Results: Our results showed that cirrhotic patients had ESS, AHI (apnea hypopnea
index) and OSA (obstructive sleep apnea) significantly higher than the control
group [16.4±2.6 vs 11.1±1.8, P = 0.0001; 10.9±8.5 vs 2.4±1.6, P = 0.005 and
3.1±3.1 vs 1.1±0.9, P = 0.03 respectively]. The percentage of sleep efficiency
was significantly lower in cirrhotic patients than the control group [61.9±12.9 vs
73.1±7.6 (P = 0.02)]. Also, the percentages of S1, S3-4 and REM sleep in relation
to the total sleep time were significantly higher in the cirrhotic patients than the
control group (P = 0.01, 0.02 and 0.06 respectively) while the percentage of S2
was significantly lower (P = 0.02). Cirrhotic patients of Child class C had ESS,
AHI and OSA significantly higher and sleep efficiency significantly lower than
cirrhotic patients of classes A and B (P = 0.001 for all). Cirrhotic patients with
tense ascites had ESS, AHI and OSA significantly higher and sleep efficiency
lower than patients with mild, moderate, or no ascites (P = 0.001 for all).
Conclusion: This study revealed that cirrhotic patients had disturbed sleep pattern,
correlating with the degree of cirrhosis.

P1882
In sleep apnea patients nonalcoholic fatty liver disease (NAFLD) is associated
with the severity of intermittent hypoxia and more severe endothelial
dysfunction
Caroline Minville 1 , Marie-Noëlle Hilleret 2 , Renaud Tamisier 3 , Patrick Levy 3 ,
Jean-Pierre Zarski 2 , Jean-Louis Pepin 3 . 1 Pulmonary Department, Institut
Universitaire de Cardiologie et de Pneumologie, Quebec, Canada; 2 Department
of Endocrinology, Pôle Digidune, Grenoble University Hospital, Grenoble Cedex
09, France; 3 INSERM U 1042, HP2 Laboratory (Hypoxia: Pathophysiology) and
Locomotion, Rehabilitation and Physiology Department, Joseph Fourier
University and Grenoble University Hospital, Grenoble Cedex 09, France
Introduction: Nonalcoholic fatty liver disease (NAFLD) begins with the accumulation of triglycerides in the liver and elicits an inflammatory response that can
progress to cardiovascular complications, cirrhosis and liver cancer. Intermittent
hypoxia is a potential contributing factor but NAFLD has not been investigated
in an unselected obstructive sleep apnea (OSA) population. Beyond liver biopsy,
there are non invasive validated tools allowing a screening of NAFLD in large
populations.
Aims: (i) To use non-invasive blood tests (Steatotest® , NASHtest® and Fibrotest® )
to evaluate steatosis, Nonalcoholic Steato hepatitis (NASH) and fibrosis in a large
cohort of OSA (II) To assess endothelial function by peripheral arterial tone (PAT).
Patients: 226 subjects referred for suspicion of OSA were included (men: 55%,
median age: 56 years, mean BMI: 34 kg/m2 ).
Results: 61.5% of OSA patients exhibited advanced steatosis. By multivariate
analysis, triglycerides (p<0.0001), insulin resistance (p=0.0004) and nocturnal
cumulative time spent <90% of SaO2 (CT90) (p=0.01) were independent factors
for liver steatosis. 38% of OSA displayed NASH (N1 or N2 with NASHtest® ).
CT90 was significantly associated with NASH (p=0.035) but this became non
significant in multivariate analysis. Endothelial function was more impaired in
OSA patients with advanced steatosis (p=0.04) and NASH (p=0.013).
Discussion/Conclusion: In a large unselected population of OSA, the severity
of intermittent hypoxia was independently associated with steatosis. Endothelial
dysfunction was more severely impaired in OSA patients demonstrating NAFLD.
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P1883
Noninvasive evaluation of hepatic steatosis and fibrosis in OSA patients at
diagnosis
Maria Buttacavoli 1 , Mirko Olivo 2 , Roberto Virdone 2 ,
Alessandra Castrogiovanni 1 , Anna Maria Marotta 1 , Vincenzo Bellia 1 , Maria
R. Bonsignore 1 . 1 DiBiMIS, Section of Pneumology, University of Palermo, Italy;
2
Unit of Medicine II, Villa Sofia-Cervello Hospital, Palermo, Italy
In morbidly obese patients, non-alcoholic fatty liver disease (NAFLD) frequently
occurs in patients with obstructive sleep apnea (OSA) compared to patients without OSA, and OSA may play a role in the pathogenesis of steatohepatitis. We
non-invasively assessed hepatic steatosis (ultrasound) and fibrosis (Fibroscan elastometry) in 20 consecutive patients (mean age±SD: 48±11 yr; BMI: 34.9±5.9
kg/m2 ; 4 women) with newly diagnosed OSA and no history or serologic evidence
of hepatic disease. Inclusion criteria were: alcohol consumption <30 g/die, no use
of statins or other lipid-lowering drugs. Patients underwent nocturnal 8-channel
monitoring, venous blood sampling (hepatic function tests, fasting blood insulin
and glucose, serum lipids), hepatic ultrasound evaluation, and Fibroscan elastometry. Severe OSA was found in most patients (mean AHI±SD 52±22 events/h;
mean nocturnal SaO2 90.7±3.8%; Epworth Sleepiness Scale score 12.7±4.9).
Twelve patients showed the metabolic syndrome (MetS, NCEP-ATP III). Three
patients showed increased serum ALT (>40 U.I.); they were significantly younger
(age 36.7±1.5 vs. 50.3±11.1 yr) and more obese (BMI 40.9±8.2 vs 33.8±5.0
kg/m2 ) than the rest of the sample. Hepatic steatosis (n=19) was mild in 4 patients,
moderate in 1, and severe in 14; all patients with increased ALT showed severe
steatosis. Severe steatosis occcured in most patients with MetS and tended to be
associated with severe OSA. Fibroscan elastometry (n=14) gave an average value
of 6.2±2.3 (normal <5, fibrosis >12). Therefore, noninvasive evaluation revealed
a trend for hepatic steatosis to be associated with severe OSA and obesity, while
hepatic fibrosis appeared absent or mild in our patients.

P1884
Resting energy expenditure in patients with obstructive sleep apnea
Miroslav Brusik, Radovan Tisko, Zuzana Sopkova, Ruzena Tkacova,
Pavol Joppa. Department of Respiratory Medicine, and Tuberculosis, Faculty of
Medicine, P.J. Safarik University and L. Pasteur University Hospital, Kosice,
Slovakia (Slovak Republic)
Introduction: Obstructive sleep apnea (OSA) may contribute to increases in
resting energy expenditure (REE) through hypoxia-related sympathetic activation
and hormonal dysregulation. The reports on REE in OSA are scarce, and are
confounded by body weight and gender differences.
Aim: We assessed REE adjusted for fat-free mass (FFM) in male patients with
OSA and hypothesized that REE/FFM ratio is related to indices of OSA severity.
Methods: 26 male subjects (age 48.4±11.3 years) evaluated for suspected OSA
underwent overnight polysomnography. Body composition was assessed by tetrapolar bioimpedance method and REE by indirect calorimetry. REE/FFM ratio was
compared between 16 patients with severe OSA [apnea-hypopnea index (AHI)>30;
mean AHI 60.8±20.1 events/hour] and 10 control subjects (AHI<15; mean AHI
10.7±4.4).
Results: Patients with severe OSA had increased REE/FFM compared to controls (30.4±3.1 versus 27.3±4.0 kcal/kg/24 h, p=0.033). In univariate analyses,
REE/FFM was directly related to AHI, oxygen desaturation index (ODI) and
arousal index (R=0.486, p=0.012; R=0.561, p=0.003; R=0.482, p=0.013, respectively). In multivariate analysis, only ODI remained an independent predictor of
REE/FFM after adjustments for age, body mass index, AHI and arousal index
(p=0.027, R2 =0.438).
Conclusion: Resting metabolic rate was increased in patients with severe OSA
and correlated with indices of OSA severity. The independent predictive value of
ODI suggests a possible role for intermittent hypoxia in the regulation of energy
metabolism in OSA.
Support: APVV-0134/11, VEGA 1/0111/12, 8/GSD/2011, Slovakia.

P1885
Impairment of endothelial function by chronic intermittent hypoxia in
ApoE-/- mice – Implications for anti-inflammatory and anti-oxidative
treatment
Izabela Tuleta 1 , Nikos Werner 1 , Carolina Nunes Franca 1 , Daniela Wenzel 2 ,
Bernd K. Fleischmann 2 , Georg Nickenig 1 , Dirk Skowasch 1 . 1 Department of
Internal Medicine II – Cardiology, Angiology and Pulmonology, University of
Bonn, Germany; 2 Institute of Physiology I, University of Bonn, Germany
Background: In our present study we sought to determine the influence of
intermittent hypoxia on the endothelial function and to prove the reversibility
of hypoxia-associated vascular changes under anti-inflammatory (infliximab) and
anti-oxidative (L-glutathione) therapy.
Methods: 36 ApoE-/- mice fed a high-cholesterol diet were divided into 4 groups:
1-3 under intermittent hypoxia 8 h/day for 6 weeks. Additionally, groups 2 and 3
were injected intraperitoneally with infliximab (1x week) and L-glutathione (3x
week), respectively. Group 4 under normoxia= control. Endothelial-dependent vasorelaxation was measured by an organ bath technique. In cell culture experiments
from spleen cells, the percentage of Dil-LDL/lectin double positive cells and the
number of colony forming units in late outgrowth endothelial progenitor cells were

analyzed by fluorescence and light microscopy, resp. Sca1/flk1 positive cells in
bone marrow were counted by flow cytometry.
Results: Endothelial-dependent vasorelaxation was significantly decreased under
hypoxia (73±6% vs. control: 45±6%); infliximab and L-glutathione normalized
endothelial function (47±6%, 47±9%, resp.). The numbers of Dil-LDL/lectin+
cells and colony forming units were significantly higher in hypoxia compared to
other groups. The percentage of sca1/flk1+ cells was increased in hypoxia vs.
control and it was reduced in both drug groups (p<0.05).
Conclusions: Obstructive sleep apnoea may contribute to atherosclerosis via intermittent hypoxia-induced impairment of endothelial-dependent vasorelaxation.
Infliximab and L-glutathione improve endothelial function and restore endothelial
homeostasis.

P1886
Effects of CETP and APOE polymorphisms on lipoprotein levels in patients
with obstructive sleep apnea
Radovan Tisko 1 , Zuzana Sopkova 1 , Viera Habalova 2 , Zuzana Dorkova 1 ,
Eva Slaba 2 , Martin Javorsky 3 , Ivan Tkac 3 , Ruzena Tkacova 1 . 1 Department of
Respiratory Medicine, Medical Faculty, P.J. Safarik University and L. Pasteur
University Hospital, Kosice, Slovakia (Slovak Republic); 2 Department of Medical
Biology, Medical Faculty, P.J. Safarik University, Kosice, Slovakia (Slovak
Republic); 3 Department of Internal Medicine 4, Medical Faculty, P.J. Safarik
University and L. Pasteur University Hospital, Kosice, Slovakia (Slovak Republic)
Rationale: Cholesterol ester transfer protein (CETP) and apoliprotein E (APOE)
polymorphisms were related to serum lipids in association studies. In a mouse
model of obstructive sleep apnea (OSA) hypoxia inhibited clearance of triglyceriderich lipoproteins. Since hypoxia might interfere with genetic background to affect
lipid levels, we examined effects of interactions between CETP and APOE variants
and hypoxia on serum lipids in OSA patients.
Methods: 634 adult subjects evaluated for suspected OSA underwent overnight
polysomnography. The association of HDL-cholesterol (HDLC), triglycerides
(TG) and LDL-cholesterol (LDLC) with OSA-related hypoxia reflected by oxygen
desaturation index (ODI) was examined and adjusted for relevant covariates.
Findings: Patients were 69.1% male (age 51.1±11.2 years, apnoea-hypopnoea
index 30.4±29.9). In univariate analyses, HDLC was related to the both ODI
and CETP polymorphism (R=-0.196, p<0.001; R=0.123, p=0.002). In multivariate analysis only CETP genotype remained associated with HDLC (R2 =0.185,
p=0.002) and no interaction between CETP variant and ODI was observed. In contrast, TG were related to ODI and APOE polymorphism in the univariate analyses
(R=0.284, p<0.001; R=0.100, p=0.013), and also after adjustments (R2 =0.382,
p=0.046, p=0.002). Significant interaction between APOE genotype and ODI was
observed with respect to TG levels (p=0.010 for the interaction term APOE*ODI).
Conclusion: Our findings support the role of CETP and APOE polymorphisms
in atherogenic dyslipidaemia in OSA patients, and suggest the presence of an
interaction between hypoxia and APOE genotype to affect TG levels.
Funding: APVV-0134-11, VEGA 1/0111/12, Slovakia.

P1887
Sleep duration and obesity in women – A 10 year prospective study
Jenny Theorell-Haglöw 1 , Christer Janson 1 , Christian Berne 2 , Eva Lindberg 1 .
1
Department of Medical Sciences, Respiratory Medicine and Allergology,
Uppsala University, Uppsala, Sweden; 2 Department of Medical Sciences,
Internal Medicine, Uppsala University, Uppsala, Sweden
Background: Obesity is highly related to obstructive sleep apnea syndrome. Research has shown that one potential cause of obesity may be short sleep duration.
Aim: The aim was to assess how sleep duration and obesity is related over a 10
year period, in a population-based sample of women.
Methods: A total of 5,003 non-pregnant women (response rate 80%) >=30 years,
answered a 10-year follow-up questionnaire. The questionnaire included questions
on sleep duration, weight, height, waist circumference, snoring and life style
factors. Regression analysis was performed to analyze independent associations
between sleep duration and measures of obesity.
Results: In the whole population 31% (n=2,127) of the women had increased
their weight by at least 15 kg, 37% (n=2,549) had a BMI>=30 kg/m2 and 52%
were centrally obese (waist circumference ≥88cm). Both short (<6h) (OR=1.38;
95%CI 1.06-1.80) and long sleep duration (≥9h) (1.86; 1.32-2.62) showed to be
risk factors for general obesity (BMI≥30 kg/m2 ) after controlling for confounders.
When dividing the women by age both short and long sleep duration were risk
factors in the younger age group (age at baseline <40 years). In women above
age 40 years at baseline only long sleep duration remained as a risk factor for
general obesity after controlling for confounders. In addition, short sleep duration
was shown as a risk factor for central obesity after adjustments (1.46; 1.002-2.14)
in younger women, whereas long sleep duration was a risk factor in women age
≥40 years (1.86; 1.17-2.96).
Conclusion: Both short and long sleeping women had a greater risk of general
obesity compared with normal sleepers (6-9h). Young short sleepers were also
more at risk for central obesity.
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P1888
Obstructive sleep apnea and metabolic syndrome in thin patients;
characteristics and comparation with patients with overweight and obesity
Raquel Dacal Quintas 1 , Manuel Tumbeiro Novoa 1 , Maria Teresa Alves Pérez 2 ,
Adela Acuña Fernánez 1 , Mari Luz Santalla Martínez 1 , Pedro Marcos
Velázquez 1 . 1 Pulmonary Medicine, Complexo Hospitalario Universitario de
Ourense, Ourense (Galicia), Spain; 2 Investigation, Complexo Hospitalario
Universitario de Ourense, Ourense (Galicia), Spain
Objective: We wanted to know the prevalence of obstructive sleep apnea(OSA)and
metabolic syndrome (MS) in thin patients and their characteristics. We also wanted
to know if there were differences with overweight and obese.
Methods: We studied the patients that were referred to our sleep laboratory,
from January to December 2009. OSAS was diagnosed when apnea hipopnea
index (AHI)was>5. MS was diagnosed according to the International Diabetes
Federation criteria. The patients were distributed in 3 groups according to BMI:
normal or thin (BMI<25), overweight (25-29,9) and obesity (≥30).
Results: We studied 475 patients: 7,6% thin, 36% overweight and 56,4% obese.In
the thin’s group, most were women, snorers, non-smokers and don’t drink alcohol.
We diagnosed of OSA 428 (90,1%): in thin 77,7%, in overweight 84,79% and
in obese 91,4%. Thin patients with OSA were mostly mild OSA, in overweight
mostly moderate and in obese severe.There were differences between OSA’s diagnose and categorized BMI. We diagnosed of MS 288 (64,4%): in the thin’s group
33,3%, in overweight 43,94% and in obese 80,93%. We found more probability of
MS (p<0,001) with BMI’s increase.There were differences between thin’s group
and the others, thin patients were younger with minor neck and waist perimeter
(p=0,021; p<0,001; p<0,001). OSA and MS prevalence in the thin’s group was
22% and in obese 70,52%. OSA in thin patients was related with gender (p=0,039
women had less risk) and age(p=0,045 OSA were older).
Conclusions: OSA’s prevalence in thin patients is minor.
OSA and MS’ prevalence in thin patients is minor than in obese.
Thin patients were most women, younger and without toxic habits.
OSA and MS were not related in thin patients.

P1889
EEG time-frequency maps during respiratory-related cortical activation in
humans
Anna Hudson 1,2 , Louis Laviolette 2 , Mathieu Raux 2 , Jacques Martinerie 3 ,
Thomas Similowski 2 . 1 Neuroscience Research Australia and University of New
South Wales, Sydney, Australia; 2 Laboratoire de Neurophysiologie Clinique et
Experimentale, ER10 UPMC, Paris, France; 3 Neurosciences Cognitive et
Imagerie Cérébrale, CRICM, UPMC/CNRS UMR7225/INSERM UMRS975,
Paris, France

Aim: To measure the effects of altering cerebral blood flow (CBF) on central sleep
apnoea (CSA) at high altitude.
Methods: 12 normal volunteers aged 30±10 years were studied 6-9 days after arrival at 5,050 metres. After control measurements they received ivi Acetazolamide
(Acet) 10mgs/kg or oral Indomethacin (Indo) 100mgs with placebo controls in a
randomized order on separate nights. Ventilatory Responses (VRs), ABGs, ApneaHypopnea Index (AHI) during the first 3 hours of sleep by polysomnography
(PSG) and CBF by transcranial Doppler were recorded. AHI was also measured
upon arrival and after 12-15 days to control for acclimatization.
Results: CBF rose by 28% with Acet and fell by 23% with Indo. PaCO2 rose from
28±4 to 31±3 mm Hg with Acet (p<0.001), whereas, ABGs were unchanged
with Indo. VRs were unchanged with Acet but Indo increased Hypercapnic VR by
43% (p <0.05). AHI was halved by Acet (89 to 47/hr, (p <0.001), but increased
25% with Indo (89 to 112/hr, p <0.05).
Conclusions: Indomethacin reduced CBF and increased Hypercapnic VR and
CSA during the first 3 hours of sleep. Whereas Acetazolamide increased CBF but
had no effect on VRs yet reduced CSA severity. These results highlight the link
between CBF and CSA at high altitude.
Supported by: Peninsula Sleep Laboratory, University of Otago and EVK2CNR.

P1891
Sleepiness influences cytotoxic lymphocytes independent of respiratory events
Richard Staats 1 , Raquel Rodrigues 2 , Margarida Aguiar 3 , Dina Fernandes 1 ,
Susana Moreira 1 , Claro Ines 1 , Valença João 1 , Bugalho António 1 , Luís Moita 2 .
1
Pneumology, University Hospital de Santa Maria, Lisbon, Portugal; 2 Cell
Biology of the Immune System Unit, Institute of Molecular Medicine, Lisbon,
Portugal; 3 Pneumology, Hospital de Loures, Lisbon, Portugal
Introduction: Obstructive sleep apnoeas have been shown to stimulate the immune
system. However, the relevance of sleepiness is less clear. We investigated the
influence of objective sleepiness (OS) on the expression of the cytotoxic proteins
granzyzme-B (GrB) and perforin (P) in peripheral blood lymphocytes (PBL).
Methods: 43 participants performed polysomnography followed by the pupillary
sleepiness test (PST® ). PBL were stained for CD8, gamma delta cells (gd cells),
natural killer cells (NK), P and GrB and analysed by flow cytometry. Results are
shown as means (± SEM).
Results: 29 probands were not sleepy (NS) (pupillary unrest index=PUI< 6,8).
14 patients were sleepy (PUI> 9,8). Results were not statistically significantly
different for: age, BMI, AHI, ODI or oxygen saturation < 90%. In NS we found
a higher percentage of P in CD8+ 36,3±3,0 vs. 27,3±4,4 and gd cells 39,1±3,5
vs. 27,3±5,0, but results failed to reach statistical significance (p=0,07 and 0,06,
respectively). Results for GrB are listed below.
Percentage of Gr-B+ cells

Introduction: Event-locked averaging of EEG recordings has demonstrated that
preinspiratory potentials precede inspiration during respiratory-related cortical activation. However, this procedure relies on assumptions of on-going brain activity
and is highly susceptible to low frequency artifacts. Frequency analysis is an
alternative method of assessing EEG activity, but it is not known if this method
can identify respiratory-related cortical activation.
Aim: The aim of this study was to compare time-frequency maps during different
respiratory ’tasks’.
Methods: Healthy subjects (n=6) performed 3 conditions: quiet breathing (QB),
self-paced voluntary sniffs and ventilation with an inspiratory threshold load (ITL;
∼23 cmH2 0, range 18-25 cmH2 0). EEG recordings were made from 32 channels.
Time-frequency maps were computed for each subject and condition for recordings
from Fz, FCz, Cz, C3 and C4. Contrasts between conditions were performed by T
score calculation with statistical analysis by clustering permutation.
Results: There were differences in cortical activation (alpha band, 8-13Hz) prior
to the onset of inspiratory flow on Fz, C3 and C4 between QB and sniffs (p< 0.1)
and on C4 between QB and ITL (p< 0.1).
Conclusions: Time-frequency maps varied between different respiratory conditions which suggests they can discriminate differences in cortical activation related
to the control of respiration. Furthermore, we can identify the specific frequency
components, in addition to time-locked changes in EEG. Analysis of EEG activity
above 5Hz may lessen the effect of artifacts on physiological interpretation and
increase the feasibility of EEG recordings to assess cortical activation in the clinical
setting.

P1890
Manipulating cerebral blood flow affects central sleep apnea at high altitude
Keith Burgess 1,2 , Samuel Lucas 3 , Kelly Shepherd 2 , Andrew Dawson 2 ,
Marianne Swart 2 , Kate Thomas 3 , Jui-Lin Fan 3 , Rebekah Lucas 3 , Karen Peebles 3 ,
Rishi Basnyat 4 , Philip Ainslie 3 . 1 Department of Medicine, University of Sydney,
NSW, Australia; 2 Sleep Laboratory, Peninsula Sleep Laboratory, Sydney, NSW,
Australia; 3 Department of Physiology, University of Otago, Dunedin, Otago, New
Zealand; 4 Medical Clinic, Nepal International Clinic, Kathmandu, Nepal
Background: There is an almost universal (>90%) occurrence of central sleep
apnea (CSA) in newcomers to high altitude (>5000 m). However, the key factors
that determine the severity of CSA upon arrival to high altitude and during acclimatization are not well understood. We hypothesized that cerebral blood flow
(CBF) was an important component in the etiology of CSA at high altitude.

PUI <6,8
PUI>9,8

% of GrB+ cells

CD8GrB/CD8

gdGrB/gd

NKGrB/NK

24.8 (1.8)
19.9 (1.3)

46.3 (14.9)
35.5 (4.5)

42.3 (3.6)
23.4 (3.9)

80.1 (3.3)
82.2 (3.8)

GrB+ cells (±SE). Total percentage of GrB+ cells (p: 0.04) and GrB+ gd cells (p<0.001) were
significantly lower in sleepy subjects.

Discussion:
In these preliminary results we show that OS influences cytotoxic PBL independently of the respiratory events. The PST uses the balance between sympathetic
and vagal activity on the pupil. These results could indicate that GrB and P are
increased in presence of daytime sympathetic activation.
Supported by the Fundação para a Ciência e a Tecnologia: PIC/IC/82991/2007.

P1892
Clinical significance of sleep-disordered breathing (SDB) and obstructive
sleep apnea (OSA) in patient with pituitary adenomas
Ginevra Del Giudice 01 , Emanuela Carpentieri 01 , Assunta Micco 01 ,
Itala Ventre 02 , Antonio Russo 01 , Angelo Romano 01 , Gaetano Beatrice 01 ,
Giuseppe Catapano 03 , Mario Del Donno 01 . 1 UOC Pneumologia, G. Rummo,
Benevento, Italy; 2 UOC Medicina Interna, G. Rummo, Benevento, Italy; 3 UOC
Neurochirurgia, G. Rummo, Benevento, Italy
A pituitary adenoma(PA) causes different symptoms, depending on its size and
location and on the type of hormone that is being made. SDB and OSA are
atypical presentation of PA secreting ACTH and GH. However, the non-secreting
adenomas may cause alterations of sleep architecture. The aim of the study was
to evaluate clinical and sleep characteristics in a group of patients with functioning (FPA) and non-functioning pituitary adenomas (NFP). We recruited 6 pts
with SDB and PA. Physical and anthropometric examination were performed ES
score and BMQ modified has been used to diagnose sleep disorders symptoms.
SDB were studied by means of overnight polysomnographic study in our sleep
lab.The scoring criteria were according to event definition by AASM. SDB were
documented in 6 pts (3 M, mean age 50.8 yrs and mean BMI 35), with PA.
Three NFPA, two patients with FPA and one with acromegaly, were diagnosed
after neurosurgery resection. ESS mean reported were 10, mean SaO2 was 93±5%
and AH index were 6.7±1.7, with a prevalence of obstructive events. ODI mean
7.8±1.2., REM sleep duration mean 15.4±6.8% of total sleep time and SWS
mean was 22.4±11.1%. In acromegaly patient, was found a worsening of sleep
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parameters compared to other patients (AHI 18.4; AHI supine 29.6; ODI 12.7),
successfully treated with CPAP therapy.SDB in patients with FPAand NFPA are
underdiagnosed. Although the patients with NFPA and Cushing’s syndrome were
affected by a mild OSA, they reported sleepiness symptoms.Expert consultation
and a multidisciplinary approach to sleep disordered are needed in patients with
PA.

P1893
Reactive and proactive control of cognitive functions in obstructive sleep
apnea
Baykal Tulek 1 , Nart Bedin Atalay 2 , Fikret Kanat 1 , Mecit Suerdem 1 . 1 Pulmonary
Diseases, Selcuk University, Selcuklu Faculty of Medicine, Konya, Turkey; 2 Dilek
Sabanci DK, Selcuk University, Konya, Turkey
Neuropsychological studies dissociated two types of cognitive control functions:
reactive control and proactive control (Braver, T. et al. Trends in Cognitive Sciences 2012; 16: 106-113). Although, obstructive sleep apnea (OSA) is associated
with cognitive decrement, there is an ongoing debate on whether these include
detrimental performance in conflict tasks (Verstraeten, E. et al. Sleep. 2004;
15;27(4):685-93.). In this study, we investigated reactive and proactive control of
cognitive functions in OSA patients.
In this ongoing study data from 21 participants were evaluated. Participants
grouped according to Apnea-Hypopnea Index (AHI) in to two, such that Group
A’s AHI>30 (n=13), and Group B’s AHI≤15 (n=8). They were participated in
Flanker and Simon to measure reactive control and Stroop to measure proactive
control. Stimulus presentation and data collection was done automatically on a
standard monitor and PC.
In Group A patients (with severe OSA), reactive control observed with Flanker
task was significantly different compared to performance of Group B participants
(normal and patients with mild OSA). However, other test did not revealed any
significant difference.
Comparison of Cognitive Control Performance In Groups
Control Index

Group A (AHI >30)

Group B (AHI ≤15)

p

–47.93
51.27
94.15

57.62
65.05
59.34

<0.001
=0.59
=0.72

Flanker Reactive Control Index (msec)
Simon Reactive Control Index (msec)
Stroop Proactive Control Index (msec)

In conclusion, these preliminary results suggested that while proactive control is
intact in severe OSA patients, reactive control declines when control is triggered
by stimulus-stimulus conflict.

P1894
Overactive bladder in women with sleep apnoea-hipopnea syndrome
Núria Grau 1 , Elisabeth Del Amo 2 , Carles Sanjuás 1 , Cristina Estirado 1 ,
Antonia Ruiz 1 , Encarna Guardiola 1 , Miquel Félez 1 , Ramon Carreras 2 ,
Joaquim Gea 1 . 1 Respiratory Department, Hospital del Mar. Parc de Salut Mar,
Barcelona, Spain; 2 Gynecology Department, Hospital del Mar. Parc de Salut
Mar., Barcelona, Spain
Introduction: Overactive Bladder Syndrome (OAB) is characterized by urgency
to urinate, which may be accompanied by increased frequency, nocturia and
incontinence. Although nocturia is a common symptom in the setting of sleep
apnea-hypopnea syndrome (OSA), the association between OAB and OSA is not
well known. The aim of this study was to analyze the presence of OAB in female
patients diagnosed from OSA.
Methods: Seventy-two consecutive female patients referred for polysomnography
(PSG) for suspected OSA were included. All patients fulfilled the spanish validated version of the “Bladder Control Self-Assessment Questionnarie” (B-SAQ).
The B-SAQ consists of 2 subscales: “symptoms”, consisting of 4 items (urgency,
frequency, nocturia and incontinence) and “discomfort” in which it is established
the degree of distress associated with symptoms (from 0 to 3).
Results: The scores of “Symptoms” and “Discomfort” were significantly higher
in patients who were diagnosed OSA.

N
Age*
BMI*
B-SAQ Symptoms*
B-SAQ Discomfort*

IAH <5

IAH >5

p

10
50 (46–63)
26.6 (23.8–39.2)
3 (1–4)
1 (0–1)

62
54 (43–63)
35.3 (31.8–43.3)
5 (2–7)
4 (2–7)

0.8
0.052
0.027
0.002
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Does a predominant clinical COPD phenotype predict different outcome
responses to pulmonary rehabilitation?
Ilenia Presi, Giulia Innocenti Bruni, Emanuele Vulpio, Barbara Lanini,
Isabella Romagnoli, Claudia Coli, Barbara Binazzi, Loredana Stendardi,
Francesco Gigliotti. Section of Respiratory Rehabilitation, Fondazione Don
Gnocchi IRCCS, Firenze, Italy
Introduction: A new multivariate model, using HRCT as a criterion standard,
based on variables collected at rest has been proposed to identify two or more
relevant phenotypes of COPD, emphysema (E) and chronic bronchitis (BC) (Pistolesi et al. Respir Med 2008;102:367-76). The aim of the study is to verify
whether two distinct COPD groups whose characteristics correspond to either an
airway obstructive or a parenchimal destructive COPD phenotype exhibit different
outcome responses to a pulmonary rehabilitation program.
Methods: In 55 BC and 38 E patients we assessed the outcome responses to a
pulmonary rehabilitation program (PRP): chronic exertional dyspnea (MRC, BDI
and TDI), leg and arm ergometry, and exercise dyspnea by Borg scale during
6mWT. Four cluster descriptors of the language of dyspnea (work/effort, inspiratory difficulty, shallow breathing and expiratory difficulty) allowed the qualitative
assessment of the symptom.
Results: At baseline, age, BMI, FEV1 and DLco were lower, while FRC and
TLC were higher in E. 6mWT, Borg, SGRQ and ergometry were similar in E and
BC. Frequency of response for inspiratory difficulty cluster during 6mWT was
significantly greater in E than in BC. PRP significantly improved most outcomes,
similarly in the two groups, but neither in E nor in BC did significantly modify
the frequency of response of cluster descriptors.
Conclusion: PRP allowed both COPD groups to improve similarly health status
and exercise tolerance and to modify the intensity but not necessarily the quality
of dyspnea.

P1896
Efficacy of pulmonary rehabilitation in patients with interstitial lung disease
Atsuhito Nakazawa 1 , Eri Hagiwara 1 , Ou Yamaguchi 1 , Ryo Ogata 1 ,
Takeshi Shinohara 1 , Yusuke Matsumoto 2 , Kaori Tsuruta 2 , Takuma Sasaki 2 ,
Takashi Ogura 1 . 1 Department of Respiratory Medicine, Kanagawa
Cardiovascular and Respiratory Center, Yokohama, Japan; 2 Department of
Rehabilitation Medicine, Kanagawa Cardiovascular and Respiratory Center,
Yokohama, Japan
Objectives: There are few reports describing the efficacy of pulmonary rehabilitation (PR) in patients with interstitial lung disease (ILD). We studied whether PR
could improve functional status in a group of patients with ILD.
Methods: PR was carried out for 12 weeks for clinically stable outpatients of our
institute. Fifteen patients with ILD were enrolled in this prospective study. Sixminute walking test (6MWT), lung function test and evaluation of health-related
quality of life including SGRQ were performed before and after the program.
6MWT and lung function test were also evaluated in 18 ILD patients without
PR program with an interval of 12 weeks and compared with ILD patients who
completed the program.
Results: There was no significantly improved factor with the program in patients
with ILD. %FVC (67.3% to 62.6%, p<0.05) and body weight (64.9 kg to 63.7 kg,
p<0.05) were significantly decreased contrary to expectations. However, 6-minute
walking distance (6MWD) was slightly improved after the program (369.3 m to
382.7 m) in contrast to the significant decrease in ILD patients without PR (409.4
m to 375.8 m, p<0.05). Statistically significant difference was confirmed in the
amount of change in 6MWD in these two groups (13.3 m vs. -33.5 m, p<0.05).
Despite that ILD patients with PR had lower lung function than those without PR
at the initiation of the study, PR was effective to keep the exercise performance
from deteriorating.
Conclusions: Our results show that PR prevents the deterioration of functional
status in patients with ILD. PR should be considered as a standard of care for ILD
patients.

*Median (interquartile range).

Patients with OSA scored significantly higher for symptoms of urgency, nocturia
and incontinence and 4 items of “Discomfort”. The AHI was significantly correlated with the score of “Symptoms” (r = 0.297, p= 0.013) and that of “Discomfort”
(r= 0.258, p= 0.03). There was no significant correlation between the BMI and the
B-SAQ.
Conclusions: Obstructive sleep apnea is associated with overactive bladder syndrome in women. The Bladder Control Self-Assessment Questionnarie is a valid
instrument to assess overactive bladder in patients with OSA.
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Effect of interval training on the BODE index, SF-36, EuroQol and
St-George’s Respiratory Questionnaires scores in COPD patients across
GOLD stages I-IV
Vasileios Andrianopoulos 1 , Stavroula Spetsioti 2 , Alexandra Chatzi 2 ,
Nikolaos Chinkiamis 2 , Ioannis Nasis 2 , Theodora Vasilogiannakopoulou 2 ,
Anastasia Panagopoulou 2 , Emmanouela Kostaki 2 , Georgia Koutsoflini 3 ,
Nikolaos Koulouris 1 , Ioannis Vogiatzis 1,2 . 1 Department of Respiratory Medicine,
Pulmonary Rehabilitation Unit, National and Kapodistrian University, Athens,
Greece; 2 Department of Physical Education and Sport Sciences, National and
Kapodistrian University, Athens, Greece; 3 Department of Physiotherapy,
Technological Educational Institute, Lamia, Greece
In COPD patients, functional capacity, health-related quality of life and health
status are respectively assessed by the clinical tools of BODE index, SF-36, EuroQol and St-George’s Respiratory Questionnaires. Interval training as a therapeutic
modality elicits substantial physiological effects; however, the impact of interval
training to those tools across the whole spectrum of COPD severity still remains
unknown.
Objective: To investigate whether beneficial effect of interval training is reflected
to BODE and the 3 Questionnaires in GOLD stages(I-IV).
Methods: In a large cohort of 106 COPD patients, rehabilitative intervention and
control groups consisted of 71 and 35 patients, respectively. Exercise training
involved 30min cycling by alternating 30-s exercise intervals at 100%Wpeak with
30-s rest and large-muscle group resistance training for a period of 10 weeks,
3-times/week.
Results: Interval training improved significantly the clinical condition of patients
across GOLD stages:II.(BODE:1.9 vs 1.1, SF-36pcs:39.6 vs 44.9, SF-36mcs:43.7
vs 49.3, EuroQol-VAS:54.1 vs 70.8, St-George’s:50.5 vs 38.9), III.(BODE:3.8
vs 2.3, SF-36psc:38.5 vs 43.0, SF-36mcs:40.1 vs 47.4, EuroQol-VAS:48.6 vs
65.5, St-George’s:52.6 vs 40.4), IV.(BODE:5.7 vs 4.1, SF-36psc:33.1 vs 40.9,
SF-36mcs:33.2 vs 46.3, EuroQol-VAS:40.4 vs 58.2, St-George’s:60.1 vs 46.2)
(P<0.05). Non significant changes were shown for patients in GOLD stage I and
the control group.
Conclusions: Beneficial effects of interval training in functional capacity, healthrelated quality of life and physical status are reflected by improved clinical
condition of patients in GOLD stages II-IV.

P1898
Pulmonary rehabilitation in patients with sarcoidosis – First results of the
prospective German multi-center study: ProKaSaRe
Konrad Schultz 1 , Renate Braune 2 , Bernd Quadder 3 , Wilhelm Buchbender 4 ,
Heike Buhr-Schinner 5 , Rolf Heitmann 6 , Stefan Hummel 7 , Ulrich Tönnesmann 8 ,
Jochen van der Meyden 8 , Anika Großhennig 9 , Tanja Schleef 10 ,
Heidrun Lingner 10 . 1 Fachbereich Pneumologie, Klinik Bad Reichenhall,
Germany; 2 Vorstand, Deutsche Sarkoidose-Vereinigung, Meerbusch, Germany;
3
Vorstand, Sarkoidose Stiftung, Meerbusch, Germany; 4 Pneumolgie, Fachklinik
St. Georg, Höchenschwand, Germany; 5 Pneumologie, Ostseeklinik
Schönberg-Holm, Ostseebad Schönberg, Germany; 6 Pneumologie, MediClin
Albert Schweitzer Klinik, Königsfeld, Germany; 7 Pneumologie, MEDIAN Klinik
Heiligendamm, Heiligendamm, Germany; 8 Pneumologie, Klinik Wehrawald,
Todtmoos, Germany; 9 Institut für Biometrie, Medizinische Hochschule Hannover,
Hannover, Germany; 10 Institut für Allgemeinmedizin, Medizinische Hochschule
Hannover, Hannover, Germany
Background: There are only sparse data concerning rehabilitation in sarcoidosis.
Therefore we conducted a prospective multi-center study to investigate whether
rehab leads to objective and subjective health changes.
Method: Clinical tests and questionnaires were performed at the beginning (T0)
and the end (T1) of a 3-week in-house rehab program, followed by questionnaires
3, 6, and 12 month after discharge. The components of the rehab were physical
training, breathing exercises, patient education and psychosocial support.
Results: The results of the short-term effects on the first 200 patients are displayed:
mean-age 49.3±9.7 years, 56,2% male, 48.7% under systemic corticosteroids.

6MWD [m]
VC [l] (% predicted)
FEV1 [l]
PI max [kPa]
ACE [U/l]
CRP [mg/l]
SGRQ (symptoms)
SGRQ (activity)
SGRQ (impact)
SGRQ (total score)
SF-36 physical health
SF-36 mental health
FAS (Fatique Assessment Scale)
MMRC [Score 0–4]

T0

T1

p-value

496.5±110.6
3.54±1.06 (86.6%)
2.78±0.89 (84.8%)
6.37±3.31 (73.92%)
44.0±28.5
3.6±6.0
43.4±24.6
49.0±22.9
29.6±20.3
38.2±20.1
30.8±13.9
27.9±13.2
2.7±0.78
2.1±1.3

538.2±111.1
3.65±1.05 (89.1%)
3.02±2.49 (86.8%)
7.21±3.49 (87.6%)
41.8±28.5
3.7±7.1
35.5±25.7
42.1±25.2
25.0±21.3
32.1±21.7
33.7±18.1
31.9±17.3
2.2±0.73
1.8±1.4

<0.0001
0.2113
0.2003
0.0003
0.3090
0.3090
0.0007
0.0025
0.0122
0.0026
0.0335
0.0027
<0.0001
<0.0001

(FAS) and dyspnea (MRC) suggest a high impact of rehabilitation on health related
outcomes in sarcoidosis.
Sponsored by Sarkoidose Stiftung and Deutsche Lungenstiftung e.V.

P1899
Does pulmonary rehabilitation (PR) influence patient’s perceptions of
disease?
Samantha Harrison 1,2 , Noelle Robertson 2 , Johanna Williams 1 , Mick Steiner 1 ,
Sally Singh 1,3 . 1 NIHR CLAHRC-LNR, Pulmonary Rehabilitation Research
Group, University Hospitals of Leicester NHS Trust, Leicester, United Kingdom;
2
School of Psychology, University of Leicester, United Kingdom; 3 Health and
Life Sciences, Coventry University, Coventry, United Kingdom
Background: PR leads to behaviour modification. The common sense model
assumes that perceptions of disease are influenced by increased knowledge, skill
acquisition and goal attainment. The aim was to test whether PR influenced
patient’s perceptions of their disease.
Methods: This is a prospective cohort study of patients with COPD who completed
the illness perceptions questionnaire-revised (IPQ-R) pre and post PR.
Results: The IPQ-R was completed by 51 patients [mean(SD) age 70.0 (9.0) years,
FEV1 1.4 (0.7) l,28 male]. Following PR patients adopt a less chronic view of
their disease and perceived fewer consequences. Treatment control and coherence
are reduced. Emotional impact of the disease is minimised by PR.
Table 1
Illness Perceptions
Identity
Timeline chronic
Timeline cyclical
Consequences
Personal control
Treatment control
Illness coherence
Emotional representations

Pre

Change (95%CI)

5.18
24.59
12.59
20.85
21.38
16.50
17.55
17.55

0.67 (–0.03–1.37)
–4.94* (–7.06–2.83)
0.41 (–0.63–1.46)
–1.47* (–2.86–0.81)
–1.29 (–2.58–0.06)
–2.37* (–3.60–1.14)
–4.38* (–6.27–2.49)
–1.14* (–0.04–2.25

*p<0.05 level.

Conclusions: PR induces feelings of hope and increases patient’s expectations.
Prior to PR patients are unaware of their limitations in knowledge. The clinical
benefits of PR reduce perceived consequences of the disease and as a result
emotional impact is minimised.

P1900
Prescribing exercise in advanced COPD: Training smart, not just hard!
Peter Klijn 1 , Anton Van Keimpema 1,2 , Monique Legemaat 1 , Rik Gosselink 3 ,
Henk Van Stel 4 . 1 Department of Pulmonology, Merem Treatment Centers, Asthma
Center Heideheuvel, Hilversum, Netherlands; 2 Department of Pulmonology,
Academic Medical Center, Amsterdam, Netherlands; 3 Respiratory Rehabilitation,
Katholieke Universiteit Leuven, Belgium; 4 Julius Center for Health Sciences and
Primary Care, University Medical Center, Utrecht, Netherlands
The high-intensity paradigm is prevailing in COPD training. Individualising training variables is considered the gold standard. Nonlinear periodized exercise (NLE)
uses variation of the training variables (mode of exercise, work phase, rest phase,
intensity, number of repetitions) to individualize training. The aim of this study
was to compare the effects of NLE with traditional endurance and progressive
resistance training (EPR) on cycle endurance time (CWT) at 75%Wmax.
Methods: Patients with severe COPD (N=110, FEV1 32%pred, 61 yrs) were stratified on normal or depleted fat-free mass index (depleted FFMi; male FFMi<15
kgFFM/m2 ; female FFMi<16). Per FFMi-group, patients were randomly assigned
to NLE or EPR (3-times/week for 12 weeks). Difference in change was tested with
intention-to-treat analysis using linear mixed-effects modeling. Trial number NTR
1045.
Results: NLE showed more improvement in cycle endurance at 12 weeks:
NLEDepleted (N=33, 569s = +143%) compared to EPRDepleted (N=34,
262s=+66%), difference in change (307s, 95% CI: 162-425) and NLENonDepleted
(N=22, 528s = +123%) compared to EPRNonDepleted (N=21, 198s = +46%),
difference in change (329s, 95%CI: 182-477). During the training, patients in the
NLE groups had significantly more repetitions, lower % 1-repetition maximum
load, shorter cycle time and lower Borg dyspnea, fatigue and exertion scores than
the patients in EPR groups.
Conclusion: Nonlinear periodized exercise results in >5min more improvement in
cycle endurance than traditional endurance and resistance training in patients with
advanced COPD and depleted or normal FFM. Applying principles of nonlinear
exercise training in athletes to the COPD population is feasible and worthwhile.

Discussion: The significant and clinically meaningful short term results of relevant
outcomes like exercise capacity (6MWD), quality of life (SGRQ, SF 36), fatique
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P1901
Exercise induced reduction in dynamic hyperinflation after interval training
with oxygen breathing
Janos Varga, Bettina Pogany, Eva Mathene Koteles, Attila Somfay. Department
of Pulmonology, University of Szeged, Deszk-Szeged, Hungary
Bakground: Exercise training reduces exercise induce dynamic hyperinflation (DH)
at submaximal exercise (80% of peak work rate) in patients with COPD. Oxygen
has dose-dependent effect (maximal at FiO2:0.3) on operating lung volumes in
COPD.
Methods: 10 COPD patients with moderate obstruction (FEV1: 53±12%pred, age:
63±10 yrs, BMI: 26±4 kg/m2 ) performed an incremental exercise test to maximal
exercise tolerance, and two constant work rate test (CWR, 80% of peak work rate)
with inspiratory capacity (IC maneuver for DH) in every 2 minutes before and after
training. Patients performed interval training (1 minute 40% and 1 minute 80% of
peak work rate) 3 times a week for 8 weeks breathing oxygen (5 patients 3L/min.,
group O) or compressed air (5 patients 3 L/min., group C) during training.
Results: The initial peak work rate did not differ significantly between the
groups (O: 94±18 vs. C: 86±19 W). Endurance improved in both group (O:
425±110 vs. 630±122, C:370±120 vs. 555±126 sec, p<0.05), oxygen uptake
increased in group O (VO2 O:1.20±0.12 vs. 1.36±0.10 L/min., p<0.05) after
training. In group O, there was a tendency to reduction in DH after training
(IC 1: 2,33±0,62 vs. 2,44±0,90; 2: 2,25±0,73 vs. 2,37±0,94; 3: 2,36±0,96 vs.
2,55±0,97; 4: 2,24±1,00 vs. 2,36±1,01; 5: 2,24±1,00 vs. 2,36±1,01; 6: 2,23±0,97
vs. 2,33±1,00; 7: 2,36±0,73 vs. 2,00±1,02 L). IC did not change in group C.
Conclusion: The pilot study revealed less hyperinflation tendency and improved
oxygen uptake in group O, which might refer to better physiologic training effect.

P1902
Pulmonary rehabilitation in advanced lung cancer patients during
chemotherapy – Preliminary report
Dariusz Jastrzebski, Grzegorz Hydzik, Malgorzata Maksymiak, Anna Poczatek,
Sabina Kostorz, Dariusz Ziora, Jerzy Kozielski. Dpt Lung Diseases and
Tuberculosis, Medical University of Silesia, Zabrze, Silesia, Poland
Objectives: The aim of this study was to investigate the utility of a pulmonary
rehabilitation (PR) program on mobility, pulmonary function, dyspnea and quality
of life in patients with advanced lung cancer during chemotherapy.
Methods: This study included patients with newly diagnosed advanced lung cancer. Study group consisted of 12 pts with advanced non-small cell lung cancer
and 5 pts with small cell lung cancer. Pulmonary function (FVC, FEV1), mobility
(6 MWT), perceived of dyspnea (MRC, OCD, BDI) and quality of life (SF-36,
EORTC) was analyzed before and after the intervention. The inpatients rehabilitation program was based on Nordic Walking exercise training and respiratory
muscle training. Sessions occurred twice daily, each lasting approximately 60
minutes with 10-minute warm-up period.
Results: Intention-to-treat analysis indicated that 6MW distance increased 55m
(95% CI, 18-75, p=.012) with no changes in pulmonary function tests (FVC,
FEV1). Perceived of dyspnoea was improved in Oxygen Cost Diagram (2.4
vs. 1.3, p=.012), FI/BDI (1.7 vs. 2.4, p=.008) and overall score BDI (4.4 vs.
6.4, p=.006). General quality of life questionnaire showed improvement in RolePhysical, Bodily-Pain, Social-Functioning and Physical Cumulative Score of SF-36
without statistically significance. Lung cancer questionnaire showed significantly
improvement (p<.05) in perception of dyspnoea, exercise tolerance, quality of life,
improvement in social functioning, everyday living and decrease of consumption
analgesic drugs.
Conclusion: Pulmonary rehabilitation in advanced lung cancer patients during
chemotherapy is a beneficial intervention to improvement in their lung cancer
symptoms and mobility.

P1903
Is pulmonary rehabilitation (PR) an effective therapy in
lymphangioleiomyomatosis (LAM)?
Bernd Sczepanski, Sandra Winterkamp, Martina Boensch, Inga Heinzelmann,
Klaus Kenn. Pneumology, Schoen Klinikum Berchtesgadener Land, Schoenau,
Bavaria, Germany
Background: LAM is an orphan lung disease affecting young women. There is
an estimated prevalence of 200 patients in Germany. Beside supportive treatment
of respiratory distress there are only few drug therapies (progesterone, sirolimus)
of unknown effectiveness. In end-stage LAM lung transplantation (LTx) may be
the only remaining therapeutic option. The role of PR is not yet defined.
Methods: In a prospective open clinical trial data of 22 LAM patients prior to
LTx (LAM-P) (45,9±9y., FEV1=31,4±17%pred, diffusion capacity=35,8±13%,
paO2 =59,1±9 mmHg, LTOT n=19) and 24 LAM patients after LTx (LAMTx) (42,8±10y., FEV1=65,7±19%pred) were evaluated. All patients underwent
a specialized multidisciplinary inpatient PR for 45±9,6 (LAM-P) and 35,4±18
(LAM-Tx) days.
Results: We found significant and clinically relevant changes for both PR approaches.
For the LAM-P group we saw a significant improvement in 6-min walking distance
(6MWD) 59±50m (p<0,001). In LAM-Tx patients 6MWD increased significantly
by 103±85m (p<0,001).

Thus the benefit of post LTx-PR in LAM-patients is comparable to the results
of lung transplant patients with other underlying disease. Health-related quality
of life (HRQL) (SF36) improved significantly for the mental summary score in
LAM-Tx.
Lung function parameters did not change for LAM-P but FEV1 improved significantly for LAM-Tx patients.
Conclusion: PR in LAM patients before and after LTx is a safe therapeutic approach that leads to significant increases of exercise capacity and tends to improve
HRQL. In view of a progressive disease with only a few therapeutic options
rehabilitation should be considered early in the treatment of LAM, especially
when LTx is necessary.

P1904
Effect of pulmonary rehabilitation on cardiac output responses during
exercise in COPD
Ioannis Nasis 1 , Nikolaos Koulouris 2 , Maroula Vasilopoulou 1 ,
Stauroula Spetsioti 1 , Eleni Kortianou 3 , Zafiris Louvaris 1 ,
Vasilis Andrianopoulos 2 , Nikolleta Rovina 2 , Georgios Kaltsakas 2 ,
Ioannis Vogiatzis 1,2 . 1 Department of Physical Education and Sport Sciences,
National and Kapodistrian University, Athens, Greece; 2 1st Department of
Respiratory Medicine, Pulmonary Rehabilitation Unit, National and
Kapodistrian University, Athens, Greece; 3 Physiotherapy Department,
Technological Educational Institute, Lamia, Greece
Introduction: In patients with COPD pulmonary rehabilitation (PR) induces true
physiological effects reflected by reduced ventilatory requirement and improved
peripheral muscle function. The effect of PR on central hemodynamic responses
during exercise remains largely unknown.
Aim: To examine the impact of PR on cardiac output (Q) responses during
incremental (IE) and constant-load exercise (CLE).
Method: 60 COPD patients (GOLD stages II- IV) were studied (including 15
controls). PR consisted of interval cycling exercise 3 days/week for 10 weeks, with
30-s work periods/30-s rest periods for 30 min/day and intensity at 100% of peak
work capacity (Wpeak). Q was measured by bio-impedance (Physioflow PF-O7)
during IE and CLE at 75% Wpeak for 6-min during exercise and in recovery, prior
to and following PR.
Results: At Wpeak there was an increase in Q after PR (from 10.1±0.5 to
12.4±0.6, L/min, p=0.001) due to increased SV (from 90±3.2 to 105.1±4.42
ml/min, p=0.003). Post-rehabilitation at an identical work rate during IE, Q did not
differ compared to pre-rehabilitation; however SV was higher (pre: 90±3.2; post
95±3.2 ml/min) and HR lower (pre: 113±3; post 106±3 beats/min, p=0.008). Postrehabilitation during CLE there were significant reductions in Q mean response
time (MRT) at the onset and offset of exercise (pre: 79.8±4.4; post: 66.9±4.5sec,
p=0.001) and (pre: 79.1±4.3, post: 66.1±4.2 sec, p=0.001), respectively.
Conclusion: Pulmonary rehabilitation induces an improvement in central hemodynamic function to incremental and constant-load exercise in patients with COPD
across GOLD stages II to IV.

P1905
A multi-disciplinary integrated palliative care approach for patients with
advanced COPD – A review of the breathing space clinic
Matthew Hodson 1 , Jonathan Martin 2 , Rebecca Jennings 2 , Eleanor Hitchman 2 ,
Angshu Bhowmik 1 . 1 ACERS Team - Respiratory, Homerton University Hospital,
London, Hackney, United Kingdom; 2 Breathing Space Clinic, St. Josephs
Hospice, London, Hackney, United Kingdom
COPD is a leading cause of morbidity and mortality worldwide. There is strong
evidence demonstrating the impact of disease and the unmet needs of these
patients.
Aim: Develop a hospice-based clinic for patients with advanced COPD. This multidisciplinary assessment, facilitation and treatment clinic brings together expertise
in a range of respiratory management and palliative care approaches to provide
holistic care; improve self-management; integrate services; and to maximise the
quality of life for patients who may be towards the end of life.
Method: Patients with advanced COPD are invited with their carers to attend the
Clinic at the local hospice with a COPD nurse, a palliative medicine consultant
and physiotherapist to identify their physical, psychological, social, spiritual and
functional needs and engage them with a range of services. Informational needs
are also addressed, including advance care planning. For those unable to attend,
services are replicated in patients’ homes. Metrics are undertaken at each clinic to
evaluate symptoms and patient reported outcomes.
Results: Over a 9-month pilot 16 patients were referred (mean age 69). Mean
FEV1 24% (N=14). For 6 patients there is incomplete data.
Table 1. Table of pre and post clinic attendance metrics (N=10)

Mean Pre
Mean Post
Change

CAT

Anxiety (HADS)

Depression (HADS)

MRC

Borg at rest

29
25
–4

10.9
8.3
–2.6

10.1
8.6
–1.5

4.6
4.1
–0.5

4.8
3.9
–0.9

Conclusion: The outcome demonstrates a trend towards improvement in all domains. It is not possible to conclude that the clinic intervention is solely responsible
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for these changes, these early data and patient feedback supports the effectiveness
of this model.

P1906
Correlation between 6-minute pegboard and ring test and upper extremity
activities of daily living in patients with chronic obstructive pulmonary
disease
Kenichi Takeda 1 , Yuji Kawasaki 2 , Kazuma Yoshida 3 , Yoji Nishida 3 ,
Tomoya Harada 1 , Kosuke Yamaguchi 2 , Kiyoshi Hashimoto 1 ,
Shingo Matsumoto 1 , Akira Yamasaki 1 , Tadashi Igishi 1 , Eiji Shimizu 1 . 1 Division
of Medical Oncology and Molecular Respirology, Tottori Univercity, Yonago,
Tottori, Japan; 2 Department of Regional Medicine, Tottori Univercity, Yonago,
Tottori, Japan; 3 Department of Rehabilitation Medicine, Yoka Hospital, Yoka,
Hyogo, Japan
Background: Upper extremity training is recognized as an important component
of pulmonary rehabilitation (PR). 6-minute pegboard and ring test (6PBRT) was
developed for testing arm exercise capacity of patients with COPD. The purpose
of this study was to apprehend characteristics of this test and to evaluate the
relationship between 6PBRT and upper extremity activities of daily living (ADL)
in patients with COPD.
Methods: Twenty outpatients with COPD performed 6PBRT, spirometry, maximal inspiratory pressures, maximal expiratory pressures and grip strength. The
6PBRT was done according to the method of Zhan et al. In brief, subjects were
asked to move as many rings as possible, and the final score was the number
of moved rings during a 6-minutes period. Upper extremity ADL was evaluated
with the upper extremity activities subdomain of Pulmonary Functional Status &
Dyspnea Questionnaire-Modified Version (PFSDQ-M). Upper extremity ADL was
also measured objectively by the wrist accelerometer (Actiwatch2® ) all day long
for a week.
Results: There was a positive correlation between the 6PBRT scores and inspiratory capacity (IC) (r = 0.71, p < 0.001), inspiratory capacity/total lung capacity
(IC/TLC predicted) (r = 0.68, p < 0.01), forced vial capacity (FVC) (r = 0.57,
p < 0.01). And there was a positive correlation between 6PBRT scores and
Actiwatch2® counts (r = 0.54, p < 0.05), and a negative correlation between
6PBRT scores and arm activities subdomain scores (σ = -0.49, p < 0.05).
Conclusion: 6PBRT may be one of the predictive tests for PR to maintain and
improve upper extremity ADL in patients with COPD.

P1907
Effects of BMI on task-related VO2 and dyspnea during activities of daily life
(ADLs) in COPD
Anouk W. Vaes 1,2 , Frits M.E. Franssen 1 , Kenneth Meijer 3 , Martijn
W.J. Cuijpers 1 , Emiel F.M. Wouters 1,4 , Erica P.A. Rutten 1 , Martijn A. Spruit 1 .
1
Program Development Centre, Ciro+, Horn, Netherlands; 2 Physiotherapy,
Ciro+, Horn, Netherlands; 3 Department of Human Movement Science, School for
Nutrition, Toxicology and Metabolism of MUMC+, Maastricht, Netherlands;
4
Respiratory Medicine, MUMC+, Maastricht, Netherlands
COPD patients use a higher proportion of their peak VO2 during the performance
of domestic ADLs compared to healthy peers, accompanied by higher task-related
dyspnea and fatigue. To date, the influence of BMI on the task-related metabolic
demands remains unknown. Therefore, we aimed to study the effects of BMI on
metabolic load in 94 COPD patients (61% men, age 60±9 yrs, BMI 25±5 kg/m2 ,
FEV1 51±19%pred) during the performance of 5 consecutive domestic ADLs:
putting on socks, shoes and vest, ADL1; folding 10 towels, ADL2; putting away
groceries, ADL3; washing up 4 dishes, cups and saucers, ADL4; sweeping the
floor for 4 min, ADL5. Task-related VO2 was assessed using a mobile oxycon,
while Borg scores were used to assess task-related dyspnea and fatigue.
Baseline characteristics were comparable after stratification for BMI. Underweight
COPD patients (<21 kg/m2 , n=24) had the lowest absolute task-related VO2 after
performance of 5 ADLs (629±151mL/min) compared to patients with normal
(21-25 kg/m2 , n=31; VO2 : 818±242 mL/min), overweight (25-30 kg/m2 , n=26;
VO2 : 806±161 mL/min) and obese BMI (>30 kg/m2 , n=13; VO2 : 1030±259
mL/min; all p<0,05). VO2 expressed as a proportion of peak VO2 and VO2 per
kilogram fat-free mass (FFM) were comparable between BMI groups (%VO2 peak:
65±16, 72±19, 65±15 and 73±21%; VO2 /kgFFM: 16±3, 19±4, 17±3 and 18±4
mL/min/kg in underweight, normal, overweight or obese BMI, respectively). Moreover, Borg symptom scores for dyspnea en fatigue were comparable between BMI
groups.
To conclude, patients with different BMI’s perform self-paced domestic ADLs
at the same relative metabolic load, accompanied by comparable Borg symptom
scores for dyspnea and fatigue.

P1908
A comparison of the energy expenditure between weight supported and
unsupported exercise in obesity
Rachael Evans 1,2,3 , Thomas Dolmage 1,4 , Priscila Robles 1,5 , Dina Brooks 1,5 ,
Roger Goldstein 1,3 . 1 Respiratory Medicine, West Park Healthcare Centre,
Toronto, Canada; 2 Infection, Immunity and Inflammation, University of Leicester,
United Kingdom; 3 Medicine, University of Toronto, Canada; 4 Respiratory
Diagnostics and Evaluation Services, West Park Healthcare Centre, Toronto,
Canada; 5 Physical Therapy, University of Toronto, Canada
Background: Weight loss is better achieved by a combination of diet and exercise.
We hypothesised that obese individuals may be able to endure cycling (weight supported) for longer than walking (weight unsupported). We therefore investigated
whether weight supported or unsupported exercise was associated with greater
energy expenditure in obese individuals.
Methods: Individuals were recruited from a sleep clinic with a BMI > 30 kg/m2
and treated obstructive sleep apnoea. Patients with pulmonary or cardiac disease
were excluded. On separate days in a randomised order, participants performed
an incremental cardiopulmonary exercise test on a cycle ergometer (CE) and a
treadmill (TM) with expired gas analysis to determine the peak oxygen uptake
(VO2 pk). Two endurance tests were performed on each modality matched at 80%
and 60% of the highest VO2 pk determined by the incremental tests. The total energy expenditure during each endurance test was calculated from the total oxygen
uptake.
Results: 12 participants completed all six tests: 7 male, mean [SD] age 57 [14]
y, BMI 34.5 [7.1] kg/m2 . The peak VO2 on the TM vs CE was 2275 [522] vs
1791 [390] ml/min, respectively. Table one shows the duration (tlimit ) and energy
expenditure at 80 and 60% VO2 pk on the TM and CE.
Table 1
80% VO2 pk

Tlimit (s)
Total VO2 (L)
Energy Expenditure (Cal)

60% VO2 pk

Cycle

Treadmill

Cycle

Treadmill

267 [103]
5840 [3026]
29 [15]

1105 [867]*
30382 [23916]*
152 [120]*

949 [563]
22413 [12504]
112 [63]

1851 [713]*
46030 [22056]*
230 [110]*

Mean (SD), *TM vs CE p<0.01.

Conclusion: In obese individuals, treadmill walking (weight unsupported) at a
matched metabolic intensity led to significantly higher total energy expenditure
than cycling.

P1909
Nutritional status of pulmonary rehabilitation patients
Heinz Juergen Stark, Dragan Stojanovic, Konrad Schultz. Pneumologie, Klinik
Bad Reichenhall, Germany
Introduction: Only about one-third of all adult German men and about 50% of
women are normal weight. By contrast, the percent of overweight/obesity has
reached epidemic proportions. Underweight is relatively rare. The nutritional status of the pneumologically ill varies considerably from this disease pattern. The
prevalence of underweight in COPD III and IV (FEV1 < 50%) cases ranges from
20%-60%.
Aims and objectives: The aim of the present study is to ascertain the nutritional
status of a pneumological patient population and the respective frequency and
meaning of underweight and overweight/obesity, using a large database.
Methods: From 2005 to end of 2011, the nutritional status of all pneumological
patients was ascertained at a German inpatient rehabilitation clinic (n=13804).
Additional from July 2010 until January 2012 the nutritional status of COPD
patients with severity levels of III and IV based on GOLD was also ascertained
for a sub-population.
Results: Of all patients (n=13804), the percent of underweight was 8.4%, normal weight 27.5% and overweight/obese 64.1%. Of all COPD patients (n=5470),
10.8% were underweight, 28.3% normal weight and 60.9% overweight/obese. Of
the COPD III patients 20.6% were underweight and of the COPD IV group even
25.1%. The asthmatic (n=3811) had a lower percent of underweight (4.1%) but
72.5% overweight/obese.
Conclusions: The prevalence of underweight and obesity in a pneumological patient population is strikingly manifest when compared to a normal population. The
percentage of underweight is significantly higher for COPD. Within the COPD,
results show considerable differences, depending on degree of severity.

P1910
Effects of pulmonary rehabilitation in patients with COPD with and without
fat free mass depletion
Leonardo Silveira 1 , Danilo C. Berton 1 , Cassia C. da Costa 2 , Rafael M. de
Souza 2 , Paulo J.Z. Teixeira 2 . 1 Internal Medicine, Federal University of Rio
Grande do Sul (UFRGS), Porto Alegre, Brazil; 2 Health Science Institute, Feevale
University, Novo Hamburgo, Brazil
We aimed contrast the effects of exercise training in COPD patients with and
without reductions in fat-free mass (FFM) and evaluate the relationship among
changes in body composition, exercise capacity and health related quality of life.
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One hundred and four patients submitted to Pulmonary Rehabilitation (PR) were
retrospectively stratified according their FFM status. FFM was measured by bioelectrical impedance and patients considered depleted if FFM index was ≤ 15 in
women and ≤ 16 kg/m2 in men). Saint George Respiratory Questionnaire (SGRQ)
and 6 minute walk distance (6MWD) were evaluated before and after PR.
Characteristics of all patients are following: 64.1±8.7 years; body
mass index (BMI)= 25.1±4.7 kg/m2 ; FFM index= 17.1±3.0 kg/m2 ;
FVC=66.4±20.1%; FEV1 = 38.9±15.2%; 6MWD= 395.3±85.5m; and oxygen
saturation (SpO2 )=93.2±4.2%. Thirty two subjects (30.7%) were considered depleted. They had worse resting lung function and SpO2 (CVF= 59.4±19.5 vs 69.6
vs 19.6%, p=0.02; FEV1 =33.6±13.2 vs 41.4±15.5%, p=0.02; SpO2 = 91.7±4.8
vs 93.9±3.8, p=0.02). Improvement in 6MWD and SGRQ after PR were not
different comparing groups. There is no difference in weight alteration (0.14±3.3
vs -0.43±2.7 kg) whereas depleted patients had a greater improvement in fat free
mass (3.71±7.89 vs -0.29±2.56kg; p<0.01). Therefore, 24 of 32 depleted subjects
(75%) were no more considered depleted after PR. This improvement has no
correlation with SGRQ and 6MWD gains after PR.
Concluding, the clinical benefits of PR were not different comparing FFM depleted
and non-depleted COPD patients. However, improvement in FFM was greater in
depleted patients leading the majority of them to be considered non-depleted after
PR.

P1911
Glomerulopathy, microvascular damage and aortic stiffness in patients with
COPD
Michelle John 1 , Sam Hussain 1 , Rebecca Simms 1 , John R. Cockcroft 2 ,
Andrew Prayle 3 , Charlotte E. Bolton 1 . 1 Nottingham Respiratory Research Unit,
University of Nottingham, United Kingdom; 2 Wales Heart Research Unit, Cardiff
University, Cardiff, United Kingdom; 3 Department of Child Health, University of
Nottingham, United Kingdom
Background: The increased aortic stiffness in patients with COPD will lead to
increased pulsatile energy which may in turn damage the microvasculature. The
renal vascular bed is particularly susceptible. We hypothesised that urine albumin
creatinine ratio (UACR) as a measure of glomerular damage would be related to
aortic stiffness: pulse wave velocity (PWV).
Methods: Subjects with and without COPD, all with >10 pack year history of
smoking had aortic PWV, BP, oxygen saturations, spirometry as well as urine for
renal biomarkers measured at clinical stability.
Results: Age, gender and BMI were matched between patients, n=52 and controls,
n=34. The UACR was increased in patients compared to controls, p<0.05, Figure
1 (median and IQR). Log10 UACR was related to aortic PWV (r=0.43, p<0.001).
Mean eGFR was similar between groups but low (<60mls/min) in 29% of each
group. Biomarkers of proximal tubular damage (NGAL and KIM-1) standardised
for urine concentration were not different between patients and controls. In multiple
regression, aortic PWV and oxygen saturations were the independent variables of
log10 UACR in all subjects and also in patients with COPD alone (other variables
entered included MAP, FEV1 , age, gender, BMI, pack years).

COPD patients had moderate to very severe pain and 73% had moderate to very
high pain interference with daily activities. Average pain severity scores on the
MPQ and BPI were correlated (r= 0.74). Of 44 COPD patients who experienced
pain, 39 (89%) reported ≥2 comorbidities and 20 (45%) reported ≥4 comorbidities;
the most common were musculoskeletal (21%) and circulatory disorders (21%).
Twenty-eight (64%) of COPD patients used pain alleviating treatments, the most
common were non-prescription pain medications (acetaminophen and ibuprophen
[n=18; 64%) followed by prescription NSAIDS and narcotics.
Conclusions: Moderate to severe pain is common in people with COPD. This pain
likely compromises full participation in rehabilitation and the ability to increase
physical activity. Musculoskeletal causes appear to be a major contributing factor.

235. Fungal, viral and other infections

P1913
Immunohistochemical analysis of endobronchial biopsies of patients infected
with Puumala hantavirus
G.D. Rankin 1 , J. Rasmuson 2 , J. Pourazar 1 , A. Blomberg 1 , C. Ahlm 2 .
1
Department of Public Health and Clinical Medicine, Umeå University, Umeå,
Sweden; 2 Department of Clinical Microbiology, Umeå University, Umeå, Sweden
Puumala Hantavirus (PUUV) causes nephropathia epidemica (NE) and involves
fever, hemorrhagia and acute renal failure but airway symptoms are common.
Inhalation of aerosol-containing virus is a common route of infection. Studies have
shown the involvement of a cytotoxic cell response, together with activation of
endothelial cells however research into this disease in the lung is limited.
To investigate the local immune response in endobronchial biopsies of NE patients.
We hypothesize that an increased inflammatory response occurs within the lower
airways of patients with NE.
17 NE patients and 16 age and smoking-matched healthy controls underwent
bronchoscopy. PUUV infection was confirmed using PUUV-specific IgM/IgG in
serum. Bronchoscopy was performed 6-14 days after on-set of symptoms and
endobronchial biopsies were processed into GMA for IHC and stained for inflammatory cells, endothelial cells and ICAM. Staining was corrected for submucosal
area and epithelial length. Activated blood vessels were expressed as the ratio of
ICAM+ to EN4+ vessels and corrected for submucosal area.
Submucosal staining

Neutrophils
Mast cells
CD8+ cells
NK cells
ICAM:EN4

NE

Control

p value

30 (14.3)
24.6 (8.2)
12.7 (12.8)
0.66 (1)
0.37 (0.22)

13.5 (11.4)
16 (9.9)
3.3 (7.2)
0 (0)
0.25 (0.14)

<0.01
<0.05
<0.05
<0.01
<0.05

Results shown as median (IQR)/mm2 .

There was no significant difference in macrophages, eosinophils, T cells, CD4+
cells and B cells within the submucosa or between any cell type within the
epithelium.
NE involves inflammation of the lung comprised of an infiltration of neutrophils,
CD8+ and NK cells and increased ICAM expression in blood vessels. A cytotoxic
response is likely to be important in the pathogenesis of NE.
Conclusions: There is glomerular damage in patients with COPD, consistent with
microvascular damage which is related to aortic stiffness.

P1912
Characteristics and comorbidities associated with pain in people with chronic
obstructive pulmonary disease (COPD)
W. Darlene Reid 1 , Bahareh HajGhanbari 1 , Cristiane Yamabayashi 1 ,
Vanessa Soloviov 1 , Jeremy Road 2 . 1 Physical Therapy, University of British
Columbia, Vancouver, BC, Canada; 2 Division of Respiratory Medicine, Dept of
Medicine, University of British Columbia, Vancouver, BC, Canada
Background: A recent survey demonstrated that the prevalence of pain in people
with COPD was more than twice that in age-matched people without COPD, and
pain was ∼2.5 times more severe.
Purpose/Hypothesis: To determine the characteristics and comorbidities associated with pain in people with COPD.
Methods: Patients were recruited from respiratory clinics and pulmonary rehabilitation programs. Respondents participated in a mail survey that included: the
McGill Pain Questionnaire (MPQ), the Brief Pain Inventory (BPI), a form to list
comorbidities (modified from the Charlson Index) and medications.
Results: Sixty-five of 92 COPD patients responded to the survey (70% response
rate). They had an FEV1 of 44±17% pred, a BMI of 27.6 kg/m2 and were 74±8
years. Forty-four respondents (67%) self-reported pain. On the BPI, 64% of these

P1914
Evaluation of efficacy of interferon inducer in treatment of the recurrent
acute respiratory viral infections in children
Andrey Zaplatnikov 1 , Nina Korovina 1 , Irina Zakharova 1 , Elena Burtseva 2 ,
Gulfia Mingalimova 1 , Ludmila Zaplatnikova 1 , Irina Zak 1 , Ludmila Shamrai 1 .
1
Pediatrics Chair, Russian State Medical Academy of Postgraduate Education,
Moscow, Russian Federation
Background: It is known that recurrent episodes of acute respiratory viral infections (recurrent ARVI) are common for children attending nursery school.
Nowadays the opportunities of multiple use of interferon inducer (IFN-i) in
treatment of ARVI are unknown.
Aim: To evaluate the efficacy and safety of IFN-i (anaferon) in treatment of
recurrent ARVI in children attending nursery school.
Methods: The open comparative prospective 2-center clinical trial of efficacy in
parallel groups was conducted. The trial was performed in 141 children at the
age of 1-5 years. 75 children included in 1-st group received IFN-i in preventive
regimen: 1 pill 1 time in a day for 3 months. The 2-d group consisted of 16
children and they didn’t receive medical prevention of ARVI. In case of appearing
the ARVI symptoms all children received symptomatic medicines and the children
of 1-st group received IFN-i in treatment regimen (1 pill 3 times in a day for
5 days, in first day additionally 5 pills). The duration of the first and recurrent
episodes of ARVI in groups were estimated.
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Results: The mean duration of ARVI was 8,9±0,92 days in 1-st group, and
14,6±1,79 days in control group respectively. The duration of the first ARVI
episode was 8,9±1,12 and 15,8±2,1 days in 1-st and 2-d groups respectively. The
duration of the second ARVI episode was 8,1±0,78 in 1-st group vs 14,2±2,11
days in 2-d groups. There were not registered any adverse effects in a children
taking IFN-i during the trial.
Conclusions: The use of IFN-i (anaferon) in treatment of ARVI leads to reduction
of disease duration. In case of repeated anaferon administration its treatment
efficacy isn’t decreased.

P1915
The prevalence of clinically relevant micro-organisms in stable and
exacerbated COPD using PCR techniques
Siobhan George, Davinder Garcha, Anant Patel, Alexander Mackay, Richa Singh,
Raymond Sapsford, Gavin Donaldson, Wisia Wedzicha. Academic Unit of
Respiratory Medicine, University College London, Hampstead, London, United
Kingdom
Airway bacteria and viruses are aetiological triggers of COPD exacerbations. We
investigated the prevalence of clinically relevant micro-organisms (CRMs: human
rhinovirus (HRV), H. influenzae, M. catarrhalis and S. pneumoniae) in stable and
exacerbated COPD using sensitive PCR techniques.
Reverse-transcription PCR and real-time PCR detected HRV and bacteria respectively, in sputum samples collected at baseline (n=57) and at exacerbation onset
(n=70) using our usual symptomatic definition (Seemungal et al, 1998 AJRCCM).
Exacerbation samples were taken prior to antibiotic and/or steroid therapy.
Fifty-four COPD patients provided 127 sputum samples: mean(SD) age 71(±8)
years; FEV1 43.7%(±20.0%) predicted; current smoker 26%; male gender 63%.
Airway CRMs were more prevalent at exacerbation than in the stable state (75%
vs 42%, p<0.001). The prevalence of co-infection with HRV and bacteria at
exacerbation (29%) was similar to the prevalence of HRV (26%) or bacteria (21%)
alone (figure 1A). Co-infection was proportionally reduced in stable COPD than
at exacerbation (7% vs 29%, p=0.002) (figure 1B).

ticosteroid fluticasone may be associated with a lower risk of pulmonary infiltrates
in patients with influenza A (H1N1) infection.

P1917
Elderly vs non-elderly patients with acute exacerbation of chronic obstructive
pulmonary disease (AECOPD) due to a viral infection
Maria Lerikou 1 , George Dimopoulos 2 , Sotirios Tsiodras 2 , Aikaterini Chranioti 2 ,
Elias Perros 3 , Urania Anagnostopoulou 1 , Petros Karakitsos 2 ,
Apostolos Armaganidis 2 . 1 8th Pulmonary Department, Sotiria Athens Chest
Hospital, Athens, Greece; 2 Department of Critical Care, Attikon Hospital, Athens,
Greece; 3 Pulmonary Department, General Hospital Nikaias, Peraeus, Greece
Introduction: The aim of this study was to compare the differences between
elderly and non-elderly patients with AECOPD due to a viral infection.
Methods: Patients presenting with an AECOPD were recruited. They were classified as elderly (>65 years) and non-elderly (<65 years). Sputum and oropharyngeal samples were assessed, PCR for respiratory viruses and cultures for common
pathogens were performed. Clinical outcome was reported.
Results: During the study period 247 patients were recruited [median age 69.3±9.5
years] and categorized in two groups: group A, non elderly [n=81 (32.8%) median
age 58±5.99)] and group B elderly patients [n=166 (67.2%) median age 74.8±4.8
years]. In 133 (53.8%) patients a viral infection was identified and in 34 (13.8%)
a bacterial pathogen was isolated from sputum or blood culture. In 18 (7.3%)
patients a dual infection from both a bacterial and a viral pathogen was identified.
In Group B influenza vaccination (57% vs 21%, p<0.001), comorbidities (cardiac
failure 55.4% vs 28.3%, p<0.001, renal failure 13.8% vs 4%, p=0.03), bacterial
infections [28(16.9%) vs 6 (7%) patients, p=0.04] and longer hospital stay (8.9±4.8
vs 7.5±3.2 days, p=0.02) were higher with a statistical significant difference. No
differences were identified in the rate [elderly 93 (69.9%), non-elderly 40(49.4%),
p=0.3] of isolated viruses.
Conclusion: In this study in elderly patients with AECOPD were identified a
higher vaccination rate against influenza, more comorbitities, more bacterial infections and longer hospitalization compared to non elderly patients but no differences
on the rate and the type of viral infections which led to exacerbations.

P1918
Respiratory syncytial virus (RSV) causes ciliary dyskinesia but not loss of
frequency during infection of human ciliated respiratory epithelial cells in
culture
Claire Smith 1 , Gwyneth Williams 2 , Andrew Rutman 2 , Andrew Easton 3 ,
Peter Andrew 2 , Chris O’Callaghan 1 . 1 Department of Respiratory Medicine, UCL
& Great Ormond Street Hospital, London, United Kingdom; 2 Infection, Immunity
and Inflammation, University of Leicester, United Kingdom; 3 School of Life
Science, University of Warwick, United Kingdom

Figure 1

Co-infection in sputum is higher at COPD exacerbation compared to the stable
state and 75% of exacerbations are associated with common CRMs. Further work
is required to investigate the impact of co-infection on CRM load and the clinical
utility of PCR techniques in managing COPD exacerbations.

P1916
Inhaled corticosteroids and influenza A (H1N1) viral pneumonia
Rosa Malo de Molina, Myrian Aguilar, Andrea Trisan, Manuel Valle,
Patricia Minguez, Antolin López, Piedad Ussetti. Pulmonary Medicine, Hosptial
Universitario Puerta de Hierro de Majadahonda, Madrid, Spain
Background: Recent studies suggest that the use of inhaled corticosteroids (ICS)
may be associated with a higher risk of pneumonia in patients with COPD.
However it is unclear if ICS are associated with pneumonia risk in patients with
influenza A (H1N1) infection.
Therefore, our aim was to examine the association of prior outpatient ICS therapy
with influenza pneumonia in patients with confirmed influenza A (H1N1) 2009
infection presenting to a University Hospital in Madrid.
Methods: We included patients ≥16 yrs of age with influenza A (H1N1) virus
infection diagnosed by real-time reverse-transcriptase polymerase chain reaction
(RT-PCR) and assessed the association of ICS exposure with viral pneumonia
using covariate-adjusted regression model.
Results: We identified 121 subjects with a diagnosis of influenza A (H1N1) virus
infection who had a chest radiograph ordered. 71 (59%) had pneumonia, 17 (14%)
acute exacerbation of COPD, 18 (15%) acute asthma exacerbation and 15 (12%)
an influenza syndrome with no other diagnosis.
15% of subject with viral pneumonia were on previous ICS compared with 32%
of the subject with influenza infection without pneumonia (p 0.03). In regression
analyses, outpatient ICS therapy was associated with lower pneumonia in patients
with influenza A (H1N1) infection (OR 0.29; 95% CI 0.11-0.77).
When we look for a possible class effect, the association was only found with
fluticasone (OR 0.09; 95% CI 0.02-0.47, p= 0.004).
Conclusion: In our cohort viral pneumonia was quite common and the inhaled cor-

Aim To determine the effect of RSV on ciliary function using ciliated air–liquid
interface (ALI) cultures.
Introduction: RSV targets ciliated respiratory epithelial cells for infection1. Two
previous studies on the effect of RSV on ciliated cultures have shown different effects, one describing rapid ciliostasis2 and another describes no cytopathic
effect1.
Methods: Ciliated epithelial cells were cultured from nasal and bronchial brush
biopsies. Cells were infected with RSV (A2) for up to 72h. Ciliary beat frequency
(CBF) and pattern (CBP) were observed with a high-speed video camera. The
cells were fixed and stained using anti-RSV (FITC) and anti-acetylated tubulin
(Alexa594) antibodies. Confocal optical sectioning and electron microscopy (EM)
was also performed.
Results: CBP showed a higher proportion of dyskinetic cilia following RSV
infection. The median (IQR) dyskinesia index was increased as early as 24h and
at 72h had increased to 33% (25-42%) compared with controls 13% (11-14%).
CBF was unaffected by RSV infection. By 72h the ultrastructure of the ciliated
epithelium was abnormal following RSV infection with an increased in ciliated
cells exhibiting loss of cilia and an increase in ciliated cells with mitochondrial
damage. Furthermore, RSV antigens were observed on the apical surface of the
cell and had extended the full length of the cilial shaft.
Conclusion: RSV infection of ciliated cells results in increased dyskinesia of cilia,
whilst CBF is maintained. Epithelial damage was preferentially seen in ciliated
cells.
References:
[1] J Virol. 2005;79(2):1113-1124.
[2] Arch Otolaryngol Head Neck Surg, 1998;124(7):777-83.

P1919
Clinical prognostic factors for pneumocystis pneumonia in non-HIV patients
Koji Tamai, Ryo Tachikawa, Takahisa Kawamura, Kazuya Monden,
Takeshi Matsumoto, Junpei Takeshita, Kosuke Tanaka, Kazuma Nagata,
Kyoko Otsuka, Atsushi Nakagawa, Kojiro Otsuka, Keisuke Tomii. Department of
Respiratory Medicine, Kobe City Medical Center General Hospital, Kobe, Japan
Introduction: Non-HIV patients with Pneumocystis pneumonia (PCP) has poor
prognosis. Improved knowledge of presenting symptoms and prognostic factors
for non-HIV PCP may help to reduce its associated high mortality rate.
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Aims: To describe the characteristics of PCP in non-HIV patients and to identify
prognostic factors.
Methods: We retrospectively reviewed non-HIV PCP patients between April
2006 and July 2011. Demographics, laboratory findings and their prognosis were
evaluated.
Results: A total of 33 non-HIV PCP patients were analyzed. Of these, 15 patients
(45.5%) died. BAL was performed in 26 patients and was successfully done in
10 of them under non-invasive positive pressure ventilation. Pneumocystis PCR
in BAL specimens yielded the high positive ratio of 96.2%. There was no serious
adverse events associated BAL procedure. Cox proportional hazards model revealed C reactive protein (CRP) and BAL neutrophilia were significant prognostic
factors determining 30-day mortality. Logrank test showed patients with higher
CRP (≥7 mg/dL) and BAL neutrophilia (≥16%) had significant lower survival
rates (p=0.003, p=0.0048, respectively).
Conclusions: CRP and BAL neutrophilia were identified as significant predictors
of survival in patients with non-HIV PCP. Our data also emphasize significance of
performing BAL in these patients since it provides important prognostic information.

P1920
Seasonal influenza vaccination rates in chronic asthma patients
Rachelle Asciak, Liam Mercieca, Jesmar Buttigieg, Martin Balzan. Medicine,
Mater Dei Hospital, Tal Qroqq, Msida, Malta
Aim: To document influenza vaccination in asthma patients, to explore factors that
influence vaccination.
Method: Adult patients with chronic asthma attending a hospital clinic (n=146,
Female =103, mean age 49.81±3.2, 29.66 Male) filled in a questionnaire in January
2012 on influenza vaccination.
Results: 51.39% used reliever medication less than twice per week. 4.79% were
current smokers. 86(58.9%) of patients had experienced acute episodes in the
previous year. 80(55%, 40% of Male, 61% of F) received the influenza vaccine
this winter. 129 (88.6%) had been vaccinated in the past. 49 patients did not
re-vaccinate because of fear of side effects(21), forgotten or had no time(12),
were sick when vaccine available(6), adverse media report (1), because of current
pregnancy(5) and 4 thought the did not need it. 41 patients who had experienced
side effects in the past, 16 re-vaccinated this year. 78 of 125 (62.4%) of all patients
who were advised the vaccine were vaccinated, while 10% of those not advised
were vaccinated this year (p=<0.0001). 78% of those who were advised to take the
vaccine by a doctor were actually vaccinated. The mean age for vaccinated was 54,
and 42 in those who were not (p=0.0003). The main reasons for taking the vaccine
were advised by a doctor(34%), to protect themselves(60%), to reduce severity
and frequency of asthma attacks (39%). Reasons for not having the vaccine were
fear of side effects (40%), forgot or had no time to take it (19%), did not know
they should take it (12%)
Conclusion: The rate of influenza vaccination in asthma patients is low. Medical advice by a medical practitioner resulted in a high vaccination rate. Fear of
side-effects was main reason for non-vaccination.

Abstract P1921 – Figure 1

P1922
Quality of life & clinical outcomes following referral to a specialist
bronchiectasis service
Jane Elliott, Judy Ryan, Karen Henderson, Helen Gronlund, Helen Barker,
Dennis Wat, Nadia Shafi, Jane French, Floto Andres, Floto Andres,
Charles Haworth. Cambridge Centre for Lung Infections, Papwoth Hospital NHS
Foundation Trust, Cambridge, United Kingdom

P1921
Role of virus in community-acquired pneumonia (CAP)
Ana Simon 1 , Carolina Panadero 1 , Elisa Minchole 1 , Sergio Fandos 1 ,
Ana Lasierra 2 , Maria Angeles Ruiz 3 , Elena Forcen 1 , Virginia Moya 1 ,
Elisabeth Vera 1 , Salvador Bello 1 . 1 Pulmonology, Hospital Miguel Servet,
Zaragoza, Spain; 2 Biochemistry, Hospital Miguel Servet, Zaragoza, Spain;
3
Microbiology, Hospital Miguel Servet, Zaragoza, Spain
Introduction: It is of increasing interest the role of viruses as etiologic agent of
CAP. We tried to assess this subject in our patients.
We conducted a prospective observational study to investigate the viral, bacterial
and mixed viral/bacterial etiology of patients admitted to hospital with a diagnosis
of CAP. Samples were taken for blood culture and sputum culture, serial serology
studies, urinary Legionella and S pneumoniae antigens, and nasopharyngeal aspirate to search virus by immunofluorescence and 2 different multiple polimerase
chain reaction (PCR).
Results: Of a total of 262 patients with CAP admitted to our hospital were
included, and we found at least one pathogen in 180 (68.7%). Out of the 180
patients with etiological diagnosis, in 70 (38.8%) a bacterial agent, in 64 (35.6%) a
viral agent and in 46 (25.6%) had a mixed etiology (virus + bacteria) were found.
The bacteria most frequently found was S. pneumoniae, in 67 patients. Rhinovirus
was found in 30 patients, and was the most prevalent virus associated with CAP.
The most frequent virus/bacteria combination was S. pneumoniae with Rhinovirus,
found in 9 patients.
Conclusions: Prevalence of virus in CAP is important, reaching more than half
(62%) of all known etiology. The most common pathogen causing CAP is S.
pneumoniae, which was also the most often associated with virus. The study of
viruses as pathogens of CAP must be taken into account in future studies of this
disease.

It is currently unclear whether referral of patients with bronchiectasis to a specialist
centre improves quality of life (QoL) or clinical outcomes. We therefore evaluated these outcomes in consecutive new patients referred to our service in 2010.
St George’s Respiratory Questionnaires (SGRQ) were completed at their initial
consultation and 12 months later. Clinical data were retrospectively collected from
patient records.
Of the 89 new patients, 44 (49%) completed both QoL assessments. Their mean
age was 62.2±16 y and 21/44 were male. In the 12 months following referral,
27% (12) patients cultured P. aeruginosa, 25% (11) grew H. influenzae, 18% (8) S.
pneumoniae, 11% (5) M. catarrhalis and 5% (2) NTM. 55% (24) patients grew no
organism. There was no significant change in FEV1, however the average (median;
IQR) number of infective exacerbations requiring antibiotics decreased from 5.0
(3–6) in the 12 months preceding referral to 1.0 (0 – 2) in the 12 months following
initial assessment (p=0.0001). Analysis of SGRQ (where lower scores reflect a
better QoL) at the beginning and end of the same period revealed significant
decreases in overall scores from 44.0 (25.9-64.0) vs 36.8 (21.7-76.6; p=0.02),
symptom scores from 61.4 (36.9-80.1) to 47.7 (26.3–70.3; p <0.003) and impact
scores from 35.2 (19.9-54.0) to 28.4 (13.7–50.0; p=0.032). A common change
to patient management was the prescription of long-term antibiotic prophylaxis
which increased from 13.6% (6/44) patients at baseline to 50% (22/44) at follow
up.
We conclude that referral of patients to our specialist bronchiectasis service leads to
significant improvements in quality of life and decreased infective exacerbations.
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P1923
Clinical profile and risk factors of H1N1 swine flu in Indian health care
workers during the 2009 pandemic
Barney Isaac Thomas 1 , Henry Kirupakaran 2 , Devasahayam J. Christopher 1 .
1
Department of Pulmonary Medicine, Christian Medical College, Vellore, Tamil
Nadu, India; 2 Staff Students Health Service, Christian Medical College, Vellore,
Tamil Nadu, India
Background: The Christian Medical College, Vellore was one of the first few
centers in India that could perform RT-PCR for Influenza A H1N1 during the
2009 pandemic. The health care workers being a high risk group were screened
and tested when they developed flu symptoms. Through the staff-students health
service of the institution, the clinical profile and risk factors in this group were
studied.
Aim: To study the clinical profile and risk factors of swine flu in health care
workers during the pandemic of 2009 and compare it with other acute febrile
respiratory illnesses in the group during the same period.
Methods: Consecutive health care workers who presented with an acute febrile
respiratory illness were screened and those who fulfilled a set of clinical criteria
were included. Demographic and clinical data were obtained and a throat swab
was taken for RT PCR for swine flu. All those who were positive were included
as cases and those who were negative, as controls. The clinical profile and risk
factors were compared between the two groups.
Results: A total of 158 patients were included. Of these 76 were cases and 82 were
controls. Female sex, students, work involving minimal contact with patients, diarrhea and need for admission were more in the cases. There were more nurses and
technicians in the control group. There was no difference in the co-morbidities,
exposure to swine flu patients or use of protective measures between the two
groups.
Conclusion: The study has identified some risk factors for H1N1 swine flu in
health care workers. This information may be helpful in setting up policies during
subsequent epidemics. A larger study should be planned in the future.

P1924
Predictor of outcome and length of hospital stay in acute viral pneumonia:
2009 H1N1 influenza A experience
Ashish Jain, Rajesh Chawla, Vikas Sikri, Sudha Kansal. Respiratory and Critical
Care, Indraprastha Apollo Hospitals, New Delhi, Delhi, India
Introduction: - H1N1 Influenza A virus spreads globally causing pneumonia and
high mortality.
Aim: - We studied clinical characteristics of patients admitted with influenza
pneumonia in a tertiary care hospital of northern India over one year.
Method: - We analyzed 77 patients with H1N1 influenza,confirmed with RT-PCR
assay.
Results: -Out of 77 patients,33(43%)were female. Mean age was 41±13
years.Thirty eight patients (50%) had at least one comorbidity,Diabetes Mellitus was most frequent. Presenting symptoms were fever in 75 (97%),cough
in 67(87%)and dyspnoea in 59 (76%) patients. Mean duration of dyspnoea at
presentation was higher in expired group 6±3 Vs 4±3 days(P=0.02). Bilateral
opacities on chest radiograph seen in 49 (55%) patients. Mean PaO2/FiO2 ratio on admission was 213±133 and 175±101 at 24 hours in discharge patients
while expired patients it was 141±92 and 122±65 respectively. Mean PaCo2 was
higher in expired group 55±27 Vs 37±11 (P=0.002). Forty five patients (59%)
had one or more organ failure. Respiratory Failure was commonest (n=43, 56%)
requiring Invasive ventilation in 13(17%) patients and Non invasive ventilator
in 23(30%) patients. Overall mortality was 13% (n=10). PaCo2 on admission
(odds ratio,1.093; confidence interval, 1.133 to 1.193; P=0.044)and number of
organ failure(odds ratio,8.089; confidence interval,1.133 to 57.77;P=0.037)were
identified as independent risk factors for in hospital mortality.
Conclusion: -Factors associated with poor outcome in acute viral pneumonia are
long duration of dyspnoea, bilateral pneumonia, low PaO2/FiO2 ratio on admission
and 24 hours later, high PaCo2 & number of organ failure.

P1925
The treatment of acute respiratory viral infections in a patients with a
chronic obstructive pulmonary disease
Nadejda Kniajeskaya. Chair of Pulmonology, Russian State Medical University,
Moscow, Russian Federation
Background: Acute respiratory viral infections (ARVI) often cause the exacerbation of Chronic Obstructive Pulmonary Disease (COPD) in adults. The possibilities
of ARVI treatment with antiviral medication combining anti-inflammatory and antihistaminic actions in a patients with COPD are still unknown.
Aim: To evaluate the efficacy and safety of medicine combining ultralow doses of
anti-bodies to interferon-γ, CD-4 and histamine (ULD AB IFN-γ, CD-4, His - the
medication “Ergo-feron”) in ARVI treatment in patients with COPD.
Methods: Open comparative randomized study in 2 parallel groups including 60
adult patients with COPD was conducted. All patients obtained the treatment of
main disease and also necessary symptomatic therapy. Antibiotics were administered as required. Treatment group (32 patients) took complex of ULD AB IFN-γ,
CD-4, His (ergoferon) in treatment regimen (in a first day first 2 hours 1 pill every
30 minutes, then 1 pill 3 times in a day; in 2-5 days – 1 pill 3 times in a day). The

comparison group (28 patients) didn’t obtain complex of ULD AB IFN-γ, CD-4,
His (ergoferon) and other antiviral medications.
Results: The mean duration of fever response in treatment group was 1,5 day less
than in comparison group (2,9±0,45 vs 4,6±0,8). The treatment group patients
were discharged from hospital to the 10-th day of disease (10,3±0,8) and the
length of hospital stay in comparison group was 3-4 days longer (14,8±1,2). Side
effects were not registered during the trial.
Conclusions: The medicine combining ULD AB IFN-γ, CD-4, His (ergoferon)
admini-stration in a patients with ARVI afford to decrease the duration of COPD
exacerbation caused by acute respiratory infections.

P1926
Can pseudomonas aeruginosa infection change the outecome of
bronchectasis?
Snen Houda, Daghfous Hafaoua, Kotti Amina, Saad Soumaya, Kahloul Olfa,
Slim Leila, Tritar Fatma. Pneumolgy C, Abderrahmane Mami Hospital, Ariana,
Tunisia Pneumolgy C, Abderrahmane Mami Hospital, Ariana, Tunisia Pneumolgy
C, Abderrahmen Mami Hospital, Ariana, Tunisia Pneumolgy C, Abderrahmen
Mami Hospital, Ariana, Tunisia Microbiology, Abderrahmen Mami Hospital,
Ariana, Tunisia Microbiology, Abderrahmane Mami Hospital, Ariana, Tunisia
Pneumology C, Abderrahmane Mami Hospital, Ariana, Tunisia
Background: Bronchiectasis patients are susceptible to infection with
pseudomonas aeruginosa (PA). Isolation of PA is associated with increased
severity of disease, greater airflow obstruction and poorer quality of life. It is not
known whether infection by PA is a marker of disease severity or contributes to
disease progression.
Aim: Determine frequency, clinical, biologic, manegment and outcome of PA
infection complicated bronchectasis.
Patients and methods: Between 2005 - 2011, 24 PA infection occurred in patients
with bronchectasis were retrospectively enrolled in the study.
Results: The mean age of patients (13 women and 11 men) was 42 years (16-65
years).Twenty one patients have diffuse and bilateral bronchectasis. PA infection
reveals bronchectasis in 3 cases (13%). Clinical manifestations included: acute
respiratory failure (n= 15), fatal sepsis (n=1, increased suptum (n= 24) and fever
(n=20). PA strain was isolated from suptum in 23 cases and from bronchial alveolar
fluid in 1 case. All patients received continuous 2 antibiotics for more than 14
days: ceftazidin + aminosid or quinolone (96%) and imipenem + aminoside (4%).
Following intravenous antibiotics, PA was eradicated in 22 cases and 2 patient
was colonized with PA. Long term outcome complications were involved: chronic
respiratory failure (12,5%), recurrent PA (12,5%) and Hémophilus perinfection
(12,5%).
Conclusion: Pseudomonas aeruginosa lung infection in patients with bronchiectasis is associated with more severe disease and a higher utilization of health-care
resources.

P1927
Multiple thoracic hydatidosis (About 23 cases)
Nahid Zaghba, Hanane Benjelloun, Najiba Yassine, Abdelaziz Bakhatar,
Abdelkrim Bahlaoui. Respiratory Diseases, UHC Ibn Rushd, Casablanca,
Morocco Respiratory Diseases, UHC Ibn Rushd, Casablanca, Morocco
Respiratory Diseases, UHC Ibn Rushd, Casablanca, Morocco Respiratory
Diseases, UHC Ibn Rushd, Casablanca, Morocco Respiratory Diseases, UHC Ibn
Rushd, Casablanca, Morocco
The multiple thoracic hydatidosis is rare, but dangerous because of the difficulties
of its therapeutic management, and severity of its complications, some of which
can be life threatening. The aim of our study was to evaluate the diagnostic and
therapeutic difficulties of multiple thoracic hydatidosis. This is a retrospective
study spread over 11 years (January 2000 to September 2011) concerning 23
cases of multiple thoracic hydatidosis. Patients included had two or more thoracic
hydatid cysts. There are 11 women and 12 men with a mean age of 46 years (range
16 to 78 years). Six patients have already been operated on for pulmonary hydatid
cysts in 3 cases and liver cysts in 3 cases. Pulmonary localization is constant with
multiple hydatid cysts making an appearance in balloons release in 16 cases, a
double pulmonary hydatid cyst in 7 cases. Cardiac localization was found in 4
cases, while with mediastinal, hepatic, and great vessels is found in 3 cases each.
The treatment was surgery alone in 8 cases, associated with medical treatment in 6
cases. Medical treatment alone (Albendazole) was recommended in 15 cases. The
evolution was marked by the worsening lesions in five cases, pulmonary hydatid
cyst rupture into the pleural cavity in 2 cases, and lesions were stationary in 10
cases. Through this work, we emphasize the rarity and severity of multiple thoracic
hydatidosis. Medical treatment remains the only treatment of disseminated forms.
The best treatment is preventive.
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P1928
Pulmonary tuberculosis relapse or atypical mycobacterium infection?
Abdelhamid Ben Amar, Nada Rahmouni, Nawel Chaouch, Mourad Zarrouk,
Saoussan Bacha, Sana Cheikh Rouhou, Hajer Racil, Abdellatif Chabbou.
Pneumology and Endoscopy Department, Research Unit Oncologie Thoracique,
El Manar University - Tunis Medical School, MESRS-MSP, A. Mami Ariana
Hospital, Ariana, Tunisia Pneumology and Endoscopy Department, Research
Unit Oncologie Thoracique, El Manar University - Tunis Medical School,
MESRS-MSP, A. Mami Ariana Hospital, Ariana, Tunisia Pneumology and
Endoscopy Department, Research Unit Oncologie Thoracique, El Manar
University - Tunis Medical School, MESRS-MSP, A. Mami Ariana Hospital,
Ariana, Tunisia Pneumology and Endoscopy Department, Research Unit
Oncologie Thoracique, El Manar University - Tunis Medical School,
MESRS-MSP, A. Mami Ariana Hospital, Ariana, Tunisia Pneumology and
Endoscopy Department, Research Unit Oncologie Thoracique, El Manar
University - Tunis Medical School, MESRS-MSP, A. Mami Ariana Hospital,
Ariana, Tunisia Pneumology and Endoscopy Department, Research Unit
Oncologie Thoracique, El Manar University - Tunis Medical School,
MESRS-MSP, A. Mami Ariana Hospital, Ariana, Tunisia Pneumology and
Endoscopy Department, Research Unit Oncologie Thoracique, El Manar
University - Tunis Medical School, MESRS-MSP, A. Mami Ariana Hospital,
Ariana, Tunisia Pneumology and Endoscopy Department, Research Unit
Oncologie Thoracique, El Manar University - Tunis Medical School,
MESRS-MSP, A. Mami Ariana Hospital, Ariana, Tunisia

Conclusions: Although TB is the most frequent cause of pulmonary infection
in this group of patients several other conditions are seen. This information has
public health importance to ensure correct diagnostic pathways are developed to
allow correct treatment and proper allocation of limited health resources.

P1930
Aspergillus tracheobronchitis. Analysis of our experience in a tertiary care
centre
Maria Beatriz Arias Arcos 1 , Ricardo García Luján 1 , Mario Fernández-Ruiz 2 ,
Eduardo de Miguel Poch 1,3 , Manuel Lisazoaín 2 , Jose María Aguado 2 .
1
Department of Pneumology, Hospital Universitario 12 de Octubre, Madrid,
Spain; 2 Unit of Infectious Diseases and Investigation, Hospital Universitario 12
de Octubre, Madrid, Spain; 3 CIBER- ES. CIBER of Respiratory Diseases,
Hospital Universitario 12 de Octubre, Madrid, Spain

In endemic countries, pulmonary tuberculosis (PTb) relapse is the first diagnosis
evoked when patients with previous history of PTb develop respiratory symptoms.
The diagnosis of atypical mycobacterial infection (AMI) complicating Tb sequelae
is often accidentally discovered.
In order to precise predictors features of AMI, we analyzed all cases of AMI
complicating PTb sequellae in immunocompetent patients diagnosed 2006 through
2011. AMI diagnosis was based on American Thoracic Society criteria.
Only 4 AMI cases were collected. All patients were male, smokers and aged 37,
40, 42 and 54 years respectively. Two patients were ethylic and 1 asthmatic. No
patient had HIV infection. Clinical and radiological presentation simulates PTb
in all cases. Chest radiography showed PTb sequellae, excavated opacities and
apical nodules. All patients had positive smear bacilli and were then treated as a
PTB relapse. But outcome was unfavorable in all cases. Sputum culture revealed
in all cases AMI (1 M. avium, 1 M. Kansasii, 1 M. Abscessus, 1 M.). The average
time to diagnosis was 3.3 months due to culture needs. Evolution under treatment
adapted to the antibiogram was favorable in two cases.
Our results show, that diagnosis of AMI complicating PTb sequellae is difficult
and diagnosis delay is relatively long due to culture necessity. Frequently positive Smear bacilli and no specific signs (clinical, biological, radiological) were
associated to AMI leading to confusing diagnosis. Only sputum culture allows the
distinction between typical and atypical mycobacterium infection. In PTb relpse,
AMI should always be kept in mind.

P1929
Respiratory Infections in HIV infected patients in an urban resource limited
setting in India
Bibhuti Saha 1 , Vikas Punamiya 2 , Shiva Bikmalla 2 , Ariyur Balaji 2 ,
Martin Dedicoat 2 , Rahul Mukherjee 2 . 1 Department of Tropical Medicine, School
of Tropical Medicine & Carmichael Hospital for Tropical Diseases, Kolkata, WB,
India; 2 Department of Respiratory Medicine & Physiology, Heart of England
NHS Foundation Trust, Birmingham, West Midlands, United Kingdom
Background: Tuberculosis is the most frequent cause of serious respiratory infection in people living with HIV and AIDS (PLHA), but other pulmonary conditions
are often over looked or not diagnosed in resource limited areas. This study looks
at pulmonary manifestations in PLHA in an urban setting in India.
Methods: All newly diagnosed PLHAs under care of a unit of Calcutta School of
Tropical Medicine were prospectively studied over a period of one year. Patients
presenting acutely having cough for more than 2 weeks with any one or more of
fever, chest pain or tachypnoea were included in the study. Investigations included
sputum for gram stain & culture, AFB stain, Chest X-ray (CXR) and Computerised
tomography(CT) scan of the chest, where indicated. CD4 counts were available in
some cases.
Results: A total of 559 PLHA’s were included. Of the 77 patients meeting the
study criteria, 77(100%) had cough, 73(95%) had fever, 41(53%) had chest pain,
33(43%) had tachypnoea. Conditions diagnosed are shown below.
The mean CD4 counts for patients with the conditions above were as follows: TB
115 cells/ml, pneumonia 141 cells/ml and PJP 88 cells/ml.
Conditions diagnosed
Diagnosis
Pulmonary Tuberculosis
Bacterial Pneumonia
Pneumocystis Jerowici Pneumonia (PJP)
Pulmonary Histoplasmosis
Bronchiectasis
Lung Abscess
Diagnosis not made

Number of cases (%)
49 (64)
20 (26)
4 (5)
3 (4)
2 (3)
1 (1)
4 (5)

Aspergillus tracheobronchitis (AT) constitutes an infrequent and severe form of
invasive pulmonary aspergillosis in which the fungal infection is predominantly
confined to the tracheobronchial tree.
Population and methods: We reviewed all cases of AT diagnosed in our center
between April 1991 to December 2010.“ extitAspergillus tracheobronchitis” was
defined as the isolation of Aspergillus spp. from endobronchial specimens and the
presence of ≥1 endobronchial lesions without an alternative diagnosis. In order to
exclude simple colonization, all cases also had histopathological evidence of tissue
invasion of the tracheobronchial tree with hyphae morphologically consistent with
Aspergillus spp.
Results: 8 cases (6 male; mean age 55.5 years) of AT were diagnosed. Hematologic
malignancy (n=4), solid organ transplantation (n=2), systemic lupus erythematosus
(n=1) and nasopharyngeal carcinoma (n=1) treated with chemotherapy and radiotherapy, were the underlying conditions reported. Fever and respiratory complaints
(cough, dyspnea, stridor or wheezing) were the most frequent symptoms but one
case was asymptomatic. A.fumigatus constituted the unique specie in our study.
In bronchoscopy the pseudomembranous form was the most commonly observed
(4 cases).Two cases revealed necrotic lesions and two cases only showed multiple
mucus plugs. All cases were diagnosed by broncohoalveolar lavage and bronchial
biopsy. Two cases died so the overall intra-hospital mortality was 25%.
Conclusions: Aspergillus tracheobronchitis is an infrequent form of invasive pulmonary aspergillosis that would be suspected in some immunosupressed patients.
It is mandatory histopathological evidence of tissue invasion to comfirm the
diagnosis.

236. Predicting and observing paediatric allergic
disease
P1931
Differences in genetic background of atopic and non-atopic asthma in
children
Vojko Berce 1 , Carina Pinto Kozmus 2 , Uros Potocnik 3 . 1 Clinical Department of
Pediatrics, University Medical Centre, Maribor, Slovenia; 2 Institute for
Molecular and Cell Biology, University of Porto, Portugal; 3 Centre for Human
Molecular Genetics and Pharmacogenetics, Faculty of Medicine, University of
Maribor, Maribor, Slovenia
Background: Childhood asthma has been divided into phenotypes, which differ
in the age of presentation, triggers, lung function and natural history. Despite the
enormous increase in the knowledge about asthma genetics, there are very few
data regarding the differences in genetic background of asthma phenotypes.
Aims and objectives: To find out whether the genetic background of atopic and
non-atopic asthma differs, we analyzed the association of genetic polymorphisms
already associated with asthma or inflammatory diseases with different asthma
phenotypes and quantitative traits.
Methods: We analyzed a case-control cohort composed of 189 Slovenian children
aged between 5 and 18 years with mild or moderate persistent atopic asthma, 99
with non-atopic asthma and 273 controls. We measured numerous clinical and laboratory parameters and carried out genotyping for polymorphisms CCR5-delta32,
IL4RA Q551R, IL4 C-33T, NOD2 R702W, CTLA4 CT60, MUC7 – VNTR,
TNF C-1031T, TGFB1 C-509T, SLC22A4 C1672T, CD14 C-159T and IL23R
rs7517847.
Results: In non-atopic asthmatics the frequency of CCR5-delta32 allele was 2.6%,
which is significantly less than 9.0% in the control group (p=0.03) and the frequency of IL4RA Arg551 allele was 7.7%, which is also significantly less than
19.9% in the control group (p<0.01). We have found no association of genotype
with atopic asthma. Non-atopic asthmatics homozygous for the MUC7*6 allele
had a total IgE value of 263.3 IU/ml compared to 40 IU/ml in heterozygotes
(p=0.02).
Conclusions: Our findings point to differences in the pathogenesis of different
asthma phenotypes and contribute to understanding of asthma as a complex and
heterogeneous disease on the genetic level too.
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P1932
Maternal genetic asthma predisposition affects signaling networks in lungs of
neonatal offspring
Petra Nathan 1 , Stefan Dehmel 1 , Rabea Imker 1 , Martin Irmler 2 , Steffen Sass 3 ,
Nikola Müller 3 , Oliver Eickelberg 1 , Susanne Krauss-Etschmann 1 .
1
Comprehensive Pneumology Center, 2 Institute of Experimental Genetics,
3
Institute of Bioinformatics and Systems Biology, Helmholtz Zentrum München,
Germany
Introduction: Exposure-induced deregulation of microRNAs (miRs) during early
critical developmental periods has been proposed to contribute to the propagation
of asthma risk in later life.
Aim: We asked if maternal genetic asthma predisposition is sufficient to affect
pulmonary miR and also mRNA profiles in offspring that do not bear the genetic
asthma risk. To address this question, we used female mice with a heterozygous
deficiency for Tbx21 as they develop spontaneous airway remodeling and airway
hyperreactivity (Finotto et al., Science, 2002; 295:336).
Methods: Female C57BL/6J Tbx21+/– mice were mated with wild type (wt)
males. Neonatal lungs from wt pups of dams with (Tbx21+/–, n=8) and without
(wt, n=8) genetic asthma predisposition were removed within 24h after birth and
total mRNA including small RNAs was extracted. RNA from individual animals
was subjected to microRNA (ABI, TaqMan® Array microRNA cards) and mRNA
(Affymetrix Mouse Gene ST 1.0® arrays) expression profiling. Counter-regulated
miRNA-mRNA pairs were further analyzed for pathway enrichment using in silico
tools (GePS, IPA).
Results: After adjustment for gender differences 57 miRNAs and 2599 mRNAs
were differentially regulated. Within these, 39 miRNAs paired to 1456 mRNA
targets according to expression regulation. Enrichment analysis showed that developmentally important pathways (e.g. growth factor and BMP-signaling) are
affected by exposure to maternal asthma predisposition even in the absence of
genetic risk in the pups.
Conclusion: These data show that maternal genetic asthma predisposition affects
pulmonary miR and mRNA profiles during an early developmental stage and might
therefore influence lung development.

P1933
Role of maternal phenotype in asthma development in children
Liudmila Zhelenina 1 , Maria Vakharlovskaya 2 , Olga Lavrova 2 ,
Tatiana Ivashchenko 1 . 1 Pulmonologycal, St.-Petersburg State Pediatric Medical
Academy, St. Petersburg, Russian Federation; 2 Pulmonologycal, Pavlov State
Medical University, St. Petersburg, Russian Federation
Children born from mothers with bronchial asthma are the most vulnerable group
for development of allergic diseases.
AME of study. We have done research into data obtained from 117 pregnant
women with bronchial asthma and their children. The average age of mothers
was 27,7±5,2 years. Most mothers developed the disease before the age of 16
(88 mothers; 75,2%); 29 mothers got ill when they were over 16 years of age
(24.8%) (“child” and “adult” bronchial asthma respectively). We have researched
medical data of 117 children born from these mothers: 64 boys (54.7%) and 53
girls (45.2%). Over 70% of the children reached the age of 7-9 by the end of
the observation period. Children born by caesarean section developed bronchial
asthma 1.5 times more often than children born naturally. Children who had been
breastfed for over 4 months had significantly lower incidence of atopic dermatitis
than children fed artificially (14% and 32.7% respectively; χ2-4,5042, p=0,033).
Children born from mothers with “child” asthma phenotype more often developed
bronchial asthma by the age of 7 (p=0.034, χ2=4,4929). Children born from
mothers with “child” asthma phenotype run a 3-fold higher risk of developing
bronchial asthma than those whose mothers had “adult” asthma phenotype (OR =
3,042[CI:1,013 – 9,132]).
Conclusion: The research has confirmed the significance of hereditary load, maternal asthma phenotype, mode of child delivery, and baby feeding for development
of allergic diseases in children.

Results: A total of 92 children who were comparable were studied,out of which
36 (33%) were low birth weight and 56 (51.52%) were normal birth weight.
IUGR children had a lower FEV1/FVC ratio (FEV1/FVC 87.26±11.55) than
children with normal birth weight (FEV1/FVC 93.74±7.62) p value - FEV1/FVC0.002.They also had a lower FVC % value when compared to normal birth weight
children.FVC% in IUGR -81.46±10.97and that of normal birthweight children
were-86.91±10.92 with a p value of 0.025.The skin prick test positivity in both
groups were comparable(15.7% in normal birth weight and 16.7% in IUGR
children, p value -0.92)
Conclusion: IUGR had lower FEV1/FVC ratio and FVC% as compared to normal
birth weight children. Atopic status was comparable in both groups.

P1935
Exposure to farming environments in childhood and asthma and wheeze in
rural populations: A systematic review with meta-analysis
Jon Genuneit. Institute of Epidemiology and Medical Biometry, Ulm University,
Ulm, Germany
Background: Particularly strong associations with asthma and allergic diseases
have been described for exposure to farming environments in childhood. The aim
of this systematic review was to update and extend existing narrative reviews, test
for heterogeneity across studies, and conduct a meta-analysis.
Methods: Published literature was searched through PubMed including all articles added before September 1, 2011. Articles were included if they reported an
epidemiological study on the exposure to a farming environment in childhood and
subsequent wheeze or asthma. Heterogeneity of effect measures was evaluated
using Cochran’s Q and I2 . Effect measures were summarized by random-effects
meta-analysis for various outcome definitions.
Results: In total, 357 retrieved abstracts revealed 52 articles from 39 studies with
data considered for the meta-analysis. Most studies were conducted among children or on childhood onset of disease. Most data was on doctor diagnosed asthma
or current wheeze. The meta-analysis showed substantial heterogeneity across
studies with similar outcome definitions. Nonetheless, the combined effects were
statistically significant and showed an approximate 25% lower asthma prevalence
among exposed subjects compared to unexposed subjects.
Conclusions: The protective ’farm-effect’ on asthma was reported in numerous
studies. Its underlying factors ought to be studied and promising efforts have been
already made. However, the heterogeneity of the effect across studies should also
be investigated because whatever causes it is a potential threat to valid synthesis
of evidence and to the detection of specific protective factors.

P1936
Influence of farm exposure and pets ownership during pregnancy on cord
blood mononuclear cells (CBMC) with intracellular production of interferon
(IFN)-γ
Sergey Tereshchenko, Ivan Novitzkiy, Lyudmila Vasilieva. Siberian Division of
Russian Academy of Medical Sciences, Medical Research Institute for Northern
Problems, Krasnoyarsk, Russian Federation
Some epidemiological and observational data suggest that farm and pets exposure
in early childhood may be conducive to reduced atopy. Currently, there is a lack of
consensus regarding underlying immunological mechanisms, especially in prenatal
period.
Aim: We hypothesized the influence of farm exposure and pets ownership during
pregnancy on intracellular IFN-γ production by CBMC.
Methods: Intracellular IFN-γ expressions as well as early activation marker CD69
(absolute cells count) were examined using flow cytometry after PHA stimulation of CBMC obtained from 93 full-term newborns. The Kruskal-Wallis and
Mann–Whitney tests were used.
Results: We revealed that newborns from rural mothers (n=14) have higher amount
of both nonactivated (INFγ+/CD69–, p=0.02) and activated (INFγ+/CD69+,
p=0.028) CBMC, producing IFN-γ, as compared with newborns from urban
mothers (n=79). Only for newborns from urban mothers we calculated the influ-

P1934
A comparison of lung function and atopy between children with intrauterine
growth retardation and normal birth weight in a birth cohort with
documented wheeze
Karthika Jayalal, George D’Souza, Uma Devaraj. Chest Medicine, St. John’s
Medical College, Bangalore, Karnataka, India
Rationale: Low birth weight and intra uterine growth retardation has been implicated in lower lung function and a higher incidence of atopy. This was tested in a
birth cohort.
Aim: To compare atopic status and lung function between IUGR and normal birth
weight children with documented wheeze.
Methods: Children aged 3-7 yrs from a birth cohort with documented wheezing or
a parental history of child wheezing and a doctors prescription for bronchodilators
were studied. IUGR was defined as birth weight of less than 2.5kg. All the children
underwent spirometry and skin prick test.
Spirometry was done before and after bronchodilator according to ATS guidelines.
Skin prick test was done using 10 antigens. Positive test was defined as wheal of
more than 3mm of that of the negative control.

Figure 1. Content of INFγ+/CD69+ cord blood mononuclear cells subject to pets ownership during pregnancy.
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ence of pets exposure during pregnancy on intracellular IFN-γ production (Fig.
1).
Noteworthily, that only amount of activated (INFγ+/CD69+) CBMC was elevated
in dog (but not in cat) exposure group.
Conclusion: Thus, external and home environment factors such as farm exposure
and dog ownership may act prenatal affecting Th1/Th2 balance. These findings
can leastwise partially explain previously reported epidemiological data.

P1937
Leucotriene B4 in fractionated breath condensate: Comparison of bronchial
and alveolar concentrations in children
Christina Maria Mueller, Jordis Trischler, Stephanie Könitzer, Christiane Lex.
University Children’s Hospital, Martin Luther University Halle-Wittenberg, Halle
(Saale), Germany
Background: Asthma is a chronic inflammatory diesease of the airways but recent
studies have shown that alveoli are also subject of pathophysiological changes.
Objectives: This study was undertaken to compare leucotriene B4 (LTB4 ) concentrations in different parts of the lungs using a new technique of fractionated
breath condensate sampling.
Methods: In 69 patients (10-17 years, 34 asthmatics, 35 controls) measurements
of exhaled nitric oxide (FENO ), lung function and LTB4 concentrations in exhaled
breath condensate (EBC) were performed. EBC was collected in two different fractions, representing mainly either the airways or the alveoli, using captovolumetry.
LTB4 concentrations were measured using an ELISA.
Results: 44% and 49% of the LTB4 values were below the detection limit. Concentrations of the bronchial fraction correlated significantly with those of the alveolar
fraction (r=0.73, p=0.000). Differences between the fractions were not significant
in a paired difference test. Subjects with obstructive lung function (n=4) had
significantly higher LTB4 values than subjects with normal lung function (n= 65)
(p=0.043, p=0.040, respectively). Asthmatics had significantely higher alveolar but
not bronchial LTB4 values than controls (p=0.005, p=0.232, respectively). There
was no relationship between LTB4 and FENO values.
Conclusions: Differences in LTB4 concentrations between asthmatics and controls
were only measurable in the alveolar but not in the bronchial fraction of EBC.
An additional analysis of alveolar inflammation may therefore be possibly useful
in asthmatics. However, lab techniques for analysing LTB4 in EBC need to be
improved and easy applicable.

P1938
High altitude stay reduces eosinophil load in airways in children with asthma
Neeta Kulkarni 1 , Vincenzo Ragazzo 2 , Silvia Costella 2 ,
Chistopher O’Callaghan 1 , Ahmad Kantar 2 . 1 Infection, Immunity and
Inflammation, University of Leicester, United Kingdom; 2 High Altitude Paediatric
Asthma Centre, Pio XII° Institute, Misurina, Belluno, Italy
A normal sputum eosinophil count in children with asthma could result from corticosteroid treatment or reduction in eosinophil recruitment. In order to differentiate
this we have described a new marker of eosinophilic inflammation (eosinophil protein content in airway macrophages)1 . At high altitude children with asthma show
significant reduction in eosinophil count due to reduced exposure to allergens.
The aim was to determine the macrophage eosinophil protein content at baseline
(T0) and after stay at high altitude (T1).
Sputum induction was performed at T0 (n=54) and T1 in children attending High
Altitude Children’s Asthma Center in Misurina. Differential count was obtained
by counting 400 non-squamous cells (eosinophilic asthma defined as ≥ 3%).
One hundred macrophages were imaged at high-resolution using digital camera.
The percentage of macrophage cytoplasm with red hue was determined by image
analysis. The groups were compared using Mann-Whitney and Wilcoxon t tests.
There was no significant difference (p=0.39) between median airway macrophages
(AM) red hue percentage in eosinophilic (n=30) [median (range)] [5.9(0.6-57.6)]
and non-eosinophilic asthma (n=24) [8.7(0.34-71.2)]. Children at T1 had significantly lower i) eosinophil count Median (range) [p = 0.001, 1(0-30) vs 3(0-52)] ii)
AM red hue percentage [p = 0.005, 3.82(0.41-59.82) vs 7.04(0.72-71.23)] than at
T0.
The high AM red hue in non-eosinophilic asthma on arrival suggests ongoing
eosinophilia in the absence of sputum eosinophilia. The reduction in eosinophil
count after stay at high altitude is due to reduction in eosinophil recruitment in
airways.
1
Kulkarni NS et al. JACI 2010; 126(1):61-9.

P1939
Airway macrophage phagocytosis after high altitude residence in children
with asthma
Neeta Kulkarni 1 , Vincenzo Ragazzo 2 , Silvia Costella 2 , Ahmad Kantar 2 ,
Christopher O’Callaghan 1 . 1 Infection, Immunity and Inflammation, University of
Leicester, United Kingdom; 2 High Altitude Paediatric Asthma Centre, Pio XII°
Institute, Misurina, Belluno, Italy
Airway macrophages (AM) perform crucial function of clearing pathogens and
presenting antigens. AM phagocytosis in adults with mild asthma is enhanced
compared to healthy individuals and possibly related to higher level of activation

of macrophages1 . At high altitude there is reduced exposure to allergens. However
it is not known what effect this has on the macrophage phagocytosis.
The aim was to determine the phagocytic function of airway macrophages at
baseline (T0) and after stay at high altitude (T1).
Sputum induction was performed at T0 and T1 in children with mild to moderate
asthma attending High Altitude Children’s Asthma Center in Misurina. Differential
count was obtained by counting 400 non-squamous cells (eosinophilic asthma ≥
3%). AM were isolated by adherence and cultured with FITC labelled heat killed
staph aureus in the ratio of 1:10 (AM: bacteria). One hundred macrophages were
imaged using confocal microscope. The median bacterial count/AM was calculated
using Image J and Cell profiler software. The groups were compared using paired
and unpaired t-tests.
There was no significant difference (p = 0.3) between median bacterial count in
eosinophilic (n=16) [Mean (SD)] [77.56(36.6)] and non-eosinophilic asthma (n=8)
[68.22(11.5)] at T0. Children at T1 (n=19 pairs) had significantly lower i) median
bacterial count [Mean (SD)] [p = 0.006, 39.55(4.51) vs 73.26 (39.42)] than at T0.
The sputum macrophages in children with mild to moderate asthma are equally
phagocytic in eosinophilic or non-eosinophilic groups. After stay at high altitude
macrophages were less phagocytic (possibly due to return to normal level of
activation).
Reference:
[1] Lay JC et al Thorax 2009; 64:313–320.

P1940
The impact of sublingual immunotherapy (SLIT) of asthma on Th1 cells
susceptibility to apoptosis
Olga Ciepiela 1 , Anna Zawadzka-Krajewska 2 , Iwona Kotula 1 , Urszula Demkow 1 .
1
Department of Laboratory Diagnostics and Clinical Immunology of
Developmental Age, Medical University of Warsaw, Poland; 2 Department of
Pediatric Pneumonology and Allergology, Medical University of Warsaw, Poland
Asthma is a chronic inflammatory disease of the airways. Allergen-specific immunotherapy is the unique disease modifying treatment of atopic diseases. SLIT
is effective treatment associated with low incidence of systemic reactions. A
disturbed T cells apoptosis plays a crucial role in the in the development of
airway inflammation in the course of asthma. Nevertheless, the effect of sublingual
immunotherapy on T cell apoptosis has not been elucidated. The aim of present
study was to evaluate the influence of one year allergen-specific immunotherapy
in asthmatic children on the frequency of Th1 Bcl-2 positive cells in peripheral
blood.
Twenty-five children, suffering from bronchial asthma and allergic rhinitis were
enrolled to the study. Children were shortlisted for sublingual specific immunotherapy with solution containing specific allergen (grass pollen or house dust mite)
extracts. The frequency of Th1 cells and the intracellular expression of Bcl-2
were evaluated using flow cytometry before and after 12 months of treatment. The
frequency of Th1 cells after immunotherapy was significantly increased (13,22
[10,34; 18,95]% before versus 19,86 [16,37; 24,52]% after SLIT, p=0.01), moreover significant increase of Bcl-2 positive Th1 cells was found after treatment. At
a baseline 58,34 (31,23; 76,28) % of Th1 cells showed expression of Bcl-2 protein,
whereas 73,61 (68,47; 82,43) % Th1 cells expressed Bcl-2 after one year of SLIT,
p= 0.0465.
The increase of Th1 cells frequency secondary to SLIT might be associated with
enhanced resistance to apoptotic signals. However, further studies are needed to
clarify the role of T cell apoptosis in resolution of allergic airway inflammation.

P1941
A relationship between exercise-induced bronchoconstriction and allergic
rhinitis in Japanese children
Yoko Murakami 1 , Satoru Honjo 1 , Hiroshi Odajima 1 , Yuichi Adachi 2 ,
Koichi Yoshida 3 , Yukihiro Ohya 4 , Akira Akasawa 3 . 1 Paediatrics, National
Hospital Organization, Fukuoka National Hospital, Fukuoka, Japan;
2
Paediatrics, Toyama University, Toyama, Japan; 3 Allergy, Tokyo Metropolitan
Children’s Medical Center, Tokyo, Japan; 4 Allergy, Nationa Centre for Child
Health and Development, Tokyo, Japan
Introduction: A relationship between allergic rhinitis (AR) and Exercise-induced
bronchoconstriction (EIB) has not been fully studied.
Aims: The aim of this study was to examine the relationship between EIB and AR
among children aged 6-17 in Japan.
Methods: EIB and AR were ascertained by International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaire among randomly selected schools
across the nation. Number of the subjects were 43,813 of 6-7 year old attending
the elementary schools, 48,641 of 13-14 year-old attending the junior high schools
and 54,138 of 16-17 year old attending the high schools. We examined relationship
between having AR and risk of EIB, and severe EIB in current asthmatics in
a case-control design using logistic regression model. We also investigated an
association of degree of life disturbed by AR with risk for EIB, and severe EIB.
And the risk for having EIB due to sex, school grade and severity of asthma was
examined among current asthmatics with mutual adjustment for these covariates
using multiple logistic regression analysis.
Results: Response rates were 83.4%. Odds ratio (OR) of having EIB due to current
AR was 1.47 (95% confidence interval (CI) = 1.34 – 1.60, p<0.01), and OR of
severe EIB was 1.13 (0.99 – 1.30, p = 0.076), respectively. Risk of EIB and that
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of severe EIB were elevated with increasing severity of life disturbed by AR,
respectively (p for trend<0.01 and <0.01).
Conclusions: Risk of EIB was increased among children with AR as compared to
those without AR. Degree of life disturbed by AR was related to increasing risk
of EIA, and severe EIA.

Results: Finally, 7485 children were included (50.8% female). Our results showed
that 23.4% of our children were overweight, and 9.6% were obese.
The prevalence of wheezing ever was 39.0%, that of current asthma 13.5%, severe
asthma 4.9%, and exercise induced asthma 6.4%.
Obesity was associated with an increase in the probability of wheezing ever (OR:
1.35) and exercise induced asthma (OR: 1.62).

P1942
Physical activity: Children with asthma and without asthma
Andrey Sousa, Celso Carvalho, Milton Martins, Anna Cabral. College Medicine
of University of São Paulo, University of São Paulo, SP, Brazil Pediatric Clinic,
Darcy Vargas Children’s Hospital, São Paulo, SP, Brazil

Odds ratio for prevalence of asthma symptoms according to obesity and overweight in children
Wheezing ever
OR (95% CI)

Background: It is well known that regular physical activity has health benefits,
reducing obesity, morbidity and mortality. Currently, the practice of physical activity in asthmatic patients shows a significant improvement of disease symptoms,
however, there is disagreement in the literature whether asthmatic children are
more sedentary than children without asthma.
Objective: To compare level of daily physical activity in children with and without
asthma.
Method: We studied 121 children (79 asthmatics) of both genders among 7-12
years. Were selected for the study asthmatic patients with controlled disease. The
level of daily physical activity was monitored by use of the accelerometer for six
days (four weeks on and two on the weekend).
Results: Total number of steps, steps and time in moderate physical activity
between genders of the asthma and control groups were similar.
Total number of steps, steps and time in moderate physical active during weekdays
Boys

Total steps
Moderate steps
Moderate time

Girls

Asthmatic

Controls

Asthmatic

Controls

15346
6934
54,4

14245
6457
50,7

12150
5524
42,8

11264
5368
39,5

Current asthma Exercise induced asthma
OR (95% CI)
OR (95% CI)

Normal weight
1
1
Overweight
1.07 (0.92–1.25) 1.10 (0.88–1.36)
Obesity
1.35 (1.10–1.66) 1.31 (0.98–1.74)

1
1.10 (0.80–1.52)
1.62 (1.10–2.36)

Severe asthma
OR (95% CI)
1
0.96 (0.66–1.41)
1.20 (0.74–1.94)

OR: Odds Ratio. CI: Confidence interval. Adjusted by gender, cat and dog keeping, maternal
education, parental asthma and parental smoking.

Conclusion: In our population, obesity was associated with a higher prevalence
of asthma in young children.

P1944
Prevalence of asthma and rhinitis in school-age children in Fortaleza,
northeast Brazil
Daniela Chiesa 1 , Maria de Fatima Luna 2 , Gilberto Fischer 2 , Marcelo
Gurgel Silva 3 , João Rafael Luna 4 . 1 Internal Medicine, Universidade de
Fortaleza, Ceara, Brazil; 2 Pulmonology Post Graduate Program, Universidade
Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil; 3 Medicine, Universidade
Estadual do Ceara, Fortaleza, CE, Brazil; 4 Medicine, Universidade Federal do
Ceara, Fortaleza, CE, Brazil
Introduction: In Brazil,the mean prevalence of asthma symptoms is 13.3%.Fortaleza is the fifth largest city of Brazil and there is no recent official data from
asthma prevalence in children.
Objective: The aim was to evaluate the prevalence of asthma and rhinitis symptoms
in 6/7 years old children in Fortaleza.
Method: The protocol of the International Study of Asthma and Allergies in
Childhood (ISAAC) was used. Random sample were taken from 3000 students
from public and private schools in 2010.The surveys were sending with their
homework for the parents to fill it and returning to the school in the next day.
Results: The prevalence of wheezing was 52.6% and wheeze in the last 12
months,28.3%, while diagnosed asthma was 12.4%. For symptoms associated with
severity,the rate of wheezing with speech impairment was 4.1%,four or more
wheezing attacks in the last year,3.9% and sleep disturbance by wheezing in one
or more nights a week,6.7%.The rate of wheezing after exercise was 7.2% and
dry nocturnal cough was 39.7%.Mother’s smoking (p<0.001), father’s smoking
(p=0.011) and contatc with pets (p=0.007) were associated with asthma symptoms.
Mother’s smoking (p=0.011) and the use of antibiotics (p = 0.011) in the first year
of the child’s life were associated with severe asthma.The prevalence of rhinitis
symptoms was 50.9%,rhinitis in the last 12 months,42%,rhinoconjuntivitis,15.4%
and diagnosed rhinitis,28.1%.Impaired daily activities by rhinitis was 19.6% (little),3.8%(moderate) and 1.9%(high).
Conclusions: The prevalence of asthma and rhinitis in 6/7 years old children in
Fortaleza were similar to Brazilian national mean rate. Asthma and rhinitis are
underdiagnosed among children in Fortaleza.

All findings are presented as mean. P value >0,05.

Percentage of children classified as active by steps and time are similar.

Conclusion: Characteristics related to asthma do not seem to affect the physical
activity in children with controlled disease, making the practice of daily physical
activity similar to that of children without asthma.

P1943
Obesity and asthma symptoms in children
Francisco-Javier Gonzalez-Barcala 1 , Sonia Pértega 2 , Juan Sánchez Lastres 3 ,
Miguel Angel San José Gonzalez 3 , Luis Bamonde 3 , Luciano Garnelo 3 ,
Teresa Pérez Castro 4 , Manuel Sampedro 3 , Luis Valdes 1 ,
José-Manuel Alvarez-Dobaño 1 , Lucía Ferreiro 1 , Angel López Silvarrey 5 .
1
Respiratory, Clinic University Hospital, Santiago de Compostela, Spain;
2
Clinical Epidemiology and Biostatistics Unit, Clinic University Hospital, A
Coruña, Spain; 3 Pediatrics, Galician Health Service, Santiago de Compostela,
Spain; 4 University College of Health Sciences, University of A Coruña, Spain;
5
Pediatrics, Maria Jose Jove Foundation., A Coruña, Spain
Introduction: The relationship between obesity and asthma show inconsistent results. The purpose of our study was to evaluate the prevalence of asthma according
to obesity in a large sample of the child population in our region (total population
2795422).
Methods: A cross-sectional study, following the ISAAC study methodology, was
conducted on randomly selected 6-7 year old children.
The asthma symptoms, demographic characteristics, and other potential risk factors
were determined from the questionnaire. Overweight and obesity were defined
based on the body mass index.
Multiple logistic regression were used to obtain adjusted prevalence odds ratios
(OR) and 95% confidence intervals (95% CI) between asthma symptoms and
obesity.

P1945
Dynamics of asthma prevalence in children in the Novosibirsk (preliminary
results)
Elena Kondiurina, Tatiana Elkina, Natalia Gulevskaia, Maria Shably,
Andrei Likhanov. Department of Pediatrics, State Medical University,
Novosibirsk, Russian Federation
Background: The study of the asthma epidemiology according to the ISAAC
program (Phase Three) was over in 2002. Afterwards the studies with the use of
standardized methods have not been carried out in the world.
Aim: To study the dynamics of asthma prevalence among the 6-7 years old children
in the Novosibirsk.
Methods: According to the ISAAC 3249 children were examined in 2002 and
about 3000 children aged 6-7 years old were examined in the years of 2011-12.
This abstract introduce the preliminary results based on the questioning of 970
parents in the years of 2011-12.
Results: There decreased the prevalence of wheezing from 24,1% to 17,3%
(p<0,0001), the prevalence of current asthma symptoms from 10,8% to 6,3%
(p<0,0001), the number of exacerbations over 12 times a year from 0,5% to
0,2% (p=0,001). The prevalence of nocturnal asthma symptoms decreased from
4,3% to 2,2% (p=0,001), the number of symptoms limiting speech decreased from
0,9% to 0,1% (p=0,012). The diagnose of asthma was established in 2,4% of
children in 2002. In 2011-12 this percentage increased up to 3,4% (p=0,07), this
indicates the improvement in the diagnostics and the better level of knowledge
of physicians about the asthma. The prevalence of asthma symptoms associated
with the physical exertion was not significantly changed (3,6% in 2002 and 3,3%
in 2011-12, p=0,4). The registration of nocturnal cough not associated with the
infection of the respiratory tract decreased from 8,6% to 7,6% (p=0,2).
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Conclusion: The obvious trend in the first decade of the XXI century is the
decrease in the prevalence of the asthma symptoms among 6-7 years old children
in the Novosibirsk with some improvement in the disease diagnostics.

State Medical University, Tomsk, Russian Federation; 2 Department of Pediatrics
Faculty Course Faculty of Medicine of Childhood Illness, Siberian State Medical
University, Tomsk, Russian Federation; 3 Central Research Laboratory, Siberian
State Medical University, Tomsk, Russian Federation

P1946
Bronchodilator responsiveness following methacholine-induced
bronchoconstriction in children with clinically highly suspected asthma
Tae Won Song. Pediatrics, Ilsan Paik Hospital, Inje University College of
Medicine, Goyang, Republic of Korea

Background: Regulatory T cells (T-reg) expressing FOXP3 inhibit the development of T cells towards Th2. In this work we hypothesized that FoxP3 is
responsible for the development of exacerbations in asthma.
Aim and objectives: To investigate the levels of CD4+FOXP3+ in moderate BA
with different frequency of exacerbations compared to healthy donors.
Methods: We included 20 patients with moderate asthma, which were divided
into 2 groups. The first group (n=16) had at least 1 exacerbation of asthma
during the previous year, the disease duration was 7,5 (3,0:12,0) years, FEV1 81,2 (72,2:89,4)%. The second group (n=4) with moderate BA had 2 or more
exacerbations of asthma in the previous year, the duration of the disease was 14,5
(9,0:23,0) years, FEV1 - 78,4 (74,4:89,8)%. The control group was included 17
healthy adults. Peripheral blood mononuclear cells were isolated in Ficoll density. The circulating percentage of CD4+FoxP3+ T-regs in peripheral blood was
estimated by the flow cytometry analysis (FACSCalibur Becton Dickinson, USA)
using appropriate monoclonal antibodies.
Results: It was found that moderate asthma is characterized by significantly
lower CD4+FoxP3+ T-reg 0,99 (0,72:3,77)% compared to healthy control - 8,16
(7,66:9,42)% (p<0,01). The level of CD4+FoxP3+ was higher 1,8 (0,8:4,7)% in
patients who didn’t have the exacerbation of BA, or had a single acute of asthma
compared to individuals, who had more than 2 exacerbation of asthma in the
previous year - 0,53 (0,4:0,9), p=0,039.
Conclusions: FoxP3 is responsible for the development of exacerbations in asthma.
Possible, the low level of transcription factor FoxP3 is closely related to 2 or more
exacerbations of BA per year.

Rationale: Patients who were clinically highly suspected asthma occasionally
showed negative results in methacholine challenge test (MCT), but showed higher
bronchodilator responsiveness (BDR) after methacholine induced bronchoconstriction. The aim of this study was to assess the usefulness of BDR following
methacholine-induced bronchoconstriction as a tool for the therapeutic plan in
clinically suspected asthmatic patients with negative results in MCT.
Methods: MCT was performed in 530 children for evaluation of asthma. Immediately after MCT, patients were asked to inhale short-acting beta2 agonists to
evaluate BDR. BDR was measured as the percent increase in FEV1 after treatment. Total serum IgE levels, total eosinophil counts, and specific IgE levels were
measured in most children. Schedule visits at 1-month to 6-month intervals were
done for 3months to 4 years.
Results: Among 530 children, 219 patients showed negative results (PC20
>25mg/mL) in MCT. Out of children with negative MCT, 37 patients expressed
over 12% increase (high BDR) and 182 patients expressed under 12% increase (low
BDR) in FEV1 after bronchodilator following methacholine induced bronchoconstriction. Among patients with high BDR and negative MCT, 37.8% patients were
required inhaled corticosteroid therapy for control of their symptoms. But, among
patients with low BDR and negative MCT, only 10.8% patients were required
inhaled corticosteroid.
Conclusion: In clinically highly suspected asthmatic children with negative MCT,
BDR following methacholine-induced bronchoconstriction seems to play a considerable role for the decision of treatment with inhaled corticosteroid.

P1947
Relationship between phenotypic characteristics of children with sickle cell
disease and airway nitric oxide levels
Glenda Bendiak, Dimas Mateos-Corral, Anwar Sallam, Hartmut Grasemann.
Division of Respiratory Medicine, Department of Pediatrics, Hospital for Sick
Children, Toronto, ON, Canada
Background: Children with sickle cell disease (SCD) have evidence of airflow
limitation on spirometry, and evidence for increased airway nitric oxide (NO)
levels.
Objective: To determine the relationship between phenotypic characteristics (atopy,
asthma, acute chest syndrome (ACS), pulmonary function test abnormalities) and
airway NO levels in children with SCD.
Methods: Children with SCD were recruited during visits for routine annual pulmonary function testing. Subjects completed ISAAC/medical questionnaires, skin
prick testing for aeroallergen sensitization, and pulmonary function testing. Nasal
(NNO) and the fraction of exhaled NO (FENO) were measured. Subjects were
classified by phenotypic characteristics, and NNO and FENO compared between
groups, using Mann-Whitney tests.
Results: 154 children participated. Seventy-six (49%) were male. Mean(±SD) age
was 12.6±3.3 years. Hemoglobin levels were 96.0±18.3 g/L. FVC, FEV1 , and
FEF25-75 were 86.7±14.0, 84.7±15.0, and 84.4±30.0 percent predicted, respectively. NNO and FENO were 890±387 and 17.9±15.9 ppb.
Eighty (52%) subjects were atopic. Thirteen (8%) subjects taking asthma medication, and 38 (25%) with an asthma diagnosis or wheezing, were classified
as asthmatic. Twenty (13%) subjects had a significant bronchodilator response
(≥12%) in FEV1 or FVC. Seventy-three (47%) subjects reported previous ACS or
pneumonia. No significant differences were seen in NNO or FENO between any
groups compared.
Conclusions: Airway NO measurements did not correlate with any of the phenotypic characteristics evaluated in this cohort of children with SCD, and therefore
may not be a meaningful tool in the assessment of SCD lung disease.

P1949
Efficacy of a novel SHIP1 activator in animals and healthy human volunteers
exposed to inhaled lipopolysaccharide
David Chernoff 1 , Patrick Tam 1 , Lloyd Mackenzie 1 , Judy Toews 1 ,
Grant Stenton 1 , Curtis Harwig 1 , Jeffrey Raymond 1 , Vanessa Brown 2 ,
Stephen Smith 3 , Stuart Elborn 2 , Csaba Szabo 1 , Tom MacRury 1 . 1 Clinical
Development, Aquinox Pharmaceuticals, Richmond, BC, Canada; 2 Respiratory
Medicine Group, Queen’s University of Belfast, Northern Ireland, United
Kingdom; 3 Clinical Development, Celerion, Belfast, Northern Ireland, United
Kingdom
Introduction: Suppression of PI3K is an established pharmacological approach
to control inflammation. SHIP1 suppresses the downstream effects of PI(3,4,5)P3
by converting it to PI(3,4)P2. SHIP1 deletion in mice results in pulmonary inflammation, and in humans, SHIP1 protein levels negatively correlate with basophil
activity.
Objective: To determine the effects of AQX-1125, a small molecule SHIP1
activator, on airway inflammation in animals and humans.
Methods: The efficacy of AQX-1125 on LPS-induced pulmonary inflammation
was evaluated in SHIP1+/+ and SHIP1-/- mice, and on bronchoalveolar lavage
(BAL) cell counts and inflammatory mediators of LPS-challenged rats.
The ability of oral AQX-1125 (450 mg QD, 7 days) to inhibit LPS-induced airway
neutrophilia in healthy human subjects (n=18) was evaluated in induced sputum
in a randomized, placebo-controlled, double-blind, two-way crossover study.
Results: AQX-1125 inhibited LPS-induced pulmonary neutrophilia in SHIP1+/+
but not not SHIP1-/- mice. AQX-1125 dose-dependently inhibited airway neutrophilia and inflammatory mediators in LPS-challenged rats (p<0.05).
In humans, AQX-1125 reduced LPS-induced neutrophilia. Prior to LPS exposure,
sputum neutrophil cell counts were the same between treatment groups (Geometric
Least Squares Mean - GLSM AQX-1125/placebo ratio = 0.96, 90% CI 0.27-3.38).
Post-LPS exposure (24 h), AQX-1125 reduced the sputum neutrophils by 66%
(GLSM ratio = 0.34, 90% CI 0.13-0.92).
Conclusions: These data demonstrate efficacy of AQX-1125 in human and rodent
pulmonary inflammation models, supporting the importance of SHIP1 as a novel
target and the clinical development of AQX-1125 for inflammatory disease.

P1950
The potential mechanism of Th17/Treg imbalance in the microenvironments
of chronic inflammation and allergic asthma
Linlin Wang. Department of Pulmonary Medicine, Ruijin Hospital, Shanghai
Jiao Tong University School of Medicine, Shanghai, China

237. Phenotypes and mechanisms of treatment of
asthma
P1948
Low level of FoxP3 in bronchial asthma (BA) is associated with frequent
exacerbations
Natalya Kirillova 1 , Elena Kremer 3 , Ludmila Ogorodova 2 , Ivan Deev 2 ,
Evgeniy Kulikov 1 , Olga Fedorova 2 , Polina Selivanova 1 . 1 Department of Hospital
Therapy with a Course of Physical Rehabilitation and Sports Medicine, Siberian

Objective: Recent studies have shown that Tregs can differentiate into IL17+Foxp3+T cells in the colitic microenvironment and allergic rhinitis. However,
the biology of CD39+Treg cells, IL-17+Foxp3+T cells and Th17 cells, and the
relationship among these three kinds of cells remain poorly understood in allergic
asthma.
Methods: We investigated the proportions of Th17, CD39+Treg cells and IL17+Foxp3+T cells in peripheral blood from allergic asthmatics and healthy controls
by flow cytometry. All patients were allergic to house dust mites. Dermatophagoides
pteronyssinus specific IgE levels, pulmonary function and Asthma Control Questionnaire were assessed. Moreover, the associations among all these kinds of index
and disease severity were analyzed.

340s

M ONDAY, S EPTEMBER 3 RD 2012
Result: There was a deficiency in the frequency of total Tregs in asthmatics,
whereas the frequency of Th17 cells, IL-17+Foxp3+T cells, CD39+Treg cells
and plasma IL-17 levels were increased in moderate to severe asthma. FEV1
(% predicted) was negatively correlated with the frequency of Th17 cells, IL17+Foxp3+ T cells, CD39+Treg cells and plasma IL-17 levels, and positively
correlated with the frequency of total Tregs. Moreover, the frequency of Th17
cells and IL-17+Foxp3+T cells were positively correlated with the frequency of
CD39+Treg cells.
Conclusion: Our findings suggest that the increased expression of CD39 on Tregs
in asthma can offset the other decreased immunosuppressive functions of Tregs.
And Tregs in the microenvironment of asthma also have plasticity of differentiate
into IL-17+Foxp3+T cells. CD39+Treg cells play an important role in constraining
pathogenic Th17 cells and IL-17+Foxp3+T cells.

P1951
Expression of the β2-adrenoreceptor and M3-cholinoreceptor genes in
patients with different severity of asthma and BHR level
Polina Selivanova 1 , Evgeny Kulikov 1 , Natalya Kirillova 1 , Maxim Freydin 2 ,
Ludmila Ogorodova 3 . 1 Hospital Therapy, Siberian State Medical University,
Tomsk, Russian Federation; 2 Laboratory of Population Genetics, Research
Institute for Medical Genetics, Tomsk, Russian Federation; 3 Faculty Pediatrics,
Siberian State Medical University, Tomsk, Russian Federation
Background: Persistent airway inflammation, as well as nervous innervation of
bronchial smooth muscles plays the main role in the formation of BHR, one of the
key characteristic of asthma.
Aim and objectives. To evaluate the β2-adrenoceptor (ADRB2) and M3cholinoreceptor (CHRM3) gene expression in bronchial mucosa of patients with
different severity of asthma. We hypothesized that the differential expression of
these genes may contribute to the different BHR level.
Methods: Biopsy specimens of right middle lobar bronchus were obtained from
30 asthma patients (13 with severe, 9 with moderate, and 8 with mild). The inclusion criteria followed the GINA, 2009. All subjects underwent a routine medical
history taking, physical examination, spirometry, BHR measurement. The mRNA
levels for the ADRB2 and CHRM3 genes in bronchial mucosa were revealed using
quantitative RT–PCR (iQ SYBR Green Supermix, BioRad, USA), mRNA levels
were then recalculated as 2-ddCt to the GAPDH mRNA.
Results. An increase of the ADRB2 and CHRM3 genes expression was demonstrated in patients with severe asthma (ADRB2 mean=0.54; 95%CI 0.50-0.59;
CHRM3 0.57; 0.53-0.60) as compared to patients with mild (ADRB2 0.34; 0.320.36; CHRM3 0.48; 0.46-0.49) and moderate disease (ADRB2 0.27; 0.25-0.29;
CHRM3 0.46; 0.43-0.49) (p<0.05). It was revealed by correlation analysis that the
level of the PC20 is negatively correlated with the mRNA levels of the ADRB2
and CHRM3 (R=-0.67 and -0.52, respectively; p<0.005), thus a high level of gene
expression is associated with a high BHR.Conclusions. The differential expression
of the ADRB2 and CHRM3 genes is associated with asthma severity and BHR
level.

P1952
Changes in skin prick test reactivity over 7-14 years in a population of food
allergy children and asthmatic symptoms
Camilla Celani, Anna Maria Zicari, Valentina De Vittori, Annalisa di Coste,
Tauland Melengu, Luciana Indinnimeo, Anna Rugiano, Marzia Duse. Pediatric,
Sapienza University-Policlinico Umberto I, Rome, Italy
Background: Allergic disorders are an increasing health problem among children.
Aim: To describe the prevalence of sensitization to common food and inhalant
allergens at different ages and the association with asthmatic symptoms.
Methods: 174 children with positive Skin Prick Test (SPT) to at least one food
allergen at <36 months were called after a follow-up period of 7-14 years to
repeat SPT, to complete a questionnaire about asthmatic symptoms, and to perform
spirometry.
Results: 174 children complete the questionnaire: 25.8% had wheezing, 34.4%
had dry cough and 35.6% reported diagnosis of asthma. At the first observation 65
(37.3%) had positive SPT only to food allergens(F) and 109 (62.6%) had sensitization to food and inhalant allergens (F+I). At the second observation in the group
with single sensitization to F 50% lost sensitization, 10% retained sensitization
to food and developed sensitization to inhalants (F+I) and 40% showed sensitization only to inhalants. In the group with double sensitization (F+I) at the first
observation: 50% remained positive to both allergens (F+I), more than 40% were
positive only to inhalants and a small percentage (<10%) became negative. The
sensitization profiles differed significantly between two groups (F and F+I). FEV
1 and FEF25-75 were significantly lower in the group F+I at the first observation
than in the group F (p<0.01).
Conclusion: We found an association between changes in SPT positivity and the
development of asthmatic symptoms. The double sensitization (F + I) as well as
the early sensitization to alants would seem to correlate with the persistence of the
allergy and with the development of respiratory disease.

P1953
Comparison of different instruments to obtain nasal epithelial cells from
human volunteers
Andrea Stokes 1,2 , Elisabeth Kieninger 1 , Brigitte Sandra Kopf 1,2 ,
Nicolas Regamey 1 , Marco Alves 1,2 . 1 Inselspital, Department of Paediatrics,
Division of Respiratory Medicine, Bern, Switzerland; 2 University of Bern,
Department of Clinical Research, Paediatric Pneumology, Bern, Switzerland
Introduction: Nasal epithelial cells have been shown to be good surrogate markers
for bronchial epithelial cells. We aimed at comparing different brushing instruments
allowing collection of nasal epithelial cells.
Methods: Nasal epithelial cells were obtained by brushing the inferior surface of
the middle turbinate of both nostrils using three different instruments: a cytology
brush, a flocked nasal swab and a nasal mucosal curette. Cell cultures were established by seeding the cells into medium. Cell count, cell viability, success rate in
establishing cell cultures and the acceptability to subjects were compared between
groups
Results: 60 human subjects (median [IQR] age: 34 [27-36] years) were brushed.
Higher number of cells were obtained using brushes (9.8 [6.7-33.5] x 105 cells/mL)
compared to swabs (2.5 [1.5-4.0] x 105 cells/mL, p<0.0001) and curettes (1.3
[1.0-2.1] x 105 cells/mL, p<0.0001). Viability was similar for cells obtained using
brushes (42 [14-78] %), swabs (54 [15-71] %) and curettes (54 [25-69] %). Cells
obtained by brushes reached confluence fastest (6 [6-10] d), followed by cells obtained by curettes (11 [9-15] d, n.s.) and swabs (19 [13-21] d, p=0.0001). Success
rate in establishing primary cell cultures (∼ 90% confluent cell layers within 21
days in a 12.5 cm2 cell culture flask) was 90% with brushes, 65% with swabs
and 85% with curettes. Pain intensity was similar for all instruments, brushes
(3.0 [2.0-5.8] out of 10 on the pain scale), swabs (2.5 [1.0-4.0] and curettes (3.0
[2.0-5.0]).
Conclusion: All three types of instruments allow collection and growth of human nasal epithelial cells, with good acceptability to subjects. The most efficient
instrument is the nasal brush.

P1954
The inflammatory response of pulmonary vascular smooth muscle cells to
bacterial endotoxin is sensitive to endothelin receptor antagonism
David Jungck 1 , Maria Feldmann 1 , Chiara Wahl 1 , Stefanie Koehler-Bachmann 1 ,
Carmen Schindewolf 1 , Erich Stoelben 2 , Juergen Behr 1 , Juergen Knobloch 1 ,
Andrea Koch 1 . 1 Medical Clinic III for Pneumology, Allergology, Sleep- and
Respiratormedicine, University Hospital Bochum-Bergmannsheil, Bochum, NRW,
Germany; 2 Dept. of Thoracic Surgery, Lungenklinik Köln Merheim, Koeln, NRW,
Germany
Bacterial infections cause exacerbations of chronic inflammatory lung diseases
by aggravating airway inflammation. Current therapeutic strategies like steroid
administration have proven unsatisfactory e.g. for COPD and highlight the need
for new approaches.
We aimed at elucidating the inflammatory response of pulmonary vascular smooth
muscle cells (PVSMCs) to LPS, and whether this response is sensitive to antagonists of endothelin A receptor (ETAR) (Ambrisentan), ETBR (BQ788) or both
receptors (Bosentan).
PVSMCs of n=4 donors were incubated with highly purified smooth LPS (S-LPS),
highly purified short-chain LPS (Re-LPS, shortest form) or M-LPS (mixture of
long and short forms) of Salmonella spp. or with Lipooligosaccharide (LOS) of
nonetypeable H. influenzae (NTHi) or with NTHi extract in absence or presence
of endothelin receptor antagonists (10-7 -10-5 M) for 72 hours and cytokines were
measured by ELISA.
All LPS-forms and NTHi extract induced concentration-dependent IL-6, IL-8 and
GM-CSF release from PVSMCs (each p<0.05). M-LPS and LOS were most
effective. The effects of M-LPS were completely abolished by polymyxin B and
CLI-095 (TLR4 inhibitor) but not affected by TLR2/TLR9 inhibitors. M-LPSinduced IL-6 was reduced by all endothelin receptor antagonists (each p<0.05).
IL-8 and GM-CSF were reduced by Bosentan and BQ788 but not by Ambrisentan
(each p<0.05).
PVSMCs contribute to the inflammatory response to bacterial infections and thus
can prove to be a therapeutic target in exacerbations of chronic airway diseases.
Cytokine release shows specific reactions to dual vs. selective endothelin receptor
blockers which can be useful in therapy.

P1955
Asthma and vitamin D
Ismail Hanta, Oya Baydar, Ezgi Özyilmaz, Sedat Kuleci. Chest Diseases,
Cukurova University, Adana, Turkey
Objectives: Recent studies indicate a relationship between low vitamin D level
and asthma pathogenesis. The aim of this prospective study is to evaluate vitamin
D levels in asthmatic patients and investigate the relationship between vitamin D
and asthma pathogenesis.
Material and method: 112 asthmatic patients and 94 healthy people who admitted
to Cukurova University Chest Diseases Department were included. The age and
gender of asthmatics and control group were similar. The demographic data were
recorded. Both asthmatics and control group had detailed pulmonary function tests
and their serum vitamin D levels are studied with liquid chromotography.
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Results: 86 (76.8%) of asthmatics were female, 26 (23.2%) were male. Mean age
of asthmatics were 43.6±14.1. Sixty two (66%) of control group were female and
32 (34%) were male. The age and gender were similar between asthmatics and
control group. No statistically significant difference was determined between vitamin D levels of asthmatics and control group (p=0.27). The mean vitamin D level
of asthmatics was 25.19±12.01, of control group was 27.09±12.9 ng/ml. When the
mean Vitamin D levels were compared in asthmatics according to gender, the mean
vitamin D level of female patients was significantly lower than the male patients
(23.88±11.92 ng/ml in females and 29.52±11.48 ng/ml in males) (p=0.03). Again
in asthmatic patients, a significant positive correlation is determined between the
forced expiratory volume in first second and serum vitamin D level (p=0.004).
Conclusion: With these results, it is thought that vitamin D levels could be associated with asthma pathogenesis especially in females and poor lung functions.

P1956
Level of vitamin D is decreased in asthmatic patients
Edita Gasiuniene, Zivile Balciunaite, Simona Lavinskiene,
Raimundas Sakalauskas, Brigita Sitkauskiene. Pulmonology and Immunology
Department, Lithuanian University of Health Sciences, Kaunas, Lithuania
Background and aim: 1.25-Dihydroxy vitamin D (1.25[OH]D) has long been
recognized as a critical mediator in bone health. Several studies of resent years
have shown the relationship between chronic inflammatory lung diseases and
Vitamin D serum levels. The aim of this study was to elucidate Vitamin D levels
in allergic asthma (AA) and non allergic asthma (NA) patients, and to compare
these results with healthy subjects (HS).
Methods and material: Eighteen patients with AA, 14 with NA, as well as 10 HS
were involved to the study. 1.25[OH]D levels in serum samples were analysed by
ELISA. Eosinophil count was evaluated in induced sputum and peripheral blood
samples.
Results: We found that vitamin D levels in asthmatics were lower compared with
HS: in asthmatic group 66.93±21.5 pmol/L vs HS 134.5±20.1 pmol/L, p<0.05.
However in AA (81.06±21.5 pmol/L) and NA (52.8±21.5 pmol/L) significant
difference of 1.25[OH]D was not obtained. Level of 1.25[OH]D significantly
negatively correlated with eosinophil count in induced sputum (r=-0.72, p<0.05)
and in serum (r=-0.54, p<0.05).
Conclusions: Levels of vitamin D is decreased in patients with asthma. It let us
hypothesize that 1.25[OH]D may be important in the pathogenesis of asthma.

P1957
Complex treatment of allergic bronchopulmonary aspergillosis (ABPA) in
asthmatic patient including anti-IgE therapy – A case report
Olga Ruzickova Kirchnerova 1 , Milan Terl 1 , Hynek Mirka 2 , Jan Baxa 2 ,
Vladan Hrabe 3 . 1 Dept. of Pneumology, University Hospital, Pilsen, Czech
Republic; 2 Dept. of Radiology, University Hospital, Pilsen, Czech Republic;
3
Dept. of Otorhinolaryngology, University Hospital, Pilsen, Czech Republic
Background: ABPA is an immunologic pulmonary disorder caused by hypersensitive reactions to Aspergillus fumigatus colonizing patient’s bronchial tree. The
prevalence in general population is between 1-2%, in patients with corticosteroid
dependent asthma and cystic fibrosis in about 8-10%. Early and correct diagnosis
along with its adequate treatment is essential in preventing of bronchiectasis which
presence is associated with unfavorable prognosis of this disease. The standard
treatment includes systemic corticosteroids (SCS) and antifungal agents (AFA).
The biological therapy in ABPA is discussed.
Methods: A case report of 56 year old woman with ABPA, manifested as uncontrolled severe persistent asthma with frequent exacerbations. We compared effects
of 1. standard inhaled CS treatment, 2. combination of SCS with AFA and 3.
Anti-IgE therapy using lung function tests, FENO, total IgE level, spec.IgE level
to Aspergillus fumigatus, ACT questioner and clinical course assessment.
Results: We found significant improvement in all parameters after 4 weeks of
SCS + AFA therapy. Significant improvement has been observed in all parameters
after 16 weeks, 8 months, 1year and 2 years of anti-IgE, with no need of AFA and
SCS. Only one exacerbation of ABPA was observed during 24months of anti-IgE
treatment. No adverse effects from anti-IgE therapy were observed.
Conclusion: Anti-IgE therapy could prove to be an alternative targeted treatment
options in patients with ABPA. Successful response to anti-IgE in severe asthma
patients with ABPA could result in reduced need of AFA and SCS therapy, stable
lung function and lower risk of exacerbations.

P1958
Antineutrophil cytoplasmic antibody (ANCA) associated lung-renal
vasculitides: A single centre perspective
Sarah McCloskey, Emma Browne, Matthew Lane, Laura Baines, Alison Brown,
James Lordan. Institute of Cellular Medicine, University of Newcastle upon Tyne,
United Kingdom
Introduction: Small to medium vessel vasculitides are a rare cause of multi-organ
failure.
Methods: This is a single centre retrospective review of systemic vasculitides,
with respiratory involvement.
Results: 23 patients (14 Male; 9 Female, mean age 45 (Range 14 to 70) years),

presented with vasculitis and significant respiratory involvement, including 17 with
ANCA+ vasculitis, 3 ANCA-Neg, and 3 with Churg Strauss Syndrome (CSS). 2
patients had isolated airways disease, 4 systemic non-organ threatening disease,
and 14 generalised disease, 7 requiring ventilation and renal replacement.
15 of 20 patients had a biopsy procedure including nasal, skin, bronchial and
renal biopsy. 2 patients with ANCA+ vasculitis and 3 with CSS were diagnosed
clinically.16 of 20 patients recieved corticosteroids (CS) and cyclophosphamide
induction. Maintenance therapy included CS and Azathioprine or Mycophenalate
Mofetil. Patients presenting with diffuse alveolar haemorrhage or renal failure
received plasma exchange. Rituximab was reserved for patients intolerant or not
responding to Cyclophosphamide, or serious relapses, including cerebral vasculitis. Tracheal stenosis (n=1) required recurrent balloon dilatation. Cavitatory
pulmonary disease, pneumothorax and aspergillus disease, responded to CS, iv
Immunoglobulin and Rituximab.
16 patients relapsed requiring further induction treatment. There were 3 deaths, 1
renal transplant, 1 lung transplant, and 1 end stage renal failure on haemodialysis.
The majority of patients are asymptomatic on low dose immunosuppression.
Conclusions: Pulmonary vasculitis requires a high index of suspicion to ensure
prompt diagnosis and treatment to avoid end organ damage.

P1959
Phenotypes of adult-onset asthma by cluster analysis
Marijke Amelink 1 , Selma B. de Nijs 1 , Jantina C. de Groot 2 , Peter M.B. van
Tilburg 3 , Paul van Spiegel 4 , Frans H. Krouwels 5 , Rene Lutter 6 ,
A.H. Zwinderman 7 , Els J.M. Weersink 1 , Anneke ten Brinke 2 , Peter J. Sterk 1 ,
Elisabeth H. Bel 1 . 1 Respiratory Medicine, Academic Medical Centre, Amsterdam,
Netherlands; 2 Respiratory Medicine, Medical Centre Leeuwarden, Leeuwarden,
Netherlands; 3 Respiratory Medicine, Tergooi Hospital, Blaricum, Netherlands;
4
Respiratory Medicine, Slotervaart Hospital, Amsterdam, Netherlands;
5
Respiratory Medicine, Spaarne Hospital, Hoofddorp, Netherlands; 6 Respiratory
Medicine and Experimental Immunology, Academic Medical Centre, Amsterdam,
Netherlands; 7 Clinical Epidemiology, Bioinformatics & Biostatistics, Academic
Medical Centre, Amsterdam, Netherlands
Rationale: Asthma phenotyping is of increasing importance to identify patients
who could benefit from personalised therapeutic strategies. Several studies suggested that adult-onset asthma is a specific phenotype. In order to explore underlying mechanisms of adult-onset asthma, we aimed to identify subphenotypes by
using unsupervised clustering. methods
Methods: 200 patients with adult-onset (>18yr) asthma (60.5% female; age 54
(26-75) yr, 45% atopic) were characterized with respect to clinical, functional and
inflammatory markers. Initial variable reduction was achieved by elimination of
redundant data and factor analysis. K-means non-hierarchical cluster analysis was
performed to identify clusters
Results: We identified three clusters of adult-onset asthma. Cluster 1 (n=41) consisted of predominantly females, with higher BMI and more often of non-Caucasian
descent. They showed higher symptom scores, higher health care utilization and
frequent exacerbations. However, they had lower sputum eosinophils and normal
exhaled nitric oxide (FeNO) levels. Cluster 2 (n=69) consisted of predominantly
females with severe asthma. They showed high symptom scores and frequent
exacerbations, with reduced lung function, elevated sputum eosinophils and relatively high FeNO levels. Cluster 3 (n=90) consisted of predominantly males with
mild-moderate asthma, normal lung function, minimal symptoms and health care
utilization.
Conclusions: Non-hierarchical cluster analysis identifies three subphenotypes of
adult-onset asthma that can be distinguished by gender, symptom severity, BMI,
lung function and airway inflammation. Identifying these subphenotypes can
help to investigate the associated pathobiology and provides new directions to
personalized management.

P1960
Asthma phenotypes in Turkey: A multicenter study
Fusun Yildiz 1 , Dilsad Mungan 2 , Bilun Gemicioglu 3 , Berna Dursun 4 ,
Dilek Saka 5 , Arzu Yorgancioglu 6 , Ferda Oner Erkekol 5 , Candan Ogus 7 ,
Haluk Turktas 8 , Gulhan Bogatekin 9 , Fusun Topcu 10 , Figen Deveci 11 ,
Hasan Bayram 12 , Meltem Tor 13 , Fuat Kalyoncu 14 . 1 Pulmonary Diseases, Kocaeli
University School of Medicine, Kocaeli, Umuttepe; 2 Pulmonary Diseases, Allergy
Clinic, Ankara University School of Medicine, Ankara; 3 Pulmonary Diseases,
Istanbul University Cerrahpasa School of Medicine, Istanbul; 4 Pulmonary
Diseases, Guven Hospital, Ankara; 5 Pulmonary Diseases, Atatürk Chest Diseases
and Thoracic Surgery Research Hospital, Ankara; 6 Pulmonary Diseases, Celal
Bayar University School of Medicine, Manisa; 7 Pulmonary Diseases, Akdeniz
University School of Medicine, Antalya; 8 Pulmonary Diseases, Gazi University
School of Medicine, Ankara; 9 Pulmonary Diseases, State Hospital, Diyarbakir;
10
Pulmonary Diseases, Dicle University School of Medicine, Diyarbakir;
11
Pulmonary Diseases, Firat University School of Medicine, Elazig; 12 Pulmonary
Diseases, Gaziantep University School of Medicine, Gaziantep; 13 Pulmonary
Diseases, Karaelmas University School of Medicine, Zonguldak: 14 Pulmonary
Diseases Allergy Clinic, Hacettepe University School of Medicine, Ankara, Turkey
Introduction: The aim of this study was to determine the distrubition of phenotypes
in patients with asthma in Turkey.
Materials and methods: A total of 1400 adult asthmatic patients from 13 centers
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of different geographic locations were involved. A standard questionnaire was
applied between February -December 2011.
Results: The percentage of females was 75%. Severity of the disease was found
as mild persistant in 10%, mild intermittant in 40%, moderate in 38% and severe
in 12%. 12% of the patients had irreversible airway obstruction. Smoking/quitted
patients were 34% of the study group, 42% of the patients had obesity (BMI> 30),
11% had analgesic intolerance and 29% had psychological triggers. Smoking rate
was found to be lower in females (p<0,01) whereas the rate of obesity, analgesic
intolerance and psychological triggers was higher in females (p<0.01) than males.
Allergic asthma phenotype consisted 46,2% of the study group. Total control rate
was found as 22%; which was higher in males compared to females (29% vs 19%)
(p<0,01). There was no difference between genders in term of partial control
however uncontrolled asthma was more frequent in females than males (31% vs
22%) (p<0.01). Pulmonary function tests, total IgE values, skin prick test results
and severity of disease were all comparable between males and females. The most
frequent comorbidities were chronic rhinitis/rhinosinusitis (49%) and reflux(34%).
It was found that the cases with lower asthma control levels had higher rates of
analgesic intolerance and multipl comorbities (p<0.01)
Conclusion: To our knowledge this is the first study on asthma phenotypes in
our country and we believe that it will have significant contribution in obtaining
control in our asthma patients.

P1961
Asthma and atopy: How much is it really attributable? About a
representative population of Tunis
Ines Saada, Jouda Cherif, Sonia Toujani, Hafedh Zakhama, Yacine Ouahchi,
Nozha Ben Salah, Bechir Louzir, Jalloul Daghfous, Nedia Mehiri, Majed Beji.
Pulmonology, La Rabta Hospital, Tunis, Tunisia
Introduction: In recent decades it has become routine to describe asthma as an
atopic disease. We carried out this study to evaluate the prevalence of asthma and
assess the association of atopy with asthma in individuals and in population.
Method: A cross-sectional survey, single pass, representative of the general population was carried out in subjects aged from 2 to 50 years. Informed consent was
obtained. Prevalence was determinate through questionnaires, validated and used
in international surveys, corresponding to the asthma screening and lung function
test. Definition of atopy was based on clinical symptoms of rhinitis and allergy
skin. Statistical analysis was performed using SPSS 18.0.
Results: The study included 4470 subjects. There was 40.2% male and 59.8%
female. Current asthma prevalence was 6.8% in adults and 5.9% in children. Lung
function test showed reversibility in 20%. The proportion of asthma cases that
are “attributable” to atopy (defined as rhinitis and allergy skin) was estimated by
the “population attributable risk”. About 53.5% of children and 43.8% of adults
with asthma have suffered from rhinitis (OR=3.8, p<0,001). Positive correlation
was also found between asthma and skin allergy: (15.8% versus 5.8% OR=3.5,
p<0.001). There was no significant difference between adult and children in neither
between male nor female.
Conclusions: There is evidence of an association of the prevalence of atopy with
the prevalence of asthma. Higher estimation can be obtained by using skin allergy
tests and total serum IgE witch will be the purpose of the phase 2 of our study.

P1962
Asthma registry, a path to uncover pitfalls in asthma
Syed Alireza Mahdaviani, Seyed Amir Mohajerani, Majid Malekmohammad,
Soheila Khalilzadeh, Atefeh Fakharian, Alireza Eslaminejad, Maryam Hasanzad,
Mohammad Reza Masjedi, Ali Akbar Velayati, Mazaher Ebrahimian. Pediatrics
Respiratory Disease Research Center, Pediatrics Respiratory Disease Research
Center, National Research Institute of Tuberculosis and Lung Diseases, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Repub Tracheal Disease Research Center, National Research Institute of
Tuberculosis and Lung Diseases, National Research Institute of Tuberculosis and
Lung Disease, Shahid Beheshti Medical University, Tehran, Islamic Republic of
Iran National Research Institute of Tuberculosis and Lung Diseases, Chronic
Respiratory Research Center, National Research Institute of Tuberculosis and
Lung Diseases, Masih Daneshvari Hospital, Shahid Beheshti University of
Medical Sciences, Tehran, Islamic R
Background: Demographic aspects of different variants of asthma are not well
known. It seems necessary to register and follow all age patients with asthma
in a tertiary respiratory referral center to uncover many pitfalls in diagnosis and
treatment.
Aim: We have developed Asthma Registry System which includes pediatrics and
adolescents’ patients in NRITLD, the largest respiratory referral center in Iran, in
order to register and report asthma prevalence, demographic characteristics and
follow-ups.
Methods: Asthma Registry software was developed and launched in September
2011, and thereafter all patients referred to our clinics were visited, diagnosed and
followed up by Allergist. All demographic and follow data were recorded in the
system.
Results: 163 patients with proved asthma based on clinical and labs were recorded
in the Registry System. Among this, 79 males and 84 females were recorded.
26.6% of patients had less than 6 years age, 27.2% between 6-18 years old
and 34.8% had more than 18 years old. 71.2% of patients symptoms aggravated

with upper respiratory tract infections, 45% had exercise induced asthma, and
21% aggravated with aeroallergens, and more interestingly 88% aggravated with
air pollution. 2.2% had mild intermittent asthma, 31% had mild persistent, 60%
had moderate persistent, and 6.5% had severe persistent asthma. Accompanying
disease were allergic rhinitis in 39.7%, dermatitis atopic in 15%, drug allergies in
4.9%, and urticaria in 7.6%. Chief complaints were cough in73%, wheeze in 46%,
and dyspnea in 88%.
Conclusion: Our study indicates the need for a thorough analysis of demographic
data, labs, and follow ups in asthma patients by a Registry System in a respiratory
referral center.

P1963
Evaluation of asthma patients using the control of allergic rhinitis and
asthma test (CARAT)
Ana Sofia Santos, Ricardo Coelho, Sofia Granadeiro, Raquel Rosa,
Nicole Murinello, Rita Gerardo, Madalena Emiliano, Alexandra Borba,
Luísa Semedo, Maria João Gomes, João Cardoso. Pneumologia, Hospital de
Santa Marta, Lisboa, Portugal
Introduction: Asthma and allergic rhinitis are diseases often associated. According to international guidelines a combined approach of both conditions is
recommended. The Asthma Control Test (ACT) is the most commonly used test
to assess asthma control, but lacks an evaluation of the upper airway disease component. Recently a new test was created to assess the control of both components
– the CARAT.
Aim: To evaluate asthma control in patients with associated rhinitis, by using ACT
and CARAT tests, and compare results.
Methods: We performed a prospective study with a group of consecutive adult
patients with allergic rhinitis and asthma from our outpatient clinic. The control
of the disease was assessed using both ACT and CARAT tests.
Results: Forty patients were evaluated (mean age 53, 70% female). 17% of the
patients had ACT controlled asthma and 45% had ACT uncontrolled asthma. In
both groups CARAT results were equivalent.
In the 38% patients with ACT partially controlled asthma, CARAT results were as
follow: 26% had a controlled CARAT test; 27% had an uncontrolled CARAT test
due only to an uncontrolled upper airway component; 13% had only uncontrolled
lower airway component and 27% had both airway components uncontrolled.
Conclusions: A tool able to assess both asthma and allergic rhinitis control was
lacking. In our patients, using the CARAT was useful mainly in the partially controlled asthma population by helping to differentiate those in whom uncontrolled
rhinitis was the main cause of the uncontrolled asthma.

P1964
Correlation of changes of IgE with skin reactivity and clinical outcome
during specific immunotherapy against home dust in asthmatic subjects
Besim Prnjavorac 1 , Rifat Sejdinovic 1 , Enes Hondo 1 , Adlija Cauševic 2 ,
Sabina Semiz 2 , Maja Malenica 2 , Tamer Bego 2 , Tanja Dujic 2 . 1 Pulmology,
General Hospital Tešanj, Bosnia and Herzegowina; 2 Clinical Biochemistry,
Faculty of Pharmacy, Sarajevo, Bosnia and Herzegowina
Background: Effectiveness of SIT was well documented in many cases and published data. Selection of patients for SIT should be very serious and must include
skin test and total and specific IgE measurement. How outcome of SIT correlate
with changes of IgE, skin reactivity and overall symptoms reduction is aim of this
study.
Material and methods: Skin testing, total and specific IgE measurements were
performed before and after each year of treatment. Skin test assessment was
performed according to recommendation of Manual of Laboratory immunology.
IgE ws performed using ELISA method. Clinical outcome was assessed using
AQLQ questionnaire.
Results: During five years period 58 asthmatic subjects with home dust and
dermathophagoides allergy were treated by SIT. Bseline total IgE was 488,5 IU/ml
(SD 78,9), mean specific IgE against dermatophagoides pteronissimus was 36,5
IU/ml (SD 15,2). Subcutaneous tests showed 15-20 mm weal in 43, and more than
21 mm in 15 cases. After 5 years mean total IgE was 227 IU/ml (SD 9,2) and
mean specific IgE was 28,2 IU/ml (SD 8,9). Skin tests showed decrease diameter
of weal. In 49 out of all patients clinical outcome were very well, and in 9 satisfied
(according to AQLQ questionnaire). Using test of correlation, by linear regression,
better correlation was shown between of skin testing and AQLQ than in total or
specific IgE. So, in vivo skin tests were better predictor for success of SIT, than
measurement of IgE.
Conclusion: Results of skin tests in diagnostic assessment of allergy in asthmatic patients were better predictor of successful outcome of SIT than laboratory
measurement of total and specific IgE.
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P1965
Salmeterol pharmacokinetics following a 50-mcg dose by dry powder oral
inhalation to healthy volunteers
Elise Burmeister Getz 1 , Rick Fuller 1 , Spencer Jones 2 . 1 Clinical Dept., Oriel
Therapeutics, Inc., Berkeley, CA, United States; 2 Global Medical Affairs
Respiratory, Sandoz International GmbH, Holzkirchen, Germany
To date, the pharmacokinetics (PK) of salmeterol xinafoate (SX) following oral
inhalation are only sparsely described in the literature (Kirby, S. et al. Eur J Clin
Pharmacol 2001; 56:781-791; Harrison, L.I. et al. J Aerol Med Pulm Drug Del
2011; 24:1-8). Now, improvements in bioanalytical method sensitivity allow full
characterization of the pharmacokinetics of SX following administration of the
marketed dose (50 mcg). In 2 studies, healthy adult subjects received 50 mcg
salmeterol by oral inhalation as Advair Diskus® 100/50 (100 mcg fluticasone/50
mcg SX; Study 1, 23 subjects, 2 Advair batches) or Advair Diskus® 500/50 (500
mcg fluticasone/50 mcg SX; Study 2, 20 subjects). Activated charcoal was not
administered to block oral absorption. PK blood samples were collected pre-dose
and 3, 4, 5, 7 min with additional serial timepoints to 48 hours (Study 1), or
2, 3, 4, 5, 6, 8 min with additional serial timepoints to 72 hours (Study 2) and
processed by a validated LC-MS/MS assay with a 1.00-pg/mL LLOQ. Peak plasma
concentration (Cmax) was 153±59 and 151±58 pg/mL (Advair Batches A and B,
Study 1) or 185±96 pg/mL (Study 2). Time to Cmax was 4 and 3 min (Study 1) or
3 min (Study 2). By 12 hours postdose the plasma concentration was <5% Cmax.
Elimination half-life was 12.9 and 15.4 h (Study 1) or 13.5 h (Study 2). These
results illustrate the importance of early frequent sampling to capture SX Cmax
followed by observation to 48 - 72 hours to capture 3 - 5 elimination half-lives.

238. Tobacco use and cessation

P1966
Nicotine yield and roll your own (RYO) cigarette usage in a large municipal
hospital smoking cessation center
Marios Kougias, Christina Goga, Evangelos Balis, Stavroula Boulia,
Marousa Kouvela, George Tatsis. Evaggelismos Hospital, Athens, Greece
Purpose: Men and women differ in their sensitivity to nicotine. In addition
many smokers believe that roll-your-own (RYO) cigarettes are not as addictive as
manufactured cigarettes. The purpose of our study was to compare the different
characteristics of smokers addressing to our smoking cessation center.
Methods: Forty three people (20 male and 23 female), mean age of 48,81±1,62,
smoking 41,92±3,46 packyears participated in our survey, at Evaggelismos Hospital during the last year.
Nineteen(19) used RYO cigarettes, while 24 used manufactured cigarettes.Analysis
was performed with the aid of the independent sample t- test.
Results**: Men using RYO cigarettes were of mean age 40.43±3,45 and
smoked 48,28±8,65 packyears while women using manufactured cigarettes aged
55,46±2,84 and smoked 49,38±6,52 packyears.
On the other hand women using RYO cigarettes were of mean age 45,91±3,45
smoking 26,29±5,06 while women using manufactured cigarettes aged 49,45±2,36
and smoked 46,09±6,25 packyears.
The difference of smoking usage (packyears) is statistical significant at 0,05 (both
sided).
Nicotine yield of manufactured cigarettes was different between men and women
(0,68±0,067 mg vs 0,48±0,073 mg) at a p =0,052), while there is no record of
RYO nicotine composition.
**Results expressed as mean ± SE
Conclusions: Smokers using RYO cigarettes are younger than those using manufactured cigarettes. Interestingly women using RYO cigarettes present a significantly
smaller (by 46%) amout of packyears than those using manufactured cigarettes. In
addition women smoke less than men and they chose cigarettes with less nicotine
yield.

P1967
Implementing smoking cessation strategies in primary health care in Russia:
Opportunities and challenges
Marine Gambaryan 1 , Anna Kalinina 1 , Tsovinar Grigoryan 1 , Vladimir Vigodin 2 .
1
NCD Prevaention in Health Care System, National Research Centre for
Preventive Medicine, Moscow, Russian Federation; 2 Biostatistics, National
Research Centre for Preventive Medicine, Moscow, Russian Federation
Since 3 years Russia implements FCTC and National Policy against tobacco for
years 2010-2015. But yet the Health System is not prepared for effective tobacco
control(TC).
The study aims to assess opportunities, challenges for smoking cessation(SC)
strategies in various settings in Primary Health Care(PHC) to define algorithms for
effective TC. Pilot studies in 2 various settings conducted: 1)randomized control
trial for SC in outpatient clinic conducted in 60 patients. SC intensive advice plus

NRT and without NRT was offered to intervention and control groups 2)prospective
study to assess the impact of workplace health promotion programs (WHPP) on
SC rates conducted in 348 health professionals at 4 outpatient clinics in 12-months
period.
Average age of patients was 49±12. At first visit 94.8% were diagnosed with
COPD GOLD II/III and 77.6%-with high blood cholesterol, of which 58.2% and
51%respectively were new findings(p<0,05). By the end of treatment SC rates in
intervention group were 46.7% compared to 3.3% of controls(p<0,001). Increase
of lung function was observed in intervention group compared with controls
(p<0,01). Stress levels did not increase in 50% quitters and decreased in 35.7%
cases. Among participants of WHPP after 12-months in intensive intervention
settings (HE interventions+HP handouts) significant decrease of 17% of smoking
rates was reached, in reference settings(only handouts given) no significant changes
observed.
Prevention of NCD requires systematic identification of smokers and provision
of SC assistance at all levels of PHC. Workplaces are ideal settings for HP
interventions. Intensive assisted SC interventions significantly increase success
rates.

P1968
The INAsma study – Environmental tobacco smoke exposure at home and
smoking prevalence in the Portuguese population
Ana Margarida Pereira 1 , Mário Morais-Almeida 2 , Ana Sá e Sousa 3 ,
Tiago Jacinto 3,4,5 , Luís Filipe Azevedo 3,4 , Carlos Robalo Cordeiro 6 ,
António Bugalho de Almeida 7 , João Almeida Fonseca 1,3,4,5 . 1 Serviço de
Imunoalergologia, Centro Hospitalar S. João, E.P.E., Porto, Portugal; 2 Centro de
Imunoalergologia, Hospital CUF-Descobertas, Lisboa, Portugal; 3 CINTESIS Centro de Investigação em Tecnologias e Sistemas de Informação em Saúde,
Universidade do Porto, Portugal; 4 Departamento de Ciências da Informação e
da Decisão em Saúde, Faculdade de Medicina da Universidade do Porto,
Portugal; 5 Imunoalergologia, Instituto e Hospital CUF Porto, Porto, Portugal;
6
Pneumologia, Hospitais da Universidade de Coimbra, Portugal; 7 Clínica
Universitária de Pneumologia, Faculdade de Medicina de Lisboa, Portugal
Background: The data on the prevalence of tobacco smoking and environmental
tobacco smoke (ETS) exposure in Portugal is scarce, especially after the 2008
smoking bans.
Aims: We aimed to: 1) estimate the prevalence of exposure to ETS at home and
of tobacco smoking in Portugal; 2) identify variables associated with smoking or
exposure to ETS.
Methods: Nationwide, cross-sectional, population-based telephone survey; 6003
individuals participated. ETS exposure at home was defined as exposure to at
least one current smoker (CS) at home. A smoker was someone with ≥15 years
smoking at least 1 cigarette per day during a year; a CS smoked in the last month.
Results: Exposure to ETS at home was reported by 26.6% (95%CI 25.527.7). Age <18 years old (OR=1.57; 95%CI[1.17-2.12]), current asthma
(OR=1.69; 95%CI[1.16-2.46]), living in households with ≥3 persons (OR=34.31;
95%CI[4.45-264.57]) and presence of at least one men in the household (OR=6.71;
95%CI[4.33-10.40]) were positively associated with ETS exposure.
Nineteen percent (95%CI 18.0-20.0) of the Portuguese population is CS and 17.2%
(95%CI 16.2-18.2) are ex-smokers; CS prevalence is higher in males than females
(26.5% vs. 12.2%, p<0.001). The odds of being an adult CS was higher for
male (OR=8.93; 95%CI[6.10-13.09]), the more educated (OR=6.54; 95%CI[3.9710.77]), those living in households with ≥3 persons (OR=2.21; 95%CI[1.50-3.27])
and those exposed to ETS at home (14.39 [10.14-20.41]).
Conclusion: Exposure to ETS at home in Portugal was higher than previously
reported. Children/adolescents and asthma patients had a higher risk of exposure.
The prevalence of tobacco smoking was slightly lower than in previous reports.

P1969
Efficacy of smoking cessation assistance in Tunisian women
Besma Ourari, Heifa Zaibi, Jihen Ben Amar, M. Ali Baccar, Saloua Azzabi,
Eya Tangour, Mouna Berraies, Hichem Aouina, Leila El Gharbi, Hend Bouacha.
Pulmonary, Charles Nicolle Hospital, Tunis, Tunisia
Introduction: Smoking is the most preventable cause of death. Although, woman
started smoking in greater numbers later than man, she seems to have more
difficulties in quitting cigarette than him.
Aim: Evaluate the smoking intoxication rate in Tunisian woman and the effectiveness of smoking cessation intervention.
Patients and methods: It’s a prospective study, including 100 women smokers
treated for smoking cessation during the period from 2007 to 2010. We extracted
data on smoking history, degree of nicotine dependence, strategies of smoking
cessation and the most successful intervention after 3 and 6 months.
Results: Mean age of women smokers was 43.6±13.3 years. The mean age of onset
of tobacco use was 19.7±6.4 years. The mean duration of exposition was 23±12
years, with a mean of cigarettes consummation of 22±11 cigarettes/day. Tobacco
dependence level was important in 65% of women. A half of them had a low level
of education attained, and most of them (71.4%) had unfavourable socioeconomic
status. According to HAD test, 20 patients were anxious and 45 patients were
depressive. The principal reason of quitting cigarette smoking was health problems
associated with cigarette (83.2%). Nicotine replacement treatment was the most
strategy prescribed (98%). After the first counselling, 40% were lost of sight. Con-
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tinuous cessation rate at 3 months was 65%. Only 15% stopped definitely smoking
at 6 months. Relapses were especially due to greater withdrawal symptoms.
Conclusion: This study illustrates the importance of tobacco dependence in
Tunisian women. Smoking seems to become a phenomenon associated with poorer
and less-educated people. Relapses were common after 6 months of smoking
cessation assistance.

P1970
Predictors of success in smoking cessation among Brazilian subjects
Rafaella Xavier, Dionei Ramos, Fernanda Rodrigues, Marceli Leite, Juliana Ito,
Camila Suehiro, Pedro Cerqueira, Alessandra Toledo, Ercy Ramos. Phisiotherapy,
UNESP- Sao Paulo State University, Presidente Prudente, SP, Brazil
The predictors of success or failure in smoking cessation programme (SCP),
specific for the Brazilian population have been low studied. We evaluated characteristics influencing the success in a SCP. This non-randomized, prospective and
open clinical trial evaluated 172 smokers attended in a SCP based on cognitive
behavioral treatment associated or not with medication therapy. Individuals were
followed for 12 months. Statiscal analysis was performed using the R statistical
software. For quantitative variables (age, pack years index and cigarettes/day) were
used t-tests and for qualitative variables (gender, education level, lived with others
smokers, medication therapy, nicotine dependence, socioeconomic, anxiety and
depression level) were used χ2 test. The influence of epidemiologic characteristics
on smoking cessation (SC) in univariate and multivariate analyses was tested,
calculating Relative Risks (RR) with confidence intervals of 95% (CI). Variables
resulting in P<0.15 for univariate analysis were selected to enter into logistic
regression model. Differences were considered significant at P<0.05.
Results: 172 individuals were included, 126 (73%) started treatment, of which 61
individuals (48%) started abstinent and according the logistic model the individuals
who used medication therapy had eight-fold more chances to started abstinence
(P=0.0002 RR=8 CI 3-29). Thirty-three percente of individuals remained abstinent
for 12 months and smokers with lower socioeconomic level had nine-fold more
chances to return to smoking (P=0.005 RR=9 CI 2-57).
Conclusions: The success rate of this program was 16% and medication, as well
as socioeconomic status are predictors of success in SC.

P1971
Effectiveness of smoking cessation skills building workshops in educating
smoking cessation techniques to Pakistani physicians
Ahmed Suleman Haque, Muhammad Irfan, Zeeshan Waheed, Javaid Khan.
Pulmonary Medicine, Aga Khan University Hospital, Karachi, Pakistan
Introduction: Physician advice to quit smoking is an effective component of a
smoking cessation strategy. Published data indicates that teaching/training smoking cessation skills to physicians improves their smoking cessation practices and
increases quit rates among their patients.
Objective: To determine the effectiveness of smoking cessation skills building
workshops (SCW) among local physicians.
Methods: Five one-day SCW were arranged across Pakistani cities. A validated
questionnaire assessing attitude and knowledge related to smoking was administered pre-workshops (PRW) and immediately post-workshops (POW) attendance.
Results: 113 physicians completed the SCW. 90 were men. Age range was 2261 years (mean age ±SD 37±11 yrs). 72 were GPs, 11 chest physicians, 11
cardiologists, 8 consultant internist and 11 trainee physicians.
Post workshop the physicians felt ’very confident’ about their knowledge to treat
nicotine dependence- 15.9% (PRW) vs. 64.6% (POW); they felt ’very confident’
in discussing the smoking cessation issues with their patients- 52.2% (PRW)
vs. 80.9% (POW); their knowledge regarding pharmacotherapy improved- 9.7%
(PRW) vs. 49.1% (POW). The 5As approach was answered correctly by 17.7%
(PRW) vs. 69.9% (POW). Appropriate prescribing of Nicotine Replacement Therapy improved - 39.8% (PRW) vs. 61.1% (POW). Awareness of possible adverse
effects of medications enhanced - 46.9% (PRW) vs. 71.1% (POW).
Conclusion: After attending a one-full day smoking cessation skills building
workshop, physician’s felt more confident in discussing anti-smoking issues with
their patients and their smoking cessation knowledge improved significantly.

P1972
Motivation to quit smoking among patients with atherosclerosis compared
with asymptomatic smokers
Anna Sokalska, Joanna Domagala-Kulawik. Department of Pneumonology,
Medical University of Warsaw, Poland
Smoking habit is a severe factor of risk that exacerbates diseases of human organs
accenting pulmonary diseases. It is worth to assess the range of addiction and
motivation to quit smoking among patients suffering from one of the form of
atherosclerosis- peripheral arterial disease(PAD).
The objective of this study was to compare the stage of addiction and the level of
motivation to quit smoking of patients with PAD with asymptomatic smokers.
30 patients with PAD and 40 asymptomatic smokers were examined using Schneider motivation test (Sm) and Fagerstrom Test (FT) for Nicotine Dependence.
The clinical data was collected: Fontaine’s classification, number of pack- years,
amputation episodes, amount of hospitalization, age and associated diseases.

Sm score of patients with PAD is higher (8,8 points) than motivation of asymptomatic smokers (8,6 points) whereas the stage of addiction is lower (5,2) in
contrast to the control group(5,7)-difference not significant. There is a significantly higher score of Sm among patient with amputation versus patient without
(p<0,01). The correlation between the pack-years smoked with FT was observed
(p=0,02, R=0,54). Distinctive is the progress of lower limbs ischemia in order to the
second-hand smoke exposition (p=0,01). There was a tendency to the correlation
between the motivation level and the FT results.
Patients with PAD represent a very specific group which is required to provide an
effective way of addiction recovery. The higher is the level of disability correlated
with amputation episodes, ischemia and IHD, the more significant is the score of
Sm. The participation of the second- hand smoke is the agent which affects the
PAD course.

P1973
Patients attitudes towards inhaler use
Hannah George, Dilip Nazareth, Martin Walshaw. Department of Respiratory
Medicine, Royal Liverpool University Hospital, Liverpool, United Kingdom
Introduction: Inhaled therapies can only be effective if the patient uses the delivery device correctly and complies with treatment, which in turn may be influenced
by their attitude towards the disease and its treatment. Patient education is fundamental to optimizing this, as is their perceived effectiveness of medication. This
study explores patients’ attitudes towards inhaled therapy with a view to provide
targeted education.
Methods: Forty eight respiratory clinic patients (60% male) completed a selfadministered structured questionnaire evaluating attitudes towards their current
inhaled therapy.
Results: All respondents considered Inhaler therapy important, and 61% had a
good understanding of their lung condition. Although 70% had been given advice
regarding inhaler use, 67% did not use these as prescribed (see table). Moreover,
63% had not discussed their concerns with a doctor or nurse but 80% would like
more training (73% preferred pharmacists to do this).
Reasons (%) for not using inhaled therapy as prescribed
Reason

%

Reason

%

Lack of time
Doesn’t help breathing
Cannot use them
Unsure of what they are for
Cost factors
Forget to use/too cumbersome to carry

9
26
2
30
6
61

Side effects
Difficult regime
Feel well enough
Anger about condition
Pharmacy/GP far away
Social stigma

19
34
23
0
2
6

Conclusions: This study has identified a need to further address education. A
significant proportion of patients do not use their inhaler as prescribed and have
some concerns about inhaled therapy, emphasizing the importance of providing
patients with adequate information about their disease and treatment at every
opportunity to enhance compliance. To aid this, targeted education and training
sessions delivered by Pharmacists are being developed.

P1974
Pregnancy and smoking: cessation advice and health consequences of CO
fetal exposure: An exploratory study
Joana Silva 1 , Sofia Belo Ravara 1 , Rui Carrapato 2 , José Manuel Calheiros 1 .
1
Health Sciences Research Centre (CICS), Faculty of Health Sciences (FCS),
University of Beira Interior (UBI), Covilhã, Portugal; 2 Gynecology and
Obstetrics, São Sebastião Hospital, Santa Maria da Feira, Portugal
Introduction: Fetal exposure to second-hand smoke (SHS) is the most important
avoidable cause of fetal morbidity and mortality. Health professionals’ (HPs)
cessation advice is crucial, since women may be more prone to change.
Study aims: To evaluate: – HPs’ cessation advice,
– Fetus exposure to CO and association with anthropometric parameters of the
newborn.
Methods: Prospective cohort study. Face-to-face structured interviews were applied to 94 pregnant, followed up at São Sebastião Hospital, mean age 31 years.
Newborn parameters were collected from clinical files. We performed “baby
CO”. We used chi squared, Mann-whitney, Kruskal Wallis tests, and Pearson’s
correlation.
Results: 37% of the participants were smokers (average 6 cigarettes/day). 54%
had a smoker partner. 80% reported SHS exposure. 67% were questioned about
smoking. 93% of the smokers wanted to change their consumption, but only 7.4%
did quit (cold turkey, on their own). The observed decrease in consumption was
significantly associated with HP counseling (p<0.05), while cessation counseling
was not associated with quitting. Neonates of the smokers were born, on average,
231,30g lighter and with less 0.76 cm of cephalic perimeter (p<0.05).
Conclusions: The majority of pregnant women was advised to change tobacco
consumption and was exposed to SHS. Most of the smokers wanted to reduce
smoking, but did not want to quit. Cessation counseling was not effective. Nevertheless the low consumption, smoking and CO levels were negatively associated
with newborn parameters. There is a need to train HPs in cessation counseling,
including SHS exposure and partners’ smoking.
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P1975
Characteristics of mentally ill smokers participating in a smoking cessation
program
Chihiro Nishio, Hiromi Tomioka, Reina Sekiya, Shuji Yamashita,
Toshihiko Kaneda, Yoko Kida, Masahiro Kaneko, Hiroshi Fujii,
Kyosuke Ishihara. Respiratory Medicine, Kobe City Medical Center West
Hospital, Kobe, Hyogo, Japan

an more than 50% of them wish to consult Anti-Smoking clinic. When consulting
doctors systematically addressed smoking habits(62%) said that they gave minimal
smoking cessation advice, in contrast with (87%) of non smokers doctors. The
incidence of Smoking in the family’s smoker resident doctors was(64%)in contrast
with non smokers (41%).
Conclusions: Resident doctors who smoked were less prone to ask their patients
if they smoke (38% versus 13% of non-smokers: P=0.003) and they believed that
their smoking does not influence their practice of giving minimal smoking advice.

Rationale: An appreciation of the high rate of tobacco use by those with mental
illness is emerging. Although the practice guidelines suggest that interventions
useful with the general population should be used, it remains unclear whether
mentally ill smokers could benefit from smoking cessation program. The study
aims were to determine the abstinence rate among people with or without mental
illness, and to identify the factors influencing on it.
Methods: An observational study was conducted on all smokers who participated
in the three-months smoking cessation program in our clinic between August 2007
and March 2011. Clinical and tobacco-related variables were assessed.
Results: Of the 370 participants, 105(28.4%) had mental disorders (mean age:
52.7±12.8, male/woman=52/53). 49 (46.7%) mentally ill patients accomplished
the program. The cessation rate at 12 weeks was 49.0% in those with mental
illness and 70.4% in those without mental illness (P<0.01), respectively. Among
those with psychiatric conditions, quitters are older (57.7±11.3 and 51.0±10.1, P
= 0.035), showed lower exhaled carbon monoxide level (11.8±8.9 and 18.3±11.7,
P = 0.037), and lower %FEV1 (70.1±22.3 and 83.6±15.9, P = 0.020), compared
with smokers. No significant differences were found between quitters and smokers in the average nicotine addiction level, according to the tobacco dependence
screener (TDS) test, the average pack-year, and the prescription rate of varenicline.
Conclusions: The quit rate in mentally ill people was lower than in general
population. Further studies are needed to modify the cessation interventions that
address mental illness.

P1976
A pharmacological intervention with varenicline among a lung cancer LDCT
screening trial: The MILD experience
Paolo Pozzi 1 , Elena Munarini 1 , Roberto Boffi 1 , Ugo Pastorino 2 . 1 Tobacco
Control Unit, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy;
2
Thoracic Surgery Department, Fondazione IRCCS Istituto Nazionale dei Tumori,
Milan, Italy
Introduction: Low dose CT screening (LDCT) for lung cancer may be a teachable
moment for smoking cessation (SC),but no pharmacological intervention has been
performed in LDCT trials.
Aim: A three-month Varenicline course in a group of patients (Pts) enrolled in the
Milan Lung Detection Trial,with biochemical verification of the smoking status.
Matherials and Methods: 187 Pts received Varenicline;43% and 32% of them
were allocated to 1 vs 2-year LDCT,while 25% to minimal SC advice and no
LDCT (Ctrl).Lung function testings (PFTs),exhaled carbon monoxide (CO) and
side effects were longitudinally recorded.Pts with a CO ≤6 ppm were considered
abstinent.Descriptive statistic as well as parametric and non-parametric tests were
performed.
Results: Pts were 61±5.2 years old,with a mean CO of 16.3±7.9 ppm,a smoking
history of 22.2±21.9 pack/years,a Fagerström test of 7.5±2.2 points and a slight
decrease in mean FEV1% (84.1±14.6).Global quit rates were 51.7%, 50.7% and
41.8% on month 1,3,6 respectively;quit rates were equal in LDCT subgroups but
they were lower in the subgroup of Pts with FEV1%≥70<80%. Among nonquitters, those in the LDCT active arms, as well as those with a FEV1%≥70<80%
showed higher CO values than Ctrl at baseline and along the study. Side effects
were presents in 28.4% of Pts and therapy discontinuation happened in 20.4% of
cases.
Conclusion: A pharmacological intervention within a LDCT trial can lead to
rewarding percentages of SC. Mild function impairment poses a higher risk of
continuative smoking, while being in an active LDCT arm may result in stronger
smoking intensity over time.

P1977
Influence of smoking among residents doctors in a tertiary teaching hospital
and their attitude of giving smoking cessation advice
Wassim Zakaria, Abdalla Khoury. Internal Medicine, Aleppo University Hospital,
Aleppo, Syrian Arab Republic
Introduction: Smoking among resident doctors would be an obstacle to effective
Smoking prevention, in particular the practice of minimal advice.
Objectives: To assess the Smoking habits of resident doctors in a tertiary teaching
Hospital and to study the link between their Smoking status and their practice of
minimal Smoking cessation advice in 2011 in a legislative context unfavorable to
smokers.
Methods: From a total 477 resident doctors in Aleppo University Hospital, 466
doctors l answered a survey (response rate:97.6%) investigating their own Smoking
habits and how they approach patients who smoke.
Results: The Prevalence of active Smoking among responders was(24%)[35%
were Male, and 4% Female], 4% were former smokers and 72% never smoked.
Regular smokers (58%)smoked an average 15 cigarettes a day and [43%were
nicotine dependant (5%) strongly]. 66% of smokers doctors wish to stop Smoking

P1978
Burden of smoking in acute coronary syndrome
Edelweise Merin, Ma. Encarnita Limpin, Fernando Ayuyao, Teresita De Guia.
Division of Pulmonary and Critical Care Medicine, Philippine Heart Center,
Quezon City, Philippines
The purpose of this study was to evaluate the burden of smoking among patients
who had acute coronary syndrome seen at Philippine Heart Center in terms of its
outcomes and expenditures.
199 patients (138 males and 61 females) participated in the study. Smoking habits
were recorded including their co-morbidities, GRACE and TIMI scores. Financial
data were gathered, tabulated and evaluated. Outcomes of ACS were tabulated in
relation to patients’ smoking history and were evaluated.
In this study, it shows that among those patients who have acute coronary syndromes, predominantly were smokers, both direct and passive smokers comprising
72% of the patients. In a developing country like ours, the mean amount expended
for each person admitted for acute coronary syndrome who smokes (direct and
passive) was two hundred forty-seven thousand two hundred sixty pesos (PhP
247, 260.00±276,428.00 excluding physician’s professional fee) which is already
a sumptuous that drains one’s finances. And of these, for every smoker patients
who had acute coronary syndrome, the mean expenses for each person with each
admission were PhP 217,160.00±226,791.09 for those who survived and were
discharged and PhP 517,960.00±448,085.23 for those who died. Therefore, smoking is still prevalent among patients who have acute coronary syndrome and with
each admission, each patient expend a sumptuous amount of money for the health
resources.

P1979
Smoking tendencies in physicians and surgeons from Andalusia
Maria Jose Rius 1 , Pilar Mesa 1 , Marcos Garcia 2 , Francisca Rius 3 , Manuel Garcia
de la Vega 4 , Amparo Lupiañez 5 . 1 Comprehensive Tobacco Action Plan for
Andalusia, Andalusian Public Health System, Seville, Spain; 2 HRU Carlos Haya,
Andalusian Public Health System, Malaga, Spain; 3 Department of Preventive
Medicine and Public Health, University of Malaga (UMA), Spain; 4 H. Juan
Ramón Jimenez, Andalusian Public Health System, Huelva, Spain; 5 Andalusian
School of Public Health, Regional Ministry of Health of Andalusia, Granada,
Spain
Aim: To obtain relevant information regarding smoking habits, intention of quitting
and consumption in the workplace.
Material and method: General survey on smoking was performed in 15 andalusian hospitals in the last quarter of 2010, a questionnaire (written and anonymous)
designed by the Global Network for Tobacco Free Health Care Services (ENSH)
was used. Descriptive study was made using the statistical package SPSS for
windows. Study population: medical.
Results: n=1098 (55% men, 45% women). Mean Age 42 years (range 20-66).
Smoking Status: Current smoker (14%), occasional smoker (5%), non-smoker
(59%), former smoker (22%). Mean Cigarettes 15 per day (1-50). 21% will try to
quit in the next 6 months and 22% want to quit right now. 33% of smokers smoked
during working hours.
Conclusions: Physicians and Surgeons show low prevalence of smoking, favorably
disposed to quit and only one third of them smoke in the workplace.

P1980
How France has hijacked tobacco price increase, an effective tool of tobacco
control, to increase the financial profits
Bertrand Dautzenberg, Joseph Osman, Marie-Dominique Dautzenberg.
Association, OFT (Office Français de Prévention du Tabagisme), Paris, France
Increasing the tobacco products price is a tool to reduce tobacco consumption. The
FCTC announces a 4% decrease of tobacco consumption for a 10% price increase.
The last decade France has experienced two opposite periods with two opposites
effects.
Method: We have compared tobacco price increase to sales of cigarettes in France
during the presidency of J.Chirac 2002-2007 and the presidency of N.Sarkozy
2007-2012.
Results: In 2003 President Chirac implements the first cancer plan and, among
20 measures against tobacco, a 39% increase of tobacco taxes produce price of
cigarettes within 18 months, just after a 12% increase in 2002 (total = 51%
increase). The price of Marlboro 20 cigarettes pack has increased of 1.4 . The
number of cigarettes sold by year has dropped down from 82 billion to 54 billion
(34% decrease).
From 2007 to 2012 the influence of the tobacco industry has been strong in France,
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and cigarettes prices have increased 4 times of 6% and a new increase of 7, 5%
is anticipated in 2012. These 32% increase of prices has been managed by the
tobacco industry. As a result, the sales of cigarettes remain 54 billion a year;
nevertheless at the end of 2012 we will have a total increase of cigarettes pack of
1,6 .
Conclusion: The elasticity of the increase of price on consumption has been very
high (0.67) when increase of price is driven by taxes and supported by a strong
engagement. The price elasticity is 0.0 when the increase of price is drive by
tobacco industry and when tobacco lobbyists may be active anywhere. Article 5.3
of FCTC on interaction between tobacco industries on politicians may prevent in
France failure of tobacco control.

composed of exsmokers, group 2 composed of individuals who had been smoking,
group 3 composed of the individuals who never smoked. Measurements of blood
viscosity were performed at three different shear rates. Since the hematocrit levels
can significantly effect viscosity, in order to avoid this, hematocrit levels were
fixed at 40.
Table 1. Blood viscosity of groups at different shear rates
Hct

BV1

BV2

BV3

40% BV1

40% BV2 40% BV3

Group 1 42,58±3,99 9,10±2,10 5,42±1,31 4,46±0,60 11,96±2,10 8,09±1,72 7,23±0,41
Group 2 44,17±8,92 9,43±1,81 5,19±1,04 4,37±0,52 12,29±1,79 7,74±1,81 6,95±1,10
Group 3 39,07±5,98 8,19±1,47 5,15±0,69 4,14±0,51 11,07±1,46 7,90±1,03 7,04±0,53
Viscosity measurements of groups measured at BV1; 23 s-1 , BV2; 115,2 s-1 , BV3; 230 s-1 .

P1981
Is calprotectin a marker of tobacco smoke related inflammation? A pilot
study in children
Nazan Cobanoglu 1 , Ceyhun Dalkan 3 , Nilufer Galip 3 , Hakan Tekguc 3 ,
Cem Comunoglu 4 , Nerin Bahceciler 2 . 1 Paediatric Pulmonology, Near East
University Faculty of Medicine, Nicosia, Cyprus; 2 Paediatric Allergy and Clinical
Immunology, Near East University Faculty of Medicine, Nicosia, Cyprus;
3
Paediatrics, Near East University Faculty of Medicine, Nicosia, Cyprus;
4
Pathology, Near East University Faculty of Medicine, Nicosia, Cyprus
Objectives: Environmental tobacco smoke (ETS) related inflammation has an
anorexigenic effect through affecting the release of appetite-modulating mediators,
leptin and ghrelin. Elevated serum calprotectin levels are found in a variety of
inflammatory conditions. We studied the relation between ETS and body mass
index (BMI), as well as serum levels of leptin, ghrelin and calprotectin.
Material and methods: A cross-sectional study was performed by searching the
smoking status of parents. After filling in the questionnaires, parents were phoned
and children were invited to supply fasting blood samples in order to measure
serum levels of leptin, ghrelin and calprotectin, and to calculate their BMIs. Participant children were divided into Group 1, those who are exposed to and Group
2, not-exposed to indoor ETS.
Results: There were no statistical difference between BMI and serum levels of
leptin and ghrelin in two groups (p values are 0.85, 0.87 and 0.42 respectively),
but serum calprotectin levels were statistically higher in Group 1 (p=0.003).
Conclusions: In this study serum levels of calprotectin were found to be higher in
children with indoor ETS exposure where no relation was detected with BMI and
serum levels of leptin and ghrelin. Increased serum levels of calprotectin might be
an indicator of inflammation related to ETS exposure.

P1982
Smoking and metabolic syndrome
Lizia Fontes 1 , Hanns Moshammer 2 , Ibrahim Elmadfa 1 . 1 Institut für
Ernährungswissenschaften, University of Vienna, Austria; 2 Inst. Environmental
Health, Medical University of Vienna, Austria
Background: Smoking causes inflammation and chronic systemic inflammation
predisposes to a range of metabolic disorders usually described as metabolic
syndrome. This might likely be one pathway leading to cardiovascular disease.
Nicotine reduces appetite. Therefore exact control of caloric uptake (and physical activity) is necessary when studying the association between smoking and
metabolic syndrome.
Methods: We used data collected during preventive check-ups among 987 employees of a large bank. Health data including routine laboratory parameters were
enhanced by a detailed nutritional recall protocol and a standardised physical
activity questionnaire. Physical activity and calories uptake were indeed significant predictors of several metabolic outcomes thus proving the data reliability.
Associations were investigated using linear regression.
Results: Current smoking (number of cigarettes currently smoked) showed a nonlinear association with most outcomes including waist circumference, high density
lipids, fasting glucose, and triglycerides: While moderate smoking did not differ
significantly from non-smoking the daily consumption of more than 20 cigarettes
lead to significantly adverse effects on all these parameters. Adverse effects were
more pronounced and roughly linear when cumulative smoking (pack years) was
considered. Smoking also lead to an increase in white blood cell counts indicating
an inflammatory response.

P1983
The association of smoking and blood viscosity
Gulfidan Cakmak 1 , Fatma Ates Alkan 2 , Kazim Korkmaz 3 , Zuhal Aydan
Saglam 4 , Tayyibe Saler 4 , Mustafa Yenigun 4 , Meltem Ercan 2 . 1 Chest Disease,
Haseki Training and Research Hospital, Istanbul, Turkey; 2 Biophysics, Istanbul
University Cerrahpasa Medical Faculty, Istanbul, Turkey; 3 Cardiology, Haseki
Training and Research Hospital, Istanbul, Turkey; 4 Internal Medicine, Haseki
Training and Research Hospital, Istanbul, Turkey

According to our results we may conclude that smoking effects the measurements
of blood.We found that blood viscosity was higher in smokers and exsmokers
compared to the ones who never smoked.
Table 2: Statistical analysis among groups

Group 1–Group 2
Group 1–Group 3
Group 2–Group 3

Hct

BV1

BV2

BV3

%40BV1

%40BV2

%40BV3

0,338
0,658
0,459

0,689
0,138
0,188

0,221
0,001***
0.004**

0,971
0,642
0,506

0,652
0,133
0.201

0,941
0,022*
0.011

0,095
0,478
0,069

*p<0,05, **p<0,01, ***p<0,001.

We think that corrective measures for increased blood viscosity may be important
for preventing and/or treatment of related diseases mainly cardiovascular ones.

239. Infections and sepsis in the ICU

P1984
Serum microRNA signatures identified by Solexa sequencing predict sepsis
patients mortality: A prospective observational study
Huijuan Wang 1,2,3 , Pengjun Zhang 4 , Weijun Chen 5 , Dan Feng 6 , Yanhong Jia 3 ,
Lixin Xie 1,3 . 1 Department of Respiratory Medicine, Hainan Branch of Chinese
PLA General Hospital, Sanya, Hainan Province, China; 2 Medical College,
Nankai University Medical College, Tianjin, China; 3 Department of Respiratory
Medicine, Chinese PLA General Hospital, Beijing, China; 4 Department of
Clinical Biochemistry, Chinese PLA General Hospital, Beijing, China; 5 Chinese
Academy of Sciences, Beijing Institute of Genomics, Beijing, China; 6 Department
of Medical Statistics, Chinese PLA General Hospital, Beijing, China
Background: Sepsis is the leading cause of death in Intensive Care Unit. Novel
biomarkers and targets of treatment were still needed to improve the mortality.
Our goal of the prospective study was to investigate if serum miRNAs identified
in genome-wide scans could predict sepsis mortality.
Methodology/Principal findings: 214 sepsis patients participated in the study.
Solexa sequencing followed by qRT-PCR were used to test for differences in the
levels of miRNAs between survivors and non-survivors of sepsis patients. miR-223,
miR-15a, miR-16, miR-122, miR-193* and miR-483-5p were significantly differentially expressed, and the area under curve of the six miRNAs predictive mortality
value ranged from 0.610 (95%CI, 0.523-0.697) to 0.790 (95%CI, 0.719-0.861).
Logistic regression analysis showed that sepsis stage, APACHE II score, miR-15a,
miR-16, miR-193b* and miR-483-5p were correlated to the death of sepsis and
area under curve of the six variables predictive value was 0.950 (95% Confident
interval, 0.919-0.982), which was much higher than APACHE II score, SOFA
score, and procalcitonin with area under curve of 0.782 (95% CI, 0.712-0.851),
0.752 (95% CI, 0.672-0.832) and 0.689 (95% CI, 0.611-0.784), respectively. When
the cut off point set at 0.526, the predictive value of the six variables provided
a 85.2% sensitivity and a 90.4% specificity. In addition, miR-193b* had highest
odds ratio of 9.23(95% CI, 1.20-71.16).
Conclusion/Significance: Six miRNAs expression profiles could be used to predict
septic mortality. The predictive value was better than the indictors that used in
clinical.

P1985
The effect of peer-to-peer feedback on severe community acquired
pneumonia
T.K. Lim 1 , H.F. Lim 1 , Jason Phua 1 , Malcolm Mahadevan 2 . 1 Medicine, National
University Hospital, Singapore; 2 Accidents & Emergencies, National University
Hospital, Singapore

Despite the efforts towards controlling all well known risk factors, pulmonary and
cardiovascular diseases are still the most common causes of death. This obvious
fact stimulates the investigators to look for new risk factors. We aimed to investigate the relationship between smoking and blood viscosity from this point of
view. One hundred people were invited and three groups were formed. group 1

Delays in intensive care unit (ICU) admission are associated with higher mortality
in community acquired pneumonia (CAP). (Phua J, Eur Resp J 2010;36:826). In
2008 we employed minor severity criteria from the 2007 IDSA/ATS guidelines
plus point of care lactate to identify high risk patients in the emergency department
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(ED) for rapid resuscitation and direct admission to the ICU. (Phua J, Thorax
2009;64:598) This was associated with reduced mortality in severe CAP, without
increasing ICU admission rates. (Lim TK, Int. Forum on Quality & Safety in
Healthcare 2012).
Intervention: In July 2010 we implemented peer-to-peer feedback(p2p) on severe
CAP management between ED & ICU teams to improve teamwork and safety.
(Hudson DW, et al Am J Med Qual. 2011 Dec 27)
Results: From Jul 2010-Dec 2011 we admitted 243 patients with severe CAP in
our ICU. ICU admission were delayed in 36% and hospital deaths 22.2%. Delays
in ICU admission increased from 31% in 2010 to 40% in 2011. Nevertheless, there
was a small drop in overall mortality (25.5% to 20%) mostly in patients directly
admitted to ICU which fell from 26.5% to 17.2%. Mortality in delayed ICU
admissions was stable (23.9% to 23.3%). Adherence to the resuscitation bundle
was high in 2010: point of care lactate test 91%, antibiotics 97%, intravenous
fluids 95% & vaso-pressors 100%. But it fell in 2011 to 84%, 80%, 98% & 86%
respectively.
Conclusions: In the management of severe CAP p2p was associated with reduction in mortality without increasing early/direct ICU admissions rates. Timely and
sustained p2p feedback may be required to maintain a high degree of adherence to
resuscitation bundles and to further improve patient outcomes in severe CAP.

P1986
Determining the best diagnostic biomarker for sepsis and prognosis
assessment
Longxiang Su 1,2 , Lixin Xie 1,2 , Lin Feng 1,2 , Qing Song 3 , Hongjun Kang 3 ,
Xingang Zhang 1,2 , Zhixin Liang 2 , Yanhong Jia 2 , Dan Feng 4 . 1 Department of
Respiratory Medicine, Hainan Branch of Chinese PLA General Hospital, Sanya,
Hainan Province, China; 2 Department of Respiratory Medicine, Chinese PLA
General Hospital, Beijing, China; 3 Department of Critical Care Medicine,
Chinese PLA General Hospital, Beijing, China; 4 Department of Medical
Statistics, Chinese PLA General Hospital, Beijing, China
Introduction: Current clinical practice lacks reliable diagnostic indicators for
sepsis and its prognosis.
Objectives: To describe the value of sTREM-1,sCD163,PCT,CRP,WBC and SOFA
score during the course of sepsis, as well as their value in prognosis.
Methods: 130 subjects were picked out of 377 inpatients hospitalized at the
RICU,SICU,and EICU. In light of Sepsis Guideline and 28-day survival, the 130
patients were divided into different subgroup. ELISA was applied, and test results
were recorded on day 1,3,5,7,10,and 14.
Results: On ICU admission day, the sepsis group display higher levels of
sTREM-1,sCD163,PCT,and CRP than the SIRS group[180.92 (150.44) pg/ml
vs. 29.41(20.77) pg/ml;2.22 (2.36) mg/dL vs. 0.88 (0.23) mg/dL;1.65 (10.1)
ng/ml vs. 0.35 (1.58) ng/ml;11.76±8.09 mg/dl vs. 5.65±4.27mg/dl, P<0.05].
Although PCT,sTREM-1 and SOFA are good markers to identify the severity, sTREM-1 is more reliable. It proves to be a risk factor related to
sepsis(OR=1.089,95%CI,1.045–1.136); its area under the ROC curve, meant
for diagnosis, turns out 0.978(95%CI,0.958–0.997), and that for severity,0.9
(95%CI,0.823–0.977). For 14-day observation,sCD163,sTREM-1,PCT and SOFA
continue to climb among non-survivors, while WBC and CRP go down. Both
sCD163 and SOFA are risk factors impacting the survival time (HR=1.09,95%CI
1.035–1.154;HR=1.23, 95%CI 1.126–1.335). Their areas under the ROC curve,
denoting prognosis, measures 0.696(95%CI,0.593-0.799)and 0.794(95%CI,0.705–
0.833) respectively.
Conclusion: With regard to sepsis diagnosis and severity, sTREM-1 is more ideal,
and constitutes an risk factor. sCD163 and SOFA are of positive value in dynamic
prognostic assessment, and may be taken as survival-impacting risk factors.

Results: From the initial cohort, 30 patients subsequently developed sepsis and
29 did not. SOFA score (mean±SD: 6.4±2.7) and sEPCR levels (median & IQR:
173.4 (104.5-223.5) ng/mL) were significantly higher in the subsequent sepsis
group as compared to the non sepsis group (5±2.3, p=0.037, and 98.3 (69.8-147.7)
p=0.004, respectively). ICU mortality and PCT tended to be higher in the sepsis
group. Cox regression analysis identified sEPCR as the only parameter related to
sepsis development with time (RR: 1.078 & 95% CI: 1.016-1.144, by 10 sEPCR
units, p=0.013). When the whole cohort was dichotomized above (≥139.5) and
below the sEPCR median (<139.5), the probability of developing sepsis with time
was significantly elevated in the high sEPCR group (Log-Rank test, p=0.028).
Conclusions: In our cohort, high sEPCR plasma levels at ICU admission (i.e.
≤24h) predict sepsis development.
P1988
Role of gallium-67 scintigraphy in the evaluation of occult sepsis in the
medical ICU
Wei-Chun Chen 1 , Chia-Hung Chen 1 , Wei Chen 2 , Yao-Ling Lee 3 ,
Chuen-Ming Shih 1 . 1 Division of Pulmonary and Critical Care Medicine, China
Medical University Hospital, Taichung, Taiwan; 2 Division of Pulmonary and
Critical Care Medicine, Chia-Yi Christian Hospital, Chia-Yi, Taiwan; 3 School of
Laboratory and Biotechnology, Chung Shan Medical University, Taichung,
Taiwan
Patients in intensive care units (ICUs) frequently have multiple infections or
persistent fever despite management. This study was to evaluate the diagnostic contribution of gallium-67 scintigraphy in ICU patients with suspected occult
sepsis. One hundred and seventeen patients who had undergone gallium-67 scintigraphy in the ICU of our medical center over a 3-year period were retrospectively
reviewed and analyzed. Patients were categorized into Group 1 (n = 84), those
with a known infectious source, but who still had persistent fever or sepsis despite
antibiotic treatment or abscess drainage; or Group 2 (n = 33), those without an
evident infectious source after clinical, physical, and imaging studies. Among these
patients, 19 (16.2%) had a new diagnosis. In Group 1, 12 patients (14%) had a new
infection, including pneumonia (4 patients), bed sore infection (2 patients), pulmonary tuberculosis (2 patients), leg cellulitis (1 patient), psoas muscle abscess (1
patient), osteomyelitis (1 patient), and infective endocarditis (1 patient). In Group
2, seven patients (21.2%) had a new infectious source, including septic arthritis (3
patients), osteomyelitis (2 patients), neck abscess (1 patient), and cholecystitis (1
patient).

Gallium-67 scintigraphy helped to detect new or additional infectious sites, particularly bone, joint, and soft tissues.

P1987
Elevated plasma EPCR levels early post ICU admission predict sepsis
development
Alice Vassiliou 1 , Anastasia Kotanidou 1,2 , Nikolaos Maniatis 1,3 ,
Zafeiria Mastora 2 , Panagiota Albani 2 , Ioanna Dimopoulou 1 ,
Apostolos Armaganidis 3 , Charalambos Roussos 1,2 , Stylianos Orfanos 1,3 .
1
"Marianthi Simou” Laboratory, 1st Dept. of Critical Care, “Evangelismos”
Hospital, University of Athens Medical School, Athens, Greece; 2 1st Dept. of
Critical Care, “Evangelismos” Hospital, University of Athens Medical School,
Athens, Greece; 3 2nd Dept. of Critical Care, “Attikon” Hospital, University of
Athens Medical School, Athens, Greece

P1989
Peculiarities of an ARDS and respiratory support in patients with severe viral
(H1N1) pneumonia
Tatiana Martynenko 1,2 , Maxim Bukchtoyarov 2 , Vladimir Martynenko 3 ,
Irina Balatskaya 1 , Anastasiya Grebenyuk 2 . 1 Dept of Postdiploma Education, The
Altai State Medical University, Barnaul, Russian Federation; 2 The Altai
Regionaly Pulmonology Center, Municipal Hospital #5, Barnaul, Russian
Federation; 3 The Altai Regionaly Pulmonology Center, Altai Regional Hospital,
Barnaul, Russian Federation

Introduction: The endothelial protein C receptor (EPCR) mediates coagulation
and inflammation. Early rise of circulating soluble (s)EPCR levels has been shown
to correlate with poor outcome in critically-ill patients with severe sepsis (Guitton
et al. Intensive Care Med 2011; 37: 950-6); yet potential associations of sEPCR
measured early post ICU admission with subsequent sepsis development are still
unknown.
Aims: To investigate if sEPCR plasma levels of critically-ill subjects at ICU
admission predict sepsis development.
Methods: 59 critically-ill patients suffering from medical, surgical and traumarelated pathologies were included in the study. Circulating sEPCR levels were
measured ≤24h post ICU admission; all patients were free of sepsis. Demographics, APACHE II & SOFA scores were recorded and circulating PCT & CRP were
measured.

Background: We aimed to evaluate clinical features of an ARDS and effectiveness
of sequential differentiated respiratory support (SDRS) in patients with viral H1N1
pneumonia.
Methods: Retrospective analysis of 39 patients witth severe H1N1 viral pneumonia
treated at Respiratory Intensive Care Unit (RICU).
Results: Age of patients ranged from 17 to 52 years old. There were 12 (30.8%)
men and 27 (69.2%) women, 13 (33.3%) of whom were pregnant. In all patients a
leading resuscitation syndrome was an acute respiratory failure (ARF). ARDS was
diagnosed in 26 (66.6%) patients. The phenomena of sepsis, multiple organ failure,
septic shock were not detected in any patient in the first 7 days of hospitalization.
SDRS consisted of two phases: Controlled oxygen therapy (COT) with an oxygen
flow 6-8 l/min was effective in 11 (28.2%) patients. Intubation of trachea was
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undertaken in cases of refractory hypoxemia that lasted for 30-45 min. Mechanical
ventilation was carried out in 28 (71.8%) patients in the regime of PCV with
“aggressive” parameters: FiO2 - 0.8-1.0, PEEP - 15-20 cm H2O, PIP - 30-40 cm
H2O, I: E - 1:1. Vt - 500-600 ml was achieved easily, indicating about preserved
lung compliance. All patients required sedation at the beginning of mechanical
ventilation in order to synchronize with the respirator. Muscle neuromuscular
relaxants was not used. Duration of mechanical ventilation ranged from 7 to 83
days. NIV was excluded from the scheme of SDRS due to inefficiency.
Conclusion: A peculiar form of ARDS, without reducing elasticity of lung tissue,
without sepsis, developed in patients with severe viral pneumonia. SDRS consisted
of two phases: controlled oxygen therapy → invasive ventilation.
P1990
Overt disseminated intravascular coagulation in severe sepsis associated with
specific organ dysfunction and poor survival
Hou-Tai Chang 1 , Kuei-Pin Chung 2 , Jih-Shuin Cheng 3 , Chong-Jen Yu 3 .
1
Department of Pulmonary and Critical Care Medicine, Far Eastern Memorial
Hospital, New Taipei, Taiwan; 2 Department of laboratory Medicine, National
Taiwan University Hospital, National Taiwan University College of Medicine,
Taipei, Taiwan; 3 Department of Internal Medicine, National Taiwan University
Hospital, National Taiwan University College of Medicine, Taipei, Taiwan
Background: In sepsis, abnormal coagulation cascade cause disseminated intravascular coagulation (DIC). Little is known about the clinical characteristics in
overt DIC in severe sepsis.
Objectives: To investigate the clinical features and dysfunction of different organ
systems in overt DIC in severe sepsis
Methods: This prospective observational study was conducted in the medical intensive care unit in a tertiary medical center in Taiwan. Adult patients admitted for
severe sepsis would be enrolled. Patients with cirrhosis or advanced malignancies
would be excluded. Baseline patient profiles were obtained, including APACHE II
and SOFA scores. Overt DIC was defined according to the scoring system from
the International Society on Thrombosis and Haemostasis.
Results: From Oct 2009 to Dec 2011, 248 consecutive patients admitted for severe
sepsis were screened for the eligibility, and a total of 100 patients were enrolled.
The APACHE II and SOFA scores were 25.9±0.8 and 9.9±0.4, respectively.
Only 8 patients (8%) had overt DIC. The 28-day mortality was higher in patients
with overt DIC than in those without (62.5% vs. 20.7%, P=0.001). Patients with
overt DIC had higher SOFA scores than those without (14.1±0.8 vs. 9.5±0.4,
P=0.001). Higher hepatic (P=0.003), cardiovascular (P=0.031) and coagulation
(P<0.001) SOFA sub-scores were found in patients with overt DIC, while the
respiration, central nervous system, and renal subscores were not significantly
different compared to those without overt DIC.
Conclusions: In our patients with severe sepsis, overt DIC is uncommon, and is
associated with organ dysfunction mainly involving hepatic, cardiovascular, and
coagulation systems.

P1991
Remifentanil attenuates LPS-induced neutrophil activation
Hyejin Jeong 1 , Chihyeong Yun 2 . 1 Department of Anesthesiology and Pain
Medicine, Chonnam National University Medical School, Gwangju, Korea;
2
Department of Cardiothoracic Surgery, Chonnam National University Medical
School, Gwangju, Korea
Surgical trauma and anesthesia are associated with a complex dysregulation of
the immune system with neutrophil activation involving activation of both proinflammatory and anti-inflammatory cytokines. Several studies demonstrate that
opioids modulate the immune response via opioid receptors expressed directly
on the immune cells themselves. Neutrophils play a pivotal role in the coordination and regulation of immune responses. However, the ability of opioid directly
participating in LPS-induced neutrophil activation has not been fully examined.
In the present experiments, the effects of various opioids including remifentanil,
sufentanil, alfentanil and fentanyl were investigated. Remifentanil only could
attenuate activation of neutrophils exposed to LPS. In particular, remifentanil
decreased LPS-induced activation of intracellular signaling pathways, including
p38 mitogen-activated protein kinase (MAPK) and ERK1/2, and expression of
pro-inflammatory cytokines, including TNF-a, IL- 6 and IL- 8. There was no effect
of remifentanil on LPS-induced activation of c-Jun N-terminal kinase (JNK) in
neutrophils. These results demonstrate that remifentanil can attenuate LPS-induced
neutrophil responses and also suggest that such effects are sufficiently important
in vivo to play a major contributory role in neutrophil-mediated inflammatory
responses by surgical and anesthetic trauma.

P1992
C-reactive protein (CRP) as a marker of disease severity in community
acquired pneumonia patients with sepsis
Saicharan Bodi 1 , Himayatullah Khan 2 , Dinesh Babu 2 , Vivek Gupta 2 ,
Ajith Raghavan 3 , A. Pramod 3 , Hari 3 . 1 Pulmonology, Ahalia Hospital, Abu
Dhabi, United Arab Emirates; 2 Cardiology, Ahalia Hospital, Abu Dhabi, United
Arab Emirates; 3 Anaesthesia, Ahalia Hospital, Abu Dhabi, United Arab Emirates
Introduction: C - Reactive Protein (CRP), an early sensitive marker of inflam-

mation is studied extensively in various common medical disorders.Until recently
CRP measurement was not studied widely in Pneumonias. We intended to study its
usefulness for assessment of disease severity in patients of Community acquired
pneumonia (CAP) with Sepsis.
Objective: To evaluate the utility of C - Reactive Protein as a marker of disease
severity in patients of Community acquired pneumonia with Sepsis.
Methods: Study design: Prospective observational study.
Setting: 12 bedded ICU of a multi speciality hospital in Abudhabi, UAE.
Subjects: 40 patients admitted during June 2010 - January 2012, fulfilled the study
criteria.
CAP and Sepsis were defined based on the ATS and ACCP/SCCM 1992 criteria
respectively.
Results: Patients were divided into two groups, Group A with CRP < 300
mg/L and Group B with > 300 mg/L with mean age being 36.5 and 42.6 years
respectively. Characteristics of disease severity were compared in both the groups.
Table1.Disease severity
Characteristics
Septic shock
Severe sepsis
Organ dysfunction > 2 organs
Mech ventilation
Mortality

Group A

Group B

p value

1
5
3
0
0

12
23
20
4
3

0.0128
0.0002
0.0003
>0.05
>0.05

Presentation of septic shock, severe sepsis and multiorgan dysfunction was significantly higher in group B (p< 0.05).Mean CRP value among nonsurvivors was
355.33 mg/L and 257.56 mg/L among survivors (p <0.05).
Conclusion: CRP value of greater than 300 mg/L within first 48 hours of admission
in ICU appears to be a good marker of disease severity in patients of Community
acquired pneumonia with Sepsis and may be useful to identify high risk patients.

P1993
Impact of experience and education in treatment of adult respiratory distress
syndrome (ARDS) using extracorporeal membrane oxygenation (ECMO)
Go Woon Kim, Sang Bum Hong, Yoounsuck Koh, Chae Man Lim, Jin Won Huh.
Department of Pulmonology and Critical Care Medicine, Asan Medical Center,
Seoul, Korea
Background: Extracorporeal membrane oxygenation (ECMO) is a form of longterm cardiopulmonary bypass and recently have been used to treat adults with
respiratory or cardiac failure despite maximal medical therapy. ECMO is a high
risk procedure with 25% of mortality rate.
The previous a few studies showed that improving equipment and increased
experience to manage ECMO are important to patient survival and improving
results.
ECMO training program is important in solving significant, life-threatening problems that can occur during ECMO application.
Our aims in this study are to show our experience of ECMO management and
reduction in mortality rate according to an accumulation of experience and knowledge.
Methods: A nonrandomized restrospective study was performed.
Results: In 2009-2011, ECMO was applied to 82 patients. Veno-venous and
veno-arterial ECMO was 63.4% and 36.6%, respectively. ECMO was applied to
47 patients in 2009∼2010 and 35 patients in 2011. The most common cause of
ECMO application was pulmonary problem.
The most common complication of ECMO was bleeding and the most common
cause of death was pneumonia. 41.5% of patients was weaned off the ECMO.
Intensive care unit mortality was higher on 2009∼2010 than on 2011 (89.4% vs
57.1%, OR 6.3, CI 2.008-19.771, p<0.001). Hospital mortality was higher on
2009∼2010 than on 2011 (89.4% vs 57.1%, OR 6.3, CI 2.008-19.771, p<0.001)
and 28-day mortality was higher on 2009∼2010 than on 2011 (72.3% vs 45.7%,
OR 3.106, CI 1.235-7.812, p<0.014).
Conclusion: According to an accumulation of experience and knowledge, mortality
was reduced in 2011 compared to 2009-2010.

P1994
Predictors of mortality in cancer patients requiring intensive care support:
Two-centered cohort study
Dursun Tatar 1 , Özlem Yazicioglu Moçin 2 , Pinar Cimen 1 , Zuhal Karakurt 2 ,
Cenk Kirakli 1 , Gökay Güngör 2 , Ozlem Ediboglu 1 , Nalan Adiguzel 2 ,
Emel Tellioglu 1 , Cuneyt Salturk 2 , Merih Balci 2 . 1 Intensive Care Unit, Dr. Suat
Seren Chest Diseases and Surgery Education and Training Hospital, Izmir,
Turkey; 2 Intensive Care Unit, Sureyyapasa Chest Diseases and Surgery
Education and Training Hospital, Istanbul, Turkey
Aim: Acute respiratory failure (ARF) can be developed in cancer patients due to
disease progression or as a complication of treatment. In our study we aimed to
identify the factors associated with mortality in cancer patients admitted to the
intensive care unit (ICU) due to ARF.
Method: A retrospective-cohort study was planned in two ICUs of training hospital
of chest diseases between January 2008 and december 2011 period. Demographic
data, type of cancer, cause of ARF, comorbid disease, APACHE II value, type of
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treatment, and mortality were recorded from the medical records of cancer patients
followed in ICU.
Results: During the study period 463 (373 male) cancer patients were included
in the study followed by two-centers in the ICU. The median age of the patients
was 65 (57-72). 78% of the patients were lung cancer while 22% of the patients
were extrapulmonary cancer and the mortality rates were similar. Cause of ARF in
84% (n:391) of the patients were due to cancer invasion and 12% was infections.
APACHE II value was 24 (18-30) and and ICU day was 5 (2-10). Application of
invasive and noninvasive mechanical ventilation was respectively 20% and 74%.
The mortality rate of the cancer patients in ICU was 54%. APACHE II value was
significantly higher in patients who were died (p<0.001). The mortality of the
female patients were higher (p<0.05).
Conclusion: The mortality is higher than the overall ICU mortality, in patients
with advanced cancer who required ICU support. In our study; APACHE II value
and female gender are the marker of high mortality in cancer patients developed
ARF.

P1995
Prognosis of patients with active tuberculosis requiring intensive care unit
Filiz Kosar 1 , Levent Dalar 1 , Emel Eryüksel 2 , Sibel Yurt 1 . 1 Chest Diseases and
Intensive Care Unit, Yedikule Chest Disases and Chest Surgery Education and
Research Hospital, Istanbul, Turkey; 2 Chest Diseases and Intensive Care Unit,
Marmara University/Medical Faculty, Istanbul, Turkey

days and mortality were recorded from inpatient records. Patient data were given
as median and interquartile ratio(IQR, 25%-75%).
Results: Among 2357 patients nosocomial resistant AB infection was detected
in 107 patients(76 male) in specified period.The median age, APACHE II score,
SOFA score and culture detection day were 70 (62-75), 21 (17-26), 8 (5-9),and
7(4-12)days, respectively.Patients on IMV treatment, IMV days and ICU days
were 101(94.3%),16(7-25) days and 21(15-29) days, respectively. AB infection
isolation sites were: 88 in tracheal secretion/bronchial lavage, 6 in blood, 13 in
multiple sites.The number of cases/mortality for different treatment choises like
Tygecycline, Colistin, Carbepenem and Cephaperasone-Sulbactam were: 30/13,
16/10, 21/12 and 32/10, respectively.Six cases with Piperacilline-Tazobactam empirical treatment died before antibiotic regimen changed. Overall mortality was
48%(n=50).
Conclusion: AB infection requiring increased frequency of intubation has severe
clinical course and high mortality. Cephaperasone-Sulbactam regimen is partially promising for outcome, however mortality is higher with Colistin combined
regimens.

P1998
Clinical outcome and prognostic factors of acute respiratory failure due to
pneumocystis pneumonia in non-HIV patients
Yousang Ko, Kyeongman Jeon. Division of Pulmonary and Critical Care
Medicine, Samsung Medical Center, Seoul, Republic of Korea

Tuberculosis remains an important health problem. The aim of this sudy to determine the mortality rate of patients with active tuberculosis requiring intensive care
unit.
We conducted an observational study. Patients with confirmed active tuberculosis
admitted to ICU between May 2010 and January 2012 were identified and enrolled.
Clinical data and mortality rate were recorded.
A total of 19 tuberculosis patients admitted to ICU were included. Mean Acute
Physiology and Chronic Health Evaluation (APACHE) II score at admission was
17.00±7,7. Twelve patients (63%) required mechanical ventilation. The mortality
was 12 of 19 (63%). The reasons associated with ICU admission were massive
hemoptysis in two patients, empyema in one patients, active tuberculosis and sepsis in nine patients, tuberculous meningitis in one patients and tuberculosisand/or
pneumonitis in others. High APACHE II score and invasive mechanical ventilation
use were significiantly associated mortality (p<0.005 ve p<0.004, r = -0.74)
These data indicate a high mortality of patients with tuberculosis requiring intensive care unit care and further studies needed to determine associated risk
factors.

P1996
Extracorporeal membrane oxygenation as bridge in patients with
non-iatrogenic massive hemoptysis
Jee-Hong Yoo 1 , Hong Mo Kang 2 , Cheon Woong Choi 1 , Myung Jae Park 2 , Jong
Hoo Lee 3 . 1 Pulmonary and Critical Care Medicine, Kyung Hee University
Hospital at Gangdong, Seoul, Republic of Korea; 2 Pulmonary and Critical Care
Medicine, Kyung Hee University Hospital, Seoul, Republic of Korea; 3 Pulmonary
and Critical Care Medicine, Jeju National University Hospital, Jeju, Republic of
Korea
Despite advanced technologies in intensive care, massive hemoptysis can cause
death in a small subset of patients. In special, extensive bleeding, hypoxia, decreased pulmonary function and/or other comorbidities make it more difficult or
impossible to perform bronchoscopy, arterial embolisation or resectional surgery.
Extracorporeal membrane oxygenation (ECMO) is expected to provide adequate
gas exchange, to reduce ventilator-induced lung injury and, eventually, to improve
outcome in patients with respiratory and circulatory failture. However, it is not
sure whether it is beneficial or not to perform ECMO in unstable patients with
non-iatrogenic massive hemoptysis. The case applying ECMO to patients with
iatrogenic massive hemoptysis is also very rare. A male with medical history of
pulmonary tuberculosis received mechanically ventilator support because of severe
community acquired pneumonia. As he abruptly showed severe hypoxemia and
hypotension due to massive hemoptysis, ECMO was instituted. We herein describe
detailed course of our case, helping physicians make a decision to initiate ECMO
in patients with non-iartrogenic massive hemoptysis.

P1997
The mortality of Acinetobacter baumanni infection in intensive care unit
Merih Kalamanoglu Balci, Nalan Adigüzel, Gökay Güngör, Özlem Yazicioglu
Moçin, Cüneyt Saltürk, Feyza Kargin, Huriye Berk Takir, Zuhal Karakurt.
Respiratory Intensive Care Unit, Süreyyapasa Chest Diseases and Thoracic
Surgery Training and Research Hospital, Istanbul, Maltepe, Turkey
Aim: The results of new approaches in treatment of resistant Acinetobacter baumanni(AB) infection are controversial. The treatment choises and mortality ratio
of cases with AB infection were evaluated during 3 year period in our intensive
care unit(ICU).
Methods: The study was conducted as a retrospective cohort study at ICU of a
training hospital between 2009-2011. Demographics, use of invasive(IMV) and
noninvasive mechanical ventilation(NIMV), site and day of AB infection, ICU

Pneumocystis pneumonia is a potentially life-threatening infection that occurs in
immunocompromised individuals. While it is well-known that the clinical course
of PCP in non-HIV patients differs in HIV-positive patients. But, the ICU mortality
of patients with acute respiratory failure requiring mechanical ventilation dose not
well known.
The objective of this study was to examine the outcome and prognostic factors of
ICU mortality in patients with acute respiratory failure caused by Pneumocystis
pneumoniat.
We conducted a five-year retrospective review (from October 2005 to December
2010) of all patients who had histologic evidence in the non-HIV patients. Of
the 44 adult patients investigated, 25 patients (56%) had solid or hematologic
malignancies, 17 (33%) had received transplantation and 43 (97%) had received
corticosteroid. Median P/f ratio on day 1 was 139 (IQR:116-187), SAPS 3 score
on day 1 was 46 (IQR:36058) and SOFA score on day 1 was 7 (IQR:5-9). The ICU
mortality rates are 50% (22 patients were died) and associated with high SAPS
3 score (37 vs. 58, p <0.001), high SOFA score (6 vs. 8, p = 0.003) and newly
developed shock after ICU admission (18% vs. 68%, p = 0.002). Multivariate
Logistic regression analysis demonstrated that SAPS 3 score (OR 1.219, 95% CI
1.086∼1.369, p = 0.001) on day 1 and newly developed shock (OR 25.788, 95%
CI 2.364∼281.301, p = 0.008) after ICU admission were associated with higher
ICU mortality.
The mortality rate in patients with acute respiratory failure caused by pneumocystis pneumonia was high. Especially, the severity on ICU admission and newly
developed shock after ICU admission were related to a poor prognosis.

P1999
Inhaled colistin on Acinetobacter baumannii treatment
Gustavo Coimbra dos Reis 1 , Ana Martins 2 , Luís Bento 2 . 1 Pulmonology
Department, CHBM, EPE, Barreiro, Portugal; 2 Unidade de Urgência Médica,
Hospital São José, CHLC, EPE, Lisbon, Portugal
Introduction: Ventilator associated pneumonia and tracheobronchitis (VAP/VAT)
due to multiresistant A. baumannii are preeminent causes of mortality and morbidity at ICU’s. Inhaled antibiotics, allowing high antibiotic concentrations at airways
and secretions, are described as an alternative or complement to systemic therapy.
Objectives: Primary – microbiology outcome on A. baumannii VAP/VAT treatment with inhaled colistin; loss of polymyxin sensitivity after inhaled colistin.
Secondary – characterization of clinical outcome; of the A. baumannii isolated; of
inhaled colistin use; of systemic antibiotic co-administration; of ICU and hospital
mortality.
Material and methods: Observational, longitudinal, retrospective study, through
file consult, of patients admitted at UUM from 01/2005 to 12/2011, with A.
baumannii VAP/TAV, treated with inhaled colistin.
Results: 23pts included, 18 male, mean age 70±18 yrs, with mean IUC admission
APACHE II and SAPS II score of 23 and 54. Microbiologic eradication was
achieved on 19 (83%), with 4 relapses. At failure to eradicate or relapse no change
was observed on resistance profile. Clinically, there was a positive evolution of
SOFA and Oxygenation Index with treatment. A. baumannii was extensively resistant in all cases, being sensible only to polymyxins in 20 (87%). Mean inhaled
colistin diary dose was 3.5ˆ6u (1ˆ6u-6ˆ6u), with a mean duration of 7.8±3.5 days.
Systemic colistin was co-administrated in 6pts, with 100% eradication rate and
only one relapse. ICU and hospital mortality was 4.3% and 39%.
Conclusions: On critical patients, inhaled colistin was effective treating PAV/TAV
due to extensively resistant A. baumannii. No change on antibiotic resistance
profile occurred after treatment.
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Intensive care unit acquired pneumonia with or without etiologic diagnosis:
A comparison of outcomes
Valeria Giunta 1,2,4 , Miquel Ferrer 1,2 , Mariano Esperatti 1,2 , Otavio Tavares
Ranzani 1,2,3 , Lina Maria Saucedo 1,2 , Gianluigi Li Bassi 1,2 , Francesco Blasi 4 ,
Antoni Torres 1,2 . 1 Servei de Pneumologia, Institut del Torax, Hospital Clinic,
IDIBAPS, Universitat de Barcelona, Barcelona, Spain; 2 Centro de Investigación
Biomedica en Red-Enfermedades Respiratorias, CibeRes, CB06/06/0028,
Barcelona, Spain; 3 Respiratory Intensive Care Unit, Hospital das Clínicas,
Faculdade de Medicina da Universidade de São Paulo, SP, Brazil; 4 Dipartimento
Toraco-Polmonare e Cardiocircolatorio, Università degli Studi di Milano, IRCCS
Fondazione Cà Granda, Milano, Lombardia, Italy
Background: The impact of intensive care unit acquired pneumonia (ICU-AP),
without etiologic diagnosis, on patient outcomes is largely unknown.
Objective: To compare the clinical characteristics, inflammatory response and
outcomes between patients with or without microbiologically confirmed ICU-AP.
Methods: We prospectively collected 270 patients with ICU-AP. Patients were
clustered according to positive or negative microbiologic results. We compared the
baseline characteristics and outcomes between groups.
Results: ICU-AP without etiologic diagnosis was found in 82 (38%) patients.
In comparison with patients with microbiologically confirmed ICU-AP, patients
without etiology presented more frequently chronic renal failure (15, 18% vs. 11,
6%, p=0.003), chronic heart diseases (35, 43% vs. 55, 29%, p=0.044), higher hypoxemia (PaO2/FiO2 165±73 vs. 199±79 mmHg, p=0.001) and shorter intensive
care unit (ICU) stay before the onset of pneumonia (5±5 vs. 7±9 days, p=0.001).
The systemic inflammatory response was similar between groups. Despite similar
severity at the ICU admission and onset of pneumonia, in patients with microbiologically confirmed ICU-AP there was higher in-hospital (84, 45% vs. 25, 31%,
p=0.040), and 90-day mortality (87, 51% vs. 28, 36%, p=0.043).
Conclusion: Microbiologically not confirmed ICU-AP develops earlier and it is
associated with better outcomes and specific underlying comorbidities that increase
the risk of pulmonary edema, ultimately suggesting a potential misdiagnosis.
Supported by: EC07/90390, SEPAR 2009, FUCAP, Ciberes (Ciberes is and initiative of Instituto Carlos III), IDIBAPS, Curetis AG.

P2001
Post-resuscitation central venous pressure and serum lactate associated with
survival in severe sepsis and septic shock
Kuei-Pin Chung 1 , Hou-Tai Chang 1 , Jih-Shuin Cheng 2 , Chong-Jen Yu 3 .
1
Department of Laboratory Medicine, National Taiwan University Hospital,
National Taiwan University College of Medicine, Taipei, Taiwan; 2 Department of
Pulmonary and Critical Care Medicine, Far Eastern Memorial Hospital, New
Taipei, Taiwan; 3 Department of Internal Medicine, National Taiwan University
Hospital, National Taiwan University College of Medicine, Taipei, Taiwan
Background: The survival in severe sepsis and septic shock is improved by quantitative resuscitation, with goals as mean arterial pressure (MAP), central venous
pressure (CVP), oxygen saturation of central venous blood (ScvO2), and lactate
clearance.
Objectives: To investigate whether post-resuscitation MAP, CVP, ScvO2 , and
lactate level predict the survival in severe sepsis and septic shock.
Methods: This prospective study was conducted in two tertiary medical centers
in Taiwan. Adult patients admitted for severe sepsis or septic shock would be
enrolled. Patients with cirrhosis or advanced malignancies were excluded. All
patients received initial hemodynamic resuscitation before ICU admission. We
evaluated the association between 28-day survival and post-resuscitation MAP,
CVP, ScvO2, and lactate level.
Results: A total of 124 patients were enrolled from Aug 2009 to Dec 2011.
The APACHE II and SOFA scores were 25.3±0.7 and 9.9±0.3, respectively. The
28-day mortality was 26.6%. Multi-variate logistic regression analyses showed that
CVP (P=0.010) and serum lactate (P=0.011) were associated with 28-day mortality. Post-resuscitation hemodynamic scores were established with two subscores:
CVP (1 if ≥ 13.5 mmHg) and serum lactate level (1 if ≥ 5.3 mmol/L). Higher
post-resuscitation hemodynamic scores were associated with higher APACHE II
and SOFA scores (P < 0.001 and < 0.001 by Kruskal-Wallis test, respectively), and
higher risk of 28-day mortality (hazard ratio 3.14, P<0.001 by logistic regression).
Conclusions: In our patients with severe sepsis and septic shock, high postresuscitation CVP and serum lactate were associated with organ dysfunction and
high mortality.

P2002
Effect of antibiotic prophylaxis on pneumonia in cardiac arrest patients
treated with therapeutic hypothermia
Eun Young Heo 1 , Jong Hwan Shin 2 , Sung Koo Han 3 , Hee Soon Chung 4 , Deog
Kyeom Kim 5 . 1 Department of Internal Medicine, Seoul National University
Boramae Medical Center, Seoul, Korea; 2 Department of Emergency Medicine,
Seoul National University Boramae Medical Center, Seoul, Korea; 3 Department
of Internal Medicine and Lung Institute, Seoul National University College of
Medicine, Seoul, Korea
Background: Infectious complications are frequent after cardiac arrest and a
few reports have demonstrated that infections may be even more frequent after

therapeutic hypothermia. Pneumonia is the most frequent infectious complication
in these patient.
Objectives: We investigated the effect of antibiotic prophylaxis on the development
of pneumonia in cardiac arrest patients treated with therapeutic hypothermia.
Methods: We retrospectively reviewed medical records of patients who admitted
for therapeutic hypothermia after resuscitation of out-of-hospital cardiac arrest
between January 2010 and December 2011. Patients dying within the first 72 hours
were excluded.
Results: Of the 46 patients admitted after cardiac arrest, 31 patients were analyzed
and
24 patients (77%) were treated with prophylactic antibiotics within the 24 hours.
The frequency of pneumonia in the first three days (early pneumonia) and after the
third day (late pneumonia) was not significantly different between the prophylactic
antibiotics group and the control group(33.3% vs 11.1% for early pneumonia,
P=0.639; 50% vs 18.6% for late pneumonia, P=0.412). And the antibiotic prophylaxis did not also influence the length of ICU stay (19. 4 days in the prophylactic
antibiotics group vs 16.4 days in the control group, P=0.659) and of mechanical
ventilator (17.3 days in the prophylactic antibiotics group vs 12.7 days in the
control group, P=0.372).
Conclusion: Antibiotic prophylaxis in cardiac arrest patients treated with therapeutic hypothermia did not reduce the frequency of pneumonia.

240. Multidisciplinary critical care

P2003
Effectiveness of touchscreen device (iPad) as communication tool for
intubated patients admitted at the University of Santo Tomas Hospital
Apolonio Javier Jr. 1 , Patrick Gerard Moral 2 . 1 Pulmonary and Critical Care
Medicine, University of Santo Tomas Hospital, Manila, Philippines; 2 Pulmonary
and Critical Care Medicine, University of Santo Tomas Hospital, Manila,
Philippines
Objectives: To improve the communication between intubated patients and healthcare providers using iPad. Specifically, (a) we would like to determine the level of
frustration of intubated patients in the ICU while using touchscreen device (iPad)
as a communication tool (b) determine the helpfulness of touchscreen device (iPad)
as a communication tool between intubated patients in the ward/ICU and health
care providers.
Subjects: (1) more than 18 years old, (2) able to read, speak and understand
either English or Filipino, (3) oriented to person, place, time and situation at the
time of interview, (4) Glasgow Coma Score 11 (Eyes 4, Verbal 1, Motor 6), (5)
competent and able to sign an informed consent form; hemodynamically stable
and (6) required intubation for at least 18 hours.
Design: A pilot observational descriptive study design.
Results: Patients level of frustration while intubated, eigthy-eight percent (88.46%)
of the sample reported extreme levels of frustration when communicating with
other people while intubated. Seven percent (7.69%) reported their experience
as very frustrating. Almost four percent (3.85%) reported their experience as
frustrating. Almost four percent of the patients (3.85%) reported their experience
to be somewhat helpful, fifteen percent (15.38%) reported their experience to be
helpful, almost four percent (3.85%) reported their experience to be most helpful,
and seventy-six percent (76.92%) reported their experience to be extremely helpful
when iPad was used as a communication tool.

P2004
The usefulness of high resolution computed tomography in burned patients
with inhalation injury
Cheol-Hong Kim, In-Gyu Hyun. Department of Internal Medicine, Hallym
University College of Medicine, Seoul, Republic of Korea
Background: Smoke inhalation may affect both airway and lung parenchyma.
Then, airway injury can be easily assessed by bronchoscopy, but lung parenchymal
injury might be evaluated by other imaging modalities. The aim of this study is to
assess lung parenchymal injury by high resolution computed tomography (HRCT)
in burned patients who had been identified inhalation injury bronchoscopically.
Methods: The bronchoscopy with biopsy at carina or 2nd carina and HRCT were
performed in burned patients with inhalation injury initially after admission. Positive HRCT findings include peribronchial ground glass appearance with/or without
consolidation, bronchial wall thickening, branching linear attenuation, atelectasis,
interlobular septal thickening and bronchiectasis. We analyzed APACHE II scores,
PF ratio, the need for mechanical ventilation care, pneumonia and degrees of
airway injury according to HRCT findings.
Results: 22 burned patients were enrolled. Bronchoscopy was performed in all
and HRCT in 19. Of those, 10 patents (52.6%) showed positive HRCT findings. Between positive and negative HRCT, age, burn size and initial COHb
were not significant different (43±17.3 vs. 37±13.8, p > 0.05; 14.9±21.76% vs.
0.56±0.73%, p > 0.05; 6.2±7.68% vs. 11.5±8.64%, p > 0.05). Positive HRCT
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findings were closely associated with more frequencies of mechanical ventilation
care and pneumonia, and higher APACHE II scores and PF ratio, and more severe
airway injury.
Conclusions: HRCT in burned patients with inhalation injury may be useful to
assess lung parenchymal injury and to guide further therapy because radiographic
evidence for lung parenchymal injury may predict the severity of inhalation injury.

P2005
Clinical analysis of patients treated with mechanical ventilation in an
emergency respiratory ward
Valentina Dimitrova, Marinka Peneva, Kamen Yankov. Clinic of Pneumology and
Phtysiatry, Multi - Profile Hospital of Active Treatment “St. Marina”, Varna,
Bulgaria
Aim: To make analysis of indications, duration, complications and outcome of the
mechanical ventilation in patients treated in the Emergency Respiratory Ward.
Data and methods: A retrospective analysis of the patients in the Emergency
Respiratory Ward treated with mechanical ventilation during the last 5 years
(2007-2011) has been made. 191 patients (10,33%) from the total number of
patients (1848) needed mechanical ventilation.
Results: The percentage of patients, treated with mechanical ventilation, does not
differ substantially during the studied years – from 10,81% in 2007 to 11,68% in
2011.
The most common reason for heavy respiratory insufficiency, demanding mechanical ventilation, is pulmonary pathology (81,67%) as the greatest percentage
belongs to COPD exacerbation and its complications (pneumonia) – 134 patients
(85,90%). The most common reasons from the non-pulmonary pathology are
alveolar hypoventilation in case of extreme obesity, chest deformations, left-side
cardiac insufficiency.
The usual duration of mechanical ventilation is 15 days as there are no significant
differences in the studied years – from 77,14% to 87,10%.
7 of the patients (3,66%) have a verified diagnosis ventilator-associated pneumonia.
The total number of patients with lethal outcome is 66 (34,50%) as there are no
significant differences in the studied years.
Conclusion: About 10% of the patients, treated in Emergency Respiratory Ward,
need mechanical ventilation as the most common pulmonary pathology is COPD.
Problematic microbial flora, most often Gram /–/ strains are isolated in tube secrets,
which significantly deteriorates the prognosis and leads to lethality in 34,50% of
the cases.

P2006
BiPAP in advanced IPF: Hope for palliation?
Arvind Kate 1 , H.S. Sandeep 1 , Parag Chaudhari 1 , Chandrashekhar Tulasigeri 2 ,
Prashant Chhajed 1 . 1 Pulmonology, Fortis-Hiranandani Hospital, Vashi, Navi
Mumbai, Maharashtra, India; 2 Critical care, Fortis-Hiranandani Hospital, Vashi,
Navi Mumbai, Maharashtra, India
Introduction: IPF poses challenges in patient management due to limited treatment
options particularly in countries without option of lung transplantation. BiPAP was
offered to patients admitted with acute exacerbation of IPF/worsening of disease
as a final non invasive supportive measure. We report 7 such patients of advanced
IPF who were administered home BiPAP.
Aim: To assess role of BiPAP on quality of life in patients with end stage ILD on
optimal medical management visiting ILD clinic in NaviMumbai, India.
Methods: 7 patients with advanced IPF on home O2 therapy & optimal medical
management were included. Pharmacotherapy included pirfenidone (1 did not tolerate), NAC, PPI and prednisolone. BiPAP was administered as final non invasive
supportive therapy under supervision in hospital setting. Upon discharge BiPAP
continued on trial basis for 2-4 weeks. On subjective benefit in dyspnoea, sleep
quality and feeling of well being patients opted to continue use of BiPAP on
regular basis. Objective assessment like PFT, DLCO, 6MWT were not done or
patients were too sick to perform test.
Results: Mean duration of BiPAP therapy was 8.5 months (range 1-18 months).
7 patients reported improvement in quality of sleep and decrease in severity of
breathlessness. 4 patients reported decrease in cough. 1patient died. All patients
had subjective symptomatic improvement.
Conclusion: In these limited number of patients, definite subjective improvement
in symptoms and well being was reported by the patients. These information provide stimulus for prospective assessment of role of home BiPAP in home setting
targeting symptom benefit & impact on quality of life.

P2007
The impact of paramedics’ education on controlled oxygen prescribing for
patients with acute exacerbations of COPD during ambulance transfers on
outcomes
Emma Johnston 1 , Tessa Coulson 1 , Mark Newton 2 , Ronan O’Driscoll 1 ,
Nawar Diar Bakerly 1 . 1 Department of Respiratory Medicine, Salford Royal NHS
Foundation Trust, Salford, United Kingdom; 2 North West Ambulance Service,
North West Ambulance Service, Salford, United Kingdom
Introduction: Oxygen is a drug and should be administered with caution and only
when indicated using the principle of target oxygen saturation (British Thoracic

Society-BTS emergency oxygen guidelines, 2008) particularly in those at risk of
Type 2 Respiratory Failure (T2 RF) like COPD patients.
Aims: To reduce complications of excessive use of oxygen during ambulance
transfer in patients with acute exacerbation of COPD.
Methods: Ambulance paramedics within Salford, UK were offered education on
the BTS acute oxygen therapy guidelines that included lectures and written material
with supplementary access to on-line training. The education focused on the principle of using target O2 saturations and controlled oxygen delivery to guide oxygen
therapy in patients transferred to hospital with suspected exacerbation of COPD.
Results: Total of 63 paramedics were trained. Over the 3 months evaluation period
post training, 75 (21 males) patients with COPD exacerbations were transferred
by ambulance to the local hospital, 10 of whom were transferred by trained
paramedics. No differences were noted between the 2 groups of patients in relation
to first blood gas results (PH, PCO2, PO2), length of stay and number of 30 days
readmissions. Fewer patients in the trained paramedics group needed NIV within
24 hours of admission, were admitted to ITU, or died in hospital.
Conclusions: A simple programme of paramedics’ education on the appropriate
use of oxygen in patients at risk of T2RF according to guidelines may have
a favourable impact on important patients’ safety and outcomes like in-hospital
death, admission to ITU or the need for NIV.

P2008
Clinico-pathological analysis of acute respiratory distress syndrome (ARDS)
Yuh Fukuda 1 , Mikiko Takahashi 1 , Shinobu Kunugi 1 , Mika Terasaki 1 ,
Hirokazu Urushiyama 1 , Yasuhiro Terasaki 1 , Arata Azuma 2 . 1 Department of
Analytic Human Pathology, Nippon Medical School, Sendagi Bunkyo-ku, Tokyo,
Japan; 2 Department of Pulmonary, Infection and Oncology, Nippon Medical
School, Sendagi Bunkyo-ku, Tokyo, Japan
Purpose: ARDS is a severe disease and the therapy is not completely established
and the pathophysiology is still controversial. There is a report one third of clinically diagnosed ARDS in the Intensive Care Units (ICU) were pathologically not
diffuse alveolar damage (DAD), but were pneumonia, hemorrhage and so on. In
this context, we clinico-pathologically studied the autopsy cases with clinically
diagnosed ARDS in our hospital.
Cases and methods: The 20 patients had originally chronic diseases and were
treated in our hospital. In clinical courses, they showed ARDS and were moved to
ICU and died and were autopsied. The lungs and other organs were pathologically
investigated what is the pathophysiological findings of clinical ARDS. Elastica
stain, Al-PAS stain and immunohistochemistry for type I and IV collagen, α
smooth muscle actin and Ki-67 were used. The periods of clinical ARDS and the
estimated stages of DAD were compared and clinico-pathologically analyzed.
Results and discussion: A half of ARDS states were clinically diagnosed as
pulmonary infection or tumor infiltration. However, 18 of 20 cases of clinically
diagnosed ARDS were pathologically DAD. The period of ARDS and the stage
of DAD were concordant in all 18 cases. One of non-DAD cases was lung edema
due to acute endocarditis and the other was aspergillosis with CMV pneumonia.
Some cases also showed pathologically acute pneumonia, though the lesions of
pneumonia are localized in the proximal portion of organized DAD. These findings
mean the lesions of pneumonia appear after DAD.
Conclusion: It is confirmed that DAD itself mainly causes ARDS in the patients
associated with chronic underlying diseases under the treatment in a hospital.

P2009
Usefullness of noninvasive ventilation in patients with acute respiratory
failure admitted in the intensive care unit (ICU) – Experience of a Portuguese
ICU
Ana Castro 1 , Pedro Moura 2 , Aurora Cadeco 2 . 1 Pulmonology, Centro Hospitalar
Vila Nova de Gaia- Espinho EPE, Vila Nova de Gaia, Portugal; 2 Intensive Care
Unit, Unidade Local de Saúde do Alto Minho, Viana do Castelo, Portugal
Introduction: Noninvasive ventilation(NIV) is a safe and effective mean of improving gas exchange in patients with many types of acute respiratory failure(ARF).
Study design and patient selection: Retrospective observational study to access
the usefulness of NIV in patients with ARF submitted to mechanical invasive
ventilation(MIV) admitted to the ICU(Santa Luzia Hospital Viana do Castelo,
Portugal). We enrolled adults with ARF admitted to the ICU in 2011. Patients
were analyzed globally and in two subgroups: patients that received MIV and
NIV and patients that received only MIV,recording various parameters, namely,
comorbidities, diagnosis, SAPS II, APACHE II, presence of hypercapnia, pH,
pCO2, MIV duration, number of days in the UCI and release condition. The two
groups were compared by the Chi-square and Mann-Whitney tests.
Results: 104 patients were included, mainly admitted for pneumonia (52%), other
causes of ARF (23%) and COPD exhacerbation/hypercapnic acidemia (HA) (13%).
22 (21%) received MIV and NIV and 92 (79%) only MIV. When analized the
differences between groups, was found statistical significant differences regarding
the diagnosis (p=0,002), presence of hypercapnia (p=0,005), MIV time (p=0,015)
and number days in the ICU (p<0,001), but no differences when compared comorbidities, SAPS II, APACHE II, nutricional status, social dependence or release
condition. NIV was used in patients with HA (36%) and difficult weaning (63%).
Conclusion: NIV was effective in reducing the MIV time and number of days
in the ICU probably because,in selected patients, it reduces the risk of ventilatorassociated pneumonia,however no significant difference in mortality was observed.
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Factors associated with the requirement of ventilatory support during an
acute exacerbation of COPD
Rosalind Benson, Anne Pocock, Nosheen Kazmi, Syed Huq, Sanjeev Agarwal.
Respiratory Medicine, St. Helens and Knowsley Teaching Hospitals NHS Trust,
Prescot, United Kingdom
Background: Invasive or non-invasive ventilatory support is often required for
patients hospitalised with acute exacerbation of COPD (AECOPD). We aimed to
identify some baseline characteristics associated with subsequent requirement for
ventilatory support.
Methods: A retrospective study of consecutive patients admitted with AECOPD
in an acute teaching hospital.
Results: 67 patients (45% male) with a mean (SD) age of 72 (12), % predicted
FEV1 of 55 (20) and baseline ECOG performance status (PS) of 2 (1.2) were
studied. 10 (15%) required invasive or non-invasive ventilatory support at some
point during their admission.

model, Michigan instrument, USA). A vibrating mesh nebulizer (Aeroneb Solo,
Aerogen, Ireland) loaded with amikacine (reference) was tested with its T piece
(Aerogen, Ireland) and Combihaler. A pMDI of sabutamol (100μg, Ventoline,
GlaxoSmithKline, France) was tested with a connector (Minispacer, AirLife,
USA) and Combihaler. All aerosol devices were connected at the “Y” piece on the
inspiratory circuit. Drug delivery on filter was assay.
Results: The duration of nebulization was not statistical different between the T
piece and the Combihaler (42±0,9min vs 43,2±0,9min, p>0,05). The mass of
amikacin deposited on the filter was twice higher with the Combihaler chamber
compared with the Aerogen T-adapter (305.6±9.3 mg vs 142.4±4.9 mg, p<0,001)
corresponding of an increasing of a factor 2 in term of output rate with Combihaler
(7.1±0.2 mg/min vs 3.4±0.2 mg/min; p<0,001). The mass of salbutamol deposited
on the filter was 2.3 fold higher with Combihaler chamber in comparison with the
connector (43.5±6.3 μg vs 18.8±1.9 μg, p<0,05).
Conclusions: In comparison with T piece or connector, the use of the Combihaler
spacer allows increasing the amount of drug delivery by a factor 2 either from
nebulizer or pMDI during mechanical ventilation.

Patient characteristics and admission parameters

Age
% predicted FEV1
Baseline PS
No. of admission in the preceding year
Admission serum glucose, mmol/L
Admission SpO2
Admission lactate, mmol/L
Admission respiratory rate
pH
PaCO2, kPa
PaO2, kPa

Ventilatory support
(N=10)

No ventilatory support
(N=57)

p value

69 (11)
67 (13)
1 (1.25)
1.2 (1.7)
8.1 (3.9)
88 (9)
1.5 (0.8)
24 (10)
7.39 (0.08)
6.85 (1.81)
8.9 (2.6)

73 (13)
54 (21)
2.14 (1.14)
1.1 (1.4)
6.8 (1.9)
94 (3)
1.2 (0.5)
21 (5)
7.42 (0.06)
5.51 (1.15)
10.2 (3.8)

0.38
0.17
0.005
0.84
0.06
0.006
0.09
0.04
0.21
0.004
0.32

Values presented as mean (SD).

Conclusions: Patients with AECOPD who subsequently required ventilatory support had a significantly lower SpO2, higher PaCO2 and a higher respiratory rate
on admission. They also had a relatively better PS. Admission glucose and lactate
levels were also important factors. Identifying high-risk patients based on these
specific criteria on admission may help in managing patients with AECOPD more
aggressively, thereby improving clinical outcomes.

P2011
Prospective comparison of a mobile, unit-use blood gas analysis device with a
classical point-of-care blood gas laboratory machine in the daily ICU routine
Herwig Gerlach, Daniela von Wachsmann, Susanne Toussaint. Anesthesiology
and Critical Care, Vivantes Klinikum Neukoelln, Berlin, Germany
Technical quality of modern “unit-use” blood gas (BG) analyzers has developed
during the last years. In a prospective cohort study, we tested the epoc® device
comparing the ABL-800 Flex® machine routinely over 4 weeks in a surgical ICU.
2 nurses took paired BG samples from 8 long-term ventilated patients. Directly
measured parameters were: pH, PO2 , PCO2 , Na+ , K+ , Glucose, Lactate, Hct
(epoc), and Hb (ABL); calculated parameters: SO2 , BE, HCO3 - , Hb (epoc), and
Hct (ABL). Confounding factors (course of the study, user, patient) were analyzed.
For Na+ , K+ , and Hb, central lab data were also taken into the analysis. Statistics:
t test, Passing-Bablok-Regression, Bland-Altman-Plot, MANOVA.
56 paired samples were analyzed; good accordance was found for K+ , Glucose,
and Lactate; for pH, a systemic deviation (epoc vs. ABL) was seen (delta MW:
+0.03), as well as for Na+ (delta MW: + 5.6); epoc data were nearer to the central
lab data compared with the ABL results. For PO2 and SO2, epoc data were lower;
similarly epoc PCO2 was 1,8 mmHg (delta MW) lower as ABL. For one patient,
considerably higher Hb values were measured with the epoc device. MANOVA
resulted in a low relevance by the user, whereas different patients had a stronger
effect.
Although several differences between both devices were significant, the majority
of parameters had a good accordance. The strongest delta was seen for Na+ , differences for the pH are clinically not relevant. In conclusion, these data demonstrate
that both devices deliver comparable results for most blood gas parameters, and
thus are considered as equivalent methods in daily ICU practice.

P2012
In vitro evaluation of a new spacer for pMDI and nebulizers in mechanical
ventilation
Nabile Boukhettala, Maria Cabrera, Patrice Diot, Thierry Porée, Laurent Vecellio.
EA6305, Centre d’Etude des Pathologies Respiratoires, Tours, France
Protec’Som, Protec’Som Laboratory, Valognes, France
Rationale: The objective of this study was to evaluate the performances of a
new prototype spacer (Combihaler, Protec’Som, France) to improve antibiotic and
bronchodilator delivery either from nebulizer or pMDI
Methods: A Servo 300 ventilator (Siemens, France) set up in controlled volume
(450ml, 15/min, 40/60) was connected to an endotracheal tube. An absolute filter was connected between the endotracheal tube and a lung model (Dual adult

P2013
Predictors of 1-year mortality at hospital admission for acute exacerbations
of COPD – A real-life study
R.T.M. Sprooten 1 , R.H.J. Slenter 1 , D. Kotz 2 , G.J. Wesseling 1 , E.F.M. Wouters 1 ,
G.U. Rohde 1 . 1 Department of Respiratory Medicine, Maastricht University
Medical Center, Maastricht, Limburg, Netherlands; 2 Department of General
Practice, Maastricht University Medical Center, Maastricht, Limburg,
Netherlands
Background: Acute exacerbations of COPD (AE-COPD) are related to high mortality, especially when hospitalization is needed. Predictors for severe outcomes
are still not sufficiently defined which constrains optimal management.
Study objectives: Assess the mortality rate and identify potential determinants of
mortality in a real-life cohort of patients hospitalized for AE-COPD.
Design: Retrospective, observational cohort study including all consecutive patients admitted to the pulmonary ward of the University Hospital Maastricht
between January 1, 2009 and April 1, 2010 for AE-COPD. Potential predictors
were assessed at initial presentation at the emergency room. Primary outcome was
mortality at 1 year. Univariate and multivariate time-to-event analysis using Cox
proportional hazard models were used for statistical analysis.
Results: 260 patients were enrolled. The mean age was 70.5±10.8 years, 50.0%
were male and 63.4% had advanced COPD. In-hospital mortality rate was 5.8%
and the 1-year mortality was 27.7%. Independent risk factors for mortality were
age (Hazard Ratio [HR], 1.04; 95% confidence interval [CI], 1.01-1.07), male sex
(HR, 2.00; 95% CI, 1.15-3.48), prior hospitalization for AE-COPD in the last 2
years (HR, 2.56; 95% CI, 1.52-4.30), prior recorded congestive heart failure (HR,
1.75; 95% CI, 1.03-2.97), PaCO2 ≥6.0 kPa (HR, 2.90; 95% CI, 1.65-5.09) and
urea ≥8.0 mmol/l (HR, 2.38; 95% CI, 1.42-3.99) at admission.
Conclusions: Age, male sex, prior hospitalization for AE-COPD in the last 2 years,
congestive heart failure, hypercapnia and elevated levels of urea at presentation
are independent predictors of mortality within the first year after admission.

P2014
Atrial fibrillation in critical care patients with respiratory failure: Incidence
and clinical effects
Müge Aydogdu 1 , Çigdem Hanazay 1 , Yagmur Aldag 1 , Ayse Bahs 1 , Salih Bilgin 2 ,
Gül Gürsel 1 . 1 Pulmonary Diseases and Intensive Care Unit, Gazi University
Medical Faculty, Ankara, Turkey; 2 Pulmonary Diseases, Samsun Chest Disease
and Chest Surgery Hospital, Samsun, Turkey
Background: Atrial fibrillation (AF) is the most common arrythmia in general
population and among the critically ill patients. If not treated appropriately it might
be an important cause of mortality and morbidity.
Aim: To determine the incidence of AF among critically ill patients and to evaluate
its effect on ICU outcome.
Material and method: The ECGs of all the patients (both intubated and nonintubated) at admission were evaluated prospectively for the presence of AF. Patients
were grouped into two as AF (+) and AF (-) and compared for their ICU outcomes,
cardiac and bronchodilator therapies.
Results: A total of 147 patients (76 male, 71 female) with the mean age of 68±15
years were included in the study. AF was found in 36 (25%) patients and among
them 33 were diagnosed and received treatment before ICU admission. Although
no significant difference was identified at admission APACHE II, length of MV
and NIMV, length of ICU stay, mortality was higher in AF(+) patients (36% vs
21%, p=0.05). Congestive heart failure, history of cerebrovascular event and acute
renal failure development was significanly higher in AF(+) patients (p<0.05).No
significant difference was identified between the two groups when their pre and
post admission bronchodilator therapies were compared. Among the 23 discharged
patients with AF, 12 (52%) were dicharged with warfarin and 11 (48%) with
LMWH.
Conclusion: Atrial fibrillation must be given great importance and must be treated
appropriately since it can be seen in 25% of critically ill patients and the incidence
of heart and renal failure and mortality is higher in those patients.
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Attitudes to oxygen prescription
Jimstan Periselneris, Hugo Farne, Archie Macnair, Sally Hickman,
Rachel Browne, Karnan Satkunam. Respiratory, Queen Elizabeth Hospital,
London, United Kingdom
Background: The BTS guidelines for emergency oxygen use in adults were
published in 2008 to ensure the evidence-based safe usage of this commonly
given drug. Four national BTS audits have repeatedly shown poor prescription
and delivery of oxygen. This was reflected in our data at the Queen Elizabeth
Hospital, Woolwich, a 500-bed district general hospital. We investigated the cause
of poor oxygen use despite mandatory oxygen prescription (trust guidelines) and
incorporation on the bedside prescription chart.
Methods & results: We distributed a survey to medical, nursing, and pharmacy
staff. 113 responses were obtained. Assessment of oxygen knowledge was generally
good among doctors, but 56% of nurses had not had any teaching on the subject.
Amongst doctors 75% felt oxygen would be given no matter what the prescription
stated and 60% felt that nurses did not look for the prescription on the drug chart.
The majority did not believe that it was onerous to prescribe or that blanket provision
of oxygen was harmless. Amongst nurses 47% felt that using oxygen prescription
was onerous. 44% rarely or never signed for oxygen on ward rounds, and only 42%
had changed the delivery device or flow rate independently despite prescription.
40% of pharmacists felt that it wasn’t part of their role to check oxygen prescription
and 50% thought that oxygen would be given regardless of a prescription.
Discussion: Despite recognizing its importance, there are significant attitude barriers to better oxygen prescription. As a result doctors don’t prescribe oxygen
as they believe nurses will ignore the prescription and nurses don’t sign on the
chart as oxygen isn’t prescribed. Attitudes towards oxygen prescription need to be
radically changed to improve matters.

P2016
The noninvasive ventilation results of critical stable hypercapnic patients in
an intensive care unit
Özlem Yazicioglu Moçin, Hüseyin Arpag, Zuhal Karakurt, Nalan Adigüzel,
Merih Kalamanoglu Balci, Cuneyt Saltürk, Gökay Güngör. Respiratory Intensive
Care Unit, Süreyyapasa Chest Diseases and Thoracic Surgery Training and
Research Hospital, Istanbul, Maltepe, Turkey
Introduction: The application of noninvasive ventilation(NIV) in respiratory asidosis(RA) has been defined. The data about use of NIV in patients without RA for
treating hypercapnia is limited.
Aim: We aimed to study the results of NIV application for critic hypercapnic
patients without RA in intensive care unit(ICU).
Methods: Study design: single center, retrospective cohort study. Setting: 22
bed medical ICU in a research and training hospital.Study period: January 2010December 2011.Patients: Hypercapnic (PaCO2≥65mmHg) critic respiratory failure
patients without RA(pH>7.35) who had no contraindications for NIV. ICU severity score(APACHE II), demographics, duration of NIV,arterial blood gas(ABG)
results at admission, during NIV, nasal O2 and on last ICU day, ICU days and
mortality were recorded from patients’ records. Patient data were given as median
and interquartile ratio(IQR,25%-75%).
Results: Of 2103 patients admitted to ICU in study period, 58(2.2%) patients with
inclusion criteria were retrieved. PaCO2 value at admission, during NIV, nasal
O2 and last day of ICU were 74 (69-82), 67 (61-79), 74 (63-80) and 60 (56-66)
mm Hg, respectively (p<0.001) and PaO2/FiO2 values at admission and discharge
were 186(143-235) and 240(202-282), respectively. APACHE II score, duration of
NIV as hours(hr) on first and last day were 16 (12-18), 13 (9-14) and 6 (4-10),
respectively. Days of ICU was 6 (4-9) and mortality in patient population was
4.3% (n=2)
Conclusion: The improvement of hypercapnia in critic patients without RA can be
achieved by intense and regular application of NIV in ICU.Those patients should
be considered for long term home NIV support.

P2017
Intensive care unit mortality of critically ill patients in first 24 hours: A single
center 4-year cohort study
Cüneyt Saltürk, Zuhal Karakurt, Gökay Güngör, Özlem Yazicioglu Moçin,
Merih Balci, Huriye Berk Takir, Feyza Kargin, Nalan Adigüzel. Intensive Care
Unit, Sureyyapasa Chest Diseases and Thoracic Surgery Training and Research
Hospital, Istanbul, Turkey
Aim: There is limited number of studies examining the clinical features of patients
who died within 24 hours of intensive care unit(ICU) admission.In our study we
investigated whether these group of patients are in their terminal stage of desease
or not.
Methods: Study design: Retrospective cohort study,single center. Study place: 22
bed ICU of tertiary research and training hospital. Study period: January 2008–
September 2011. Patients and data: All patients died within first 24 hours of ICU
admission during mentioned period were included.Demographic data of patients,
ICU severity scores (APACHE II),ICU data, time of ICU entry and death were
recorded.Terminal states of patients were identified by evaluating existence of
advanced stage of chronic deseases(cancer, pulmonary parenchymal diseases, neurological diseases) and their functional life perfomance of last 3 months (Karnofsky

performance scale). Statistics: Results are recorded as median and inter quartile
ratio (IQR).
Results: Within the specified period %16 (n=447) of 2787 patients died.96 (%21)
of these patients who died within the first day of ICU admission were included
in the study.Patients’values were found as for age and APACHE II: 68(56-76),
32(26-36) respectively.Distribution of 48 (%50) patients who meet the definition
of terminally ill from 2008 to 2011 were as follows:%0, %60, %46, %63.%15 of
patients died in first hour while %50 of them died in the first 9 hours.
Conclusion: Considering the presence of terminal desease in the half of the patients who died within first day of ICU admission, we recommend to follow these
group of patients in the special units outside the ICU as national health policy and
planning.

P2018
Does severity of obesity effect intensive care outcome of patients with obesity
hypoventilation syndrome?
Nalan Adigüzel, Zuhal Karakurt, Gökay Güngör, Özlem Yazicioglu Moçin,
Merih Balci, Cüneyt Saltürk, Feyza Kargin, Huriye Berk Takir. Intensive Care
Unit, Sureyyapasa Chest Diseases and Thoracic Surgery Training and Research
Hospital, Istanbul, Turkey
Aim: Aim of study is to investigate the effect of severity of obesity on intensive
care (IC) outcome of obesity hypoventilation syndrome (OHS) patients admitted
to ICU with acute respiratory failure (ARF).
Method: Study is designed as retrospective cohort study between June 2009-2011
at ICU of teaching hospital. Patients with hypercapnia (PaCO2 <45mmHg) and
body mass index(BMI) >30 kg/m2 were grouped according to BMI 30-39 as group
1; and ≥40 as group 2 (morbid obesity). Demographic characteristics, comorbid
diseases, blood gasses(ABG), invasive and noninvasive mechanical ventilation,
ICU lenght of stay(LOS), mortality of groups are compared. Results are recorded
as median and interquartile ratio (IQR, 25-75%).
Results: 149 OHS patients were included; 86 patients in Group 1, 66 patients
in group 2. Respectively, patients median age was 66 (55-71), 61 (55-70) years;
admission APACHE II score 16 (15-20), 18 (16-23); admission PaCO2: 75 (6986), 78 (67-85); PaO2/FiO2: 173 (149-216), 180 (155-230) were similiar. IMV
application was %30 and %29, NIV applicaton was 99% and 97%, respectively.
The falling rate of PaCO2 below 45 mmHg was 55% and 75%, respectively
and difference was significant (p<0.015). LOS and mortality rates were similiar
between groups. Device reporting for home ventilation was 40% for group1 and
64% for group 2 (p<0.026). COPD/asthma coexistence was 40.7% at group 1 and
1.6% at group2 (p<0.001).
Conclusion: Obesity and morbid obesity don’t alter ICU outcome of patients
with OHS and ARF. COPD and asthma comorbidity cause persistent hypercapnia independent of BMI. Improvement in hypercapnia in morbid obesity without
comorbidity is better.

P2019
Does technology matter? One intensive care unit’s experience
Russell Graham 1 , Roberta Melton 1 , Adam Mullaly 1 , Stanley Rhone 1 ,
James Fink 2 . 1 Respiratory Care and Pulmonary Diagnostics Services, Memorial
Hermann - Texas Medical Center, Houston, TX, United States; 2 Division of
Respiratory Therapy, Georgia State University, Atlanta, GA, United States
Background: Pneumatic nebulizers (PN) can add significant flow to the circuit
and can harbor harmful pathogens.1 Use of a PN with mechanical ventilation
(MV) often results in incomplete nebulization with retrograde contamination from
the patient. Vibrating mesh nebulizers (VMN) have a physical barrier between the
aerosol pathway and the medication reservoir, reducing risk of contamination. We
hypothesized VMN would provide more effective therapy and potentially reduce
the risk of VAP.
Method: The Neuroscience ICU Respiratory Therapists initiated a QI project,
trialing a VMN (Aerogen, Galway, Ireland), locating one controller in each room
to avoid cross-contamination issues as part of a VAP reduction strategy. All medicated aerosol was perormed by VMN. Cumulative data was compiled for the 12
months prior. The new method (VMN) was used for 9 months, resuming the old
method for an additional 60 day period (to act as an additional control)
Results:

Average Ventilator Days
ICU Length of Stay
VAP Rate (1000 Vent Days)

12 Months Prior
(Old Method)

9 Months
(New Method)

60 Days Post
(Old Method – Control)

5.62
4.52
4.05

3.95
3.51* (p<0.05)
3.87

4.87
3.72
3.83

Use of VMN resulted in a 15% drop in vent days, with a 19% increase during the
60 day return. LOS decreased by 28.7% during the study period. There was no
statistically significant change in VAP rate, possibly due to the change in weighted
value from the decreased vent days.
Conclusions: VMN was preferred by the therapists. In this instance, the advent of
technology was felt to make a significant impact on patient care. Further study of
the impact of choice of aerosol delivery device on patient outcome is indicated.
Reference: [1] Respir Care 2005;50(6):725-741.

354s

M ONDAY, S EPTEMBER 3 RD 2012
P2020
Determination of critical threshold value of SPO2/FiO2 ratio in the diagnosis
of acute lung injury
Rhea Louela Jusi, Encarnita Limpin, Rommel Bayot, Teresita De Guia,
Fernando Ayuyao. Division of Pulmonary and Critical Care Medicine, Philippine
Heart Center, Quezon City, Metro Manila, Philippines
The determination of the critical threshold of S/F ratio for ALI/ARDS was
conducted and evaluated. Corresponding measurements of PF and SF ratio was
obtained from 106 intubated patients with the diagnosis of Respiratory Failure
Type I, non cardiogenic(ALI) admitted in the intensive care units of Philippine
Heart Center from June 2008 to December 2011. A Linear Regression Model [S/F
= 29.6 + 1.09(P/F); p < 0.000] was obtained to determine the critical threshold
of the SF ratio among Filipino patients. A correlation coefficient of 0.804 was
obtained between the P/F and S/F ratio which yielded the critical threshold for SF
ratio of 248 for PF ratio ≤ 200 and a critical threshold SF ratio of 357 for PF ratio
≤ 300. Analysis between ROC AUC of 0.645 and the inverse of FiO2 correlates
with PF ratio (r=0.604) indicate a consistent agreement between that S/F and P/F
ratios. The SF ratio threshold of 248 (corresponding to P/F ≤ 200) yielded a
sensitivity of 100% and specificity value of 96.23% with a likelihood ratio of 26.5
(95%CI: 6.80 – 103.20) for ARDS, while S/F ratio threshold of 357 (corresponding
to P/F ≤ 300) had a sensitivity and specificity of 100% and 98.19%, respectively
with likelihood ratio of 66.23 (95%CI: 18.7 – 283.8) for ALI. The high correlation
between the SF and PF ratio and critical as well as the consistent relationships
between ROC AUC and inverse FiO2 vs. PF ratio, excellent sensitivity and very
satisfactory specificity for ARDS and ALI indicate that the threshold SF ratio of
248 and 357 for PF ratio of 200 and 300 can measure and discriminate ARDS and
ALI among critically ill Filipino patients.

P2021
Influence of the pattern of admission on the outcome of patients admitted to a
respiratory intensive care unit: Does the step-down pathway differ from the
step-up one?
Ilaria Valentini, AngelaMariaGrazia Pacilli, Paolo Carbonara, Rita Vitale,
Laura Castaldi, Luca Fasano, Stefano Nava. Respiratory and Critical Care Unit,
Sant’Orsola Malpighi Hospital, Bologna, Italy
The influence of the location prior to the admission in a Respiratory Intensive Care
Unit (RICU) on the patients’ outcome has never been assessed. We have evaluated
the clinical outcomes and prognostic indices, according to their provenience, in
175 consecutive patients admitted over 1-year period in our RICU. 37% of the
patients were admitted directly from the Emergency Room (ER), 27% from one
of the Intensive Care Units (ICUs)within our hospital, 18% from our Respiratory ward (RW) and 18% transferred from other medical wards(OWs). Patients
transferred from our RW had a significantly higher SAPSII score (44±10 vs
34±13,33±13 and 41±14, for ER,ICUs and OWs, respectively), a lower albumin
(2.9±0.5 vs 3.2±0.6 and 3.6±0.5 for ICUs and ER, respectively). All the other
clinical variables were similar except for CHF that was lower in those patients
admitted from the ICUs. Mortality rate was significantly higher in the patients
transferred from our RW and OWs (15%,18%,38%,43% for ER,ICUs,OWs and
RW, respectively). A Cox multivariate analysis and the mortality risk (Hazard
ratio) showed that an high SAPS II score (p<0.0114), low blood albumin levels
(p<0.0216), non invasive mechanical ventilation (NIV) (p<0.004) and congestive
heart failure (p<0.0481) were significantly associated with the mortality rate. In
conclusion, when our RICU acts as “step-down” the mortality rate is lower than
when it acts as “step-up”, probably because these latter patients are admitted in
end-stage conditions. NIV was surprisingly correlated with an high mortality risk,
because in a large subset of patients it was used as ceiling treatment.

241. Noninvasive ventilation for weaning and
acute exacerbation management of airway
obstruction

Methods: Retrospective study of inpatient records with principal diagnosis of
asthma, age ≥18 years, in acute care hospitals of the national healthcare system
(N=85) in mainland Portugal, with discharges between 2000 and 2010 (N=17 446).
Analysis of all episodes that included IV and NPPV that were identified using
ICD-9-CM (codes 93.9x and 96.7x). The Charlson/Deyo index, a comorbidity risk
adjustment measurement, was used.
Results: In 1 041 episodes (6%) ventilatory support was needed: NPPV 2.3% and
IV 3.6%. NPPV use increased from 17 to 79 cases, mainly after 2007, while IV use
decreased over the years. Length of stay (days) was similar in both ventilation procedures. Mortality for IV was significantly higher than for NPPV (15% vs. 2.2%).
Characteristics of adults hospitalized with asthma who needed NPPV or IV
NPPV (N=407)

IV (N=634

Gender: Male/Female
115 (28.3%)/292 (71.7%) 284 (44.8%)/350 (55.2%)
Age: Median (P25–75)
64.9 (57.0–75.0)
52.2 (37.0–69.0)
Comorbidities: Charlson/Deyo index
0.93
0.49
No comorbidities
169 (41.5%)
427 (67.4%)
Length of stay (days): Median (P25–P75)
9.0 (6.0–13.0)
8.0 (4.0–16.0)
In-hospital mortality (N=104, 10%)
9 (2.2%)
95 (15%)

Conclusion: NPPV is increasingly used in severe asthma exacerbations. Patients
treated with NPPV have a lower mortality rate despite of being older and having
an increased comorbidity risk index. Prospective studies are strongly needed.

P2023
Non invasive proportional assist ventilation in management of severe asthma
exacerbation
Khaled Hussein, Mohamed Metwally. ICU Unit of Chest Diseases Department,
Assiut University Hospital, Assiut, Egypt
Background: NIV could be beneficial in selected patients with severe asthma
exacerbation (SAE). However, its role is still not well defined.
Objective: To evaluate the efficacy of NIV using proportional assist ventilation
(PAV) in SAE after failure of conventional medical treatment (CMT).
Patients&Methods: Thirty patients with SAE were failed to respond on CMT.
NIV was applied via face mask as a last resort before intubation.
Results: The mean age was 39.2±9.7 with female predominance (19 females
Vs 11 males). The successful outcome was achieved in 23/30 patients (76.6%).
Follow up of respiratory distress and gasometric parameters after 1 hour NIV in
successful group was shown in table 1.
Table 1. Follow up of respiratory distress and gasometric parameters after 1h NIV
Parameter
Heart rate
Respiratory rate
pH
PaCO2
PaO2
PEFR % predicted

Conventional therapy

1h NIV

P value

125.3±9.3
38.2±3.3
7.28±0.03
55.3±5.3 mmHg
58±4.8 mmHg
39±7.4

107.4±5.3
25.4±2.7
7.36±0.04
42.5±2.1 mmHg
87±5.9 mmHg
64±6.1

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

PEFR in successful and failure groups are shown in figure 1.

After 1h NIV, there were significantly (P<0.01) higher tidal volume, peak inspiratory pressure and triggered breaths % in successful group Vs failure group.
Conclusion: NIV can relieve respiratory distress and improve gas exchange in majority of patients with severe asthma exacerbation who are candidate for intubation
after failure of CMT.

P2022
Invasive and noninvasive ventilation in adults hospitalized with asthma in
Portugal – Nationwide data from 2000-2010
Daniela Alves 1 , Alberto Freitas 2 , Manuel Vaz 3 , Tiago Jacinto 2 , João Fonseca 2 .
1
Pulmonology, Hospital de Braga, Braga; 2 Centro de Investigação em
Tecnologias e Sistemas de Informação em Saúde, Faculdade de Medicina da
Universidade do Porto; 3 Pulmonology, Hospital de São João, Porto, Portugal
Introduction: Few studies have addressed the use and outcomes of invasive (IV)
and noninvasive positive pressure ventilation (NPPV) in severe asthma exacerbations.
Objective: To describe the use of IV and NPPV in patients hospitalized due to
asthma in Portugal from 2000 to 2010.

P2024
Mixed acid-base disorders, hydroelectrolyte imbalance and lactate
production in hypercapnic respiratory failure: The role of noninvasive
ventilation
Fabio Di Stefano 1 , Vittoria Conti 2 , Marta Di Nicola 3 , Angelo Petroianni 2 ,
Claudio Terzano 2 . 1 Respiratory Medicine Unit, Dept. of Internal Medicine,
Azienda USL Pescara, Pescara; 2 Respiratory Medicine, Fondazione Eleonora
Lorillard Spencer Cenci, Sapienza University of Rome; 3 Dept. of Biomedical
Science, University “G. d’Annunzio” of Chieti-Pescara, Chieti, Italy
Hypercapnic COPD exacerbation in patients with comorbidities is complicated by
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mixed acid-base, hydro-electrolyte and lactate disorders. Aim of this study was
to determine the relationships of these disorders with the requirement for and
duration of noninvasive ventilation (NIV).
Methods: Sixty-seven consecutive patients who were hospitalized for hypercapnic COPD exacerbation had their clinical condition, respiratory function, blood
chemistry, arterial blood gases, blood lactate and volemic state assessed. Heart and
respiratory rates, pH, PaO2 and PaCO2 and blood lactate were checked at the 1st,
2nd, 6th and 24th hours after starting NIV.
Results: Nine patients were transferred to the intensive care unit. NIV was performed in 11/17 (64.7%) mixed respiratory acidosis–metabolic alkalosis, 10/36
(27.8%) respiratory acidosis and 3/5 (60%) mixed respiratory-metabolic acidosis
patients (p=0.026), with durations of 45.1±9.8, 36.2±8.9 and 53.3±4.1 hours, respectively (p=0.016). The duration of ventilation was associated with higher blood
lactate (p<0.001), lower pH (p=0.016), lower serum sodium (p=0.014) and lower
chloride (p=0.038). Hyponatremia without hypervolemic hypochloremia occurred
in 11 respiratory acidosis patients. Hypovolemic hyponatremia with hypochloremia
and hypokalemia occurred in 10 mixed respiratory acidosis–metabolic alkalosis
patients, and euvolemic hypochloremia occurred in the other 7 patients with this
mixed acid-base disorder.
Conclusions: Mixed acid-base and lactate disorders during hypercapnic COPD
exacerbations predict the need for and longer duration of NIV.

P2025
Noninvasive ventilation (NIV) for acute hypercapnic respiratory failure
(AHRF): Is the helmet an effective interface? A pilot RCT
Chiara Mega 1 , Lara Pisani 1 , Paolo Navalesi 2 , Andrea Bellone 3 , Raffaele Scala 4 ,
Vanessa Repetto 2 , Corrado Zenesini 5 , Luca Fasano 1 , Manuela Del Forno 1 ,
Stefano Nava 1 . 1 Respiratory and Critical Care, Sant’Orsola Malpighi Hospital,
Bologna, Italy; 2 Medicina Traslazionale, Università Piemonte Orientale, Novara,
Italy; 3 Emergency Department, A.O Sant’Anna, Como, Italy; 4 Respiratory Unit,
San Donato Hospital, Arezzo, Italy; 5 Dipartimento Sanità Pubblica, AUSL
Bologna, Area Epidemiologia, Bologna, Italy
To date the helmet is rarely used in AHRF, despite in hypoxic respiratory failure,
it is employed as a “rotating” strategy when the facial mask is poorly tolerated.
In a multicenter RCT, we compared the clinical efficacy of a new helmet designed
to specifically improve the performance in COPD vs a full face mask during an
episode of AHRF.
17 COPDs with AHRF were randomly assigned to receive NIV either with
full face mask (Group A, n=9, pH = 7,26±0.07, PaCO2 = 73.7±10.8mmHg,
PaO2 /FiO2 = 97.3±53.7) or the helmet (Group B, n=8, pH = 7.24±0.05, PaCO2
= 83.3±14.2mmHg, PaO2 /FiO2 = 100.6±41). In the former group the ventilator
settings were decided according to the usual practice (i.e. the maximal inspiratory pressure tolerated and CPAP = 4cmH20), while in latter group according to
published data (Crit Care Med 2009; 37:1921).
ABGs were evaluated at admission,1 and 6 hour and then everyday until discharge. Vital parameters, discomfort scale, dyspnea score and adverse events were
recorded.
Baseline characteristics did not differ significantly between the two groups. 2 and
1 patients for groupA and B respectively required intubation. NIV improved gas
exchange vs baseline (p<0.05) both with mask and helmet (pHA = 7,34±0.08,
PaCO2A = 59.7±12.3mmHg, and pHB = 7,30±0.06, PaCO2B = 70.4±13.8mmHg,
at 1h; and pHA = 7,39±0.07, PaCO2A = 55.2±11.2mmHg, pHB = 7,39±0.04,
PaCO2B = 58.0±6.0mmHg, at 6 h). No differences in vital signs, patients’ comfort
and dyspnea score were observed between the two groups.
In conclusion in this pilot RCT we have shown that the helmet may be a valid
alternative to the “classical” full face mask during an episode of AHRF, making
the former interface possible alternative for “rotating” strategy.

P2027
Factors predicting outcome of non-invasive ventilation (NIV) for acidotic
hypercapnic respiratory failure (AHRF) from lung diseases other than COPD
Sarah Elgarf 1 , Alice Turner 2 , Ben Beauchamp 1 , Rahul Mukherjee 1 .
1
Department of Respiratory Medicine & Physiology, Heart of England NHS
Foundation Trust, Birmingham, United Kingdom; 2 Queen Elizabeth Hospital
Research Laboratories, University of Birmingham, United Kingdom
Background: NIV is the treatment of choice for AHRF in acute exacerbation
of COPD, neuromuscular and thoracic cage disorders, but its indications have
widened in UK hospitals, particularly in patients with AHRF of any cause whose
comorbidities preclude invasive ventilation - we sought to establish the predictors
of outcome in non-COPD Lung and Airway patients with AHRF.
Methods: Cohort analysis of prospectively collected data on acute NIV for nonCOPD Lung and Airway diseases with AHRF in a ward-based NIV unit over 5 years
recording diagnoses, demographics, response to NIV at 4 hours and in-hospital
deaths (univariate analyses as total numbers too low for logistic regression).
Results: NIV was used to treat 39 episodes of pneumonia, 25 of exacerbations
of non-cystic fibrosis (CF) bronchiectasis, 15 of asthma and 3 of CF (in 38, 22,
11 and 3 individuals respectively); comprising 5.67% of all acute NIV episodes.
All subgroups among non-COPD Lung and Airway patients receiving NIV for
AHRF had impaired lung function with mean FEV1 of 34%, 41%, 43% and 18%
respectively; 2 from the pneumonia group were intubated and 12 died during
the admission - significantly more than the other subgroups (p=0.049); initial pH
significantly predicted death in non-CF bronchiectasis (p=0.007).
Conclusions: In conditions other than COPD exacerbations, neuromuscular and
thoracic cage disorders, acute NIV is used little in our unit (5.67%); when used,
the predictors of death are broadly similar to COPD in non-CF bronchiectasis,
but less predictable in the other groups, pneumonias being associated with higher
co-morbidity and in-hospital mortality.

P2028
Long-term survival of COPD patients after first hospital admission with
respiratory insufficiency and treatment with non-invasive ventilation in a
respiratory ward in Denmark
Ingrid Louise Titlestad. Department of Respiratory Medicine, Odense University
Hospital, Odense, Denmark
Introduction: Implementation of non-invasive ventilation (NIV) as an add-on
treatment has been used routinely since 2004 at a University Hospital in Denmark,
and data on COPD patients admitted to hospitals in Denmark have been monitored
the last three years (National Indicator Project on COPD) show 30-day mortality
rates of 10%. No data on long-term survival on COPD patients in Denmark have
reported.
Method: Data from medical journals were retrieved from all patients admitted
with respiratory insufficiency (respiratory acidosis and hypercapnea) and known or
suspected COPD in exacerbation receiving non-invasive ventilation from January
1st 2005 until December 31st 2007. Demographic data collected included age and
gender when receiving treatment with NIV for the first time.
Results: In total 257 patients (147 female/110 male) received NIV for the first
time. The median age was in all 72 [25-percentile: 65.2 years and 75-percentile:
79.2 years]. The 30-day mortality rate was 29.3%. Survival grouped by gender
is illustrated in Fig. 1. There was no statistical significant difference between the
groups. The total observation time was between 5 and 7 years.

P2026
Effects of non invasive ventilation on left and right hemodynamic parameters
during acute respiratory failure secondary to COPD exacerbation
Baldassare Canino, Vincenzo Calandrino, Caterina Urso, Roaul Aiello,
Rosalia Lo Presti, Gregorio Caimi. Internal Medicine and Specialist (DIMIS),
University of Palermo, Italy
Non Invasive Ventilation (NIV) is a technique used in different forms of acute
respiratory failure that allows the patient to provide a full or partial ventilatory
support without intubation. NIV has obvious effects on lung mechanics, but the
changes that brings to the pulmonary vascular circulation, and to the right and
left ventricle are more less investigated. Based on this assumption, we studied 32
patients (18 men, 14 women, mean age 72.0±7.5 years) with respiratory failure
secondary to COPD exacerbation who required NIV and we submitted to transthoracic echocardiography at the admission and at the resolution of respiratory failure.
We have therefore shown that NIV not only has positive outcomes on right ventricular function (reduction of Pulmonary Insufficiency, Tricuspid Regurgitation,
and four-chambers Right Ventricolar Systolic and Diastolic Areas and short-axis
Diameters with secondary improving of Tricuspid Annular Plane Systolic Excursion), but had a statistical positive effect also on left ventricular function (Ejection
Fraction increase, p < 0,05). Minimizing the effect of ventricular interdependence
and deflating the lung, NIV not only has positive results on right hemodynamic
parameters but, increasing venous return to the left ventricle and recovering the
stroke volume, also improves its performance.

Figure 1. Survival plot for all patients admitted to a respiratory ward (2005-2207) with respiratory
acidosis and hypercapnea receiving NIV for the first time.

Conclusion: The mortality rate of patients receiving NIV is as expected high, but
the 5 years survival rate was 23.7% and with a trend of more female than male
long-term survivors.

P2029
Secondary gain from illness leading to prolonged weaning failure
Abdel Hakim Bayarassou, Wolfram Windisch, Jan Hendrik Storre. Pneumology
(Lungenklinik), Cologne-Merheim Hospital, Kliniken der Stadt Köln gGmbH,
Witten/Herdecke University Hospital, Cologne, Germany
Objective: For some patients prolonged weaning from invasive ventilation comes

356s

M ONDAY, S EPTEMBER 3 RD 2012
along with a temporary transfer to home mechanical ventilation. This is associated
with a high logistic support, infrastructure of staff and costs for health insurance.
Here, patients’ physical abilities for weaning needed to be monitored closely to
avoid mismanagement of patients.
Methods: Tracheotomised COPD-patients on home mechanical ventilation were
analysed during readmission for a follow-up visit and possible decannulation.
Results: Three COPD-patients were identified. All patients showed clear evidence
to perform weaning from invasive positive pressure ventilation. However, one
homeless patient (50years/male) refused to be weaned due to anxiety loosing his
new established home environment. A second patient (64years/male) refused to be
weaned based on fear loosing the financial support given from the health insurance
to patient’s family for nursing. A third patient (65years/female) was successfully
weaned to noninvasive ventilation, but called for re-tracheostomy due to fear
loosing infrastructure of staff at home.
Conclusion: Prolonged weaning and establishment of invasive home mechanical ventilation can lead to secondary gain from illness. Following, the goal of
self-determined living can be contrary to prospective medical therapy.

P2030
Who benefits most from non-invasive ventilation for hypercapnic
exacerbations of chronic obstructive pulmonary disease
David Miller, Kimberly Scott, Iain Murray, Gillian Thain, Graeme Currie.
Respiratory Unit, Aberdeen Royal Infirmary, Aberdeen, United Kingdom
Introduction: Non-invasive ventilation (NIV) has revolutionised the management
of hypercapnic exacerbations of chronic obstructive pulmonary disease (COPD).
We wished to evaluate factors related to its overall success in the “real-life” setting.
Methods: A retrospective analysis of patients receiving NIV for a hypercapnic
exacerbation of COPD was performed. Demographics, laboratory data, blood
gases and outcomes (hospital discharge or in-patient death) were extracted and
subsequently analysed to identify factors relating to its overall success or failure.
Results: Over 6 years, 240 patients (mean age 70 years), received NIV with mean
pH and pCO2 prior to NIV 7.24 and 10.4kPa respectively; of these, 167 survived to
hospital discharge with a median age (70 vs. 74; p=0.02) lower than non-survivors.
Absolute values of pH and pCO2 (higher and lower respectively) prior to NIV and
at 1 hour were both associated with successful hospital discharge. An improvement
(p=0.02) in pH within an hour of receiving NIV - but not pCO2 - was associated
with surviving to hospital discharge. Of all laboratory data assessed, only baseline
urea was significantly (p=0.021) associated with a successful outcome.
Conclusion: Younger patients with a lower urea, higher pH and lower pCO2 at
baseline and who demonstrate an improvement in pH within 1 hour, are more likely
to have a successful outcome when given NIV for a hypercapnic exacerbation of
COPD on an unselected basis.

P2031
Efficacy of non invasive mechanical ventilation (NIV) for acute respiratory
failure (ARF) in COPD patients with and without pneumonia
Giovanni Alessandrini, Caterina Antonaglia, Alessia Steffanina, Paolo Marinelli,
Matteo Bonini, Michela Mordenti, Mattia Internullo, Tullia Villani,
Stefano Schiavetto, Elena Angelici, Paolo Palange. Department of Public Health
and Infectious Diseases, Lung Function Unit, “Sapienza” University, Rome, Italy
Background: NIV represents one of the major technical advances in the management of ARF. Several data in literature showed the efficacy of NIV in COPD
hypercapnic patients and in immunodepressed pneumonia patients. By contrast, the
role of NIV in the treatment of pneumonia in COPD patients is controversial. We
compared the efficacy of NIV for treating ARF in a group of immunocompetent
COPD patients with and without pneumonia (ARF-P and ARF-NP).
Methods: Among patients referred to our ward, we studied 12 COPD patients with
ARF-P (66.3±14.6SD years) and 9 with ARF-NP (74.5±4.6 years). Diagnosis
of COPD and pneumonia were made according to International Guidelines. All
patients were treated with a standard NIV pressure-support protocol. The following
parameters were chosen as endpoints and recorded at baseline (B) and at 48 hours
of NIV treatment: arterial PO2, PCO2, pH, and respiratory rate (RR). Data were
analyzed using SPSS 17 statistical software.
Results: No differences in respiratory variables between the two groups were
observed at B (p=ns). At 48 hours of NIV treatment, ARF-P patients showed
a significant improvement in PO2 (69.3±10.9 vs 56.9±6.9; p=0.003), a significant reduction in PCO2 (51.0±9.4 vs 62.7±11.4; p=0.0008) and RR (18.6±2.1
vs 27.6±3.7; p=00.1). No differences were observed in pH value (7.4±0.1 vs
7.4±0.1; p=ns). Similar results were observed in the ARF-NP group. Time to
hospital discharge was not significantly different between groups.
Conclusions: In COPD patients, NIV treatment for ARF is effective independently
of the presence of pneumonia. Results should be confirmed on a larger population.

P2032
Nasal non-invasive positive pressure ventilation for moderate exacerbation of
chronic obstructive pulmonary disease (COPD) treated in a Tunisian medical
ward
Ibtihel Khouaja, Habib Ghedira. Pavillon 1, Abderrahmane Mami Hospital,
Ariana, Tunisia
Nasal Non-Invasive Positive Pressure Ventilation (NNPPV) is a soft method with
a low burden which can be used in medical ward and may improve the outcome
of COPD exacerbation.
Aim: The aim of this study is to evaluate the effectiveness of the addition of
NNPPV to usual medical care in improving the outcome of patients treated in a
medical ward for an exacerbation of COPD with moderate hypercapnia.
Methods: Among 25 patients who were hospitalized for an exacerbation of COPD
with moderate hypercpnia, 10 were randomly selected to receive NNPPV (NNPPV
group) and then compared to the 15 patients who received only an optimal medical
treatment without ventilation support (control group).
Results: The age of patients who received NNPPV did not differ from that of
control group (63±10 yrs-old vs 66±9 yrs-old; p = 0,31) and neither did the
blood gas on admission (PaO2: 46±9 vs 49±12 mmHg; p=0,56; PaCO2: 58±12
mmHg vs 57±9 mmHg; p=0,80; pH: 7,39±0.1vs 7,38±0.06, p = 0, 8). None of
the patients treated with NNPPV died or was transferred to ICU while 2 died and
3 were transferred to ICU among patients of control group. Also, time to improve
for blood gas parameters was shorter and on day one we recorded a PaO2 =
33.6±14 mmHg in NNPPV group vs 17.28±19 mmHg in control group (p=0,02)
and a PaCO2 =-4±13 mmHg in NNPPV group vs 16±7.5 mmHg in control
group (p=0,04).
Results: NNPPV in COPD patients treated for an exacerbation with moderate
hypercapnia shortens time to improve of blood gas and is likely to reduce mortality
and the need of more invasive ventilation methods.

P2033
Noninvasive ventilation as an end-of-life measure in patients with chronic
obstructive pulmonary disease
Jih-Shuin Jerng 1 , Yen-Fu Chen 2 , Huey-Dong Wu 3 , Chong-Jen Yu 1 . 1 Internal
Medicine, National Taiwan University Hospital, Taipei, Taiwan; 2 Internal
Medicine, National Taiwan University Hospital Yun-Lin Branch, Yun-Lin,
Taiwan; 3 Integrated Diagnostics-Therapeutics, National Taiwan University
Hospital, Taipei, Taiwan
Background: Noninvasive ventilation (NIV) has been deemed as a useful measure
for reducing the probability of invasive mechanical ventilation in patients with
acute exacerbation of chronic obstructive pulmonary disorders (COPD). However,
The role of NIV as a palliative measure in dying patients with COPD remains
unclear.
Aim: To investigate the usefulness of NIV an an end-of-life measure in patients
with COPD.
Patients and methods: We retrospectively reviewed the medical records of COPD
patients who died of respiratory failure and had been receiving NIV at the end of
life in a university-affiliated medical center.
Results: In 683 COPD patients who died, only 47 (7%) was under NIV support
as a palliative measure before death. Most patients (70%) died in general ward,
and while the minority of patients had a preexisting “do-not-intubate” (DNI) will,
76% placed a DNI documentation after initiation of NIV. There was no significant
increase of respiratory rate or worsening of other vital signs 24 hours after starting
NIV, suggesting the usefulness of NIV to prevent progression of distress. The
consciousness significantly deteriorated (p=0.001) after the starting of NIV, which
prevented the use of opioids or sedative agents. The mean length of NIV was
8.7±7.3 days and most of the patients (79%) were maintaining the NIV until they
died, suggesting the tolerability.
Conclusions: Our study results suggest that NIV might be useful for dying COPD
patients, who might experience a comfortable dying process. For relieving distress
caused by respiratory failure, NIV may be a useful alternative measure to alleviate
the dyspnea or discomfort. Further prospective study might be required.

P2034
Acetazolamide for reversing metabolic alkalosis during NIV treatment for
AECOPD
Laura Borgognoni, Mattia Internullo, Liborio Sardo, Paolo Marinelli,
Caterina Antonaglia, Alessia Steffanina, Giovanni Alessandrini, Matteo Bonini,
Elena Angelici, Francesco Vaccaro, Paolo Palange. Department of Public Health
and Infectious Diseases, Lung Function Unit, “Sapienza” University, Rome, Italy
Background: COPD is a leading cause of morbidity and mortality. Hypercapnic
respiratory failure during acute exacerbation of COPD (AECOPD) strongly influences the prognosis. Non invasive ventilation (NIV) is an effective treatment
for AECOPD. NIV may be less successful in the presence of metabolic alkalosis
(MAlk), due to the associated reduced ventilator drive. This study aims to assess
the effect of acetazolamide (ACET) on the correction of MAlk, as well as of
hypercapnia, during NIV for AECOPD.
Methods: Among patients referred to our clinical ward and treated with NIV, seven
subjects (78.7±7.8 years) with AECOPD, hypercapnic (PaCO2 ≥45mmHg) respiratory failure (PaO2 ≥60mmHg), and MAlk (pH ≥ 7.40 and HCO3- ≥30mmol/L)
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were enrolled in the study. Twenty-four hours (Day 0) from starting NIV treatment,
ACET 500mg p.o. daily for two consecutive days (Day 1 and 2) was administered. The following parameters were measured: arterial PO2, PCO2, pH, HCO3-,
chloride and urinary pH. Results are expressed as mean±SD. Student t-test with
Bonferroni’s correction was used for statistical analysis.
Results: Both at Day 1 and 2, pH and PaCO2 were significantly reduced compared
to Day0: pH 7.42±0.04 vs 7.45±0.04, p= 0.02; PaCO2 58±4mmHg vs 68±10,
p= 0.03. HCO3- decreased with ACET, being the reduction more pronounced at
Day2 compared to Day 0 (36.2±4.8mmol/L vs 45.9±6.2, p= 0.0006). Conversely,
urinary pH significantly increased during ACET. No drug adverse events were
observed.
Conclusions: ACET may be useful for the correction of MAlk during AECOPD
that requires NIV. A reduction in both pH and PaCO2 can be obtained in the first
24-48 hours of treatment. Further studies are needed on its long term efficacy.

a metabolic acidosis; a mixed metabolic and respiratory acidosis in patients 3 &
4 - with the acidosis preceding hypercapnia (Case 3) or being out of proportion
to CO2 rise (Case 4). All four patients improved with initiation of NIV combined
with active fluid/electrolyte management. A sample ABG time series (Case 3)
showing initial eucapnia with acidosis leading to hypercapnia is shown:

P2035
Arterial bicarbonate as a determinant of the length of non-invasive
ventilation (NIV) in COPD patients with acute hypercapnic respiratory
failure (AHRF)
Sushil Agarwal 1 , Vikas Punamiya 1 , Shiva Bikmalla 1 , Christopher Bond 1 ,
Biman Chakraborty 2 , Harjeevan Gill 1 , Ben Beauchamp 1 , Rahul Mukherjee 1 .
1
Department of Respiratory Medicine & Physiology, Heart of England NHS
Foundation Trust, Birmingham, United Kingdom; 2 School of Mathematics,
University of Birmingham, United Kingdom

The classic Acidotic Hypercapnia picture.

Acidosis preceding hypercapnia on ABG Time series
Time

pH
pO2
pCO2
Bicarbonate
Base Excess

Day 1:
FIO2=0.28

Day 2:
FIO2=0.24

Day 2:
1 hour post NIV

Day 2:
4 hours post NIV

7.336
11.2
5.56
21.6
-3.2

7.143
8.76
11.8
N/A
-4.0

7.367
6.55
7.51
29.4
+3.0

7.462
7.91
5.7
29.8
+6.2

Discussion: Acidotic hypercapnia could be a further subtype of respiratory failure (akin to previously described Type 4 or shock-muscle hypoperfusion related
respiratory failure) for which larger confirmatory studies and prospective trials to
establish the efficacy and timing of NIV are required.

Introduction: Factors related to length of stay are complex and related to many
non-medical factors, however length (duration) of NIV treatment is not. Although
the associations of mortality of patients requiring NIV are well-documented
(Thomas A et al. Thorax 2010; 65:4. A33.), the determinants of the length of NIV
have not been clearly elucidated, which we decided to investigate.
Methods: A retrospective analysis of the initial arterial blood gas bicarbonate
(HCO3 mmol/L)values on 115 consecutive episodes of NIV for at a dedicated
respiratory NIV unit from 01 Jan to 31 Oct 2011 was carried out. Analysis of
blood gases and duration of use of NIV (in days) was documented and analyzed.
Results: There were 115 patients admitted with AHRF with COPD. Plotting a
graph with HCO3 and length of NIV we see that it has a linear relationship.

The p-value for HCO3 as a determinant of length of NIV is 0.00084, which
suggests that it is significant.
Conclusion: This scientific survey indicates that the length of NIV therapy in
patients in AHRF increases with a higher HCO3 . Though outcome and mortality
is closely linked to the pH, length of NIV is more closely linked to the HCO3 .
This is explained by the fact that people with higher HCO3 are likely to have had
chronic respiratory failure for longer and are likely to take longer to recover from
the respiratory failure.

P2037
A cohort study for improvement of asthma attack by noninvasive positive
pressure ventilation (NPPV)
Tomoya Katsuta 1 , Toshimitsu Suwaki 1 , Takayuki Kamao 2 , Shuzi Okahara 3 .
1
Respirology, Sumitomo Besshi Hospital, Niihama, Japan; 2 Internal Medicine,
Kaneda Hospital, Maniwa, Japan; 3 Critical Care Medical Center, Tsuyama
Central Hospital, Tsuyama, Japan
Objective: A few study of efficacy of NPPV therapy in asthmatic patients have
been reported. We studied efficacy and incidence rate of NPPV therapy.
Method: This prospective cohort study was performed in two hospitals in Okayama
prefecture, Japan. All of the patients admitted because of asthma attack between
January 2005 and June 2010.Patients had to fulfill the following criteria before
hospitalization. 1. The patients’ peak flow is less than 200L/min or 30% of his or
her best peak flow 2. Borg scale is nine or ten. Hospitalization patients had to fulfill
the following criteria for NPPV therapy. 1. Patients received PaCO2 >45mmHg
and pH<7.351. 2. His or her Borg scale is ten.
Results: 94 patients were included in the study. Fourteen patients were received
NPPV therapy.All patients avoided receiving mechanical ventilation.
Figure 1 shows profile of pH in the patients receiving NPPV. Figure 2 shows
profile of Borg scale in the patients receiving NPPV.

Figure 1. Profile of pH in asthmatic patients received NPPV.

P2036
Acidotic hypercapnia: Beyond type 1 and type 2 respiratory failure
Ambika Talwar 1 , Vikas Punamiya 1 , Shiva Bikmalla 1 , Sushil Agarwal 1 ,
Ben Beauchamp 2 , Rahul Mukherjee 1 . 1 Department of Respiratory Medicine &
Physiology, Heart of England NHS Foundation Trust, Birmingham, West
Midlands, United Kingdom; 2 Department of Physiotherapy, Heart of England
NHS Foundation Trust, Birmingham, West Midlands, United Kingdom
Introduction: The indications of non-invasive ventilation (NIV) have widened in
the recent years, which is now used in treating hypercapnia with acidosis in a
variety of patients. However, in many of the patients treated with NIV, the acidosis
may have preceded the hypercapnia. The current case series from our 11-bedded
ward based NIV unit describes such acidotic hypercapnia: hypercapnic respiratory
failure following metabolic acidosis.
Methods: Time series of Arterial Blood Gas (ABG) findings in 4 patients with
acidotic hypercapnia with a background of COPD confirmed with spirometry.
Results: The ABGs for cases 1 and 2 showed a rising CO2 following the onset of

Figure 2. Profile of Borg scale in asthmatic patients received NPPV.

Conclusion: The proportion of patients need NPPV therapy is 15%. In asthmatic patients NPPV therapy appears highly effective in correcting gas exchange
abnormalities and severe dyspnea.
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P2038
Should teaching about non-invasive ventilation be made mandatory to all
grades of general medical doctors? An audit of junior doctor knowledge
regarding the management of patients on NIV before and after teaching
sessions
Maria Aisha McClintock-Tiongco, Jane Evans, Yee-Ean Ong. Respiratory
Medicine, St. George’s Hospital, London, United Kingdom
Introduction: Patients on non-invasive ventilation (NIV) are usually looked after
out of normal working hours by general medical doctors.
Aims and objectives: We sought to determine the level of knowledge about NIV
amongst general medical foundation (F1) doctors, core medical trainees (CMT)
and specialist registrars (SpRs) before and after teaching.
Methods: Junior doctors were asked to complete a questionnaire covering knowledge about the criteria for commencing NIV, initial settings and appropriate
manipulation of NIV machines according to patient response before and after
mandatory teaching for F1 and CMT trainees and a voluntary attendance session
for SpRs.
Results: Forty-nine doctors completed the questionnaire pre-teaching and all F1
and CMT doctors attended training but only 5/16 SpRs attended teaching.
Some of the most concerning findings were that all grades were poor at defining
type II respiratory failure pre- and post-teaching. Knowledge about initial ventilator
settings, alteration of pressure settings and target oxygen saturations on NIV were
poor before teaching (although better in SpR group than more junior doctors).
Majority would have aimed for pressure settings too low to be effective. However,
knowledge improved substantially after teaching amongst those who attended.
Conclusion: Baseline knowledge of all grades of junior doctors about practical
NIV care is poor risking ineffective treatment but this can be improved by teaching.
However, sessions need to be mandatory to ensure attendance.

P2039
Short and long-term outcomes after the first episode of non-invasive
ventilation (NIV) for an acute exacerbation of COPD (AECOPD) on a
general ward
K.H.M. Walraven, M. van Vliet, J.A. van Noord. Department of Respiratory
Diseases, Atrium MC Parkstad, Heerlen, Limburg, Netherlands

II: 16±8. Inpatient days: 14±12. Diagnosis, %: chronic respiratory disease 50, heart
failure 11, cancer 10, pneumonia 10, neuromuscular disorders 7, others 12. Thirty
percent had at least two comorbidities (considering chronic heart failure, chronic renal failure, pulmonary hypertension and dementia). ICU mortality: 73%. Mortality,
% (hypoxemic RF/hypercapnic RF): 100/64, p=0,007. PaCO2 , mmHg (alive/dead):
62±15/51±17, p=0,03. Mortality, % (NIV<15/16-23/24h): 0/22/78, p<0,001.
Discussion: The presence of hypercapnic RF had better prognosis, as opposed to
hypoxemic RF. Greater NIV dependence was correlated with higher mortality. The
mortality rate observed was high, as expected in this subset of patients.

P2041
Elective early noninvasive ventilation as a weaning method of COPD patients
Ahmed Sh. Mohamed 1 , Ibrahim Ibrahim 1 . 1 Chest Department, Tanta University
Hospital, Faculty of Medcine, Tanta, Gharbia, Egypt; 2 Chest Department, Tanta
University Hospital, Faculty of Medcine, Tanta, Gharbia, Egypt
Patients with acute exacerbations of COPD represent a large portion of critically ill
patients that mechanically ventilated. The rate of weaning failure is high in these
patients. Prolonged mechanical ventilation (MV) increases intubation associated
complications.
Objective: To determine the efficacy of early non-invasive mechanical ventilation
as a weaning method in COPD patients with acute hypercapnic respiratory failure
compared with the conventional-weaning approach.
Methods: Study was conducted on a 30 mechanically ventilated COPD patients
who had infective exacerbations. Patients were randomly extubated, receiving noninvasive ventilation (n=15), or weaned following a conventional-weaning approach
(n=15).
Results: Compared with the convential-weaning group, the noninvasive-ventilation
group had shorter periods of invasive MV, total ventilator support, ICU stay, less
incidence of ventilator associated pneumonia and less mortality.
Outcome parameters in both studied groups
Character

Background: NIV is an evidence based treatment for acute respiratory acidosis
due to an AECOPD. However, less data exist on long-term prognosis after the first
episode of NIV.
Aim: To investigate the short and long-term outcomes after the first episode of
NIV for AECOPD.
Method: A retrospective, observational, cohort study of 183 patients admitted to
the hospital between 2008-2011 for an acute respiratory acidosis due to AECOPD
treated with NIV on a general ward. Potential prognostic factors were recorded.
Results: During a 3-year period 275 admissions involving 183 patients were
analysed. Included were 72 (39%) men and 111 (61%) women, with a mean age
of 70 years (range 45-93y) and a mean FEV1 of 33% (range 12-74%). 34 (19%)
patients were readmitted for NIV with an average of 3 admissions (range 1-9).
Success rate of NIV was 76% (211 of 275 episodes). In 24% (64 episodes) NIV
failed: 32 patients died during NIV (all prior Do-Not-Intubate patients), 7 did not
tolerate NIV and died (all prior DNI patients), 16 needed invasive ventilation at
the ICU (2 died), 9 died because of a non-respiratory cause.
In-hospital mortality during the first admission was 21%. The mortality rate at 1
and 2 years was 48% and 53%, respectively. The cause of death was COPD in
70%, cardiovascular in 6%, miscellaneous in 24%.
Multivariate logistic regression analysis showed that higher age, persistent hypercapnia and domiciliary oxygen use were associated with bad prognosis. The
parameters of severity of the first NIV episode were not prognostic.
Conclusion: Success rate of NIV on a general ward is high (76%), but survival
after 1 and 2 years is poor.

P2040
Outcome of respiratory critical care patients treated with noninvasive
ventilation as a maximal intervention strategy
Elsa Fragoso, Filipe Monteiro, Carlos Lopes, Pilar Azevedo, Jorge Monteiro,
Gabriela Brum, António Bugalho de Almeida. Pulmonology, Hospital de Santa
Maria, Lisboa, Portugal
Background: End-of-life decisions are an important part of day-to-day medical
practice in Respiratory Intensive Care Units (RICU), reflecting the need to prevent
unreasonable therapeutic interventions. Noninvasive ventilation (NIV) can be used
in the do-not-intubate patient and in palliative care setting.
Aim: To determine the outcome of patients with respiratory failure (RF) in whom
NIV was performed as a maximal intervention strategy.
Methods: Prospective study of 369 patients admitted to our RICU for 18 months.
Age, gender, APACHE II, diagnosis,comorbidities, inpatient days, NIV duration,
type of respiratory failure, PaCO2 on admission, NIV dependence (quantified in
hours/day as follows: <15, 16-23 and 24) and RICU mortality were evaluated.
Patients were divided in 2 groups based on outcome (alive/dead) and variables
were compared between groups.
Results: Among patients in need of ventilatory assistance (n=242), 60 had a decision to forego tracheal intubation (24,8%). Age (y): 70±16. Males: 60%. APACHE

Number
Duration of invasive MV (days)
Duration of total MV (days)
Duration of ICU stay (days)
Incidence of VAP
Weaning failure
Number of death in the hospital

Noninvasive ventilation Group

Standard Group

P value

15
6.8±3.1
14.3±8.1
14.6±4.2
1
2
1

15
18.9±6.5
18.9±6.5
24.5±12.9
5
4
3

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

P value less than 0.001 was considered significant.

Conclusion: Patients with chronic obstructive pulmonary disease who had respiratory failure and were starting to breathe spontaneously, showed that noninvasive
ventilation could decrease pneumonia, length of stay in the intensive care and the
duration of ventilatory support.
Reference:
[1] Manthous CA. The anarchy of weaning techniques. Chest 2002;121:1738-40.

242. Application of noninvasive ventilation in
non-obstructive patients
P2042
Results of non invasive ventilation in patients with acute hypercapnic
ventilatory failure and obesity hypoventilation syndrome (OHS)
Jesus Fernando Sanchez Gomez, Virginia Almadana Pacheco, Ana Gomez
Bastero Fernandez, Patricia Guerrero Zamora, Jose Maria Benitez Moya,
Agustin Valido Morales, Teodoro Montemayor Rubio. Clinical Unit of
Pneumology, Hospital Universitario Virgen Macarena, Seville, Spain
Background: The NIV is used in patients with OHS presenting with hypercapnic
respiratory failure. Few studies examine the evolution and impact after starting
this therapy in this patient group.
Objective: - Evaluate the result of NIV started in obese patients in acute hypercapnic respiratory failure and its prognosis consequences.
– Assess the impact of long-term NIV.
Material and methods: Observational study with consecutive inclusion of obese
patients with acute hypercapnic respiratory failure treated with NIV from Feb 08
to Jun 11.
Results: See Tables 1 and 2.
At the moment of discharge no differences were observed in commorbidities,
clinical data an blood gases between patients with or without NIV treatment.
Patients discharged with NIV had tolerated better and had more total hours of use
with BiPAP than those discharged without it.
Compliance measured at 3 months of onset and the last recorded was 4.51±3,30
hours and 5.12±3,42 hours daily.
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Table 1
N=196/Gender

Age

IMC

171 F/25 M 75+±11 years 39±7
pH

PCO2

PO2

7,28±0,7

76±17

60±26

FVC

FEV1

FEV1/FVC

Follow up

69±22

65±20

78±11

1,32±0,94

Glasgow Mean stay Hospital mortality Global mortality
13±3

11±7

17 (9%)

80 (40%)

Table 2
Patients
Discharged with BiPAP
122 (68,5%)
Discharged without BiPAP 56 (35,5%)

Mortality outside
Survival Days
Readmissions
Hospital p<0,005 (95% CI) p<0,005
32 (26%)
30 (54%)

1084 (992–1176)
562 (428–696)

55%
48%

Conclusions: 1.- Non invasive ventilation is an effective tool for treating patients
with obesity-hypoventilation syndrome and hypercapnic respiratory failure.
2.-Patients who received home treatment with NIV survived longer than those who
didn’t. This forces us to review NIV treatment at discharge.

P2043
Noninvasive ventilation during percutaneous endoscopic gastrostomy in
amyotrophic lateral sclerosis patients with severe ventilatory impairment
Mafalda van Zeller 1 , Rosa Ramalho 2 , Susana Rodrigues 2 , Miguel
R. Gonçalves 1,3 , João Carlos Winck 1,3 , Guilherme Macedo 2,3 . 1 Department of
Pulmonology, Centro Hospitalar de São João, Porto, Portugal; 2 Department of
Gastroenterology, Centro Hospitalar de São João, Porto, Portugal; 3 Faculty of
Medicine, University of Porto, Portugal
Introduction: Patients with amyotrophic lateral sclerosis(ALS) and severe bulbar
muscle impairment may be at respiratory failure risk during percutaneous endoscopic gastrostomy(PEG).Noninvasive ventilation(NIV) might reduce the risk of
respiratory complications in patients with severe ventilatory impairment(SVI).
Objective: To report the outcomes of PEG placement with NIV in ALS patients
with SVI.
Methods: Retrospective study including ALS patients with severe bulbar muscle
impairment and indication for PEG placement. Pre-PEG pulmonary data was
analyzed. Procedure was performed under nasal NIV using patients home bi-level
ventilator. Vital signs, estimated tidal volumes and air-leaks were monitored. Due
to increases in mouth air-leaks during the procedure ventilator parameters were
readjusted.Low flow oxygen was only for SpO2<95% despite NIV optimization. If SpO2≥92% could not be reached the procedure was cancelled. NIV was
maintained for 3h after.
Results: Ten patients(mean age 68.2 years) were included. Six patients didn’t
require hospital admission. Patient’s pre-PEG pulmonary assessment is in Table1.
Lung Function Parameters
VC (ml) (% predicted)
PCF (l/s)
SNIP (cmH2O)
SpO2 (%)
EtCO2 (mmHg)

Mean ± SD
736.0±455.9 (25.0±14,9)
64.0±69,9
33±4.8
96.2±1,0
38±3.9

All patients used home NIV for 5,9±10 months(mean daily use 14h:32)
Patients started the procedure with mean IPAP-19.2±3 and EPAP-6,7±1,5
mmH2O. All patients successfully underwent PEG placement with no complications, tolerated the ventilator adjustments maintaining SpO2>95%.1month
survival was 100%
Conclusion: NIV allows successful PEG placement in ALS patients with severe
ventilatory impairment.

P2044
Training and confidence in the use of NIV/BiPAP amongst front-line medical
staff in a teaching hospital setting
Imran Mahmud, Azhar Hussain, Ahmad Moinie, Ari Manuel, Hossam Fayed,
Najib Rahman. Oxford Centre for Respiratory Medicine, Oxford University
Hospitals, Oxford, Oxfordshire, United Kingdom
Background: Non-invasive ventilation is an evidence-based and validated treatment for patients with type II respiratory failure, and is widely used in acute and
chronic settings. Poor training/preparedness have been linked with poor patient
outcomes.
Aims and objectives: Staff confidence in managing patients on NIV is poorly
described in the literature. Medical interns (with basic medical training) frequently
care for patients on NIV during and outside normal working hours. We aimed
to assess the preparedness and confidence of year 1 interns in managing patients
on NIV within a teaching hospital in the UK. A structured questionnaire probed
doctors’ understanding, confidence and practical skills in administering NIV.
Methods: 30 interns completed the questionnaire at a weekly mandatory teaching
session. Answers were collated and analysed.
Results: 43% of interns did not know what “BiPAP” stands for; 33% described

their knowledge of NIV indications as inadequate; 87% had no formal teaching in
the use of NIV; 87% described their practical knowledge of NIV as inadequate,
and 70% felt their confidence in managing patients on NIV was inadequate. The
overwhelming majority (90%) of respondents felt they needed formal training in
the use of NIV to ensure patient safety.
Conclusion: Our study illustrates worrying shortfalls in the training and confidence
of front-line medical staff in the use of a medical intervention frequently found on
hospital wards. This suggests a role for formal training at either the undergraduate
or early postgraduate stage.

P2045
Introduction of a non invasive ventilation (NIV) care bundle in a district
general hospital
Huw Ellis, Rehan Naseer, Alan Hart-Thomas, Annika Graham. Respiratory
Medicine, Huddersfield Royal Infirmary, Huddersfield, West Yorkshire, United
Kingdom
Introduction: A care bundle is a group of evidence based actions needed to deliver
optimal care in a clinical setting. It takes the form of a simple checklist, placed
in the notes, which serves as a reminder to clinicians. It aims to ensure consistent
delivery of care leading to safe and reliable care. Compliance with all elements is
needed for optimum benefit.
Method: A 7 item bundle was created for acute NIV. It was introduced to coincide
with the 2011 British Thoracic Society (BTS) NIV audit so that the impact could
be assessed by comparison with the 2010 audit. The bundle was provided in the
form of a sticker to be inserted in the case notes when NIV was commenced.
Bundle elements not included in the table below were (1) NIV only to be delivered
in areas where nursing staff are trained (2) arterial blood gases checked at 1 hour
(3) and at 4 hours (4) review by a pulmonologist within 24 hours (Mon – Fri).
Results: 13 of 19 patients (67%) had a bundle in the notes. 11 of 13 (85%) had
all 7 elements completed. The impact of the bundle on key measurements are
summarised in the table (bundle items highlighted).
Audit point
Decision to apply NIV by registrar or above
Plan if NIV fails (on initiation)
IPAP by the end of 1st hour ≥20
EPAP by the end of 1st hour ≥5
NIV success
All cause mortality
Median length of stay
Mean length of stay

2010 (n=20)

2011 (n=19)

100%
55%
49%
68%
70%
40%
11 days
15 days

100%
89%
71%
76%
74%
26%
7 days
12 days

Conclusion: Implementation of an NIV bundle is possible in a DGH and coincided
with improved audit outcomes, particularly documentation of escalation plans and
increased pressures. Numbers are small but it may have contributed to reduced
mortality and length of stay.

P2046
Efficacy and safety of continuous sedation for agitated patients under
noninvasive ventilation
Takeshi Matsumoto, Takahisa Kawamura, Koji Tamai, Junpei Takeshita,
Kosuke Tanaka, Kazuya Monden, Kazuma Nagata, Kyoko Otsuka,
Atsushi Nakagawa, Ryo Tachikawa, Kojiro Otsuka, Keisuke Tomii. Department of
Respiratory Medicine, Kobe City Medical Center General Hospital, Kobe, Japan
Introduction: Sedation is often required for agitated patients under noninvasive
ventilation (NIV). However, there have been few reports on use of continuous
sedation in these patients.
Aims: To evaluate the efficacy and safety of continuous sedation for agitated
patients under NIV.
Methods: We retrospectively reviewed 110 patients receiving NIV for acute respiratory failure from May 2007 to December 2011, who needed sedation for
treatment of agitation. Difference in clinical outcomes was compared between
continuous use group and intermittent use group, according to do-not-intubate
(DNI) status (n=73) or non-DNI status (n=37).
Results: In non-DNI patients, the severity assessed by baseline P/F ratio and
mortality were similar between continuous use group (n=10) and intermittent use
group (n=27) (117±66 mmHg vs. 116±50 mmHg, p=0.95 and 10% vs. 22%,
p=0.40). No patient in continuous use group required intubation due to agitation,
while three patients in intermittent use group required intubation due to failure of
sedation (0% vs. 11%, p=0.54). In DNI patients, baseline P/F ratio was lower and
the mortality was higher in continuous use group (n=33) compared with intermittent use group (n=40) (113±51 mmHg vs. 151±82 mmHg, p=0.017, and 85% vs.
58%, p=0.011). Only one patient in continuous use group failed to continue NIV
due to agitation. Patients with continuous sedation were safely managed under
NIV with the level of sedation assessed by Richmond Agitation Sedation Scale,
except only one adverse event of hypotension caused by midazolam.
Conclusions: Continuous sedation could be safely administered, and potentially
prevent undesirable intubation due to persisting agitation under NIV.
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P2047
Effects of a high-flow nasal cannula system (nHF) on ventilation in healthy
volunteers and patients with IPF
Jens Bräunlich, Marcus Koehler, Hans-Jürgen Seyfarth, Stefan Hammerschmidt,
Hubert Wirtz. Department Pneumology, University of Leipzig, Germany

P2049
Predictors of failure of non-invasive ventilation in patients with respiratory
failure; a prospective study
Sanjay Sobti, Ravi Shekhar Jha, Eema Chaudhary. Respiratory, Critical Care and
Sleep Medicine, Indraprastha Apollo Hospital, Delhi, India

Introduction: Treatment with a nHF-system is able to improve symptoms of acute
and chronic respiratory insufficiency. The method uses a warmed and humified high
flow of air/oxygen with 10-50 liter per minute (lpm). By using these devices an increase of mean pressure, pressure amplitude and a decrease in pCO2 is observable.
Method: Healthy volunteers and patients with IPF were included in this study.
For detection of volume changes, frequency variations and I/E-ratios we used
impedance measure bands. The bands were placed 10 cm below jugulum and 10
cm below xiphoid. The signal was relayed to a polysomnography device. Flows
from 10 lpm up to 50 lpm with small, medium and large nasal prongs were tested.
To compare the results with a closed ventilation support system, the measurements were also performed with CPAP 6 and 10 mbar and BiPAP 14/6 mbar. We
compared the results with values measured during spontaneous breathing.
Results: HFNC led to no changes in tidal volume in patients with IPF and a
decrease in healthy volunteers. The breathing rates in healthy volunteers and
patients with IPF in comparison with spontaneous breathing were decreased. The
I/E-ratio results in no significant changes in healthy volunteers and patients with
IPF. In both groups, the minute volume was decreased. In comparison with CPAP
and BiPAP, the measuring results showed different effects like HFNC.
Discussion: HFNC resulted in significant effects on respiratory parameters of
healthy volunteers and in patients with restrictive pulmonary diseases. The changes
in healthy volunteers and IPF will support respiratory efforts and will finally results
in a reduction of breathing-related work.

Introduction: In patients with respiratory failure, randomized studies have shown
noninvasive ventilation (NIV) to be associated with lower rates of intubation.
In these patients, predictors of NIV failure are not well characterized. We conducted this study to investigate variables predictive of NIV failure in patients with
respiratory failure.
Materials and methods: This prospective study was conducted at a tertiary care
hospital in India. Fifty patients were included in the study, and were then followed
up to discharge/expiry.
Result: Patients matched on baseline characteristics. Most of the patients (68%)
did not have any pre-existing lung disease while 8 out of 50 (16%) had COPD.
4 patients (8%) had bronchial asthma, 2 patients had malignancy and 2 patients(4%) had history of previous Tuberculosis. In associated co-morbidities, 17
patients(34%) had Diabetes and 24 patients(48%) had hypertension.
Oxygen saturation (SaO2) was noted at the time of presentation and was correlated
with mortality. Patients with SaO2 less than 75% were noted to have highest
mortality(66%) among all the groups. Similarly data based on pH was noted and
it was found that maximum patients (100%) requiring intubation were in the
group of pH <7.25. When outcome was correlated with the level of pCO2, it was
found that mortality was highest (60%)in the group with pCO2 > 60 mm/Hg.
Highest mortality was observed in Asthma group(50%), followed by those with
Malignancy(40%).
Conclusion: With prudent case selection, NIV is successful in more than 60%
of cases. Failure of NIV may be related to the primary diagnosis. Association of
co-morbidities as independent predictor of NIV failure needs further study.

P2048
Acute repercussions of noninvasive ventilation in patient with severe heart
failure
Andrea da Nóbrega Cirino Nogueira, Francisco Delano Campos Macedo, Vasco
Pinheiro Diógenes Bastos, Liégina Silveira Marinho, Nathalia Parente de Sousa,
Soraya Maria do Nascimento Rebouças Viana, Luiz Henrique de Paula Melo,
Raimunda Hermelinda Maia Macena, Maria do Socorro Quintino Farias, Jeruza
Mara de Oliveira Lima, Roberto Martins Rodrigues Sobrinho, Marcelo
Alcantara Holanda. Laboratory Respiration, Department of Medicine, Federal
University of Ceará, Fortaleza, Brazil

P2050
The use of non-invasive ventilation in paediatric lung transplantation
Surendran Thavagnanam, Hartmut Grasemann, Melinda Solomon, Indra Narang.
Respiratory Medicine and Transplant Centre, Hospital for Sick Children, Toronto,
ON, Canada

Objective: To analyze the acute effects of noninvasive ventilation (NIV) on cardiac
function in patients with severe heart failure (HF).
Method: The study intervention in 10 patients with HF functional class III and IV
(NYHA), ejection fraction (EF) ≤ 40%. Shan CPAP was used and CPAP 10 cm
H2O for 60 minutes with an interval of 20 minutes. We analyzed Simpson ejection
fraction (EF SIMP), cardiac output (CO), pulmonary artery pressure (PAP), heart
rate (HR) and mean arterial pressure (MAP) by echocardiography and oxygen
saturation (SaO2) monitored every 30 minutes.
Results:

Introduction: Progressive deterioration in paediatric patients (pts) with end-stage
lung disease may result in diurnal hypoventilation. There are paucity of data
describing polysomnography (PSG) & the benefits of Bilevel Positive Airway
Pressure (BiPAP) therapy in these children.
Aim: To evaluate cardiorespiratory data & gas exchange using PSG in children
awaiting lung transplantation (LTx) prior to & after BIPAP therapy.
Methods: Retrospective review of PSGs on these patients between 2005 & 2012
was performed. Change in cardiorespiratory parameters during PSG following
BiPAP initiation was assessed & analysed using a paired t-test.
Results: Of the 31 pts identified, 24 underwent LTx & 7 were on a wait list (WL).
13 were male pts with mean age of 12 years (9 to 15). 9 LTX and 3 WL pts had
PSGs & 10 pts were on supplemental oxygen. 9 pts had cystic fibrosis, 2 had
interstitial lung disease & 1 had pulmonary venous occlusive disease (PVOD).
10 pts had evidence of nocturnal hypoventilation in the absence of obstructive or
central apneas & were initiated on BIPAP. After titration of BiPAP to optimal
settings, there was a significant increase in mean SaO2 [91% (SD 2.4) to 96%
(SD 0.9),p=0.0001], decrease in heart rate [111 (SD 18.3) to 96 (SD 15) beats
per minute, p=0.02], respiratory rate [35 (SD 5) to 28 (SD 6) breaths per minute,
p=0.003] and transcutaneous carbon dioxide recordings [74 (SD17) to 67 (SD 14)
mmHg, p=0.006] from baseline.
Conclusion: All pts had significant nocturnal hypoventilation with improved clinical parameters & gas exchange abnormalities following BiPAP. Further research
is needed to assess the role of PSG & BIPAP therapy as a bridge to transplant in
children with severe chronic lung disease.

P2051
Ventilatory management in patients after intestinal transplantation
Man-Ju Ting 1 , Yun Chen 2 , Shih-Lung Cheng 1 . 1 Department of Chest Medicine,
Far Eastern Memorial Hospital, Taipei, Taiwan; 2 Department of Pediastic
Surgery, Far Eastern Memorial Hospital, Taipei, Taiwan

Figure 1. Hemodynamic effects of noninvasive ventilation on echocardiography and oxygen saturation. % EF SIMP: ejection fraction; HR: heart rate; MAP: mean arterial pressure; SaO2: oxygen
saturation.

We observed a significant decrease in HR after CPAP 60’ (71,13,17±13,17)
compared to the initial rest (79,50±8,61, p=0,04) after using the PAM CPAP 30’
(92,10±17,85) compared to the initial rest (97,50±18,04, p=0,01) and a significant increase in SaO2 after use CPAP 60’ (97,70±0,67) compared to the initial
rest (96,50±1,72, p= 0,04). And the variables FE SIMP, DC and PAP were not
significantly different after administration of CPAP.
Conclusion: CPAP significantly alter HR, MAP and SaO2. The NIV were no
significant changes on the FE SIMP, DC and PAP.

Intestinal transplantation (IT) is a life-saving therapy for the patients with intestinal
failure. However, ventilatory management of intestinal transplant recipients in the
immediate post-operative period is difficult and challenging. Therefore, our aim
was to establish the criteria for postoperative extubation, identify risk factors for
prolonged ventilator needs.
We conducted an observational, prospective clinical trial and performed retrospective chart reviews of 7 patients receiving IT between 2007 and 2012 at Far
Eastern Memorial Hospital. The patients were divided into two groups; 3 patients
were not successfully extubated within 72 hours of the IT operation (ventilated,
V) and 4 were (extubated, E). The median age and weight in the V group were
significantly lower than the E group, 9.67 yrs vs. 28.25 yrs and 23.33 kg vs. 36.75
kg respectively. When compared to the E group, congenital Hirschprung’s disease
as cause of intestinal failure, preexisting respiratory disease, severe acute rejection,
immunosuppressive level and longer operation time were more common in the V
group. The consequences of not being extubated within 72 hours were increased
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number of chest radiographs (median 40 for V and 9.5 for E), blood gas draws
(median 120 for V and 10 for E,) and length of stay in the ICU (median 31 days
for V and 9 days for E). IT has evolved into a therapeutic option, with an overall
patient and graft survival rate of 100%.
Younger IT recipients were less likely to be extubated within 72 hours of IT operation. Hirschprung’s disease, preexisting respiratory disease, severe acute rejection,
immunosuppressive level and longer operation time appear to have an impact on
ability to extubate.

P2052
Non-invasive ventilation failure predictor factors in acute respiratory
infections in children
Yorschua Jalil 1 , Felipe Damiani 1 , Gregory Villarroel 1 , Patricio Barañao 1 ,
Helly Einisman 2 , Claudia Astudillo 2 , Bernardita Chateau 2 . 1 Respiratory
Therapy, Hospital Josefina Martínez, Santiago, Chile; 2 Pediatric Neumology,
Hospital Josefina Martínez, Santiago, Chile
Introduction: The use of noninvasive ventilation (NIV) has proved to be successful in acute respiratory failure (ARF) of children with chronic respiratory diseases;
however, there is still no consensus as to its benefits in acute lower respiratory
tract infections (LRTI).
Objective: Describe the use of NIV in ARF in acute LRTI, and seek for possible
factors associated to the failure of this type of therapy.
Patients and method: Retrospective review of medical records of patients that
received NIV for acute LRTI, during winter season 2010 at Hospital Josefina
Martinez. Demographic and clinical variables were analyzed: heart rate (HR),
respiratory rate (RR), oxygen arterial saturation and use of accessory musculature
(UAM) at hours 0, 3, 12, 24 and 48 of use of NVI.
Results: Of a total of 71 patients, 51% boys, age median 13 months (2-124),
the most frequent admittance diagnosis was viral pneumonia 48%, median length
of stay 6 days (2-15) and median duration of NIV: 3 days (1-11). Five patients
needed endotracheal intubation and transfer to intensive care unit (NIV failure
group). Comparing with the rest of the patients (NIV success group), there was
significant difference in age, HR, RR, and UAM, during the first 3 hours after NIV
connection.
Conclusion: The use of NIV in respiratory failure in acute LRTI seems to be an
effective ventilation strategy, appropriate for this population, with a high rate of
success. The clinical parameters during the first 3 hours of NIV could be a useful
tool at the time of redefining therapeutic options, as probable predictors of failure.

P2053
Incidence and risk factors for development of skin breakdown in patients
undergoing prolonged noninvasive ventilation: A case-control study
Wellington Yamaguti, Thelma Gomes, Eliana Moderno, Sandra Yamashita,
Cláudia Kondo, Ana Maida, Christina Brito. Rehabilitation Service, Sírio-Libanês
Hospital, São Paulo, SP, Brazil
Among the adverse effects related to the mask, skin breakdown is a frequent
complication and its occurrence may increase patient discomfort and failure of
noninvasive ventilation (NIV). This study aimed to quantify the incidence and
identify potential risk factors for the development of skin breakdown in patients
undergoing prolonged NIV. A retrospective, observational study was conducted in
the adult intensive care unit of a general hospital. It included 375 patients (between
January and December 2011) receiving at least one application of NIV for a period
longer than two hours. Cases were subjects who developed skin breakdown and
controls were those who did not developed it. The risk factors evaluated were:
age, gender, interface, number of applications carried out for more than 2 hours
(N>2h), average time of use per application, total time of NIV use, inspiratory
and expiratory pressure titrated, and delta pressure. Of the included patients, 49
(13.1%) developed skin breakdown Stage I and 5 patients (1.33%) developed skin
breakdown Stage II. Case group presented a higher face mask use (92.6%) than
control group (21.5%) (p<0.001). The use of total face mask was lower in case
group (7.4%) when compared to control group (78.5%) (p<0.001). The N>2h
in case group was 7.1±13.3 and in control group was 4.4±7.5 (p=0.03). Finally,
the total time of NIV use was higher in case group (44.6±118.5 h) compared to
control group (21.8±45.5 h) (p=0.01). We recommend the use of total face mask
in patients expected to use NIV for a period longer than two hours in order to
prevent the development of skin breakdown.

P2054
Correspondence between clinical prediction and outcome in patients with
acute hypercapnic respiratory failure (AHRF) due to restrictive lung disease
Vikas Punamiya 1 , Shiva Bikmalla 1 , Harjeevan Gill 1 , Sushil Agarwal 1 ,
Ben Beauchamp 2 , Emma Gallagher 1 , Rahul Mukherjee 1 . 1 Department of
Respiratory Medicine & Physiology, Heart of England NHS Foundation Trust,
Birmingham, West Midlands, United Kingdom; 2 Department of Physiotherapy,
Heart of England NHS Foundation Trust, Birmingham, West Midlands, United
Kingdom
Introduction: Non-invasive ventilation (NIV) is widely used for the treatment
of patients in decompensated ventilatory failure due to Restrictive Lung disease
(RLD: thoracic cage and neuromuscular diseases) with AHRF in acute hospitals

in the United Kingdom. The information on the accuracy of clinical prediction of
survival of patients presenting with AHRF secondary to RLD is scarce.
Aims: We set out to establish how well the clinical prediction of poor prognosis
during admission leading to use of NIV as “ceiling of care” with AHRF from RLD
correlates with the actual outcome.
Method: A scientific survey was undertaken of 331 admissions due to AHRF
secondary to RLD over a 6-year period ending 31 October 2010, to our 11-bedded
ward based NIV unit (catchment population = 450000 approx.). In-hospital mortality was established in patients who were clinically assigned ward-based NIV as
“ceiling of care” and compared with that in those considered clinically suitable
for further escalation to intubation and invasive ventilation on Critical Care Unit
if needed.
Results: In the 331 episodes, the odds ratio of death in the “ceiling of care” group
versus the escalation group was 4.41 and was highly significant (p<0.000001).
Conclusion: Our data suggest good correspondence between clinical prediction
and outcome in patients with AHRF due to RLD - further prospective studies are
needed to establish this in detail. As NIV is increasingly used acutely on critically
ill patients beyond the originally supposed indication of AHRF in selected patients
(and even in palliative care), the use of NIV as the “ceiling of care” needs consistent
monitoring.

P2055
High flow nasal cannula oxygen in acute respiratory failure; effectiveness and
predictors of failure
So Young Park 1 , Chang Youl Lee 1 , Chang Whan Kim 2 , Yong Bum Park 2 ,
Myung Goo Lee 1 . 1 Pulmonary and Critical Care Medicine, Chuncheon Sacred
Heart Hospital, Chuncheon, Gangwon-do, Korea; 2 Pulmonary and Critical Care
Medicine, Kang Dong Sacred Heart Hospital, Seoul, Korea
Introduction: To determine the effectiveness of high flow nasal cannula (HFNC),
and the factors predicting from failure of HFNC in acute respiratory failure.
Method: We retrospectively evaluated acute respiratory failure patients who required HFNC at Chuncheon Sacred Hospital, between August 2011 and January
2012.
Result: In all, 33 patients were included in the study. Their median age was 73.4
years (49-89). Majority of the patients were male(22 patients, 67%). The most
common cause of acute respiratory failure was pneumonia followed by COPD
acute exacerbation, acute pulmonary edema due to congestive heart failure, cancer
progression, and lung fibrosis. The hospital mortality was 24%. In the unadjusted
model, (P=0.03), APACHE II score (P=0.04), BNP (P=0.03) and higher respiratory
rate (P= 0.04) were associated with HFNC failure. However, in the adjusted model,
higher respiratory rate (P= 0.04) were associated with HFNC failure [P= 0.04, OR
3.36].
Conclusion: HFNC has beneficial effect on clinical sign and oxygenation in ICU
patients with acute respiratory failure. Predictors of high flow nasal cannula failure
might be used to guide decisions regarding intubation.

P2056
Treatment of preterm infants with high-flow nasal cannulae: A review of the
evidence
Charles Roehr 1 , Brett Manley 2,3,4 , Simone Dold 1 , Peter Davis 2,3,4 . 1 Department
of Neonatology, Charité University Medical Center, Berlin, Germany;
2
Department of Newborn Research, The Royal Women’s Hospital, Melbourne,
Australia; 3 Department of Obstetrics and Gynaecology, The University of
Melbourne, Australia; 4 Critical Care and Neurosciences Theme, Murdoch
Childrens Research Institute, Melbourne, Australia
Background: High-flow nasal cannulae (HFNC) are gaining popularity as a form
of non-invasive respiratory support for preterm infants, and are proposed as an
alternative to nasal continuous positive airway pressure (NCPAP) in a variety of
clinical situations.
Objectives: We critically examined the published evidence for the mechanism of
action, efficacy and safety of HFNC as a treatment for preterm infants.
Methods: Internet-based literature search for relevant, original research articles
on use of HFNC in preterm infants. PubMed, Medline, and the Cochrane Library
were searched, search terms [high flow OR high-flow] AND nasal cannula(e),
without language restriction.
Results: The search produced a total of 73 articles; 15 studies were included in
the review. Distending pressure generation from HFNC increases with increasing
flow rate and decreasing infant size, and varies according to the amount of leak
around the prongs. HFNC may be as effective as NCPAP at improving respiratory
parameters such as tidal volume and work of breathing in preterm infants, but
perhaps only at flow rates above 2 Litres/minute. Only four published randomized
controlled trials (RCTs) of HFNC use in preterm infants were found; only two of
these compare HFNC to NCPAP, and all are small. Based on the current, limited
evidence, HFNC appears to be inferior to NCPAP as post-extubation support, and
ineffective when used to wean from NCPAP. There are no RCTs of HFNC as a
treatment for early respiratory distress.
Conclusions: The efficacy and safety of HFNC in preterm infants remain to
be determined, and further RCTs in the settings of primary support from birth,
post-extubation support, and weaning from NCPAP are required.
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P2057
Respiratory depressants among patients undergoing noninvasive ventilation
for hypoxemic-hypercapnic acidosis: Prevalence and impact on prognosis
Ángel Ortega-González 1 , Diego Germán Rojas-Tula 1 ,
Marcelino Sánchez-Casado 2 , José Carlos Serrano-Rebollo 1 , José
Javier García-López 1 , Máximo Gómez-Fernández 1 . 1 Respiratory Monitoring
Unit, Pulmonology Department, Hospital General Nuestra Señora del Prado,
Talavera de la Reina, Toledo, Spain; 2 Intensive Care Unit, Complejo
Hospitalario de Toledo, Toledo, Spain
Medical records show frequent psychoactive drug treatments among the elderly
with respiratory depression as a potential side effect. We evaluate their impact in patients undergoing noninvasive ventilation (NIV) for acute hypercapnic respiratory
failure (AHRF) with acidosis.
Methods: Prospective study in 103 consecutive admissions (71 M, age 74,9±9
yrs) starting NIV for AHRF with acidosis in a Monitoring Unit (Oct.08-Jan.12)
Two groups based on previous therapy with psychoactive drugs and significant
sedative effect. Variables: pH, pO2 , pCO2, pO2 /FiO2 at admission(1), 2h of NIV(2)
and 24h of NIV(3); in-hospital mortality and combined in-hospital and 30-day
post-discharge mortality, length of stay (LOS) and intubation %. We recorded main
diagnosis and thoracic comorbidities.Stat. analysis: χ 2 /MWW.
Results: 39 pts (37,9%) received sedatives: M 22,5%,F 71,8%; BZDs 89,7%. Main
diagnosis (% sedatives): COPD 48 (25%), OHS 20 (55%),Acute heart failure 16
(56,2%), Pneumonia 7 (28,6%), Acute pulmonary edema 6 (66,7%), Chest wall
deformities 4 (25%).Comorbidity 55,3%. Group analysis (sedatives vs no sedatives): Sex (M) 41% vs 85,9% (p<0,001); age 77,4±8,1 vs 73,5±9,3 (p<0,05)
In-hospital mortality 17,9% vs 10,9% (NS); in-hospital+30d mortality 23,1% vs
14,1% (NS); COPD prevalence 30,8% vs 56,2% (p<0,05). NS differences in
LOS, intubation %, pH and pCO2 evolution between groups: pH1 7,27±0,08 vs
7,26±0,59; pH2 7,30±0,09 vs 7,32±0,07; pH3 ≥7,35 (both groups)
Conclusions: We found a high prevalence of respiratory depressants in patients
with AHRF. Sedatives may worsen prognosis and early response to NIV, especially
in elderly female patients without COPD.

P2058
Effect of non-invasive ventilation on pH, carbon dioxide and bicarbonate, in
acute, hypercapnic, respiratory failure
Premenath Balakrishnan 2 , Graeme Wilson 1 . 1 Respiratory Medicine, Imperial
College Healthcare NHS Trust, London; 2 Respiratory Medicine, Heart of England
NHS foundation NHS Trust Solihull Hospital, Birmingham, United Kingdom
Acute type II respiratory failure is defined by the presence of PaCO2 >6.6 kPa and
pH <7.35. Non-invasive ventilation is an established treatment for this condition.
The improvement in alveolar ventilation leads to a lowering of the PaCO2 with
normalisation of the pH. The role of renal buffering in the treatment of acute
respiratory failure using NIV has not been reported in the literature.
We undertook an audit of patients admitted to a high dependency unit in a large
teaching hospital setting. The patients were in acute type II respiratory failure as
defined by above. They had an arterial blood gas (ABG) recorded before initiation
of NIV, after 1-2 hours, after a further 4 hours and at discharge from NIV. We have
shown the data for pre NIV and at the end of NIV treatment. The data is therefore
for patients who successfully completed NIV therapy. The study was carried out
over a twelve month period. The data was entered into the database by the ward
junior doctor at the time of the patient’s admission and subsequent discharge.

Methods: Prospective interventional trial of all 22 patients with ACPE with SBP
75-90 mm Hg, with no acute arrhythmia, SaO2 90% on spontaneous breathing
with 10 l per minute oxygen, cooperative, not hypercapneic, with low cardiac
output due to acute myocardial infarction, mitral regurgitation or congestive heart
failure, was done from July 1, 2010 through December 31, 2011. All patients were
immediately started on conventional therapy (dobutamine and/or dopamine, morphine, furosemide, nitroglycerine) and NIV through a face mask with FiO2=1.0,
initial PEEP 5 cm H2O and pressure support (PS) 5 cm H2O. Hemodynamic
parameters, SaO2, central venous saturation (ScvO2), respiratory rate (RR) and
tidal volume (Vt) were documented every 3 minutes. If no relief in 3 minutes,
PEEP was enhanced to 7 cm H2O and after next 3 minutes PS added to 7 cm H2O.
Results: All patients had SaO2 90% and SBP≥90 mm Hg after 10 minutes. If
at this moment RR was 30 and Vt 5 ml/kg of body weight, or more than low
doses of cardiotonics were needed, the patient was intubated (4 patients).After 30
minutes, those who needed FiO2 60% on NIV, were oluguric and failed to rise
ScvO2 above initial, were intubated (2 patients). No intubation was needed in 16
patients (73%). No factors correlated with NIV failure.
Conclusion: In selected hemodynamically unstable patients with ACPE NIV helps
avoid intubation.

P2060
Effects of use of Boussignac CPAP on development of post-operative
atelectasis
Serife Savas Bozbas 1 , Balam Er Dedekarginoglu 1 , Serap Cakir 2 , Feza Yarbug
Karakayali 3 , Fusun Oner Eyuboglu 1 . 1 Pulmonary Medicine, Baskent University
Faculty of Medicine, Ankara, Turkey; 2 Pulmonary Disease, Corlu Public
Hospital, Tekirdag, Turkey; 3 General Surgery, Baskent University Faculty of
Medicine, Ankara, Turkey
Background: Boussignac CPAP system is a method to apply CPAP through a
special valve system.
Aim: Patients who had a high likelyhood of postoperative atelectasis undergoing
abdominal surgery were included in the study. It was aimed to evaluate the development of atelectasis and its effects on PFT parameters through utilisation of
Boussignac CPAP system.
Patients and method: A total of 28 patients were included in our study and were
randomized into two groups. Conventional methods (incentive spirometry, respiratory physiotherapy) were scheduled for the first group and Boussignac CPAP
treatment in addition to conventional methods was scheduled for the second group.
Boussignac CPAP system was applied to patients with spontaneous respiration
for 3 days as 6 times and 15 minutes on each session. Pre and post application
pulmonary function tests(PFT) parameters, chest X-Ray findings and radiological
atelectasis scores were evaluated.
Findings: Mean age was 65.4 years and 57.1% were male. There was not any
significant differences in the Boussignac CPAP group and control group between
location of incision, operation time and presence of pulmonary disease. Preoperative chest X-Ray findings were similar(p>0.05). In the Boussignac CPAP group,
postoperative radiological atelectasis score was significantly lower than control
group(p<0.05). In CPAP group, no decline in oxygen saturation and oxygen partial
pressure was observed unlike control group. Significant decrease was observed in
FVC that is one of PFT parameters in postoperative period.
Conclusion: Our findings suggest that development of post-operative atelectasis
might be decreased, thus oxygenation might be improved by use of Boussignac
CPAP.

Changes in Arterial Blood Gases

pH
PaCO2 (kPa)
PaO2 (kPa)
HCO3- (mmol/L)

pre NIV

Discharge

P value

7.26
10.13
11.26
32.11

7.39
7.21
9.2
32.02

<0.05
<0.05
0.23
0.94

We had complete data for 44 patients. The p value was derived from the t-test for
paired data
This study confirms the findings of previous studies that the successful use of
NIV in acute, hypercapnic, respiratory failure leads to significant improvements in
both the pH and PaCO2 . This improvement appears to be directly due to improved
alveolar ventilation leading to a reduction in PaCO2 ; from this data there does not
appear to be a significant contribution from renal buffering.

P2059
Noninvasive ventilation in acute cardiogenic pulmonary edema with
haemodynamic instability
Inna Dolgova 1 , Borys Todurov 2 , Igor Kuzmich 1 , Oleksii Stanishevskii 1 ,
Irina Martyniuk 1 . 1 Intensive Care, Kiev City Heart Centre, Kiev, Ukraine;
2
Cardiac Surgery, Kiev City Heart Centre, Kiev, Ukraine
Background: Although noninvasive ventilation (NIV) in acute cardiogenic pulmonary edema (ACPE) is widely used, its use in patients with unstable hemodynamics is contradictory.
Aims: To evaluate NIV use in ACPE with low systolic blood pressure (SBP) and
search for the correlates of it’s success.

P2061
Noninvasive ventilation in the emergency department: Early predictors of
outcome in acute cardiogenic pulmonary oedema
Rodolfo Ferrari 1 , Fabrizio Giostra 1 , Roberto Lazzari 2 , Mario Cavazza 1 . 1 Unità
Operativa di Medicina d’Urgenza e Pronto Soccorso. Dipartimento Emergenza Urgenza, Chirurgia Generale e dei Trapianti, Policlinico Sant’Orsola – Malpighi.
Azienda Ospedaliero Universitaria di Bologna, Italy; 2 Unità Operativa di
Medicina d’Urgenza e Pronto Soccorso. Policlinico Sant’Orsola - Malpighi di
Bologna, Scuola di Specializzazione in Medicina d’Emergenza Urgenza,
Università degli Studi di Modena e Reggio Emilia
Introduction: The application of early continuous noninvasive ventilation (NIV)
is well established in the Emergency Department (ED) for the treatment of acute
respiratory failure (ARF) due to Acute Cardiogenic Pulmonary Oedema (ACPO).
Aims and methods: To critically analyse the impact of NIV in ACPO, about ARF
presentation and the treatment efficacy or failure (defined as hospital mortality
or need for invasive mechanical ventilation). Observational clinical study in the
real life practice of the ED of a University teaching Hospital, during 5 months,
including every patient emergently admitted and treated for ACPO according to
inclusion criteria referring to an institutional protocol.
Results: 214 patients (media 1.42/day). Failure rate 15,5%. Failure versus success
groups were similar in many characteristics and parameters. They were mainly
different in: comorbid diseases, neurologic status, arterial blood pressure, rates
of palliative or “ceiling” NIV, leukocytes, AST, CPKMB, troponinT, LDH, PCR,
changes in blood gas analysis parameters after 120 minutes.
Conclusions: We identified early predictors of outcome in the ED: clinical parameters, biomarkers and arterial blood gas analysis data to recognize severe conditions
and the response to treatment. Unnecessary delaying tracheal intubation remains

363s

M ONDAY, S EPTEMBER 3 RD 2012
the major hazard of NIV in ARF; the overutilization of NIV is also a concern. A
pivotal unresolved question is about selection criteria and early choices for patients
having preset therapeutic and prognostic limits and acutely reversible processes.
RCTs in the ED are necessary to define the subgroups of patients who are most
likely to benefit for the early application of NIV.

243. Advanced experience with long-term
noninvasive ventilation and late-breaking
abstracts

FEV1/FVC 56±8) were initiated to nasal BiPAP with automatic PEEP adjustment.
After adaptation, ventilation was applied for 10 minutes in the seated and supine
positions and during a 6MWT. Data were recorded in the last minute for each
condition.
At PEEP=2cmH2O, 8 patients showed EFL in the seated position, 10 in the supine
and 9 in the last minute of the 6MWT. The average PEEPopt is reported in figure.
In mild to severe COPD, the development of EFL is greatly affected by posture and
exertion and this results in major adjustments in the PEEP required to counteract
PEEPi within the same patient.

P2064
Impact of intelligent volume assured pressure support on sleep quality,
compliance and gas exchange in patients with stable hypercapnic COPD
Emelie Ekkernkamp 1 , David Walker 1 , Jan Hendrik Storre 2 , Wolfram Windisch 2 ,
Michael Dreher 1 . 1 Department of Pneumology, University Hospital, Freiburg,
Germany; 2 Department of Pneumology, Clinic of Cologne, Germany

P2062
A randomised controlled trial comparing stepwise versus immediate
withdrawal from non-invasive ventilation in chronic obstructive pulmonary
disease patients recovering from acute hypercapnic respiratory failure
Chung Tat Lun, Chung Ming Chu, Veronica Lee Chan, Wah Shing Leung, Pik
Shan Cheung, Suet Lai Cheng, Miranda Tsui. Department of Medicine, The
United Christian Hospital, Kwun Tong, Hong Kong, Hong Kong
Background: COPD patients who suffer from exacerbation with acute hypercapnic respiratory failure (AHcRF) benefit from non-invasive ventilation (NIV). The
best withdrawal method of NIV is not known.
Aim and objectives: To compare the success rate of withdrawal in NIV between
stepwise withdrawal and immediate withdrawal in COPD patients with AHcRF.
Method: This was a prospective, single-centre, open-labelled randomised study
comparing stepwise and immediate withdrawal of NIV. The primary end-point
was the success rate of NIV withdrawal. The secondary end-points were hospital
length of stay and duration of NIV use.
Results: Sixty patients were randomised: 35 patients to the stepwise withdrawal
group and 25 patients to the immediate withdrawal group. There was no statistically significant difference in the success rate of withdrawal of NIV and length
of stay after randomisation, with the success rate of 74.3% and 56% in stepwise
and immediate withdrawal group respectively (p = 0.139). There was statistically
significant difference in the duration of NIV with median duration of 5 days and
3 days in stepwise and immediate withdrawal group respectively (p = 0.001). The
post-hoc analysis showed the use of LAMA, higher inhaled steroid dosage and
higher arterial pH value on randomisation were the factors associated with success
in withdrawal in the immediate group.
Conclusion: Our study showed no significant difference in the success rate and
length of stay between stepwise withdrawal and immediate withdrawal of NIV.
Duration of NIV was significantly shorter in the immediate withdrawal group.

Introduction: Noninvasive positive pressure ventilation (NPPV) using the technique of high-intensity-NPPV (HI-NPPV) has been shown to treat hypoventilation
in stable hypercapnic COPD patients with an overall good sleep quality (SQ).
iVAPS (intelligent volume assured pressure support) using target alveolar ventilation is a hybrid mode of NPPV. Its impact on SQ still needs to be addressed. The
aim of the study was to compare SQ and gas exchange using iVAPS and HI-NPPV
in hospital and at home.
Methods: In a randomized crossover design patients used iVAPS and HI-NPPV.
Objective and subjective SQ as well as comfort with NPPV were assessed by
polysomnography and questionnaires. Blood gas measurements were performed
in hospital and at home (Figure 1).

Figure 1

P2063
Automatic tailoring of positive end-expiratory pressure (PEEP) by forced
oscillation technique (FOT) during non-invasive ventilation: Effects of
posture and exertion in COPD
Raffaele Dellaca 1 , Bob Romano 2 , Joe Garuccio 3 , Cherian John 3 ,
Ramesh Thimmiah 3 , Melvin Saludes 3 , Charles Cain 2 . 1 Dipartimento di
Bioingegneria, Politecnico di Milano, Milan, Italy; 2 Home Respiratory Care,
Philips Respironics, Monroeville, PA, United States; 3 Cardio-Pulmonary
Medicine, Regional Medical Associates, Burgettstown, PA, United States

Results: 14 patients were included. Beside applied pressure being rated more
disturbing with iVAPS, there was no further difference with regard to SQ in
hospital. At home, patients reported more restful sleep using iVAPS. There was
no difference in daily usage (6.2±1.6 vs. 6.5±1.3h, p=0.27). PaCO2 in hospital
was lower during iVAPS (41±8mmHg vs. 44±7 mmHg; p=0.04), whereas no
difference was found at home (43±7 vs. 44±10mmHg; p=0.37).
Conclusion: NPPV using iVAPS and HI-NPPV revealed no differences in SQ
in hospital. At home, patients reported more restful sleep during iVAPS without
differences in comfort with NPPV and daily usage.

Expiratory Flow Limitation (EFL) promotes the development of intrinsic PEEP
(PEEPi). EFL can be detected by FOT at 5 Hz from the difference between inspiratory and expiratory reactance (Xrs) during quiet breathing (ERJ 2004;23:232)
and CPAP (ERJ 2006;27: 983). This non-invasive measurement has been incorporated in a mechanical ventilator (Synchrony, Philips/Respironics, USA) resulting
in a prototype that continuously measures Xrs and automatically adjusts PEEP
to the minimum pressure able to abolish EFL (PEEPopt).
The aim of this study was to measure PEEPopt in a group of COPD patients and
to evaluate its alterations with changes in posture and during a six minute walking
test (6MWT).
Eleven COPD patients (GOLD stage 2-4, BMI 30±10, FEV1%pred 48±12,

Figure 1

P2065
How to assess sensorium in hypercapnic encephalopathy during NIV?
Raffaele Scala, Uberto Maccari, Carmen Manta, Claudia Maggiorelli, Irene Di
Pierro. Respiratory Ward and RIICU, S. Donato Hospital, Arezzo, Israel
Aims: To compare the clinical usefulness of two different tools, Glasgow Coma
Scale (GCS) and Kelly-Matthay score (KMS), for the neurological assessment of
hypercapnic encephalopathy (HE) during NIV.
Methods: We prospectively analysed 101 consecutive patients [age, mean (DS),
76.6 (8.41) yrs; COPD 61.4%; CWD 22.8%; CHF 9.9%; Neuromuscular disorders
5.9%) with HE [GCS, median (IQR 25-75), 9 (6-11); KMS 4 (3-5)] due to acute
respiratory failure [(pH 7.23 (0.08); PaO2 /FiO2 174 (64), PaCO2 87.6 (20.3)
mmHg] submitted to NIV in our RIICU in the yrs 2008-2010.
Primary end-point: Capability of earlier GCS/KMS changes (2-hours) to predict
NIV failure; Secondary end-points: 1) sensitivity of GCS/KMS to the earlier
(2-hours) and later (24-hours) changes of arterial blood gases (ABG) under NIV;
2) pulmonary and extra-pulmonary determinants of GCS/KMS at baseline.
Results: Earlier changes in KMS (>20%) predicted NIV failure (p=0.026) while
this is not the case for GCS. Earlier changes in pH and PaCO2 were significantly
correlated with those in KMS (p<0.01) but not with those in GCS, while later
changes in ABG significantly correlated with those in both scores (p<0.0001).
According to a multivariate analysis, both GCS and KMS showed a significant association with pulmonary (baseline pH) and extra-pulmonary determinants
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[non-respiratory component of APACHE III score, mean systemic arterial blood
pressure, comorbidities (“acute” for GCS, “acute” for KMS)].
Conclusions: The use of KMS resulted in greater clinical usefulness (correlation
with outcome and with earlier ABG changes) than that of GCS to assess and
monitor sensorium status in HE patients during NIV. Both scores are influenced
by pulmonary and extra-pulmonary factors.

P2068
Volume assured pressure support ventilation for chronic ventilatory failure in
COPD
Sandip Banerjee, Marcus Pittman, Rebecca Chadwick, Atul Gulati, Masood Ali,
Michael Davies, Nick Oscroft, Tim Quinnell, Phillipa Lawson, John Shneerson,
Ian Smith. Respiratory Sleep and Support Centre, Papworth Hospital NHS Trust,
Papworth Everard, Cambridgeshire, United Kingdom

P2066
Respiratory events during long term noninvasive positive pressure ventilation
in children: Clinical implications and detection of events
Valeria Calderelli 1,2 , Jean Christian Borel 3 , Sonia Khirani 4 , Adriana Ramirez 5 ,
Renato Cutrera 6 , Jean Louis Pepin 3 , Brigitte Fauroux 2,4 . 1 Dipartimento di
Clinica Pediatrica, Università degli Studi di Ferrara, Italy; 2 Pediatric Pulmonary
Department, AP-HP, Armand Trousseau Hospital, Paris, France; 3 INSERM
ERI17, HP2 Laboratory, Grenoble University Hospital, Grenoble, France;
4
Inserm UMR S-938, UPMC University Paris 06, France; 5 Technical
Department, ADEP Assistance, Suresnes, France; 6 UOC Broncopneumologia,
Ospedale Pediatrico Bambino Gesù, Rome, Italy

Introduction & methods: Non-invasive ventilation (NIV) is used to treat chronic
ventilatory failure complicating chronic obstructive pulmonary disease (COPD).
This randomised prospective study compared the effectiveness of a volume assured
pressure support ventilator (VAPS - iVAPS, Resmed) with a pressure controlled
ventilator (PCV - NIPPY 3, B&D Electromedical) in this patient group.
Results: Forty subjects (19 male) were recruited with these demographics (mean
& standard deviation): age 66.9 (8.2) years; BMI 28.2 (7.0); smoking 46.5 (31.3)
pack years; FEV1 27 (10.2) % predicted. They were randomised 20 to each
treatment limb and at baseline there were no differences between the two groups.

Objective: The aims of the study were (1) to describe the respiratory events during
noninvasive positive pressure ventilation (NPPV) and, (2) to analyze the clinical
consequences.
Method: Nocturnal polygraphic (PG) recordings were performed in stable patients.
Respiratory events were scored using the SomnoNIV Group definitions [1]. The
consequences of an event i.e. a fall of ≥ 3% of pulse oximetry (SpO2 ) and/or a
≥ 30% decrease in pulse rate amplitude (respiratory autonomic micro-arousals:
RAM) were described.
Results: PG tracings of 27 patients (13 boys, age range 1-18) were analysed:
neuromuscular disease (n=7), obstructive sleep apnea (n=8) and lung disease
(n=12). Unintentional leaks, partial or total upper airway obstruction without
reduction of ventilatory drive, a decrease in ventilatory drive, mixed events, and
patient ventilator asynchronies were observed in 61%; 37%; 28%; 7%; 53% of
the patients, respectively. These events were associated with a decrease of SpO2
in 21%; 37%; 18%; 4%; 12% of the patients respectively, and with a RAM in
38%; 27%; 8%; 3%; 32% of the patients respectively. The mean number of type of
events per patient was 1.8±1.1. For a given patient, there was a predominant event
representing 87±10% of total time with respiratory events. The median duration
spend in respiratory event was 39% (range 0.7 to 92%) of total recording time. Of
the patients with a minimal nocturnal SpO2 >90% and a PtcCO2 <50mmHg, 12
(44%) had at least one respiratory event.
Conclusion: Respiratory events are common in stable children treated with long
term NPPV and can be associated with desaturations and/or RAM.
1. Gonzalez J et al. Thorax 2011.

P2067
Polysomnographic criteria to assess the efficacy of noninvasive ventilation in
chronic respiratory failure
Roomila Naeck 1 , Adrianna Portmann 2 , Ubiratan Freitas 1 , Dounia Bounoiare 1 ,
Florence Portier 2 , Christophe Letellier 1 , Jean-François Muir 2 ,
Antoine Cuvelier 2 . 1 CORIA UMR CNRS 6614, Rouen University, Saint Etienne
du Rouvray, France; 2 Pulmonary & Respiratory Intensive Care Department,
Rouen University, Rouen, France
Aim: We performed successive polysomnographies (PSG) under spontaneous
breathing (SB) and under noninvasive ventilation (NIV) in order to assess the
improvements of ventilation and sleep in patients with severe chronic respiratory
failure.
Methods: 12 patients indicated to domiciliary NIV because of chronic respiratory
failure (neuromuscular disease (n=4), obesity-hypoventilation syndrome (n=6) or
thoracic deformation (n=2)) have performed a PSG under SB at day 1, another PSG
with the newly implemented NIV at day 2 and therefore a third PSG under NIV
two weeks after (day 15). NIV titration was performed according to local protocols,
based on nocturnal oxymetries and morning arterial blood gas assessments.
Results: As compared to SB, the oxymetric parameters significantly improved
during the first night under NIV. PtcCO2 values, early-morning and diurnal arterial
blood gases slightly improved during the first night under NIV but the differences
were statistically significant only at day 15. We observed a rapid increase of time
spent in REM sleep (9.1±2.1 vs 15.2±2.4% of total sleep time, p=0.0148), a
reduction of obstructive apnea index, (28.4±8.6 vs 9.7±4.2, p=0.0175) and the
micro-arousal index (40.1±8.5 vs 25.7±1.9, p=0.0258). Heart rate and cardiac
variability were significantly reduced under NIV. Patient-ventilator asynchronisms
were low in all patients except two and did not significantly vary between day 2
and day 15.
Conclusion: NIV efficacy is associated with a rapid and objective improvement
of sleep quality, in parallel with a slower improvement of diurnal and nocturnal
hypercapnia. Cardiac variability may be also a pertinent parameter to evaluate
these patients.

Outcomes pre-treatment and at 1-month (p values compared to pre-treatment values)

Mean overnight oxygen saturations (%)
Daytime PaCO2 (kPa)
Daytime PaO2 (kPa)
Shuttle walk test (m)

PCV
VAPS
PCV
VAPS
PCV
VAPS
PCV
VAPS

Pre-treatment

1 Month

P value

84.4
85.9
8.13
8.15
7.05
6.49
138
115

89.65
90.53
7.05
6.67
7.87
7.86
165
145

0.04
0.02
0.001
0.003
0.279
0.02
0.097
0.02

Mean hours of use between VAPS and PCV were not significantly different [6.0
(±2.7) vs 5.9 (±2.4) hours respectively).There was a trend towards shorter time
to initiate VAPS compared to PCV (3.4 vs 4.7 days respectively, p=0.071). During
the trial period 2 patients from each arm died.
Conclusion: In patients with COPD and chronic ventilatory failure, VAPS achieves
similar improvements in overnight oximetry and daytime PaCO2 compared to PCV.
VAPS is a well tolerated and effective treatment for chronic ventilatory failure in
this patient group. A longitudinal trial investigating survival may now be warranted.

P2069
Effect of transnasal “high-flow oxygen insufflation” in patients with severe
COPD
Johannes Cleven 1 , Helene Vogelsinger 1 , Sebastian Ott 3 , Thomas Geiser 3 ,
Michael Halank 2 , C.M. Kähler 1 . 1 Department of General Internal Medicine I,
Medical University of Innsbruck, Tyrol, Austria; 2 Medizinische Klinik und
Poliklinik I, University Hospital Carl Gustav Carus, Dresden, Germany; 3 Klinik
und Poliklinik für Pneumologie, Universitätsspital, Switzerland
Introduction: Long-term oxygen therapy is one of the established treatment strategies. Nasal insufflation of warm, humidified air at a high flow rate is a new and
simplified method in non-invasive ventilation.
Until now, no data on the safety, effects and efficacy of in COPD patients are
available. Our multicenter, controlled study has been approved by the national
ethic committees.
Aim: It was designed to examine the safety and effects of high flow therapy in
patients with COPD °IV and to assess possible changes in efficiency in ventilation
and parameters of the lung function.
Method: Patients with COPD °IV with indication for LTOT are enrolled. The
following inclusion criteria have to be met: age 30-80, stable disease for 14 days,
Hb>100g/l, and no current participation in another study.
Results: So far 38 subjects were recruited: 32 males, 6 female, age 67.5±6,64
yr, FEV1 14-49% predicted. Oxygen supplementation was performed in 10 min
intervals each with an augmentation of 0.5-1 L/min until a pO2 >60mmHg was
achieved. Using [TNI], oxygen was mixed with warm and humidified air at a
constant flow rate of 15 L/min. Concerning safety high flow delivery was well
tolerated in all patients and no significant differences were found for several
spirometric parameters tested. Furthermore a highly significant decrease of CO2
in arterial blood after short-term treatment could be measured (- 2,87 mmHg;
p=0,0001) compared to conventional oxygen administration.
Conclusion: In conclusion, we can postulate that short-term treatment with high
flow [TNI] seems to be safe in patients with COPD °IV with a reduced oxygen
demand. Further trials have to be enrolled for longer periods to prove efficiency.

P2070
Uptake of NIV treatment in MND is dependent upon caregiver variables
Rosanna Cousins 1 , HIkari Ando 1 , Carolyn Young 2 , Biswajit Chakrabarti 3 ,
Robert Angus 3 . 1 Health Sciences, Liverpool Hope University, Liverpool, United
Kingdom; 2 The Walton Centre, NHS Foundation Trust, Liverpool, United
Kingdom; 3 Aintree Chest Centre, Aintree University Hospitals NHS Foundation
Trust, Liverpool, United Kingdom
There is robust evidence that NIV relieves respiratory symptoms and improves
quality of life in MND. Nevertheless, about a third of those who would benefit
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from NIV decline the treatment. It is important to understand why the most
effective treatment available for MND patients [1] is refused. To investigate this
phenomenon, we undertook a cross-sectional quantitative analysis of 27 patient
and caregiver dyads offered ventilatory support based on physiological markers, including forced vital capacity and nocturnal pulse oximetry. The analyses
indicated that there were no differences between the patients who went on to
accept NIV treatment (n=17) and those who declined (n=10) in terms of age,
sex, MND symptomatology (ALS-FRS-R, ALSAQ-40, MND Dyspnoea Rating
Scale, daytime sleepiness) and psychological measures (hopelessness, anxiety and
depression). The similarity of the scores in the two groups is such that we are
confident that we do not simply have a power issue. In view of assertions that
uptake of NIV treatment increases caregiver burden, which suggests caregiver
input in NIV treatment, we also analysed caregiving variables. There were no
differences in general physical or mental health but caregivers who supported
NIV treatment were significantly more emotionally stable and less anxious, and
in terms of coping style more resilient, more committed and more in control. A
regression analysis forcing MND symptoms to enter before caregiving variables
still indicated that resilience: commitment alone explained 24% of the variance.
We will discuss these findings, and implications for clinicians.
Reference:
[1] Heiman-Patterson TD, Millar RG. NIPPV: A treatment for ALS whose time
has come. Neurol 2006; 67: 736-7.

P2071
Triple 0 – A new respiratory syndrome?
Marta Drummond 1,2 , Ana Santos 2,3 , Tiago Pinto 1 , Miguel Gonçalves 1,2 ,
Anabela Marinho 1 , Maria Sucena 1 , Joao Almeida 1 , Joao Winck 1,2 .
1
Pulmonology Department, Centro Hospitalar São João, Porto, Portugal;
2
Medicine Faculty, Porto University, Porto, Portugal; 3 Clinical Epidemiology,
Predictive Medicine and Public Health Department, Medicine Faculty Porto
University, Porto, Portugal
Introduction: There is a growing number of patients needing nocturnal ventilatory support, presenting with Obesity-Hypoventilation Syndrome (OHS), Chronic
Obstructive Pulmonary Disease (COPD) and Obstructive Sleep Apnea (OSA). As
these three comorbidities seem so prevalent together and, as these patients, in the
light of their demographic characteristics and ventilatory needs, seem different
from those with only one or two of the pathologies, a new respiratory syndrome
can be emerging-The Triple O Syndrome (TOS).
Objective: To characterize TOS patients and compare their demographic characteristics and ventilatory needs with OHS patients.
Materials and methods: Forty-four patients with obesity (BMI> 30 kg/m2 ),
COPD (FEV1/FVC < 70) and OSA (AHI> 5/h) were included. Exclusion criteria were pulmonary diseases others than COPD, α-1-AT deficit, bronchiectasis,
Cheyne-Stokes Breathing, Complex OSA and Central Sleep Apnea. These patients were compared to 46 OHS patients. Both groups started ventilatory support
between 2009 and 2011.
Results: TOS patients: mean age 69.4±9.1 years, 84.1% were male, mean BMI
35.8±4.5 kg/m2 , mean Epworth 11.4±4.8, mean FEV1 57.9%±19.5% predicted,
median AHI 36.3/h, median PaCO2 47.2 mmHg, median IPAP 18.0 cmH20, median EPAP 10.0 cmH20, median RR 14 cycles per minute, 23.3% needed oxygen
complement.
When compared to OHS patients, TOS patients were older, leaner, the percentage
of male gender was higher, had less severe OSA and lower RR when adapted to
ventilatory support.
Conclusions: Triple O patients seem to be an individualized group, with different
demographic characteristics when compared to OHS patients. The ventilatory
needs were similar between both groups, but the RR and the mask used, mainly
nasal, in TOS patients.

P2072
Adherence and tolerance of an auto-CPAP (APAP) device specially designed
for occidental way of life and bedroom: Beyond technology, medical
appearance is obsolete
Eric Hazouard 1 , Jean-Philippe Maffre 1 , Violaine Kubiszewski 1,2 . 1 Sleep
Laboratory, Clinique de l’Alliance, Saint Cyr sur Loire, France; 2 EA-2114,
Faculté de Médecine de Tours, Tours, France
Observance up than 3 hr/night, only is required in France to allocate reimbursement
of CPAP treatment for Sleep Apnoeas Syndrome. But control of hypertension requires up than 4hr/night. Breas i-Sleep, or Fisher&Pakell ICON are clearly designed
to look as a clock or a radio-alarm-clock without external electric tranformer.
Aim: Definite if such CPAP device is associated with a mean sleep use up
than 4hr30, achieving 3 sleep’s cycles. Data collection [confort, residual AHI,
therapeutic Pressure, etc.]
Methods: Two HomeCare HealthCare Providers (no financial or material conflict
of interest), Non6comparative observational study. We collect use’s duration of
a non-randomized cohort of consecutive OSA patients, all ventilated by ICON,
APAP mode, 4/16 cmH20, no ramp with optimal subjective comfort humidification
setting.
Results: 108 consecutive symptomatic OSA patients (IAH > 30/hr), evaluation
time: 5 months delay treatment, m 61%, 65±16 y/o; residual AHI = 4,8±3,8/hr
and P95% = 9,3±3,76 cmH2O.

Observance 342±42 min; confort’s evaluation through a modified Analogic Visual
Scale (AVS) 7,4±1,2; Design’s evaluation through a modified AVS 8,7±4,3.
Conclusions: A pretty bedroom designed CPAP device is associated with a therapeutic duration up than 5hr30. An affective-based customer societal approach of
such treatment seems relevant to enhance patient adherence. Comparative studies
are required to comfort this monocentric and limited non comparative descriptive
study
Acknowledgements: Mrs Baucher M, Mbar® , Safond M, SOS-Oxygène® ; Hesbert
R, Fisher&Paykell,France.

P2073
Our experience in home mechanical ventilation
Vesna Bukumirovic 1 , Zorica Stevic 2 , Vladimir Žugic 1 , Branka Bulajic-Subotic 1 ,
Miodrag Vukcevic 1 . 1 Center for Neurmuscular Diseases, Universitiy Clinical
Center of Serbioa, Belgrade, Serbia; 2 Clinic for Neurology, University Clinical
Center of Serbia, Belgrade, Serbia; 3 Clinic for Pulmonary Disease, University
Clinical Center of Serbia, Belgrade, Serbia
Home mechanical ventilation (HMV) increases survival of patients with chronic
respiratory failure. National center in Serbia for HMV in neuromuscular patients
was established in 2007.
Aim: We aimed to evaluate our practice
Method: We retrospectively analyzed clinical history of patients receiving HMV
in our center from 2007-2012.
Results: 126 patients were started on HMV (71 M/55 F) mean age 46±20 years.
Most of the patients were treated with non invasive ventilation. Twelve percent
of patients were ventilated invasively via tracheostomy. Three patients were converted from invasive to noninvasive ventilation. Most frequent diagnosis was motor
neuron disease (MND) 78, mean FCV% 33±15, followed by Duchenne Muscular
dystrophy (DMD) 33, mean FCV% 16,6±8,7 and spinal muscular atrophy (SMA)
15. Overall survival was 59% of patients. In MND group, mean survival was10
months, and all dystrophy patients are still in follow up.
Conclusion: In our country HMV in last years is increasingly used but its
prevalence is still low compared with other countries.

P2074
Thoracoabdominal contribution to tidal volume after an impatient cardiac
rehabilitation program associated to continuous positive airway pressure
Camila B.F. Pantoni 1 , Luciana Di Thommazo 1 , Renata G. Mendes 1 , Flávia
C.R. Caruso 1 , Daniel Mezzalira 1 , Aparecida M. Catai 1 , Othon Amaral Neto 2 ,
Audrey Borghi-Silva 1 . 1 Physical Therapy Department, Federal University of São
Carlos, Brazil; 2 Cardiovascular Department, Santa Casa Araraquara Hospital,
Araraquara, Brazil
Background: Continuous positive airway pressure (CPAP) is an important strategy for improvement of gas exchange and breathing working in post operative
of coronary artery bypass grafting surgery (CABG). However, it’s unknown the
breathing pattern (BP) behaviour after inpatient cardiac rehabilitation (CR) program
associated to noninvasive ventilation (NIV) during exercises.
Aim: To evaluate the BP of post-CABG patients engaged in CR associated to NIV.
Methods: Nineteen patients submitted to twice-daily supervised postoperative
exercise protocol, which consisted of respiratory exercises and early mobilization
(upper and lower limbs exercises and ambulation) with NIV (CPAP= 58,6±8,4yrs)
between 9-10 cmH2 O and without (CG= 58±5,7yrs) were evaluated. BP was
assessed by respiratory inductive plethysmography (Lifeshirt system) and analysed
by inspiratory (ViVol) and expiratory tidal volume (VeVol); inspiratory, expiratory
and total time and thoracoabdominal coordination measures (%RCi and %RCepercent rib cage inspiratory and expiratory contribution to tidal volume ratio,
respectively) in rest sitting position at discharge time. Unpaired Student t test was
applied for intergroup analysis (p<0,05).
Results: CPAP group presented lower values of %RCi (65±24 versus 84±12)
and %RCe (64±24 versus 84±12) compared to CG. No others differences were
observed.
Conclusion: These results suggest that patients engaged in CR associated to CPAP
presents reduction of upper rib cage motion, which could be associated to better
distribution of ventilation and decrease of breathing cost energy and accessory
muscles activity. FAPESP SUPPORT (2009/54194-5).

P2075
Mulitidisciplinary MND clinics – Should every hospital have one?
Anthony Carver 1 , Tracy Ellimah 1 , Thomas Sanctuary 1 , Mohamed Sakel 2 ,
Bandipalyam Prathibha 1 . 1 Respiratory Medicine, East Kent Hospitals University
NHS Foundation Trust, Ashford, Kent, United Kingdom; 2 Neurorehabilitation,
East Kent Hospitals University NHS Foundation Trust, Ashford, Kent, United
Kingdom
Motor neuron disease (MND) is best managed by a multi-disciplinary team,
including a respiratory physician to assess for respiratory failure, for which noninvasive ventilation (NIV) is indicated. East Kent Hospitals University Foundation
Trust has recently developed a regional neurology centre and has well established
domiciliary ventilation services. The multi-disciplinary MND team was developed
in 2008.
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Aim: To review the management of MND in East Kent and the changes since the
establishment of a multi-disciplinary MND team.
Methods: A retrospective analysis of the clinical notes of all patients diagnosed
with MND over the last 10 years.
Results: Total number of patients with a diagnosis of MND was 65. 3 had familial
disease (4.6%).

Methods: We prospectively studied a group of tracheotomized and chronically
ventilated patients admitted to a weaning centre who could be suitable to decannulation and conversion to NIV because of absence of airway stenosis, normal
swallowing function, preserved cough mechanism but unable to sustain a spontaneous breathing for more than 16 hours without increasing PaCO2 . Data collected
for follow-up were: demographic, functional, severity score (SAPSII), need to
re-tracheotomy, survival, hospital admissions/year, maintenance of adequate gas
exchange. The Fisher exact test and the log-rank test have been employed for
statistical analysis.
Results: 176 patients with tracheotomy and prolonged IV were evaluated; 26
patients (14 men) met the criteria and were decannulated and converted to NIV
(16 obstr. 10 restr.). Mean age was 67.46 years, mean SAPSII score was 26.8,
mean follow-up time was 24.8 months; 12 patients had at least 1 new episode
of exacerbation, in 5 cases requiring ICU admission, and 2 patients needed retracheotomy. Two years-mortality rate was 26%. Age and severity score turned
out to be statistically significant predictors of survival.
Conclusions: Long-term maintenance of tracheotomy and invasive ventilation
makes the patient more fragile and difficult to manage in the domiciliary setting.
Decannulation and conversion from IV to NIV is a safe and feasible technique and
should be attempted in selected hypercapnic patients.

P2078
Use of home non-invasive ventilation (NIV) in patients with ankylosing
spondylitis (AS)
Martina Mason, Rebecca Chadwick, Ian Smith. Respiratory Support and Sleep
Centre, Papworth Hospital NHS Foundation Trust, Papworth Everard,
Cambridgeshire, United Kingdom

Conclusion: The number of patients managed by the East Kent team has increased
5fold since 2008. This perhaps reflects the need for teams closer to home, which
leads to better access to specialist intervention including NIV which improves
survival. The mean time from symptom to diagnosis has also reduced since the
introduction of a multi-disciplinary team, as has the earlier need for PEG. Further
analysis may identify the contributing factors.

P2076
The individual does not feel an air hunger during the control apparatus of
mechanical ventilation of his lungs
Michail Pogodin. Laboratory of Respiratory Physiology, I.P. Pavlov Institut of
Physiology, St. Petersburg, Russian Federation

Background: Ventilatory impairment is a recognised extra-articular manifestation
of AS. To our knowledge there are no published data describing home NIV in this
condition.
Aims and objectives: Retrospective assessment of home NIV in AS patients at
a tertiary UK ventilatory support centre to determine i) indications for NIV, ii)
physiological response to treatment and iii) compliance and survival.
Methods: Case records of patients referred for consideration of NIV between 1993
and 2011 were retrospectively reviewed and information regarding the indication
for NIV, demographics, co-morbidities, arterial blood gas analysis, pulmonary
function, mean overnight oxygen saturation (SpO2), compliance and survival
recorded.
Results: The case notes of 18 patients (15 male, 64m9.2 yrs) were reviewed. Most
commenced NIV in the context of acute respiratory decompensation (n=11; 61%).
The most frequent indication for NIV was hypercapnia (PaCO2 ≥6.5, n=14; 78%).
NIV led to a sustained decrease in PaCO2 from the baseline (p<0.05) and rise in
the mean overnight oxygen saturation (p<0.05). Twelve patients have died (68%)
with the median time to death from starting NIV of 31 months (range 1-98). The
median duration of treatment was 33 months (range 1-99).
Physiological response

The purpose of the research is to compare sensations on the chemical stimuli in
natural breathing (NB) and in voluntary-controlled mechanical lungs ventilation
(vcMLV). The individual controls the mechanical ventilation device by a certain
movement of his hand and deliberately chooses the speed of air flow into his lungs,
the respiratory volume and the rhythm of mechanical ventilation. 9 healthy adult
males performed Read CO2 rebreathing tests. The inspiratory pneumotachogram
and the capnogram were registered. Sensation of an air hunger was rated on three
point original scale at each 30 seconds. During rebreathing tests, the ventilation
of lungs was increased proportionally to the growth PETCO2. The tests were
terminated when PETCO2 achieved 54±4 Torr. In NB conditions, the ventilation
was 35±6 l/min. During vcMLV, the ventilation was higher (P<0.05), and reached
56±12 l/min. Any individual has not reported on occurrence of sensation of an
air hunger either in natural breathing or in conditions of controlled mechanical
ventilation. Purposeful self-controlled of mechanical lungs ventilation allows, as
expected, to functionally divide the voluntary and the automatic efferent outputs;
under these conditions, the integrity of afferentation in the respiratory system
seems to be preserved. These results may be grounds for the assumption that an
adult individual’s implementation of the regulation of respiratory movements is
the same way as other voluntary movements, such as cycling or maintaining a
vertical posture.

P2077
Decannulation and NIV in tracheotomized and chronically ventilated patients
Piero Ceriana 1 , Annalisa Carlucci 1 , Giancarlo Piaggi 1 , Marta Agnesi 2 ,
Alberto Malovini 3 , Stefano Nava 4 . 1 Respiratory Rehabilitation, IRCCS
Fondazione Maugeri, Pavia, Italy; 2 Respiratory Medicine, IRCCS Policlinico San
Matteo, Pavia, Italy; 3 Laboratorio di Informatica e Sistemistica per la Ricerca
Clinica, IRCCS Fondazione Maugeri, Pavia, Italy; 4 Respiratory Medicine,
Policlinico S.Orsola, Bologna, Italy
While non-invasive ventilation (NIV) is a recommended technique for weaning
intubated patients after acute hypercapnic respiratory failure, little evidence exists
for NIV as a technique for weaning tracheotomized patients undergoing prolonged
invasive ventilation (IV).

Mean PaO2 (kPa)
Mean PaCO2 (kPa)
Mean nocturnal SpO2 (%)
Mean compliance (hours)

Baseline
±SD

Follow up
(8 weeks) ±SD

Most recent review
(range 0.1-8.3 years) ±SD

7.8±1.0 (n=18)
8.1±1.8 (n=18)
83±8.6 (n=18)

8.8±1.2 (n=14)
6.7±0.74 (n=14)
93±3.2 (n=15)
6.8±3.0 (n=15)

8.0±1.4 (n=14)
6.8±1.8 (n=14)
92±3.5 (n=14)
6.0±2.9 (n=13)

Conclusion: AS patients demonstrated good compliance with NIV, which was
associated with a sustained improvement in physiological parameters.

P2079
Home mechanical ventilation the Netherlands; an overview
Anda Hazenberg 1 , Nicolle Cobben 2 , Mike Kampelmacher 3 ,
Jacqueline Rischen-Vos 4 , Peter Wijkstra 1 . 1 Home Mechanical Ventilation,
University Medical Center, Groningen, Netherlands; 2 Home Mechanical
Ventilation, University Medical Center, Maastricht, Limburg, Netherlands;
3
Home Mechanical Ventiation, University Medical Center, Utrecht, Netherlands;
4
Home Mechanical Ventilation, University Medical Center, Rotterdam,
Zuid-Holland, Netherlands
Background: Home Mechanical Ventilation (HMV) is well known as a costeffective treatment which significantly improves quality of life. In this abstract we
give an overview of the development of HMV in the Netherlands.
Methods: Since 1991 we have been collecting data regarding all patients treated
with HMV the Netherlands.
Results: Over the last 20 years, the number of Dutch patients treated with HMV
increased from 200 to 2000. There is a significant growth in number of patients
treated with non-invasive ventilation. Mask and mouth-piece ventilation in combination with the progress in technical abilities of the equipment, allows patients to
use the non-invasive ventilation up to 24 hours a day. Patients were divided in four
categories: neuromuscular disease (NMD), thoracic cage restriction (TCR), lung
disease and obstructive or central sleep apnea syndrome. Patients with NMD have
always been and still remain the largest category in the Netherlands. The rise in
NMD is especialy due to patients with ALS; almost 100 patients with ALS started
HMV last year. The 2nd largest group includes patients with TCR. Patients with
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Obesity hypoventilation syndrome (OHS) are primarily responsible for the growth
in this group. Patients with obstructive lung disease are a fairly stable group. Of
all patients on HMV 83% lives at home.
Conclusion: Most patients on HMV are currently treated non-invasively. The
growth of these patients is specifically seen in patients with ALS or OHS. Despite
this enormous rise of patients treated with HMV, 83% of the patients still live at
home.

P2080
Home NIV for patients with stable COPD
Kasper Ankjærgaartd, Sophia Maibom, Jon Torgny Wilcke. Dept. of Pulmonary
Medicine, Gentofte Hospital, Hellerup, Denmark
Background: Non invasive ventilation (NIV) is shown to be effective in the treatment of acute respiratory failure in patients with chronic obstructive pulmonary
disease (COPD) and as treatment at home in patients with chronic respiratory
failure due to e.g. neuromuscular disease. Previous studies in patients with COPD
have shown conflicting results of home NIV.
Aim: Audit of home NIV treatment initiated due to repeated admissions with NIV
treated acute hypercapnic respiratory failure (AHRF).
Method: Retrospective study of acutely NIV treated patients in our dept. of lung
medicine. Frequency and duration of hospital admissions respectively 12 and 6
months before and 6 months after the initiation of home NIV were compared.
Results: Figure shows a significant reduction in number of admissions 6 months
after initiation of home NIV compared to 12 (avg 2,4 to 0,75 (p=0,05)) and 6
months before initiation (avg. 4 to 0.75 (p=0,0046))

lower in group 1 (1.7±0.8 vs 2.9±1.6; p=0.027) as well as asthma symptoms
score (4.2±1.1 vs 6.3±1.0; p=0.01).
Conclusion: The results obtained demonstrate that a phospholipids’ inhalation
in addition to traditional therapy of BA has a significant positive effect both in
clinical status and lung function test in patients with BA.

P2082
Onset of bronchodilation with fluticasone/formoterol versus
fluticasone/salmeterol
Guy Brusselle 1 , René Aalbers 2 , Tammy McIver 3 , Birgit Grothe 3 ,
Anna Bodzenta-Lukaszyk 4 . 1 Longziekten - Laboratory for Translational
Research of Obstructive Pulmonary Disease, Gent University Hospital, Gent,
Belgium; 2 Department of Pulmonary Diseases, Martini Hospital, Groningen,
Netherlands; 3 European Medical Science, Mundipharma Research Ltd.,
Cambridge, United Kingdom; 4 Department of Allergology and Internal Medicine,
Medical University of Bialystok, Poland
Background: Rapid bronchodilation has been identified as a key attribute of
ICS/LABA combination therapy for asthma. This post-hoc analysis assessed
the onset of bronchodilation with fluticasone propionate/formoterol fumarate
(FLUT/FORM) and fluticasone propionate/salmeterol xinafoate (FLUT/SAL).
Methods: 202 adults with asthma (forced expiratory volume in 1 sec [FEV1 ]
reversibility of ≥15%) were randomized to 12 weeks’ treatment with either
FLUT/FORM (pMDI; 100/10 or 250/10 μg b.i.d. [treatment doses]; n=101) or
FLUT/SAL (pMDI; 100/50 or 250/50 μg b.i.d. [treatment doses]; n=101) in an
open-label, parallel-group study. The percentage of patients with onset of bronchodilation within 5 min and 120 min post-dose was assessed on days 0 and 84.
Onset of bronchodilation was defined as the first time point post-dose with a ≥12%
increase in FEV1 versus pre-dose.
Results: Baseline mean FEV1 was 2.1±0.6 L (reversibility 27.6±12.8%) and
2.1±0.5 L (reversibility 24.9±9.9%) in the FLUT/FORM and FLUT/SAL groups,
respectively. On day 0, a significantly greater proportion of patients had an onset
of bronchodilation with FLUT/FORM than FLUT/SAL within 5 min (38.6% vs
14.0%; odds ratio [OR] 4.0; 95% CI 2.0, 8.0) and within 120 min post-dose (78.0%
vs 64.0%; OR 2.0; 95% CI 1.1, 3.9). This was sustained over 12 weeks; on day
84, the percentage of patients with an onset of bronchodilation was greater with
FLUT/FORM than FLUT/SAL within 5 min (16.3% vs 2.0%; OR 9.6; 95% CI 2.1,
42.9) and within 120 min post-dose (51.0% vs 35.1%; OR 1.9; 95% CI 1.1, 3.4).
Conclusion: FLUT/FORM consistently provided more rapid bronchodilation than
FLUT/SAL in patients with asthma over 12 weeks of therapy.

Figure 1. Frequency of admissions to a pulmonary ward before and after initiation of home NIV.

Conclusion: The study shows that home NIV is effective to reduce admissions with
respiratory problems in a highly selected group of COPD patients with previous
repeated AHRF and need of acute NIV treatment.

244. Asthma treatment: efficacy and safety

P2081
The evaluation of the efficacy and safety of phospholipids’ inhalation in
patients with bronchial asthma (BA): A prospective randomized
placebo-controlled study
Alexander Lisitsa 1 , Igor Klimanov 2 , Svetlana Soodaeva 3 ,
Alexander Averyanov 1 , Oleg Kuzovlev 1 . 1 Clinical Trials Dept., Federal
Research Clinical Center under Federal Medical&Biological Agency of Russia,
Moscow, Russian Federation; 2 Clinical Lab Dept., OJSC “Medical Club
Consilium”, Moscow, Russian Federation; 3 Human Pathology Dept., First
Moscow State Medical University, Moscow, Russian Federation
Background: The new method of BA treatment based on the reparation of damaged
cell membranes by phospholipids was proposed.
The aim of the study was to evaluate the efficacy and safety of phospholipids’
inhalation (PhLI) in BA patients during the 24-week course of treatment.
Materials and methods: The prospective, single-blind, randomized, placebocontrolled, parallel-group study was performed. 58 patients (age 67.5±12.3; male
68.3%) with partly controlled and uncontrolled BA were enrolled (FEV1>50%).
Group1 contains 30 patients who received a PhLI by compressor nebulizer once
a day in addition to traditional therapy; group2 - 28 patients who received a
traditional therapy only (control). The lung function test was performed in each
clinical visit, as well as PEF measurements were performed twice daily by the
patient itself. Usage of short-acting β2-agonists and the asthma symptoms score
were also determined.
Results: It was shown the statistically significant increase of FEV1 level in group1
compared with control (79.3±8.7 vs 72.9±9.2%; p=0.01). The PEF increase was
also determined in group 1 (557.0±120.6 vs 486.3±98.3 l/min; p=0.03). The
strong correlation between these two parameters was observed (r=0.94; p=0.0052).
The number of inhalations of bronchodilator reliever medication was significantly

P2083
Intermittent versus daily inhaled corticosteroids (ICS) in children and adults
with mild persistent asthma: A Cochrane review
Francine Ducharme 1,2 , Bhupendrdasinh Chauhan 1 , Caroline Chartrand 1 .
1
Paediatrics, CHU Sainte-Justine, Montreal, QC, Canada; 2 Reseach Centre,
CHU Sainte-Justine, Montreal, QC, Canada
Introduction: Although guidelines recommend daily ICS in mild persistent asthma,
most patients use, and many physicians prescribe, intermittent ICS.
Objectives: To compare the safety and efficacy of intermittent versus daily ICS in
mild persistent asthma.
Methods: Randomised trials comparing intermittent vs. daily ICS in children and
adults were eligible. Outcomes included: patients requiring rescue oral steroids
(primary efficacy), serious adverse health events (primary safety), hospitalisations,
lung function, asthma control, adverse effects, and withdrawals.
Results: Six (4 children; 2 adult) parallel-group trials using beclomethasone or
budesonide, were included. There was no significant group difference in patients
requiring rescue oral steroids (RR=1.07, 95%CI 0.87, 1.32) and serious adverse
events (RR=0.82, 95%CI 0.33, 2.03). Compared to daily ICS, intermittent ICS
was associated with lower change in PEF, fewer control days, more β2 -agonists
use, and higher exhaled nitric oxide. There was no group difference in acute
care visits, hospitalisations, FEV1 , adverse effects, and withdrawals. Compared
to intermittent, daily budesonide was associated with lower growth in children
(MD=0.41cm, 95%CI 0.13, 0.69).
Conclusions: Intermittent and daily ICS strategies did not significantly differ in the
use of rescue oral steroids, nor did they reach equivalence. Daily ICS was superior
to intermittent ICS in several indicators of lung function, airway inflammation,
control, and reliever use. The findings would support the greater efficacy of daily
ICS in children and adults with mild persistent asthma, while using the safest, and
lowest effective dose of, ICS in children.

P2084
Oral polyunsaturated fatty acid supplementation as adjuvant therapy for
asthmatic children
Malak Shaheen 1 , Magdy Mahmoud 1 , Dina Elshinaway 2 . 1 Pediatric Department
- Pulmonology Unit, Ain Shams Faculty of Medicine, Cairo, Egypt; 2 Clinical
Pathology Department, Ain Shams Faculty of Medicine, Cairo, Egypt
Background: Omega-3 polyunsaturated fatty acids (PUFA) competitively inhibit
the formation of leukotrienes and prostaglandins produced from omega-6 fatty
acids and thus provide anti-inflammatory effect. However, the precise impact of
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omega-3 fatty acid oral supplements for asthmatic children has not been established. The aim of this study was to assess safety and efficacy of omega-3 PUFA
supplementation for asthmatic children.
Method: In a prospective study, 44 known asthmatic children and 15 matched
healthy children received oral supplementation with omega-3 PUFA for 5 weeks
duration. All children underwent; history taking, clinical examinations, pulmonary
function testing and assessment of omega-3 PUFA serum levels, total IgE (TIgE)
levels and interleukin 4 (IL4) levels before and after the supplementation.
Result: Basal omega-3 PUFA serum levels were significantly lower in asthmatic
children compared to controls (p 0.03) and much lower with severe grades of
asthma (r = 0.25, p 0.03). Three folds rise was documented in the mean omega-3
PUFA level of asthmatic children compared to eight folds increase in healthy
children after PUFA supplementation (p 0.0004). Clinical asthma scores showed
one step down improvement only in 13.5% of asthmatic children (6/44). Mean
values of TIgE serum levels in asthmatic children showed a significant reduction after supplementation (p 0.04) while IL4 serum levels showed a rise after
supplementation.
Conclusion: Significant difference exists between healthy children and asthmatic
children regarding the impact of oral PUFA supplementation. However; it showed
some positive effects for asthmatics, its safety is questionable in children.

P2085
Does a formal prednisolone absorption test lead to improved control in
difficult-to-treat asthma?
Lisa Midgley 1 , John Blakey 2 , Adel Mansur 1 . 1 Severe and Brittle Asthma Unit,
Heart of England NHS Foundation Trust, Birmingham, United Kingdom;
2
Respiratory Medicine, University of Nottingham, United Kingdom
Patients with disabling asthma may have poor concordance with prescribed therapy
and admit this only when confronted with firm evidence. Control may then improve
through greater concordance with agreed management.
Hypothesis: In individuals prescribed long term prednisolone, an absorption test
may provide formal evidence of poor concordance and thus lead to improved
clinical outcomes.
Design: Observational cohort
Population: 27 patients (22 female) with asthma and poor control despite specialist
review, regular prednisolone, and reported concordance.
Intervention: 0.5mg/kg prednisolone orally. Prednisolone, prednisone, cortisol
and cortisone levels every hour for 3 hours.
Assessment: First visit to the asthma service, appointment at which test requested,
test day, and 6 months thereafter
Outcomes: ACQ7, FEV1% predicted, FeNO, peripheral blood eosinophil count,
and regular prednisolone dose.
Analysis: Paired t tests. Results = mean ± SEM (2sf).
Results: Patients had impaired lung function (FEV1 65% predicted ±6.0) and
poor control (4.1±0.56) at time of test request despite prednisolone (30mg daily
±3.9).
12 (44%) patients had suppressed cortisol at test baseline. All tests showed adequate
absorption of prednisolone.
FEV1, FeNO, prednisolone dose and ACQ did not change significantly across
the four time points. Eosinophil count fell by a mean of 0.30 (CI 0.02-0.58,
p=0.037) between request and test. This improvement was sustained from request
to follow-up (mean 0.50, CI 0.11-0.90, p=0.016)
Conclusion: In this small study a prednisolone absorption test was associated with
a sustained fall in eosinophil count; This was not reflected in improved exhaled,
spirometric or clinical markers.

P2086
Patient characteristics that can predict response to omalizumab an (anti-IgE
antibody) for achieving better control of asthmatic patients
Nancy Abdelaty. Chest, Suez Canal University, Ismailia, Egypt
Background: Omalizumab is a monoclonal anti-immunoglobulin E (IgE) antibody
indicated for the treatment of inadequately controlled severe persistent asthma despite optimal controller therapy. It is an expensive medication so there is a need to
identify those patients most likely to benefit.
Aim of the study: To investigate characteristics associated with response to omalizumab in difficult asthma.
Patients and methods: The study enrolled 42 patients (15 female, 27 male) with
age range (20y-52y) with severe asthma that was inadequately controlled despite
step 4treatment as described in (GINA) guidelines. Omalizumab was given as
add-on therapy to concomitant asthma treatment and administered subcutaneously
every 2 or 4 weeks according to patients’ pretreatment bodyweight and baseline
IgE levels, for at least 16 weeks, those who showed better asthma control, were
analyzed to investigate whether pre-treatment patient baseline clinical characteristics could be reliably identified and to be predictive of a superior response to
omalizumab.
Results: 12/42 (28.6%) of enrolled patients showed better asthma control. Using
univariate and multivariate regression analysis, many variables showed significant
effect on response to omalizumab including; age, duration of asthma, history
of allergic Rhinitis, history of allergic dermatitis, bronchial reversibility, no of
positive results to common allergen, in immediate skin-prick, sputum eosinophilia
and baseline total (IgE).

Conclusion: Omalizumab is an expensive medication so it is recommended to
target its use to patients most likely to benefit rather than recommend widespread
use. Further studies are needed to confirm these data.

P2087
Physician assessment of asthma control in patients receiving omalizumab in a
real-world setting
Melinda Szabo 1 , Jan Chlumsky 2 , Robert Maykut 3 , Panayiotis Georgiou 4 ,
Chien-Wei Chen 5 , Guy Peachey 4 . 1 Pulmonology, Koch Róbert Hospital, Edelény,
Hungary; 2 Pulmonary Diseases, Thomayer Hospital, Charles University, Prague,
Czech Republic; 3 Critical Care, Novartis Pharma AG, Basel, Switzerland;
4
Critical Care, Novartis Pharmaceuticals UK Limited, Horsham, United
Kingdom; 5 Critical Care, Novartis Pharmaceuticals Corporation, East Hanover,
United States
GINA guidelines define controlled, partly controlled and uncontrolled asthma
based on a number of individual components (symptoms, activity limitation,
rescue medication use, lung function and exacerbations).
The 2-year, global, single-arm, observational eXpeRience registry evaluated the
efficacy and safety of omalizumab (OMA) in patients with allergic asthma in a
’real-world’ setting. Investigators were instructed to assess asthma control using the
GINA 2006 definitions. A post-hoc analysis compiled the individual components
of control recorded by physicians and applied these to the GINA definitions.
The intent-to-treat population consisted of 916 patients. Investigators’ assessment
(IA) of control increased from 1.4% at baseline to 41.1% after 2 years of treatment
(Table). Asthma control by strict GINA definitions increased from 0.8% at baseline
to 21.0% over the 2 year treatment period (Table).
Baseline, n (%)
N=916

Controlled
Partly controlled
Uncontrolled
Unknown

1 year, n (%)
N=734

2 years, n (%)
N=643

IA*

GINA

IA

GINA

IA*

GINA

13 (1.4)
209 (22.8)
690 (75.3)
3 (0.3)

7 (0.8)
120 (13.1)
730 (79.7)
59 (6.4)

282 (38.4)
342 (46.6)
95 (12.9)
15 (2.0)

138 (18.8)
285 (38.8)
211 (28.7)
100 (13.6)

264 (41.1)
296 (46.0)
72 (11.2)
10 (1.6)

135 (21.0)
258 (40.1)
180 (28.0)
70 (10.9)

*Data missing for 1 patient.

These data show differences between physician’s assessment of asthma control
and control as determined by strict application of GINA 2006 definitions. This
study did not explore what determined the differences in assessment, which may
be of interest for future study. Regardless of method, asthma control improved
over time in patients receiving OMA in this real-world study.

P2088
Effects of inhaled corticosteroids on asthmatic inflammation: The FeNOtype
trial
William Anderson, Philip Short, Peter Williamson, Brian Lipworth. Asthma and
Allergy Research Group, University of Dundee, Scotland, United Kingdom
Background: Personalised treatment for inflammatory asthma phenotypes confers superior benefits. The elevated exhaled nitric oxide (FeNO) inflammatory
phenotype requires evaluation of dose-response to inhaled corticosteroids (ICS).
Methods: Randomised, crossover trial in mild-to-moderate asthmatics receiving
ICS with elevated FeNO>40ppb after ICS washout. Patients received 2 weeks of:
fluticasone propionate 50ug twice-daily (FP100) or 250ug twice-daily (FP500).
Primary outcome: response in diurnal domiciliary FeNO levels. Secondary outcomes included: mannitol challenge; serum eosinophilic cationic protein (ECP);
blood eosinophil count; and asthma control questionnaire (ACQ).
Results: 21 patients completed. We found significant dose-related reductions of
diurnal FeNO compared to baseline: am FeNO: baseline=71ppb; FP100=34ppb,
p<0.001; FP500=27ppb, p<0.001; and significant dose separation for am, p<0.05,
and pm, p<0.001. Time series FeNO displayed exponential decay:

ACQ significantly improved exceeding the minimal important difference (>0.5)
with values in keeping with controlled asthma (<0.75) after each dose: FP100=0.48,
p=0.004; FP500=0.37, p=0.001. All other secondary inflammatory related outcomes showed significant improvements from baseline but no dose separation.
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Conclusion: There is significant, dose-response of diurnal FeNO to ICS in patients
with a high FeNO phenotype, also associated with well controlled asthma.

P2089
Effects of Arg16Gly polymorphism in ADRB2 gene on responses to
salmeterol or montelukast added to inhaled corticosteroids in Japanese
asthmatic subjects
Satoshi Konno 1 , Hironi Makita 1 , Nobuyuki Hizawa 2 , Kaoruko Shimizu 1 ,
Fumio Kokubu 3 , Takefumi Saito 4 , Takeo Endo 5 , Hiroki Ninomiya 6 ,
Hiroaki Iijima 7 , Norihiro Kaneko 8 , Masaharu Nishimura 1 . 1 First Department of
Medicine, Hokkaido University, Sapporo, Japan; 2 Department of Pulmonary
Medicine, Tsukuba University, Tsukuba, Japan; 4 Department of Respiratory
Medicine, Showa University Fujigaoka Hospital, Yokohama, Japan; 5 Department
of Respiratory Medicine, Ibaragihigashi National Hospital, Toukai, Japan;
6
Department of Respiratory Medicine, Mito Medical Center, Higashiibaragi,
Japan; 7 Department of Respiratory Medicine, Kobari General Hospital, Noda,
Japan; 8 Department of Respiratory Medicine, Tsukuba Medical Center, Tsukuba,
Japan; 9 Department of Respiratory Medicine, Kameda Medical Center,
Kamogawa, Japan
Rationale: Long-acting β2-agonists (LABA) and leukotriene receptor antagonists
(LTRA) are two recommended agents to add to inhaled corticosteroids (ICS) in
asthma patients not adequately controlled by ICS alone. Conflict studies exist on
whether the Arg16Gly genotype in b2-adrenergic receptor (ADRB2) gene may
influence the bronchodilator effect of β2-agonists, and some indicate that subjects
with Arg/Arg show deterioration in pulmonary function with long-term LABA
treatment.
Objective: We hypothesized that the Arg16Gly genotype might determine the
differential response to either LABA (salmeterol, Sal) or LTRA (montelukast,
Mon) when added to ICS in patients with asthma.
Methods: This study was a randomized, cross-over design and 62 mild to moderate asthma patients (26 patients with Arg/Arg, 36 patients with Gly/Gly) were
enrolled. The primary endpoint was a difference of the change in the morning PEF
at 16 weeks [PEF (Sal) – PEF (Mon)] between the two genotypes.
Results and Conclusion: The mean difference in [PEF (Sal) – PEF (Mon)] was
16±50 (SD) in patients with Arg/Arg, and 16±41(SD) in patients with Gly/Gly
(P>0.05). This result suggests that the Arg16Gly genotype does not influence the
preferential bronchodilator effect of Sal or Mon in mild to moderate persistent
asthma patients, at least, in 16 weeks follow-up.

P2090
The efficacy of inhaled fluticasone furoate (FF) and vilanterol (VI)
administered in combination in asthma is comparable when administered in
the morning or evening
Rodger Kempsford 1 , Amanda Oliver 2 , Lee Tombs 3 , Jo Bal 4 . 1 Respiratory
Medicines Development Centre, GlaxoSmithKline, Stevenage, United Kingdom;
2
Respiratory & Immuno-Inflammation MDC, GlaxoSmithKline, Uxbridge, United
Kingdom; 3 Synergy Statistics & Programming, GlaxoSmithKline, Uxbridge,
United Kingdom; 4 Clinical Pharmacology Science and Study, GlaxoSmithKline,
Uxbridge, United Kingdom
Introduction: The novel corticosteroid FF and long-acting beta2 agonist VI combination (FF/VI) is being developed as a once-daily inhaled treatment for asthma
and COPD.
Objectives: To investigate the effect of time of day of dosing (AM or PM) on the
efficacy of FF/VI (100/25mcg).
Methods: Single centre, randomised, double-blind, placebo-controlled, three-way
crossover study. Subjects with persistent asthma [N=26; 24–64 years] received
FF/VI (AM or PM) or matching placebo (P) once daily for 14(±2) days. FEV1
(0–24h weighted mean and pre-treatment [AM and PM]) was determined after the
Day 14 PM dose together with pre-treatment [AM and PM] PEF on Days 1–12.
Results: FF/VI administered AM or PM produced clinically significant increases
in weighted mean FEV1 : the differences [95% CI] from P were 377mL [293,
462] and 422mL [337, 507], respectively; the difference between AM and PM
dosing was –44mL [–125, 36]. Pre-treatment AM FEV1 differences [95% CI]
from P were 403mL [272, 533] and 496mL [369, 624] after AM and PM dosing,
respectively; the treatment difference was –94mL [–221, 34]. Pre-treatment PM
FEV1 differences [95% CI] from P were 275mL [169, 380] and 309mL [205,
413] after AM and PM dosing, respectively; the treatment difference was –34mL
[–138, 70]. FF/VI (AM or PM) produced rapid increases in PEF with the full
effect apparent after the first dose and maintained throughout the 14 day treatment
period.
Conclusion: The efficacy of FF/VI (100/25mcg) was comparable when dosed in
the morning or evening in subjects with persistent asthma.
Funded by GSK (HZA114624; NCT01287065).

P2091
Efficacy of fluticasone furoate (FF) as a monotherapy and in combination
with vilanterol (VI) over 12 weeks in patients with persistent asthma
Eugene R. Bleecker 1 , Jan Lötvall 2 , Paul M. O’Bryne 3 , Ashley Woodcock 4 ,
William W. Busse 5 , Richard Forth 6 , Hilary Medley 7 , Carol Nunn 7 ,
Loretta Jacques 7 , Eric D. Bateman 8 . 1 Center for Genomics and Personalized
Medicine, Wake Forest School of Medicine, Winston-Salem, United States;
2
Krefting Research Centre, University of Gothenburg, Sweden; 3 Michael G
DeGroote School of Medicine, McMaster University, Hamilton, United States;
4
School of Translational Medicine, University of Manchester, United Kingdom;
5
Department of Medicine, University of Wisconsin, Madison, United States;
6
Quantitative Sciences Division, GlaxoSmithKline, Research Triangle Park,
United States; 7 Respiratory Medicines Development Centre, GlaxoSmithKline,
Uxbridge, United Kingdom; 8 Department of Medicine, University of Cape Town,
South Africa
Introduction: The inhaled corticosteroid FF in combination with the long-acting
beta2 agonist VI is under development for the treatment of asthma and COPD.
Objectives: To compare the efficacy and safety of FF/VI and FF in patients (aged
≥12 years) with persistent asthma.
Methods: In a randomised, double-blind, parallel-group study, patients (N=609;
ITT) received FF/VI 100/25mcg, FF 100mcg or placebo once daily in the evening
via a new dry powder inhaler. Co-primary endpoints: change from baseline in
trough FEV1 and weighted mean (wm) 0–24h FEV1 . Rescue-free 24h periods and
safety were also assessed.
Results: Placebo increased trough FEV1 (196mL) and wmFEV1 (212mL) vs baseline. FF/VI and FF, respectively, significantly improved compared with placebo
trough FEV1 (172mL [p<0.001] and 136mL [p=0.002]) and wmFEV1 (302mL
[p<0.001] and 186mL [p=0.003]). Treatment differences between FF/VI and FF
approached significance for wmFEV1 (116mL, p=0.060), but not trough FEV1
(36mL, p=0.405). Percent of rescue-free 24h periods with FF/VI was 10.6% greater
than FF and 19.3% greater than placebo. Statistically significant (p=0.032) urinary
cortisol suppression was seen with FF/VI (ratio=0.82) relative to placebo, but not
FF. Adverse event and safety profiles were similar across treatment groups.
Conclusions: Significant improvement in lung function was observed with FF/VI
and FF in patients with persistent asthma. Addition of VI to FF did not significantly
improve FEV1 , but a numerical increase was seen. The high placebo response in
evening trough FEV1 may have influenced the assessment of efficacy in this study.
Funded by GSK (HZA106827; NCT01165138).

P2092
Safety and tolerability of the novel inhaled corticosteroid (ICS) fluticasone
furoate (FF) in combination with the long-acting beta2 agonist (LABA)
vilanterol (VI) administered once daily (OD) in patients with asthma
William W. Busse 1 , Paul M. O’Byrne 2 , Eugene R. Bleecker 3 , Jan Lötvall 4 ,
Ashley Woodcock 5 , Leslie Andersen 6 , Jody West 7 , Loretta Jacques 8 ,
Ludovic Apoux 9 , Eric D. Bateman 10 . 1 Department of Medicine, University of
Wisconsin, Madison, United States; 2 Michael G DeGroote School of Medicine,
McMaster University, Hamilton, Canada; 3 Center for Genomics and
Personalized Medicine, Wake Forest School of Medicine, Winston-Salem, United
States; 4 Krefting Research Centre, University of Gothenburg, Sweden; 5 School of
Translational Medicine, University of Manchester, United States; 6 Respiratory
Medicines Development Center, GlaxoSmithKline, Research Triangle Park,
United States; 7 Quantitative Sciences Division, GlaxoSmithKline, Uxbridge,
United Kingdom; 8 Respiratory Medicine Development Centre, GlaxoSmithKline,
Uxbridge, United Kingdom; 9 Global Clinical Safety and Pharmacovigilance,
GlaxoSmithKline, Uxbridge, United Kingdom; 10 Department of Medicine,
University of Cape Town, South Africa
Introduction: The ICS FF in combination with the LABA VI is in development
for asthma and COPD.
Objectives: To assess the safety and tolerability of FF/VI over 52 weeks in patients
with asthma.
Methods: Patients (N=503) were randomised (2:2:1) to FF/VI 100/25mcg or
FF/VI 200/25mcg OD in the evening, or fluticasone propionate (FP) 500mcg
twice daily. Safety evaluations included adverse events (AEs), non-fasting glucose
and potassium, urinary cortisol (UC), heart rate (HR), pulse rate and ophthalmic
assessments.
Results: Statistically significant UC suppression was seen with FP compared with
both FF/VI groups at Weeks 12 and 28 (p≤0.006), but not at Week 52. Potassium
and glucose values were similar across groups. Increases in pulse rate (10min
post dose; Week 52) were reported with FF/VI vs FP (FF/VI 100/25mcg: 3.4bpm,
p=0.002; FF/VI 200/25mcg: 3.4bpm, p=0.003). No significant effects with FF/VI
vs FP were observed on QTc(F) outputs or HR with Holter monitoring. AEs were
reported by 66–69% of patients on FF/VI and by 73% on FP. Oral/oropharnygeal
candidiasis AEs: FF/VI (6–7%), FP (3%). Twelve SAEs were reported; one (worsening hepatitis on FP) was considered drug related. Low number of ’special
interest’ AEs (including ocular effects and pneumonia).
Conclusion: FF/VI (100/25mcg or 200/25mcg) administered once daily over 52
weeks was well tolerated by patients aged ≥12 years with asthma. The overall
safety profile observed for FF/VI did not reveal any findings of significant clinical
concern and was similar to FP.
Funded by GSK (HZA106839; NCT01018186).
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P2093
Safety of once-daily QMF149 in patients with persistent asthma
Richard Beasley 1 , Bob Lanier 2 , István Várkonyi 3 , Blanka Novakova 4 ,
Allen Moton 5 , Han-Joo Kim 6 , Bettina Hederer 7 . 1 Medical Research Institute of
New Zealand, Private Bag, Wellington, New Zealand; 2 Department of Pediatrics,
University of North Texas, Fort Worth, United States; 3 Kenézy Kórház Kft.,
Kenézy Kórház Rendelointézet Egészségügyi Szolgáltató Nonprofit Kft., Debrecen,
Hungary; 4 Obdorna Ordinace Alergologie a Klinicke Imunologie, Alergologická
a Imunologická ambulance, Kryblická, Trutnov, Czech Republic; 5 Primary Care,
Novartis Pharmaceuticals Corporation, East Hanover, United States; 6 Integrated
Information Science, Novartis Pharmaceuticals Corporation, East Hanover,
United States; 7 Primary Care, Novartis Pharma AG, Basel, Switzerland
QMF is an investigational once-daily (QD), fixed-dose combination of indacaterol
(IND) and mometasone furoate (MF). This study assessed the long-term safety of
QMF in patients (pts) with persistent asthma.
In this randomized, double-blind, multi-centre, Phase II study, pts (12–70 y) received QMF (IND maleate 500μg/MF 400μg) or MF (400μg), both administered
QD via the Twisthaler® * for 6–21 months. Systemic exposure data show that this
QMF dose is comparable to 150μg IND/160μg MF in the Concept1 (Breezhaler® )
inhalation device, the delivery device that will be used in future studies. The primary endpoint was time to first serious exacerbation (resulting in hospitalisation,
intubation or death). A key secondary endpoint was the cumulative incidence of
serious exacerbations. AEs and SAEs were recorded.
8 of 1519 randomised pts (QMF, 756; MF, 763) were hospitalised for a serious
exacerbation (QMF, 2; MF, 6); none required intubation or resulted in death. QMF
reduced the risk of a serious exacerbation vs MF by 69% (hazard ratio=0.31;
90% CI 0.08, 1.19; p=0.076). The difference in cumulative incidence was -0.52
percentage points (90% CI -1.14, 0.09) in favor of QMF, meeting the pre-specified,
non-inferiority margin of 1 percentage point. Similar proportions of pts experienced
AEs and SAEs in both groups (QMF, 74.0% and 4.0%; MF, 73.4% and 5.8%).
Most frequent AEs with QMF and MF were cough and asthma, respectively. There
was one death (MF group), which was not treatment or asthma related. Mean
plasma MF concentrations were similar in both groups.
QMF QD was not associated with additional safety concerns vs MF monotherapy
in pts with persistent asthma.
* Twisthaler® is a registered trademark of Schering-Plough LTD.

Background: Asthma treatment guidelines are mainly based on symptoms &
spirometry. There is concern regarding persistent underlying small airways disease
in asthmatics despite standard care. Impulse oscillometry (IOS) measures small
airway function.
Methods: We analysed community referral data from asthmatics (n=378) on standard community stepwise therapy, who had spirometry, IOS & exhaled nitric oxide
(FeNO) performed.
Results: Patients receiving extra-fine (EF) particle inhaled corticosteroids (ICS) at
Step 2 demonstrated improved resistance at 5Hz (R5%) by 14.2% but no difference
in spirometry.
Table 1. Step 2
EF ICS (n=67)

Non EF ICS (n=125)

P-value

42 (38–45)
26:41
279 (249–309)
88.9 (84.8–92.9)
63.7 (57.5–69.8)
124 (114–136)
31.4 (24.9–39.5)

38 (36–41)
45:80
406 (364–447)
90.3 (87.5–93.1)
67.1 (62.7–71.5)
138 (130–147)
25.3 (21.9–29.2)

ns
<0.0001
ns
ns
<0.05
ns

Mean (95% CI).

For Step 3&4 patients, R5% remained elevated (137%) despite the use of long
acting beta agonists (LABA) with no difference without LABA: <5% of step 3/4
patients were using EF ICS with no EF ICS/LABA use.
Table 2. Step 3/4

Age, yrs
Sex M:F
ICS dose, ug/day
FEV1, %
FEF25–75, %
R5, %
FeNO, ppb

P2095
Utilization of FIXED combination (FC) in the treatment of asthma patients in
real life condition in the Czech Republic (UFO)
Viktor Kasak, Eva Kasakova, Jana Vinklerova. Respiratory Dpt., Lerymed Spol. s.
r. o., Prague 4, Czech Republic Respiratory Dpt, Lerymed Spol. s. r. o., Prague 4,
Czech Republic Medical, AstraZeneca, Prague, Czech Republic
Moderate and severe asthma is treated by FC of BUD/FOR, SAL/FP and BDP/FOR
in the Czech Republic (CR). We do not have any data about real life utilization of
FC in asthma treatment in the CR.
Primary obj.: Utilization of FC in the treatment of asthma pts. per year 2010.
Secondary obj.: To describe asthma treatment in the CR in pts. who were prescribed
a FC therapy.
Our study looking into the pts. records kept by specialist - allergists (132) and
pulmologists (144). Every participating investigator recruited 10 pts. for the study.
Asthmatic outpatients older than 6 years (n = 2786) who come to a regular visit
were treated with one of three FC for at least 18 months. There were 1,8%
pts. with intermittent asthma, 18,8% pts. with mild persistent, 67,6% pts. with
moderate persistent, 12,2% pts. with severe persistent including 3,4% pts. with
asthma difficult to treat.
60.8% pts. were treated with BUD/FOR (55.9% pts. in convectional regime, 44.1%
pts. in the SMART regime), 37.3% pts. were treated with SAL/FP, 1.9% pts. were
treated with BDP/FOR). Median of number of pack prescribed per year to pts.
with asthma for BUD/FOR in convectional regime was 7 and in SMART regime
was 7, for SAL/FP 12, for BDP/FOR 6. Total compliance of using FC was 53%,
compliance of using FC in convectional regimes was 48.5%, compliance of using
BUD/FOR in the SMART regime was 68%.
The utilization of BUD/FOR in SMART regime in the treatment of asthma pts.
per year was the same as the utilization of BUD/FOR in convectional regime.
Therapy of BUD/FOR in SMART regime increased compliance in comparison
with convectional regimes of the other FC.

P2096
Asthma exacerbation with fluticasone propionate/formoterol fumarate
combination therapy versus its individual components
Sanjeeva Dissanayake 1 , Mark Lomax 1 , Kirsten Kaiser 2 , Tammy McIver 1 .
1
European Medical Science, Mundipharma Research Ltd., Cambridge, United
Kingdom; 2 Medicinal and Regulatory Development, SkyePharma AG, Muttenz,
Switzerland

P2094
Is there an unmet need of small airways disease in community treated
asthma?
Brian Lipworth 1 , Emma Zajda 2 , William Anderson 1 . 1 Asthma and Allergy
Research Group, University of Dundee, Scotland, United Kingdom; 2 Health
Sciences, University of Abertay Dundee, Dundee, Scotland, United Kingdom

Age, yrs
Sex M:F
ICS dose, ug/day
FEV1, %
FEF25–75, %
R5, %
FeNO, ppb

asthma. EF ICS showed improved R5% (step 2). Studies with EF ICS +/– LABA
at step 3/4 are required to discern any change in small airways function through
greater peripheral deposition.

LABA (n=145)

No LABA (n=41)

P-value

43 (41–45)
52:93
1076 (976–1175)
83.8 (80.3–87.2)
56.2 (52.0–60.4)
137 (128–147)
21.7 (19.1–24.7)

44 (40–49)
20:21
1568 (1388–1749)
87.4 (81.0–93.7)
58.0 (49.7–66.2)
129 (113–148)
24.0 (19.1–30.2)

ns
<0.0001
ns
ns
ns
ns

Mean (95% CI).

Conclusion: There is an unmet need in terms of treating small airways disease in

Background: Asthma control remains suboptimal in many patients as indicated by
exacerbations and deteriorating symptoms. This pooled analysis of up to 5 randomized double-blind studies assessed the effects of fluticasone propionate (FLUT)
and formoterol fumarate (FORM) in a single aerosol inhaler (FLUT/FORM) on
asthma exacerbations.
Methods: Adults and adolescents with asthma (all severities) were randomized
to FLUT/FORM (100/10, 250/10 or 500/20 μg bid), or equivalent nominal doses
of FLUT (100, 250 or 500 μg bid; 5 studies) or FORM (10 μg bid; 3 studies)
for 8 or 12 weeks. The proportion of patients with an exacerbation was assessed.
Mild-to-moderate exacerbation was defined as peak expiratory flow rate >30%
below baseline, awakening at night due to asthma or rescue medication use >3–
4 times/day (each on ≥2 consecutive days); severe exacerbation was need for
additional therapy, or emergency visit/hospitalization due to asthma.
Results: Significantly fewer patients reported exacerbations with FLUT/FORM
than FLUT (27% [172/641] vs 33% [211/643]; odds ratio [OR] 0.75; 95% CI 0.59,
0.96) or FORM (18% [62/341] vs 31% [108/345]; OR 0.49; 95% CI 0.34, 0.70).
The annualised exacerbation rate was significantly lower with FLUT/FORM than
FLUT (ratio 0.69; 95% CI 0.61, 0.79; p<0.001) or FORM (0.55; 95% CI 0.44,
0.68; p<0.001). The risk of severe exacerbation was similar for FLUT/FORM and
FLUT (2% [12/641] vs 3% [18/643]; OR 0.66; 95% CI 0.32, 1.39), but lower with
FLUT/FORM than FORM (2% [8/341] vs 10% [33/345]; OR 0.23; 0.10, 0.50).
Conclusion: FLUT/FORM significantly reduces the risk of reported asthma exacerbations (any severity) compared with its individual components.

P2097
The effect of salmeterol/fluticasone on markers of airway inflammation in
patients with uncontrolled asthma
Dmitry Tikhanov, Galina Sergeeva, Alexander Emelyanov. Department of
Respiratory Medicine, North-West State Medical University named after
I.Mechnikov, Saint-Petersburg, Russian Federation
Aim: To assess changes of markers of airway and systemic inflammation in
patients with uncontrolled asthma treated with salmeterol/fluticasone.
Materials and methods: Thirteen nonsmoking patients (62% males) aged 35-61
yrs (mean 47.4 yrs) with uncontrolled asthma (ACQ-5 >1.5) despite of previous
monotherapy with ICS (medium dose 910.7±49.77 mcg BDP) for >30 days were
included in this study. Patients were treated with salmeterol/fluticasone (Seretide
Discus) 50/250 mcg twice daily during 12 weeks. Spirometry, methacholin chal-
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lenge test (dry spirometer 2120 Vitalograph, UK), exhaled nitic oxide (FeNO)
(Logan 4100 analyser), differential cell count in induced sputum and serum C
reactive protein (CRP) were measured at baseline and in 12 weeks.
Results: There was a significant reduction of exhaled FeNO (14.9 vs 10.8 ppb,
p=0.003) and increase of PC20 to methacholine(0.072 vs 0.203 mg, p=0.005)
that was associated with impove asthma contol during the treatment with salmetrol/fluticasone. However, eosinophil counts in induced sputum (13.2 vs 8.9%,
p>0.05) and serum CRP level (5.5 vs 4.5 mg/l, p>0.05) did not decrease compared
to baseline level.
We conclude that FeNO and airway hyperesponsiveness to methacholine change
faster and may reflect asthma control in steroid-treated patient with asthma.
Eosinophil count in induced sputum and serum CRP level may use for to assess
the duration of treatment with ICS/LABA.

P2098
Efficacy and safety of ciclesonide in the treatment of patients with persistent
allergic or non-allergic asthma
Otto Chris Burghuber 1 , Gerhard Köberl 2 , Susanna Lenk-Feik 3 ,
Monika Schantl 4 , Peter Sander 5 , Alexandra Hammer 6 . 1 Internal Department,
Otto Wagner Hospital, Vienna, Austria; 2 Pneumology Practice, Feldkirch,
Austria; 3 Pneumology Practice, Baden, Austria; 4 Pneumology Practice, Graz,
Austria; 5 Medical Department, Nycomed Deutschland GmbH, Konstanz,
Germany; 6 Medical Department, Nycomed Pharma GmbH, Vienna, Austria

P2100
Prospective follow-up of novel bone turnover markers in asthmatics exposed
to low or high doses of inhaled ciclesonide over 1 year
William Anderson, Lesley McFarlane, Brian Lipworth. Asthma and Allergy
Research Group, University of Dundee, Scotland, United Kingdom
Background: There is concern that asthmatics receiving long-term inhaled corticosteroids could develop systemic adverse effects on bone metabolism. We
investigated if exposure to inhaled ciclesonide at high vs low doses over 1 year
caused any adverse effects on sensitive biomarkers of bone turnover in asthmatics.
Methods: Post hoc analysis of stored bone marker samples in a subgroup
from a prospective, randomised parallel group trial (Lipworth et al. Chest
DOI:10.1378/chest.11-1748) where ciclesonide was titrated to control asthma
against either mannitol airway hyper-responsiveness (AHR strategy) or control
(based on symptoms, reliever use and lung function) over 1 year. 100 mildmoderate asthmatics, 18-65years, with AHR to mannitol challenge had bone
marker samples available for analysis. Outcome measures: bone formation (PINP,
PIIINP), resorption (ICTP, CTx) and adrenal suppression (overnight urinary cortisol/creatinine: OUCC) at 0 and 12 months.
Results: Mean ciclesonide doses after 12 months were: AHR=507μg/day (n=50);
control=202 μg/day (n=50), p<0.0001. There were no significant differences between AHR and control groups at baseline or after 12 months in PINP, PIIINP,
ICTP or CTx; ratios of bone turnover as PINP/ICTP; PIIINP/CTx; or OUCC.

Aim: To evaluate the efficacy and safety profile of ciclesonide (CIC) in the
treatment of persistent allergic or non-allergic asthma in a real-life setting in
Austria.
Methods: 307 patients suffering from persistent asthma of any severity grade
(42% treatment-naive) were enrolled in this non-interventional study (NIS). After prescription of CIC (most frequently 160μg/d) patients were observed for 3
months. At study start 85% were prescribed concomitant medication, primarily
short-acting β2-agonists. Efficacy was evaluated by FEV1, Asthma Control Questionnaire (ACQ), Asthma Quality of Life- (AQLQ(S)), asthma symptoms, physical
activity limitations and use of rescue medication.
Results: Mean FEV1 % predicted increased from 75.1±15.4% to 83.7±14.9%. At
the end of the observation period, the percentage of patients with daily symptoms
had declined from 33.2% to 3.9%, nighttime symptoms from 21.8% to 5.2%,
physical activity limitations from 73.9% to 24.4%, and rescue medication usage
from 70.0% to 29.3%. The mean total ACQ score was 2.32±1.14 at baseline
and 1.08±0.88 at study end. The number of patients with well-controlled asthma
(ACQ-score <1) increased considerably from 11.0% to 52.2%. Accordingly, clinically important mean improvements were observed in the total self-assessed
AQLQ(S) score. A low incidence of adverse drug reactions (ADR) was observed
(4 ADRs in 3/307 patients).
Conclusion: This NIS in patients with persistent asthma confirmed the efficacy and
safety of CIC in routine clinical care showing improvements in symptom control,
lung function, and quality of life. CIC was well tolerated in this heterogeneous
patient population.

P2099
Safety of formoterol in asthma clinical trials
Malcolm Sears 1 , Finn Radner 2 . 1 Medicine, McMaster University, Hamilton, ON,
Canada; 2 AstraZeneca R&D, AstraZeneca R&D, Molndal, Sweden
Background: We have previously reported safety data through 2006 from all
AstraZeneca-sponsored, randomised, controlled, parallel-group trials with 3-12
months duration with formoterol. Data from 2007-2011 trials have now been
added.
Methods: Risks associated with formoterol relative to non-LABA-treatments
(ICS, SABA, placebo), salmeterol treatments, and conventional best practice, were
assessed using rate and rate ratios for multiple safety endpoints.
Results: The 2007-2011 data added 15 trials and 22,509 patients including 17,447
treated with formoterol (all with concomitant ICS), increasing the combined dataset
to 79 trials and 94,683 patients, of whom 67,380 received formoterol (94% using
ICS). There were no asthma-related deaths in the new trials. In total, there were
8 asthma-related deaths among the formoterol-treated patients (exposure 33,700
years), vs. 2 among the non-LABA treated patients (N=18,740; exposure 9500
years) (RR 1.13; 95% CI: 0.23–10.9).
No increased risk was observed for formoterol vs. non-LABA treatments for
all-cause mortality (RR 0.94; 95% CI: 0.52–1.80), cardiac mortality (RR 0.47;
95% CI: 0.19–1.22), or cardiac-related SAEs (RR 0.94; 95% CI: 0.52–1.80).
Asthma-related SAEs were significantly reduced for formoterol vs. non-LABA
treatment (RR 0.63; 95% CI: 0.53–0.75).
The new trials added a substantial number of black patients to the dataset, but
no increased risk for asthma-related SAEs was observed for this subgroup in the
combined dataset.
Conclusion: Use of formoterol in asthma patients, most using ICS, is not associated
with any increased risk of asthma- or cardiac-related deaths or SAEs.

Conclusion: Higher doses of inhaled ciclesonide do not adversely affect sensitive
markers of bone turnover in asthmatics over 12 months.

245. COPD treatments: efficacy and safety

P2101
Effectiveness of indacaterol and tiotropium in patients with severe dyspnoea
Donald Mahler 1 , Roland Buhl 2 , David Lawrence 3 , Danny McBryan 4 . 1 Section
of Pulmonary & Critical Care Medicine, Dartmouth Medical School, Lebanon,
NH, United States; 2 Pulmonary Department, Mainz University Hospital, Mainz,
Germany; 3 Respiratory Department, Novartis Horsham Research Centre,
Horsham, United Kingdom; 4 Respiratory Department, Novartis Pharma AG,
Basel, Switzerland
Introduction: Dyspnoea is a common, troublesome symptom of COPD. It is
useful to know how patients (pts) with varying degrees of breathlessness respond
to treatment.
Aim: We explored the effectiveness of the once-daily(od) long-acting inhaled
bronchodilators indacaterol(IND) and tiotropium(TIO) in COPD pts according to
baseline dyspnoea severity(median modified Medical Research Council [mMRC]
score <2.0 or ≥2.0[ie less or more dyspnoea]).
Methods: Data were pooled from three randomized studies of double-blind
IND 150μg od(n=745), IND 300μg od(n=849) and placebo(PBO; n=1171) and
open-label(o/l) TIO 18μg od(n=411) in pts with moderate-to-severe COPD.
Trough FEV1 , transition dyspnoea index(TDI), St George’s Respiratory Ques-
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tionnaire(SGRQ) and odds ratios(OR) for clinically relevant response in TDI(≥1
point) and SGRQ(≥ −4 units) were evaluated at 6 months.
Results: In pts with mMRC <2/≥2 respectively(n=1425/1752), mean age was
63.1/63.9 years, FEV1 57.6/51.8% predicted, FEV1 /FVC 53.9/51.6%. Differences
†
vs PBO for outcomes in each subgroup are shown in table(p<0.05 vs *PBO, TIO
‡
or IND 150).
mMRC <2

n
Trough FEV1 , mL
TDI total score
TDI responder OR
SGRQ total score
SGRQ responder OR

mMRC ≥2

IND150

IND300

TIO

IND150

IND300

TIO

341
180*
1.21*
2.09*
−4.7*
2.03*

373
180*
1.33*
2.44*
−3.9*
1.56*

173
150*
1.26*
1.79*
−2.3
1.40

404
140*
0.83*
1.77*
−4.0*†
1.90*†

476
170*†
1.24*†
2.91*† ‡
−3.0*
1.74*

238
130*
0.63*
1.34
−1.6
1.29

Conclusions: In pts with less severe dyspnoea(mMRC <2), IND 150, IND 300
and o/l TIO were similarly effective. In pts with more severe dyspnoea(mMRC
≥2), IND 300 was more effective than IND 150 and o/l TIO in improving dyspnoea. Increasing the IND dose to 300μg may be useful for pts with more severe
dyspnoea.

P2102
Once-daily NVA237 improves lung function in COPD patients: Pooled results
of the GLOW1 and GLOW2 studies
Donald Banerji 1 , Vijay Alagappan 2 , Carmen Martin 2 , Ellie He 3 , Hungta Chen 3 ,
Tim Overend 2 . 1 Primary Care, Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States; 2 Primary Care, Novartis Horsham Research Centre,
Horsham, West Sussex, United Kingdom; 3 Integrated Information Sciences
(Respiratory), Novartis Pharmaceuticals Corporation, East Hanover, NJ, United
States
Introduction: NVA237 (glycopyrronium bromide) is safe and effective once-daily
(QD) inhaled long-acting muscarinic antagonist for maintenance treatment of
COPD.
Methods: This pooled analysis of the GLOW1 and 2 studies assessed the efficacy
of NVA237 50μg QD vs placebo (PBO) and open-label tiotropium (TIO) 18μg
QD over 26 to 52 wks in patients with moderate-to-severe COPD. Results include
trough forced expiratory volume in 1 second (FEV1 ) and forced vital capacity
(FVC) at Day 1 and Wks 12, 26 and 52, 24-hr serial spirometry in a subset of
patients, and FEV1 AUC.
Results: 1888 subjects were randomized, 98.2% analyzed (NVA237=1059,
TIO=267, PBO=528); male: 71.5%, mean age: 63.9yr, mean post-bronchodilator
FEV1 : 55.5% predicted. All trough FEV1 and FVC values for NVA237 and TIO
were significantly greater than PBO (p<0.001) and NVA237 was numerically
higher than TIO at all-time points (Table).
Table: Trough FEV1 and FVC least square mean treatment difference (SE) from PBO (mL)
FEV1

Day 1
Wk 12
Wk 26
Wk 52

FVC

NVA237

TIO

NVA237

TIO

98 (7.7)
103 (11.2)
125 (12.6)
108 (19.5)

88 (11.5)
88 (16.7)
78 (18.6)
89 (22.3)

187 (15.1)
190 (21.5)
205 (22.7)
179 (34.4)

178 (22.7)
172 (32.0)
133 (33.9)
180 (39.4)

The improvement in FEV1 with NVA237 was seen immediately after the first
dose on Day 1 (90mL at 5min and 144mL at 15min versus PBO, p<0.001) and
sustained throughout the 52 Wk period. FEV1 AUC for 0-4h, 0-12h, 0-24h and
12-24h for NVA237 was significantly greater than PBO (p<0.05) and numerically
greater than TIO on Day 1, Wk 12, 26 and 52.
Conclusion: NVA237 50μg QD provided rapid, sustained and clinically meaningful bronchodilation over 52 wks with efficacy similar to tiotropium.

wks in Japanese patients with moderate-to-severe COPD. A secondary objective
was to compare the safety and efficacy of NVA237 to open-label tiotropium 18 μg
QD (TIO).
Results: 163 patients were randomized (NVA237=123, TIO=40); 84% completed.
Mean age was 68.7 yrs, 97.5% male. Overall adverse events (AE) incidence was
similar between NVA237 and TIO. The only AEs with >10% incidence in any
group were COPD worsening (24.4 and 32.5%) and nasopharyngitis (30.9 and
32.5%) for NVA237 and TIO, respectively. Serious AEs occurred in 13 and 15%
patients for NVA237 and TIO, respectively, with no deaths. There were no reports
of notable pulse rate (>130 bpm, or ≥120 and +15 bpm from baseline) and QTc
interval (Fridericia) >500ms over 52 wks. Dry mouth incidence was less frequent
with NVA237 (1.6%) vs TIO (5%). A clinically significant increase from baseline
in pre-dose FEV1 was observed for NVA (101 mL) and TIO (173 mL) at Wk
12. The event-free rate for moderate or severe COPD exacerbation was 78.9% for
NVA237 and 76.6% for TIO at Wk 52.
Conclusion: NVA237 once daily had a safety and tolerability and efficacy profile
similar to tiotropium in Japanese patients with moderate-to-severe COPD over 52
weeks.

P2104
Sputum neutrophil monitoring is useful for long-term oxygen therapy in
patients with COPD
Masahide Miyamoto 1,2 , Ken Takao 1 , Yohko Okada 1 , Minako Maruyama 1 ,
Eri Tsurugai 1 , Yohko Nakazato 1 , Mitsuru Adachi 1,2 . 1 Respiratory Medicine, IMS
Group, Ohta Fukushima General Hospital, Ohta City, Japan; 2 Respiratory
Medicine and Allergology, Showa University Hospital, Japan
Long-term oxygen therapy (LTOT) is the treatment proven to improve survival
in chronic respiratory failure patients, especially chronic obstructive pulmonary
disease (COPD). Participation of airway neutrophil inflammation is suggested to
be a part of illness, such as COPD.
The aim of this study is to evaluate whether sputum neutrophil monitoring is useful
for LTOT in patients with COPD exacerbations.
Twenty two patients, mean age were 72 years, were participated in this study.
Twenty patients survived to the follow-up after 14 months of this study. Before
recieving LTOT, mean sputum neutrophil was 8%. However, after LTOT administrations, sputum neutrophil was decreased to approximately 3% and reduced the
number of hospitalizations including outpatient service. Also St.George’s Respiratory Questionnarie score (SGRQ) was significantly improved. In peripheral blood,
downward tendency was seen, but not so significant. Before outpatient service
in COPD patients, average neutrophil percentage in the sputum was gradually
raised up to 18%(±6). So we could respond for COPD exacerbations at an early
stage,using corticosteroid and antibiotic drugs.While this neutrophil participate
mechanism is still unknown, further study should be needed including cytokine
evaluation. However, this study indicates that in patients with COPD, long-term
oxygen therapy is associated with airway sputum neutrophil reduction.

P2105
The effect of high dose N-acetylcysteine (1200mg daily) on airway function
and airway trapping in COPD patients – A double blinded randomized
placebo controlled trial
Hoi Nam Tse 1 , King ying Wong 2 , Kwok Sang Yee 2 , Lai yun Ng 1 . 1 Medical
Department, Kwong Wah Hospital, Hong Kong, Hong Kong; 2 Department of TB
and Chest Unit, Wong Tai Sin Hospital, Hong Kong, Hong Kong
Introduction: High dose N-acetylcysteine (NAC) has both antioxidant and mucolytic effect. However, there was a lack of study to demonstrate its beneficial use
in COPD patients.
Aims: To investigate the effect of high dose NAC (1200mg daily) on airway
function in stable COPD patients
Methods: This is a 16-week double-blinded randomized placebo-controlled trial
conducted in a government hospital in Hong Kong. Spirometry confirmed COPD
patients (FEV1/FVC <70%) were recruited and randomized into treatment (NAC
1200mg daily) and placebo groups. Both patients and doctors were blinded for

P2103
Safety and efficacy of NVA237 once daily in Japanese patients: The GLOW4
trial
Mitsuaki Sekiya 1 , Tomotaka Kawayama 2 , Yoshinosuke Fukuchi 1 ,
Yota Takahashi 3 , Tetsuya Kaiso 3 , Kimitoshi Ikeda 3 , Tim Overend 4 ,
Donald Banerji 5 . 1 Juntendo University, Bunkyo-ku, Tokyo, Japan; 2 Kurume
University, Kurume-city, Fukuoka, Japan; 3 Primary Care, Novartis Pharma K.K.,
Tokyo, Japan; 4 Primary Care, Novartis Horsham Research Centre, Horsham,
United Kingdom; 5 Primary Care, Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States
Introduction: NVA237 (glycopyrronium bromide) is a once-daily (QD) inhaled
long-acting muscarinic antagonist for the maintenance treatment of COPD.
Methods: The primary objective of the 52-week, multi-center, randomized, open
label, parallel group GLycopyrronium bromide in COPD airWays clinical study 4
(GLOW4) was to assess the safety and tolerability of NVA237 50μg QD for 52
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the group allocation. Lung function tests were measured at the beginning and
16-week-follow up.
Results: 107 eligible COPD subjects (93.5% male) with mean age of 70.8±8.0
and %FEV1 54.3±21.5% were recruited. Baseline characteristics were comparable
between the 2 groups. At 16-week, there was significant improvement in small
airway function in treatment group (FEF25-75% from 0.53 to 0.65L/s) compared
with placebo (0.55 to 0.54L/s) (p=0.006). Airtrapping was also improved in treatment group (RV/TLC ratio from 0.71 to 0.6) compared with placebo (ratio from
0.67 to0.64) in the emphysematous subtype of COPD patients (p=0.03).
Conclusions: High dose N-acetylcysteine improves small airway function in
COPD patients. It reduces airtrapping in the emphysematous subgroup of COPD
patients.

P2106
Cost-effectiveness of adding budesonide/formoterol to tiotropium in severe
COPD patients in four Nordic countries
Rune Nielsen 1,2 , Hannu Kankaanranta 3 , Leif Bjermer 4 , Peter Lange 5,6 ,
Sofie Arnetorp 7 , Morten Hedegaard 8 , Anna Stenling 8 , Nicole Mittmann 9 .
1
Department of Thoracic Medicine, Haukeland University Hospital, Bergen,
Norway; 2 Institute of Medicine, University of Bergen, Norway; 3 Department of
Respiratory Medicine, Seinäjoki Central Hospital, Seinäjoki, Finland;
4
Department of Respiratory Medicine & Allergology, Skane University Hospital,
Lund, Sweden; 5 Department of Public Health, Copenhagen University,
Copenhagen, Denmark; 6 Pulmonary Section, Hvidovre Hospital, Hvidovre,
Denmark; 7 Health Economics & Outcomes Research, AstraZeneca R&D,
Mölndal, Sweden; 8 Health Economics, AstraZeneca Nordic, Södertälje, Sweden;
9
Health Outcomes and PharmacoEconomics (HOPE) Research Centre,
Sunnybrook Health Sciences Centre, University of Toronto, Toronto, Canada
Objective: To assess the cost-effectiveness of budesonide/formoterol
(B/F)+tiotropium (TIO) versus placebo (PBO)+TIO for the treatment of
chronic obstructive pulmonary disease (COPD) patients eligible for inhaled
corticosteroid/long-acting β2-agonist from societal and healthcare perspectives
in Denmark, Finland, Norway and Sweden.
Method: The cost-effectiveness analysis was based on the 12-week, randomised,
double-blind CLIMB trial (NCT00496470) of 659 COPD patients with prebronchodilator FEV1 ≤50%, and at least one severe exacerbation (hospitalisation,
emergency room visit or systemic glucocorticosteroids) the preceding year. Subjects were treated with B/F 320/9μg bid+TIO 18μg qd or PBO bid+TIO 18μg qd.
Effectiveness was defined as the number of exacerbations avoided. A sub-analysis
included antibiotics in the definition of an exacerbation. Resource use from the
trial was combined with 2010 Danish (DKK), Finnish ( ), Norwegian (NOK) and
Swedish (SEK) unit costs. The incremental cost-effectiveness ratios (ICERs) were
estimated by bootstrapping.
Results: From a societal perspective, the ICER was estimated at 174 per exacerbation avoided (pEA) in Finland while B/F+TIO was dominant in the other
countries. From a healthcare perspective, B/F+TIO was dominant in Norway and
the ICERs were estimated at DKK 1,580 ( 212), 307, SEK 1,573 ( 165) pEA
for Denmark, Finland and Sweden, respectively. Including antibiotics decreased
ICERs by 8-15%. Sensitivity analyses showed that results were overall robust.
Conclusion: The results indicate that B/F+TIO represents a clinical and economic
benefit to health systems and society for the treatment of COPD in the Nordic
countries.

P2107
Effect of once-daily indacaterol in a predominantly Chinese COPD
population: A 26-week Asia-Pacific study
Wanzhen Yao 1 , Changzheng Wang 2 , Nanshan Zhong 3 , Wei Yang 4 ,
Michelle Henley 5 , Benjamin Kramer 4 . 1 Department of Respiratory Medicine,
Peking University Third Hospital, Beijing, China; 2 Institute of Respiratory
Diseases, Xinqiao Hospital, Third Military Medical University, Chongqing,
China; 3 State Key Lab of Respiratory Disease, 1st Affiliated Hospital,Guangzhou
Medical College, Guangzhou, China; 4 Primary Clinical Science Unit, Novartis
Pharmaceuticals Corporation, East Hanover, United States; 5 Integrated
Information Sciences, Novartis Pharmaceuticals UK Ltd, Horsham, United
Kingdom
Rationale: The efficacy and safety of indacaterol (IND), a once-daily (qd) inhaled
LABA for the treatment of COPD, was investigated in a predominantly Chinese
COPD popn.
Methods: This double-blind placebo (PBO)-controlled 26-week study, randomized
pts with moderate-to-severe COPD (≥40 yrs, post-bd FEV1 /FVC<70%, FEV1 ≥30
to <80% pred, smoking history ≥10 pack-years) to IND 150 or 300 μg or PBO qd.
Variables included trough FEV1 (mean of 23h 10min and 23h 45min post-dose) at
Wk12 (primary) and 26; and health status (St George’s Respiratory Questionnaire;
SGRQ) and transition dyspnea index (TDI) at Week 26.
Results: Of 563 pts randomized (89.8% Chinese, 94.3% male, mean age 65.4
yrs, post-bd FEV1 49.9% pred), 85.6% completed. Both IND doses significantly
improved trough FEV1 vs PBO (p<0.001), with IND-PBO diffs exceeding the
prespecified MCID (0.12L) at Wk12 (0.15 & 0.13L for 150 & 300 μg) and Wk26
(both 0.13L). TDI total score at Wk26 was superior to PBO for both IND doses
(0.82 & 1.15, p<0.01), as was % pts with a clinically relevant (≥1 point) TDI score
(74.1 & 78.6% vs 55.5%, p<0.05 for IND 150 & 300μg vs PBO). Both doses

provided improvements (i.e., decreases) from baseline in SGRQ total score of ≥4
units at Wk26 that were numerically greater than with PBO (raw mean changes:
–9.6 & –8.8 vs –7.0 units), with a similar pattern in the % of pts with a clinically
relevant SGRQ score (≤–4 units; 65.0 & 61.5% vs 60.6%). The incidence of AEs
was 49.2%, 54.3% & 45.2% for IND 150, 300μg & PBO.
Conclusion: Indacaterol provided effective bronchodilation in this predominantly
Chinese population, with significant improvements in breathlessness and a trend
towards improved health status.

P2108
Budesonide/formoterol vs formoterol, both via Turbuhaler® , in patients with
moderate to severe COPD: Phase III study results
Masakazu Ichinose 1 , Ronnie Samoro 2 , Rustem Fassakhov 3 , Mitsuru Oguri 4 ,
Jan Ekelund 5 , Lars-Goran Carlsson 5 , Yoshinosuke Fukuchi 6 . 1 Third Department
of Internal Medicine, Wakayama Medical University, Wakayama, Japan;
2
Department of Medicine, Healthlink Medical-Surgical-Dental Clinics and
Diagnostic Center, Iloilo City, Philippines; 3 Department of Medicine, Institute of
Epidemiology and Microbiology, Kazan, Russian Federation; 4 Department of
Medicine, Oji General Hospital, Hokkaido, Japan; 5 Clinical Sciences,
AstraZeneca R&D, Molndal, Sweden; 6 Department of Respiratory Medicine,
Juntendo University, Tokyo, Japan
Background: This study evaluated the efficacy and tolerability of budesonide/formoterol (BUD/FORM) vs formoterol (FORM) in patients with moderate
to severe COPD.
Methods: In this randomised, double-blind, parallel-group, phase III study
(NCT01069289) patients with moderate to severe COPD for ≥2 years received
either BUD/FORM 160/4.5 μg 2 inhalations twice daily via Turbuhaler® or FORM
4.5 μg 2 inhalations twice daily via Turbuhaler® for 12 weeks. Reliever medication: salbutamol 100 μg/actuation via pMDI. Primary outcome variable: change
from baseline over the treatment period in predose FEV1 ; secondary outcome
variables included: lung function, time to first exacerbation, tolerability.
Results: 1293 patients were randomised. Both BUD/FORM and FORM improved predose FEV1 (improvements of 4.6% and 1.5%, respectively); the
change from baseline was significantly greater with BUD/FORM vs FORM
(BUD/FORM:FORM ratio: 1.032; 95% CI: 1.013–1.052; p=0.0011). Significantly greater improvements in other lung function measures were also observed.
BUD/FORM patients had a statistically significantly prolonged time to first exacerbation vs FORM patients (hazard ratio: 0.679; 95% CI: 0.507–0.909; p=0.0094).
Both treatments were well tolerated. The incidence and type of adverse events were
similar in both groups; most commonly reported adverse events (BUD/FORM vs
FORM): COPD (8.0% vs 9.4%), nasopharyngitis (5.5% vs 4.9%) and bronchitis
(2.0% vs 2.3%).
Conclusions: BUD/FORM 160/4.5 μg two inhalations twice daily was more
effective than FORM 4.5 μg two inhalations twice daily in patients with moderate
to severe COPD. Both treatments were well tolerated.
Funding: AstraZeneca.

P2109
Effect of roflumilast on hospitalizations in COPD patients
Eric Bateman, José Jardim, Udo-Michael Goehring, Manja Brose,
Peter Calverley. Division of Pulmonology, Department of Medicine, University of
Cape Town, Cape Town, South Africa Respiratory Division at Federal University
of São Paulo, Rua Botucatu, São Paulo, SP, Brazil Department of Respiratory
Medicines, Nycomed: a Takeda Company, Konstanz, Germany Department of
Data Science, Nycomed: a Takeda Company, Konstanz, Germany School of
Clinical Sciences (Aintree Campus), University Hospital Aintree, Liverpool,
United Kingdom
Background: Severe exacerbations of COPD require hospitalization and have serious long-term consequences for patients. Roflumilast (ROF) is a PDE4 inhibitor
that significantly reduced moderate-to-severe exacerbations in clinical studies. Its
effects on severe exacerbations and any adverse events leading to hospitalization
have not been described previously.
Aim: To investigate the effects of ROF on the rate of hospitalizations resulting from
severe exacerbations or any other adverse events in two 1-year studies (M2-124
and M2 125).
Methods: In a post-hoc pooled analysis of the pivotal studies of ROF 500μg
(n=1537) vs placebo (n=1554), statistical analyses were performed on the overall
population and in patient subgroups with: A) severe/very severe COPD; B) frequent COPD exacerbations; and C) severe/very severe COPD and frequent COPD
exacerbations. Negative binomial regression analyses were used to investigate the
rate reduction for hospitalizations.
Results: In the overall population, ROF decreased the rate of hospitalizations resulting from severe exacerbations vs placebo by 21.6% (rate ratio 0.784, [95% CI
0.619, 0.993, p=0.0439), and overall there were trends towards extended times-toonset of severe exacerbations leading to hospitalization. Although not statistically
significant, ROF reduced hospitalizations resulting from any adverse event compared with placebo. In all subgroups analyzed, ROF had a positive numerical but
not statistically significant effect on rate reduction of all-cause hospitalizations,
time to hospitalization and risk of hospitalizations.
Conclusions: Roflumilast significantly reduces the rate of severe exacerbations
leading to hospitalization vs placebo.
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P2110
The effect of tiotropium on lung dynamic hyperinflation and treadmill
exercise capacity in mild to moderate COPD
Richard Casaburi 1 , Francois Maltais 2 , Janos Porszasz 1 , Frank Albers 3 ,
Qiqi Deng 3 , Ahmar Iqbal 4 , Heather Paden 3 , Denis O’Donnell 5 . 1 Division of
Respiratory and Critical Care Physiology and Medicine, Rehabilitation Clinical
Trials Center, Los Angeles Biomedical Research Institute at Harbor-UCLA
Medical Center, Torrance, CA, United States; 2 Centre de Recherche, Institut
Universitaire de Cardiologie et de Pneumologie de Québec, Université Laval,
Quebec, Canada; 3 Medical Affairs Respiratory, Boehringer Ingelheim
Pharmaceuticals Inc, Ridgefield, CT, United States; 4 Respiratory Medical Affairs,
Pfizer Inc, New York, NY, United States; 5 Department of Medicine, Queen’s
University & Kingston General Hospital, Kingston, ON, Canada
Rationale: In previous studies tiotropium improved cycle exercise duration in
GOLD II-IV COPD patients. This double-blind crossover study (NCT01072396)
compared tiotropium with placebo in GOLD I and II COPD using treadmill
exercise testing.
Methods: Patients were current or ex-smokers aged ≥40 y with post-bronchodilator
FEV1 /FVC <70%, FEV1 ≥50% predicted, and dynamic hyperinflation (≥100 mL
inspiratory capacity [IC] decrease during incremental treadmill exercise). Patients
received tiotropium 18 μg qd and placebo for 6 weeks each (random order, 4-week
washout). Patients performed constant work rate treadmill exercise at 80% of peak
incremental test work rate before and after each treatment period. The primary
endpoint was the difference in exercise isotime IC change from baseline to Week 6
between tiotropium and placebo. Secondary endpoints included change in exercise
duration.
Results: Patients (n=126, 52% male) had mean age 61 y, post-bronchodilator
FEV1 /FVC 59% and FEV1 77% predicted. Baseline IC was 2.27 L and exercise
duration 447 s. The difference in change in isotime IC from baseline to Week 6
between tiotropium and placebo was statistically significant (65 mL, P=0.009).
The difference in change from baseline in exercise duration between tiotropium
and placebo was not significant in the combined GOLD I+II (29.3 s, P=0.109) and
GOLD I (-23.5 s, P=0.415) groups, but was statistically significant for GOLD II
(63.0 s, P=0.007).
Conclusions: Tiotropium was associated with reduced lung hyperinflation at rest
and during exercise in GOLD I and II COPD patients. Significantly improved
exercise duration was observed in GOLD II patients but not the combined or
GOLD I groups.

P2111
Pretreatment with inhaled procaterol improves symptoms of dyspnea and
quality of life in patients with severe COPD
Hiroyuki Ohbayashi 1,2 , Mitsuru Adachi 2 . 1 Department of Allergy and
Respiratory Medicine, Tohno-Chuo Clinic, Mizunami, Gifu, Japan; 2 Department
of Respiratory and Allergy Medicine, Showa University, Tokyo, Japan
Objectives: To investigate the efficacy of the inhaled supplementary short-acting
beta2-agonists (SABA) administered before the performance of daily activity (the
SABA Assust Use) in patients with COPD.
Methods: Thirty outpatients with moderate to severe COPD (Stage II - IV), regular
use of tiotropium bromide alone, and dyspnea during daily activities, were enrolled.
Subjects self-administered 20μg of inhaled procaterol hydrochloride before daily
activities no more than four times daily. Dyspnea symptom scores, St George’s
Respiratory Questionnaire (SGRQ) activity domains, impulse oscillometry system
parameters, and pulmonary function tests were recorded at the beginning and end
of the 2-week study.
Results: More than 80% of subjects reported dyspnea when performing the following activities: walking up a slope (100.0%), climbing stairs (100.0%), gardening
(93.3%), walking on flat ground (90.0%), bathing (86.7%), getting on a bus or
train (83.3%), and changing clothes (80.0%). After 2 weeks, subjects with Stage
III significantly improved dyspnea scores (walking up a slope (p=0.047), climbing
stairs (p=0.014), gardening (p=0.034), walking on flat ground (p=0.006), getting
on a bus or train (p=0.039), and changing clothes (p=0.045)). Both symptoms
and activity SGRQ domains significantly improved in subjects with Stage III
(p=0.036 and p=0.028, respectively). Resistance of small airways (R5-R20) and
low-frequency reactance area (AX) significantly improved in subjects with Stage
III (p=0.003 and p=0.004, respectively). No significant changes were found in
pulmonary function tests.
Conclusion: The SABA Assist Use improved dyspnea symptoms in subjects with
Stage III COPD.

P2112
The impact of treatment of chronic obstructive pulmonary disease (COPD)
on functional status and quality of life of patients
Drosos Tsavlis 1 , Mamas Theodorou 2 , Anna Tzoumaka 1 , Hellie Lithoxopoulou 1 ,
Panagiotis Minogiannis 3 , Vassilios Tsaousis 1 , Anastasia Tektonidou 4 ,
Daphne Kaitelidou 5 . 1 Dept.t of Pulmonology, School of Medicine, Aristotle
University, Thessaloniki, Makedonia, Greece; 2 Health Care Management
Programme, Open University of Cyprus, Nicosia, Cyprus; 3 Dept. of Health Policy
and Management, Mailman School of Public Health, Columbia University, New
York, United States; 4 Health Care Management Programme, Open University of
Cyprus, Nicosia, Cyprus; 5 Nursing Dept., University of Athens, Greece

Purpose: To determine a possible correlation between objective laboratory data
on the health of patients with Chronic Obstructive Pulmonary Disease (COPD)
and the subjective perception of disease and quality of life by patients themselves.
Also to investigate whether these two factors are consistent and whether there are
corresponding changes over time after therapeutic intervention.
Methods: We studied 100 patients with COPD who completed the general health
questionnaire SF-36 and the qualified for COPD questionnaire St. George’s (SGRQ)
and were classified into four groups (four stages of COPD by GOLD) based on
their spirometric performance (FEV1 ) during the first session of the investigation.
After 6 months of specific treatment for each group, the patients returned for a
new spirometry and completed the two questionnaires again. The same happened
with 20 controls who received absolutely no treatment.
Results: There was a direct correlation between FEV1 values with the scores of
both SGRQ and SF-36 questionnaires in all study groups during both sessions.
Following the therapeutic intervention, improvement of FEV1 values with corresponding changes in the scores of questionnaires were observed in all patient
groups. However, statistically significant differences emerged in only two groups
of patients raising issues of medication revision taken by the other two groups.
Conclusion: It was confirmed that the subjective perception of COPD patients
are consistent with objective findings that characterize its course, and therefore
both questionnaires used to measure the quality of life are reliable and record the
changes.

P2113
Safety of fluticasone furoate (FF), an inhaled corticosteroid in combination
with vilanterol (VI), a long-acting beta agonist in management of COPD
exacerbations
Peter M.A. Calverley 1 , Mark T. Dransfield 2 , Jean Bourbeau 3 , Paul Jones 4 ,
Nicola A. Hanania 5 , Donald A. Mahler 6 , Jørgen Vestbo 7 , Andrew Wachtel 8 ,
Fernando Martinez 9 , Frank Barnhart 10 , Lisa Sanford 11 , Sally Lettis 11 ,
Courtney Crim 10 . 1 Clinical Science Centre, University Hospital Aintree,
Liverpool, United Kingdom; 2 Division of Pulmonary, Allergy and Critical Care
Medicine, University of Alabama at Birmingham, United States; 3 Medicine,
McGill University Health Centre, Montreal, Canada; 4 Division of Clinical
Science, St. George’s University, London, United Kingdom; 5 Pulmonary and
Critical Medicine, Baylor College of Medicine, Houston, United States; 6 Section
of Pulmonary & Critical Care Medicine, Darmouth Medical School, Hanover,
United States; 7 Respiratory Research Group, Manchester Academic Health
Sciences Centre, Manchester, United Kingdom; 8 UCLA School of Medicine,
UCLA, Los Angeles, United States; 9 Department of Internal Medicine, University
of Michigan, Ann Arbor, United States; 10 Respiratory Medicine Development
Center, GlaxoSmithKline, Research Triangle Park, United States; 11 Quantitative
Sciences Division, GlaxoSmithKline, Uxbridge, United Kingdom
Introduction: FF and VI are in development as combined once-daily (OD) therapy
for COPD
Objectives: Assess the safety of FF/VI (3 strengths) and VI in COPD
Methods: In two replicate 1 year studies, after a 28 day run-in with ADVAIR
DISKUS® 250/50mcg, subjects received FF/VI 50/25, 100/25, 200/25mcg or VI
25mcg OD. Primary endpoint: annual rate of moderate/severe exacerbations (described separately). Safety endpoints included all, serious and fatal Adverse Events
(AEs), Local Steroid Effects (LSE, including candidiasis), bone disorders (BD,
including fractures) and pneumonia
Results: Pooled safety findings are shown in the table.
VI
ITT: n (%)

25 (N=818)

AE*
575 (70)
AE* (drug-related)
113 (14)
Serious AE*
126 (15)
†
Fatal AE
13 (2)
LSE*
96 (12)
BD*
9 (1)
Pneumonia*
27 (3)
Pneumonia HR (95%CI) vs VI

FF/VI
50/25 (N=820)

100/25 (N=806)

200/25 (N=811)

620 (76)
169 (21)
136 (17)
16 (2)
142 (17)
24 (3)
48 (6)
1.7 (1.1, 2.8)
p=0.025

621 (77)
134 (17)
123 (15)
10 (1)
121 (15)
27 (3)
51 (6)
1.8 (1.2, 3.0)
p=0.010

622 (77)
140 (17)
124 (15)
14 (2)
140 (17)
21 (3)
55 (7)
2.0 (1.3, 3.2)
p=0.003

HR, Hazard Ratio. *On-treatment, † On-/Post-treatment. HR for LSE and BD were significantly
higher for FF/VI vs VI in all comparisons except LSE at 100/25 (p=0.065).

Conclusions: In COPD patients FF/VI exhibited similar rates of serious and fatal
AEs to VI, although rates of AE, BD, LSE and pneumonia were greater with
FF/VI than VI alone. The efficacy of the combination is reported separately
Funded by GSK: HZC102871:NCT01009463, HZC102970:NCT01017952.
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P2114
Inhaled corticosteroid/long-acting beta-2 agonist (ICS/LABA) combination
can decrease mortality of COPD patients, a nationwide population-based
cohort study in Taiwan
Ming-Cheng Chan, Gin-Hen Lin. Section of Chest Medicine, Department of
Internal Medicine, Taichung Veterans General Hospital, Taichung, Taiwan
Department of Medical Research, Taichung Veterans General Hosptial, Taichung,
Taiwan
Background: Chronic Obstructive Pulmonary Disease (COPD) remains a major
public health problem. Current treatments, including pharmacological and nonpharmalogical, can only alleviate symptoms, prevent exacerbation and improve
quality of life. Previous large-scale studies failed to demonstrate benefit of mortality
reduction which is also important for a chronic illness.
Objective: The aim of this study is to determine whether ICS/LABA combination can reduce mortality of COPD by using Taiwan National Health Insurance
Database.
Method: This was a nationwide population-based cohort study. A total of 1989
COPD patients were identified from one million sampling cohort dataset between January to December in 2005. Patients with diagnosed in 2005 as COPD
were grouped as non-controller use (n=1638), ICS/LABA (n=265) and LAMA
(n=86). Cox regression model was used to evaluate the incidence of mortality and
pneumonia in the following 3 years to December 2008.
Result: The incidence of pneumonia was not different among three groups. However, COPD patients with older age (H.R. 1.398 for every increase of 10 years,
p < 0.0001) and male gender (H.R. 1.414, p < 0.001) had higher incidence to
have pneumonia. The mortality rate was lower in patients who use ICS/LABA
combination as compared with non-controller group (H.R. 0.694, p = 0.0165)
Conclusion: In the selected Taiwanese population, COPD mortality was lower
among patients who used ICS/LABA. Incidence of pneumonia was not increased
with ICS/LABA, but significantly related increased age and male gender.

P2116
Effect of formoterol alone and in combination with aclidinium on
electrocardiograms in dogs
Amadeu Gavaldà, Marisa Vinyals, Jordi Aubets, Jordi Gras. R & D, Almirall,
Barcelona, Spain
Introduction: Co-administration of a long-acting β-agonist with an anticholinergic
is common clinical practice for the management of COPD, but there are concerns
that systemic exposure to both drugs could cause undesirable pharmacodynamic
effects on the heart.
Aims: To evaluate the cardiovascular safety of formoterol alone and in combination
with aclidinium in conscious dogs.
Methods: Formoterol (1, 3, 10 μg/kg iv), aclidinium (50, 167 μg/kg iv) and formoterol+aclidinium (1+17, 3+50, 10+167 mg/kg iv) were administered to fasting,
male Beagle dogs (n=4; 13–16 kg) in a 3-min perfusion. Each dog received each
dose with >6-day washout. Electrocardiograms were recorded at baseline (for 1 h)
and 24 h post-administration (for 90 min) and assessed for ventricular tachycardia
(VT) and premature ventricular complexes (PVC).
Results: Formoterol alone showed a dose-dependent trend to induce VT. VT
was observed in 0, 1 and 4 animals treated with formoterol 1, 3 and 10 μg/kg,
respectively. Aclidinium alone (both doses) did not induce VT. The combination of
formoterol+aclidinium resulted in VT in a similar number of animals as formoterol
alone (2 and 3 animals with 3+50 and 10+167 μg/kg, respectively). Similar results
were observed for PVC. At the highest doses of formoterol and aclidinium, the
plasma concentrations corresponded to 32 and 4000 times those reported in human
plasma after clinically relevant doses.
Conclusions: Addition of aclidinium does not alter the incidence or rate of
formoterol-induced VT or PVC in dogs. These results suggest that aclidinium has
no synergistic interaction on cardiac function with β-agonists.
This study was supported by Almirall S.A., Barcelona, Spain.

P2117
Risk of pneumonia related to budesonide use in COPD: An updated pooled
analysis
Don Sin 1 , Donald Tashkin 2 , Finn Radner 3 , Ulf Sjobring 3 , Anders Thoren 3 ,
Peter Calverley 4 , Stephen Rennard 5 . 1 Department of Medicine, University of
British Columbia, Vancouver, Canada; 2 Division of Pulmonary and Critical Care
Medicine, David Geffen School of Medicine, Los Angeles, United States;
3
Clinical Sciences, AstraZeneca R&D, Molndal, Sweden; 4 School of Clinical
Sciences, University of Liverpool, United Kingdom; 5 Internal Medicine Section
of Pulmonary and Critical Care, Nebraska Medical Center, Omaha, United
States
Background: A meta-analysis of 7 clinical trials reported no increase in the risk
of pneumonia as an adverse event (AE) in COPD patients taking the inhaled corticosteroid (ICS) budesonide; however, others have reported a numerical increase.
Recently, an eighth trial (NCT00419744) fulfilling the meta-analysis inclusion
criteria has been completed. This updated meta-analysis includes data from all 8
clinical trials of budesonide.
Methods: Patient data were pooled from 8 clinical trials of inhaled budesonide
(320–1280 μg/day), with or without formoterol, vs control (placebo or formoterol

alone) in patients with stable COPD and ≥6 months of follow-up. The primary
analysis compared treatment groups for the risk of pneumonia as an AE or serious
AE (SAE) during the trial or within 15 days of the trial end. Cox proportional
hazards regression was used to analyse the data on an intention-to-treat basis.
Results: Data from 8260 patients were included; 4616 received budesonide and
3644 received control treatment, with 3395 and 2647 patient-years of exposure to
treatment, respectively. No statistically significant difference was found between
the budesonide and non-ICS treatment groups for the occurrence of pneumonia as
an AE (3.9% [n=179 patients] vs 3.3% [n=120]; HR 1.13, 95% CI: 0.90–1.43) or a
SAE (1.8% [n=82] vs 1.6% [n=59]; HR 1.02, 95% CI: 0.72–1.43). Similarly, there
was no statistically significant difference between the budesonide and non-ICS
treatment groups for time to pneumonia as an AE (log-rank test 0.30) or a SAE
(0.926).
Conclusion: The updated pooled analysis shows that budesonide (320–1280
μg/day) does not increase the risk of pneumonia over 12 months in patients with
COPD.
Funding: AstraZeneca.

P2118
Long-term safety of twice-daily aclidinium bromide in COPD patients: A
one-year, double-blind study
Arthur Gelb 1 , Donald Tashkin 2 , Barry Make 3 , Xiaoyun Zhong 4 , Esther Garcia
Gil 5 , Cynthia Caracta 6 . 1 Southern California Clinical Trials, Lakewood, United
States; 2 Division of Pulmonary & Critical Care Medicine, David Geffen School
of Medicine at UCLA, Los Angeles, United States; 3 Department of Medicine,
National Jewish Health, Denver, United States; 4 Biostatistics, Forest Research
Institute, Jersey City, United States; 5 R&D Centre, Almirall, S.A., Barcelona,
United States; 6 Clinical Development, Forest Research Institute, Jersey City,
United States
Introduction: Aclidinium bromide is a novel, long-acting muscarinic antagonist
currently under investigation for the maintenance treatment of COPD. Safety data
from a long-term efficacy and safety trial of twice-daily (BID) aclidinium are
presented here.
Methods: In this 52-week study, moderate-to-severe COPD patients were randomized (1:1) to receive aclidinium 200 μg or 400 μg BID. Safety was assessed via
adverse events (AEs), vital signs, and 12-lead ECG.
Results: A total of 605 patients were randomized, and 602 (99.5%) were included in the safety population. Postbronchodilator FEV1 and percent predicted
at screening were (mean ±SD) 1.55±0.54 L and 52.3±13.2 L. The incidence
of AEs was similar across the aclidinium 200 μg and 400 μg groups and most
were mild or moderate. The most common AE and most frequently reported AE
leading to discontinuation was COPD exacerbation, with a similar percentage
of patients between groups who discontinued due to exacerbations [200 μg, 9
(2.9%); 400 μg, 8 (2.7%)]. The incidence of typically expected anticholinergic
AEs was low and similar between groups (e.g. dry mouth: 200 μg, 1.3%; 400 μg,
2.7%; constipation: 200 μg, 2.9%; 400 μg, 1.7%). Cardiac and cerebrovascular
AEs did not occur in a dose-related manner. The 200 μg and 400 μg groups had
similar incidences of serious AEs, with values [n (%)] of 29 (9.3) and 29 (10.0),
respectively. One patient in each treatment group died during the study (200 μg,
biliary sepsis; 400 μg, subarachnoid hemorrhage), but neither death was deemed
to be related to treatment.
Conclusions: Twice-daily aclidinium 200 μg and 400 μg were safe and well
tolerated over 52 weeks with a similar safety profile for both doses.

P2119
Effect of augmentation therapy on immune function of patients with severe
Alpha1-antitrypsin deficiency
Ilaria Ferrarotti 1 , Tomàs P. Carroll 2 , Simona Inghilleri 1 , Stefania Ottaviani 1 ,
Maurizio Luisetti 1 , Noel G. McElvaney 2 . 1 Dept of Molecular Medicine,
Pneumology, IRCCS San Matteo Hospital Foundation, University of Pavia, Italy;
2
Dept of Medicine, Respiratory Research Division, Royal College of Surgeon on
Ireland, Education and Research Centre, Beaumont Hospital, Dublin, Ireland
Alpha-1 antitrypsin (AAT) deficiency is a hereditary disorder caused by mutations
in the SERPINA1 gene. Individuals homozygous for the most common mutation
Z have markedly reduced AAT concentrations and are predisposed to developing
early-onset emphysema. Approximately 5% of AATD individuals have other deficiency alleles including Null alleles which do not express AAT. Although AAT
production in monocytes is relatively small in comparison with hepatocytes, local
regulation of the antiprotease shield represents an important first line of defence
in times of infection and inflammation.
Our aim was to investigate the anti-inflammatory properties of AAT by studying
individuals homozygous for Null mutations who were receiving augmentation
therapy with human plasma derived AAT, and comparing them to ZZ individuals
and MM healthy controls.
We isolated peripheral blood monocytes from Null/Null and ZZ patients
(with/without therapy), and MM controls. To investigate cytokine production,
monocytes were maintained for 24 hours in the presence/absence of LPS. ELISAs
and quantitative RT-PCRs were used to evaluate cytokine expression. Superoxide
production and chemotactic activity were measured in monocytes.
Augmentation therapy appeared to attenuate IL-6 and IL-8 production from ZZ
monocytes at both. Moreover, we noted a reduced chemotactic activity and superox-
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ide production in AATD individuals receiving augmentation therapy in comparison
to untreated AATD patients.
Augmentation therapy in AATD individuals (ZZ and Null/Null) appears to modulate immune function and may provide a rationale for reduced exacerbations in
subjects receiving augmentation therapy.

P2122
Apolipoprotein A1 (ApoA1) abrogate cigarette smoke induced emphysema in
mice
Dojin Kim 1 , SeongWoo Park 1 , Jae Jeong Shim 2 . 1 Pulmonology, Soonchunhayng
University Bucheon Hospital, Bucheon, Gyeonggi, Republic of Korea;
2
Pulmonology, Koreas University Guro Hospital, Seoul, Republic of Korea

P2120
NFAT subtypes in regulating Th2 lymphocytes
Xin Yao 1 , Yue Teng 1 , Hao Huang 1 , Ian Adcock 2 , Peter Barnes 2 . 1 Respiratory
Medicine, The First Affliliated Hospital of Nanjing Medical University, Nanjing,
China; 2 Airway Disease, NHLI, Imperial College, London, United Kingdom

Rationale: Apolipoprotein A-1 (ApoA1) have anti-inflammatory and antioxidant
properties as well as cholesterol efflux.
Objectives: To determine if the expression of human ApoA1 within the lung
protect against the development of emphysema.
Methods: Transgenic human ApoA1 mice(ApoA1 TG) were exposed to CS for
6 month and compared to control transgenic mice. Other ApoA1 TG mice were
treated with intratracheal elastase in order to generate emphysema. Measurement;
Lung inflammation, oxidative injury was measured in the lung. Emphysema was
determined by measuring the mean linear intercept(Lm). Proinflammatory cytokines in the BALF were measured by ELISA and analysis of apoptosis using the
TUNEL assay.
Results: Compared with control TG mice, ApoA1 TG mice had significantly less
lung inflammation, oxidative damage and apoptosis as well as decreased levels of
proinflammatory cytokines. ApoA1 attenuated the development of emphysema in
both the smoke-induced and elastase-generated models.
Conclusions: Overexpression of ApoA1 prevents CS and elastase induced emphysema in mice. Augmentation of ApoA1 in the lung could be effective for the
prevention or treatment of emphysema/COPD.

Background: Nuclear factor of activate T cells (NFAT), consists of five members
and plays a pivotal role in regulating T lymphocyte activation. Among the five
subtypes of NFAT, NFAT1, NFAT2 and NFAT4 were recognized as the key family members associated with allergic diseases. However, evidence regarding the
functions of NFAT1 and NFAT2 in Th2 cells are still conflicting.
Aims and objectives: Therefore, we explored the functions of NFAT1 and NFAT2
on Th2 lymphocytes.
Methods: Knockdown of NFAT1 and NFAT2 using small interfering RNA (siRNA)
was performed in the murine Th2 lymphocyte cell line (D10.G4.1). Real-time
qPCR, Western Blotting and ELISA were performed to test the relatively expression ofTh2 cytokine mRNA and protein in cells and culture supernatant.
Results: D10 cells express IL-4, IL-5, IL13 and GATA3mRNA level. NFAT1
siRNA and NFAT2 siRNA selectively suppressed the expression of NFAT1 and
NFAT2 respectively at both the mRNA and protein level. Higher levels of IL-4,
IL-5 and IL-13 were seen in NFAT1 siRNA treated Th2 cells. This suggests that
NFAT1 may play a negative role in Th2 cytokine expression. Interestingly, the
opposite effect was seen with NFAT2 siRNA. NFAT2 siRNA down-regulated the
expression of IL-4, IL-5 and IL13 mRNA levels. This was associated with a
reduction in the expression of GATA3 mRNA and protein.
Conclusions: NFAT1 may play a negative role in regulating Th2 cytokines whilst
NFAT2 may have the opposite effect.

246. Animal models of asthma and COPD and
late-breaking abstracts on RCT in asthma and
COPD

P2121
Umeclidinium (GSK573719) dose response and dosing interval in COPD
Alison Church 1 , Misba Beerahee 2 , Jean Brooks 3 , Rashmi Mehta 1 , Palvi Shah 3 .
1
GlaxoSmithKline, Research Triangle Park, Durham, NC, United States;
2
GlaxoSmithKline, GlaxoSmithKline R&D, Stevenage, United Kingdom;
3
GlaxoSmithKline, GlaxoSmithKline, Stockley Park, Uxbridge, Middlesex, United
Kingdom
Introduction: Dose differentiation is important in selecting COPD treatments.
Objective: Characterize umeclidinium (UMEC), a long-acting muscarinic antagonist, dose response in COPD patients.
Methods: Randomized, double blind, placebo controlled, crossover study. Subjects
were randomized to a sequence of 3 treatments for 7 days separated by a 10–14
day washout. Four once-daily (OD) UMEC doses (15.6, 31.25, 62.5, 125mcg) or
2 twice-daily (BID) doses (15.6, 31.25mcg) were administered via dry powder
inhaler. Tiotropium (18mcg) was an active control. Primary endpoint was morning
trough FEV1 on Day 8; population model analysis was applied with ANCOVA.
Serial FEV1 , pharmacokinetics and safety were examined. Post hoc analysis of the
primary endpoint was performed without one investigative site due to poor study
practices.
Results: 163 subjects (mean age 59.5yrs, 52% female) were randomized. Emax
dose response in trough FEV1 was characterized with OD dose ordering of UMEC
125>62.5>31.25=15.6mcg. A high potency ED50 (37mcg, 95% CI: 18–57, OD
regimen) was estimated. Post hoc results were similar. 125mcg OD had more
consistent increases in FEV1 from baseline across serial timepoints over 24h
compared with other UMEC doses and tiotropium. No advantage of BID over
OD dosing was observed. Drug absorption and elimination were rapid. AEs were
highest with UMEC 125mcg OD (18%), placebo (8%), tiotropium (4%), other
UMEC doses (5–12%). Two non-drug related, non-fatal SAEs (acute respiratory
failure, 15.6mcg OD; myocardial infarction, 31.25mcg OD) were reported.
Conclusions: Dose response for umeclidinium was in the order 125 > 62.5 >
31.25 = 15.6mcg; a once-daily dosing interval was confirmed.
GlaxoSmithKline funded (AC4115321; NCT01372410).

P2123
Efficacy and safety of once-daily (OD) fluticasone furoate (FF) in patients
with persistent asthma: A 24-week randomised trial
Jan Lötvall 1 , Eugene Bleecker 2 , William Busse 3 , Paul O’Byrne 4 ,
Ashley Woodcock 5 , Eric Bateman 6 , Edward Kerwin 7 , Sally Stone 8 ,
Richard Forth 9 , Loretta Jacques 8 . 1 Krefting Research Centre, University of
Gothenburg, Sweden; 2 Center for Genomics and Personalized Medicine, Wake
Forest University Health Sciences, Winston-Salem, NC, United States;
3
Department of Medicine, University of Wisconsin, Madison, WI, United States;
4
Department of Medicine, Michael G DeGroote School of Medicine, Hamilton,
ON, Canada; 5 School of Translational Medicine, University of Manchester,
United Kingdom; 6 Department of Medicine, University of Cape Town, South
Africa; 7 Allergy & Asthma Center, Clinical Research Institute of Southern
Oregon, Medford, OR, United States; 8 Respiratory Medicine Development
Centre, GlaxoSmithKline, Uxbridge, United States; 9 Quantitative Sciences
Division, GlaxoSmithKline, Research Triangle Park, Durham, NC, United States
Introduction: The inhaled corticosteroid (ICS) FF is under development as a OD
monotherapy for asthma and in combination with the OD long-acting beta2 agonist
vilanterol for asthma and COPD.
Objectives: To evaluate the efficacy and safety of FF in patients ≥12 years with
persistent asthma uncontrolled on a stable low-to-mid dose of ICS (≤500mcg
fluticasone propionate [FP] equivalent total daily dose).
Methods: In this double-blind, double-dummy, placebo-controlled study, patients
(N=343; ITT) received FF (100mcg OD in the evening via a new dry powder
inhaler; n=114), FP (250mcg twice daily [BD] via DISKUS™; n=114) or placebo
(n=115) for 24 weeks. Primary endpoint: trough FEV1 at 24 weeks. Powered
secondary endpoint: change from baseline in % rescue-free 24h periods over 24
weeks. Safety assessments included adverse events (AEs), incidence of severe
exacerbations and 24h urinary cortisol (UC) excretion.
Results: FF and FP significantly improved trough FEV1 compared with placebo
(diff. 146mL [p=0.009] and 145mL [p=0.011], respectively). Significantly more
% rescue-free 24h periods were reported for FF (14.8) and FP (17.9) than placebo
(both p<0.001). Incidence of on-treatment AEs: FF 53%, FP 42%, placebo 40%.
Incidence of on-treatment severe asthma exacerbations: FF 3%, FP 2%, placebo 7%.
Statistically significant UC suppression was seen with FF (ratio=0.76; p=0.030)
and FP (0.77; p=0.036), relative to placebo.
Conclusions: FF 100mcg OD significantly improved trough FEV1 to a similar
extent to FP 250mcg BD and reduced rescue use relative to placebo. FF was well
tolerated with a similar AE profile and effect on 24h UC to FP.
Funded by GSK (FFA112059; NCT01159912).

P2124
RC kinase: A novel kinase expressed by alveolar macrophages that may play
a role in COPD and IPF
Stefen Boehme 1 , John Ludka 1 , Danielle DiTirro 1 , Ana Lucia Coelho 2 ,
Cory Hogaboam 2 , Tai Wei Ly 1 , Kevin Bacon 1 . 1 Department of Biology, Axikin
Pharmaceuticals, Inc., San Diego, CA, United States; 2 Department of Pathology,
University of Michigan, Ann Arbor, MI, United States
We have characterized a novel serine/threonine protein kinase, called RC kinase,
whose expression is upregulated in COPD patients. Examination of RC kinase
mRNA tissue distribution showed a limited expression pattern restricted mainly to
the lungs and trachea. Immunohistochemical analysis with a monoclonal antibody
revealed expression in CD68+ alveolar macrophage and bronchial epithelial cells.
Various cell lines upregulated RC kinase expression upon exposure to cigarette
smoke extract, or conditions of oxidative or endoplasmic reticulum stress, and this
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correlated with the production of IL-8. In acute (4 day) and sub-chronic (14 day)
cigarette smoke-induced murine models of COPD, treatment with either intratracheally delivered RC kinase siRNA or orally administered novel and specific
small molecule inhibitors caused a significant reduction in BAL neutrophilia, as
well as decreased levels of KC and CCL-20. There was also a marked reduction
in the amount of pulmonary inflammation. In a murine adoptive transfer model of
idiopathic pulmonary fibrosis, both siRNA and small molecule antagonist treatment significantly inhibited hydroxyproline production, inflammation and cellular
and biochemical markers of fibrosis. Taken together, these results strongly suggest
that inhibition of RC kinase may provide a novel therapeutic approach for the
treatment of COPD and IPF.

P2125
Statins worse pulmonary fibrosis through enhancing NLRP3 inflammasome
activation
Jin-Fu Xu 1,2 , George R. Washko 2 , Hui-Ping Li 1 , Augustine M.K. Choi 2 , Gary
M. Hunninghake 2 . 1 Department of Pulmonary Medicine, Shanghai Pulmonary
Hospital, Tongji University School of Medicine, Shanghai, China; 2 Pulmonary
and Critical Care Division, Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA, United States
The role of statins is controversial. To evaluate the association between statin
use and ILD. We used regression analyses to evaluate the association between
statin use and interstitial lung abnormalities (ILA) in a large cohort of smokers from COPDGene. Next, we evaluated the effect of statin pretreatment on
bleomycin-induced fibrosis in mice and explored the mechanism behind these
observations in vitro. In COPDGene, 38% of subjects with ILA were taking statins
compared to 27% of subjects without ILA. Statin use was positively associated
in ILA (odds ratio [OR] 1.60, 95% confidence interval [CI] 1.03-2.50, P=0.04)
after adjustment for covariates including a history of high cholesterol or coronary
artery disease. This association was modified by the hydrophilicity of statin and
the age of the subject. Next, we demonstrate that statin administration aggravates
lung injury and fibrosis in bleomycin-treated mice. Statin pretreatment enhances
caspase-1-mediated immune responses in vivo and in vitro; the latter responses
were abolished in bone marrow-derived macrophages (BMDM) isolated from
Nlrp3-/- and Casp1-/- mice. Finally, we provide further insights by demonstrating
that statins enhance NLRP3-inflammasome activation by increasing mitochondrial
reactive oxygen species generation in macrophages. Statin use is associated with
ILA among smokers in the COPDGene study and enhances bleomycin-induced
lung inflammation and fibrosis in the mouse through a mechanism involving
enhanced NLRP3-inflammasome activation. Our findings suggest that clinicians
should be aware that radiological evidence of ILD can develop in some COPD
patients treated with statins.

P2126
Effects of combination of PI3Kγ and δ inhibitors on airway
hyperresponsiveness in tobacco smoke-exposed mice
Yasuo Kizawa 1 , Genki Kimura 1 , Keitaro Ueda 1 , Yuji Watanabe 1 , Shouichi Eto 1 ,
Tadashi Kusama 1 , Kazuhiro Ito 2 . 1 Physiology and Anatomy, Nihon University
School of Pharmacy, Funabashi, Chiba, Japan; 2 Airway Disease Section, NHLI,
Imperial College, London, United Kingdom
PI3K δ and γ are known to be involved in inflammatory cell functions. We recently
found upregulation of PI3Kδ in lung tissue of COPD patients and ability of a
PI3Kδ inhibitor on restoration of steroid sensitivity in airway inflammation in
tobacco-smoke (TS) exposed mice. Superior effects of combination of PI3Kγ
and δ inhibitors to each inhibitor alone on airway inflammation in TS-exposed
mice were also observed. The aim of this study is to evaluate role of PI3Kγ and
PI3Kδ on airway hyperresponsiveness (AHR) in TS-exposed mice. A/J mice were
exposed to TS for 11 days and IC87114 (IC), AS604850 (AS) and/or fluticasone
propionate (FP) were administered intranasally twice a day for 3 days after the last
TS exposure. Airway responsiveness was determined as the increment of airway
resistance ([sRaw/TV]) before and 1 min after histamine inhalation at 24 h after
the last drug dosing. The effects of the PI3K inhibitors on the contractile response
to carbachol in guinea-pig tracheal smooth muscle preparation were also evaluated
by the isometric tension recording. The concentration-response curve of carbachol
was shifted to rightward and reduced the maximal response by AS (10-100 μM),
in contrast, the effects of IC (100 μM) was limited in the tracheal smooth muscle.
The AHR induced by TS was significantly reduced by AS (4 mg/ml; by 56%
inhibition) and IC (4 mg/ml; 43%) alone. The inhibitory effects were enhanced by
combination treatment of AS and IC (69%). Moreover, the combination of IC and
FP showed stronger inhibition (96%) on the AHR.Considering with our previous
findings, the combination of a PI3Kδ or PI3Kγ/δ inhibitor with corticosteroid may
offer potential treatment of COPD.

P2127
A robust translational model of acute exacerbations in the tobacco-smoke
and poly IC treated mouse
Vincent Russell, Paul Woodman, Andrew Connolly, Dianne Spicer,
Joanna Dlugozima, Alan Young. Pharmacology, Argenta, Stoke Court, Slough,
United Kingdom
Exposure to tobacco smoke (TS) for 4 days induces steroid-insensitive lung inflammation in mice. The effect of adding the viral mimetic poly IC (PIC) to
TS-exposed mice was examined.
Methods: Mice were exposed daily to either TS or air for 4d. Saline or PIC was
administered intra-nasally. The time course of lung inflammation was examined
4-120hrs after the last exposure and cell numbers measured in the BAL fluid.
The acute effects of oral Dexamethasone (DEX 0.3mg/kg) or Roflumilast (ROF
5mg/kg) on the peak inflammation were examined. The effects of DEX on the
kinetics of the enhanced inflammation were also examined.
Results: TS caused a lung inflammation which was inhibited by ROF but not
by DEX. PIC alone induced an inflammation that was not inhibited by DEX or
ROF. Dosing PIC in addition to TS induced an exaggerated response that was
significantly greater than the additive effect of the two stimuli. The enhanced
response peaked 24hrs after the last exposure then slowly declined. Neutrophils
were predominant over the first 48 hrs. Macrophage numbers increased at 24-72hrs
and lymphocyte numbers peaked at 48-72hrs. The peak inflammation after TS/PIC
exposure was significantly inhibited by ROF (53%, p<0.05) and DEX (56%,
p<0.05), in contrast to the lack of efficacy of DEX against TS or PIC alone. A
single dose of DEX after the last exposure reduced the exaggerated response over
the entire 120hr study period, but did not fully resolve the inflammation.
Conclusions: TS exposure for 4 days induced a steroid-insensitive lung inflammation. Addition of PIC markedly enhanced the inflammatory response which was
sensitive to both steroids and roflumilast, mimicking features of human COPD.

P2128
Inhaled cationic salts modulate macrophage function to reduce inflammation
during LPS induced lung injury
S.P. Arold, E.L. Berry, D. Rosa, F.A. Saia, S. Kong, P.L. Wright, R.W. Clarke,
D.L. Hava. Research, Pulmatrix, Lexington, MA, United States
Pulmatrix is developing PUR118 as a host-targeted, dry powder therapy based
on the inhalation of calcium salts for acute exacerbation (AE) control in chronic
obstructive pulmonary disease and other inflammatory lung disease. Preclinical
data suggest that this approach is effective against an array of pathogens and also
reduces inflammation resulting from environmental stimuli such as tobacco smoke.
We hypothesized that this treatment could be efficacious in reducing lipopolysaccharide (LPS) induced lung inflammation by modulating the function of pulmonary
macrophages. Mice were exposed to nebulized LPS (Pseudomonas aeruginosa)
and PUR118, was delivered via whole body exposure 1h post-LPS challenge. Four
hours after LPS exposure inflammatory cell counts and chemokine and cytokine
concentrations were determined in BAL. PUR118 treatment decreased total inflammatory cell counts and neutrophil counts in the BAL fluid of LPS challenged
mice and correlated with reduced KC, IL-6 and TNF-α in BAL fluid. Separately,
peritoneal macrophages were isolated from naïve mice and challenged with LPS
in media supplemented with calcium to simulate conditions thought to be found
in lung fluid lining after PUR118 treatment. Inflammatory mediator secretion and
gene expression were determined 2h post LPS exposure. Macrophages stimulated
with LPS in the presence of calcium exhibited a dose dependent decrease in KC,
IL-6 and TNF-α secretion as well as reduced gene expression for these inflammatory mediators. These data suggest that PUR118 can act through macrophages
to reduce lung inflammation and may reduce the risk of AE caused by infections
during chronic lung disease.

P2129
Inhaled calcium salts reduce expression of inflammatory mediators
associated with tobacco smoke exposure to reduce airway inflammation
P.L. Wright 1 , P. Woodman 2 , D. Spicer 2 , J. Kenyon 1 , P. Okerholm 1 , V. Russell 2 ,
R.W. Clarke 1 , D.L. Hava 1 . 1 Research, Pulmatrix, Lexington, MA, United States;
2
Respiratory, Argenta, Slough, United Kingdom
PUR118, an inhaled calcium based dry powder (DP) formulation exhibits preclinical anti-inflammatory and anti-infective activity. PUR118 may provide a novel
approach for acute exacerbation control in patients with COPD and CF where the
combination of underlying inflammation and pathogen infection result in reduced
lung function and quality of life. The goal of this study was to evaluate the
impact of PUR118 on gene expression in lung samples from a tobacco smoke
(TS) exposure model. Mice were exposed to TS for 4d and treated with PUR118
or DP control 1h prior to TS. Mice were euthanized 4h after the last TS exposure
and BAL and lung RNA were collected for cell counts, protein levels and QPCR
analyses. Expression of 336 genes was evaluated using targeted QPCR arrays.
TS exposure increased BAL cell counts that were reduced with PUR118 (79%
reduction in neutrophils; p<0.001) to similar levels as a p38 MAPK inhibitor. TS
exposure upregulated 21 genes more than 2-fold compared to control mice not
exposed to TS and PUR118 treatment inhibited the expression of 11 of these 21
genes. Ten out of the 11 downregulated genes were validated using independent
QPCR with 5 significantly inhibited by PUR118 (p<0.05). Among genes found
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downregulated with PUR118 treatment, many were associated with neutrophilic
inflammation including: KC, MIP2, ENA78, IL-6, and MCP-1. BAL protein levels
of several of these were similarly reduced by PUR118 compared to controls. Thus,
PUR118 diminishes the inflammatory signals induced by TS exposure including
many key drivers of neutrophilic inflammation at both the gene and protein level
as a mechanism to reduce airway inflammation.

P2130
Protection against allergen-induced airway hyperresponsiveness (AHR) by
olodaterol in guinea pigs is synergistically enhanced by tiotropium
Marieke Smit 1,2 , Annet Zuidhof 1,2 , Sophie Bos 1,2 , Harm Maarsingh 1,2 ,
Reinoud Gosens 1,2 , Johan Zaagsma 1,2 , Herman Meurs 1,2 . 1 Department of
Molecular Pharmacology, University of Groningen, Netherlands; 2 Groningen
Research Institute for Asthma and COPD, University of Groningen, Netherlands
The ultra-long acting β2 -agonist olodaterol has shown to be effective in asthma
and COPD. Increased cholinergic tone, common to these diseases, may reduce
β2 -agonist responsiveness. In a guinea pig model of asthma, we investigated the
protection of allergen (ovalbumin, OA)-induced AHR by olodaterol, alone and in
combination with the long acting anticholinergic tiotropium. Airway responsiveness (PC100 ) was assessed at baseline (24h before OA) and after the early (EAR,
6h after OA) and late (LAR, 24h after OA) asthmatic reactions. 1h before OA, animals were treated with PBS (control), 1 mM olodaterol and/or 0.1 mM tiotropium
(nebulizer concentrations, 3 min). OA induced AHR to histamine after the EAR
(4.9-fold decrease in PC100 compared to baseline), which was fully protected by
olodaterol (2.3-fold increase in PC100 ) and tiotropium (1.3-fold increase). When
combined, a synergistic 4.8-fold increase in PC100 was observed. After the LAR,
AHR (2.8-fold decrease), was also protected by olodaterol, tiotropium and their
combination (1.5-, 1.3- and 1.6-fold increase in PC100 , respectively). OA-induced
infiltration of inflammatory cells, measured by BAL after the LAR, was not affected
by any treatment. In conclusion, in a guinea pig model of asthma olodaterol and
tiotropium protect against allergen-induced AHR after the EAR and LAR, without
affecting inflammatory cell influx. Synergism between the drugs was found after
the EAR, indicating that acetylcholine reduces the effectiveness of the β2 -agonist
and that the combination of olodaterol and tiotropium may be beneficial in the
treatment of allergic asthma. (supported by Boehringer Ingelheim Pharma).

P2131
Effects of N-acetylcysteine on airway inflammation, airway
hyperresponsiveness and abnormal lung function in chronic ozone-induced
COPD model
Feng Li 1 , Cornelis Wiegman 2 , Joanna Seiffert 3 , Pankaj Bhavsar 4 , Fan Chung 5 .
1
Airway Disease Section, National Heart and Lung Institute, Imperial College,
London, United Kingdom; 2 Airway Disease Section, National Heart and Lung
Institute, Imperial College, London, United Kingdom; 3 Airway Disease Section,
National Heart and Lung Institute, Imperial College, London, United Kingdom;
4
Airway Disease Section, National Heart and Lung Institute, Imperial College,
London, United Kingdom; 5 Airway Disease Section, National Heart and Lung
Institute, Imperial College, London, United Kingdom
Background: Chronic exposure to ozone in mice induces chronic lung inflammation and emphysema, features of COPD. We determined to examine the preventive
and therapeutic effects of N-acetylcysteine (NAC) on airway inflammation, airway
hyperresponsiveness (AHR) and abnormal lung function.
Method: C57/BL6 mice were exposed to air or ozone (3ppm, 3h), twice a week
over 6 wk, and then ozone exposure was discontinued for 6 wk. NAC treatment
(100mg/kg, i.p, twice a week, for 6 wk) was carried out during exposure period or
cessation period. Pulmonary function and airway responsiveness were measured
and total cells and neutrophils cell in BALF were counted.
Results: Compared with air exposed mice, lung volume indices TLC, FRC, FVC
were increased and expiratory indices FEV25/FVC, FEV50/FVC were decreased
in ozone exposed mice and continued after ozone cessation. NAC treatment during
exposure period or cessation period did not inhibit or reverse abnormal lung
function. AHR was induced in ozone exposed mice and persisted after ozone
cessation. NAC inhibited AHR during cessation period. Total cells and neutrophils
in BALF were increased in ozone exposed mice and returned to normal after ozone
cessation. NAC given during exposure period reduced the total cell counts, but not
the neutrophil counts.
Conclusions: AHR and abnormal lung function persisted in ozone induced COPD
model despite cessation of ozone exposure. Though NAC had no effect on neutrophilic inflammation or abnormal lung function in ozone-exposed mice, it did
inhibit AHR during cessation period. NAC interferes with airway smooth muscle
dysfunction caused by chronic oxidative stress.

P2132
Interaction of the glutamatergic and nitrergic signaling system in the airway
hyperreactivity
Anna Strapkova, Martina Antosova. Department of Pharmacology, Comenius
University, Jessenius Faculty of Medicine, Martin, Slovakia (Slovak Republic)
It is only little information regarding a possible interaction of glutamatergic and
nitrergic system in the airways hyperractivity (AHR). We investigated the effect

of agents modulating the activity of these systems on the experimental ovalbumininduced AHR as well as on the changes of exhaled nitric oxide (eNO) levels. We
used the agonists of NMDA receptors - N-methyl-D-aspartic acid (NMDA) and
monosodium glutamate (MSG), selective competitive antagonist (DL-2-amino5-phosphonovaleric acid – AP-5) and selective non-competitive antagonist (dizocilpine - MK-801) of these receptors. We used also non-specific inhibitor of
NO synthases N-omega-nitro-L-arginine metylester (L-NAME). The AHR to histamine or acetylcholine was evaluated in in vitro conditions. NMDA administration
caused the increase of tracheal smooth muscle response in ovalbumin-induced HR
to acetylcholine. The effect of MSG was less pronounced. MK-801 as well as AP-5
provoked the decrease of reactivity mainly to acetylcholine in tracheal smooth muscle, while the former, non-competitive antagonist was more effective. We recorded
the changes in eNO levels. The activation of NMDA receptor with NMDA or
MSG increased eNO levels. The inhibition of NO synthase with L-NAME caused
the fall of eNO levels. We suppose here the participation of constitutive isoforms
of NO synthases mainly. MK-801 shows the more expressive effect on the eNO
levels during sensitisation than AP-5 group. The results bring a whole new look
regarding the relationship of the glutamatergic and nitrergic system in the airway
inflammatory diseases.
Supported by Centre of experimental and clinical respirology II, VEGA 14/0010/10,
MZ SR 2007/46-UK-11.

P2133
Effect of muscarinic receptors inhibition on cytokine release and
inflammatory cells infiltration in the airway of cat as an animal model for
COPD
Saeed Kolahian 1 , Amir Ali Shahbazfar 2 , Khalil Ansarin 3 , Hossein Tayefi 1 ,
Hamid Ghasemi 1 , Amir Hossein Rashidi 1 , Mohsen Hanifeh 4 . 1 Department of
Basic Sciences, Faculty of Veterinary Medicine, University of Tabriz, Islamic
Republic of Iran; 2 Department of Pathobiology, Faculty of Veterinary Medicine,
University of Tabriz, Islamic Republic of Iran; 3 Tabriz Tuberculosis and Lung
Disease Research Center, Faculty of Medicine, Tabriz Medical University, Tabriz,
Islamic Republic of Iran; 4 Department of Clinical Sciences, Faculty of Veterinary
Medicine, University of Tabriz, Islamic Republic of Iran
COPD is currently high ranked as the leading cause of death in the world. In
this study, fifteen healthy adult male cats were randomly categorized into three
groups of five each: I) control, II) exposure to cigarette (COPD model) and III)
exposure to cigarette (COPD model treated with tiotropium). They were exposed
to cigarette smoke for four days, using 190 cigarettes for each one totally. In group
III, cats were treated with one capsule of tiotropium once a day using endotracheal
tubes. On the 5th day, the animals in all groups were killed by exsanguination and
the lungs were lavaged. In BAL fluid, cells were counted on a hemocytometer.
Differential cell counts were made by light microscopy. Cytokines were measured
in BALF using Elisa kits. Exposure to cigarette smoke significantly increased
the release of IL-8, IL-6, TNFa and MCP-1 in BAL fluid. This increase was
significantly reduced by administration of tiotropium. Exposure to cigarette smoke
significantly increased total inflammatory cell number in BALF. This increase was
significantly attenuated by administration of tiotropium. The numbers of macrophages, eosinophils, neutrophils and lymphocytes were all increased in exposure
to cigarette smoke COPD group. Similar to the effect on total cell number, increase
in differential cell numbers was reduced by administration of tiotropium. Experimental cigarette smoke-induced COPD causes were found to increase cytokine
release and cells infiltration in the airway of cat as an animal model for COPD.
It seems that treatment with antimuscarinic agent like tiotropium may attenuate
inflammatory events in the airway of this animal model.

P2134
Anti-inflammatory activity of doxofylline and theophylline in LPS-induced
lung inflammation
Yanira Riffo-Vasquez, Clive Page. Sackler Institute of Pulmonary Pharmacology,
King’s College London, United Kingdom
Doxofylline and theophylline are two xanthine drugs that show both bronchodilator
and anti-inflammatory actions. Data has suggested that doxofylline has a wider
therapeutic window than theophylline however, the precise mechanism of action
of doxofylline is unknown and its anti-inflammatory activity has not been widely
investigated.
Methods: Doxofylline (0.3 mg/kg i.p.) and Theophylline (10 mg/kg, i.p.) were
given -24, -1 and 6 h after LPS (10 μg/mice, i.n.) in Balb/c mice. Lung lavage
was performed 24 h later. In other experiments, doxofylline (0.3 mg/kg, i.p.) was
given -24, -1 and 6 h after injection of LPS (10 μg) into the scrotal sac. Mice were
prepared for intravital microscopy 24h later.
Results: LPS recruited significantly higher number of neutrophils (PMN) to the
lung (mean±SEM) compared to saline (saline:0±0 vs LPS:2.4±0.2 x106 cells/ml,
n =4). Doxofylline (Doxo) significantly inhibited the recruitment of PMN
(LPS/Doxo:1.4±0.2 x106 cells/ml, n =4; p<0.05 vs LPS alone). Theophylline
(Theo) did not alter the recruitment of PMN in response to LPS (LPS:1.9±0.2
x106 cells/ml vs LPS/Theo:2.5±0.2 x106 cells/ml, n=8). Mice showed an accumulation of cells in the tissue (cells/50μm2 ) (saline:0±0 vs LPS:9.3±2.5,
n=4; p<0.05) and higher number of cells rolling (cells x100μm2 ) in 30 sec
(saline:0.2±0.2 vs LPS:5.3±2.4, n =4, p<0.05) 24 h after LPS injection into the
scrotal sac. Doxofylline significantly inhibited cell migration in response to LPS
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(LPS/Doxo:3.1±1.9, n=4; p<0.05 vs LPS alone) but significantly increased cell
rolling (10.2±3.0, n=4; p<0.05 vs LPS alone).
Conclusion: Doxofylline significantly reduced cell transmigration in response to
LPS, supporting an anti-inflammatory action.

P2135
Protective effect of fenspiride on bronchi in rats with COPD
Nataliya Kuzubova 1 , Elena Lebedeva 1 , Anatoliy Fedin 2 , Ivetta Dvorakovskaya 1 .
1
Laboratory of Chronic Obstructive Lung Pathology, Research Institute of
Pulmonology at I.P.Pavlov’s State Medical University, St. Petersburg, Russian
Federation; 2 Laboratory of Comparative Respiratory Physiology, I.M.Sechenov’s
Institute of Evolutionary Physiology and Biochemistry, St. Petersburg, Russian
Federation
Corticosteroid resistance in COPD is urgent problem so the search for drugs that
have bronchodilator and anti-inflammatory effect at all stages of COPD is needed.
Aim: To study effect of non-corticosteroid drug fenspiride (F) on contractile
activity of bronchial smooth muscle (SM) in rats with COPD.
Methods: Model of COPD was induced in rats by nitrogen dioxide (NO2 ) exposure
(15 ppm, 1,5 h/day, 60 days). F (0,15 or15mg/kg) was administered per os daily
before exposure to NO2 . Control rats received 0,9% NaCl. Isometric contraction
of bronchial segments caused by electrical stimulation (st) of preganglionic nerve
or SM was recorded by displacement electromechanical transducer.
Results: Treatment with F at the acute stage of COPD (15 days) prevented the
bronchial constrictor effect of NO2 . Contractile reactions of bronchi were lower
than in control with st both nerve (89±4%; 107±2% for 0,15 and 15 mg/kg, control 118±5%, p<0,05) and SM (89±3%; 88±4%; 103±3% respectively, p<0,05).
Dilatation effect of low dose F was mediated by interaction with capsaicin sensitive
C-fibers that prevented the initiation of neurogenic inflammation as evidenced by
lack of COPD structural changes in lungs. At stage of COPD (60 days) bronchodilator effect of low dose F did not appear; high dose F caused a greater SM
relaxation with st muscle itself (70±3%) than with nerve st (91±2%, p<0,05).
Effect of high dose F was mediated not only the afferent component but due to its
direct relaxing effect on SM.
Conclusion: Mechanism of F action on bronchial SM depends on its dose. Revealed bronchodilator and anti-inflammatory effect of extremely low dose F can
be used for prevention of COPD development in persons exposed to aggressive
environmental factors.

P2136
Effects of corticosteroid and montelukast treatment in inflammation in
guinea pigs with chronic allergic inflammation
Nathalia Gobbato 1 , Flavia Souza 1 , Carla Prado 2 , Milton Martins 1 ,
Iolanda Tiberio 1 , Edna Leick 1 . 1 Medicine, School of Medicine University of São
Paulo, Brazil; 2 Biological Sciences, Universidade Federal de São Paulo, Brazil
The effects of montelukast or dexamethasone in asthma pathophysiology are barely
understood. We evaluated the inflammation and the eosinophilic recruitment in
distal lung parenchyma and airway walls in guinea pigs (GP) with chronic allergic
inflammation. GP were inhaled with ovalbumin (OVA group-2x/week/4weeks). After 4th inhalation, GP were treated with montelukast (M group-10mg/kg/PO/day)
or dexamethasone (D group-5mg/kg/IP/day). After 72 hrs of 7th inhalation, GP
were anesthetised, lung strips were submitted to histopathological evaluation.On
distal parenchyma both montelukast and dexamethasone were effective in reducing
the number of eosinophils, RANTES and NF-kB positive cells compared to OVA
group (p<0.05). Montelukast was more effective in reducing the eotaxin positive
cells compared to dexamethasone treatment (p<0.05). There was a more expressive
reduction of IGF-I positive cells in D group compared to M animals (p<0.05). On
airway walls, both montelukast and dexamethasone were effective in reducing the
number of eosinophils, IGF-I and RANTES positive cells compared to OVA group
(p<0.05). Dexamethasone was more effective reducing the number of eotaxin and
NF-kB positive cells than Montelukast (p<0.05).
Conclusions: In this animal model, both corticosteroid and montelukast treatments
contribute to the control of the inflammatory response in distal lung parenchyma
and airway walls. Dexamethasone treatment induced a greater reduction of NF-kB
expression in airway walls which suggests one of the mechanisms that explains
the higher efficacy of this therapeutic approach.
Supported by: FAPESP, CNPq, LIM-20-HC-FMUSP.

P2137
Effect of low level light therapy (LLLT) on an experimental model of
LPS-induced lung inflammation
Ana Paula Ligeiro de Oliveira 1 , Rodolfo de Paula Vieira 1 , Jean
Pierre Schatzmann Peron 2 , Eliane Gomes 2 , Flavia Mafra de Lima 1 ,
Momtchilo Russo 2 , Flavio Aimbire 3 . 1 Biophotonics, Nove de Julho - UNINOVE,
São Paulo, SP, Brazil; 2 Immunology, University of São Paulo - USP, São Paulo,
SP, Brazil; 3 Science and Technology, Federal University of São Paulo - UNIFESP,
SP, Brazil

drugs such as, corticosteroids and other disease-modifying agents. However these
conventional therapies may cause important side-effects that compromise long
term therapies. In this sense, Low Level Light Therapy (LLLT) have already
demonstrated primising data in reducing airway inflammation. Thus, in the present
study we investigated the ability of LLLT to modulate neutrophil infiltration to the
lungs. For that, Balb/c mice were submitted to daily dosis of 10 mg of LPS for
3 consecutive days. LLLT group were submitted to irradiation daily at 2, 4 and 6
hours after LPS. Controled groups received PBS and were or not irradiated. On
day 4, 24 hours after LPS exposure animals were sacrificed and LBA cellularity,
cytokine secretion and airway reactivity by FlexiVent were analysed. Our results
demonstrate a significant decrease in total cells and neutrophils recovered from
the bronchoalveolar lavage (BAL) of LPS-treated animals after LLLT. We also
detected reduced amounts of IL-6 but not IL-17 after LLLT. Airway reactivity to
metacholine (Mch) also reduced. In conclusion, our data reveals a promising role
for LLLT as an alternative therapeutic approach for acute lung inflammation.

P2138
Effect of CCR3 inhibitors on allergic airway responses in ascaris-sensitized
cynomolgus monkeys
Edward Barrett 1 , Karin Rudolph 1 , Chris Royer 1 , T. Ly 2 , S. Boehme 2 ,
Kevin Bacon 2 . 1 Respiratory Immunology, Lovelace Respiratory Research
Institute, Albuquerque, United States; 2 Pharmacology, Axikin Pharmaceuticals,
San Diego, United States
Aim: CCR3 has historically been associated with the functional responses of
eosinophils in various models of allergic disease. The goal of this study was to
determine whether pre-treatment with CCR3 inhibitors via oral and inhaled routes
attenuates asthma responses in ascaris sensitized Cynomolgus monkeys.
Methods: Animals received a CCR3 antagonist given orally (AP0), or by inhalation (AR1) once or twice a day for 10 or up to 21 days prior to inhaled ascaris
challenge. Changes in airway function (immediate and methacholine [MCh]) and
inflammation (BAL & blood cells) were evaluated.
Results: Oral (AP0 5 mg/kg; BID 10 days) or inhaled (AR1 860 μg; BID 7 days)
treatment showed a trend towards a reduced immediate ascaris and MCh response
but did not reach statistical significance. A longer oral treatment (AP0 3 mg/kg; QD
20 days) resulted in a significant reduction in both immediate bronchoconstriction
and AHR. This was not associated with a consistent effect on BAL or blood
eosinophils, but reduced the lymphocyte, macrophage and mast cell numbers. AP0
given in combination with inhaled fluticasone (79 μg BID) did not yield in a
significant additive or synergistic effect on airway function but did lead to a greater
reduction in BAL and blood eosinophils than AP0 or fluticasone alone.
Conclusion: Treatment with a CCR3 inhibitor in the non-human primates, Ascaris
model of asthma, shows that a number of critical parameters can be affected which
are significantly different to alterations in the recruitment of eosinophils. Overall,
these observations suggest that CCR3 inhibition may have more globally-beneficial
responses in an asthmatic setting than previously appreciated.

P2139
PK/PD profiles of the CXCL8 decoy protein PA401 after intravenous and
intratracheal administration in saline and LPS exposed mice
Tiziana Adage, Angelika Falsone, Robert Doornbos, Mike Bartley,
Andreas Kungl. Pharmacology and Protein Engineering, ProtAffin
Biotechnologie AG, Graz, Austria
Neutrophils play a crucial role in acute and chronic lung diseases including ALI,
COPD, CF and severe asthma, and their presence in the lung has been correlated to
disease severity and progression. Among the mediators of neutrophil recruitment
into the lung CXCL8 is considered the major player.
CXCL8 exerts its chemotactic activity by binding to glycosaminoglycan (GAG)
co-receptors on inflamed cells, thus creating a solid-phase haptotactic gradient and
being properly presented to GPC receptors CXCR1/2 on neutrophils.
We have engineered higher affinity for GAGs into human CXCL8 obtaining a
protein-based competitor for the CXCL8/GAG interaction. By further knockingout the GPCR domain, we have obtained a decoy protein (PA401) with potent
anti-inflammatory characteristics.
PA401 has been tested in murine models of lung inflammation induced by
lipopolysaccharide (LPS) showing strong dose-dependent neutrophil reduction in
bronchoalveolar lavage fluid (BALF) after intravenous (IV) and subcutaneous (SC)
administration.
In the present study we have compared PA401 activity after IV and intratracheal
(IT) administration in the same model, using saline exposed mice as control.
PA401 plasma levels were also measured to assess pharmacokinetic profiles.
PA401 has strongly reduced BALF neutrophils number after IV and IT administration (up to -76%). The blood cells increase due to LPS exposure was also partly
normalized by IV, but not IT treatment, possibly due to the differences in plasma
exposure.
PA401 is a new biopharmaceutical with a unique mode of action interfering with
lung neutrophilic inflammation and with activity after systemic and local delivery
to the lung.

Acute lung injury (ALI) induced by lipopolysaccharide (LPS) exposure is characterized by cellular infiltrate, edema and altered airway responsiveness. Traditional
treatments for ALI include strategies of mechanical ventilation and a variety of
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P2140
Targeting the IL-1β – IL-17A inflammatory axis for the treatment of
viral-induced exacerbations of COPD
Anke Sichelstiel 1,2 , Aurélien Trompette 1,2 , Koshika Yadava 1,2 , Laurent
P. Nicod 1,2 , Benjamin J. Marsland 1,2 . 1 Service de Pneumologie, CHUV,
Lausanne, Switzerland; 2 Department of Biology and Medicine, UNIL, Lausanne,
Switzerland
Chronic obstructive pulmonary disease (COPD) is one of the world’s leading
respiratory diseases, projected to be the 3rd leading cause of death by 2030. Acute
worsening of the disease can be caused by bacterial and viral infections and is
often associated with hospitalization. Although COPD exacerbations have been
linked to enhanced recruitment of inflammatory cells, such as neutrophils, and to
dysregulation of several inflammatory mediators, treatment predominantly relies
on corticosteroid therapy with no therapeutic options available to stop disease
progression. IL-1β levels are increased in COPD patients during acute exacerbation (Gessner, C. et al. Respir Med 2005; vol. 99 (10) pp. 1229-40); however, it
remains to be determined if this is causative of lung dysfunction and exaggerated
inflammation or simply associated with the disease.
We found that the severity of COPD exacerbations, characterized by influx of
neutrophils to the bronchoalveolar fluid (BALF) and by measurement of lung
function, was reduced in mice lacking IL-1β. At early time points after infection
this protective effect was mediated by decreased production of IL-17A by Th17
and γδ T cells. However, at the peak of viral infection, neutrophilic inflammation
was independent of IL-17A but dependent on IL-1β signaling. Indeed, neutrophil
recruitment at late time points during infection could be abrogated by treatment
with the IL-1R antagonist Anakinra (Kineret). These data highlight IL-17A and
IL-1β as targets for therapeutic intervention during viral-induced exacerbations of
COPD.

247. The best of pharmacology treatments of
airway diseases: new devices and drugs

P2142
Consider the turbulent energy not inhalation flow when patients use dry
powder inhalers (DPIs)
Wahida Azouz 1 , Philip Chetcuti 2 , Harold Hosker 4 , Dinesh Saralaya 3 ,
Henry Chrystyn 1 . 1 Pharmacy, University of Huddersfield, United Kingdom;
2
Paediatrics, Leeds General Infirmary, Leeds, United Kingdom; 3 Respiratory,
Bradford Royal Infirmary, Bradford, United Kingdom; 4 Respiratory, Airedale
General Hospital, Steeton, United Kingdom
During an inhalation the formulation of a DPI is de-aggregated by a turbulent
energy created by the interaction between the DPI’s internal resistance and the
patient’s inhalation flow. We have measured the inhalation profiles of asthmatic
children (CHILD; n=16; FEV1 79% predicted), asthmatic adults (ADULT; n=53,
FEV1 72%) and COPD (n=29, FEV1 42%) when they inhale through an Aerolizer
(AERO), Accuhaler (ACC), Turbuhaler (TBH) and Easyhaler (EASY) using their
’real life’ DPI inhalation technique. These are low, medium, medium/high and high
resistance DPIs. A summary of the inhalation characteristics is presented below.
Mean (SD) data

Child
PIF (L/min)
P (kPa)
Accel (kPa)
IV (L)
Ti (sec)
Adult
PIF (L/min)
P (kPa)
Accel (kPa)
IV (L)
Ti (sec)
COPD
PIF (L/min)
P (kPa)
Accel (kPa)
IV (L)
Ti (sec)

AERO

ACC

TBH

EASY

71.4 (21.5)
2.37 (1.33)
7.2 (6.7)
1.22 (0.68)
1.69 (0.38)

53.3 (24.2)
2.10 (1.70)
5.4 (5.5)
1.19 (0.76)
1.50 (0.46)

44.8 (16.0)
2.55 (1.79)
6.7 (5.9)
1.00 (0.73)
1.52 (0.17)

45.5 (13.2)
5.26 (2.89)
11.7 (9.4)
1.00 (0.46)
1.62 (0.23)

93.7 (25.9)
4.05 (2.19)
12.6 (9.8)
1.96 (0.77)
1.54 (0.34)

76.3 (23.8)
3.96 (2.39)
11.0 (8.8)
1.91 (0.73)
1.61 (0.56)

60.2 (17.0)
4.44 (2.39)
13.2 (13.0)
1.63 (0.74)
1.63 (0.45)

58.3 (14.4)
8.48 (4.13)
20.9 (15.0)
1.68 (0.81)
1.55 (0.47)

81.8 (25.4)
3.13 (1.88)
8.68 (6.78)
1.71 (0.83)
1.71 (0.46)

62.0 (22.4)
2.68 (1.80)
6.74 (7.28)
1.79 (0.87)
1.53 (0.24)

50.9 (15.3)
2.94 (1.9)
8.51 (6.66)
1.50 (0.80)
1.57 (0.20)

49.6 (15.0)
6.29 (3.55)
14.0 (9.0)
1.52 (0.80)
1.68 (0.60)

PIF, peak inhalation flow; P, peak turbulent energy; Accel, acceleration rate; IV, inhalation volume; Ti, duration of inhalation.

P2141
Aerodynamic characteristics of dry powder inhaler (DPI) single-dose
combination of budesonide with formoterol in vitro study validation
Ana Luisa Fernandes 1 , Marina Andrade Lima 2 , Luiz F.F. Pereira 3 . 1 MedicineRespiratory Division, Federal University of São Paulo, SP, Brazil; 2 Pneumologia,
Hospital Pró-Cardíaco, Rio de Janeiro, RJ, Brazil; 3 Pneumologia, Hospital das
Cliniccas da UFMG, Belo Horizonte, MG, Brazil
Background: The aerodynamic properties of dry powder inhalers are essential for
drug efficacy. Despite the availability of several devices, few studies have measured
aerodynamic characteristics of the drug delivery using their proper device.
Aim: To describe the aerodynamic characteristics of the combination dry powder inhaler (DPI) Alenia® single-dose AeroCaps® (AA), which contains budesonide (BUD) and formoterol fumarate (FF) when compared with Foraseq®
Aerolizer® (FA) as the reference combination drug.
Methods: They were assessed using quantitative sample analysis by high pressure
liquid chromatography (HPLC), dose uniformity sampling apparatus (DUSA) and
Andersen cascade impactor (ACI) to confirm the presence of active ingredients as
well as the uniformity of released dose and the aerodynamic diameter of particles
produced by their proper devices.
Results: Table 1 summarize the experiments.
Experiment

Alenia® BUD

Alenia® FF

Foraseq® BUD

Foraseq® FF

HPLC %
111.41
103.80
110.59
104.51
Sampling Uniformity mcg
293.24 (12.91) 10.23 (0.47) 353.04 (11.48) 11.07 (0.60)
Emitted dose delivered from
the mouthpiece under
specified in vitro
92,69–109,25% 89,63–108,01% 91,31–107,14% 91,32–111,83%
Mass (%) aerodynamic
diameter <5 micra (ACI) 140,67 (44,71) 6,18 (56,13) 181,53 (53,56) 5,46 (52,05)
Experiments recommended by European Pharmacopoeia.

Alenia showed microbial quality control within acceptable<100CFU/g and the
water container were normal of 4.76% by Karl Fischer test.
Conclusions: Alenia® and Foraseq® had active ingredients, dose uniformity and
appropriate aerodynamic diameter to their respective dry powder inhalers.
Funded by Aché Laboratórios.

Inhalation flow should not be considered in isolation. The turbulent energy and
acceleration rate of the inhalation were the greatest for the DPI with the highest
resistance.

P2143
The effect of airway alkalization by nebulized sodium bicarbonate on airway
blood flow
Adrian Kis 1 , Laura Andrea Toth 1 , Laszlo Kunos 1 , Szilvia Vasas 2 ,
Gyorgy Losonczy 1 , Eliana Mendes 3 , Adam Wanner 3 , Gabor Horvath 1 .
1
Department of Pulmonology, Semmelweis University, Budapest, Hungary;
2
Pulmonary Outpatient Clinic, Szent Janos Hospital, Budapest, Hungary;
3
Division of Pulmonary, Critical Care and Sleep Medicine, University of Miami,
United States
Background: The airway acidifies in a variety of inflammatory lung diseases as
measured by exhaled breath condensate (EBC). We have demonstrated in vitro
that alkalization improves absorption of cationic bronchodilators, such as albuterol
and tiotropium, both in airway epithelia and smooth muscle cells; however, the
rationale of airway alkalization therapy is not fully understood.
Objective: The purpose of the study was to determine the effect of nebulized
sodium bicarbonate (NaHCO3 ) solution on airway vascular smooth muscle function.
Methods: Ten healthy non-smoker volunteers participated in the study. To assay
airway pH, EBC was collected pre- and post-administration of 4.2% NaHCO3
(pH=8.4). NaHCO3 induced CO2 production was evaluated with a real-time mass
spectrometer gas analyzer by measuring Phase 1 and end-tidal CO2 levels during
normal breathing, and breath-hold maneuvers for 5 and 15 sec. Airway vascular
smooth muscle responses were assessed by measuring airway blood flow (Qaw ).
Results: After NaHCO3 administration for 15 min using a heated ultrasonic nebulizer, EBC pH increased from 7.54±0.2 to 8.07±0.09 units (p<0.05). Pre- and
post-treatment exhaled CO2 levels during normal breathing, and breath-hold maneuvers for 5 and 15 sec were not significantly different, suggesting no excessive
CO2 generation from the breakdown of inhaled NaHCO3 . NaHCO3 nebulization resulted in an increase of mean Qaw from 33.9±3.8 to 48.7±5.5 μl/min/ml
(p<0.05).
Conclusion: Nebulized NaHCO3 can increase airway pH without significant effects on exhaled CO2 levels in healthy subjects. NaHCO3 induced increase in Qaw ,
together with elevated airway pH, could improve absorption of inhaled cationic
bronchodilators.
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P2144
The investigation of inhalation continuous duration for dry powder inhalers
in asthmatic patients
Takashi Niimi 1 , Yuko Shima 1 , Yukari Sakurai 1 , Takamitsu Asano 1 ,
Akiko Halata 1 , Yuki Tomita 1 , Yuko Takano 1 , ShIgeki Sato 2 , Kenji Akita 3 ,
Masashi Banno 4 , Ryo Matsushita 5 , Hidenori Ibata 6 . 1 Department of Respiratory
Disease, Nagoya City East Medical Center, Nagoya, Aichi, Japan; 2 Department of
Medical Oncology and Immunology, Nagoya City University Graduate School of
Medical Sciences, Nagoya, Aichi, Japan; 3 Department of Respiratory Medicine,
Nagoya Central Hospital, Nagoya, Aichi, Japan; 4 Department of Pharmacology,
Nagoya Central Hospital, Nagoya, Aichi, Japan; 5 Clinical Pharmaceutics,
Division of Pharmaceutical Sciences, Graduate School of Natural Science and
Technology, Kanazawa University, Kanazawa, Ishikawa, Japan; 6 Department of
Respiratory Medicine, Mie Central Medical Center, Tsu, Mie, Japan
Background: Dry powder inhalers (DPIs) have been important for management
of asthmatic patients. And instruction for use of inhaler devise was effectively
for control of asthma. Although inhalation technique of DPIs that inhaling fast
with maximum force from start to stopping was reportedly important, effective
inhalation continuous duration was unknown. In this study, we evaluate effect of
instruction considering inhalation continuous duration in asthmatic patients.
Methods: One hundred and thirty nine asthmatic patients who use fluticasone propionate discus or budesonide turbuhaler were studied. Insufficient peak inspiratory
flow rate (PIF) and length of inspire continuous time were evaluated by discustrainer or turbuhaler-tester or In-Check. Of 139 patients, 22 without sufficient PIF
were omitted from the study. Instruction considering inhalation continuous time
was done for 117 patients and effects for forced expiratory volume in one second
(FEV1.0) and peak expiratory flow rate (PEF) was evaluated.
Results: In all patients groups distinguished by inhalation continuous duration
before instruction, significant increase of inhalation continuous duration was found
after instruction (p value of all groups were p<0.01). And Significant improvement
of FEV1.0 and PEF was found after instruction in patients group with inhalation
continuous time less than one second (both of FEV 1.0 and PEF, p<0.01).
Conclusion: In control of asthmatic patients, instruction considering inhalation
continuous duration was useful and instructing not only inhale fast and forcefully, adding “continue inhalation with deeply breath more than one second” is
considered to be recommend from our results.

P2145
Pharmacokinetics (PK) of single doses of mometasone furoate (MF) delivered
via the Breezhaler® (BH) and Twisthaler® (TH) devices in healthy subjects
Soniya Vaidya 1 , Sanjeev Khindri 2 , Jess Robinson 2 , Tom Smith 3 ,
Baldur Magnusson 4 , Guenther Kaiser 5 , Ulf Malmqvist 6 , Beverley Patterson 2 .
1
Translational Sciences, Novartis Institutes for BioMedical Research, Cambridge,
United States; 2 Translational Sciences, Novartis Institutes for BioMedical
Research, Horsham, United Kingdom; 3 Translational Sciences, Novartis
Institutes for BioMedical Research, East Hanover, United States; 4 Integrated
Information Sciences, Novartis Pharma AG, Basel, Switzerland; 5 Translational
Sciences, Novartis Institutes for BioMedical Research, Basel, Switzerland;
6
Clinical Research and Trial Centre, Skane University Hospital, Lund, Sweden
Background: QMF149 is being developed as a fixed dose combination of the
long-acting β2 -agonist indacaterol and the inhaled corticosteroid MF for treatment
of asthma and COPD. Indacaterol is approved in the single dose dry power inhaler
(DPI), BH for treatment of COPD (Onbrez® Breezhaler® ). MF is approved in the
multiple-dose DPI, TH for treatment of asthma (Asmanex® Twisthaler® ). Due to
its low oral bioavailability, systemic exposure after inhalation of MF reflects the
amount of drug delivered to and absorbed from the lung.
Objective: To evaluate the PK of single doses of MF administered by oral inhalation via BH and to compare the systemic exposure to MF delivered via BH and
TH devices.
Methods: This open-label, single-dose, crossover study recruited 24 healthy subjects to sequentially receive MF TH (400μg) and escalating doses of MF BH (50,
100, 200, 400μg). PK data were obtained up to 72h post-dose.
Results: Twenty subjects completed all treatments. Dose-normalized AUClast for
MF was 1.8 to 1.9-fold higher when delivered via BH compared to TH. AUC
and Cmax of MF increased in a dose proportional manner over the dose range
50-400μg for MF BH. Median Tmax was reached earlier for all doses of MF BH
(0.375-2 h) compared to MF TH 400μg (3h). The terminal half-life was similar
for all treatments (mean T1/2 :12-13h).
Conclusion: Systemic exposure of MF increased in a dose proportional manner
over the dose range 50-400μg for the MF BH. The estimated average dose of MF
BH expected to provide systemic exposure comparable to the approved MF TH
dose of 400μg was 195μg [(90% CI: (175, 215)].

P2146
An open-label trial to investigate the dose delivery and tolerability of inhaled
dry powder mannitol (IDPM) using low output and high output Orbital™
inhalers across defined flow rates in healthy volunteers
Gary Phillips 1 , Andrew Redfern 2 , John Crapper 1 , Gallace Mirella 1 ,
Brett Charlton 1 . 1 Clinical Operations, Pharmaxis Ltd, Frenchs Forest, NSW,
Australia; 2 Early Phase Trial Unit, Linear Clinical Research Ltd, Nedlands, WA,
Australia
Introduction: Current dry powder inhalers (DPIs) typically deliver up to 30mg as
the emitted powder mass. The Orbital™ DPI is a disposable, single-use, pre-filled
product being developed to deliver 400mg of mannitol to the lung via a number of
inhalations. The assessment of emitted powder mass and tolerability is the focus
of this trial.
Methods: Open-label trial in healthy subjects >18 years with baseline FEV1
>70% of predicted to determine the tolerability and dose delivery of IDPM across
two defined flow rates using low and high output Orbital DPIs. Subjects who
completed a full inhalation at any flow rate at Visit 1 progressed to Visit 2 at which
time up to a maximum dosage of 400mg of IDPM was administered by sequential
inhalations.
Results: The single inhalation shot weights from the sequential assessments are
shown in Table 1. For the Visit 2 procedure, the mean number of inhalations
required to empty the DPI was 7.5 (SD 1.76; Range 5-12). The mean shot weight
per inhalation was 43mgs, mean cumulative shot weight after 5 inhalations was
300mgs (SD 36).
Visit 1 shot weights (mgs)

N
Mean (SD)
Median
Min, Max

45 L/min
Low Output

45 L/min
High Output

60 L/min
Low Output

60 L/min
High Output

21
36 (12)
33
18, 68

21
59 (18)
53
32, 94

20
54 (25)
58
2, 106

21
75 (26)
71
38, 118

Conclusion: Compared to convential DPIs, the Orbital DPI is capable of delivering many-fold greater masses of dry powder over repeated inhalations. Further
development is warranted to investigate the upper limits of dose delivery and to
examine the utility of the device with other engineered particles.

P2147
Lung bioavailability of beclometasone dipropionate and formoterol fumarate
fixed dose combination administered using a pMDI or a novel DPI:
NEXThaler®
Dave Singh 1 , Germano Lucci 2 , Daniela Acerbi 2 , Sergio Francesco 2 ,
Isabella Montagna 2 , Stefano Vezzoli 3 , Shruti Khurana 1 , Gianluigi Poli 2 .
1
Medicinal Evaluation Unit, MEU, Manchester, United Kingdom; 2 Corporate
Clinical Development, Chiesi Farmaceutici, Parma, Italy; 3 Statistics, CROS NT,
Verona, Italy
Introduction: NEXThaler® is a novel, easy to use, dry powder inhaler (DPI)
containing the fixed combination of beclometasone dipropionate (BDP) 100 μg
and formoterol fumarate (FF) 6 μg, formulated for extrafine delivery. This will
provide physicians and patients with an alternative inhaler device for treatment of
asthma able to ensure delivery of the drugs to the lungs especially in patients with
poor hand-breath coordination.
Objective: To compare the lung bioavailability of beclometasone monopropionate
B17MP (active metabolite of BDP) and FF after administration of the fixed
combinations using NEXThaler® or the pMDI Foster® .
Methods: An open-label, two-way crossover, single-dose design was used. Activated charcoal was administered to block gastrointestinal absorption and pMDI
use was optimized via spacer device. Adult asthmatic patients (n=24) were randomized to undergo two single dose treatment clinic visits, separated by a 7-day
wash-out period. At each treatment visit, blood samples were collected over 24h
for pharmacokinetic evaluation.
Results: The ratios (and 90% CI) for AUC0-t of B17MP and FF when comparing
NEXThaler® to pMDI fell entirely within the bioequivalence region of 80-125%,
showing that the lung bioavailability of both components was equivalent. No
clinically significant trend to change in blood pressure or heart rate after dosing
with either NEXThaler® or pMDI was observed.
Conclusions: BDP and FF lung bioavailability using the fixed dose combination
NEXThaler® and pMDI was equivalent in the target population. Furthermore,
treatment with NEXThaler® was well tolerated with no safety concerns.

P2148
Comparative in vitro performance of a new re-usable breath-actuated
nebulizer (BAN) with other high performance systems intended for
domiciliary use – 2: Portable battery-compressor
Jamie Malpass, Mark Nagel, Valentina Avvakoumova, Rubina Ali,
Heather Schneider, Jolyon Mitchell. Medical Aerosol Laboratory, Trudell
Medical International, London, ON, Canada
Rationale: Treatments with home based compressor/nebulizer systems can of-
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fer very different delivery characteristics. We evaluated a new, reusable BAN
(AeroEclipse-XL® , Trudell Medical International) in breath-actuated mode with
its portable (Ombra® ) battery-compressor.
Methods: The nebulizer-on-test (n=5/group) was filled with 2.5-mL, 1.0 mg/mL
albuterol (Ventolin® , GSK Canada Inc.), and connected to a breathing simulator (ASL5000, IngMar Medical, Pittsburgh, PA) mimicking adult tidal breathing
(Vt = 600-mL; duty cycle = 33%; rate = 10 cycles/min). Emitted aerosol was
captured on a filter at the mouthpiece, replaced at minute intervals until onset
of sputtering, defining run time. Recovery/assay of salbutamol was undertaken
by HPLC-UV spectrophotometry. Fine droplet fraction (FDF<4.7μm) and mass
median droplet diameter (MMD) were determined by laser diffractometry. Total
fine droplet mass (FDM<4.7μm ) was the product of total mass and FDF<4.7μm .
Comparative measurements were made with the Sprint® (PARI, Germany) and
MicroPlus® (Philips-Respironics, Germany) nebulizers using PARI BOY® Mobile
S® and Inspiration Micro Elite® portable compressors respectively.
Results: See Table
Mean ± SD
FDF<4.7μm (%)
MMD (μm)
FDM<4.7μm (μg)
Run time (min)

BAN

Sprint

Sidestream

68.1±0.9
3.53±0.04
474±32
12

52.0±0.7
4.55±0.05
344±20
9

52.8±2.8
4.46±0.23
297±20
11

Conclusions: The BAN/Ombra® system provided highly respirable aerosol with
FDM<4.7μm substantially greater than the benchmark systems. Its run time reflects
the fact that aerosol is only delivered during inhalation and not wasted to the
environment.

P2149
The absorption, distribution, metabolism and excretion (ADME) of single
oral doses of AZD5069, a novel CXCR2 antagonist, in healthy male
volunteers
Tim Mant 1 , Heather Wray 2 , Marie Cullberg 2 , Bengt Larsson 2 . 1 Quintiles Drug
Research Unit, Guy’s Hospital, London, United Kingdom; 2 Research &
Development, AstraZeneca, Mölndal, Sweden
Background: AZD5069 is a CXC chemokine receptor-2 (CXCR2) antagonist with
potential as a novel COPD treatment. Initial studies have indicated an acceptable
safety profile for AZD5069. This study characterised the ADME of a single oral
dose of AZD5069.
Methods: In this phase I, open-label, non-comparative, single centre study, healthy
male volunteers received a single oral dose of 120 mg [14 C]AZD5069. Blood and
urine samples (for radioactivity analysis, metabolite profiling, identification and
bioanalysis of AZD5069) and faeces samples (for radioactivity analysis and
metabolite profiling) were collected. Safety and tolerability were also assessed.
Results: Subjects (n=6) were white males (aged 50–65 years, mean BMI 25.6
kg/m2 ). The mean recovery of radioactivity in urine and faeces was 100% (range
98–103% [65% in urine, 35% in faeces]). 6.7% of the AZD5069 dose was recovered unmetabolised in urine. AZD5069 was rapidly absorbed and the apparent
terminal elimination half-life was 10 hours. There were no deaths, serious adverse
events (AEs) or withdrawals due to AEs. Four subjects reported 6 AEs, with
headache the most commonly observed event. There were no clinically significant
safety and tolerability findings, other than the expected reversible reduction in
circulating neutrophil numbers.
Conclusion: Absorption of AZD5069 was rapid. Complete recovery of radioactivity was attained, with the majority being excreted in the urine. Only a small
fraction was renally excreted as parent drug, suggesting that metabolism is the
primary route of elimination. No safety concerns were identified.
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P2151
The pharmacokinetics (PK) and pharmacodynamics (PD) of the fluticasone
furoate (FF) and vilanterol (VI) combination in subjects with severe renal
impairment
Ann Allen 1 , Kelly Hardes 2 , Rodger Kempsford 1 , Lee Tombs 3 . 1 Respiratory
Medicines Development Centre, GlaxoSmithKline, Stevenage, United Kingdom;
2
Clinical Pharmacology Science and Study, GlaxoSmithKline, Uxbridge, United
Kingdom; 3 Synergy, Statistics and Programming, GlaxoSmithKline, Uxbridge,
United Kingdom
Introduction: A combination of the novel corticosteroid FF and long-acting beta2
agonist VI (FF/VI) is being developed as a once-daily inhaled treatment for asthma
and COPD.
Objectives: To investigate the effect of severe renal impairment on FF and VI PK
and PD.
Methods: Open-label, parallel group study of repeat dose once-daily FF/VI
200/25mcg (7 days) in 9 subjects with severe renal impairment (CrCl<30mL/min)
and 9 matched control healthy subjects (by gender, ethnicity, age (±5 years) and
BMI (±15%)). FF and VI PK parameters were assessed on Day 7. PK parameter
point estimates (90% confidence interval [CI]) were constructed for the ratio of
geometric means (renally impaired:healthy subjects). Non-inferiority was to be
concluded if the upper 90% CI for the ratio was <2 for the Day 7 comparison.
Systemic PD effects of FF (0–24h serum cortisol) and VI (0–4h heart rate and
serum potassium) were assessed on Day 7.
Results: For FF AUC(0–24) and Cmax the geometric mean ratio [90% CI] for
renal:healthy was 0.91 [0.60, 1.38] and 0.96 [0.57, 1.61], respectively. For VI
AUC(0–24) and Cmax the geometric mean ratio [90% CI] for renal: healthy was
1.56 [1.27, 1.92] and 0.70 [0.49, 1.00], respectively. Administration of FF/VI
200/25mcg to subjects with severe renal impairment did not result in significantly
greater effects on serum cortisol, heart rate or serum potassium compared with
healthy subjects.
Conclusions: There was no evidence of clinically relevant increases in FF or VI
systemic exposure or systemic pharmacodynamic effects in subjects with severe
renal impairment compared with healthy subjects.
Funded by GSK (HZA113970; NCT01266980).
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P2153
Absorption, distribution, metabolism, and elimination (ADME) of
umeclidinium (UMEC) in healthy adults
Dennis Kelleher 1 , Steve Hughes 2 , Rashmi Mehta 1 , Lee Tombs 3 , Kathryn Kelly 4 ,
Alison Church 1 . 1 Respiratory Medicines Development Center, GlaxoSmithKline,
Research Triangle Park, United States; 2 Drug Metabolism & Pharmacokinetics,
GlaxoSmithKline, Ware, United Kingdom; 3 Synergy, Statistics and Programming,
GlaxoSmithKline, Slough, United Kingdom; 4 Clinical Pharmacology & Study
Science Operations, GlaxoSmithKline, Uxbridge, United Kingdom
Introduction: Umeclidinium (UMEC; GSK573719) is a new, long-acting muscarinic antagonist in development for treatment of chronic obstructive pulmonary
disease (COPD).
Objectives: Evaluate the absorption, distribution, metabolism and elimination
(ADME) of UMEC following single IV and oral doses of [14 C]-UMEC.
Methods: This was an open-label, non-randomised ADME study of 6 healthy male
subjects. There were two dosing periods: (1) a 65mcg IV dose of [14 C]-UMEC
(7.1mcCi) infused over 30min, and (2) a 1000mcg dose of [14 C]-UMEC (50mcCi)
administered orally. The dosing periods were separated by a washout of ≥28
days. Total radioactivity was measured in plasma, urine and faeces for 7–10 days
following each dosing period.
Results: Following IV administration, the derived area-under-the-curve (0–∞)
demonstrated that only ∼20% of total radioactivity in plasma was parent UMEC,
suggesting the predominance of UMEC metabolites. The geometric mean volume
of distribution of IV UMEC was 86L, suggestive of tissue compartmentation. By
day 8, approximately 58% and 22% of IV UMEC-associated radioactivity was
excreted in the faeces and urine, respectively. Oral UMEC is poorly absorbed
with <1% of administered parent drug detected in plasma (all concentrations
non-quantifiable). Following oral administration, total radioactivity in the faeces
and urine was 92% and <1% of the administered oral UMEC dose respectively,
confirming negligible gut absorption.
Conclusions: Oral UMEC bioavailability is negligible. Intravenous UMEC is
mainly removed from plasma by metabolism and subsequent biliary secretion, and
to a lesser extent by urinary excretion.
Funded by GSK (AC4112014; NCT01362257).

Rationale: Electrostatic charge mitigation by the use of charge dissipative materials with VHCs is common, since initial pre-washing can be avoided. We
compared “antistatic” VHCs; Optichamber® Diamond® (OD), Phillips Healthcare
with AeroChamber Plus® Flow-Vu® (AC Flow-Vu) Trudell Medical International)
(n=4 devices/group), to determine suitability for patients delaying inhalation postactuation.
Methods: An abbreviated Andersen impactor that determined fine particle mass
<4.7 μm at 28.3 L/min (FPM<4.7μm ) was used with an apparatus simulating
2, 5 and 10 s delay intervals following pMDI actuation (Flovent® , GSK plc,
125 μg/actuation fluticasone propionate (FP)). This approach conforms to guidance from European authorities that testing of VHCs should simulate delayed
inhalation. Assay for FP was undertaken by HPLC-UV spectrophotometry. Measurements without delay were undertaken to assess mass recovery for FP, validating
the procedure. All values are mean±SD.
Results: Mass recoveries (131.5±2.9 and 130.7±3.8 μg/actuation for the OD and
ACPlus VHCs respectively) were close to label claim, validating system suitability.
The variation of FPM<4.7μm with delay interval is shown in the Table.
Relative depletion of FPM<4.7μm

AC Flo-Vu
OD

Delay (s)
2

5

10

42.2±3.1
35.0±3.2

39.7±1.3
29.2±1.7

35.7±2.0
23.0±2.8

Background: PUR118, an inhaled cationic airway lining modulator (iCALM), is
a simple host-targeted therapy to prevent and control respiratory exacerbations. An
innovative protocol was developed to establish single and multi-dose tolerability
and early pharmacodynamic/efficacy data for this therapy.
Objective: To develop and conduct a flexible clinical protocol to obtain maximum
data to support the further investigation of PUR118.
Methods: Data required to progress PUR118 development were identified and
structured into a 4 part dose-ranging protocol in healthy subjects (HS) and COPD
patients (COPD):
1. Crossover safety and tolerability of 3 single dose levels vs. placebo (12 HS)
2. 3 ascending dose 14-day safety and tolerability vs placebo (24 HS)
3. Parallel 3 dose level multi-dose safety and tolerability plus exploratory assessment of inflammatory biomarkers (sputum, serum, exhalation) in COPD
4. Impact of ascending of single dose vs. no treatment on mucociliary clearance
velocity by gamma scintigraphy
The design was flexible to allow dose escalation or de-escalation. Selection of
exploratory biomarkers was adaptive and not pre-determined in the protocol.
Results: A highly-flexible 4 part protocol was designed, submitted to and approved
by the MHRA and EC in 27 days. Parts 1 and 2 in HS are complete, Parts 3
and 4 are ongoing. Preliminary results show PUR118 is well tolerated in HS and
subjects with COPD.
Conclusions: This multi-part dose- ranging protocol, developed and implemented
in the UK, demonstrates its regulatory framework embraces innovative, highly
flexible, multi-part trials in early clinical development strategies.

P2156
Drug product stability of aclidinium bromide in Genuair®
Sebastian Kurtz, Kathrin Block, Sonja Folger, Thomas Pieper, Beatrix Fyrnys.
Analytics, Almirall Sofotec GmbH, Bad Homburg, Hessen, Germany

P2154
Not all antistatic valved holding chambers have equivalent performance: An
example why each valved holding chamber (VHC)-inhaler combination
should be considered unique
Jamie Malpass, Mark Nagel, Valentina Avvakoumova, Rubina Ali,
Heather Schneider, Jolyon Mitchell. Medical Aerosol Laboratory, Trudell
Medical International, London, ON, Canada

VHC

P2155
Design and implementation of a multi-part, flexible protocol to assess the
tolerability and pharmacodynamic effects of PUR118 in healthy subjects and
COPD patients
Lorna Patrick 2 , Alyson Connor 2 , Stuart Mair 2 , Joanne Collier 2 , Molly Rosano 1 ,
John Hanrahan 1 . 1 Dept of Clinical Research, Pulmatrix Inc., Lexington, MA,
United States; 2 Exploratory Clinical Pharmacology, Quotient Clinical,
Nottingham, Nottinghamshire, United Kingdom

The ratio FPM<4.7μm-ACPlus /FPM<4.7μm-OD ) increased from 1.2 (2-s) to 1.4 (5-s)
and to 1.6 (10-s), demonstrating faster depletion of the therapeutically beneficial
medication from the OD.
Conclusion: Not all VHCs manufactured from anti-static materials provide optimum performance for patients who have poor coordination.

Introduction: Aclidinium bromide is a novel, long-acting inhaled anticholinergic
bronchodilator developed for the treatment of COPD. It is administered using a
novel multidose dry powder inhaler called Genuair® , designed with an intuitive
feedback system. The following studies were performed to evaluate the stability
of the drug product (DP: Aclidinium bromide 400μg formulation & inhaler).
Methods: The stability of commercial scale batches were tested (Appearance,
identity, purity, content of active, delivered dose (DD), fine particle dose (FPD)
and microbial purity) as follows:
1) Packed DP: ≤24 months storage in 2 orientations at different climatic conditions.
2) Opened DP:
– In use: 12 months packed storage at different climatic conditions, then open
storage, without the protective cap during the in use period.
– Effect of moisture: 4 weeks open storage at 20°C/34%R.H. versus 25°C/75%
R.H.
3) Stability under extreme stress conditions was tested:
– Temperature cycling study: 2 weeks storage at -10°C to 40°C (alternating every
24 h).
– Vibrational stability: stressed at 50 Hz, amp. 1 mm using 3 durations.
4) Photostability evaluated according to ICH conditions.
Results: All tested samples and parameters confirmed the excellent stability of
the packed and unpacked DP. Especially, the data for the pharmaceutical parameters DD (mean values: 362.4μg - 385.7μg) and FPD (mean values: 138.7μg 164.3μg) were consistent and remained unchanged independent of storage time
and conditions.
Conclusion: The advanced design and technological features of the Genuair®
combined with the Aclidinium bromide inhalation powder guarantee a stable
and robust product under various climatic, mechanical, and light radiation stress
conditions.

P2157
The pharmacokinetics (PK) and pharmacodynamics (PD) of the fluticasone
furoate (FF) and vilanterol (VI) combination in subjects with hepatic
impairment
Ann Allen 1 , Kelly Hardes 2 , Rodger Kempsford 1 , Lee Tombs 3 . 1 Respiratory
Medicines Development Centre, GlaxoSmithKline, Stevenage, United Kingdom;
2
Clinical Pharmacology Science and Study, GlaxoSmithKline, Uxbridge, United
Kingdom; 3 Synergy, Statistics & Programming, GlaxoSmithKline, Uxbridge,
United Kingdom
Introduction: A combination of the novel corticosteroid FF and long-acting beta2
agonist VI (FF/VI) is being developed as a once-daily inhaled treatment for asthma
and COPD.
Objectives: To investigate the effect of hepatic impairment (HI) on FF and VI PK
and PD.
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Methods: Open-label, repeat dose (7 day) study in subjects with mild, moderate
or severe HI (Child-Pugh classification) and healthy subjects (HS) (matched with
moderate HI). Subjects received FF/VI 200/25mcg or 100/12.5mcg (severe HI)
once daily. FF and VI PK (Day 7) parameter point estimates and 90% confidence
intervals (CIs) were constructed for the ratio of geometric means (HI:HS). Systemic PD effects of FF (0–24h weighted mean serum cortisol) and VI (0–4h heart
rate and serum potassium) were assessed on Day 7.
Results: There was no effect of HI on dose-normalised VI Cmax or AUC(0–24)
and no clinically relevant effects of FF/VI on heart rate or serum potassium compared with HS. Dose-normalised FF systemic exposure (AUC(0–24); Day 7) was
higher in subjects with mild, moderate and severe HI (ratio vs. HS [90% CI]: 1.34
[0.82, 2.20], 1.83 [1.11, 2.99] and 1.75 [1.05, 2.91], respectively. Serum cortisol
was only reduced in subjects with moderate HI (average 34% reduction (90% CI:
11%, 51%) compared with HS. A similar effect would be predicted in severe HI
with FF/VI 200/25mcg.
Conclusions: In subjects with HI there was no increase in VI systemic exposure
or systemic effects. FF exposure was increased by ≤3-fold in subjects with HI and
was associated with a reduction in serum cortisol of approximately 30%.
Funded by GSK (HZA111789; NCT01266941).

P2158
No relevant drug-drug interaction between inhaled NVA237 and oral
cimetidine
Romain Sechaud 1 , Swati Dumitras 1 , Anton Drollmann 1 , Hisanori Hara 1 ,
Rajesh Karan 2 , Parasar Pal 3 , Sivakumar Vaidyanathan 2 , Guenther Kaiser 1 .
1
Translational Sciences, Novartis Institutes for BioMedical Research, Basel,
Switzerland; 2 Translational Sciences, Novartis Institutes for BioMedical
Research, Hyderabad, India; 3 Biostatistics, Novartis Institutes for BioMedical
Research, Hyderabad, India
Introduction: NVA237 (glycopyrronium bromide) is a once-daily long-acting
muscarinic antagonist for the treatment of COPD. Renal clearance is a major elimination pathway of NVA237 and active tubular secretion in the kidneys contributes
to this process. This study investigated the effect of inhibition of the organic cation
transport in the kidneys on NVA237 disposition. Cimetidine was used as a probe
inhibitor.
Methods: 20 healthy volunteers participated in this two-sequence crossover study.
They inhaled a single 100 μg dose of NVA237 via the Breezhaler® device on
two occasions, i.e. alone (Treatment A) and on the 4th day of a 6-day treatment
regimen with cimetidine 800 mg twice-daily (Treatment B). Treatments were
separated by a washout period of 7 to 10 days. Plasma concentrations and urinary
excretion of NVA237 were determined after each NVA237 dose. The primary PK
parameters were plasma peak concentration (Cmax), AUC up to the last measured
concentration (AUClast) and renal clearance (CLr) of NVA237. Trough plasma
concentrations of cimetidine were determined throughout cimetidine dosing.
Results: Cimetidine trough concentrations indicated that the inhibitor drug had
reached PK steady state prior to NVA237 inhalation in Treatment B. The concomitant administration of cimetidine resulted in an increase of total systemic exposure
(AUClast) of NVA237 by 22%. This exposure increase correlated with a slight
decrease of 23% in CLr. Cmax was not affected. Both treatments were safe and
well tolerated.
Conclusion: Based on the magnitude of the PK changes, no relevant drug interaction is expected when NVA237 is co-administered with cimetidine or other
inhibitors of the organic cation transport in the kidneys.

one interaction and Table 1 summarizes type C, D, and X interactions at hospital
admission and discharge. The most prevalent type C interaction was between two
β2 -agonists (10% of cases) and the most prevalent type D interaction between
β-blocker and α-blocker (9%). There were 15 type X interactions recorded at
discharge, among which the most common was between non selective β-blocker
and β2-adrenoreceptor agonist (8 cases)
Conclusion: DDI are common in hospitalized patients with COPD but few carry
clinically relevant risk. Most type X interactions were between non-selective βblocker and β2-adrenoreceptor agonist which likely was indicated and should be
safe in COPD patients.

P2160
Aerosol deposition in asthmatic subjects breathing helium-oxygen vs. air
Caroline Majoral 1 , Ira Katz 1,2 , John Fleming 3,5 , Joy Conway 4,5 , Lesley Collier 4 ,
Marine Pichelin 1 , Livia Tossici-Bolt 3 , Georges Caillibotte 1 . 1 Medical Gases
Group - Centre de Recherche Claude-Delorme, Air Liquide Santé International,
Jouy-en-Josas, France; 2 Department of Mechanical Engineering, Lafayette
College, Easton, PA, United States; 3 Department of Medical Physics and
Bioengineering, Southampton University Hospitals NHS Trust, Southampton,
United Kingdom; 4 Faculty of Health Sciences, University of Southampton, United
Kingdom; 5 Southampton NIHR Respiratory Biomedical Research Unit,
Southampton University Hospitals NHS Trust, Southampton, United Kingdom
Introduction: Helium-oxygen (He/O2 ) mixtures are known to facilitate breathing
due to their low density compared to air, and therefore, may be valuable to treat
obstructive lung diseases such as asthma.
Objectives: The objective is to study the effect of air vs. He/O2 on the aerosol
deposition of a nebulized radiolabel in stable, moderate asthmatic subjects.
Methods: 16 evaluable male subjects (6 asthmatics, 10 healthy volunteers) were
studied. Each subject performed two inhalations which differed by a single controlled parameter (particle size, ventilation, or carrier gas). 2 of the asthmatics
inhaled aerosols with either air or He/O2 (78%He/22%O2 ), and aerosol deposition
was imaged with 3D-SPECT.
To characterize the sites of aerosol deposition, the 3D Central to Peripheral ratios,
C/P, were calculated for right and left lungs.
Results: The effect of He/O2 on aerosol deposition was very visible for one of
the asthmatic subjects (A06) with a large decrease in central deposition (Right
C/P=4.91 and Left C/P=5.58 for air, vs. 1.32 and 1.37 for He/O2 ) when He/O2 was
used to drive the nebuliser, but the other asthmatic did not respond to the change
in carrier gas (Right C/P=3.87 and Left C/P=6.66 for air, vs. 3.87 and 7.53 for
He/O2 ).

P2159
Drug-drug interactions in hospitalized patients with chronic obstructive
pulmonary disease
Tina Roblek 1 , Katja Trobec 2 , Aleš Mrhar 1 , Mitja Lainšc 3 . 1 The Chair of
Biopharmaceutics and Pharmacokinetics, Faculty of Pharmacy, Ljubljana,
Slovenia; 2 Pharmacy Department, University Clinic of Pulmonary and Allergic
Diseases, Golnik, Slovenia; 3 Division of Cardiology, University Clinic of
Pulmonary and Allergic Diseases, Golnik, Slovenia
Aim: Chronic obstructive pulmonary disease (COPD) patients are treated with
several drugs for their primary disease and comorbidity, which carries the risk of
clinically relevant drug-drug interactions (DDIs). We aimed to evaluate DDI in
hospitalized COPD patients.
Methods: This retrospective study included COPD patients hospitalized from
January 2011 to July 2011 in a tertiary care clinic. Pharmacological therapy at admission and discharge was evaluated for DDI with electronic Lexi-Comp database:
C- monitor therapy; D- consider therapy modification; X- avoid combination.
Results: We included 196 patients (68% male, age 71m9 years). The average
number of prescribed drugs was significantly lower at hospital admission than at
discharge (6±3 vs. 7±2, p<0.01). Overall, more than 90% of patients had at least

Figure 1. 3D-SPECT images of aerosol deposition superimposed with HRCT for subject A06
inhaling either air (top) or helium/oxygen mixture (bottom).

Conclusion: These results suggest that He/O2 can reduce aerosol deposition in
central airways and increase deposition in peripheral airways in some asthmatic
patients, but this response is not consistent among all patients.

Table 1. Number of patients with at least one interaction (percentage)
Type of interaction
C
D
X

Hospital admission

Hospital discharge

p-value (McNemar test)

177 (90)
39 (20)
4 (2)

180 (92)
47 (24)
12 (6)

0.648
0.243
p<0.05
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P2163
Impact of age, age at diagnosis and duration of asthma on the risk of
exacerbations in the EuroSMART study
Roland Buhl 1 , Onno van Schayck 2 , Michel Aubier 3 , Juliette Ostinelli 4 ,
Leif Jørgensen 5 , John Haughney 6 . 1 Pulmonary Dept, Mainz University Hospital,
Mainz, Germany; 2 Maastricht University, CAPHRI, Maastricht, Netherlands;
3
Service de Pneumologie A, Hôpital Bichat, Paris, France; 4 Medical Dept.,
AstraZeneca France, Rueil Malmaison, France; 5 Medical Dept., AstraZeneca
Sweden, Södertälje, Sweden; 6 Academic Primary Care, University of Aberdeen,
United Kingdom

248. Treatment of asthma, bronchiectasis and
cough: inhaler use
P2161
Efficacy of fluticasone furoate (FF) and vilanterol (VI), separately and in
combination (FF/VI), in an allergen challenge model
Amanda Oliver 1 , Leif Bjermer 2 , Dean Quinn 3 , Parminder Saggu 1 ,
Paul Thomas 4 , Katy Yarnall 1 , Jan Lötvall 5 . 1 Respiratory &
Immuno-Inflammation MDC, GlaxoSmithKline, Uxbridge, United Kingdom;
2
Respiratory Medicine and Allergology, Institute for Clinical Science, Lund,
Sweden; 3 Research Unit, P3 Research, Wellington, New Zealand; 4 Faculty of
Medicine, University of NSW, Sydney, Australia; 5 Krefting Research Centre,
University of Gothenburg, Sweden
Introduction: FF and VI are respectively, a novel inhaled corticosteroid and
long-acting beta2 agonist. FF is efficacious in asthma over 24h as monotherapy
and combined with VI.
Objectives: Evaluate the effect of FF/VI on the allergen-induced early and late
asthmatic response (EAR/LAR) and airway hyper-responsiveness (AHR) relative
to placebo (PBO) and individual components.
Methods: Randomised, double-blind, 4-way crossover study of 27 mild asthma
patients who received FF (100mcg), VI (25mcg), FF/VI (100/25mcg) and PBO
once daily for 21 days (4 periods). Allergen challenge was performed on Day 21
of each period 1h post dose. AHR was assessed 24h later by PC20 methacholine
challenge.
Results: FEV1 maximum decline during EAR (0–2h post-challenge) was significantly less with FF/VI and FF vs PBO. Treatment differences in minimum FEV1
(mL [95% CI]) vs PBO were 477 [282,672], 265 [66,463] and 135 [–72,343] with
FF/VI, FF and VI, respectively. For LAR (4–10h post challenge) weighted mean
(wm)FEV1 was greater with all therapies vs PBO: 484 [332,636], 484 [330,638]
and 168 [9,638] for FF/VI, FF and VI. Significant differences during EAR and
LAR were seen for FF/VI vs VI with wmFEV1 and during EAR for FF/VI vs FF
for maximum FEV1 decline. Alleviation of AHR relative to PBO was seen with
FF/VI (2.43 doubling doses [1.65,3.21]) and FF (1.62 [0.88,2.41]) but not VI (0.26
[–0.55,1.07]).
Conclusions: FF/VI and FF protected from all components of the asthmatic response. Overall FF/VI provided superior protection from the response to inhaled
aeroallergens than monotherapy, with bronchoprotective effects lasting for over
24h.
Funded by GSK (HZA113126; NCT01128595).

P2162
How frequent is bronchodilator reversibility in patients with stable asthma
bronchiale and chronic obstructive lung disease (COPD) receiving
maintenance therapy?
Veronika Muller, Gabriella Galffy, Marta Orosz, Zsuzsanna Kovats,
Gyorgy Losonczy, Lilla Tamasi. Department of Pulmonology, Semmelweis
University, Budapest, Hungary
Lung function measurement is the most important tool in the diagnosis and
differentiation of obstructive lung diseases. While asthma is characterized by
variable bronchial obstruction, increase of airway resistance is mostly irreversible
in COPD. As response to short acting bronchodilators seems highly variable, we
tested bronchodilator reversibility in stable asthma and COPD patients receiving
standard care.
In patients treated with stable COPD (N=77, male: female=43:57%, age: 62,0±3,5
years) or asthma (N=57, male: female=33:67%, age: 46,6±7,4 years) pre- and
postbronchodilator values of bodypletysmography measurements were analyzed
using 400 ug salbutamol via easyhaler® (Buventol, Orion Pharma, Finland) during
their regular out-patient visit.
Smoking was significantly more common in COPD than asthma patients (90
vs. 37%; p<0.05). Airway obstruction was more severe in COPD patients as
compared to asthmatics (FVC: 2,38±0,26 vs. 3,14±0,43 L; FVC%: 72,6±5,1 vs.
87,4±6,4; FEV1: 1,45±0,21 vs. 2,13±0,31 L; FEV1%: 53,5±5,2 vs. 70,3±5,5,
p<0.05). Reversible airway obstruction was present in 26% of COPD and 36%
of asthma patients. Average response to salbutamol was similar in COPD patients
regarding FVC (FVC: 195±22 vs. 189±25 ml; FVC%: 6,34±0,71 vs. 5,89±0,77),
while smaller in FEV1 (FEV1: 126±17 vs. 254±30 ml; FEV1%: 4,97±0,69 vs.
8,67±0,88; p<0,01).
High proportion of COPD patients, whereas low proportion of asthmatics on regular treatment is showing ATS/ERS guideline defined reversibility using salbutamol
easyhaler. Re-evaluation of diagnosis and/or therapy might follow these results.

Background: Information about the influence of age and duration of asthma are
limited.
Methods: EuroSMART, an open, randomised 6-month study (NCT00463866),
compared two maintenance doses of budesonide/formoterol (BUD/FORM) (Symbicort SMART® Turbuhaler® ), 160/4.5 μg 1x2 and 2x2, plus as-needed BUD/FORM,
in asthmatics ≥18 y with symptoms when treated with ICS±LABA. Mean age
of patients was 48 y, (range: 18–96 y) and 62% were females. The effects of
biological age, age when asthma was first diagnosed, and duration of asthma were
assessed. Among 8053 randomised patients, 4402 (54.6%) were >30 y of age
when first diagnosed and 3411 (42.3%) had had asthma for >15 y. Data on allergic
status (rhinitis, conjunctivitis) were collected. Severe asthma exacerbations were
defined as: need for oral steroids for ≥3 days, emergency room treatment or
hospitalisation.
Results: Presence of the allergic component decreased with increasing age at first
asthma diagnosis. Patients >65 y had more exacerbations, and the risk of a first severe exacerbation was increased by 55.3% (p<0.0001; HR=1.553; 95% CI: 1.249,
1.931). Severe asthma exacerbations were more frequent in patients diagnosed
>30 y of age (p=0.0167; HR=1.248; 95% CI: 1.040, 1.477) and more frequent
in patients who had had the diagnosis for >15 y (p=0.0021; HR=1.289; 95% CI:
1.107, 1.582). However, there were no differences in time to first exacerbation
between the two randomised treatments 1x2 and 2x2 inhalations in any of the
above three age measures.
Conclusion: Older patients, those with higher age at diagnosis and patients with
long-term asthma have more exacerbations but did not show any difference between
the 1x2 and 2x2 groups.

P2164
Patient and physician perspectives on asthma control and management
strategies are discordant; a primary care survey in Canada
Kenneth R. Chapman 1 , Jacques Bouchard 2 , Renata M. Rea 3 , Graham
W. Bishop 4 . 1 Asthma & Airway Centre, University Health Network, Toronto, ON,
Canada; 2 Clin Med Fam de la Malbaie, Clin Med Fam de la Malbaie, La
Malbaie, QC, Canada; 3 Medical Affairs, GlaxoSmithKline Canada Inc.,
Mississauga, ON, Canada; 4 Department of Medicine, Dalhousie University, St.
John, NB, Canada
Background: Patients and physicians’ evaluations of asthma are often discordant.
We undertook this study to compare prescribed management strategies to patients’
actual strategies.
Methods: In 136 primary care practices, patients with asthma described their
control using the asthma control test (ACT), current medication use, number of
caregivers and health care utilization. Their physicians provided their understanding
of each patient’s care while blinded to the patients’ responses.
Results: Of 904 patients (65% women, 21% current smokers), 54% had ACT
scores < 20 although only 9% would describe their asthma as poorly controlled or
uncontrolled. By contrast, 73% of physicians felt that the majority of patients had
achieved control. In the 12 months prior, urgent care for uncontrolled asthma was
obtained by patients in the following settings: 32% in their physicians’ offices;
19% at a walk-in clinic; 13% in the emergency room; and, 3% in hospital. 21% of
respondents had received at least one short course of prednisone. Of 247 patients
described by their physicians as taking single maintenance and reliever therapy
(SMART) only 60 (25%) used medications consistent with this regimen; 39% had
separate relievers as well as their maintenance drug and 35% were not using a
budesonide/formoterol inhaler.
Conclusion: Physicians overestimate the asthma control achieved by their patients;
in Canada, patients are commonly uncontrolled and have frequent need for urgent
asthma care. Physicians have not successfully implemented SMART therapy, either because prescribing is confounded by other caregivers or because physicians
misunderstand the strategy.

P2165
Halotherapy – A possible method to enhance airway treatment on patients
with obstructive pathology
Radu Crisan-Dabija 1 , Traian Mihaescu 2 . 1 Pneumology, Hospital of Respiratory
Diseases, Iasi, Romania; 2 Pneumology, University of Medicine and Pharmacy,
Iasi, Romania
Introduction: The clinical benefits of halotherapy is advocated, but the mechanisms are scarcely studied and there is not enough available clinical data.
Halotherapy may influence mucolysis, antibacterial and anti-inflammatory actions,
also the immunomodulator - hyposensibilizing agents. We conducted a perspective
study where we use a dry-salt inhaler on patients with asthma and COPD.
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Methods: The study was double-blind, randomized trial, single crossed, conducted
for 4 months with 4 visits (V1 - V4). The total patient population - 128 individuals
(76 - asthma and 52 - COPD stages II and III) was divided in 2 arms, crossed after
first visit (V1). We instructed the patients to use the salt-inhaler 20 minutes/day.
We analyzed the evolution of spirometry parameters FVC, FEV1 and PEF and a
Quality of Life Questionnaire with 5 items concerning: the quality of sleep and
the simptomatology.
Results: The study revealed an improvement of all spirometry parameters after the
first month of treatment with salt aerosols versus placebo. The final data showed
an overall improvement of FVC by 4%, 14% improvement of the FEV1 and
25% improvement of PEF parameter - showing significant improvement in asthma
patients condition. Correlating quality of life responses we found out that they
were improved throughout the study by 24% showing a significant impact on the
quality of life.
Conclusions: Correlating both the improvements of spirometry parameters and
the scores from the QoL questionnaire we found that the NaCl aerosols from a dry
salt inhaler (home halotherapy) seems to be efficient versus placebo when added
to regular bronchodilatatory medication but further studies are necessary.

P2166
Safety and efficacy of ectoine inhalation solution in patients with
inflammation and airway obstruction: The EFECT study
Roman Berndt 1 , Ulrich Sydlik 2 , Andreas Bilstein 1 , Alessandra Marini 2 ,
Thomas Jaenicke 2 , Gabriele Seitner-Sorge 2 , Sabine Stolz 2 , Jean Krutmann 1 ,
Ursula Krämer 1 , Klaus Unfried 1 . 1 R & D, bitop AG, Witten, Germany; 2 Leibniz
Research Institute of Environmental Health, IUF, Duesseldorf, Germany
Introduction: Ectoine is a compatible solute used for symptomatic treatment of
rhinitis allergica, inflammatory dermatoses and irritated epithelia. Results from
different studies demonstrated the efficacy of ectoine in reducing inflammation in
the airways. Based on the positive results of a trial with asthmatic patients a study
was set up to evaluate Ectoine Inhalation Solution (EIL) in subjects with mild
airway obstruction and inflammation.
Methods: The study was designed as double blind, placebo-controlled cross-over
trial. Subjects were randomly assigned to EIL or placebo (0.9% saline). Primary
endpoint was defined as reduction of inflammatory markers IL 8 and % neutrophilic granulocytes in sputum. Other sputum and breath condensate biomarkers
were analysed. QoL and spirometry data were collected on visit days.
Results: Reduction of inflammatory markers IL8 and granulocytes was greater after treatment with Ectoin compared to placebo (12% for IL8, 29% for neutrophils).
Statistical significance could not be demonstrated. However, total Nitrogen from
sputum showed a significant reduction after Ectoin (35%, p=0.02). Other biomarkers included in the investigation indicated advantages for Ectoin (granulocytes), or
placebo (TNFα, LTB4, CRP). Analysis of QoL and spirometry data did not show
significance to support superiority of one of the treatment arms.
No indication for increased health risks could be detected.
Conclusions: Inhalation of Ectoin can reduce inflammatory markers and shows
an excellent safety profile. The results of the EFECT study support the outcome
of other studies that the membrane stabilizing Ectoin reduces epithelia derived
inflammatory processes.

P2167
Lebrikizumab reduces serum periostin in asthma patients with elevated
baseline periostin
Heleen Scheerens 1 , Joseph Arron 2 , David Choy 2 , Sofia Mosesova 3 , Preeti Lal 4 ,
John Matthews 4 . 1 PD Biomarkers, Genentech Inc, South San Francisco, CA,
United States; 2 Research and Early Development, Genentech Inc, South San
Francisco, CA, United States; 3 Inflammation & Opthalmology Biostatistics,
Genentech Inc, South San Francisco, CA, United States; 4 Product Development Immunology, Genentech Inc, South San Francisco, CA, United States
Background: Periostin is a matricellular protein induced in airway epithelia by
interleukin-13 (IL13) and a good systemic biomarker for IL13 activity. Lebrikizumab, a humanized monoclonal antibody, binds IL13 and improved lung function
in moderate-to-severe asthma patients (pts) with elevated baseline serum periostin
in a Phase II study.
Aims: To examine the effect of blocking IL13 on systemic periostin levels in pts
with uncontrolled asthma, despite inhaled corticosteriods.
Methods: Pts (n=218) were randomized to lebrikizumab 250 mg (n=106) or
placebo (PB) (n=112) SC every 4 weeks for 6 doses, with 12 weeks follow-up
(NCT00930163). Serum periostin was measured at baseline and throughout the
study. Pts were classified as periostin-high (≥median) or periostin-low (<median)
based on baseline serum levels.
Results: PB-corrected reductions in periostin were evident after 1 week of lebrikizumab treatment: 5.4% baseline reduction across all pts and 7.3% baseline
reduction in periostin-high pts (p<0.001). At 12 weeks, periostin reductions were
9.7% (p<0.001) for all lebrikizumab-treated pts vs PB and 14.4% (p<0.001)
in periostin-high pts. Periostin-low pts had no significant reduction in periostin
(2.9%; p=0.3). This effect was sustained at Week 32. Most pts (>90%) who were
periostin-low at baseline maintained the periostin levels <median, whereas 72%
of periostin-high pts treated with PB and only 40% treated with lebrikizumab
maintained periostin levels ≥median at Week 12.
Conclusions: Lebrikizumab reduced serum periostin in periostin-high, but not

periostin-low pts, vs placebo. These data suggest that in asthma pts, elevated
serum periostin levels are dependent on IL13 activity.

P2168
Can roxithromycin improve quality of life in bronchiectatic patients?
Pimchanok Asintam, Nantaka Kiranantawat, Siwasak Juthong. Department of
Internal Medicine, Faculty of Medicine, HatYai, Songkhla, Thailand Department
of Radiology, Faculty of Medicine, HatYai, Songkhla, Thailand Department of
Internal Medicine, Faculty of Medicine, HatYai, Songkhla, Thailand
Rationale: Patients with bronchiectasis suffer from sputum production and exacerbated. The aims of this study were roxithromycin, an anti-inflammatory macrolide
antibiotic, could alter clinical outcome. Material and Methods: A randomized,
double blinded, placebo controlled study was conducted to evaluate the effect of a
12-weeks of roxithromycin (300 mg/d) and a 12-week wash out period in HRCT
proved bronchiectasis.
Results: 30 bronchiectasis patients mainly from postuberculosis with history of
2.5 times exacerbation per year were studies. During the treatment period patients
in the roxithromycin group (n=15, mean age 67 yrs) and the placebo group (n=15,
mean age 65 yrs) had improved quality of life by total SGRQ scores 7.31±17.14
vs. 6.31±18.11(mean different ±SD) but could not reach statistical significant (p =
0.53), at follow up wash out period there was more improvement in all domains of
SGRQ scores in the roxithromycin group than the placebo group especially in the
impact domain 4.17 vs -3.24 (mean different). There was no parallel improvement
in sputum volume, symptom scores and pulmonary function tests. Two patients
in treatment group and a patient in control group developed exacerbation and no
patients in either group reported side effects. The microbiology results showed
colonization of P. aeruginosa and K. pneumonia without any reported emerging
drug resistance.
Conclusion: 12-week roxithromycin 300 mg once daily in symptomatic stable
bronchiectatic patients did not show significant improvement of QoL by SGRQ
scores, reduced sputum volume nor improved lung function. Further long term
study of anti-inflammatory macrolide should be done in symptomatic bronchiectatic
patient.

P2169
An observational study assessing the practice of long-term azithromycin
prescription in bronchiectasis
Gareth Hynes, Catherine Morgan, Christopher Sheldon, Nicholas Withers.
Respiratory Department, Royal Devon and Exeter NHS Foundation Trust, Exeter,
Devon, United Kingdom
Introduction: Azithromycin is an effective prophylactic antibiotic in non-CF
bronchiectasis.1 However, it is known to cause side effects including hearing loss and liver dysfunction, necessitating appropriate patient monitoring. In
addition, some experts advocate periods of temporary cessation of treatment,
“azithromycin holidays”, to minimise potential toxicity. We have examined our
use of azithromycin and how we screen for complications in our specialist non-CF
bronchiectasis clinic.
Methods: Data was collected on all patients with non-CF bronchiectasis who
attended our specialist clinic over a 3-month period commencing 07/11/2011. In
those patients receiving long-term azithromycin, we collected data on parameters
including liver function tests (LFTs), audiology testing and advice given regarding
“azithromycin holidays” over the previous 12-month period.
Results: Seventy patients were studied, of whom 28 (40%) were prescribed longterm azithromycin. Of these, 7 (25%) had been on azithromycin for less than 12
months. Twenty three (82%) patients on long-term azithromycin had had LFTs
and 1 (3.5%) had had audiology testing in the preceding 12 months. Four (17%)
of the patients treated for more than 12 months had had an “azithromycin holiday”
in the preceding 12-month period.
Conclusion: Monitoring of LFTs was satisfactory in our treatment group but more
attention could be paid to audiology testing and the possibility of “azithromycin
holidays”. Work to raise awareness of optimal practice in long-term azithromycin
prescribing in non-CF bronchiectasis is needed.
1. Davies G, Wilson R. Prophylactic antibiotic treatment of bronchiectasis with
azithromycin. Thorax. Jun 2004;59(6):540-1.

P2170
The p38 MAP kinase inhibitor dilmapimod ameliorates airway inflammation
induced by ozone challenge in healthy volunteers
Anne Kirsten 1 , Olaf Holz 1,2 , Ruth Tal-Singer 3 , Helgo Magnussen 1 ,
Henrik Watz 1 . 1 PRI, Pulmonary Research Institute at Hospital Grosshansdorf,
Center for Pneumology and Thoracic Surgery, Grosshandorf, Germany; 2 ITEM,
Fraunhofer Institute for Toxicology and Experimental Medicine, Hannover,
Germany; 3 GSK, Glaxo Smith Kline, King of Prussia, United States
Background: p38 mitogen-activated (MAP) kinase may be involved in inflammatory airway diseases. We studied the effects of the selective oral p38 MAP kinase
inhibitor SB-681323 (Dilmapimod) on airway inflammation induced by ozone
challenge.
Methods: This was a double-blind, randomized, four-period, cross-over study
with two doses of Dilmapimod (5 mg, 25 mg), Prednisolone (50 mg), and Placebo
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in healthy ozone responders (increase of neutrophils by >10% in sputum after
inhalation of 250 ppb ozone for 3 hours with intermittent exercise). Study drug
was administered 30 minutes prior to each ozone challenge. Induced sputum
was collected 3 hours after the ozone challenge for measurement of neutrophils,
interleukin-8 (IL-8), and myeloperoxidase (MPO). Treatment periods were separated by a 14 days wash-out.
Results: 16 subjects were randomized and 11 subjects completed all treatment
periods. There was no evidence of a statistically significant difference for the
number of neutrophils in sputum between Placebo and any active treatment. Relative to Placebo, statistically significant reductions of MPO and IL-8 levels in
sputum supernatant were observed after treatment with Dilmapimod 25 mg and
Prednisolone. Inferences based on an exploratory population of 14 subjects with
sufficient sputum quality indicated a statistically non-significant reduction of neutrophils by 38%, 31% and 26% in subjects treated with Prednisolone, Dilmapimod
25 mg and Dilmapimod 5 mg, respectively.
Conclusion: Dilmapimod ameliorates ozone-induced airway inflammation. Further
studies in appropriate patient populations are needed.
The Study was funded by GSK (GSK number SB-681323/10).

P2171
Effect of lidocaine and its delivery in chronic cough
Rayid Abdulqawi 1 , Jaclyn Smith 1 , Rachel Dockry 1 , Julie Oshodi 2 ,
Robert Murdoch 3 , Ashley Woodcock 1 . 1 Respiratory Research Group, School of
Translational Medicine, University of Manchester, United Kingdom;
2
Translational Research Facility, University Hospital of South Manchester NHS
Foundation Trust, Manchester, United Kingdom; 3 GlaxoSmithKline,
GlaxoSmithKline, London, United Kingdom
Introduction: There are no consistently effective treatments for chronic cough.
Patients frequently report an urge to cough sensation in the throat. Nebulised
Lidocaine has previously been reported to subjectively improve cough but there
are no objective data.
Aims: To compare the effect of lidocaine throat spray, nebulised lidocaine and
placebo on subsequent 10-hour ambulatory cough rate (Vitalojak® ) and urge to
cough visual analogue scores.
Methods: 26 patients with chronic cough completed a randomised double blind,
placebo controlled, three-way crossover study. The different treatments were:
· Placebo: nebulised placebo followed by placebo throat spray
· Nebulised lidocaine (600 mg): nebulised lidocaine followed by placebo throat
spray
· Throat spray Lidocaine (100 mg): nebulised placebo followed by lidocaine throat
spray
Data were analysed using generalised estimating equation models.
Results: 26 patients completed (22 female, mean age 53.5 yrs, median cough
duration 10 yrs).
Median 10 hour cough rate (n=25) (coughs/hr; IQR) was nebulised lidocaine 34.4
(13.5–57) vs lidocaine throat spray 23.9 (12–55.8) vs placebo 32.7 (19–56.1). For
the natural log transformed cough rate, there was significant difference between
placebo and lidocaine throat spray (p= 0.02), but not nebulised lidocaine (p = 0.8),
with most of the effect in the first 3hrs. Compared with placebo, both nebulised
(p=0.01) and throat spray lidocaine (p=0.02) substantially reduced the urge to
cough, but with no difference between them (p=0.6).
Conclusion: Unlike nebulised lidocaine, throat spray significantly reduced the
10-hour cough rate compared with placebo. This suggests that local treatment
targeting the pharynx may be an effective anti-tussive in chronic cough patients.

P2172
Bidirectional modulation of urge to cough by nasal TRPA1 and TRPM8
agonists in healthy human subjects
Jana Plevkova 1 , Mariana Brozmanova 1 , Silvia Gavliakova 1 ,
Vladimir Calkovsky 2 , Ivan Poliacek 3 . 1 Department of Pathophysiology, Jessenius
Faculty of Medicine, Comenius University, Martin, Slovakia (Slovak Republic);
2
Clinic of Ear Nose Throat Diseases, Head and Neck Surgery, Faculty of
Medicine, Comenius University, Martin, Slovakia (Slovak Republic);
3
Department of Medical Biophysics, Faculty of Medicine, Comenius University,
Martin, Slovakia (Slovak Republic)
Cough, the most important airways defensive mechanism is modulated by many
afferent inputs either from respiratory tussigenic areas, but also by afferent drive
from other organs. Modulation of cough by nasal afferent inputs could either
facilitate cough response or inhibit it in animal models, depending on the type
of trigeminal afferents which are stimulated. In recent study we addressed the
question of possible bidirectional modulation of cough response in human healthy
volunteers by nasal challenges with TRPA1 and TRPM8 agonists respectively.
After nasal challenges with AITC, cinnamaldehe, (-) menthol and (+) menthol
(all 10-3 M, nasal symptom score, cough threshold (C2), urge to cough (Cu) and
cumulative cough response had been tested).
Nasal challenges of TRPA1 relevant agonists induced considerable nasal symptoms, significantly enhanced urge to cough (p < 0.05) but modulation of C2
and cumulative cough response did not reach significance level. Both TRPM8
agonists administered to the nose significantly modulated all parameters including
C2 (p0.05), Cu (p< 0.01) and cumulative cough response (p < 0.001) documenting
strong anti irritating potential of menthol isomers.

Except the role of trigeminal afferents expressing TRP channels, also olfactory
nerve endings, trigemino – olfactoric relationships, smell perception process and
other supramedullar influences have to be taken into consideration as relevant
enough to modulate cough response in humans.
Supported by VEGA 1/0031/11.

P2173
A new rapid-onset dextromethorphan formulation for cough
Caroline Wright 1 , Rebecca Dickinson 1 , Rachel Thompson 1 , David Hall 2 ,
Jaymin B. Morjaria 1 , Alyn Morice 1 . 1 Acaedemic Department of Respiratory
Medicine, University of Hull, United Kingdom; 2 Proctor and Gamble Health
Sciences Institute, London Innovation Centre, Egham, United Kingdom
Background: Dextromethorphan (DEX) is known to be an efficacious anti-tussive
agent. A novel DEX gel formulation (Arnold D® : Proctor & Gamble), with
supra-oesophageal absorption, has been developed for fast relief from cough.
Aim: To evaluate the time to onset of action of 22mg DEX gel (equivalent to
30mg DEX) compared to standard 50mg oral DEX in a normal volunteer citric
acid aerosol (CAA) induced cough model.
Method: Healthy subjects aged 18-65 years with a cough count between 7-20
coughs following five inhalations over 5 min. of 10% citric acid at screening were
recruited. Subjects were administered oral DEX 50mg and at a subsequent visit at
least 5 days later, DEX 22mg gel. Cough frequency was measured at baseline and
at t = 15 min, 1, 2, 4 and 6 hours post dose.
Results: 42 (20 male) subjects were enrolled onto the study. At 15 minutes post
dose there was a significant (p=0.001) difference in the mean (±SDEV) % reduction in cough from baseline of 32.1 (±4.99) with DEX gel vs 12.8 (±2.8) with oral
DEX. Over the 6 hour time period (AUC6hrs ) there was a significantly (P=0.02)
greater % change in cough/hr following DEX gel AUC6hrs = -188.7 compared to
oral DEX 50 mg; AUC6hrs =-114.2. There were no major safety issues.
Conclusion: In the evoked cough model, DEX gel has a faster onset of action
compared to oral DEX and was more effective over the 6 hour time period despite
there being a lower concentration of DEX in the gel preparation. A lack of blinding
due to different routes of administration may contribute to this effect. A buccal
route of delivery with this formulation holds promise for this and other indications
where rapidity of onset is required.
This study was supported by unrestricted grant aid from P+G.

P2174
Progressive case of recurrent respiratory papillomatosis successfully treated
with gefitinib
Vitezslav Kolek 1 , Marian Hajduch 2 , Juraj Kultan 1 , Lucie Fajkosova 1 . 1 Dept. of
Respiratory Medicine, University Hospital, Olomouc, Czech Republic; 2 Dept. of
Experimental Medicine, University Hospital, Olomouc, Czech Republic
Recurrent respiratory papillomatosis (RRP) or juvenile laryngeal papillomatosis
is a rare disease, caused by human papilloma virus (HPV). It is characterized by
epithelial neoplastic polyps in larynx, trachea (2 - 5%) and lungs (1%). Typical
symptoms are hoarseness, chronic cough and dyspnea. Diagnosis is based on
laryngo/bronchoscopy, chest x-ray, biopsy and HPV testing.
We describe a case of woman with progressive laryngeal papillomatosis from the
age of 1 year. Disease slowly progressed to trachea, although patient underwent
about 80 endoscopic laser procedures. In the age of 37 y, chest X ray showed
multiple nodules and cysts filled with fluid. VATS biopsy proved parenchymal
papillomatosis. Patient was treated unsuccessfully with interferon, antiviral vaccine
and Cidofovir. In the age of 41 y, therapy with gefitinib 250 mg bid was started.
Bronchoscopy revealed regression of papillomas after 2 months and normal laryngeal and tracheal mucosa after 6 months. Chest X-ray was normal and CT showed
tiny cysts without fluid. Patient felt well without dyspnea and tolerated treatment
without problems.
Gefitinib - tyrosine kinase inhibitor of epidermal growth factor receptor (EGFR)
was chosen according to knowledge of EGFR overexpression in papillomas and
sporadic information about treatment of children with laryngeal papillomatosis. To
our knowledge, this is the first report of successful gefitinib treatment of RRP in
adult patient. The role of HPV in tumor forming tissue reaction is not known. Frequent HPV detection in gefitinib-responsive lung adenocarcinomas gives another
support for gefitinib indication in RPP and a new hope for patients, too.

P2175
Erdosteine – A new drug in the treatment of chronic rhinosinusitis
Ivo Stárek 1 , Jirí Hoza 1 , Petr Schalek 2 , Renata Kellnerová 3 . 1 ORL Clinic, Faculty
Hospital, Olomouc; 2 ORL CLinic, Faculty Hospital, Praha; 3 Medicom
International, Medicom International, Brno, Czech Republic
Introduction: Antiinflammatory macrolide antibiotics proved efficient in chronic
rhinosinusitis (CRS). Since this medication is associated with potential side effects
and the danger of development of resistent bacteria, alternative drugs are being
sought.
Objectives: Another drug exerting similar, cytokine-mediated antiinflammatory
response is Erdosteine. However, it has not been tested in this diagnosis yet.
In a prospective post-authorisation study we therefore assessed the efficacy of
Erdosteine in patients with CRS.
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Methods: 60 patients with CRS were enrolled, with 33 and 27 of them being
treated by Erdosteine 2x300 mg without (group I) and with topical steroid (group
II), respectively, for 3 months. Outcome measures included Sinonasal Outcome
Test (SNOT-22) and nasal endoscopic score (Levine-May).
Results: The pre- and posttreatment SNOT-22 score in group I was 36 and 19,
in group II 39 and 27, respectively. The nasal endoscopic score in group I was
2.55 and 1.29, in group II 2.02 and 1.30. In both groups the differences showed
statistical significance.
Conclusion: The results of our pilot study suggest Erdosteine treatment efficacy in
CRS. Additional in vitro and clinical studies are required to determine its precise
action.

P2176
A cross-sectional study examining inpatients’ metered dose inhaler technique
and the impact of assessment and education on its effective use
Judith Jade, Janet Lee, S. Fayyaz Hussain. Respiratory Medicine, Kettering
General Hospital, Kettering, United Kingdom
Introduction: Metered dose inhalers (MDI) are often prescribed during hospital admission. MDI technique influences clinical effectiveness, yet inpatient
assessment and education regarding this skill may not happen routinely.
Objectives: We hypothesised that a) inpatients on an acute medical ward often
have poor MDI technique and b) simple assessment and education could improve
MDI technique.
Methods: A cross-sectional study was conducted on inpatients prescribed an MDI
on an acute medical ward during the month of October 2011. Technique was
assessed using an Aerosol Inhalation Monitor, by a Health Care Assistant (HCA)
trained in its use. Patients with poor technique had simple training and assessment
was repeated.
Results: A total of 38 patients were studied (M:F=1.1:1, Age range=40-91). Initial
assessment showed only seven patients (18.4%) were able to use the device effectively. The 31 patients (81.5%) that failed initial assessment had simple education
regarding technique, and of these eight (25.8%) were then able to successfully use
the MDI. Out of the 23 patients that failed reassessment, even after education, 10
(43.5%) were unable to “synchronise” administration of medication and a spacer
was prescribed. The remaining 13 patients (56.5%) that failed reassessment were
unable to use an MDI even with a spacer device.
Conclusions: The majority of inpatients prescribed an MDI were unable to use
the device effectively. Basic education and inhaler adjuncts addressed many of the
difficulties with MDI usage in this patient group. HCA led assessment of inhaler
technique appears to be an invaluable tool in tailoring the use of MDI.

P2177
Preference, satisfaction and critical errors with Genuair® and HandiHaler®
in patients with COPD
Job van der Palen 1 , Thomas Ginko 2 , Axel Kroker 3 , Paul van der Valk 4 ,
Martijn Goosens 5 , Laura Padulles 6 , Beatriz Seoane 6 , Ludmyla Rekeda 7 ,
Esther Garcia Gil 6 . 1 University of Twente, Enschede, Netherlands; 2 Praxis, Bonn,
Germany; 3 Studienzentrum KPPK, Koblenz, Germany; 4 Medisch Spectrum
Twente, Enschede, Netherlands; 5 Gelre Ziekenhuizen, Zutphen, Netherlands;
6
Almirall S.A, Barcelona, Spain; 7 Forest Research Institute, NJ, United States
Introduction: Treatment outcomes in COPD depend on patient preference and
satisfaction with their inhaler and inhaler technique. Patients often use their inhaler
incorrectly, making critical errors that mean they get no drug or a suboptimal dose,
leading to under-treatment of their disease.
Aims: To investigate patient preference, satisfaction and critical errors with
Genuair® vs HandiHaler® after 2 weeks of daily use.
Methods: This was an open-label, randomised, cross-over, multicentre study in
patients with COPD. Patients inhaled placebo through Genuair® and HandiHaler®
daily for 2 weeks in addition to their current medication. The primary endpoint
was the percentage of patients who preferred Genuair® after 2 weeks. Additional
endpoints for each inhaler were overall patient satisfaction on a scale of 1 (very
dissatisfied) to 5 (very satisfied), percentage of patients making ≥1 critical errors,
and willingness to continue using each inhaler rated from 0 (not) to 100 (definitely).
Data were analysed using Mainland-Gart’s test or ANOVA.
Results: The ITT population included 105 patients. Assessments at 2 weeks are
shown in the table.

Preference (% patients)
Overall patient satisfaction (scale 1–5; LS mean)
Very satisfied with device (score 5; % patients)
≥1 critical error (% patients)
Willingness to continue (LS mean)

Genuair®

HandiHaler®

79.1*
4.6*
54.8*
10.5*
84.0*

20.9
3.8
19.0
26.7
62.5

P2178
The effects of different inhaler devices on asthma control in patients with
persistent asthma in Turkey
Füsun Yildiz 1 , Serap Akcali 2 , Nese Dursunoglu 3 . 1 Department of Chest
Diseases, Kocaeli University, School of Medicine, Izmit/Kocaeli, Turkey; 2 Chest
Diseases Clinic, Diskapi Yildirim Beyazit Research and Training Hospital,
Ankara, Turkey; 3 Department of Chest Diseases, Pamukkale University, School of
Medicine, Denizli, Turkey
Aim: Persistent asthma is a chronic condition treated with continuous use of
inhaler devices and stringent courses of follow-up as inhalers requires compliance
and close follow-up. We aimed to investigate the effective use of inhaler devices
in persistent asthma patients through patient and physician questionnaires.
Methods: Patient and physician questionnaires were implemented for basic application procedures of inhalers, including trainings. Physicians evaluation of asthma
control was performed by ACT™.
Results: A total of 572 patients were enrolled at 31 centres. Evaluation of basic
inhalation techniques; showed common errors; omitting exhaling before inhalation
(10-15%), mouth rinsing or incorrect inhalation (20%) and omission of mouth
rinsing. Evaluation of asthma control was performed at baseline and following
visits, 22% of asthma patients were under control at baseline, increasing to 43%.
Fixed combination inhalers BDP/F solution spray, F/S discus, B/F Turbuhaler significantly reduced the rate of uncontrolled patients by p=0.004, p<0.001, p=0.003
respectively where no significant decrease was seen with B+F Aerolizer for related
asthmatic group (p=0.13).
Table 1. Asthma treatment with inhalers, % of uncontrolled asthma (n=572 patients)
Inhaler Device

V1, n (%), not controlled

V4, n (%), not controlled

p

36 (42,8%)
58 (38,2%)
35 (32,7%)
65 (41,7%)

12 (23,5%)
9 (11.4%)
6 (10.0%)
13 (14,9%)

p=0.13
<0.001
p=0.004
p=0.003

Aerolizer B+F
Discus F/S
Solution Spray BDP/F
Turbuhaler B/F

Conclusion: This study collected information on specific use of inhaler devices
in persistent asthma patients and a correlation in a balanced perception of use for
every device by physicians and patients were shown.

P2179
The asthmatic patient and inhaler treatment devices profile in Turkey:
Asthma inhaler treatment study
Fusun Yildiz 1 , Nese Dursunoglu 2 , Serap Duru 3 . 1 Department of Chest Diseases,
Kocaeli University, School of Medicine, Kocaeli, Turkey; 2 Department of Chest
Diseases, Pamukkale University, School of Medicine, Denizli, Turkey; 3 Chest
Diseases Clinic, Yildirim Beyazit Research and Training Hospital, Ankara, Turkey
Aim: Factors such as severity, duration of asthma, concomitant diseases, smoking
habits, influence asthma control, besides compliance to inhaler devices. In this
study, we aimed to profile contributing factors and conditions and inhaler devices
in Turkey.
Methods: In this non-interventional study asthma patients were surveyed at
baseline for asthma history, demographics, concomitant medical conditions and
smoking habits,with possible impact on asthma and its prognosis, including exacerbation rates. The profile of treatment agents and devices were also evaluated.
Results: A total of 572 patients were enrolled at 31 centers. The majority of asthma
patients registered to the study was female (76%) and mean age was 42.7±12.1, the
mean asthma age was 7.98±8.28 years. BMI was 28.0 kg/m2 .During enrolment,
asthma symptoms were under control in 22% of patients enrolled, in 38% was not
under control and 40% was partially controlled. During enrolment 56% of patients
had co-morbid conditions, and 65.5% had rhinosinusitis, 12.8% had GERD, with
high percentage of uncontrolled asthma. One in every five patient (18.2%) was
current smokers and 49% had uncontrolled asthma during baseline.
Table 1. Asthma treatment at baseline (n=572)
Treatment
Fixed combinations
Bronchodilators, as required
ICS
LABA
ICS+LABA
Others (i.e., montelukast)

n

%

455
186
116
78
72
130

79,5
32,5
20,3
13,6
12,6
22,7

Conclusion: Patient profile of asthmatics receiving inhaler treatment showed that
one out of every five patients enrolled were effectively controlled, despite smokers
and presence of complicating concomitant medical conditions. Fixed combinations
are the main stay of therapy in Turkey, with all types of inhaler devices.

*p<0.0001 vs HandiHaler® .

Conclusions: Genuair® was associated with higher patient preference, satisfaction
and fewer critical inhaler errors vs HandiHaler® .
This study was supported by Almirall S.A., Barcelona, Spain, and Forest Laboratories, Inc., New York, USA.
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P2180
Oxygen use and nasal symptoms
Helen Meredith, Alison Cran, Menelaos Pipis, James Goldring. Respiratory
Medicine, Royal Free Hospital, London, United Kingdom
It is recognised that oxygen should be prescribed as a drug, but little has been
studied about the comfort or side effects of oxygen.
Aim: We wished to see if oxygen had significant nasal side effects for our
in-patients.
Method: A snapshot questionnaire was asked to all patients on oxygen on the
medical wards of our large teaching hospital during a one week period.
We used the Lund score, using predominantly questions in the nasal domain (rating
1-4; normal to severe), to compare their symptoms pre and during admission.
Results:
Demographics
Male

Mean age

≥2 days on O2

Humidified O2

Nasal O2

Oral steroids

50%

72.7

92%

8%

87.5%

25%

Diagnosis
Respiratory infection
COPD
CCF
Other

XL® , Trudell Medical International) optimized with its table-top (Ombra® ) compressor.
Methods: Each nebulizer (n=5/group) was filled with 2.5-mL, 1.0-mg/mL albuterol
(Ventolin® , GSK Canada Inc.), and connected to a breathing simulator (ASL5000,
IngMar Medical, Pittsburgh, PA) mimicking adult tidal breathing (Vt = 600-mL;
duty cycle = 33%; rate = 10 cycles/min). Emitted aerosol was captured on a filter at
the mouthpiece, replaced every minute until onset of sputtering, defining run time.
Recovery/assay of salbutamol was undertaken by HPLC-UV spectrophotometry.
Fine droplet fraction (FDF<4.7μm ) and mass median droplet diameter (MMD) were
determined by laser diffractometry. Total fine droplet mass (FDM<4.7μm ) was the
product of total mass and FDF<4.7μm . Comparative measurements were made with
the Sprint® (PARI, Germany) and reusable Sidestream® (Philips-Respironics, Germany) air entrainment nebulizers using PARI BOY® SX® and Inspiration Elite®
table-top compressors respectively.
Results: See Table.
Nebulizer/Table-top Compressor Performance Data
Mean ± SD
FDF <4.7μm (%)
MMD (μm)
FDM <4.7μm (μg)
Run time (min)

No. of patients
11
8
2
3

BAN

Sprint

Sidestream

70.8±1.0
3.39±0.05
530±22
11

57.9±3.1
4.13±0.21
408±22
8

68.6±1.5
3.43±0.11
233±6
10

Conclusions: The BAN/Ombra system provided highly respirable aerosol with
FDM<4.7μm greater than the benchmark systems. Its run time reflects the fact that
aerosol is only delivered during inhalation and not wasted to the environment.

24 patients were able to answer the questionnaire; the majority were on nasal
oxygen and using it for more than 2 days. 42% reported that oxygen wasn’t
comfortable, but there was only a significant difference in the symptom of a dry
throat (mean difference 0.71, p= 0.009). 4 patients had worsening epistaxis whilst
in hospital; 2 rating that as severe.

P2182
Formoterol and fluticasone reduce the deposition of pro-inflammatory
collagens
Michael Roth, Jun Zhong, Chong Teck S’ng, Michael Tamm. Pulmonary Cell
Research, Dept. Biomedicine, University Hospital, Basel, Switzerland
Background: Increased deposition pro-inflammatory collagen I and III has been
shown in the sub-epithelial airways in asthma. Formoterol has been reported to
reduce collagen deposition, while steroid action depends on the presence of inflammation. Under inflammatory condition, steroids increased collagen deposition.
Objective: We investigated the effect of three steroids on the inhibitory effect of
formoterol on collagen deposition in TGF-β1 and serum stimulated human airway
smooth muscle (ASM) cells.
Methods: ASM cells were incubated for 3 days with serum (5%) or TGF-β1
(1ng/ml) in the presence or absence of formoterol, dexamethasone, budesonide or
fluticasone (1nM – 1microM). Collagen deposition was determined by an in house
ELISA.
Results: Serum and TGF-β1 significantly increased the deposition of collagen
I and III, while they did not affect the collagen IV content. In non-stimulated
cells, all 3 steroids reduced the deposition of collagen I and III dose dependently,
while they increased collagen IV. In stimulated cells (TGF-β1, serum) collagen I
and III deposition were further increased. Formoterol dose dependently reduced
the deposition of all three collagens in non-stimulated and stimulated cells. When
combined with steroids the inhibitory of formoterol on collagen I and III deposition
was dose dependently increased, but had no effect on collagen IV. The combination
with fluticasone achieved more often a stronger inhibitory effect than the other 2
steroids.
Conclusion: Our data suggests that formoterol has the potential to reduce airway
wall remodelling in asthma and in combination with fluticasone, it is more effective
than with other steroids.

Discussion: In our patient group using predominantly nasal non-humidfied oxygen
there was no change in nasal symptoms; it is possible this was ameliorated by the
use of steroids in some. However, nearly half found some aspect of oxygen use uncomfortable, and this further supports the need for care regarding the prescription
of this drug.

249. Translational respiratory medicine in
asthma and COPD
P2181
Comparative in vitro performance of a new re-usable breath-actuated
nebulizer (BAN) with other high performance systems intended for
domiciliary use – 1: Table-top compressors
Jamie Malpass, Mark Nagel, Valentina Avvakoumova, Rubina Ali,
Heather Schneider, Jolyon Mitchell. Medical Aerosol Laboratory, Trudell
Medical International, London, ON, Canada
Rationale: Treatments by portable compressor/nebulizer systems can offer very
different delivery characteristics. We evaluated a new, reusable BAN (AeroEclipse-

P2183
Pharmaceutical development of a liquid formulation for pulmonary
application of a peptide
Hendrik Fischer 1 , Rudolf Lucas 2 , Helmut Pietschmann 1 , Susan Tzotzos 1 ,
Bernhard Fischer 1 . 1 APEPTICO, APEPTICO GmbH, Vienna, Austria; 2 Vascular
Biology Center, Georgia Health Sciences University, Augusta, United States
ALI/ARDS are acute and severe conditions with mortality up to 50%. Currently, no
specific drug-related treatment exists. ALI/ARDS are characterized by pulmonary
oedema due to increased permeability of the endothelial/epithelial barrier. Oedema
clearance is linked to Na uptake at the apical side of Type I/II alveolar cells
through the amiloride-sensitive epithelial sodium channel “ENaC”. AP301, a synthetic peptide derived from the lectin-like domain of TNFα, enhances Na transport
through ENaC and thus oedema clearance. As ENaC is located at the inner surface
of alveoli, the water soluble AP301 is administered by inhalation of a nebulised
aqueous solution. Hence, pharmaceutical development of AP301 as potent new
drug for oedema resolution differs from standard orally or parenterally applied
medicine and has to follow specific pharmaceutical and medicinal regulations of
the Pharmacopoeia and inhalation medicine guidelines. AP301 is nebulised by a
mesh-type not a jet or supersonic type nebulizer due to simplicity and effective,
but gentle aerosol generation. In order to reach the alveoli the particle size of the
aerosol was optimized to <5μm by testing a range of different concentrations of
AP301 in combination with various nebulizers. Analyses of biological activity of
AP301 in the generated aerosol showed that it was retained during nebulisation. To
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exactly predict clinically relevant doses of AP301, the amount of aerosol reaching
the mouth of subjects was analyzed with a breath simulator. To correlate animal
toxicity and safety data to human equivalent dose, scaling between species was
done according to the AP301 concentration per lung weight, rather than per body
surface area or body weight.

P2184
Tiotropium enhances the inhibitory effect of the long acting β2-agonist
olodaterol on the release of IL-6 and IL8 by primary human lung fibroblasts
of asthma patients
Luigi Costa, Michael Roth, Michael Tamm, Pieter Borger. Pulmonary Cell
Research, Dept of Biomedicine, University Hospital, Basel, Switzerland
Muscarinic and β2-adrenergic receptors of resident lung cells are modulators of
airway inflammation and remodeling. Here, we used human primary lung fibroblasts of healthy and asthmatic subjects to investigate the role of β2-adrenergic and
muscarinic receptors on the interleukin IL-1β-induced secretion of IL-6 and IL-8.
Fibroblasts were isolated from asthmatic (n=5) and non-asthmatic subjects (n=5)
and stimulated with IL-1β in the presence or absence of olodaterol (10-6M),
tiotropium (10-6M), or with the combination of olodaterol (10-6M) and tiotropium
(10-6M). IL-6 and IL-8 levels in the supernatant were measured by ELISA.
Neither olodaterol nor tiotropium alone affected the secretion of IL-6 and IL-8
in unstimulated cells. Tiotropium reduced the IL-1β-induced secretion of IL-6
and IL-8 in both control and asthmatic cells (p<0.05). Olodaterol reduced IL-1βinduced cytokines in control (IL-6: 52±1%, n<0.05; IL-8: 54±16%, p<0.05) and
asthmatic (IL-6: 76±5%, n<0.05; IL-8: 72±2%, p<0.05) fibroblasts. Compared to
olodaterol alone the combination of olodaterol (10-6M) with tiotropium (10-6M)
further reduced the release of IL-6 (55±7%; p<0.05) and IL-8 (50±6%; p<0.05)
from fibroblasts of asthma patients only.
Both olodaterol and tiotropium exert anti-inflammatory responses in healthy and
asthmatic fibroblasts. The combination of olodaterol with tiotropium further improved the anti-inflammatory effect, specifically in asthmatic fibroblasts. These
data provide support for combination therapy of long acting β2-agonists plus long
acting muscarinic receptor antagonists.
Supported by Boehringer-Ingelheim, Biberach, Germany.

P2185
Low dose inhaled LPS challenge – Reproducibility of the inflammatory
response
Olaf Holz, Frank Schaumann, Ole Janssen, Bianca Lavae-Mokhtari, Heike Biller,
Norbert Krug, Jens M. Hohlfeld. Clinical Airway Research, Fraunhofer ITEM,
Hannover, Germany
Introduction: Inhalaled endotoxin (LPS) is used to study pulmonary inflammation.
Conventional inhalation methods require substantial amounts of LPS (15–50μg)
to induce a detectable inflammatory response. Authorities often permit LPS challenges only with GMP-grade LPS, which is of limited availability. Here we studied
the reproducibility of the response to a low dose of LPS (2μg), which was inhaled
by a flow/volume controlled procedure to increase lung deposition.
Methods: Twelve healthy non-smoking volunteers were included. Baseline sputum
was evaluated 2-4 weeks prior to the first challenge. On two occasions, separated
by 4 weeks, subjects inhaled 2μg LPS (Clinical Center Reference Endotoxin
CCRE, NIH), which was nebulized using an Aeroneb solo (Inspiration Medical).
Sputum was induced 6h after LPS provocation.
Results: The low dose LPS challenge was well tolerated. Both challenges induced
a significant (p<0.001) increase in sputum neutrophils (median (IQR)% of sputum
leukocytes at baseline: 24.4(31.2)%, 1.LPS: 75.3(13.3)%, 2.LPS: 59.0(19.3) %)
and increased sputum IL8 and MPO. A significant (p<0.01) increase in sputum
monocytes was only detected after the 2.LPS challenge (baseline: 4.3(1.5)%,
1.LPS: 7.7(7.0)%, 2.LPS: 11.0(8.1)%). Despite lower increases of neutrophils in
the second challenge, the changes compared to baseline were correlated (r=0.79,
ICC=0.64).
Conclusion: Low dose LPS caused a reproducible inflammatory response. However, we found evidence for a more pronounced increase in monocytes in the
second challenge. This needs to be considered in proof of concept studies for novel
inflammatory compounds.
CCRE was kindly provided by Dr. A. Suffredini, NIH, Bethesda.

P2186
Transactivation and transrepression in the repression of inflammatory gene
expression by dexamethasone
Elizabeth King 1 , Joanna Chivers 1 , Mark Giembycz 2 , Robert Newton 1 . 1 Cell
Biology and Anatomy, University of Calgary, AB, Canada; 2 Physiology and
Pharmacology, University of Calgary, AB, Canada
Background: The anti-inflammatory activities of glucocorticoids are attributed
to the repression of inflammatory gene expression. Dogma states that this occurs
via direct repression (transrepression) by the glucocorticoid receptor (GR) of
transcription factors, such as NF-κB. However, evidence also suggests that gene
induction (transactivation) by GR is important for repression.
Aims: To assess the roles of transrepression and transactivation in the repression
of inflammatory gene expression by dexamethasone (Dex).

Methods and results: The effect of Dex on 39 IL-1β-induced genes was examined
in human pulmonary A549 cells by real-time PCR. Dex showed a range of activity
in terms of the extent (Emax ) and potency (EC50 ) of repression on these genes.
These parameters correlated, such that the most highly repressed genes were also
the most potently repressed. While all 39 genes were NF-κB-dependent, this did
not correlate with repression by Dex. Finally, inhibition of protein translation by
cycloheximide (CHX) reduced IL-1β-induced expression of 19 genes (secondary
response genes). Of the remaining 21 genes, CHX significantly prevented the
Dex-dependent repression of 11 (∼50%), suggesting a role for transactivation.
These 11 genes were significantly more sensitive (Emax and EC50 ) to repression by
dexamethasone when compared to genes showing repression that was insensitive
to CHX (and which may represent a classical transrepression mechanism).
Conclusions: Repression of inflammatory gene expression by dexamethasone
involves multiple mechanisms. Transactivation appears to play a significant role
showing both high potency and high level of repression on target genes.

P2187
Tiotropium provides sustained bronchodilation in asthmatics with persistent
airflow obstruction uncontrolled despite treatment in accordance with
guidelines
Huib Kerstjens 1 , Pierluigi Paggiaro 2 , Mark Vandewalker 3 , Ekkehard Beck 4 ,
Michael Engel 5 , Ralf Sigmund 6 , Wolfgang Seibold 7 , Petra Moroni-Zentgraf 8 ,
Eric Bateman 9 . 1 Department of Pulmonary Medicine and Tuberculosis,
University Medical Center, Groningen, Netherlands; 2 Dipartimento
Cardio-Toracico, U.O. Pneumologia e Fisiopatologia Respiratoria, Ospedale di
Cisanello, Pisa, Italy; 3 Clinical Trials, Clinical Research of the Ozarks,
Columbia, MO, United States; 4 Medical Department, IFG - Institut für
Gesundheitsförderung GmbH, Rüdersdorf Brandenburg, Germany; 5 TA
Respiratory Diseases, Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach
an der Riss, Germany; 6 Biostatistics, Boehringer Ingelheim Pharma GmbH &
Co. KG, Biberach an der Riss, Germany; 7 Clinical Research, Germany,
Boehringer Ingelheim Pharma GmbH & Co. KG, Biberach an der Riss,
Germany; 8 TA Respiratory Diseases, Boehringer Ingelheim Pharma GmbH &
Co. KG, Ingelheim am Rhein, Germany; 9 Department of Medicine, University of
Cape Town, South Africa
Introduction: In some asthmatics airflow obstruction persists despite high-dose
(HD) inhaled corticosteroid (ICS) and long-acting β2 -agonist (LABA) use. In a
recent study, adding a long-acting anticholinergic (tiotropium) showed favourable
effects over 8 weeks (wks) (Kerstjens HA, et al. JACI. 2011).
Methods: In 2 replicate 48-wk, doubleblind, parallel-group trials a total of 912
asthmatics with postbronchodilator (BD) FEV1 <80% predicted and asthma control questionnaire score ≥1.5 while on at least HD ICS+LABA were randomised
to additional tiotropium Respimat® 5 mcg or placebo. Prespecified co-primary
endpoints included peak and trough FEV1 at 24 wks. Secondary endpoints were
FEV1 at other time-points, FVC, and daily PEFs.
Results: Baseline characteristics were similar between trials and treatment groups
(mean post-BD FEV1 62% [±13]). Mean change from baseline tiotropium vs
placebo after 24 wks in peak pre-BD FEV1 was 86 (±34) mL (P=0.01) or 154
(±32) mL greater (P<0.001), and in trough FEV1 88 (±34) mL (P=0.01) or
111 (±30) mL greater (P<0.001) in trials 1 and 2, respectively. Improvements in
FVC and daily PEFs were also significantly greater with tiotropium. There were
no signs of tachyphylaxis over 48 wks. No deaths occurred; adverse events were
balanced across treatments in both trials.
Conclusion: In asthmatics uncontrolled despite at least HD ICS+LABA, adding
tiotropium provided significant lung function improvement at 24 wks which was
sustained over 48 wks. Tiotropium is likely to improve severe uncontrolled asthma
on top of treatment in accordance with guidelines.
Study supported by Boehringer Ingelheim and Pfizer.

P2188
The effects of sildenafil on lung function in COPD
Andrew Goudie, Pippa Hopkinson, William Anderson, Brian Lipworth,
Allan Struthers. Centre for Cardiovascular and Lung Biology Research,
University of Dundee, United Kingdom
Background: Sildenafil is a pulmonary vasodilator drug used to treat pulmonary
hypertension (PH) via PDE5 inhibition. Zaprinast, the precursor to Sildenafil, has
moderate bronchodilator effects in exercise induced asthma. A recent study investigating the haemodynamic effects of sildenafil in COPD associated PH (COPD-PH)
noted small but significant improvements in FEV1 and FVC.
Aims: To study the effects of sildenafil on bronchodilation and gas trapping in
those with COPD-PH.
Methods: COPD patients were invited for echo. RVSP>30mmHg and/or a pulmonary acceleration time of <120ms defined PH. Subjects with COPD-PH were
given 50mg of sildenafil(PO). Spirometry was recorded at 0.5, 1 (Cmax ) and 3
hours (t1/2 ).
Results: A total of 33 patients were studied, 61% male. Baseline spirometry: FEV1(l) 1.13 (SD 0.41), FEV1% 45%(14.7), FVC(l) 2.75(0.76), FVC%
86.3%(17.2), slow VC (l) 2.77(0.85), slow VC% 84.9 (18.3). Slow VC significantly increased by 163ml [95% CI 29-297] p=0.01 and 149ml [95% CI 19-280]
p=0.018 at 0.5 and 1 hours respectively. FEV1 significantly increased by 51 ml
[95% CI 16–86] p=0.002 and 78 ml [95% CI 40-116] p=0.000 at 0.5 and 1
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hours respectively. No significant changes were noted for slow VC/FEV1 at 3
hours.

and ≤1 oral steroid/antibiotic course in the previous year). Pts with high risk
(FEV1 %pred <50% or more than 1 course of oral steroids/antibiotics) were also
analyzed.
Results: 2012 pts were analyzed (mean age 64.5±8.6 y, male 74%, mean (±SD)
baseline postBD FEV1 1.65 (0.37) L and FEV1 %pred (±SD) 58.9 (5.8). The HR
(tiotropium vs control) for time to first exacerbation was 0.76 (95% CI, 0.68; 0.86;
P<0.0001); mean annual exacerbation rates were 0.43 (95% CI, 0.40; 0.48) vs 0.61
(0.56; 0.66), rate ratio 0.72 (0.63; 0.81; P<0.0001). The SGRQ total score after
4 y was significantly improved by tiotropium vs placebo: −3.63 (95% CI, −5.14;
−2.12; P<0.0001) and the respective increase for trough FEV1 was 110 mL (95%
CI, 84; 136; P<0.0001). SGRQ and trough FEV1 were significantly improved at
all time points. The above-mentioned endpoints were also significantly improved
in the high-risk population.
Conclusion: Tiotropium qd was effective throughout 4 y in reducing exacerbations
and improving lung function and QoL in low-risk pts with COPD (GOLD A+B).

Conclusion: Acute sildenafil use resulted in transient airways dilatation and reduced gas trapping. In the absence of placebo control, spirometric changes due to
natural variability cannot be ruled out, although the return to normal at 3 hours
suggests a real effect.

P2191
Efficacy and safety of fluticasone/formoterol compared to fluticasone alone in
patients with asthma
Tetyana Pertseva 1 , Sanjeeva Dissanayake 2 , Kirsten Kaiser 3 . 1 Chair of Faculty
Therapy and Endocrinology of Dnipropetrovsk Medical Academy, Dnipropetrovsk
City Clinical Hospital N° 6, Dnipropetrovsk, Ukraine; 2 European Medical
Science, Mundipharma Research Ltd., Cambridge, United Kingdom; 3 Medicinal
and Regulatory Development, SkyePharma AG, Muttenz, Switzerland

P2189
Tolerability and efficacy of budesonide/formoterol via Turbuhaler® vs
standard treatment in Japanese patients with moderate to severe COPD:
52-week phase III study results
Masakazu Ichinose 1 , Hiroyuki Nakamura 2 , Noriharu Shijubo 3 , Takefumi Saito 4 ,
Hiroyuki Taniguchi 5 , Toru Tsuda 6 , Kosho Yoshikawa 7 , Lars-Goran Carlsson 8 .
1
Third Department of Internal Medicine, Wakayama Medical University,
Wakayama, Japan; 2 Department of Medicine, Sakaide City Hospital, Kagawa,
Japan; 3 Department of Medicine, JR Sapporo Hospital, Hokkaido, Japan;
4
Department of Respiratory Medicine, National Hospital Organization
Ibarakihigashi National Hospital, Ibaraki, Japan; 5 Department of Medicine,
Tosei General Hospital, Aichi, Japan; 6 Department of Medicine, Kirigaota Tsuda
Hospital, Fukuoka, Japan; 7 Department of Medicine, Daido Hospital, Aichi,
Japan; 8 Clinical Sciences, AstraZeneca R&D, Molndal, Sweden
Background: This study evaluated the tolerability and efficacy of budesonide/formoterol (BUD/FORM) vs standard COPD treatment (SCT) in Japanese
patients with moderate to severe COPD.
Methods: In this randomised, open-label, parallel-group, phase III study
(NCT01070784), patients ≥40 years of age with moderate to severe COPD
for ≥2 years received either BUD/FORM 160/4.5 μg 2 inhalations twice daily
via Turbuhaler® or SCT (as judged by the investigator) for 52 weeks. Reliever
medication: salbutamol via pMDI. Primary outcome: nature, incidence and severity
of adverse events (AEs). Secondary outcome variables included: COPD symptoms,
lung function and exacerbations.
Results: 260 patients were randomised. BUD/FORM was well tolerated; 404 AEs
were reported by 123 patients (94.6%) receiving BUD/FORM vs. 367 AEs by 112
patients (86.2%) on SCT. The majority of AEs were of mild or moderate intensity
and the AE profile was similar in the two groups. The most commonly reported AEs
(BUD/FORM vs SCT) were nasopharyngitis (42.3% vs 39.2%), COPD (10.8%
vs 19.2%) and bronchitis (11.5% vs 11.5%). The frequency of pneumonia-related
AEs was similar in both groups (13.1% vs 12.3%) while dysphonia was more
frequent with BUD/FORM (5.4% vs 0.8%). Serious AEs were more frequent with
SCT (26.2%) vs. BUD/FORM (19.2%). No deaths were reported. Efficacy of
BUD/FORM was maintained over 52 weeks.
Conclusions: BUD/FORM 160/4.5 μg 2 inhalations twice daily was well tolerated
and efficacy was maintained during 52-week treatment in Japanese patients with
moderate to severe COPD.
Funding: AstraZeneca.

P2190
Effectiveness of tiotropium in low-risk patients according to new GOLD
severity grading
David Halpin 1 , Marc Decramer 2 , Bart Celli 3 , Antonio Martín 4 , Inge Leimer 5 ,
Norbert Metzdorf 5 , Donald Tashkin 6 . 1 Respiratory Medicine, Royal Devon and
Exeter Hospital, Exeter, United Kingdom; 2 Respiratory Division, University of
Leuven, Belgium; 3 Pulmonary Division, Brigham and Women’s Hospital, Boston,
MA, United States; 4 Allergy and Respiratory Department, Pfizer Inc, New York,
NY, United States; 5 Medical Affairs, Boehringer Ingelheim Pharma GmbH & Co.
KG, Ingelheim, Germany; 6 Dept of Medicine, David Geffen School of Medicine,
Los Angeles, CA, United States
Background: GOLD recently updated their COPD severity classification to include risk of exacerbations. Increased risk is typically defined by a FEV1 of <50%
pred and/or ≥2 exacerbations in the previous year (C+D) and low risk by a FEV1
≥50% pred and 0-1 exacerbation in the previous year (A+B).
Aims and objectives: To examine the effect of tiotropium 18 μg qd via
Handihaler® in GOLD low risk patients (pts) using data from a 4-y, randomized, double-blind, placebo-controlled trial in COPD (UPLIFT® ).
Methods: Retrospective analysis of exacerbations, lung function and QoL (SGRQ)
in low-risk pts (pts with a baseline postbronchodilator [BD] FEV1 %pred ≥50%

Background: To demonstrate efficacy and safety of fluticasone propionate/formoterol fumarate pMDI (FLUT/FORM) compared with fluticasone
(FLUT) alone based on the change in FEV1 from morning pre-dose at baseline to 2 hours post-dose at week 12.
Methods: Patients included in the study were ≥12 years with symptomatic asthma
for ≥1 year; steroid-requiring, had FEV1 40% to 80% [inclusive] of predicted normal values, and documented reversibility within 12 months of the study. Following
a 2 week open-label run-in phase with FLUT (100 or 200 μg b.i.d.), 438 patients
were randomised to treatment with FLUT/FORM (250/10 μg b.i.d.) or one of
two pMDI formulations of FLUT alone (250 μg b.i.d.). The formulations were
SkyePharma HFA pMDI (SKP) and GSK fluticasone pMDI (FLO), with n=146 in
all groups. Albuterol/salmeterol was given as rescue medication.
Results: There was a clinically important and statistically significant difference in
mean change from pre-dose FEV1 at baseline to 2 h post-dose at week 12 between
the FLUT/FORM and both formulations of FLUT (SKP:LS mean difference=0.161
L,P<0.001; FLO:LS mean difference=0.185 L,P<0.001). Results from multiple
secondary and tertiary efficacy endpoints assessing lung function, asthma symptoms, exacerbations and rescue medication use supported a superior efficacy of the
FLUT/FORM combination over FLUT. Treatment-emergent adverse events were
lowest in the FLUT/FORM group (32.9%) compared to SKP (39.7%) or FLO
(40.4%). FLUT/FORM was generally well tolerated.
Conclusion: FLUT/FORM was superior to FLUT alone in the management of
moderate to severe asthma in adolescents and adults. The overall safety profile of
FLUT/FORM was consistent with that of FLUT.

P2192
Does eosinophil cationic protein (ECP) predict asthma outcome and response
to treatment in asthmatic patients?
Elena Bacci, Silvana Cianchetti, Manuela Latorre, Lorenza Melosini,
Antonella Di Franco, Federico Dente, Pier Luigi Paggiaro. Cardiothoracic and
Vascular Department, University of Pisa, Italy
In order to test whether sputum Eosinophil Cationic Protein (ECP) predicts asthma
outcome and response to treatment, we studied 119 mild/moderate, steroid-naive
asthmatic patients. All patients underwent spirometry, methacholine test, induced
sputum analysis before and after treatment, and recorded symptom score and rescue
beta2-agonist use on a diary card throughout the study. In patients with high (≥75
mcg/L) sputum ECP, baseline FEV1 was lower (high-ECP: 85±17%; low-ECP:
96±14%, p<0.01). Sputum eosinophil percentages were higher in patients with
high ECP (high-ECP: 16.3±17.1%; low-ECP: 6.1±8.3%, p<0.01), although the
concordance between sputum eosinophils and ECP was poor (r=0.52, p<0.01).
Patients were then treated with either inhaled corticosteroids (ICS, n=76) or longacting beta2-agonist (LABA, n=43) for 3 to 6 months. In LABA-treated patients,
symptom score and beta2-agonist rescue use improved regardless of baseline sputum ECP levels; after treatment, however, patients with high baseline ECP levels
had greater rescue beta2-agonist use (high-ECP: 0.2±0.2; low-ECP: 0.02±0.03,
p<0.05). In ICS-treated patients, PEF, symptom score, beta2-agonist rescue use
and PD20FEV1 methacholine improved regardless of ECP levels; however, FEV1
significantly improved in ICS-treated patients with high ECP levels only, possibly
because they had lower baseline FEV1 values. Thus, high sputum ECP levels may
predict less asthma control, as shown by greater rescue beta2-agonist use, when
treatment does not affect airway inflammation; on the other hand, high sputum
ECP levels may predict the response to ICS treatment, possibly because they are
associated with poorer baseline lung function.
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P2193
Methacoline challenge test as an evaluator of response to statins in bronchial
hyperresponsiveness
Majid Malekmohammad 1 , Fanak Fahimi 2 , Atefeh Fakharian 1 , Maryam Habibi 2 ,
Parisa Adimi 1 . 1 Pulmonology and Critical Care, National Research Institute of
Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran; 2 Clinical
Pharmacy, National Research Institute of Tuberculosis and Lung Disease, Tehran,
Islamic Republic of Iran
3-hydroxy-3-methylglutaryl-CoA reductase inhibitors (statins), are effective serum
cholesterol-lowering agents which they may also have anti-inflammatory properties. The objective of this study was to evaluate the effect of atorvastatin on
bronchial hyperresponsiveness.
Adult patients (age 14 to 65 years) with bronchial hyperresponsiveness (BHR)
diagnosis based on the spirometry with methacholine challenge test were entered
into the study. The study was conducted in the National Research Institute of Tuberculosis and Lung Disease. Patients were randomized to receive either atorvastatin
20 mg/day or placebo for 4 weeks. Spirometric parameters were determined at
baseline and at completion of the study. Twenty two patients with the age of
32.95±10.30 years completed the trial.
Changes in airway responsiveness categories (moderate to severe, mild, borderline, normal) after the intervention were not significant in atorvastatin group as
in placebo group (p value= 0.131 for atorvastatin group and p value = 0.305 for
placebo group). Also, changes in methacholine solution number (different concentrations of methacholine) which caused at least 20% decrease in FEV1 were
not significant between groups (p value = 0.089). Although we could not find a
significant difference, the patients’ fall in FEV1 in atorvastatin group was observed
in higher concentrations of methacholine. Median before treatment versus after
treatment in atorvastatin group was 1 versus 4 mg/ml, while those were 2 versus
1 mg/ml in placebo group.
This study showed a better but no significant hyperresponsiveness control in the
treatment group. The result may be presented more pronounced, if we could
increase the sample size.

P2194
The GOLDEN-1 study: Safety and bronchodilatory effects of nebulized
glycopyrrolate (EP-101) using high efficiency nebulizer in patients with
COPD
Charles Fogarty 1 , Edwin Kerwin 2 , Karen Dunn 3 , David Singh 4 ,
Ahmet Tutuncu 5 . 1 Clinical Research, Spartanburg Medical Research,
Spartanburg, SC, United States; 2 Clinical Research, Clinical Research Institute
of Southern Oregon, Medford, OR, United States; 3 Clinical Research, North
Carolina Clinical Research, Raleigh, NC, United States; 4 Clinical Research,
Medicines Evaluation Unit, Manchester, United Kingdom; 5 Clinical Research,
Elevation Pharmaceuticals Inc., San Diego, CA, United States
Introduction: EP-101 is a long-acting muscarinic antagonist bronchodilator for
nebulization using a high efficiency nebulizer for the treatment of COPD. The
safety and efficacy of once daily nebulized EP-101 was assessed in this Phase 2b
study after 7 days of dosing in patients with COPD.
Methods: This was a multicenter, randomized, double-blind, placebo-controlled,
4-period cross-over, incomplete block design study. A total of 140 patients with
moderate-to-severe COPD were randomized to receive 4 of 7 treatments: EP-101
(placebo, 25, 50, 100, and 200 μg) once daily via high efficiency nebulizer, openlabel tiotropium 18 μg once daily, and open-label ipratropium 500 μg three times
daily via jet nebulizer. There was a 7-day washout period between treatments.
Results: All doses of EP-101 were well tolerated with similar AE rates between
placebo and EP-101 (31.2%, 29.7%, 26.9%, 35.5% and 30.7% for placebo, 25, 50,
100 and 200 μg, respectively). There was no apparent dose-response relationship
for incidence and severity of AEs. Mean changes in vital signs and ECG parameters
from baseline on Day 7 were comparable between the treatment groups. All doses
of EP-101 demonstrated dose-related and significant improvements in FEV1 AUC
(0-24hr) on Day 7 compared with placebo, with estimated differences between
EP-101 doses and placebo ranging between 110-169 mL.
Conclusion: Once daily dosing with nebulized EP-101 was well tolerated over a
7-day treatment period and provided rapid onset of bronchodilation with clinically
meaningful and sustained improvement in lung function over 24 hours in patients
with COPD.
Funded by Elevation Pharmaceuticals Inc.

P2195
Spacer cleaning: Nurse and patient survey examines current UK practice
Mark Sanders 1 , Mark Levy 2 , Keely Thompson 1 , Ron Bruin 1 . 1 HQ, Clement
Clarke International Ltd, Harlow, United Kingdom; 2 Senior Clinical Research
Fellow, Allergy and Respiratory Research Group, Centre for Population Health
Sciences, GP Section, University of Edinburgh, Doorway 3, Medical School,
Edinburgh, United Kingdom

100 asthma patients (Pts) using pMDI with spacer and 50 respiratory nurses (RN)
to establish current practice. Pts: 49 adults, parents of child aged 2-9 yrs (n=30) or
10-15 yrs (n=21).
Results: 74% of RN told Pts to wash spacers weekly, 4% instruct daily and 22%
instruct < than weekly. RN reported that Pts describe correct washing; 4% always,
42% mostly, 36% sometimes, 14% rarely and 4% never. RN confidence in patients
keeping spacers hygienically was low, with 48% not very or not at all confident,
this figure increased to 56% in respect of masks. 71% of Pts said their RN or
doctor explained how to wash the spacer, and 63% received drying instructions.
54% were told how to wash and dry, but 24% were not told either; 13% could not
recall being told. 21% of adult Pts don’t wash + dry their spacer (not been told);
6% of children’s spacers were not washed. Of 83 who wash their spacer: 35% do
so after each use, 20% every day, 27% once a week and 18% < weekly. 72%
report air drying and 27% use a cloth.
Conclusions: RN spacer washing instructions frequently conform to manufacturer’s instructions. Many Pts wash spacers more frequently than instructed but
some do not wash at all; many dry with a cloth which may dissipate the electrostatic
benefits of air-drying and encourage contamination.

P2196
Patterns of bronchodilator reversibility of FEV1 in asthma and COPD
patients
Tushar Sahasrabudhe, Madhur Joshi, Vikas Oswal. Department of Pulmonary
Medicine, Padmashree Dr. D.Y. Patil Medical College, Pimpri, Pune,
Maharashtra, India
SAMA (Short Acting Muscarinic Antagonist) has been said to be superior to
SABA (Short Acting Beta Agonist) in COPD whereas SABA is preferred bronchodilator in asthma patients. In practice however we observe that the response
is variable for individual patient. Therefore we evaluated improvement in FEV1
in 27 persistent asthmatics and 27 COPD patients in response to inhaled SABA
(Salbutamol) and SAMA (Ipratropium) on separate days. These patients were in
remission with no exacerbation or change of regular treatment in last 4 weeks.
The washout period of their regular treatments was adhered to, before performing
their spirometries. SABA produced mean increase of 16.66% and 401 ml in FEV1
of asthmatics vs. -1.44% and -15 ml change in FEV1 of COPD patients. SAMA
produced 4.07% and 161 ml increase in FEV1 in asthmatics vs. 8.59% and 166
ml in COPD patients. The similar increase in FEV1 in ml in response to SAMA
was more significant in FEV1% due to lower baseline FEV1 in COPD patients.
An interesting fact observed was that with the increasing duration of Asthma and
COPD, the reversibility with SAMA sequentially increased. With a cut off of more
than 8 years of duration of disease, the average improvement in FEV1 in response
to SAMA was 453ml (vs. 77 ml in less than 8 year duration) in asthma and 222 ml
in COPD, whereas there was no significant change in response to SABA in both
groups. There was no correlation with patient’s age or baseline FEV1 value. We
conclude that inhaled muscarinic antagonists can be a beneficial adjunct to beta
agonists in persistent asthmatics with longer duration of asthma.

P2197
Bronchodilator response and airway cytology as parameters for asthma
control: A randomized clinical trial Protocol ID: APITA, NCT00597064, on
August 1st, 2008
Ana Luisa Fernandes, Maria Marta Amorim, Lilian Ballini Caetano,
Alexandre Araruna, Ilka Lopes Santoro. Medicine- Respiratory Division, Federal
University of São Paulo, SP, Brazil
Background: Clinical control is hard to define in asthma and there is little
experimental data on the optimal timing, sequence and magnitude of treatment.
Aim: Measuring the effects of short course of oral corticoid in airway inflammation
and spirometry values of asymptomatic asthma patients to define control.
Methods: A double blind randomized clinical trial to observe the change in
spirometry, nasal and sputum cytology in patient under combination therapy, receiving either short course of oral corticoid (OC) or placebo(P). Controlled asthma
was defined by ACQ<1 · 5. They were submitted to clinical evaluation, nasal
and sputum cytology, spirometry before and after 15±5 days of randomization.
Intervention efficacy was defined by improvement of 200 mL in FEV1 .
Results: n=70, 73% female, age 46 · 8±13 · 1, 35 received OC and 35 P. Who
received OC showed significant improvement in all spirometric parameters and
abolished their positive bronchodilator response related to P. The eosinophils count
in the nasal and induced sputum also reduced in OC arm. The logistic regression
model identify for each one year increasing in age there was a 6% decrease in odds
of intervention efficacy, associated to 19 times increase in odds related the usage of
oral corticoid (related to placebo), and for each increase of 1% in bronchodilator
response was associated with 9% increase in odds of efficacy (p= 0· 02).
Conclusion: The RCT allowed define uncontrolled asthma at baseline and the
degree of bronchodilator response, younger age and usage of OC were significant
predictors for functional improvement at the end of the trial.
Partially funded by FAPESP.

Introduction: Washing spacers improves drug delivery by reduction of electrostatic
charges, and is hygienic. Contamination of spacers and masks has been shown
(JAMA 2003;290: 2, 195-196). The ERS/ISAM guideline (ERJ 2011;37:13081331) identified a lack of standard instructions for good spacer cleaning practice.
Methods: Online structured interview questionnaires by a market research agency,
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P2198
The effect of smoking on severity of asthma and quality of life in patients
treated with inhaled corticosteroids and long-acting b2-agonist (ICS/LABA)
Galina Sergeeva, Alexander Emelyanov. Lung and Allergy Diseases, Mechnokov
North West State Medical Univercity, Saint-Petersburg, Russian Federation
Background: The airm of this study was to assess the effect of smoking on
severity of asthma and quality of life in asthmatic patients treated with ICS/LABA
in real clinical practice.
Methods: 122 out-patients (aged 20 - 82 yrs, mean age 55 yrs, 28% males)
with moderate-to-severe asthma were treated with medium/high doses of ICS
(GINA2010) and LABA in one inhaler for ≥2 years. Quality of life was measured
by using Russian version of St. George’s Respiratory Questionnaire (SGRQ).
Results: Never smoked 36% of patients, former smokers were 31% and current
smokers were 33%. Among never smoked asthmatics 80% were treated by medium
doses of ICS/LABA and 20% received high doses. Patients with history of smoking (current or previous) have administered medium doses of ICS/LABA in 68%
and high doses in 32%. FEV1 differed in nonsmokers and current smokers: 70%
vs 56%, p<0.05. History of smoking was associated with FEV1 level (r=-0.25,
p<0.05) and severity of disease (r=0.3, p<0.05). The difference of Symptom score
between smokers (current or former) and nonsmokers was significant (57,6 versus
66,7, p<0.05). We revealed the impact of smoking to all scores of SGRQ in
females: Symptom (57 vs 65, p<0.05), Activity (53 vs 51, p<0.05), Impact (39
vs 40, p<0.01), and Total score (46 vs 48, p<0.01) but not in males.
Conclusion: Smoking is common and may decrease effectiveness of ICS and
LABA in asthmatic patients in real clinical practice. There were significant correlations between smoking, severity of asthma and SGRQ scores, especially in
females.

P2199
The correction of monocyte-derived neohepatocytes from alpha1 antitrypsin
deficient patients
Gillian McNab 1 , Robert Stockley 2 . 1 Centre for Translational Inflammation,
University of Birmingham, United Kingdom; 2 Lung Investigation Unit, Queen
Elizabeth Hospital Birmingham, United Kingdom
This study explores the culture of monocyte-derived neohepatocytes from PiZ
alpha1 antitrypsin deficient (α1 ATD) patients and homologous replacement using
small DNA fragments (SDFs) to correct the Z defect.
Monocytes from 6 patients were de-differentiated with MCSF and IL3 and then
differentiated into neohepatocytes with FGF-4. Albumin, urea and α1 AT were
measured. SDF enclosing the normal sequence at the PiZ mutation site was generated from genomic DNA of a healthy volunteer. SDFs were transfected into
neohepatocytes and cDNA checked for the M or Z message.
No albumin was detected from monocytes. Neohepatocytes secreted 250±50
mg/dL albumin/72h. Monocytes secreted both urea (5±2 μg/dL) and α1 AT
(272±42 μg/ml) over 72h. Neohepatocytes secreted 103±30 μg/dL urea and
311±34 μg/ml α1 AT.
Neohepatocytes produced PCR products from Z primers. M SDF treated neohepatocytes generated bands using M primers, indicating the generation of a corrected
transcript.
Neohepatocytes transfected with a monocyte transfection kit but no DNA control
produced 163±42μg/ml α1 AT in 24h, whereas 20μg M SDF significantly increased
secretion (173±41μg/ml/24h, p=0.046, n=3). Using a hepatocyte transfection kit
caused further increases in the amount of α1 AT released. Control transfected
neohepatocytes produced 322μg/ml/24h α1 AT and 20μg M SDF significantly
increased secretion (590±104μg/ml/24h, p=0.026, n=3). Moreover, 50 μgM SDF
caused more α1 AT production (886±298μg/ml/24h).
Neohepatocytes can be generated from α1 ATD monocytes. The defective gene can
be corrected and is associated with an increase in α1 AT secretion. Development of
this technique could be beneficial and protect both the liver and lungs.

250. Exhaled biomarkers in airway diseases

P2200
A simple practical method to partition lung peripheral and airway nitric
oxide
Paolo Paredi, Sergei A. Kharitonov, Peter J. Barnes, Omar Usmani. National
Heart and Lung Inst., Thoracic Medicine, London, United Kingdom
Background: By measuring FeNO at multiple flows and applying mathematical
models of FeNO exchange dynamics, the signal can be partitioned into its proximal
airway [Jno (nl/sec)] and distal airway/alveolar contributions [Calv (ppb)] using a
linear regression. This method is time consuming, requires at least 3 exhalations
and is affected by a number of limitations such as axial diffusion and turbulent
flow. We developed a more practical method.
Methods: In a group of 29 normal subjects (38±2 yr; 20 male), 13 asthmatic

patients (48±8 yr; 8 male, FEV1 90±4% predicted), 14 patients with chronic
obstructive pulmonary disease (COPD) (63±2 yr; 10 male, FEV1 59±3%), and 12
patients with cystic fibrosis (21±4 yr; 8 male, FEV1 60±3%) we compared Calv
and Jno with the variation of total NO production at 50 and 200 ml/s [Vno50-200
(nl/s)]. Vno was measured by calculating the average area under the curve (NO
concentration/time) of two successive exhalations at each flow rate.
Results: Vno50-200 was strongly correlated with Jno in normal subjects (r=0.94,
p<0.001), asthma (r=0.98, p<0.001), COPD r=0.93, p<0.001), and CF patients
(r=0.74, p<0.05). This agreement was confirmed by the Bland and Altman test.
Conclusions: The flow dependent component of exhaled NO is determined by
its bronchial production which can be estimated by measuring Vno50-200. This
method is simple, does not require sophisticated equipment or mathematical models and is in agreement with Jno calculated mathematically with the conventional
linear regression method.

P2201
Endogenous and exogenous metabolites in exhaled breath condensate in
asthma
E.K. Anaev 1 , T.N. Anokhina 1 , I.A. Revelsky 2 , A.A. Rodionov 2 , A.I. Revelsky 2 ,
A.G. Chuchalin 1 . 1 Clinical Department, ResearchInstituteof, Moscow, Russian
Federation; 2 Chemistry Faculty, M.V. Lomonosov Moscow State University,
Moscow, Russian Federation
Profile of metabolites in different biological fluids reflects the physiological and
pathophysiological processes in the human organism initiated by internal and external factors. Exhaled breath condensate (EBC) analysis can provide information
about the state of metabolic processes in the respiratory tract.
Aim: To investigate various metabolites in EBC in asthma patients and healthy
controls.
Methods: EBC was collected from 20 asthma patients and 30 healthy subjects using an ECoScreen condenser. Metabolites were determined in EBC using
gas-chromatography - mass-spectrometry method (GC-MS) and identified in NIST2005 library.
Results: There were found semi-volatile metabolites (SVMs) in EBC in asthma
patients and healthy subjects. SVMs belong to different classes of chemical compounds: saturated fatty acids (SFAs), hydrocarbons, alcohols, aldehydes, ketones,
esters, phenols and alkaloids.The limit of compounds detection was 0.1-10 ppb. 18
SVMs are presented in the Human Metabolome Database (HMDB): 13 endogenous
metabolites and 5 exogenous metabolites. SVMs were determined earlier in the
blood, urine, but there is still no information in HMDB about these metabolites in
EBC. The most representative group consisted of 12 SFAs, 11 of them are endogenous metabolites. The content of stearic and palmitic acids in EBC of patients with
asthma was significantly decreased in compared with healthy. We found negative
correlations between SFAs in EBC and spirometry parameters (FVC, FEV1 and
FEV1/FVC) (p<0.05) in asthma patients.
Conclusion: The pathological process in the respiratory tract changes the expression of SFAs in EBC, indicating the involvement of these metabolites in the
pathogenesis of asthma.

P2202
Exercise increases the hydrogen peroxide release in exhaled breath
condensate
Eike Maximilian Marek 1 , Juliane Volke 2 , Wolfgang Marek 3 , Petra Platen 2 .
1
Department for Clin. and Exp. Occupational Dermatology, Institute for
Prevention and Occupational Medicine of the German Social Accident Insurance,
Institute of the Ruhr-Universität Bochum (IPA), Bochum, North
Rhine-Westphalia, Germany; 2 Department of Sports Medicine and Sports
Nutrition, Ruhr-Universität Bochum, North Rhine-Westphalia, Germany;
3
Institute of Occupational Physiology, Augusta Teaching Hospital, Bochum,
North Rhine-Westphalia, Germany
Background: Exhaled breath condensate (EBC) contains numerous mediators of
oxidative stress (NO, H2 O2 ). Exercise is characterised by an increase of reactive
oxygen species (ROS), which can also be found in EBC. Building of hydrogen
peroxide (H2 O2 ) can be induced by ROS. In order to get inside into the correlation
of H2 O2 release in EBC and exercise, we investigated H2 O2 release at rest and at
different levels of exercise.
Methods: 20 healthy subjects, (23.3±1.5 years), were investigated, during resting
conditions as well as at 60%, 75%, and 90% of maximal work capacity(pmax )
(each lasting 5 minutes) on a cycle ergometer. 100 L exhaled air along with
capillary blood samples were collected under stationary load conditions. EBC was
obtained by cooling the exhaled air volume to -20°C. H2 O2 was analyzed using
the EcoCheck device (EcoCheck, FILT). H2 O2 was analyzed using the EcoCheck
device (EcoCheck, FILT). In further analysis the release per minute and the release
for the total amount of water from 100 L exhaled breath were calculated.
Results: At rest H2 O2 concentration in EBC was 216±52 nmol/L, H2 O2 release in
the collected EBC was 115±45 pmol/min. At 60%, 75% and 90% of pmax , H2 O2
concentration in EBC increased to 288±80, 322±71, 334±95 nmol/L (p<0.01).
Taking the theoretical water volumes of 4.4 ml EBC derived from 100 L exhaled air
into account, H2 O2 release increased to 160±75, 250±88 and 357±162 pmol/min
(p<0.001). The correlation of H2 O2 release and ventilation can be described by
r=0.8.
Conclusions: In healthy subjects, a nearly 3-fold increased of H2 O2 release in
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EBC was found during exhausting exercise. The elevated levels of H2 O2 may be
interpreted as an increase of ROS during exhausting exercise.

P2203
Protein markers in the exhaled breath condensate of lung carcinoma patients
Guzel Kireeva 1 , Anna Ryabokon 1 , Alexey Kononikhin 1,2 , Vladimir Bagrov 3 ,
Eldar Anaev 4 , Oleg Pikin 3 , Igor Popov 1 , Eugene Nikolaev 1,2 ,
Sergey Varfolomeev 1 . 1 Kinet. and Mech. of Enzym. and Cat. Reactions, IBCP
RAS, Moscow, Russian Federation; 2 Ion and Molecular Physics Laboratory,
INEPCP RAS, Moscow, Russian Federation; 3 Pulmonary Oncology Department,
Gertsen Moscow Research Institute of Oncology, Moscow, Russian Federation;
4
Clinical Department, Research Institute of Pulmonology, Moscow, Russian
Federation
Background: Analysis of exhaled breath condensate (EBC) is an emerging method
of noninvasive diagnosis of pulmonary diseases. The growing number of biomarkers identified in the EBC, allow to diagnose a wide range of diseases. The aim of
this study was to identify protein markers in EBC of lung cancer patients by mass
spectrometry.
Materials and methods: EBC of 25 patients (mean age -55 years) with different
forms of lung cancer were collected using R-Tube™, freeze dried, treated by
trypsin. Bathes were analyzed by nanoflow LC-MS/MS with a 7-Tesla Finnigan
LTQ-FT mass spectrometer. The list of direct peptide mass and mass of their
fragments, with following identification of proteins in the Mascot databases was
generated by means of Bioworks Browser 3.1SR. Previously obtained data from
healthy volunteers served as a control.
Results: Proteins which are non-specific for healthy people EBC were identified
at more than half samples e.g. Keratin II-2-protein used in the test-systems for
the differentiation of epithelial origin cells circulating in blood of cancer diseased
persons, Collagen α - the protein that reflects the degradation of connective tissue
cells; Hemoglobin subunits - characterized bleeding, as evidenced by clinical disease. In 31% of EBC samples detected proteins are also not typical of the healthy
volunteers: Human lactoferrin, Zinc finger CCCH domain-containing protein 11A,
Sex hormone-binding globulin, Protein shroom3.
Conclusion: In conclusion, the identification of specific proteins in the EBC of
patients with cancer of respiratory system and their comparing with healthy donor
matrix can provide significant data for early diagnosis of onco-pulmonary disease.

P2204
Particle content in exhaled air depending on breathing maneuver
Per Larsson 1 , Björn Bake 2 , Ekaterina Mirgorodskaya 1 ,
Ann-Charlotte Almstrand 1 , Anna Bredberg 1 , Anna-Carin Olin 1 . 1 Occupational
and Environmental Medicine, Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden; 2 Respiratory Medicine and Allergology, Sahlgrenska
Academy at University of Gothenburg, Gothenburg, Sweden
The airway opening generates particles in the distal airways. At high exhalation
flows, particles can be formed due to dynamic compression in more central airways.
The aim with the present study was to compare particle number and size distributions as well as concentrations of SpA in PEx formed during tidal breathing,
airway opening and dynamic compression using forced exhalations.
Ten healthy volunteers performed three different types of breathing maneuvers in
randomized order; Reference maneuver (R): no airway closure and no dynamic
compression (slow expiration), Dynamic compression (DC): maximal exhalation
and no preceding airway closure, Airway opening (AO): slow expiration preceded
by an inspiration from tidal lung volume. PEx were counted, sampled and analyzed
for surfactant protein A (SpA) content using ELISA.
Compared to the R maneuver; the DC maneuver doubled the particle concentration
and the AO maneuver gave a ten times increase in the amount of particles per liter
exhaled. Flow volume curves indicated that dynamic compression was limited by
the back pressure in the instrumentation.
The mass ratio of Sp-A in the PEx were highest in PEx using the R maneuvre;
13% v.s 5%DC (p<0.001) and 3%AC (p<0.001), DC to AC difference was not
significant (p=0.1). The size distributions were similar in all maneuvers.
Conclusion: In conclusion, fast exhalation flows generates more particles than
slow exhalation flows, but probably not by the dynamic compression mechanism.

P2205
Exhaled breath temperature in COPD patients
Gabriel Garcia 1 , Miguel Bergna 2 , Orlando Lopez Jové 2 . 1 Pneumology,
CENASMA, La Plata, Argentina; 2 Pneumology, Hospital Antonio Cetrángolo,
Vicente Lopez, Argentina
Introduction: Chronic obstructive pulmonary disease (COPD) is a common airway
inflammatory disorder with structural degradation of the airway tissue. Previous
reports showed that patients with COPD had EBT lower than normal subjects. Recently, a new combined COPD assessment was established based on the symptoms,
spirometric classification and risk of exacerbation (GOLD 2011).
Objectives: Evaluate the EBT in COPD patients according to the new combined
COPD assessment and compare to healthy subjects.
Methods: EBT was measured (using the X-halo, Delmedica, Singapore) in 80
COPD patients (FEV1% 54±14, age 60±8 years, 46 males) and 80 healthy con-

trols. Lung function, COPD Assessment Test (CAT), exacerbations and previous
treatment was performed.
Results: There was not differences EBT between COPD patients 34,2°C vs healthy
subjects 33,9°C. There was no correlation between EBT with FEV1% (r=0,23)
and EBT with CAT (r=0,01) but patients with previous exacerbations had EBT
more than patients without exacerbations (34,7°C vs 33,9°C, p<0,001) According
to the new combined COPD assessment (20 subjects for each group), the EBT
was: Group A 34,1°C, Group B 33,9°C, Group C 34,7°C and Group D 34,8°C.
(p<0,001 between Group B vs Group C and D).

Conclusion: Our results showed that COPD patients with frequent exacerbations,
2 or more per year, had increased of Exhaled Breath Temperature, therefore may
reflect inflammation in the COPD lung.

P2206
Concentrations of nitric oxide metabolites in the exhaled breath condensate
in children with different bronchial asthma control
Svetlana Soodaeva 1 , Igor Klimanov 1 , Tatyana Eliseeva 2 , Nailja Kubysheva 3 .
1
Clinical and Experimental Biophysics, Pulmonology Research Institute,
Moscow, Russian Federation; 2 Department of Internal Medicine, The Medical
Institute, Nizhny Novgorod, Russian Federation; 3 Immunology Laboratory,
Municipal Hospital “Aibolit”, Nizhny Novgorod, Russian Federation
Although bronchial asthma (BA) is an inflammatory disease, the clinical tools
that evaluate asthma control today do not include the qualitative measures of
inflammations.
Objective: Determination of correlations between total concentration of nitrates
and nitrites (TNN) in the exhaled breath condensate (EBC) and children asthma
control level determined using the Asthma Control Questionnaire (ACQ).
Material and methods: 81 patients with atopic BA (from 6 to 17 years old) were
clinically evaluated. Patients completed ACQ, underwent spirometry, and measurements of their TNN in EBC. In 55 children, the high BA control (ACQ=0.29±0.26)
was diagnosed. 13 children had partially controlled BA (ACQ=0.96±0.20), and
13 children had only bad BA control (ACQ=1.95±0.33). Among the children with
high BA control, 27 had no steroid (IGKS) treatment, 28 had only basic IGKS
therapy. All children with partial or bad control had IGKS therapy.
In 27 steroid-naive patients with high-controlled asthma, the TNN in EBC was
6.24±2.93 mkM. In 28 patients with controlled BA taking IGKS, TNN was
4.66±2.34 mkM (p=0.03). In patients with partially controlled BA, TNN level was
6.23±2.62 mkM; in patients with bad control - 6.52±2.62 mkM. The correlation
between TNN and ACQ scores was found in the whole group (p=0.047), however,
the significance was varying in groups with different therapy. In the group of
steroid-naive patients, p=0.07; in patients treated with IGKS, p=0.024.
The interpretation of TNN in patients with BA, if it is performing for the additional
characterization of the control level, should include the consideration of therapy
taking by patients.

P2207
Saturated fatty acids in exhaled breath condensate in COPD patients
T.N. Anokhina 1 , E.K. Anaev 1 , A.I. Revelsky 2 , I.A. Revelsky 2 , A.G. Chuchalin 1 .
1
Clinical Department, Research Institute of Pulmonology, Moscow, Russian
Federation; 2 Chemistry Faculty, M.V. Lomonosov Moscow State University,
Moscow, Russian Federation
In recent years suggest that individual saturated fatty acid (SFA) has specific properties which are associated with important biological functions. The composition
of SFAs in exhaled breath condensate (EBC) in COPD has not previously been
studied.
Aim: To identify SFAs in EBC and to assess their relationship with clinical and
functional parameters in patients with COPD.
Methods: We have studied 20 patients with COPD and 30 healthy nonsmokers. EBC was collected using ECoScreen. SFAs in EBC have been identified
by gas-chromatography - mass-spectrometry method (GC-MS) and NIST-2005
library.
Results: 12 SFAs (palmitic acid, stearic acid, myristic acid, etc.) have been identified in EBC in COPD patients. There were no differences in the content of
SFAs in EBC in COPD patients and healthy subjects. We have found the relationship between EBC content of caproic acid (R=-0.46), enanthic acid (R=-0.61),
caprylic acid (R=-0.50) and FVC in COPD patients (p<0.05). In addition, the
content of myristic acid in EBC significant correlated with oxygen saturation (R=-
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0.45), breath frequency (R=0.48), pulmonary artery systolic pressure (R=0.73),
MRS dyspnoea scale (R=0.52) and Paggiaro symptoms scale (R=0.58) in COPD
patients.
Conclusion: The content of different SFAs in EBC is associated with clinical
symptoms and functional parameters in COPD patients reflecting their role in the
inflammatory process in the lungs.

P2208
Spontaneous airway obstruction masks FeNO level in patients with asthma
but not COPD
Haijin Zhao, Rui Li, Zhengyu Liang, Shaoxi Cai. Department of Respiration,
Nanfang Hospital, Sourthern Medical University, Guangzhou, China
Background: Airway calibers are related to changes in Fractional exhaled nitric
oxide (FeNO) in asthma; however, this effect is not well understood especially
during spontaneous airway obstruction.
Objective: The aim of this study was to evaluate whether FeNO levels could be
masked by airway obstruction in patients wit asthma and COPD.
Methods: FeNO and spirometry measurements were performed before and after albuterol inhalation in 20 steroid-naive asthmatics with moderate to severe
airway obstruction. For comparison, 15 normal subjects, 16 asthmatics using
inhaled corticosteroids/long-acting β(2)-adrenoceptor agonist(ICS/LABA combination) and another group of patients with COPD were also studied. All the patients
with asthma and COPD recruited had positive bronchodilator test (BDT).
Results: FeNO(median [25th-75th percentiles]) increased significantly after albuterol inhalation in steroid-naive asthmatics 61.50[40.50-85.00]vs.80.00[53.00108.00], P=0.000) but not in treated asthmatics 27.50[20.25-35.00] vs 25.00[17.2538.00], P=0.741), COPD 13.00[9.50-22.00] vs.11.00[6.50-16.00], P=0.017) and
normal subjects 11.00[8.00-14.00] vs.11.00[8.00-13.00], P=0.424). The absolute increase in FeNO correlated significantly with the absolute increase in
FEV1(r=0.48, P=0.000) in whole asthma patients. There was no significant correlation between FeNO (including pre-and post-bronchodilator) and FEV1 (or
FEV1%) in all four groups.
Conclusions & clinical relevance Spontaneous airway obstruction reduces FeNO
level in patients with steroid-naive asthma but not treated asthma and COPD.

P2209
No difference between measured and calculated FE NO0.05 with the clinical
software for extended NO analysis
Alexandra Thornadtsson 1 , Pekka Meriläinen 2 , Marieann Högman 1,2 . 1 Centre for
Research & Development, Uppsala University/County Council of Gävleborg,
Gävle, Sweden; 2 Medical Sciences, Respiratory Medicin and Allergology,
Uppsala University, Uppsala, Sweden
The extended NO analysis, with the calculations of alveolar NO (CA NO), airway
wall NO (Caw NO), diffusion rate of NO (Daw NO), gives more information of the
respiratory system than a single value. It demands an exhalation at low flow which
is difficult in children.
The aim was to identify the lowest flow to use for the extended NO analysis,
non-linear method (Högman & Meriläinen algorithm, HMA)1 . In addition, the
clinical software using the HMA is incorporated in the CLD 88sp NO analyser
(ECO Medics AG, Switzerland) was tested with these optimal flow rates.
Healthy subjects, smokers and atopic subjects with an age of 18-65 years participated. The lower flow rate of 10, 20 and 30 mL/s was tested in 20 subjects.
The HMA was used to calculate the NO parameters and a significant difference
was found with different flow rates. It was concluded that 20 mL/s could be used
instead of 10 mL/s.
Subjects (n=32) volunteered to exhaled at 20, 50, 100 and 350 mL/s with the use
of the clinical software. FE NO0.05 was calculated from the HMA. There was no
statistical difference between the measured and calculated.
Measured

Calculated

FENO 0.05 ppb FENO 0.05 ppb CANO ppb CawNO ppb DawNO mL/s JawNO nL/min
11.7 (9.6–14.3) 11.5 (9.3–14.1) 0.8 (0.6–1.0) 45 (33–62)
14 (10–19) 674 (527–864)
Data given as geometrical mean and 95% CI, except CANO given as mean.

In conclusion, the clinical software with the HMA to calculate NO parameters
could accurately generate FE NO0.05 . The flow rates to use for the non-linear model
for the NO parameters are 20, 100 and 350 mL/s. Therefore patients need only to
perform at three flow rates which make the extended NO analysis less burdensome.
1
Högman et al. Respir Med 2002:96;24-30.

P2210
FeNO measurements in pregnant asthmatic women
Marita Nittner-Marszalska 1 , Anna Dor-Wojnarowska 1 , Hanna Marszalska 2 ,
Robert Pawlowicz 1 , Maria Kraus-Filarska 1 , Bernard Panaszek 1 . 1 Department
and Clinic of Internal Diseases, Geriatry and Allergology, Wroclaw Medical
University, Wroclaw, Poland; 2 Regional Center of Oncology, Wroclaw Medical
University, Wroclaw, Poland
Background: The measurement of severity and control of asthma can be based

on subjective or objective measures. It has been advocated that fractional exhaled
nitric oxide (FeNO) can be used to monitor airway inflammation as it correlates
with some markers of asthma.
The aim of our study was to assess the clinical usefulness of the assessment of
FeNO for monitoring asthma during pregnancy.
Methods: It was a prospective cross-sectional study. We evaluated the medical
data of 72 pregnant asthmatic women: FeNo results, atopic status, spirometry and
ACT (asthma control test) (monthly, 257 visits in all; first visit between 8-22 Hbd).
We assessed asthma severity on the basis of anamnesis considering mean doses
of inhaled glucocorticosteroids taken by the patients and a management approach
based on control according to the newest guidelines of Global Initiative for Asthma
(GINA) throughout the last three months before pregnacy.
Results: We did not find correlation between FeNO levels at visit one (pregnancy)
and asthma severity before pregnancy (p=0.97). In 22 women with worsening
asthma during pregnancy, the mean FeNO during visits without asthma symptoms
and with asthma worsening did not differ. A comparison of FeNO levels in the
groups of women with well controlled asthma during pregnancy and FeNO with
visits without asthma symptoms in the group of women with at least one asthma
exacerbation did not differ. There was a statistically significant but low correlation
between FeNO levels and ACT total scores results, and FeNO levels and FEV1
(r=0,21 and r=0,25 respectivelly).
Conclusions: FeNO does not seem to be clinically applicable to predict asthma
prognosis during pregnancy, esspecialy beacouse of its high coefficient variation.

P2211
Investigation on the effectiveness of the Mostgraph and fractional exhaled
nitric oxide measurement in chronic cough
Chihiro Nakano, Nobuyuki Hatanaka, Toru Yamagishi, Hirotaka Kamemura,
Norio Kodaka, Atsuo Miura, Asako Kitahara, Yoshiyuki Kurose, Kayo Sugawa,
Kumiko Kashiwa, Yuuki Kamata, Haruhi Hayashi, Manabu Toyoda,
Kanako Hirayama, Ken Sanno. Respiratory Medicine, Toho University Ohashi
Medical Center, Tokyo, Japan
Objectives: Mostgraph, Fractional exhaled nitric oxide(FeNO) measurement, and
pulmonary function tests were conducted in patients with chronic cough. The
effectiveness of Mostgraph, FeNO measurement, and pulmonary function tests
were examined in elucidation of pathology, differential diagnosis, and therapy
evaluation of chronic cough.
Method: s: The subjects were 120 patients who presented with chronic cough.
The respiratory resistance measuring device Mostgraph (Chest MI, Inc) was used.
For FeNO, NIOX-MINO (Aerocrine) was used. Pulmonary function tests used
spirometry. Imaging and blood tests were performed as diagnostic aids. Patients
treated with combination of β stimulants and inhaled corticosteroid.
Results: Airway resistance at 5 Hz (Rrs5) and 20 Hz (Rrs20) as well as FeNO
tended to increase in patients with chronic cough. Airway resistance and FeNO
showed a significant reduction as symptoms improved. Pulmonary function tests
showed no significant changes.
Conclusion: s: In patients with chronic cough, Rrs5 and Rrs20 increased, and
FeNO tended to increase, but decreased with treatment. A combination of Mostgraph and FeNO measurement can be conducted quickly and noninvasively, and
this study suggests that this combination may be useful in diagnosis of chronic
cough, and in assessing the effectiveness of treatment.

P2212
FeNO (fractional exhaled nitric oxide) measurements in pregnant asthmatic
women. The long-term, intra-subject variability of FeNO in controlled
asthma
Anna Dor-Wojnarowska 1 , Marita Nittner-Marszalska 1 , Robert Pawlowicz 1 ,
Hanna Marszalska 2 , Anna Kazimerczak 1 , Bernard Panaszek 1 . 1 Department and
Clinic of Internal Diseases, Geriatry and Allergology, Wroclaw Medical
University, Wroclaw, Poland; 2 Wroclaw Medical University, Regional Center of
Oncology, Wroclaw, Poland
Background: Fractional exhaled nitric oxide (FeNO) is considered a good noninvasive marker to assess airway inflammation in asthma and allergic rhinitis. It
has been also proposed that adjusting anti-inflammatory drugs guided by the monitoring of exhaled NO could improve overall asthma control. However standards,
the assessment of long-term repeatability of this parameter as well as the rate of
change which can be considered significant have not been established yet.
The aim of our study was to assess the long-term, intra-subject variability of FeNO
in pregnant asthmatic women with controlled asthma.
Methods: Pregnant, non-smoking women with asthma were recruited between
8 and 24 weeks of gestation. Exhaled nitric oxide (FeNO), lung function, and
the asthma control test (ACT) were performed at monthly visits up to delivery.
The data of 50 subjects with well controlled asthma (20-25 ACT, normal spirometric parameters, no change in treatment) during pregnancy were analyzed. The
variability of the FeNO parameter was assessed in asthmatics using the variation
coefficient (standard deviation x 100%/average).
Results: FeNO showed high coefficient of variation (CV): 35.8% (Me 32;Min
2.45, Max 121,9) in all women with well controlled asthma during pregnancy.
There was no significant difference in CV between atopic 36,2% (35,5; 2,45-121,9)
and nonatopic 33,9% (25,5; 11-71,9) asthmatic women (p= 0,98).
Conclusions: Long-term variation of FeNO was found to be not satisfactory be-
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cause the variation coefficient was 35.8%. It means that changes of FeNO should
be interpreted with caution.

P2213
No effect of breathing dry gas on exhaled nitric oxide concentration at rest
Ida-Sofie Grønningsæter 1 , Silje Hoel 1 , Einar Thorsen 1,2 . 1 Institute of Medicine,
University of Bergen, Norway; 2 Dept of Occupational Medicine, Haukeland
University Hospital, Bergen, Norway
Background: The prevalence of asthma in elite endurance athletes is high, in
particular among skiers. Prolonged high ventilatory demands in a cold and dry
environment may contribute to the development of, or worsening of the asthma.
Training periods often take place at altitudes of 2-3000 meter where ventilatory
demand and respiratory heat and water loss are higher. Measurement of exhaled
nitric oxide concentration (FE NO) is useful for monitoring eosinophilic asthma,
but not neutrophilic.
Aim: To assess the effect of breathing dry air on FE NO.
Methods: Nine healthy subjects aged 21 – 27 yrs (4 men) breathed dry air
and humidified air for 90 min at rest in random order on separate days. FE NO
was measured with a chemiluminescence analyser (Eco Medics AG, Duernten,
Switzerland) at an expiratory flow rate of 50 ml•s-1 ∼15 min before and ∼15 min
after the exposures.
Results: There was no difference in the baseline FE NO between the two days.
After exposure to dry air FE NO decreased from 23.3 (SD=17.5) to 20.9 (SD=15.2)
ppb, and after humid air it increased from 24.9 (SD=14.4) to 22.9 (SD=13.6) ppb.
Discussion: Breathing dry air at rest did not influence FE NO. Higher ventilatory
demands result in larger respiratory water loss, which may be a trigger of a
bronchomotor response. The transient reduction in FE NO after exercise must be
controlled for when studying the combined effects of exercise and dry air on
FE NO.
P2214
Fractional exhaled nitric oxide in bronchiectasis
Young-Jae Cho, Hyo-Jeong Lim, Jong Sun Park, Sei Won Lee, Jae Ho Lee,
Choon-Taek Lee, Ho Il Yoon. Internal Medicine, Seoul National University
Bundang Hospital, Seongnam, Korea
Fractional exhaled nitric oxide (FeNO) can be measured easily, rapidly, and noninvasively for assessment of airway inflammation, especially mediated by eosinophil,
such as asthma. In bronchiectasis, the pathogenesis has been known as chronic
airway inflammation and infection with abnormal airway dilatation; however,
there are little studies to evaluate the clinical application of exhaled nitric oxide in
bronchiectasis.
From March 2010 to September 2011, 30 patients with bronchiectasis diagnosed
by chest high resolution CT performed FeNO, compared with various pulmonary
diseases, including asthma (n=24), COPD (n=21) and other infectious diseases
(n=25). All patients carried out eosinophil count with chemistry, simple radiograph,
sputum examination and spirometry, if indicated.
FeNO (mean, ppb) in patients with bronchiectasis was 19.1, compared to 68.4,
31.7 and 18.9 in asthma, COPD and other infectious diseases, respectively. FeNO
in bronchiectasis was significantly lower than asthma (P<0.001), however, no statistical differences were seen between bronchiectasis and other pulmonary diseases
except asthma. No correlation of FeNO with eosinophil count in bronchiectasis
was seen, despite the correlation was true in all of patients enrolled in study. FeNO
in bronchiectasis with co-infection of nonmycobacterium tuberculosis was slightly
lower than without co-infection (14.8 vs. 20.8). FeNO also tended to decrease
along with multi-lobe involvements on CT.
FeNO in bronchiectasis was lower than other respiratory diseases, especially
compared with asthma. Clinical application of FeNO to bronchiectasis might be
considered in the subgroup by clinical situation.

P2215
The usefulness of the simultaneous measurement of IOS and FeNO in the
management of asthma
Soichiro Hozawa, Michikazu Terada, Maki Hozawa. Allergology, Hiroshima
Allergy and Respiratory Clinic, Hiroshima, Japan
Background: The evaluation of airway lesions by impulse oscillometry (IOS) and
the evaluation of fractional exhaled nitric oxide (FeNO) as the indicator of asthmatic airway inflammation attract attention. [Aim] To evaluate asthmatic airway
lesions by simultaneous measurement of IOS and FeNO.
Methods: The subjects were the good controlled 65 patients with asthma (good
controlled group), and 42 symptomatic treatment-free initial-visit patients with
asthma (initial-visited group). These subjects were nonsmoker. For the patients in
both groups, we measured IOS and FeNO at the same time. IOS measured by
Masterscreen and FeNO measured by NIOX MINO.
Results: The level of FeNO was 73.1±7.5ppb in initial-visited group, and was
25.0±2.3ppb in good controlled group, and the initial-visited group significantly
showed high level. In the good controlled group, the positive correlation was
accepted between the following IOS parameters, such as the total airway resistance, the small airway component, the peripheral capacitive reactance and the
reactance area, the resonant freguency and FeNO (p<0.0001), but the correlation

was not found between the large airway component and FeNO. Whereas, in the
initial-visited group, the association was not found between these IOS indicators
and FeNO.
Conclusions: FeNO mainly shows the inflammation of the small airway in the
good controlled patients with asthma. Whereas, in the treatment-free initial-visited
patients with asthma, FeNO was reflecting the inflammation of various airway
regions.
Discussion: By the simultaneous measurement of IOS and FeNO, the information
about asthmatic airway lesions as the target of treatment is obtained in greater
detail.

P2216
Asthma control test (ACT), fractionated exhaled nitric oxide (FeNO) and
forced expiratory volume in 1 second (FEV1) correlation in asthma control
Ferdaous Yangui, Maher Abouda, Mariem Triki, Nidhal Balloumi, Asma Migaou,
Hend Khouani, Mohamed Ridha Charfi. Department of Pneumology, Hospital of
FSI, La Marsa, Tunisia
Background: The current goal of asthma treatment is to achieve and maintain
control. Numerous markers or measurements of control are available. Among them,
functional parameters (spirometry), clinical assessment (symptoms and quality of
life) and biomarkers of inflammation are the most widely used.
Objective: This study aimed to clarify the relationship between the Asthma Control Test (ACT), lung function especially forced expiratory volume in 1 second
(FEV1) and fractionated exhaled nitric oxide level (FeNO).
Patients and methods: There is a prospective study, for two months, including
37 asthmatic patients followed up outside of an exacerbation. A clinical protocol
was followed with an assessment of asthma control by an ACT, spirometry and
measurement of exhaled NO.
Results: There were 18 males and 19 females with a mean age of 43 years (12-7
years). The ACT score ranged from 12 to 25 (median=19). Total control of asthma
(ACT≥20) was obtained in 18 patients. The average value of FeNO in the total
control group (29.1 ppb) was significantly better than those in the less controlled
groups with an ACT <20 (48.2 ppb).
There was no correlation between FEV1 and ACT (r=0.05), and between FEV1
and FeNO (r=-0.02). On the contrary, a negative correlation was found between
ACT score and FeNO (r= - 0.2).
Conclusion: We can postulate that the degree of bronchial inflammation is more
sensitively detected by FeNO than by FEV1. The ACT is a good subjective tool
for assessing the degree of asthma control which is more correlated with FeNO
than FEV1.

P2217
Standardization procedures for in-vitro measurements using differential ion
mobility spectrometry (DMS)
Roman Purkhart 1 , Rolf Graupner 1 , Gunther Becher 2 . 1 R&D, Graupner GmbH &
CoKG, Geyer, Germany; 2 Medicine, BecherConsult GmbH, Bernau, Germany
Introduction: Air contains a couple of non-gaseous volatile organic substances
(VOCs). Differential Ion Mobility Spectrometry (DMS) is an analytical method
for detection of VOCs with sensitivity in the ppt-range and the possibility of
processing native steam-containing samples. A common problem is the pollution
of samples by environmental agents, even with similar VOCs as in the samples.
The method already was used for detection of bacterial growth.
Methods: For evaluation of ambient air influences on standardized in-vitro samples, bacteria-breeding grounds in closed vials were measured with room air as
well as with filtered room air. This method should keep the water-content of the
samples unchanged. The spectra were analyzed by a statistical program based on
cluster analysis.
Results: The evaluation included up to 120 clusters of peaks. The number of peaks
in filtered pure room air was significantly reduced and the total intensity was about
halved. The reactant ion peak (RIP) of room air was 1.5-fold increased. Peaks and
total intensity of the measured breeding grounds remained virtually unchanged.
Discussion: The filtering of air was capable to reduce environmental pollutants of
in-vitro DMS measurements, even if the sample contains ambient air itself. The
RIP of the sample tracings remains unchanged or was slightly increased, which
can improve the sensitivity of DMS-measurements.
The investigation shows that it is possible to dispense with expensive carrier gases,
what allows inexpensive diagnostic measurements in a contaminated environment.

P2218
Volatile organic compounds may provide a new and promising tool for
diagnosing interstitial lung diseases
Agnes Boots 1 , Roel Schins 2 , Roger Godschalk 1 , Catrin Albrecht 2 ,
Jan Dallinga 1 , Aalt Bast 1 , Florence Schleich 1 , Marjolein Drent 3 ,
Frederik-Jan van Schooten 1 . 1 Toxicology, Maastricht University, Maastricht,
Netherlands; 2 Partikel Forschung, IUF- Leibniz Institut für Umweltmedizinische
Forschung at the Heinrich Heine University, Düsseldorf, Germany; 3 Pulmonary
Medicine, Maastricht University Medical Centre, Maastricht, Netherlands
Diagnosing interstitial lung diseases (ILD) requires invasive techniques. A new,
non-invasive diagnostic tool includes analyzing volatile organic compounds
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(VOCs) in exhaled air as they can be applied as biomarkers of e.g. oxidative
stress and inflammation.
To in vitro mimic ILD-related damage, human epithelial cells were exposed to
bleomycin and headspace air and supernatants were collected. The supernatants
were used to analyze cytotoxicity and markers of oxidative stress and inflammation. The headspace air was analyzed using time of flight GC-MS after which a
discriminating VOC profile was composed.
To in vivo identify VOC patterns specific for ILD patients, the breath of 50 ILD
patients and 50 healthy controls was screened for distinctive VOCs.
The in vitro volatome consisted of >2000 compounds of which 5 VOCs correctly classified samples with 95% correctness using the original data set and
85% using cross-validated observations. Although chemical identification of these
compounds is ongoing, preliminary data suggest that they are oxygen-containing
poly-unsaturated hydrocarbons resulting from lipid peroxidation. Additionally,
markers of oxidative stress and inflammation were elevated upon bleomycin
treatment (P<0.05) whereas no cytotoxicity was observed.
The in vivo volatome consisted of >6000 compounds that are currently under
analysis. Interestingly, preliminary data show that discrimination between patients
and controls, as well as between various severity stages of ILD, is possible based
on a limited VOC number.
VOC analysis appears to be very promising in detecting ILD-like changes in vitro
and is currently investigated as a new tool for diagnosing ILD in vivo.

P2219
Speech breathing pattern analysis in adults with a self reported history of
asthma
Rokhsaneh Tehrany 1 , Anne Bruton 1 , Anna Barney 2 . 1 Faculty of Health Sciences,
University of Southampton, Hampshire, United Kingdom; 2 Institute of Sound and
Vibration Research, University of Southampton, Hampshire, United Kingdom
Background: While speech and breathing patterns are known to alter in acute
episodes of respiratory disorders like asthma, it is not known if they alter in
respiratory pathology, during stable periods of the disease.
Aims and objectives: To compare speech breathing patterns in healthy adults and
those with a self reported history of asthma.
Methods: Eleven adults with a self reported history of asthma (mean age = 29)
and 29 ’healthy’ adults (mean age = 34) with no history of respiratory disease were
recruited from the University of Southampton. Breathing patterns were recorded
non-invasively using Respiratory Inductive Plethysmography during 4 minutes
each of quiet breathing, and 3 speech tasks: reading, describing and conversation.
Offline analysis was performed where 6 breathing parameters were extracted;
inspiration and expiration time (TI , TE ), breath cycle time (Ttot), inspiration and
expiration magnitude (IM, EM), and respiratory rate (RR).
Results: Inspiration time was significantly shorter at the 95% level in the asthma
group (mean: 0.52, sd: 0.07) compared with the ’healthy’ participants (mean 0.66,
sd 0.12) (t: 3.27, p = 0.002). Although no statistically significant differences were
found in other parameters, the asthma group had a higher mean RR during all
speech tasks compared to the healthy group.
Conclusion: These preliminary findings suggest that ventilatory patterns during
speech in adults with a self-reported history of asthma are characterised by a
shorter TI and faster RR compared to ’healthy’ participants. Research with larger
samples is needed to confirm these initial findings, as breathing patterns during
structured tasks like speech could be useful for monitoring lung health.

251. Cell biology, blood and sputum biomarkers
in airway diseases
P2220
A novel, simple and rapid method to measure soluble mediators in
dithiothreitol-treated sputum
Roberta Milone 1 , Peter Chalk 1,2 , Ken Grace 1 , David Singh 3 , Raminder Aul 3 ,
Richard Knowles 1,2 . 1 Respiratory TAU, GlaxoSmithKline, Stevenage,
Hertfordshire, United Kingdom; 2 Arachos Pharma, Stevenage Bioscience
Catalyst, Stevenage, Hertfordshire, United Kingdom; 3 Medicines Evaluation
Unit, University of Manchester, United Kingdom
Sputum is most often processed by the addition of dithiothreitol (DTT) to liquefy
the sputum plug and release cells and soluble mediators for subsequent analysis,
but DTT can interfere substantially with these analyses. The aim of this study
was to develop a method to reverse this, to allow for the sensitive determination
of analytes in DTT treated sputum by the addition of the thiol oxidising agent
diamide. This was applied to the immunoassay of a panel of 21 analytes.
Assays of these analytes were shown to be suppressed to a highly variable degree
(0-900-fold, median 25-fold) by the presence of DTT, as a result of a worsening of
both background and maximal signal. Treatment of DTT-containing matrix with
diamide resulted in a substantial improvement in the signal to background ratio,
representing 1-150 fold improvement (median 5-fold) in the assay. This diamide

method was applied to the assay of analytes in the presence of DTT and permitted
the sensitive (limit of detection (LOD) <10pg/ml) assay for all analytes except
MDC (LOD 136pg/ml), with a high signal to background ratio (median 3700 at
10ng/ml) and acceptable recoveries of spiked sputum supernatants (median 72%).
This protocol was applied to DTT sputum obtained in a study of the dose- and
time-dependence of responses to LPS inhalation in healthy smokers as a model of
COPD bacterial exacerbations (Aul et al 2012, Brit J Clin Pharmacol in press).
We were able to demonstrate significant increases in IL-1β, TNFα, MCP-1 and
MIP-1β in sputum, with a maximal effect at 6h.
This simple and rapid diamide method therefore provides a novel way to treat
DDT sputum to allow for the sensitive immunoassay of a wide range of analytes.

P2221
C-reactive protein levels in COPD according to clinical parameters, smoking
behavior and pulmonary hypertension
Funda Aksu 1 , Nermin Capan 2 , Kurtulus Aksu 3 , Ruhsar Ofluoglu 2 ,
Sema Canbakan 2 , Kadir Okhan Akin 4 , Bunyamin Yavuz 5 . 1 Chest Diseases,
Eskisehir Yunus Emre Hospital, Eskisehir, Turkey; 2 Chest Diseases, Atatürk Chest
Diseases and Surgery Training and Education Hospital, Ankara, Turkey;
3
Division of Immunology and Allergy, Department of Chest Diseases, Eskisehir
Osmangazi University, Faculty of Medicine, Eskisehir, Turkey; 4 Biochemistry,
Kecioren Training and Education Hospital, Ankara, Turkey; 5 Cardiology,
Kecioren Training and Education Hospital, Ankara, Turkey
Aim: To assess relationship between serum CRP levels and clinical parameters
known to predict outcome, smoking history and biomass exposure in COPD.
Methods: Spirometry, echocardiography, Sp02 measurements and serum CRP
levels were assessed in 89 stable COPD patients and 60 age- and sex-matched
healthy subjects. BODE index scores were assessed in COPD patients. Associations
between CRP levels and clinical parameters were evaluated.
Results: Of the COPD group (11% stage 1, 48% stage 2, 29% stage 3, 11% stage
4) mean age is 60,6±8,5 years. CRP levels are higher in COPD patients than
in controls (7.22±9.84 mg/L, 3.14±2.27 mg/L; p=0.005). CRP levels were not
significantly different between COPD patients treated with inhaled corticosteroids
and those not treated (7.90±10.65 mg/L, 6.17±8.46 mg/L; p>0.05). Significant
relationship is found between CRP levels and FEV1, FEV1%, FVC, FVC%, SpO2,
MMRC dyspnea scale, 6 minute walk distance and BODE scores. Using multivariate analysis BODE scores and coexistence of systemic hypertension manifested the
strongest association. CRP levels in COPD patients with and without pulmonary
hypertension were significantly different (11.86±13.38 mg/L, 5.78±8.05 mg/L;
p=0.012). CRP levels did not differ significantly according to smoking status and
biomass exposure in COPD patients though COPD cases due to biomass exposure
who never smoked also had higher CRP levels compared to healthy controls
(9.16±10.03 mg/L, 3.14±2.27 mg/L; p=0.028).
Conclusion: Systemic inflammation is related to disease severity and to concomitant systemic hypertension and pulmonary hypertension in COPD patients
independent of smoking status or biomass exposure.

P2223
Serological detection of elastin fragments in COPD and IPF patients
F. Genovese, H.B. Skjøt-Arkil, R.E. Clausen, F.J. Martinez, C.M. Hogaboam,
M. Han, M.A. Karsdal, D.J. Leeming. Fibrosis Group, Nordic Bioscience, Herlev,
Denmark
Introduction: Elastin plays a critical role in the development of respiratory
system disorders including COPD and IPF, whose pathogenesis involves an inflammatory response and tissue turnover mediated by proteases, especially matrix
metalloprotease (MMP)-12 secreted by activated macrophages.
Aims and objectives: Our aim was to evaluate whether a novel biochemical marker
of elastin degradation mediated by MMP-12 may provide information in relation
to lung tissue destruction during pulmonary disease and aid in the diagnosis of
respiratory disease.
Methods: Human elastin was in vitro cleaved by different proteases and the resulting peptides were analyzed by LC-MS/MS. Among more than 400 fragments,
the MMP-12 generated elastin neoepitope cleaved at the amino acid position
444 (ELN-441/ELM) was chosen as candidate for antibody generation for its
uniqueness for human elastin following assay development. This novel marker
was assessed in serum collected in a small cohort of COPD (n=10), IPF (n=29)
patients and controls (n=11) using a competitive enzyme linked immunosorbent
assay (ELISA).
Results: Serum levels of ELM were significantly higher in patients diagnosed with
COPD (p<0.0003) and with IPF (p<0.0001) compared to controls. The diagnostic value, measured by means of the area under the curve of receiver operating
characteristic (AUROC) was best in COPD patients (AUROC 97%, p=0.00025)
and lower but still significant in IPF patients (AUROC 90%, p=0.00011).
Discussion: Even though these findings need to be validated in larger clinical
settings, the ELM marker described showed potential for the separation of controls
from COPD or IPF patients.
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P2224
Laryngopharyngeal pepsin reflux in chest clinic patients with upper airways
symptoms
Alexander Spyridoulias 1 , Siobhan Lillie 1 , Jemma Haines 1 , Aashish Vyas 1 ,
Stephen Fowler 1,2 . 1 Respiratory Medicine, Lancashire Teaching Hospitals NHS
Foundation Trust, Preston, United Kingdom; 2 Respiratory Research Group,
University of Manchester, United Kingdom
Introduction: Laryngopharyngeal reflux (LPR) may underlie both chronic cough
and vocal cord dysfunction, and one explanation for a lack of response to standard
anti-reflux therapy may be the persistence of non-acid-reflux. Salivary pepsin is
a potential biomarker for LPR. The aim of this study was to evaluate if the
detection of pepsin in saliva was associated with signs of laryngopharyngeal reflux
in patients having nasendoscopy for investigation of upper airway symptoms.
Methods: We recruited patients from the Airways Clinic requiring nasendoscopy.
All patients had the Reflux Finding Score (RFS) recorded at nasendoscopy. Salivary pepsin was quantified with a lateral flow device using monoclonal antibody
labelling (Peptest, RD Biomed, UK).
Results: Of 20 patients recruited, 12 were confirmed to have VCD and 13 a clinical
suspicion of LPR (based on an RFS > 7). Pepsin was detected in the saliva of
11/20 subjects (55%), including 67% of the VCD patients and 61% of those with
a high RFS, although 43% of those with a low RFS also had a positive pepsin.
Salivary pepsin had a sensitivity of 62% and specificity of 57% for predicting a
high RFS. There was no significant correlation between RFS scores and salivary
pepsin. Seven of the 10 patients already on treatment for a clinical diagnosis of
reflux had a positive pepsin assay.
Conclusions: Salivary pepsin was frequently present in patients with upper airway
symptoms, and not strongly related to clinical findings of reflux, suggesting a high
prevalence of sub-clinical LPR. Further investigation should determine the clinical
relevance of this, and whether LPR treatment results in an improvement in pepsin
levels and the associated upper airway symptoms.

P2225
Comparison of serum osteopontin levels in patients with exacerbations and
stable chronic obstructive pulmonary disease
Yu Cho, Ho Kim, Yi Jeong, Jong Lee, Young Hwang. Internal Medicine,
Gyeongsang National University Hospital, Jinju, Gyungnam, Korea
Background: Osteopontin is reconized as an important adhesive bone matrix and
a key cytokine involved in immune cell recruitment, tissue repair and remodeling.
Then serum levels of osteopontin have not been evaluated in patients with chronic
obstructive pulmonary disease(COPD). The aim of this study is to evaluate and
compare the serum levels of osteopontin in patients with exacerbations and stable
COPD
Methods: Serum samples were obtained from 22 healthy control subjects, 18 stable
COPD patients, and 15 COPD with exacerbation patients. Serum concentrations
of ostepontin were measured by the ELISA metnod.
Results: Serum levels of osteopontin were higher in patients with exacerbation
than with stable COPD and in healthy control(62.4±51.9 ng/mL, 36.9±11.1
ng/mL,30.0±11.0 ng/mL, p=0.003). Osteopontin levels were significantly decreased after clinical improvement than during exacerbation (45±52.1 ng/mL,
62.4±51.9 ng/mL, p=0.160). Also osteopontin levels showed a significantly negative correlation with forced expiration volume in one second(FEV1%) in healthy
controls and stable COPD (r= -0.389, p=0.013). C-reactive protein was positively
correlated with osteopontin levels in patients with COPD exacerbations(r=0.775,
p=0.002).
Conclusions: The serum levels of osteopontin were increased in patients with
COPD exacerbations and tended to decrease after clinical improvement. These
results suggest the possible role of osteopontin as a biomarker of COPD with
exacerbation.

P2226
Correlation between sputum cytology and lung physiology in asthma and
COPD subjects in Indian population
Neha Iyer, Rahul Kodgule, Moinodin Shaikh, Sonali Harangule, Sapna Madas,
Sundeep Salvi, Bill Brashier. Pulmonary Research, Chest Research Foundation,
Pune, Maharashtra, India
Airway cellular inflammation is known to contribute to the pathophysiological
consequences of asthma and COPD; however, the differences in their profile and
association with lung function parameters have not been investigated in Indian
population. We aimed to investigate the relationship between inflammatory cellular
profile and lung functions in asthma and COPD.
Methods: 25 asthma & 29 COPD patients underwent pre/post spirometry in
accordance to ATS/ERS criteria & sputum induction with 3% hypertonic saline,
processed with 0.1%DTT to investigate cellular inflammatory profile in their
airways.
Results: A significant difference was observed between COPD & asthma in total median neutrophil counts [113.6 (IQR:65.4, 161.8) x106/g vs 5.9 (IQR:0.1,
30.2) x106/g, p=<0.0001)] & lymphocytes [8.5 (IQR:0.2, 84.0) x106/g vs 1.2
(IQR:0.2, 4.4) x106/g, p=0.02)]. There were no significant difference between the
2 groups in absolute eosinophil count (p=0.12). However, the mean eosinophil was
23.3% ± 24 in asthma & 7% ± 8.5 in COPD (p=0.006). There was a negative

correlation between the % neutrophils and FVC in asthma (r=-0.478, p=0.02),
while in COPD there was a negative correlation between % eosinophils & FVC%
(r=-0.380, p=0.05) & between absolute eosinophil count and FEV1% (r=-0.380,
p=0.05). There was a positive correlation between absolute eosinophil count and
duration of COPD (r=0.391, p=0.04) and between absolute macrophage count and
FEF25-75/FVC in COPD (r=0.490, p=0.01).
Conclusion: This study showed that presence of neutrophils were related to greater
loss of lung volumes in asthma while presence of eosinophils was related to COPD
disease severity and duration among Indian subjects.

P2227
Validity of serum surfactant protein D as a lung-specific biomarker in
monitoring asthma, chronic obstructive pulmonary disease and chronic
bronchitis in Lebanese patients: Preliminary results
Rania Jounblat 1,2 , Mirna Waked 3 , Zeina Akiki 1 , Pascale Salameh 1,4 ,
Hasnaa Bouharoun-Tayoun 1 , Ida Tornøe 5 , Grith Lykke Sørensen 5 ,
Soulaima Chamat 1 . 1 Immunology Laboratory, Faculty of Health Sciences,
Lebanese University, Beirut, Lebanon; 2 Histology, Cell and Molecular Biology
Laboratory, Faculty of Sciences, Lebanese University, Beirut, Lebanon; 3 Saint
George Hospital Medical Cente, Pulmonology Department, Faculty of Medicine,
Balamand University, Beirut, Lebanon; 4 Clinical & Epidemiological Research
Laboratory, Faculty of Pharmacy, Lebanese University, Beirut, Lebanon;
5
Institute of Molecular Medicine, Faculty of Health Sciences, University of
Southern Denmark, Odense, Denmark
Surfactant protein D (SP-D) is an oligomeric lung-derived lectin with important
roles in innate host defence. Previous studies have suggested serum SP-D as a
reliable biomarker for inflammatory lung diseases.
Our objective was to validate for the first time in the Lebanese population, SP-D
as a clinical biomarker for asthma, COPD and chronic bronchitis. In addition, we
studied the correlation between SP-D level and the disease severity. A case-control
study is being conducted in the Lebanese population. To date, 46 cases of asthma,
24 cases of COPD, 23 cases of chronic bronchitis patients and 46 controls have
been analysed. Lung function measurements were performed by spirometry, a
standardized questionnaire was filled and serum levels of SP-D, CRP and plasma
fibrinogen levels were measured.
The mean level of SP-D was significantly elevated in asthmatics (1394.26 ng.ml-1 ;
p = 0.023), in COPD patients (1507.24 ng.ml-1 ; p = 0.013) and in chronic bronchitis patients (1477.27 ng.ml-1 ; p = 0.007) when compared to controls (980.1
ng.ml-1 ). Serum SP-D levels correlated significantly with the disease severity only
in COPD (p = 0.007). Conversely, levels of CRP and fibrinogen did not correlate
with disease severity.
We conclude that SP-D could be used as a biomarker for asthma, COPD and
chronic bronchitis and seems to be more specific than general systemic markers
of inflammation, CRP and fibrinogen. The ongoing study should provide further
information on the cut off values and/or absolute values of serum Sp-D reflecting
the degree of inflammation in the investigated diseases.

P2228
Systemic inflammation in older adults with asthma-COPD overlap syndrome
Juan Juan Fu 1,3,4 , Vanessa M. McDonald 1,2,3,4 , Peter G. Gibson 1,3,4,5 , Jodie
L Simpson 1,3,4 . 1 Priority Research Centre for Asthma and Respiratory Diseases,
University of Newcastle, NSW, Australia; 2 School of Nursing and Midwifery,
Faculty of Health, University of Newcastle, NSW, Australia; 3 Department of
Respiratory and Sleep Medicine, John Hunter Hospital, New Lambton,
Newcastle, NSW, Australia; 4 Respiratory Medicine, Hunter Medical Research
Institute, Newcastle, NSW, Australia; 5 Respiratory Medicine, Woolcock Institute
of Medical Research, Sydney, NSW, Australia
Background: The overlap of asthma and COPD is common in older people with
obstructive airway disease (OAD). Systemic inflammation is associated with adverse clinical outcomes and co-morbidities in COPD, but its role on asthma-COPD
overlap syndrome is unknown. This study aimed to examine systemic inflammation
in asthma-COPD overlap, and the potential clinical relevance with OAD.
Method: Serum high sensitivity C-reactive protein (hsCRP), Interleukin 6 (IL-6)
and serum amyloid A (SAA) were measured in 108 adults older than 55 years comprising healthy controls (n=27), asthma (n=7), COPD (n=29) and asthma-COPD
overlap (n=45). Spirometry, induced sputum, quality of life, co-morbidities and
medications were assessed. Levels of systemic inflammatory mediators were compared, and the associations with clinical characteristics were tested in multivariate
regression model.
Results: Patients with asthma-COPD overlap had significantly elevated IL-6 levels.
SAA level was raised in both the COPD and asthma-COPD overlap groups. CRP
level was significantly increased in COPD. The disease groups had different patterns of systemic inflammation. CRP was positively associated with BMI, whereas
IL-6 was predicted by age, FEV1%predicted, and cardiovascular disease. SAA
level was associated with co-morbidity, and females had higher SAA level than
males. Systemic markers were not associated with airway inflammation.
Conclusion: Systemic inflammation is a common and important component of the
asthma-COPD overlap. The pattern of systemic inflammation in asthma-CDPD
overlap is differing from COPD characterized as an elevated IL-6 and SAA levels.
It is not related to airway inflammation, and may be an independent treatment
target.
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Repeatability and inter-relationships of small airway biomarkers in asthma
Sherif Gonem 1 , Sushiladevi Natarajan 1 , Steven Corkill 1 , Amisha Singapuri 1 ,
Dhananjay Desai 1 , Per Gustafsson 2 , Christopher Brightling 1 , Salman Siddiqui 1 .
1
Respiratory Medicine, Glenfield Hospital, Leicester, United Kingdom;
2
Department of Paediatrics, Central Hospital, Skövde, Sweden

The presence of microalbuminuria (MAB) was defined when the urinary albumin
creatinin ratio (UACR) was between 20 mg/g in men and 30 m/g in women.
Results: Pearson correlation showed that there were inverse associations between
UACR and PO2, FEV1%, FVC% and positive relation between UACR and BODE
index. In linear regression model, the UARC showed inverse association with PO2
while positive association with MRCI, and BODE index.

Background: There is evidence that small airway dysfunction may have an important role in asthma. We aimed to determine the within-visit and between-visit repeatability of small airway biomarkers in asthma, and explore the inter-relationships
between them and with standard pulmonary function tests.
Methods: We recruited ninety-eight patients with asthma. All participants attended a baseline visit at which they undertook spirometry, body plethysmography,
measurement of carbon monoxide diffusing capacity, impulse oscillometry (IOS),
multiple breath washout (MBW) and induced sputum cell count. Eighteen patients
undertook two-week and three-month follow-up visits, and twenty-six patients undertook six-month follow-up visits, at which all physiological tests were repeated.
Results: Small airway biomarkers displayed excellent within-visit repeatability
(intraclass correlation coefficient [ICC] > 0.9), with the exception of Scond , which
was only moderately repeatable (ICC = 0.629). The biomarkers were all very
stable over a three-month time frame, but Scond and Sacin were only moderately
stable over six months. Principal components analysis of the variables derived five
components, corresponding to the concepts of:
1) Expiratory flow limitation/air trapping
2) Heterogeneous airway constriction/closure
3) Ventilation heterogeneity
4) Airway inflammation
5) Impaired diffusion capacity
Conclusions: Small airway biomarkers are repeatable and stable over three months.
Moreover, they appear to provide additional and independent physiological information over and above standard pulmonary function tests.

Table 1. The predictors of urinary albumin/kreatinin ratio in all subjects
Urinary
albumin/kreatinin

Urinary
albumin/kreatinin

B values p values
Age
Sex
BMI
MRCI
PO2

–0.10
0.17
–0.02
0.31
–0.22

0.4
0.1
0.8
0.007
0.04

Urinary
albumin/kreatinin

B values p values
Age
Sex
BMI
MRCI
FEV1%

–0.18
–0.01
0.22
0.04
–0.12

0.17
0.9
0.07
0.04
0.3

B values p values
Age
Sex
BMI
MRCI
BODE index

0.01
0.05
–0.06
0.19
0.28

0.9
0.06
0.6
0.1
0.01

Statistical significance p<0.05. BMI: Body Mass Index, MRCIS: Modified Cumulative Illness
Rating Scale.

In logistic regression model, the presence of MAB showed associations with
severity of COPD, PO2, BODE index, PO2 and age.
Table 2. The predictors of presence of MAB in all subjects
Presence of MAB
p values
Age
Sex
Smoke p/y
Severity of COPD

0.003
0.4
0.7
0.04

Presence of MAB
p values
Age
Sex
Smoke p/y
BODE index

0.02
0.3
0.9
0.02

Presence of MAB
p values
Age
Sex
Smoke p/y
PO2

0.007
0.3
0.7
0.003

Statistical significance p<0.05. BMI: Body mass index, COPD: Chronic obstructive pulmonary
disease.

P2230
Metabolic syndrome and chronic diseases in COPD
Emel Bulcun, Aydanur Ekici, Mehmet Ekici. Department of Pulmonary
Medicine, University of Kirikkale, Faculty of Medicine, Kirikkale, Turkey

Conclusion: Microalbuminüria may be seen in patints with COPD depending on
severity of disease and hypoxemia.

Introduction: In this study, we examined accompanying comorbidities and
metabolic syndrome (MS) in patints with COPD
Method: Sixty-six patients with COPD and 40 subjects as control group were
included. The index severity of chronic diseases was evauated by using the MCIRS.
MS was defined according to National Cholesterol Education Program.
Results: MCIRS was significantly greater in patients with COPD than in control
group. MS was detected in 18 patients (27.3%) in patients with COPD and in 8
patients (20%) in control group. The rate of MS in patients with stage II COPD
was higher than in in patients with stage IV COPD (p: 0.04).

P2232
Chronic mucus hypersecretion in asthma: Relation to smoking status and
disease severity
Rekha Chaudhuri, Charles McSharry, Mark Spears, Neil C. Thomson.
Respiratory Medicine, University of Glasgow, United Kingdom
Background: Chronic mucus hypersecretion occurs in chronic asthma, but the
effects of smoking status and disease severity on this symptom are not clearly established. We assessed the prevalence of chronic mucus hypersecretion in patients
with asthma recruited to the Glasgow COPD and Asthma Biomarker study.
Methods: One hundred and twenty subjects with asthma, smokers and never
smokers of different GINA severity and fifty-four COPD subjects of different
GOLD severity were recruited. Assessments included demographics, history of
chronic cough and sputum production and spirometry.
Results: Baseline demographic and lung function data in the smokers with asthma
and never smokers with asthma were similar. The COPD group were older and had
a higher pack year history than the asthmatic group. Chronic mucus hypersecretion
was strongly associated with smoking in the whole asthma group (Chi-sq=22.8,
p<0.001). The proportion of patients with asthma and COPD of different disease
severity and smoking status giving a history of chronic mucus hypersecretion is
shown in Table 1.

Table 1. The Comparison of the Rate Disorders of Metabolic Syndrome according to Stage of
COPD

The rate of Metabolic Syndrome
The rate of Metabolic Syndrome

Stage I
COPD

Stage II
COPD

Stage III
COPD

Stage IV
COPD

0/3
0%

13/33*
33.3%

4/15
26.5%

1/10
10%

*The presence of statistical significance difference acccording to the stage IV COPD.

The MCIRS showed inverse associations with FEV1%, FVC%, FEV1/FVC%
while positive association with BODE index.
Conclusion: Comorbidities and MS are diseases which are seen in different form’s
of COPD.

Table 1

Smokers with asthma (n=61)
Never smokers with asthma (n=59)
COPD (n=54)

P2231
Microalbuminuria in chronic obstructive pulmonary disease
Emel Bulcun 1 , Mehmet Ekici 2 , Aydanur Ekici 3 . 1 Department of Chest Disease,
Kirikkale University, Faculty of Medicine, Kirikkale, Turkey; 2 Department of
Chest Disease, Kirikkale University, Faculty of Medicine, Kirikkale, Turkey;
3
Department of Chest Disease, Kirikkale University, Faculty of Medicine,
Kirikkale, Turkey

Mild

Moderate

Severe

p*

10/20 (50.0%)
1/19 (05.3%)
8/14 (57.1%)

6/18 (33.3%)
3/18 (16.7%)
15/23 (65.2%)

18/23 (78.3%)
8/22 (36.4%)
8/16 (50.0%)

0.012
0.045
0.641

*Fisher’s Exact test.

Chronic mucus hypersecretion increased with asthma severity overall (p=0.003)
and in the smokers and never smokers with asthma, but not in COPD.
Conclusions: Chronic mucus hypersecretion is a common symptom in adults with
chronic asthma particularly in smokers and patients with severe disease. This
finding suggests that novel treatments targeting this symptom may be of value in
the management of asthma.

Introduction: We investigated levels of microalbuminuria and the factors determining in patient with COPD
Method: 66 patients with COPD and 40 subjects as control group were included.
Abstract P2230 – Table 2. The predictors of MCIRS in all subjects
MCIRS

Age
Sex
BMI
PO2

B values

p values

0.46
–0.16
–0.02
–0.11

0.0001
0.08
0.7
0.3

MCIRS

Age
Sex
BMI
BODE index

B values

p values

0.31
–0.19
– 0.06
0.34

0.0001
0.02
0.4
0.0001

MCIRS

Age
Sex
BMI
FEV1%

B values

p values

0.40
–0.19
–0.10
–0.31

0.0001
0.02
0.2
0.0001

Statistical significance p<0.05. BMI: Body mass index, MCIRS: Modified Cumulative Illness Rating Scale.
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MCIRS

Age
Sex
BMI
FVC%

B values

p values

0.38
–0.18
–0.13
–0.25

0.0001
0.03
0.1
0.005

MCIRS

Age
Sex
BMI
FEV1/FVC%

B values

p values

0.44
–0.25
–0.07
–0.20

0.0001
0.006
0.4
0.02
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The role of regional distribution (RD) of body fat mass (BFM) in fat-bone
interactions in men with chronic obstructive pulmonary disease (COPD)
Sviatlana Lemiasheuskaya 1 , Alexander Makarevich 1 , Alla Shepelkevich 1 ,
Natalia Vasileva 2 . 1 Department of Internal Medicine No. 1, Belarusian State
Medical University, Minsk, Belarus; 2 DEXA, Republic Centre of Medical
Rehabilitation and Balneotreatment, Minsk, Belarus
The aim: Evaluation of the relationships between RD of BFM and TNF-α, some
hormones and markers of bone metabolism.
Methods: We used DEXA to analyze RD of BFM. We determined: serum leptin
(L), testosterone free (TF), TNF-α, parathyroid hormone (PTH), beta-crosslaps
(beta-CTX) and osteocalcin. We examined 83 COPD pts (40-70 yrs old) and
control group – 15 healthy comparable men. The COPD pts were subdivided into
3 groups (GOLD).
Results: Fat mass (FM) in Android region (A) positively correlated with TNF-α
(r=0.33, p=0.02) in all pts group. Trunk and Arms FM were positively related
to L (r=0.36 and r=0.35; respectively) in all pts group. L level exerted negative
influence on bone mineral density (BMD) in lumbar spine (r=-0.43, p=0.001), but
not at femoral necks in total group. We found the positive correlations between
beta-CTX and total FM (r=0.33) and FM in A (r=0.32) in all pts group. The total,
arms, legs and trunk FM, FM in Android and Gynoid (G) regions were increased
in pts with a lower level of TF (p<0.05). Loss of BMD positively correlated
(p<0.05) to loss of BMI, A/G ratio, FM in all body regions, PTH, calcium ionized
and was inversely related with L level in all pts group. Although these pts had
decrease of BMD, BMI was increased (29.4 in pts with osteopenia and 24.7 kg/m2
– with osteoporosis). Lowering of BMD might result from other factors, such as
TNF-α and some hormones which are produced by the adipose tissue.
Conclusion: The study of RD of adipose tissue in the patient’s body is more
informative than BMI for assessing the likelihood of developing osteoporosis in
men with COPD.

P2234
The indices of body composition (IBC) consideration the changes of serum
TNF-α, hormones and oxygen saturation (SO2%) in men with chronic
obstructive pulmonary disease (COPD)
Sviatlana Lemiasheuskaya 1 , Alexander Makarevich 1 , Natalia Vasileva 2 .
1
Internal Medicine No. 1, Belarusian State Medical University, Minsk, Belarus;
2
Dual-Energy X-Ray Absorptiometry, Republic Centre of Medical Rehabilitation
and Balneotreatment, Minsk, Belarus
Aim and objectives: to analyze dynamics of changes of IBC and the relationships
between IBC and TNF-α, leptin (L), parathyroid hormone (PTH), testosterone
free(TF), markers of bone metabolism, SO2%.
Material and methods: Bone mineral content (BMC), Fat mass (FM) and Lean
mass (FFM, excl. BMC) were detected by DEXA. We obtain FMI, FFMI and
BMCI indices. We examined 83 male pts (aged 40-70) and control group: 15
healthy comparable men. The pts were subdivided into 3 groups according to
severity (GOLD).
Results: The value of FFMI was significantly decreased in the 3rd group (17.7
kg/m2 ) vs. the control (20.3), the 1st and 2nd groups (20.5 and 20.2 respectively).
The significant positive correlations were detected between FMI and L, betacrosslaps levels and negative one – with TF (r=0.31, r=0.31, r=-0.38 respectively).
The TF level was lower (p< 0.05) in all pts group vs. the control (6.7 and 10.5
pg/ml respectively). The TNF-α level was inversely related to FFMI (r= - 0.30,
p=0.03). BMCI was significantly and positive correlated with SO2% (r=0.40) and
the level of PTH (r=0.54). FMI, FFMI and BMCI were correlated with pack/years
index (r=- 0.37; r=- 0.37 and r=- 0.30 respectively). Pts of the 3rd group had lower
FMI (4.68 kg/m2 ) than pts with early COPD stages (8.28 and 9.72 kg/m2 in the
1st and 2nd groups; p< 0,001). The BMCI level in 1st and control groups was the
same and was significantly higher (1.06 kg/m2 ) vs. the 2nd and 3rd groups (1.00
and 0.89 kg/m2 respectively).
Conclusions: The dynamic of IBC in these pts depends on levels of severity of
systemic inflammation, hypoxia, and hormonal changes.

P2235
The modern approach to the problem of symptomatic erythrocytosis in
smokers with COPD
Elena Privalova, Natalia Kuzubova, Olga Titova. Head of Department, SPb
Pavlov State Medical University, Saint-Petersburg, Russian Federation Head of
Department, SPb Pavlov State Medical University, Saint-Petersburg, Russian
Federation Head of Department, SPb Pavlov State Medical University,
Saint-Petersburg, Russian Federation

alyzer “Sysmex XT–2000i”. The symptomatic erythrocytosis marked in 42% of
patients with COPD (p<0,01). Patients with COPD is characterized increased
hemoglobin within the erythrocyte (MCH; MCHC) (p<0,001). Patients with very
severe COPD average content of hemoglobin (MCH) was lower (p<0,01). Lower
concentration of hemoglobin (MCHC) was observed with increasing number of
peripheral blood neutrophils (p<0,01). These studies have revealed increased
formation of hemoglobin in red blood cells in patients with COPD. Reducing
the formation of hemoglobin observed in the amplification of inflammation and
severity of COPD.

P2236
Enzymatic activity and clinical parameters in non-cystic fibrosis
bronchiectasis: A cohort analysis
Pieter Goeminne 1 , Jennifer Vandooren 2 , Ans Pauwels 3 , Ann Decraene 1 ,
Ghislain Opdenakker 2 , Lieven Dupont 1 . 1 Respiratory Disease, University
Hospital Gasthuisberg, Leuven, Belgium; 2 Laboratory of Immunology and
Microbiology, Katholieke Universiteit Leuven, Belgium; 3 Laboratory of
Translational Research Center for Gastrointestinal Disorders, University
Hospital Gasthuisberg, Leuven, Belgium
Introduction: Non-cystic fibrosis bronchiectasis (NCFB) is characterized by a
vicious cycle of infection, inflammation and enzymatic actions, reinforcing each
other and leading to progressive lung damage. We aimed to investigate the enzymatic activity in a NCFB population, to compare with controls and to correlate
with clinical parameters.
Methods: 63 patients (27male, 59±18y) with NCFB were recruited and 16 controls
(7male, 56±18y), perfectly matched. Each patient was evaluated by spirometry,
Leicester Cough Questionnaire (LCQ) and Sputum Colour Chart (SCC). Sputum
was induced with hypertonic saline inhalation and succeeded in 49 NCFB patients and 12 controls. Total/differential cell count in sputum was assessed and
total gelatinolytic activity (TGA), neutrophil elastase (NSE) and MMP-9 were
measured.
Results: TGA and NSE were higher in patients vs controls (p=0.04 and p=0.0003)
and both correlated with neutrophil count (NSE: p=0.009; r=0.38 and TGA:
p<0.0001; r=0.60). Subanalysis of high value TGA showed that NSE accounted
for 82% of the activity vs 18% MMP-9 (p<0.0001). There was an inverse correlation between neutrophils and FVC% (p=0.02; r=-0.35) and NSE and FVC%
(p=0.04; r=-0.29) in NCFB. No relationship was seen between total LCQ score,
LCQ subscores and enzymatic gelatinolytic activity. There was however a significant relationship between the SCC and TGA (p=0.003) and NSE (p=0.01). SCC
also correlated with neutrophils (p=0.001).
Conclusion: TGA is significantly higher in NCFB and correlates with indices
of inflammation and infection (neutrophils and SCC). The majority of TGA was
exercised by NSE (82%) in NCFB. No correlation was seen with radiologic score
or LCQ.

P2237
Asthma phenotyping: Correlation between inflammatory phenotype, clinical
parameters and associated comorbidities
Annelies Van Den Bergh 1 , Sven Seys 1,2 , Pieter Goeminne 1 , Lieven Dupont 1 ,
Dominique Bullens 2 . 1 Respiratory Disease, University Hospital, Leuven,
Belgium; 2 Microbiology and immunology, Catholic University of Leuven, Leuven,
Belgium
Introduction: Cluster analysis revealed 5 clinically different clusters of asthma:
mild atopic (1), mild to moderate atopic(2), late-onset non-atopic (3), severe atopic
(4) and severe with fixed airflow obstruction (5) (Moore et al, 2009).
Aim: To link differential cell count and associated comorbidities (BMI, smoking,
atopy, reflux, sinusitis and bronchiectasis) to 5 clusters of asthma based on clinical
features (baseline FEV1, maximal FEV1 and age of onset).
Methods: We retrospectively evaluated clinical records from 140 asthma patients
(44% male; 43y ± 14) with induced sputa, recruited from outpatient clinic of the
University Hospital Leuven between January 1st 2008 and November 1st 2011
and were free of exacerbation for three months prior to sputum induction.
Results: Cluster 1 accounted for 37%, cluster 2 for 26%, cluster 3 for 14% and
cluster 4 for 12%. Cluster 5 was too small for further analysis. Cluster 4 as defined
by Moore and coworkers is significantly associated with more neutrophils (median:
72%, interquartile: 60-82%); p<0.02) in induced sputum as compared to the other
clusters. Relative number of patients with reflux was highest in cluster 3 (55%)
compared to cluster 1, 2 and 4 (29%, 34% and 38%). Presence of sinusitis was
equally distributed between all clusters (p=0.95).
Conclusion: Severe atopic asthmatics have a predominant neutrophilic airway
inflammation. Patients with late-onset non-atopic asthma have the highest rate of
reflux. Previously unrecognized bronchiectasis were detected in 9% of patients.

The aim of was the comparative study of erythrocyte parameters, indicators of
total hemoglobin and hemoglobin within erythrocytes at smokers patients with
COPD. Findings of 64 habitual smokers patients with COPD, 24 smokers with
normal spirometry and 20 nonsmokers healthy individuals similar age and sex.
The following laboratory parameters have been analyzed: number of erythrocytes
(RBC), hemoglobin (HGB), hematocrit (HCT), mean erythrocyte volume (MCV),
average content of hemoglobin (MCH), mean hemoglobin concentration (MCHC),
anisocytosis (RDW-SD), number leukocytes, monocytes, lymphocytes, eosinophils,
neutrophils of peripheral blood. The blood study was carried hematological an-
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Human neutrophil peptides as biotracers of functional impairment in COPD
smokers
Gregorino Paone 1 , Giovanni Schmid 2 , Vittoria Conti 1 , Fulvio Benassi 3 ,
Gilda Giannunzio 3 , Giovanni Puglisi 3 . 1 Department of Cardiovascular,
Respiratory, Nephrologic and Geriatric Sciences, University “La Sapienza”,
Rome, Italy; 2 S. Maria della Pace, IRCCS Don Gnocchi Foundation, Rome, Italy;
3
Department of Respiratory Diseases, S. Camillo-Forlanini Hospital, Rome, Italy
Background: Human Neutrophil Peptides (HNP) are small molecular weight
peptides abundant in neutrophils, which may be released upon activation in the
extracellular environment. Nearly absent in the normal lung, HNP have been
found increased in airways of patients with neutrophil related inflammatory lung
diseases. Recently the presence of HNP has been demonstrated in the lung of
current smokers.
Aim: We aimed to assess whether sputum HNP concentrations could be used to
trace pulmonary functional impairment during COPD clinical course.
Methods: A consecutive population of 138 smokers with and without COPD
was referred to our smoking cessation centre. All participants underwent physical examination, pulmonary function tests; sputum samples were collected at
enrolment.
Results: We evaluated 42 symptomatic smokers; 8 individuals with COPD stage 1;
18 subjects with COPD stage 2; 19 individuals with stage 3 disease and 51 patients
with COPD stage 4. The HNP sputum concentrations were significantly higher
in participants with COPD as compared to symptomatic smokers without airway
obstruction (26.6±11.5 μg/ml vs 1.9±0.8 μg/ml; p<0.0001). Among COPD patients, HNP concentrations were significantly higher in patients with stages 3 and
4 as compared to patients with mild to moderate disease (31.7±8.4 μg/ml; vs
12.3±4.8 μg/ml, p<0.0001).
Importantly HNP sputum levels showed a highly significant negative correlation
with FEV1 and with FEV1/FVC (r= -0.75, p<0.000001 and r=0.4, p =0.000003
respectively).
Conclusion: Our findings suggest that HNP, a major product released by activated
neutrophils, may have a role in monitoring lung inflammation and may be used to
trace airway obstruction during COPD clinical course.
P2239
Comparison between Penh and airway resistance in a mild and severe mouse
model for allergic asthma
Kim Verheijden, Paul Henricks, Frank Redegeld, Frans Nijkamp, Gert Folkerts.
Pharmaceutical Sciences, University of Utrecht, Netherlands
Background: For many years the parameter Penh to measure airway hyperresponsiveness has been under discussion.
Objective: Compare invasive ventilated lung resistance in anesthetized mice with
the non-invasive non-ventilated Penh measurement in conscious mice in a mild
and severe allergic asthma model.
Methods: In Balb/c mice airway hyperresponsiveness and inflammation were
determined. Intraperitoneal sensitization and aerosol of ovalbumine was used to
induce mild asthma. Intraperitoneal sensitization with trinitrophenyl-ovalbumin
followed by intranasal challenge with trinitrophenyl-ovalbumin-IgE was used to
induce severe asthma. One hour after lung function measurement bronchoalveolar
lavage was performed.
Results: A significant increase in airway responsiveness to methacholine was observed in the mild group when lung resistance was measured but not with the Penh.
The increased airway responsiveness was much more pronounced in the severe
group and significant changes were observed using lung resistance measurement or
Penh. In the mild group there was a significant increase in number of inflammatory
cells in the bronchoalveolar lavage which was more pronounced in the severe group.
Interestingly, ventilation of the animals after the lung resistance measurement,
increased even further the number of cells in the bronchoalveolar lavage.
Conclusion: Although the Penh is under discussion, it seems that ventilation of
the animals increases the numbers of bronchoalveolar lavage cells independent of
the severity of asthma. The acute increase of inflammatory cells due to ventilation,
may contribute to the more pronounced increase in airway responsiveness using
the lung resistance measurement.

252. Lung function tests in monitoring airway
diseases
P2240
Is inspiratory capacity (IC) better correlated with functional exercise
capacity than FEV1 in COPD patients?
Hang Siang Wong 1 , Hwee Lee Ng 1 , Corrine Bee Lay Kang 2 . 1 Respiratory
Medicine, Changi General Hospital, Singapore, Singapore; 2 Clinical
Measurement Unit, Changi General Hospital, Singapore, Singapore
Introduction: In COPD, resting residual volume is increased and IC is decreased

as a result of air trapping and hyperinflation. IC decreases further with activity and
may correlate more strongly to exercise capacity than measures of airflow (FEV1).
6 minute walk test (6MWT) is an objective measurement of functional exercise
capacity.
Objectives: The objectives were to examine the correlation between IC and exercise capacity using 6MWT (and FEV1 and exercise capacity) in COPD patients
and to compare the correlation between IC and exercise capacity with FEV1 and
exercise capacity in COPD patients.
Methods: This was a retrospective study. All COPD patients undergoing both
6MWT and spirometry and lung volumes in CGH from 1/1/2008 till 9/11/2011
were included.
Results: 144 subjects were included. Mean age (years) was 69.12(±8.93).
138/144(96.5%) were male. Mean FEV1 (L) was 1.33(±0.57). There was statistically significant correlation between FEV1 and 6MWT distance (simple linear
regression coefficient, r=28.99, p=0.021, 95% confidence interval 4.42 to 53.57).
After adjusting for cardiovascular disease, the correlation was still statistically
significant(r=29.00, p=0.021, 95% CI 4.36 to 53.63). There was statistically significant correlation between IC and 6MWT distance(r=38.81, p=0.003, 95% CI
13.08 to 64.53). After adjusting for cardiovascular disease, correlation was still
statistically significant(r=39.09, p=0.003, 95% CI 13.22 to 64.96).
Conclusion: IC is better correlated with 6MWT distance (functional exercise
capacity) (p=0.003) than FEV1(0.021) in COPD patients. Thus, we concluded
from this study that IC is a better predictor of exercise capacity than FEV1 in
COPD patients.

P2241
Comparison of validity of methacholine and mannitol bronchial challenges in
asthma diagnosis
Konstantinos Porpodis, Kaliopi Domvri, Theodoros Kontakiotis,
Dimitrios Latsios, Dimitrios Ioannidis, Pashalina Giouleka,
Konstantinos Zarogoulidis, Despoina Papakosta. Department of Pneumonology,
Aristotle University of Thessaloniki, Hospital “G. Papanicolaou”, Exochi,
Thessaloniki, Greece
Background: Detection of BHR with methacholine or mannitol have been highly
sensitive tests to identify asthma diagnosis.
Purpose: The purpose of this study was to demonstrate the diagnostic validity
of the two bronchial challenges and their correlation with symptoms, atopy and
inflammatory markers.
Methods: Eighty-eight patients, 47 women and 41 men, aged 14-75 years who
presented with asthma related symptoms and were not on any anti-asthma medication, were challenged with mannitol and methacholine. Medical history, physical
examination, skin prick tests, Asthma Control Test (ACT) and FeNO levels were
also assessed. The clinical diagnosis of asthma was based on bronchodilator
reversibility test.
Results: Sixty seven patients were diagnosed with asthma and 21 without asthma.
Both methacholine (p<0,014) and mannitol (p<0.000) challenges were significant in diagnosing asthma. The sensitivity/specificity was 62,68%/85,71% for
methacholine, 64,17%/95,23% for mannitol and 64,70%/93,75% for both methods together, whereas the positive/negative predictive value was 93,33%/41.86%,
97,72%/45,45% and 97,05%/45,45%, respectively. There was a negative correlation between PC20 of methacholine and the FeNO level p<0,001, and positive with
the PD15 of mannitol p<0,001 and the pre-test FEV1% pred p<0,005, whereas
PD15 of mannitol was negatively correlated with the FeNO level p<0,001. Furthermore, dyspnoea was the only asthmatic symptom associated with FeNO level
p<0,035 and the positivity of mannitol p<0,014 and methacholine p<0,04.
Conclusions: Both provocation methods were equivalent in diagnosing asthma,
although sensitivity/specificity values appeared to be slightly higher in mannitol
challenge.

P2242
Repeatability of peak nasal inspiratory flow rate (PNIF) measurements and
its change after administration of 0.05% oxymetazoline
Anna Dor-Wojnarowska 1 , Jerzy Liebhart 1 , Marek Rabski 1 , Andrzej Fal 1 ,
Bernard Panaszek 1 , Boleslaw Samolinski 2 , Rafal Dobek 1 . 1 Internal Medicine,
Geriatry and Allergology, Wroclaw Medical University, Wroclaw, Poland;
2
Department of Prevention of Envirnomental Hazards and Allergology, Warsaw
Medical University, Warsaw, Poland
Background: Measurement of PNIF is a cheap and easily performed method to
assess nasal patency. However, the assessment of repeatability of this parameter
as well as the threshold value of change which can be considered significant have
not been established yet.
The aim of this study was to assess the repeatability of PNIF measurements and
its change after the administration of 0.05% oxymetazoline.
Methods: Repeated measurements of PNIF (In-Check’s Clement-Clark) were performed in 333 (174 women) healthy volunteers. Subjects were divided into three
age groups (6-7, 13-14 and 20-45 years). Each subject carried out 5 measurements.
PNIF was retaken 30 minutes after inhaling 0.05% oxymetazoline in 294 subjects. The variability of the PNIF was assessed using the coefficient of variation
(CV=standard deviation x 100%/mean).
Results: The first four PNIF measurements significantly differed from each other.
There was no statistically significant difference only between the fifth and fourth
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measurement (p=0,19). PNIF repeatability was found at the acceptable level;. the
median value of CV was 15.5% (0-66), and it did not vary significantly between
age groups. Statistically significant increas in PNIF value by 14.3% (-45, 157%)
was observed the after administration of 0.05% oxymetazoline (p=0,000000)
Conclusions: 1.Only the PNIF value from the 4th and 5th sample did not differ
significantly, thus at least 3 measurremnts are needed.
2.The PNIF is satisfactorily characterized by a relatively low coefficient of variation
(15%).
3. The administration of oxymetazoline 0.05% causes an increase in PNIF by
approximately 14% from the baseline value.

ADO values were determined at recruitment and patients were followed up for a
mean of 4.5 years.
We studied 106 patients (70.5±8.9 yrs.; FEV1 44.4±9.9% of ref.), 35 of whom
(33%) died during follow-up. In this population, FEV1 did not predict mortality,
whereas BODE (p=0.001), U-BODE (p=0.000) and ADO indexes (p=0.003) did.
BMI did not discriminate survival significantly but dyspnea (p=0.003), distance
walked (p=0.000) and age (p=0.02) did.
In patients attending the outpatient clinic of a tertiary referral hospital, FEV1 is
not a good prognostic marker, at variance to age, dyspnea, walked distance, ADO,
BODE and U-BODE indexes.

P2243
Detection of air leaks and their effects on forced oscillometry measurements
Andras Bikov 1,2 , Omar Usmani 1 , Neil Pride 1 , James Hull 1 , Ildiko Horvath 2 ,
Peter Barnes 1 , Paolo Paredi 1 . 1 Airway Disease, National Heart and Lung
Institute, Imperial College, London, United Kingdom; 2 Department of
Pulmonology, Semmelweis University, Budapest, Hungary

P2246
Evaluation of treatment with fixed dose combinations in asthma patients in
primary care in Sweden by using mannitol challenge test
Kerstin Romberg 1,2 , Anna-Carin Berggren 3 . 1 Health Care Centre, Näsets
läkargrupp, Höllviken, Sweden; 2 Department of Respiratory Medicine and
Allergology, Department of Clinical Science, Lund University, Lund, Sweden;
3
Medical Department, Mundipharma AB, Göteborg, Sweden

Introduction: Forced oscillation technique (FOT) is a method to estimate respiratory resistance (Rrs) and reactance (Xrs). However, some common artefacts may
affect the accuracy of FOT readings. In particular, air leaks from lips not sealed
around the mouthpiece, or those from the equipment. We studied the significance
of this artefact and identified possible markers to detect it.
Methods: 11 healthy subjects (33±7 years) underwent FOT measurements (Jaeger,
Wurzburg, Germany) which generated 0.4 kPa peak-to-peak input signals. The Rrs
and Xrs values at 5 and 20 Hz (R5, R20, X5) were registered in parallel with
breathing volumes. To simulate air leaks, we applied artificial holes of increasing
sizes (3.5 mm, 6 mm, and 8.5 mm diameters) on the breathing filter at 1 cm from
the circumference. FOT data were compared to normal values obtained with no
air leaks.
Results: With increasingly bigger filter holes and resulting air leaks, we identified
corresponding larger indentations in the descending limb of the breathing volume
(V (2.2±0.6 mL, 5.3±1.7 mL, 8.7±3.1 mL and 14.4±2.9 mL; respectively,
p<0.001), indicating that V may be a marker for air leak. This was confirmed by
a significant correlation between V and R5 (p<0.001, r=-0.74), R20 (p<0.001,
r=-0.71), X5 (p<0.001, r=0.79) and R5-R20 (p=0.001, r=-0.50). In line with this,
a 1.1 mL increase in V was associated with a 10% decrease in R5 values.
Conclusion: Indentations on the descending limb of the breathing volume may be
used to detect the presence and magnitude of air leaks. Visual inspection of the
data is required to exclude records where indentations are found.
The first author is receiving an ERS Long Term Fellowship.

P2244
Early diagnosis of small airway disease
Evangelia Daniil, Georgios Kaltsakas, Sofia-Antiopi Gennimata,
Anastasios Palamidas, John Jordanoglou, Nikolaos G. Koulouris. 1st Respiratory
Medicine Dept, Athens University, Sotiria Hospital, Athens, Attica, Greece
Inflammatory changes in the peripheral airways of smokers are detected even
when “normal” spirometry is still present, indicating that early structural damage
in the small airways develop before the diagnosis of overt COPD is established.
There are several tests, as FEF25-75% , slope of phase III, and effective time (Thorax
1980; 35: 375-378) and its variations, advocated to early detect small airways
disease and discriminate between smokers and non-smokes. However, it is not
clear which of the aforementioned tests is the “best” for early detection of small
airways disease. We studied 30 (15 men) Caucasian subjects (10 never smokers, 10
smokers with normal spirometry, and 10 COPDers in GOLD I), aged (mean±SD)
52±14 y with FVC%pred=111±12, FEV1 %pred=98±14, FEV1 /FVC%=73±10.
All smokers had smoking history more than 10 pack-years. Simple spirometry, the
slope of phase III (N2 /l), and the effective time at the 60-70% part of the forced
vital capacity of the lung (TEFFp7 ) were measured. The FEF25-75% %pred (64±29)
was abnormal in 16/30 subjects. The N2 /l%pred (192±150) was abnormal in
14/30 subjects. TEFFp7 %pred was 155±88 and was abnormal in 17/30. Multiple
linear regression analysis showed that TEFFp7 %pred is more appropriate, among
the tests performed, for discriminating smokers from never smokers (p=0.008). In
conclusion, TEFFp7 appears to be a sensitive test for the early detection of small
airway disease.

P2245
Prognostic factors in COPD patients controlled in two outpatient clinics
Verónica Hernández, Patricia Sobradillo, Laura Tomás, Laura Cancelo, Francisco
Javier Ribas, Mikel Azpiazu, Vanesa Zorrilla, Begoña Lahidalga, José Luis Lobo.
Respiratory, HUA - Txagorritxu, Vitoria - Gasteiz, Araba, Spain
FEV1 and a number of composite indexes (BODE, U-BODE, ADO) predict mortality in the population of patients with chronic obstructive pulmonary disease
(COPD) at large. However, patients attending the specialized clinics of tertiary
referral hospitals are often old and suffer severe or very severe airflow limitation.
We aimed to compare the prognostic value of FEV1, BODE, U-BODE and ADO
indexes in patients attending the outpatient clinics of Hospital de Cruces, a tertiary
referral hospital in Bilbao (Spain).
Patients from two outpatient clinics were included. FEV1, BODE, U-BODE and

Background: The mannitol challenge test is an indirect bronchial challenge test
suitable for use in a primary-care setting. The test is most often used to diagnose
asthma. In this pilot study the test was used to evaluate the effectiveness of ongoing
treatment with ICS/LABA combination therapy in patients with asthma.
Objectives: To explore the prevalence of optimal treated asthma patients in primary
care in Sweden. The hypothesis was that not all patients are optimal treated.
Methods: Male and female subjects, age 18-65 years with asthma, who were treated
with a fixed dose combination (budesonide/formoterol or fluticasone/salmeterol)
were included in the study. The subjects performed a mannitol challenge test (direct
fall) followed by an inhalation of a β2 -agonist. A new spirometry (reversibility
test) was performed 15 minutes later. The main explorative end-point was positive
or negative response of mannitol challenge test and/or a reversibility of ≥15%.
Results: The preliminary result of this pilot study (100 subjects) shows that an
unexpected, surprisingly high proportion of the asthma patients had a positive
response, either as a direct fall of FEV1 ≥15% in the mannitol challenge test
and/or a reversibility of ≥15%.
Conclusion: The result of this study indicates that a large proportion of asthma
patients in primary care, who are currently treated with fixed dose combination
therapy, may not be optimally treated. Further research is needed to support these
findings and to understand the reasons.

P2247
Difference of respiratory reactance between mild and moderate COPD by
forced oscillation technique using a MostGraph-01
Yasuhiro Yamauchi, Tadashi Kohyama, Taisuke Jo, Masafumi Horie,
Yuu Mikami, Takahide Nagase. Respiratory Medicine, The University of Tokyo,
Japan
Background: COPD is characterized with persistent airflow limitation caused
by airway inflammation and parenchymal emphysema. The Forced Oscillation
Technique (FOT) can detect the lung impairment by measuring respiratory
impedance during tidal breathing without special maneuver of respiration. Respiratory impedance consists of resistance and reactance (Xrs), which dynamically
change during tidal breathing in COPD patients. We evaluated the difference of
the Xrs in respiratory cycle between mild and moderate COPD.
Methods: We recruited 26 outpatients with stable mild (n=13) and moderate
(n=13) COPD at the University of Tokyo Hospital. The impedance of respiratory
system was measured by FOT using MostGraph-01, which was manufactured in
Japan CHEST Company. The Xrs during inspiratory and expiratory phase during
tidal breathing were evaluated at 4 Hz of oscillatory frequency. Comparisons of
Xrs between both groups were performed using the Student’s t-test.
Results: The mean Xrs at 4 Hz (X4) in respiratory cycle were similar in mild and
moderate groups. There were also no significant differences between inspiratory
X4 (insX4) and expiratory X4 (exX4) in both groups. However, the ratio of insX4
to exX4 in mild COPD was significantly lower than that in moderate COPD
(p=0.031).
Conclusion: The ratio of insX4 to exX4 during tidal breathing in mild COPD was
lower than moderate COPD. During tidal breathing, the Xrs changes in inspiratory
and expiratory phase and might be influenced by airway obstruction and parenchymal emphysematous change. The measurement of Xrs during tidal breathing might
be useful property to distinguish the severity of COPD.

P2248
Mannitol challenge testing in clinical practice and its role in identifying
aiways hyperreactivity
Alison Gill, Ian Clifton. Department of Respiratory Medicine, St. Jame’s
University Hospital, Leeds, United Kingdom
Introduction: Mannitol challenge testing can be useful in asthma diagnosis, to
demonstrate objective evidence of airways hyperreactivity (AH).
Aim: To review mannitol testing locally, identify characteristics of those with
positive and negative tests, and look at outcomes in terms of diagnosis and clinical
improvement.
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Methods: We reviewed all tests in our Trust between 2009 and 2011, compared
baseline spirometry between positive and negative tests, and looked at immunological evidence of atopy. We reviewed clinic letters for change in diagnosis or
management, as well as symptomatic improvement and whether patients were
discharged from follow-up (representing clinical stability).
Results: Tests were performed on 177 patients between April 2009 and October
2011. The positive and negative groups were compared in terms of spirometry and
immunological evidence for atopy (total IgE and IgE to inhaled allergen mix and
aspergillus). The test was positive in 40 patients (22.6%). Of these, immunological
evidence of atopy was greater than in those with negative tests (mean total IgE 275
vs. 132; IgE to IAM 5.48 and 4.73; IgE to aspergillus 0.6 and 0.25 respectively).
Baseline spirometry tended towards more airflow obstruction in the positive group
though the means were both within normal range (89% and 97% predicted). Of
the 126 patients for whom we had data the mannitol challenge resulted in changes
in treatment and improved symptoms in 115 (91.2%).
Conclusion: Bronchial provocation testing is useful in identifying those with AH,
and for guiding treatment leading to symptomatic improvement.

P2249
Best time for evaluating the response to bronchodilators
Abouda Maher, El Goul Jamel, Youngui Ferdaous, Triki Miriam, Charfi Med
Ridha. Pneumology, FSI, La Marsa, Tunis, Tunisia

P2251
Comparison of SAPADIA and ECCS lung function normal values in a Swiss
hospital setting
Jochen Rüdiger 1 , Florent Baty 1 , Andreas Bloch 1 , Lukas Kern 2 , Tino Schneider 1 ,
Martin Brutsche 1 . 1 Pneumologie, Kantonsspital St. Gallen, St. Gallen,
Switzerland; 2 Pneumologie, Zuger Kantonsspital AG, Baar, Switzerland
The SAPALDIA survey observed better lung function in healthy volunteers than
the common ECCS normal values (ECCS) predicted. We thus introduced the
SAPADIA normal values (SAP) for lung function interpretation at the Kantonsspital St. Gallen. We currently analyzed the distribution of FVC and FEV1 in
non-pulmonary patients with a normal lung function comparing SAP and ECCS
(so far 379 lung functions). Data was analyzed using descriptive statistics, BlandAltman (BA) analysis and linear regression. Estimated bias and precision were
calculated.
For FEV1 we observed a significant difference between ECCS and SAP only in
elderly men (>59 y.o.) (7±336 vs. 122±336 ml/s). When comparing FVC using
SAP, the Bland Altman analysis revealed a bias, which was significantly lower
using ECCS (e.g. in men bias of SAP was 0.33 l (0.27-0.39), bias of ECCS was
0.18 l (0.11-0.24), (fig.1, lower panels).

Introduction: There is no clear consensus on the time of interpretation of the
bronchodilator effect. The interval between administration of bronchodilator type
β2-agonist short-acting and the practice of post bronchodilator spirometry remains
a controversial issue. Our objective was to define the optimal time of bronchodilator responsiveness in assessing the reversibility or otherwise of an obstructive
respiratory disorder (ORD).
Materials and methods: Analytical study prospectively over a period of 8 months,
performed in the pneumology service of FSI Hospital Security. The study included
patients with ORD defined by an FEV/FVC <0.7 and who had consulted outside
of an exacerbation. Flows and expiratory volumes (FEV, FVC) were measured
before and after bronchodilator in the 5th, 10th, 15th, 20th and 30th minute. The
response to BD was expressed in absolute and percentage change from baseline.
Results: 58 patients were included in the study, mean age 54±15 years with a
majority of men. Our study was conducted in patients with asthma and COPD
whose airway obstruction was moderate (FEV = 2 liters, or 62±15% predicted).
(1) The maximum response after bronchodilator occurred at the 20th and 30th
minutes respectively for FVC and FEV. (2) The number of reversible patients was
guideline depending. (3) The maximum number of reversible patients was obtained
in the 20th minute with a significant difference compared to that observed at the
5th and 10th minute.
Conclusion: The interpretation of the response to bronchodilator in the 20th
minute after was the ideal time to assess the reversibility of ORD.
In summary, SAP tended to overestimate FVC and FEV1 in eldery men compared
to ECCS. However, absence of a pulmonary consultation in our population does
not exclude a slight impact of the underlying disease on lung function.
We consider SAP for FEV1 and FVC appropriate for the measurement of lung
function of our population. Cut-off values require special attention especially in
elderly.

P2250
Small airway dysfunction by impulse oscillometry system (IOS) in asthma.
Relationship with spirometry, bronchodilator response and disease control
Roberta Pisi, Panagiota Tzani, Marina Aiello, Enrico Martinelli,
Emilio Marangio, Dario Olivieri, Alfredo Chetta. Clinical Sciences Dpt,
Respiratory Disease Unit, University Hospital, Parma, Italy
Rationale: Small airways are relevant to the pathophysiology of asthma
Objective: We investigated the relationship between small airway function, as
assessed by IOS and spirometry, bronchodilator response, disease control and
fractional exhaled nitric oxide (FeNO) values, in asthmatic patients.
Methods: We studied 38 patients with asthma (24 F, age range 16-70 yr). The fall
in resistance from 5 to 20 Hz (R5–R20) and reactance at 5 Hz (X5) in kPa s l1 by
IOS and spirometry at baseline and after 400 mcg of salbutamol were measured.
Asthma Control Test (ACT) and FeNO (in ppb) were also recorded.
Results: R5-R20 and X5 were significantly related to spirometry, with FEF25-75
being the parameter stronger related. By the ROC curve method, the FEF25-75 cutoff point, which better identified patients with an increase in R5-R20 was ≤ 38%
of pred (0.95 sensitivity and 0.78 specificity). When the bronchodilator responses
were considered, only the post-bronchodilator FEV1 percent changes correlated to
the corresponding R5-R20 values (p<0.05). ACT score, but not FeNO values was
related to R5-R20 (p<0.001) and X5 (p<0.01) values. Logistic regression analysis
showed that increased R5-R20 was independently associated with poor controlled
asthma (p<0.05).
Conclusions: We found that R5-R20 and X5 were related to FEF25-75 , as baseline
values but not as percent change after bronchodilator. The increase in peripheral
airway resistance was associated with a poor asthma control, but not with FeNO
values. These results further confirm the value of IOS as investigative tool in
asthma.

P2252
Prevalence of hyperinflation and its reversibility in asthma patients with
poorly controlled disease or significant dyspnea
Thierry Perez 1 , Pascal Chanez 2 , Daniel Dusser 3 , Daniel Vesque 4 ,
Philippe Devillier 5 . 1 Service Clinique des Maladies Respiratoires, CHRU de Lille
- Hôpital Albert Calmette, Lille, France; 2 Département des Maladies
Respiratoires, AP-HM, Laboratoire d’immunologie INSERM CNRS U 600,
UMR6212, Université de la Méditerranée, Marseille, France; 3 Service
Pneumologie, Hôpital Cochin - Groupement Hospitalier Universitaire Ouest APHP, Paris, France; 4 Direction des Affaires Médicales, Laboratoire Chiesi SA,
Courbevoie, France; 5 UPRES EA 220, Hôpital Foch, Suresnes, France
Introduction: Inflammation in asthma involves proximal and distal airways. The
latter may induce a significant hyperinflation (HI).
Aim: To evaluate the prevalence of HI by body plethysmography in asthmatic
patients with poorly controlled disease and/or significant dyspnea.
Methods: In 324 patients (age 49±17; FEV1 75±18% pred) insufficient asthma
control was defined by an ACT score < 20 (n = 302) or a significant dyspnea by
a MRC score ≥ 1 (n=22).
HI was defined by either a RV > pred + 1.64 RSD (=RV-HI) or a FRC > 120%
pred (= FRC-HI). HI reversibility after bronchodilator was defined by a decrease
of RV > 20% or a reduction of FRC > 10% from baseline. Change in dyspnea
and chest tightness were evaluated by a VAS.
Results: HI was found in 49% (RV-HI) and 47% (FRC-HI) of cases. Prevalence
of HI was higher in patients with a FEV1 < 60% pred than in those with a FEV1
> 80% pred: 78% for RV-HI and 70% for FRC-HI, vs 34% and 40%, respectively.
ACT score was lower in patients with FRC-HI (13.4±4 vs 14.6±4; p = 0.004).
Post-bronchodilator change was -10±13% for FRC, and - 12±21% for RV. HI
reversibility was obtained in 59% of cases with RV-HI and 47% of cases with
FRC-HI. Chest tightness decrease after bronchodilator was greater in patients with
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baseline FRC-HI (- 44±25 vs - 37±24 mm, p = 0.02). Dyspnea improvement was
higher in those with baseline RV-HI (- 45±26 mm vs - 38±23, p = 0.02).
Conclusion: Hyperinflation is frequent in poorly controlled asthma, including
patients with normal FEV1 , suggesting an involvement of distal airways. It appears
reversible in more than half of cases.

P2253
Spirometry and home oxygen in COPD patients with and without a history of
illicit drug smoking
Andrew Singer, Nicola Garner, Janet Bonner, Tracy Monaghan, Hassan Burhan.
Respiratory, Royal Liverpool University Hospital, Liverpool, United Kingdom
Our 960 bed inner city hospital has 3 full time COPD nurses providing a 7-day
a week service reviewing patients admitted with COPD exacerbations. They are
employed with a view to reducing length of stay and preventing re-admissions.
The team audited their work prospectively.
Several patients have recurrent admissions with exacerbations of COPD. We looked
at the database from January 2009 to September 2011 and compared spirometric
confirmation of COPD and home oxygen prescription amongst four groups of
patients: Ex-tobacco smokers and active tobacco smokers with and without a
history of illicit drug smoking.
Results:
No history of drug use

History of Drug Use

70
1114
244 (22)
489 (44)

53.9
252
59 (23)
118 (47)

Average Age (yrs)
Number of Admissions
Home oxygen (%)
Spirometry (%)

No history of drug use

Average Age (yrs)
Number of Admissions
Home oxygen (%)
Spirometry (%)

forced expiratory volume in 1 s (FEV1 ) (mean, 30%) after methacholine challenge
was almost similar to the change in R20 (20%). However, the change in R5 (77%)
after methacholine challenge was significantly greater than the change in FEV1 ,
and this finding is consistent with its greater sensitivity to airway dilated responses
after salbutamol administration.
The proportional change in R5 after methacholine and salbutamol administration is
attributable to variable small airway functions, suggesting that R5 may potentially
represent ventilation heterogeneity in asthma patients.

P2255
Heterogeneity of small airways flow and hyperinflation are markers of a
persistent obstruction phenotype in severe non-controlled asthmatics
Regina Maria Carvalho-Pinto, Alberto Cukier, Luciene Angelini, Frederico Leon
Arrabal Fernandes, João Marcos Salge, Rafael Stelmach. Pulmonary Division,
Heart Institute (InCor) - University of São Paulo Medical School, São Paulo, SP,
Brazil
Persistent functional impairment in some severe asthmatics,even after maximal
treatment, is usually linked to inflammation, which does not explain all asthma
limitations and seems to be determined by small airways structural changes too.
Objective: Evaluate functional mechanisms related to persistent airflow obstruction
(PAO) after an intensive therapeutic regimen in severe asthmatics.
Methods: Non-controlled severe asthmatics received high inhaled corticosteroid
dose (ICs) plus LABA for 12 weeks and oral corticosteroid (OC) in the first
two weeks, after which they were classified into PAO by an FEV1 after BD<
80% plus FEV1 /FVC ≤ 0.70. Complete airway reversibility were labeled non
persistent airflow obstruction (NPAO). Both groups were compared. Ex smokers
>10 pack-years were excluded.
Results: At baseline, FEF2575, RV/TLC and resistance (Raw) were significant
different between NPAO and PAO.

History of Drug Use

Ex-Tobacco
Smokers

Active Tobacco
Smokers

Ex-Tobacco
Smokers

Active Tobacco
Smokers

71.3
607
100 (22)
242 (40)

68.4
507
13 (22)
247 (49)

57.3
42
20 (48)
20 (48)

53.1
210
39 (19)
98 (46)

NPAO (n=14)

FEF 25–75
Raw
VR/TLC
dN2

Conclusion: There were no significant differences in the proportion of patients that
had documented spirometry or a home oxygen prescription amongst those with
and without a history of illicit drug smoking. A greater proportion of ex-smokers
with a history of illicit drug smoking had a home oxygen prescription. This may
reflect more severe disease which may be caused by the additional damaged caused
by drug smoking.

P2254
Assessment of ventilation heterogeneity by impulse oscillometry in patients
with mild asthma
Gakuya Tamagaki, Hiroshi Kanazawa, Yukari Kon, Naoko Yoshii,
Yukikazu Ichimaru, Kazuhisa Asai, Yoshihiro Tochino, Kazuto Hirata.
Respiratory Medicine, Osaka City University, Osaka, Japan
Ventilation heterogeneity is an independent determinant of airway hyperresponsiveness (AHR) in asthma, and its measurement is complex and technically difficult.
Impulse oscillometry (IOS) is increasingly used to obtain information on the state
of the respiratory system. In this study, we determined the clinical validity of IOS
as a novel and simple method for the assessment of ventilation heterogeneity in
asthma.
Serial measurement of resistance at 5 Hz (R5) or 20 Hz (R20) by IOS was
performed in 23 mild asthmatic patients and 28 normal control subjects; the
measurements were made at baseline, after methacholine (maximal dose) provocation test for asthma and subsequent salbutamol administration. Further, exhaled
nitric oxide (eNO) levels were examined and pulmonary function test was also
performed.
The baseline R5, but not R20, was significantly higher in asthmatic patients than
in controls. Both R5 and R20 were not significantly correlated with the degree
of airway obstruction and eNO levels. However, R5 was significantly correlated
with the severity of AHR (r = -0.55, P = 0.01), whereas R20 was not. The change in

PAO (n=48)

Baseline

After OC

Baseline

After OC

39±12
208±82
137±28
368±171

69±28*
105±38*
117±25*
125±78*

24±13†
330±119†
173±32†
572±336

33±15*†
268±132†
159±33*†
338±296*†

All PAO values, including Slope of phase III of the single breath nitrogen washout
test (dN2), became different after OC and did not return to normal. ACQ in NPAO
decreased to near normal values (1.75±0.94).
Conclusion: Persistent obstruction phenotype in severe asthmatics showed a
high heterogeneity of airflow measured by dN2 and early airway closure due to
high RV/TLC suggesting a fixed impairment in small airways. VEF1 changes in
these patients seem to be influenced by small airway disease. PAO also impairs
improvement in asthma control scores.

P2256
Change in pulmonary function abnormalities in sarcoidosis over time:
A review of 75 cases
Christopher Atkins, Andrew Wilkes, Orion Twentyman, Chris Atkins,
Chris Atkins. Department of Respiratory Medicine, Norfolk and Norwich
University Hospital, Norwich, Norfolk, United Kingdom
Airflow obstruction is common on initial pulmonary function tests (PFTs) in
Sarcoidosis. Little has been published about change in PFTs over time, or with
treatment. We examined PFT change in patients diagnosed with Sarcoidosis over
a 14 year period.
75 patients were included. Median follow-up was 5.1 years. Patients were divided
into those treated prior to follow-up (n=39) and those not (n=36). Results are
shown in table 1.
Treated patients tended to have greater deterioration of their PFTs. The difference
was non-significant, except for a lower decline in FEV1/FVC ratio in those untreated. Previous research (Miller et al. Chest 2011; 139:52-59) suggests fixed ratio
values are less accurate than percentile predicted; here, there was no statistical
difference in percentile change between groups.
Absolute FEV1 and FVC values declined in both groups, though less in those
untreated. Both groups showed greater than expected annual decline in FEV1

Abstract P2256 – Table 1. Absolute and centile values (baseline, follow-up and within-group differences)
Presentation
Outcome
FEV1 (L)
FVC (L)
FEV1/FVC Ratio
FEV1 (centile)
FVC (centile)
Ratio (centile)

Follow-up

Within-group difference

Untreated

Treated

Untreated

Treated

Untreated

Treated

2.83
3.66
77.4%
35.5
46.1
34.4

2.61
3.40
77.2%
25.5
32.7
35.7

2.77
3.65
76.2%
50.9
68.8
34.7

2.38
3.31
72.1%
38.3
58.8
28.5

–0.07*
–0.01*
–1.2%
15.5
22.7
0.3

–0.23*
–0.09*
–5.2%
13.0
26.3
–6.5

*L/year change.
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Between-group mean difference (95% CI)

0.16* (–0.05–0.37)
0.08* (–0.17–0.34)
4% (0.58–7.42)
2.64 (–8.56–13.85)
–3.39 (–17.28–10.50)
7.47 (–4.90–19385)
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(Kerstjens et al. Thorax 1997;52:820-7), though both improved their percentile
predicted values, with no significant difference in FEV1 or FVC change between
groups.

P2257
Lung clearance index is a reliable and sensitive measure of airways disease in
bronchiectasis
Stephen Rowan 1 , Judy Bradley 2 , Madeleine Ennis 1 , Alex Horsley 3 ,
Nicholas Bell 4 , Per Gustafsson 5 , Joseph Stuart Elborn 1 . 1 Centre for Infection
and Immunity, Queen’s University Belfast, United Kingdom; 2 School of Health
Sciences, University of Ulster, Belfast, United Kingdom; 3 Wythenshawe Hospital
Adult CF Centre, University Hospitals of South Manchester, Manchester, United
Kingdom; 4 Bristol Adult CF Centre, University Hospitals Bristol NHS
Foundation Trust, Bristol, United Kingdom; 5 Department of Pediatrics, Central
Hospital, Skövde, Sweden
Introduction: In bronchiectasis (BE), there is a need for a sensitive outcome
measure that is responsive to interventions, particularly in those with mild disease.
FEV1 is insensitive to small airways disease and is often within normal range in
BE. Lung clearance index (LCI) is a measure of ventilation inhomogeneity derived
from multiple breath washout (MBW).
Objective: To assess intra and inter-visit repeatability of LCI and determine the
relationship between FEV1 and LCI in stable BE.
Methods: Inclusion criteria: HRCT diagnosis of BE within 5 years; clinically
stable (>4 weeks no infective symptoms); no features of CF. Participants attended
for 2 visits, 2 weeks apart. At each visit they performed MBW in triplicate, using
0.2% SF6 and a modified InnocorTM device. LCI was derived from the mean of
at least 2 acceptable washouts. Spirometry was performed to ATS/ERS standards.
Results: 30 patients (14M/16F) attended for 2 visits. The mean (SD) age was 56.6
(14) yrs. Mean (SD) FEV1% predicted was 84.8 (20.7), range (40-117). Mean (SD)
LCI was 9.2(1.7) on visit 1 and 9.3(1.9) on visit 2 (normal <7.5). The intra-visit
and inter-visit intraclass correlation coefficient was 0.94. LCI negatively correlated
with FEV1 (r=-0.73, p<0.001) and FEF25-75 (r=-0.84, p<0.001). Sensitivity of
LCI, FEV1 and FEF25-75 for the diagnosis of bronchiectasis by CT was 83%,
40% and 73% respectively.
Conclusions: This is the first report of LCI in BE. LCI has good intra and inter-visit
repeatability. Across a range of FEV1 there is a strong relationship between LCI
and FEV1. LCI is a more sensitive test of lung function than FEV1 and FEF25-75,
and is abnormal in the majority of people with BE who have a normal FEV1.

P2258
Managing asthma in the outpatient clinic – Can the FEV1/FVC indicate
when to do a reversibility test?
Celeste Porsbjerg, Asger Sverrild, Lise Stensen, Birgitte Nybo Jensen,
Backer Vibeke. Respiratory Research Unit, Bispebjerg Hospital, Copenhagen,
Denmark
Background: Testing for reversibility to SABA often constitutes the first step
of a diagnostic assessment of asthma. However, patients with a normal or nearnormal lung function often do not have significant reversibility, and performing
reversibility testing in these patients may not be cost-effective.
Aim: To describe the value of the FEV1/FVC ratio using lower limit of normal
(LLN) for predicting significant reversibility to SABA, and to define optimum
cut-points that might be applied clinically.
Methods: The MAPOut I study is a retrospective observational study of all patients consecutively referred to a tertiary hospital specialist clinic over a 12- month
period, on suspicion of asthma (n=221).
Results: In total, 122 subjects (55%) had a reversibility test performed, among
whom 28 (23%) had a significant response to beta-2-agonist, defined as an increase
in FEV1 of 12% or more, and at least 200 mL. The area under the curve of the
FEV1/FVC % of the LLN for predicting reversibility was 0,76 (p<0,001). The
FEV1/FVC ratio was above the LLN in 77% of newly referred asthma patients,
including subjects who had a reversibility test performed (94/122 (77%)). Only
14% of subjects with an FEV1/FVC above the LLN had significant reversibility,
compared to 54% of subjects with an FEV1/FVC ratio below the LLN.
Conclusion: Absence of significant airflow obstruction at rest was associated
with a low likelihood of reversibility to beta-2-agonist. The majority of subjects
referred for specialist assessment on the suspicion of asthma did not have airflow obstruction. In these subjects, alternative diagnostic strategies may be more
cost-effective.

analyse added lung sounds to aid diagnosis of many respiratory diseases. The wall
area of the main bronchi, expressed as a percentage of the cross-sectional area
of each branch, is a biomarker of chronic airway inflammation which is raised in
COPD. The objective of this study was to explore the possible relationship between
characteristics of crackles measured by CALSA and percentage of wall area of the
main bronchi measured by High Resolution Computed Tomography (HRCT), and
hence the possibility of using crackles as a biomarker of COPD. 26 participants
(9 healthy non-smokers, 9 healthy smokers and 8 COPD) were recruited. Lung
sound data were recorded using a digital stethoscope. HRCT scans were conducted
using a Siemens Sensation 64 CT scanner and the resulting data were analysed
using the Pulmonary Workstation 2 (Vida Diagnostics, Iowa, US) software to give
measurements of airway geometry. The results showed that the percentage of wall
area at the right upper bronchus correlated with the two cycle duration of crackles
(r=-0.39, p=0.025) recorded at the right upper lobe (RUL), the number of crackles
per breathing cycle (NCpB) at RUL (r=-0.49, p=0.005) and NCpB at right lower
lobe (r=-0.49, p=0.006). Additionally, the NCpB at RUL was found to significantly
predict the percentage of wall area at the right upper bronchus (adjusted R2 =0.20,
R2 =0.24, p=0.010). These initial results suggest NCpB might be useable to predict
changes in percentage of wall area caused by the chronic inflammation of the main
bronchi, though a larger sample is needed to confirm it. This suggests that crackles
could possibly be used as a biomarker of COPD.

253. Inflammation in airway diseases: diagnosis
and management
P2260
Additive role of exhaled NO and blood eosinophil count to predict wheezing
in a random population sample
Andrei Malinovschi 1 , Joao Fonseca 2 , Tiago Jacinto 2 , Kjell Alving 3 ,
Christer Janson 4 . 1 Dept. of Medical Sciences: Clinical Physiology, Uppsala
University, Uppsala, Sweden; 2 Dept. of Health Information and Decision
Sciences, University of Porto, Portugal; 3 Dept. of Women’s and Children’s
Health, Uppsala University, Uppsala, Sweden; 4 Dept. of Medical Sciences:
Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden
The fraction of nitric oxide in exhaled air (FeNO) and blood eosinophil count
(B-Eos), markers of local and systemic eosinophil activation, respectively, are
increased in asthma. Little is known about the relation to reported wheezing in a
random population sample or the additive value of these two methods.
FeNO (NIOX Mino) and B-Eos were measured in 12,408 subjects aged 6-79 years
from the National Health and Nutrition Examination Survey 2007-08 and 2009-10.
Current wheezing, hay fever and smoking habits were questionnaire-assessed.
Subjects with wheezing had higher FeNO and B-Eos than subjects without wheezing (p<0.001). Slightly increased FeNO (25-50 ppb) and high FeNO (>50 ppb)
related to a higher wheezing prevalence than normal FeNO (14% and 25% vs 12%
for normal FeNO, p=0.001). Slightly increased B-Eos (300-500 Eos/mm3 ) and
high B-Eos (>500 Eos/mm3 ) related to a higher wheezing prevalence than normal
B-Eos (17% and 22% vs 11% for normal B-Eos, p<0.001). The risk of wheezing
increased with increased B-Eos for subjects with high FeNO and, similarly, with
increased FeNO for subjects with high B-Eos (Table).
Risk of wheezing (odds ratios) with increased FeNO and B-Eos

Normal FeNO
Intermediate FeNO
High FeNO

Normal B-Eos

Intermediate B-Eos

High B-Eos

1
1.29
1.81

1.41
1.81
3.51

1.51
2.68
5.56

Adjusted for gender, age, BMI, smoking and hay fever.

In conclusion, the prevalence of wheezing increased in this random population
sample with increased FeNO and blood eosinophil count and the predictive values
of these biomarkers for wheezing is additive. The clinical importance of these
findings in asthma with regard to phenotyping and individualized treatment has to
be determined.

P2261
The effect of long-term macrolides therapy for acute exacerbation of chronic
obstructive pulmonary disease: A meta-analysis
Guoyan Yao 1,2 , Moqin Zhang 1 , Zhancheng Gao 1 , Yanliang Ma 1 . 1 Respiratory
and Critical Care Medicine, Peking University People’s Hospital, Beijing, China;
2
Respiratory Medicine, Beijing Fengtai Hospital, Beijing, China

P2259
The prediction of airway wall thickening by computer aided lung sound
analysis
Surussawadi Mackawan 1 , Anne Bruton 1 , Anna Barney 2 , Michael Bennett 3 ,
Tom Havelock 3 . 1 Faculty of Health Sciences, University of Southampton,
Hampshire, United Kingdom; 2 Institute of Sound and Vibration Research,
University of Southampton, Hampshire, United Kingdom; 3 Southampton Centre
for Biomedical Research, University Hospital Southampton NHS Foundation
Trust, Southampton, Hampshire, United Kingdom
Computer Aided Lung Sound Analysis (CALSA) has been used to detect and

Introduction: Chronic obstructive pulmonary disease (COPD) exacerbations are
associated with frequent hospital admission reduction of lung function, and decreased quality of life. Macrolides have airway antiinflammatory actions and may
reduce the frequency of COPD exacerbations.
Methods: We searched PubMed and Embase databases to identify randomized
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controlled trials (RCTs) that assessed the effect of long-term macrolides therapy
for COPD. The primary outcome assessed was frequency of acute exacerbations
during follow-up. Both the fixed and random-effects models were used to obtain
the hazard ratio of exacerbations associated with the use of macrolides versus
controls or placebo depending on the heterogeneity of effects among studies.
Results: Combining six studies (N=1485), use of macrolides showed can decrease
relative risk of experiencing acute exacerbation of COPD [point estimate=0.592,
95%CI(0.423, 0.829), P <0.05], but the effect on number of patients with at least
one exacerbation was not so sure (RR=0.58, 95%CI[0.33, 1.04], P=0.07). However,
subgroup analysis found that prolonged treatment period to more than 6 months
can decrease not only relative risk of experiencing acute exacerbation of COPD
(with Point estimate=0.569, 95% CI [0.416, 0.778], P<0.05), but also number of
patients with at least one exacerbation(RR=0.50, 95%CI (0.27, 0.90), P=0.02).
Five studies reported adverse events, and adverse events were more frequent with
macrolides (RR=1.35,95%CI(1.09,1.67),p=0.007).
Conclusions: Long-term macrolide therapy in patients with COPD can decrease
exacerbations, but the safety is not sure.

P2262
The CT emphysema index is a predictor for exertional desaturation in COPD
patients without resting hypoxemia
Changhwan Kim 1 , Yong Bum Park 1 , Joon Beom Seo 2 , Yeon-Mok Oh 3 ,
Sang-Do Lee 3 . 1 Department of Pulmonary and Critical Care Medicine, Hallym
University Kangdong Sacred Heart Hospital, Seoul, Korea; 2 Department of
Radiology, and Research Institute of Radiology, Asan Medical Center, University
of Ulsan College of Medicine, Seoul, Korea; 3 Department of Pulmonary and
Critical Care Medicine, and Clinical Research Center for Chronic Obstructive
Airway Diseases, Asan Medical Center, University of Ulsan College of Medicine,
Seoul, Korea
Background: Although numerous studies have attempted to correlate various
clinical tests with exertional desaturation in patients with COPD, no test has shown
significant positive predictive value. The aim of this study was to identify clinical
predictors of exertional desaturation focusing on the CT indices, and to determine
whether an association exists between exertional desaturation and a particular
COPD phenotype.
Methods: A total of 224 subjects were selected from the Korean Obstructive Lung
Disease cohort. Exertional desaturation was defined as a post-exercise oxygen
saturation (SpO2 ) of <90% or a ≥4% decrease. The cohort was divided into
desaturator (n=47) and non-desaturator (n=177) groups
Results: Significant differences were observed between the groups in terms of age,
BODE index, forced expiratory volume in 1 second (FEV1 ), diffusing capacity, and
resting SpO2 . The CT emphysema index was significantly higher in the desaturator
group. Multivariate analysis showed that the CT emphysema index (RR, 1.028;
95% CI, 1.001 to 1.056; p=0.046) and resting SpO2 (RR, 0.790; 95% CI, 0.648
to 0.965; p=0.021) were significant independent predictors. In the desaturator
group, the rate of decline in FEV1 was more rapid and health-related quality of
life worsened faster than in the non-desaturator group over a 3-year period of
follow-up.
Conclusions: In patients with COPD, exertional desaturation possibly occurs in
parallel with an increase in the CT emphysema index. Exertional desaturation may
be a manifestation of emphysema phenotype, and COPD patients with exertional
desaturation are associated with a more rapid decline in lung function and poorer
health-related quality of life.

P2263
Managing asthma in the outpatient clinic: Is the diagnosis of asthma
confirmed objectively according to guidelines?
Lise Stensen, Celeste Porsbjerg, Asger Sverrild, Birgitte Nybo Jensen,
Backer Vibeke. Respiratory Research Unit, Department of Respiratory Medicine,
Bispebjerg University Hospital, Copenhagen, Denmark
Background: GINA guidelines recommend that a diagnosis of asthma is confirmed by an objective measurement of lung function or the presence of airway
hyperresponsiveness. However, currently no diagnostic flowchart exists on asthma,
and objective tests are used inconsistently.
Aim: To examine the use of diagnostic tests in newly referred patients with
possible asthma in a specialized outpatient clinic.
Methods: The MAPOut I study is a retrospective observational study of all patients consecutively referred to a tertiary hospital specialist clinic over a 12-month
period, on suspicion of asthma (n=221).
Data on lung function, peak flow, reversibility to beta2-agonist and airway hyperresponsiveness (AHR) was collected.
Results: Of 221 patients referred to the outpatient clinic with possible asthma, 128
(58.4%) were diagnosed with asthma. At least one objective test was performed
in 103 (80.5) of the 128 subjects diagnosed with asthma (reversibility (57.8%),
bronchial provocation (53.1%), PEF monitoring (5.0%).
Among these 128 subjects, 80 had at least one positive test confirming presence
of disease, corresponding to 63% of all subjects diagnosed with asthma.
Conclusion: Among patients diagnosed with asthma in a tertiary specialist clinic,
the diagnosis of asthma was confirmed objectively in 63%. In a significant proportion of patients, treatment decisions were based solely on the presence of
symptoms.

P2264
The effect of bronchiectasis on asthma exacerbations
Jaehyung Lee, Byounghoon Lee, Sanghoon Kim. Internal Medicine, Eulji
Hospital, Seoul, Korea
Background: Bronchiectasis and asthma are different disease, However, some patients have both diseases. There are insufficient data for the effect of bronchiectasis
on asthma exacerbations.
Methods: We investigated 2270 patients having asthma in our hospital. Fifty
patients had bronchiectasis and asthma. These patients were compared with fifty
age and gender matched patients having asthma only. We evaluated frequency of
asthma exacerbations (steroid use, emergency room (ER) visit and hospitalization)
in each group.
Results: The prevalence of bronchiectasis among the asthma patients was 2.2%.
Follow up duration of each group was 51.9±35.2 months for asthma with
bronchiectasis and 53.8±29.8 months for pure asthmatics. The number of asthma
exacerbation/year (1.08±1.68 vs 0.35±0.42, p=0.004), steroid use/year (0.9±1.54
vs 0.26±0.36, p=0.006), ER visit/year (0.46±0.84 vs 0.26±0.36, p=0.001) and
hospitalization/year (0.7±1.44 vs 0.1±0.17, p=0.4) due to asthma exacerbation
was higher in asthma with bronchiectasis.
Conclusion: The number of asthma exacerbation, steroid use, and ER visit due to
asthma exacerbation was higher in asthma with bronchiectasis than pure asthma.

P2265
Adherence to asthma treatment: Can it be improved in general practice?
Maja Bornemann, Vibeke Backer. Respiratory Research Unit, Department of
Respiratory Medicine, Bispebjerg University Hospital, Copenhagen, Denmark
Background: Good treatment adherence is pivotal in maintaining well-controlled
asthma, along with the right diagnosis and the right treatment.
Aim: In a GP setting, we aimed to study changes in adherence to asthma treatment
among asthmatic patients when using a systematic asthma consultation guide based
on the Global Initiative of Asthma guidelines.
Methods: The study comprised 2148 patients aged 18-79 years with doctordiagnosed asthma from 130 clinics across Denmark. When managing the patients,
the clinics were instructed to follow a consultation guide based on the principles of
the GINA guidelines. This included evaluation of symptoms, treatment, adherence,
lung function, and a scheduled follow-up appointment based on the level of asthma
control. Adherence and use of medication were determined using a questionnaire
as part of the consultation with a trained asthma nurse.
Results: At the date of analysis 706 patients had attended both baseline and
follow-up visit. At baseline visit 542 (76.8%) patients were classified as having
high adherence and 94 (13.3%) as having low adherence. Of the 94 who had low
adherence at the baseline visit, 83 (88.3%) changed to high adherence at follow-up
visit (p<0.001). Fewer patients (n=15 (2.8%)) of those who had high adherence at
the baseline visit had changed to low adherence at the follow-up visit (P<0.001).
Of those who after asthma education at baseline visit had changed from low to
high adherence a better disease control was found at the follow-up visit (p<0.001).
Conclusion: The overall treatment adherence improved significantly when a systematic asthma management approach was introduced and applied by dedicated
health care staff.

P2266
Risk factors associated with persistent airflow limitation in difficult asthma
Samira Aouadi, Ghada Ben Ali, Sonia Maalej, Ines Zayani, Bechir Zouari,
Ali Ben Kheder, Ikram Drira. Respiratory Department, Abderrahmen Mami
Hospital, Ariana, Tunisia
Introduction: The clinical manifestations of difficult asthma are heterogeneous.
Some patients with difficult asthma develop irreversible airway obstruction, which
is associated with poor outcomes.
Objective: The aim of the study is to determine clinical characteristics associated
with persistent airflow limitation in difficult asthma.
Methods: We retrospectively analyzed 48 patients with difficult asthma between
2005 and 2010. Twenty patients (8 female, 12 male) with persistent airflow limitation (post bronchodilator FEV1/FVC ratio < 70%) were compared to 28 patients
(13 female, 15 male) with normal post bronchodilator FEV1/FVC ratio. Patients
with chronic obstructive pulmonary disease and bronchiectasis were excluded.
Results: There was no significant difference between the two groups in age (51
vs 45 years, p=0,17), sex (p=0,66), age of asthma onset (35 vs 32 years, p=0,07),
number of hospitalizations (p=0,39) and frequency of exacerbations (p=0,74).
Rhinitis was more frequent in patients with normal FEV1/FVC ratio (15% vs
35%). But, the difference was not significant (p=0,11). Gatroesophageal reflux was
found in 25% of patients in both groups.
Risk factors associated with persistent airflow limitation were as follows: longer
duration of asthma (22 vs 9.5 years, p <0.001), current or past smoking (50%
vs 21%, p=0.038) and absence of allergy (69% vs 33%, p=0.026). Dust mite
sensitization was significantly more frequent in patients with normal FEV1/FVC
ratio (26% vs 61%, p=0,33).
Conclusion: Smoking, longer disease duration and absence of sensitization seem
to be related to persistent airflow limitation in Tunisian patients with difficult
asthma.
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Can we achieve GINA guidelines described asthma control in a developing
country?
Kaleem Ullah Toori 1 , Sumaira Nabi 2 . 1 Department of Medicine, KRL Hospital,
Islamabad, Pakistan; 2 Department of Medicine, Pakistan Institution of Medical
Sciences, Islamabad, Pakistan
Introduction: In Pakistan, 5% of adult population suffer from asthma. Poor disease
control accounts for morbidity and recurrent hospitalization. Prospective studies
assessing asthma control in Pakistan are lacking.
Aims & Objectives: To assess asthma control and factors predicting good asthma
control.
Methods: Consecutive 50 asthma patients were studied in this prospective, interventional study from April to December, 2010. Diagnosis was confirmed by rise
in FEV1 of ≥12% after bronchodilator. Patients were assessed during intervention
period at weeks 0, 4 and 8 and finally after 6 months. Data was analysed using
SPSS version 17.
Results: Mean age was 43 years with predominent females (66%). 50% were in
lower social class and 58% had family history of asthma. Majority belonged to
mild (42%) or moderate (48%) persistent varieties of asthma. At initial assessment
24% used inhalers correctly and 52% required treatment modification according to
GINA guidelines. At completion of intervention period 70% had well controlled
asthma, 60% used inhaler correctly and 66% were compliant with treament. At
completion of non-interventional period (after 6 months) only 40% had well
controlled asthma, 44% used inhalers correctly and 50% were compliant with
treatment. A linear regression analysis recognised correct inhaler technique and
treatment compliance as significant predictors of good asthma control while age,
gender, social class, educational level, severity and family history of asthma were
not of any signifuicance in this regard.
Conclusion: GINA guidelines stated asthma control is achievable in our setting
provided repeated patient education, correct inhaler technique and compliance to
medical therapy are ensured.

P2268
Long term inhalatory therapy in asthma – Achieving control of the disease
Lavinia Davidescu, Abigail Audu, Ruxandra Ulmeanu. Pneumology, Pneumology
Hospital Oradea, Oradea, Romania
Objective: Evaluation of long term inhalatory therapy in asthma and achieving
control of the disease using asthma control test.
Methods: This was a prospective study recruiting ambulatory patients aged >12
years with asthma at the Pneumology Hospital Oradea between December 2011
and January 2012.We evaluate the effectiveness of long term inhalatory treatment
of the disease with ACT as a means of detecting GINA defined uncontrolled,
partially controlled and controlled asthma (uncontrolled and partially controlled
asthma are together labeled as “not controlled’ according to GINA). Patients with
the following were included in the study: hospitalized for asthma and ambulatory
patients with asthma. The questionnaire used was ACT Romanian and English version for adults from www.asthmacontroltest.com. Eligible patients answered and
submitted the questionnaire to the investigator, patients then performed Spirometry
tests followed by interviews with a pulmonologist who evaluated their asthma
control and provided treatment modifications as required.
Results: A total of 60 patients participated in the study of mean age 55 years.
Females comprised of 55% of the participants and 45% male participants. A mean
ACT score was15.05., in which GINA stage 1 and 3 are prominent 35%, but
in general patients are unequally distributed among the four stages. Most of the
patients were using preventive medication; the majority had uncontrolled asthma
according to both GINA and ACT criteria and were stepped up on treatment after
their visit.

P2269
Comparing COPD care in Malta, to other European hospitals: Results from
the ERS COPD audit
Eleanor Gerada, Josephine Bigeni, Cynthia Farrugia Jones. Department of
Respiratory Medicine, Mater Dei Hospital, Msida, Malta
Background: Proper management of COPD can reduce exacerbations, which in
turn reduces disease-related mortality.
Aim: To find out how management of COPD exacerbations in Malta contrasts
with other countries.
Methods: A total of 422 European hospitals took part. Every COPD patient
admitted with an exacerbation to our hospital over 8 weeks, was included (n=112).
The ERS COPD audit proforma and web tool was used. Data was processed by
the Data Analysis Team. The authors take full responsibility for any inferences
made in this abstract.
Results: The median length of stay was 5 days, while the European Median (EM)
was 8 days; there is no early supported discharge programme locally (31.8% of
European hospitals run this). The 90-day readmission rate was 47.6% locally vs.
35.1% EM. In Malta there is no respiratory ward (81.7% EM), no specialist COPD
clinic (61.8% EM), nor respiratory nurse specialists. There are 4 respiratory teams
and 46.4% of patients were seen by pulmonologists (EM 80%). On admission, only
48.2% had spirometry results available (59.6% EM). 6.4% needed NIV (13.4%
EM), but 91.1% of patients improved before NIV was needed (40% EM). On

discharge 15.5% were given LTOT (30.4% EM), the PaO2 our patients had on
admission was 66.9mmHg vs. 59.4mmHg EM. 49.1% of our cases satisfied GOLD
criteria to be discharged on LAMA (1.8% vs. 59.8% EM) or ICS + LABA (12.5%
vs. 69.5% EM). 45.5% of patients were on antibiotics on discharge (11.9% EM).
The 90-day mortality was 7.6% (6.1% EM). Still, this was COPD-related in only
37.5%.
Conclusions: In Malta management of COPD needs to be optimised by establishing and adhering to guidelines. Specialised care is recommended as well as
re-auditing at a later stage.

P2270
Clinical features of alpha one antitrypsin deficiency in COPD
Mohamed Badawy, Atef Farouk, Hamdy Mohammadien. Chest Department,
South Valley University, Luxor, Egypt Chest Department, Assiut University,
Assiut, Egypt Chest Department, Sohag University, Sohag, Egypt
Setting: About 1-3% of patients with diagnosed chronic obstructive pulmonary
disease (COPD) are predicted to have alpha1-antitrypsin deficiency (A1ATD).
Objective: To clinically evaluate and increase recognition of AATD in patients
with COPD.
Material and methods: Sixty COPD patients were diagnosed on the basis of
clinical and pulmonary function tests. They fulfilled the inclusion criteria and
divided into group (A) COPD below 40 years (30 cases) and group (B) COPD
above 40 years (30 cases). All patients were subjected thorough history taking,
radiological examination, blood gas analysis and quantitative measurements of
serum alpha-1 antitrypsin by radio -immunoassay.
Results: Mean age of group A&B were (44.17±2.75, 61.87±6.04) respectively
with (p value <0.001). The mean serum level alpha 1 antitrypsin in group A&B
were (185.03±23.00 with only one case deficient&177.53±49.94 with only four
cases deficient) respectively without statistical significance. There is significant
relationship between the age of the patient and A1ATD, where in deficient patients
mean age 39.63±13.66,and in normal patients mean age 50.18±12.06) with (P
value 0.02). There is also significant relationship between family history and
A1ATD, where in deficient patients 50%of cases (4 cases) had positive family
history, in contrast to 11.61% of cases(13 case) of normal patients (p value 003).
There is no significant difference between deficient and normal group as regards
gender distribution, smoking history, symptomatic presentations, physical signs,
radiological picture, pulmonary function tests and blood gas parameters.
Conclusion: Emphysema at an early age, non smoker with positive family history
are clinical features suggestive for A1ATD.

P2271
Chronic kidney disease (CKD) – A forgotten co-morbidity in COPD
Nawaid Ahamd, Usman Maqsood, Raana Haqqee. Respiratory Medicine, New
Cross Hospital, Wolverhampton, United Kingdom Respiratory Medicine,
Russell’s Hall Hospital, Dudley, United Kingdom Respiratory Medicine, City
General Hospital, Stoke on Trent, United Kingdom
Background: CKD is a less recognized co-morbidity in COPD and its impact on
exacerbations and mortality has been under reported.
Objectives: To look at the prevalence of CKD in patients admitted to hospital
with exacerbation of COPD. Secondarily, to compare the length of stay (LOS) in
hospital and all cause mortality between the CKD and non-CKD cohort.
Methods: We included all patients admitted to hospital with a COPD
exacerbation1 from 1st January 2010 to 31st December 2010. CKD was defined as eGFR<60ml/min/sq.m for at least 3 months2 . Data was analysed by
independent sample t-test, chi-square and Mann Whitney U test using online tool
Vassar stats and significance reported at p≤0.05.
Results: 161 patients (56% females) were admitted each with FEV1/FVC ratio≤0.7
and median FEV1 36% predicted. Spirometry and BMI data were analysed on
113 patients (CKD n= 90, non-CKD n=23) as records for 48 patients could not
be obtained. The prevalence of CKD was 18.6% (n=30). CKD group, was older
(mean age 75.8 yrs vs 69.2 yrs; p=0.001), included more males (45% vs 43%), had
higher Body Mass Index (30 vs 23.8 kg/m2 ; p= 0.002), had better FEV1 (46 vs
35.5% predicted; p= 0.02) and longer LOS (8 vs 6 days; p= 0.042). There was no
significant difference in mortality between the two groups (n= 7 vs n=30; p=0.84).
Conclusion: CKD is prevalent in COPD and has a significant effect on the
LOS during exacerbations; however it does not contribute to increased one year
mortality. Hence, more work is required in this field
References:
[1] ICD code J44.1
[2] National Kidney Foundation Kidney Disease Outcome Quality Initiative Advisory Board.

P2272
Characteristics of zz alpha-1 antitrypsin deficiency patients on the Irish
national registry
Geraldine O’Brien, Catherine O’Connor, Tomas Carroll, N.G. McElvaney.
Respiratory Research, Department of Medicine, RCSI Education and Research
Centre, Beaumont Hospital, Dublin, Ireland
Rationale: Alpha-1 antitrypsin (AAT) is produced by hepatocytes, and is the
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most important antiprotease in the lung. AAT deficiency (AATD) is a hereditary
disorder resulting from mutations in the AAT gene. Individuals with this deficiency
classically present with lung disease in adulthood. WHO guidelines advocate a
targeted strategy in screening COPD, non-responsive asthma, cryptogenic liver
disease patients and relatives of known AATD patients.
Methods: The most common AAT phenotype associated with lung disease is ZZ.
A chart review of AATD patients on the National Alpha-1 Registry was performed
on ZZ patients (n=100). Our registry collects data on pulmonary function tests,
GOLD guidelines, initial reason for screening, complications, and smoking history.
Results: We found that ZZ individuals identified as a result of family screening
have significantly increased FEV1 (85.3±6.5%, 40.8±2.8years) compared to ZZ
patients identified by targeted symptomatic screening (54.38±3.99%, 44.86±1.8
years, p=0.0008). ZZ patients with a history of smoking had significantly decreased
lung function (FEV1, 54.8±3.9%, 43.71±1.6 years) compared to never-smoking
ZZ individuals (FEV1, 88.24±4.8%, 43.39±3.6 years, p<0.0001).
Conclusions: Our results highlight the role of cigarette smoke in the pathogenesis
of lung disease in AATD and the need for increased awareness and early detection of asymptomatic AATD. Identification of patients from a targeted detection
programme should include aggressive family screening and allow the initiation of
preventative measures before significant lung disease has occurred.

P2273
Trends in diagnosis and clinical presentation of alpha-1 antitrypsin deficiency
within an Irish population
Catherine O’Connor, Tomas Carroll, Geraldine O’Brien, N.G. McElvaney. Dept
of Medicine, Royal College of Surgeons in Ireland, Dublin, Ireland
Alpha-1 Antitrypsin Deficiency (AATD) is an autosomal co-dominant genetic disorder associated with a substantially increased risk for the development of chronic
obstructive pulmonary disease (COPD) and liver disease. AATD is a notoriously
under-diagnosed and under-recognized condition. ATS/ERS guidelines recommend
testing of all individuals with COPD and poorly controlled asthma. The objective
of the study was to investigate the diagnostic experiences of ZZ AATD individuals
in Ireland.
A total of 50 ZZ AATD individuals completed a questionnaire at an Alpha-1 Clinic
in relation to their diagnostic experiences and clinical presentation.
The mean age of symptom on set was 36.7 years ±1.7 (range 4-60); mean age
of diagnosis was 42.9 years ±1.6 (range 4-68). The interval between onset of
symptom and diagnosis was 6.2 years. The mean number of physicians seen prior
to a diagnosis was 2.6±0.3 (range 1-13). Symptomatically screened ZZ individuals
mean age of symptom on set was 36.2 years ±2.0 (range 4-60): mean age of diagnosis was 44.3 years ±1.9 (range 4-68). The interval between onset of symptom
and diagnosis was 8.1 years. The number of physicians seen prior to a diagnosis
was 3.1±0.3 (range 1-13). Family screened ZZ individuals mean age of symptom
onset was 37.63±3.0 (range 21-51); mean age of diagnosis was 38.5±2.8 (range
21-53). The interval between onset of symptoms 0.9 years. The mean number of
physicians seen prior to a diagnosis was 1.2±0.2 (range 1-3).
Our results further underline the need for increased awareness and early detection
of symptomatic AATD individuals in the Irish population, especially among the
COPD popluation.

P2274
Neural respiratory drive to the diaphragm in patients with COPD during
sleep
Zhihui Qiu, Hong Yang, Nanshan Zhong, Yuanming Luo. State Key Laboratory
of Respiratory Disease, Guangzhou Medical College, Guangzhou, China
Patients with COPD may develop hypoxia and hypercapnia during sleep, in particular in REM stage although normal ventilation is usually sustained during daytime.
Reduction of neural respiratory drive during sleep was hypothesized to be an important mechanism underling hypoxia and hypercapnia. However healthy subjects do
not develop hypoxia during sleep. To determine whether change of neural respiratory drive in patients with COPD differed from that in normal subjects, we studied
nine patients with COPD (age 58.6±11.8 years; FEV1%pred 49±18) and six
normal subjects (Age 58.9±10.1 years; FEV1 %pred 98.0%±10.5%). We recorded
the diaphragm EMG from a multipair esophageal electrode during overnight
full polysomnography including recording of airflow which was measured by
pneumotachograph. Sleep efficiency in both groups was low mainly because of
interference of face mask and pneumotachograph. Sleep efficiency in COPD group
was worse than that in normal group (52.8±16.1 vs 69.5±13.7). Tidal volume
(ml/kg) in patients with COPD decreased by 32.2%±21.3% in NREM stages and
further decreased by 45.6%±16.6% in REM stage compared with wakefulness.
The decrease of tidal volume from wakefulness to sleep in COPD was significantly
larger than that in normal subjects. Diaphragm EMG decreased by 30.0%±21.4%
and 37.1%±20.0% from wakefulness to NREM and REM respectively in patients
with COPD. However, diaphragm EMG in normal subjects remained the same
or only slightly decreased during sleep when compared with wakefulness. We
conclude that reduction in neural drive during sleep in patients with COPD is
greater than that normal subjects and may be responsible for hypoxia in patients
with COPD.

P2275
Lung function decline in adult asthmatics. A 10-year follow-up
Giuseppina Cuttitta, Salvatore Bucchieri, Fabio Cibella, Mario Melis,
Giovanni Viegi. Institute of Biomedicine and Molecular Immunology, National
Research Council of Italy, Palermo, Italy
Conflicting results exist regarding the rate of lung function decline in asthmatics.
We evaluated the longitudinal changes in FEV1 in asthmatic outpatients during
a 10-year follow-up comparing the 1st period (years 1-5) with the 2nd period
(years 6-10) also identifying factors affecting changes in functional decline. We
studied 105 asthmatics (45 M, aged 18-76 years) with clinical and functional
asthma diagnosis. Spirometry was performed every 3 months. FEV1 variability at
the 1st year was computed. Short term treatments with oral steroids (OS) were
used as needed. The best FEV1 measures at 1st, 5th and 10th year were evaluated
and normalized for the subject’s height at third power (FEV1 /Ht3 ). The slopes
FEV1 /Ht3 vs time during the 1st and 2nd periods were evaluated. We evaluated
the effect of body mass index, baseline FEV1 , age at enrolment, age of disease
onset, disease duration, allergic sensitization, number of OS courses, and FEV1
variability on FEV1 decay slopes. Median FEV1 /Ht3 slope values were -0.013
and -0.006 (l/m3 /year) for the 1st and 2nd period, respectively (p<0.0001). No
correlation was found between the slopes of the two periods. 1st period slopes were
correlated to FEV1 variability (p<0.0001), but such correlation was not found for
2nd period slopes. Negative relationship between 1st period slopes and long term
reversibility was found (p=0.006). Subjects with disease duration ≤5 years had
steeper 1st period slopes (p=0.04). A relationship was found between 1st period
slopes and the number of OS courses (p=0.002). In conclusion, FEV1 decay in
treated adult asthmatics is not constant. In particular, it slows down over time, and
is influenced by some subjects’ clinical and functional characteristics.

P2276
Computer aided lung sound analysis in smokers
Mohammed Alzahrani 1 , Anne Bruton 2 , Anna Barney 2 . 1 Respiratory Therapy,
Prince Sultan Cardiac Centre, Riyadh, Saudi Arabia; 2 Health Sciences,
University of Southampton, United Kingdom
Computer technology was used to record and analyse lung sounds in two groups
of healthy young subjects (smokers and non-smokers).
Introduction: Tobacco smoking is known to have adverse effects on human health.
It is believed that smoking in early life has a substantial role in the development of
chronic lung disease, but it is not yet known when the first measurable effects of
smoking can be detected. Computer aided lung sound analysis (CALSA) permits
the quantification of lung sounds, which may change in response to smoking
related pathological processes. Crackles are one type of added lung sound which
can be quantified using CALSA.
Method: Sixty male subjects (30 smokers and 30 non-smokers) aged 26.6m4.7
years were recruited from a student population. Lung sound recordings were
made using a digital stethoscope, following published guidelines. Sounds were
recorded on a computer with Matlab software. Using signal processing techniques,
one characteristic of the crackles was measured (namely the two cycle deflection
(2CD)) at each anatomical recording site. Statistical analysis was used to quantify
differences in crackles between smokers and non-smokers.
Findings: Sixty sets of data have been analysed. The 2CD per site data revealed
some statistically significant differences at both anterior sites (anterior left:
F(2,57)=9.40, P=0.00; anterior right: F(2,57)=9.51, P=0.00)) and both lateral sites
(middle left: F(2,57)=4.2, P=0.02; middle right: F(2,57)=4.36, P=0.02)).
Conclusion: The hypothesis that lung crackle’s 2CD differ between asymptomatic
smokers and non-smokers has been supported.

P2277
Clinical features of alpha one antitrypsin deficiency in non cystic fibrosis
bronchiectasis
Mohamed Badawy 1 , Atef Farouk 2 , Hamdy Mohammdien 3 . 1 Chest Department,
South Valley University, Qena Faculty of Medicine, Luxor; 2 Chest Department,
Assiut University, Assiut; Chest Department, Sohag University, Sohag, Egypt
Setting: It’s important to identify manifestation of alpha1-antitrypsin deficiency
(A1ATD) in bronchiectasis to improve patients care and outcome.
Objective: To clinically evaluate A1ATD in patients with non cystic fibrosis
bronchiectasis.
Material and methods: Patients with non cystic fibrosis bronchiectasis were diagnosed clinically and confirmed radiologically. They fulfilled the inclusion criteria
and divided into group (A) bronchiectasis with hyperinflation (30cases) and group
(B) bronchiectasis without hyperinflation (30 cases). All patients were subjected to
history taking, pulmonary function tests, and quantitative measurements of serum
A1AT by radio-immunoassay.
Results: Mean age of both groups was (50±8.58) and (36.87±11.35) respectively
(p=0.001). There were significant difference in gender distribution (p=0.006), and
smoking history (p=0.001). Heamoptysis presented in 12 cases (40%), and 20
cases (66.67%) in both groups respectively (p=0.04). Dyspnea presented in 27
cases (90%) and 19 cases (63%) for group A&B with (P=0.02). There were no
significant difference in sinusitis, hepatological symptoms, clubbing and family
history. There were significant difference in cyanosis, oedema of lower limb,
wheeze, radiological findings and spirometeric tests (P value 0.01, 0.004, 0.001,
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0.001, 0.001) respectively. Three cases (5%) of A1ATD were diagnosed among all
patients’ one case (1.5%) in group (A) of MZ allele and two brother cases (3.5%)
in group (B) of SZ allele without statistical significance.
Conclusion: A1ATD is seldom found in patients with bronchiectasis even with concomitant hyperinflation. Inheritance could influence an individual risk of A1ATD
for developing bronchiectasis.
P2278
Clinimetric properties of outcome measures in bronchiectasis
Stephen Rowan 1 , Joseph Stuart Elborn 1 , Madeleine Ennis 1 , Judy Bradley 2 .
1
Centre for Infection and Immunity, Queen’s University Belfast, United Kingdom;
2
School of Health Sciences, University of Ulster, Belfast, United Kingdom
Introduction: In bronchiectasis (BE) there is demand for researchers and regulatory bodies to use robust outcome measures (OM) in clinical trials which have
evidence of validity, reliability and responsiveness.
Aim: To explore the evidence for clinimetric properties of commonly used outcome
measures in BE.
Methods: A systematic search of key databases (2000-2010) to identify studies
in adults with BE which included the following OM; HRCT, FEV1, Quality of
life (QoL), exacerbations (PEx), sputum volume/colour, and sputum inflammatory
markers (IL-8 and elastase). Data relating to clinimetric properties was extracted.
Results: 68 papers met the inclusion criteria. There was good evidence for all
components of validity for HRCT, FEV1, QoL, and with exception of predictive
validity for sputum volume/colour and sputum inflammatory markers. There was
minimal evidence for validity for PEx. The majority of RCTs in BE included
FEV1 (n=9/11) as a key OM however none were able to demonstrate a treatment
effect with FEV1. Other research designs (e.g. crossover/cohort studies) were also
unable to demonstrate a treatment effect with FEV1. A small number of RCTs
(n=5) included the other OMs and some of these studies were able to demonstrate a
significant treatment effect (QoL n=2/4, PEx n= 2/4, sputum volume/colour n=1/5
and sputum inflammatory marker n=1/5). Other research designs were also able to
demonstrate a treatment effect with these outcomes. There are a small number of
studies demonstrating test-retest reliability of these OM.
Conclusions: FEV1 is considered to be the primary outcome in clinical trials
however current evidence in BE suggests that FEV1 may not be responsive and
other outcome measures should be considered.
P2279
PCD – As serious as CF in every day lung clinic?
Annika Hollsing. Dept. Women’s and Child Health, Uppsala University, Uppsala
CF Center, Uppsala, Sweden
Background: Cystic fibrosis, CF, and Primary cilia dyskinesia, PCD, have very
different genetic background, but present very similar in clinic with vicious mucus, bacteria, bronchiectasis and negatively affected lung function. Our regimen
involves mucolytica, inhalations, airway clearance and anti-bacterial treatment
regardless of diagnosis, but in all cases individualized.
Aim of study: To see whether PCD patients as a group were as affected as CF
patients.
Patients: All patients, CF and PCD, seen regularly at our clinic were compared as
a whole group and also in an age and gender matched subgroup of 21 pairs.
Results: When comparing lung function in the two groups, FEV1, (in percentage
of expected for age and length) showed, to our surprise, to be worse for the PCD
group, both in the main group and in the subgroup.
The bronchiectases are evaluated separately and will be presented at the Conference.
There were more, but not exclusively, pseudomonas infections in the CF group –
38 vs 14%. There was no B.cepacia or S.maltophilia in the PCD group.
The BMI was as expected a little lower in the CF group.
Conclusions: The more affected lung function amongst the PCD patients could be
due to later diagnosis and less importance given to lung treatment. The focus on
early diagnosis, effective inhalation and treatment regimen in the CF group have
resulted in better results despite the very complex and severe disease.

254. Quality of life and clinical parametres in
monitoring airway diseases
P2280
Relation between COPD assessment test“CAT™” and functional parameters
and quality of life in COPD patients
Selim Erkan Akdemir 1 , Arzu Yorgancioglu 1 , Yavuz Havlucu 1 , Levent Ozdemir 2 ,
Tugba Goktalay 1 , Aysin Sakar Coskun 1 , Pinar Celik 1 . 1 Chest Disease, Celal
Bayar University Medical Faculty, Manisa, Turkey; 2 Chest Disease, Dortyol State
Hospital, Hatay, Turkey
The aim was to investigate the relation between COPD assessment test (CAT™)

and pulmonary function tests(PFT), BODE index, and St. George Respiratory
Questionnaire (SGRQ).
100 patients diagnosed by GOLD criteria were included to the study. A questionnaire that include sociodemographic findings as well as CAT, PFT, SGRQ, and
BODE index were assessed for each patient.
90 of the patients (90%) were male and mean age was 63,25±9.55 years. 43%
patients had comorbidities. There were 3 patients (3%) in stage 1, 40 patients
(40%) in stage 2, 41 patients (41%) in stage 3, and 16 patients (16%) in stage
4. The correlation between COPD stage and exacerbation number in a year,
hospitalization in a year, FEV1, FEV1/FVC, six minute walk test, CAT score,
SGRQ scores (impact, activity, symptom, total), BODE score, and MMRC score
was observed (p<0,001). When the relation of these parameters between each
other was investigated, high degree correlation between each other was observed
(Pearson correlation test). The correlation of CAT and SGRQ scores was higher
than other.
Table 1. Correlation of CAT, functional parameters and SGRQ scores (Pearson correlation test)
FEV1
CAT p (r)

BODE mMRC Syptom Score Impact Score Activity Score Total Score

0,000
0,000 0,000
(–0,554) (0,789) (0,845)

0,000
(0,835)

0,000
(0,873)

0,000
0,778)

0,000
0,903)

Exacerbation number in a year and hospitalization in a year was related with all
the parameters above.
High degree correlation between CAT and functional tests and quality of life in
COPD patients and also correlation between these parameters and disease stage
was observed. CAT can be used as simple,practical test when PFT were unavailable
or there was no enough time to apply quality of life questionnaire.

P2281
The impact of airflow obstruction, P. aeruginosa infection and psychological
factors on cognitive function in bronchiectasis patients
Syba Sunny 1 , Paul McAlinden 1 , Therese Small 1 , Julia Newton 2 , Anthony De
Soyza 3,1 . 1 Sir William Leech Centre for Lung Research and Freeman Hospital
Bronchiectasis Service, Freeman Hospital, Newcastle upon Tyne, United
Kingdom; 2 Institute for Ageing and Health, Newcastle University, Newcastle
upon Tyne, United Kingdom; 3 Institute of Cellular Medicine, Newcastle
University, Newcastle upon Tyne, United Kingdom
Introduction: Bronchiectasis is a chronic lung sepsis syndrome: whilst acute
sepsis is associated with cognitive dysfunction, there is little data for chronic
lung sepsis. We have compared cognitive function to relevant factors, e.g. airflow
obstruction and P. aeruginosa infection.
Methods: Adult Bronchiectasis patients from clinic (3 months) were screened.
Cognitive function was determined by the Cognitive Failures Questionnaire (CFQ),
a self-reported measure; poor memory has a high score and ≥40 is abnormal. We
recorded airflow limitation (FEV1 ), MRC dyspnoea (MRCD) and P. aeruginosa
infection. The Hospital Anxiety and Depression Scale assessed anxiety (HADS-A)
and depression (HADS-D). Fatigue was measured by Fatigue Impact Scale (FIS;
abnormal >40).
Results: We studied 69 patients (44F, 25M); mean age of 60 (SD 14.2). Mean FEV1
% predicted was 69.0% (SD 30.2); 24 patients (35%) had chronic P. aeruginosa
infection. Mean HADS-A score: 7.5, mean HADS-D: 4.4 and mean FIS: 38.7.
Mean CFQ was 34.9 (SD 18.6); 30 patients (43%) reported a score of ≥40. No
correlation was found between CFQ and FEV1 % pred (linear regression, p=0.437)
nor with MRCD or P. aeruginosa infection (p=0.292, p=0.587). HADS-A scores
were significantly associated with high CFQ scores (r2 = 0.37, p<0.001), as were
HADS-D scores (r2 = 0.33, p<0.001) and FIS scores (r2 = 0.37, p<0.001).
Conclusions: Cognitive dysfunction may be a co-morbidity in Bronchiectasis
patients and is associated with anxiety, depression and fatigue. However, it does
not appear to be related to objective markers of disease severity.

P2282
Asthma control and demographic, nutritional, functional and quality of life
Carmen Centeno, Carlos Martinez, Zoran Stojanovic, Nuria Bruguera,
Jorge Abad, Ignasi Garcia, Marisol Prats, Juan Ruiz-Manzano, Josep Morera.
Pneumology, Hospital Universtario Germans Trias i Pujol, Badalona, Barcelona,
Spain
We studied if the Asthma Control Test (ACT) is related to nutritional and inflammation status, symptoms, lung function and quality of life (QOL).
Methods: Prospective cross-sectional study with 3 groups: ACT<15, ACT 15-20
and ACT>20; assesing: demographic data, nutritional and inflammation status,
lung function, number of exacerbations, hyperventilation syndrome (Nijmegen
Questionnaire, NQ) and QOL (St. George’s Respiratory Questionnaire, SGRQ).
Results: 81 patients (19 men, 62 women, 47.4±16.1 years). Average ACT was
18.7±5 (poorly controlled group, PCG 22.2% vs well-controlled group, WCG
50.62%). There were significant differences in the 3 groups.
Using Bonferroni test, the differences were based on PCG and WCG. Only in
dyspnea, FEV1%, NQ and SGRQ, we saw significant differences between partial
and PCG. Multiple linear regression considered activity and symptoms (SGRQ) as
independent variables. There were no differences in nutrition and inflammation,
except for the CRP.
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Table 1

Age
BMI
% Severe asthma
FEV1%
No. exacerbations
Dispnea MRC
CRP
NQ
SGRQ
Activity
Symptoms
Impact

PCG

Partially

WCG

P

49.7±14
28.9±6
94
65.4±20
4±3
1.12±0.8
9.2±12
24.2±8.5
60.8±16.8
71.8±22
61.8±19.8
54±16

51.7±16
29.6±6
62
76.3±17
2.4±3
1.19±0.8
3.1±1.9
26±10
55.2±15
63.5±22
56±12
49.2±18

44.2±16
27.1±5
32
82.8±18
0.8±0.9
0.32±0.5
3.1±3.7
15±9
37±11.4
36.2±20
43.8±11.8
35.4±11

NS
NS
0.000
0.006
0.002
0.000
0.034
0.000
0.000
0.000
0.002
0.001

Conclusions: The difference between the three groups was at the expense of that
between PCG and WCG. PCG presented severe course of disease, worse lung
function, hyperventilation, some degree of inflammation, increased number of
exacerbations and poorer QOL. There was no relationship between worse asthma
control and nutrition.

P2283
New GOLD 2011 guidelines: Is there an improvement?
Ana Sofia Santos, Ricardo Coelho, Sofia Granadeiro, Raquel Rosa,
Alexandra Borba, Inês Gonçalves, Paula Cravo, Alexandra Mineiro,
Salvador Coelho, Maria João Gomes, Joao Cardoso. Pneumologia, Hospital de
Santa Marta, Lisboa, Portugal
Background: The 2011 revision of GOLD report establishes a new assessment
of COPD based on the patient’s level of symptoms, spirometric classification and
exacerbation history.
Aim: To compare and establish the differences between the classification of COPD
patients using the guidelines of GOLD report 2010 and 2011.
Methods: A prospective study with a group of consecutive COPD patients from
our outpatient clinic was performed. They were assessed according to GOLD
2011 by answering COPD Assessment Test (CAT) and Modified British Medical
Research Council (mMRC) Questionnaire; by a spirometric evaluation in the same
day and by reviewing the history of exacerbations of the previous year. This data
was compared with the GOLD 2010 COPD assessment of the same patients.
Results: 45 patients were included (mean age 62,3 (±9); 73% male). The results
are as below:
2010 GOLD CAT ≥10 mMRC ≥2
stage
(%)
1 (n=8)
2 (n=12)
3 (n=12)
4 (n=13)

38
92
83
100

25
75
75
100

2011 GOLD
grade

2011 Risk Exacerbations 2011 COPD
group
≥2
assessment (n)

1 (n=8)
A-5; B-3
2 (n=12)
A-1; B-11
3 (n=12)
C-2; D-10
3 (n=8); 4 (n=5) D-13

0
0
1
9

A-6
B-14
C-2
D-23

In GOLD 2010 classification 92% stage 4 patients had chronic respiratory failure; of those 62%
are GOLD grade 3 in the 2011 spirometric accessment.

Conclusions: GOLD 2010 stage 4 patients were the group with greater exacerbation history. With exception for GOLD 2010 stage 1 patients, which were mainly
assessed as group A in the 2011 GOLD classification, the remaining patients were
mostly placed in the groups with greater symptomatic impact (B and D), which
was better assessed by CAT. This shows the burden of disease in patient’s life and
the need of a better treatment management, which is one of the goals of the 2011
COPD assessment.

P2284
Impact of cognitive dysfunction and neuro-psychiatric symptoms over quality
of life in stable COPD patients
Prem Parkash Gupta 1 , Hitesh Khurana 2 , Sachin Bansal 1 , Dipti Agarwal 3 . 1 TB &
Respiratory Medicine, PGIMS, University of Health Sciences, Rohtak, Haryana,
India; 2 Psychiatry, PGIMS, University of Health Sciences, Rohtak, Haryana,
India; 3 Physiology, PGIMS, University of Health Sciences, Rohtak, Haryana,
India
Background: Extrapulmonary manifestations in COPD contribute to its morbidity.
Aims: To assess quality of life, cognitive functions and neuro-psychiatric symptoms in COPD patients and to analyze if quality of life is influenced by cognitive
dysfunctions or neuro-psychiatric symptoms.
Methods: 200 stable COPD patients and 50 healthy volunteers [HV] were included. St. George Respiratory Questionnaire (SGRQ) was used to assess quality
of life. PGI Memory Scale Questionnaire (PGIMSQ) was used to assess cognitive
functions under 10 subsets: remote & recent memory, mental balance, attention
and concentration, delayed recall, immediate recall, retention for similar & dissimilar pair, visual retention, and recognition. Symptom Check List 80 Questionnaire
(SCL-80) was used to assess neuro-psychiatry symptoms under 9 subscales: depression, anxiety, interpersonal sensitivity, somatisation, phobic anxiety, obsessive
compulsive neurosis, anger hostility, paranoid ideation, and additional symptoms.

Results: SGRQ scores in COPD patients for symptom, activity, impact subcategories were 28.74±8.3, 35.4±10.2 and 24.3±7.6, respectively. SGRQ scores in
HV subjects for these subcategories were 2.2±0.94, 1.12±0.66 and 0.84±0.87,
respectively. 105 COPD patients had PGIMSQ scores suggestive of cognitive
impairment. 138 COPD patients had one or more neuro-psychiatric symptom. The
SGRQ scores were correlated with remote memory, recognition, immediate &
delayed recall, depression, verbal retention for dissimilar pair, and visual retention.
Conclusions: Many COPD patients have cognitive dysfunctions and neuropsychiatric symptoms that have significant impact over their quality of life.

P2285
Comparison of life quality between patients with COPD and victims of
chemical warfare using CAT (COPD assessment test) questionnaire
Abbas Fadaii 1 , Fateme Hamidiimani 1 , Bahador Bagheri 2 , Bahar Taherkhanchi 1 .
1
internal Medicine, Shahid Beheshti Medical University, Tehran, Islamic
Republic of Iran; 2 Pharmacology, Tabriz Medical University, Tabriz, Islamic
Republic of Iran
Introduction: In COPD, measurement of health-related quality of life is a descriptive tool to estimate prognosis of the disease. Victims of chemical warfare who
have small air way involvement are considered as a group of patients with COPD,
yet in comparison with COPD patients who are smokers they have differences
in severity of signs and symptom. The purpose of our work was to compare life
quality in two groups of COPD patients using CAT questionnaire.
Materials and methods: The first group was composed of 40 patients who were
smokers for at least 20 years. The second group was made of 45 patients who were
victims of chemical warfare. They were not smokers. Both groups were male and
both groups had obstructive pattern in spirometry (minimum criterion FEV1/FVC
< 70%). Patients baseline characteristics and spirometry volumes were recorded
and then subjects filled the CAT questionnaire.
Results: In group A, CAT scores varied from 2 to 34, mean= 19.25. FEV1 varied
from 17% to 67%, mean= 33.14, and FVC ranged from 36.9% to80%, mean=51.14.
In group B CAT scores varied from 5 to 39, mean= 22.25. FEV1 varied from
17.5% to 89%, mean= 53.14, and FVC ranged from 22.9% to100%, mean=61.12.
Victims of chemical warfare in spite of significantly higher mean of respiratory
volumes, had higher CAT total score.
Conclusion: In conclusion we can say although victims of chemical warfare with
small airway disease have higher respiratory volumes, their quality of life is lower
then other COPD patients.

P2286
The performance of COPD assessment test (CAT) in mustard lung patients
Shahrzad Mohammadzadeh Lari 1 , Hassan Ghobadi Marallu 2 , Davood Attaran 1 ,
Mohammad Towhidi 1 , Afsoun Mahmoudpour 2 . 1 Lung Disease & Tuberculosis
Research Center, Mashhad University of Medical Sciences, Mashhad, Islamic
Republic of Iran; 2 Internal Medicine, Ardabil University of Medical Sciences,
Ardabil, Islamic Republic of Iran
Introduction: Mustard lung is a form of chronic obstructive pulmonary disease
(COPD) due to sulfur mustard exposure. Health-related quality of life (QOL) is an
important part of management in mustard lung patients. The properties of COPD
assessment test (CAT), in COPD patients have been well documented. The aim
of this study was to determine the role of CAT in evaluating the QOL in mustard
lung patients.
Methods and materials: Eighty- six consecutively patients with stable COPD
with all levels of severity were enrolled into this study. The QOL was evaluated by CAT and ST George Respiratory Questionnaires (SGRQ).Also standard
spirometry, 6 minute walk test (6MWT), and pulse oxymetry were performed in
patients. Severity of COPD was evaluated by GOLD (Global initiative for chronic
Obstructive Lung Disease) and BODE (body mass index, obstruction, dyspnea,
exercise) index.
Results: The mean age of the patients was 47.30m7.08 SD years. The mean CAT
score was26.03±8.28SD. Thirty-five (43%) patients were in CAT stage 3.There
was statistically significant correlation between CAT with SGRQ (p= 0.001) and
BODE index (p=0.001) respectively. Also statistically significant inverse correlation was found between CAT score with FEV1 (p=0.03) and 6MWT (p=0.001)
respectively. There was statistically significant difference in mean CAT score
between patients in GOLD stages ≥3 and those with <3 (p=0.02).
Conclusion: The findings of this study revealed that CAT questionnaire as a simple
tool for assessment of QOL in mustard lung patients is valuable and can be used
in clinical practice.

P2287
The relationship between COPD assessment test (CAT) scores and severity of
airflow obstruction in stable COPD patients
Hassan Ghobadi Marallu, Saeid Sadeghieh-ahari, Shahrzad Mohammadzadeh
Lari. Internal Medicine, Ardabil University of Medical Sciences, Ardabil, Islamic
Republic of Iran Community Medicine, Ardabil University of Medical Sciences,
Ardabil, Islamic Republic of Iran Internal Medicine, Mashad University of
Medical Sciences, Mashad, Islamic Republic of Iran
Background: COPD is a major cause of morbidity in smokers.The COPD as-
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sessment test(CAT)is a validated test for the evaluation of COPD impact on
health status.Although CAT is not a diagnostic test and pulmonary function
test(PFT)remains the important diagnostic test, its predictive value for evaluation of disease impact is weak.The purpose of this study was to determine the
relationship between the CAT score and PFT in stable COPD.
Method: We evaluated 105 patients with stable COPD.Severity of airflow obstruction assessed by spirometry and classified by the Global initiative for Obstructive
Lung Disease(GOLD)criteria.Then,the impact of COPD on health status was
assessed by CAT.
We statically compared interrelationship between CAT score,COPD stages,CAT
groups and PFT.
Results: The mean age and mean period of smoking(p/y) were59.60m11.93SD
and 35.43±15.33SD respectively.The mean FEV1%predicted was71.01±26.70SD.
The mean CAT score was19.61±8.07SD. Correlations between the severity of
smoking by GOLD stages was significant(p=0.006).There was a significant difference between the FEV1%predicted and total CAT score(r= -0.55, p< 0.001). The
comparison of mean FEV1%predicted with mean score of CAT groups 1, 2, 3, and 4
were significant(p<0.001).
Conclusion: The relationship between CAT score and FEV1% suggests that CAT
is linked to severity of airflow limitation and GOLD stages in COPD.Health status
as measured by CAT worsens with severity of airflow limitation.

P2288
Comparison of active cycle breathing technique (ACBT)/forced expiration
technique (FET) vs. flutter device in facilitating sputum expectoration among
stable COPD patients at UST hospital
Roland Panaligan 2 , Flordeluna Mesina 1 , Marilyn Mateo 2 . 1 Medicine, UST
Hospital, Manila, Philippines; 2 Pulmonary and Critical Care, UST Hospital,
Manila, Philippines
Background: Airway clearance techniques are available to avoid the vicious cycle
of colonization and infection of bronchi among COPD patients. The efficacy of
these techniques needs to be looked into.
Objective: To determine if a flutter device is as effective as the ACBT in facilitating
sputum expectoration among stable COPD patients.
Methods: A randomized controlled open labelled trial was done from July to
October 2011 at the USTH OPD. A total of twenty two patients (22) were randomized and trained to the lung flute group (n=12) and active cycle breathing
technique/force expiration technique (ACBT/FET) group (n=10). Sputum volume
and level of difficulty of sputum expectoration was recorded.
Results: The mean sputum volume for 3 days was relatively higher among patients on ACBT/FET (6.58 + 2.94 ml) compared to the Lung Flute group (5.90
+ 2.99 ml) however there was no statistical difference (p=0.525). Sixty seven
percent (8/12) of the subjects expectorated mucopurulent sputum in the lung flute
group compared to 50% (5/10) in the ACBT/FET group. The mean visual analog
score of the Lung Flute group was 6.83±1.11 with a relief of difficulty to VAS
2.8±0.63 post-treatment compared to the ACBT group with pre-treatment and
post-treatment score of 6.6±0.97 and 3.0±0.74, respectively. There was significant relief in difficulty of sputum expectoration for both groups with a p-value of
<0.0001.
Conclusion: The use of a flutter devices is as effective as the Active Cycle
Breathing Technique (ACBT)/Forced Expiration Technique (FET) in facilitating
sputum expectoration among stable COPD patients.

P2289
Acute respiratory assessment service
Naureen Aslam, Su Win, Joanne Thompson, Amanda Bell, Helena Cummings,
Jaymin B. Morjaria, Jack Kastelik. Respiratory Medicine, HEY NHS Trust, Hull,
East Yorkshire, United Kingdom
Background: Acute respiratory disorders are a large burden to the acute medical
services in any healthcare system. East Yorkshire has high prevalence of respiratory
disorders. There are two large teaching hospitals under one institution providing
care to a population of around 600,000 people including a mixture of inner city
and rural areas.
Aim: To retrospectively review the outcomes of a new nurse-led specialist respiratory assessment service supported by respiratory consultants.
Methods: We developed an Acute Respiratory Assessment Service (ARAS); a
team of 3 specialist respiratory nurses supervised by 2 consultant respiratory
physicians. The ARAS team reviewed on a twice daily basis all acute respiratory
admissions to the acute medical specialist unit in our hospitals. They were assessing in-patients on medical wards and intensive care and providing early supportive
discharges. The ARAS team worked with community-based respiratory, oxygen,
dieticians and smoking cessation services.
Results: Over 6 months period a total 606 patients were managed through ARAS;
342 had COPD, 50 asthma, 75 pneumonia, 70 lower respiratory tract infection
(LRTI), and 63 with other respiratory conditions. A large proportion of patients
were discharged from hospital within 96 hours; 185 (54%) with COPD, 36 (72%)
with asthma, 39 (56%) with LRTI, 34 (54%) with pneumonia. ARAS team also
supported discharge of patients with longer hospital stay. 13% of patients with
COPD and asthma were readmitted within 30 days.
Conclusion: A dedicated specialist service provides high standard of care for
patients with respiratory problems and works as a link between the acute hospital

and community services resulting in a reduction length of hospital stay with low
readmission rates.

P2290
Assessment of cognitive functions in stable COPD patients using PGI
Memory Scale and to analyze for their correlation with patients’
characteristics and BODE index
Prem Parkash Gupta 1 , Hitesh Khurana 2 , Sachin Bansal 1 , Dipti Agarwal 3 . 1 TB &
Respiratory Medicine, PGIMS, University of Health Science, Rohtak, Haryana,
India; 2 Psychiatry, PGIMS, University of Health Science, Rohtak, Haryana,
India; 3 Physiology, PGIMS, University of Health Science, Rohtak, Haryana, India
Background: COPD is a multisystem disorder with significant extrapulmonary
manifestations.
Aims: To assess cognitive functions in stable COPD patients using PGI Memory
Scale Questionnaire [PGIMSQ] and to seek for any correlation with patients’
characteristics and BODE index variables.
Methods: We included 200 stable COPD patients and 50 healthy volunteers [HV].
Their baseline characteristics and BODE index variables were assessed. PGIMSQ
was used to assess cognitive functions under 10 subsets (shown in Table 1).
Results: The age of subjects in COPD Group was 61.37±7.4 year, and of those
in HV group was 59.76±7.21 year. 105 COPD patients (52.5%) were having
PGIMSQ scores beyond ± 3 SD of HV scores. PGIMSQ scores are shown in
Table 1.
Table 1
PGIMSQ Subsets [Max. score]

COPD group

HV group

Remote memory [6]
Recent memory [5]
Mental balance [9]
Attention and concentration [15]
Delayed recall [10]
Immediate recall [12]
Verbal retention for similar Pair [5]
Verbal retention for dissimilar Pair [15]
Visual Retention [13]
Recognition [10]
PGIMSQ score [100]

3.56±1.12
3.96±0.49
6.48±1.56
9.68±3.07
6.06±1.35
7.24±1.09
3.68±0.74
5.92±1.56
6.04±1.44
5.48±1.13
57.5±11.49

4.64±0.49
4.30±0.46
8.08±0.88
13.08±0.72
7.40±0.49
8.34±0.48
4.16±0.37
7.22±0.93
7.62±0.49
6.30±0.46
69.7±3.75

Age, duration of illness, MMRC dyspnea and BODE index scores had inverse
correlations with PGIMSQ scores. FEV1 and distance walked in six minute had
positive correlations with PGIMSQ scores.
Conclusions: We observed a global decline of cognitive functions in COPD group
and observed their significant correlations with age, duration of illness and BODE
index variables.

P2291
An analysis for neuro-psychiatric symptoms in stable COPD patients and to
assess for their correlation with patients’ characteristics and BODE index
Prem Parkash Gupta 1 , Hitesh Khurana 2 , Sachin Bansal 1 , Dipti Agarwal 3 . 1 TB &
Respiratory Medicine, PGIMS, University of Health Sciences, Rohtak, Haryana,
India; 2 Psychiatry, PGIMS, University of Health Sciences, Rohtak, Haryana,
India; 3 Physiology, PGIMS, University of Health Sciences, Rohtak, Haryana,
India
Background: COPD is known to have significant extrapulmonary involvement
that contributes to COPD morbidity.
Aims: To assess neuro-psychiatry symptoms in stable COPD patients using Symptom Check List 80 Questionnaire [SCL-80] and to seek for any correlation between
these symptoms and COPD severity.
Methods: We included 200 stable COPD patients and 50 healthy volunteers (HV).
The COPD subjects had a smoking history > 20 pack years. SCL-80 was used to
assess neuro-psychiatric symptoms under 9 subscales (table 1).
Results: The age of subjects in HV group was 59.76±7.21 year, and of those
in COPD Group was 61.37±7.4 year. 138 COPD patients (69%) had neuropsychiatric symptom(s) detected using SCL-80. The SCL-80 scores are shown in
table 1.
Age, duration of illness, smoking pack years, MMRC dyspnea and BODE index
Table 1
Subscales (Max. Score)

COPD group

HV group

p value

Somatisation (48)
Depression (52)
Paranoid ideation (24)
Interpersonal sensitivity (36)
Anxiety (40)
Phobic anxiety (28)
Obsessive compulsive (40)
Anger hostility (24)
Additional (28)
SCL-80 scores (320)

13.04±7.83
13.22±8.86
0.82±0.77
1.05±0.05
9.64±7.31
9.14±6.48
10.18±6.96
1.10±0.70
1.09±0.71
59.94±37.3

2.48±1.15
0.24±0.43
0.32±0.47
0.78±0.51
0.26±0.44
0.08±0.34
0.08±0.27
0.92±0.49
0.94±0.37
4.96±2.29

<0.001
<0.001
<0.001
>0.05
<0.001
<0.001
<0.001
>0.05
>0.05
<0.001
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scores had positive correlations with SCL-80 scores. FEV1 and distance walked in
six minute had inverse correlations with SCL-80 scores.
Conclusions: 69% stable COPD patients had neuro-psychiatric symptom(s) detected using SCL-80, and the SCL-80 scores had significant correlations with age,
smoking pack years, duration of illness and BODE index variables.

P2292
Cross-sectional analysis of the Belgian Severe Asthma Registry
Florence Schleich 1 , Guy Brusselle 2 , Renaud Louis 1 , Olivier Vandenplas 3 ,
Charles Pilette 4 , Rudi Peche 5 , Guy Joos 2 . 1 Respiratory Medicine, CHU
Sart-Tilman, Liege, Belgium; 2 Dept Respiratory Medicine, Ghent University
Hospital, Ghent, Belgium; 3 Respiratory Medicine, Clinique Universitaire Mont
Godinne, Yvoir, Namur, Belgium; 4 Respiratory Medicine, Cliniques
Universitaires St Luc, Bruxelles, Belgium; 5 Respiratory Medicine, CHU
Charleroi, Vésale, Charleroi, Belgium
The Belgian severe asthma registry (BSAR) is a secured web-based registry encompassing demographic, clinical, functional and inflammatory data of severe
adult asthmatics as defined by the ATS, aiming at raising awareness on severe
asthma, studying its natural history, identifying phenotypes, and offering tools to
optimize care.
Methods: The cross-sectional analyses of the BSAR included 229 refractory asthmatics from 7 Belgian centers, followed up by respiratory physicians for at least
one year prior to inclusion.
Results: Severe asthma was more frequent in women (56%), was associated with
atopy (69%) and started early (71% before age 40). 10% were current smokers
and 32% ex-smokers. In addition to high doses of ICS+LABA, 48% of patients
received LTRA, 21% anti-IgE and 21% oral corticosteroids. Despite impaired flow
rates (mean FEV1 =70% pred; FEV1 /FVC=63%), KCO was well preserved (98%
pred).
Eosinophilic asthma (sputum Eos≥3%) was the predominant phenotype (60%,
n=45) while neutrophilic (sputum Neu≥76%) and paucigranulocytic asthma were
22% and 13% respectively. The median FENO was 22ppb (4-250ppb) and the
fraction of patients with FENO ≥50ppb was 17% (n=155). Comorbidities included
chronic rhinosinusitis (58%), nasal polyposis (21%), oesophageal reflux (36%),
obesity (48%) and depression (18%). Asthma control assessed by ACT and ACQ
was impaired (85% had ACT<20 and 87% had ACQ>0.75) and average AQLQ
was 4.39.
Conclusion: In the BSAR, severe asthmatics are characterized by airflow limitation,
frequent comorbidities, poor asthma control and quality of life. Paucigranulocytic
asthma represents a rare phenotype while a high proportion of severe asthmatics
have uncontrolled eosinophilic airway inflammation.

P2293
Impact of short term supervised breathing exercises added to regular
medications over nocturnal symptoms, requirement of rescue medication and
spirometric variables in asthma patients
Dipti Agarwal 1 , Sushma Sood 1 , Prem Parkash Gupta 2 . 1 Dept. of Physiology,
PGIMS, University of Health Sciences, Rohtak, Haryana, India; 2 Dept. of TB &
Respiratory Medicine, PGIMS, University of Health Sciences, Rohtak, Haryana,
India
Background: Breathing exercises have been described to be useful in asthma
management by a few workers.
Objective: To assess efficacy of breathing exercises [Pranayamas] in asthma
patients on optimal medications using spirometric indices, nocturnal symptoms
parameters and requirement of rescue medication.
Methods: 60 stable asthma patients [34 females], on optimal regular medications
as per GINA guidelines for ≥ 3 months, were enrolled. All subjects continued
their respective medications during study period and, in addition, performed seven
breathing exercises (BEx) for a period of 3 months initially under full and thereafter intermittent supervision at Yoga centre in our Institute. Spirometry, nocturnal
symptoms and requirement of rescue medicine (salbutamol, given via an MDI)
were assessed before and after study period.
Results: The mean age of asthma patients was 25.45±5.41 years. After study
period, mean FEV1 increased from 2.492±0.358 L to 2.745±0.343 L and mean
PEFR increased from 283.82±51.12 L/min to 336.23±51.47 L/min; all increases
were statistically significant. The mean days with nocturnal symptoms/week decreased significantly from 1.417±1.619 to 0.067±0.362. The requirement of rescue
medication decreased significantly from 6.23±2.95 to 0.90±1.25 puffs/week.
Conclusions: Breathing exercises, when added to regular medications, observed
to be beneficial in stable asthma patients leading to significant improvements in
spirometric parameters and significant reduction in nocturnal symptoms as well as
requirement of rescue medicine.

P2294
The German severe asthma register
Stephanie Korn 1 , Marisa Hübner 1 , Karl-Christian Bergmann 2 , Antje Jahn 3 ,
Peter Kardos 4 , Andrea Koch 5 , Marek Lommatzsch 6 , Eckhard Hamelmann 7 ,
Roland Buhl 1 . 1 Pulmonary Dept., Mainz University Hospital, Mainz, Germany;
2
Allergy-Centre-Charité, Charité – Universitätsmedizin Berlin, Berlin, Germany;
3
IMBEI, Mainz University Hospital, Mainz, Germany; 4 Lungenpraxis Maingau,
Lungenpraxis Maingau, Frankfurt, Germany; 5 Pulmonary Department,
University Hospital Bergmannsheil, Bochum, Germany; 6 Pulmonary Department,
Rostock University Hospital, Rostock, Germany; 7 Children’s Hospital, Ruhr
University, Bochum, Germany
Patients with severe persistent asthma represent the highest unmet medical need
among the asthmatic population today.
To improve the understanding of more severe disease progresses in pediatric and
adult asthma the German Asthma Net (GAN e.V.) launched a National Severe
Asthma Register in December 2011. Enrolled patients undergo detailed clinical and
physiologic evaluations, including patients’ medical history, allergy, lung function,
lung inflammation, blood testing as well as past and concomitant medication and
comorbidities. As of February 20, 2012 six participating centers joined the program and recruited 93 subjects (mean age ± SEM 49±1 years, 63% female, FEV1
2.0±0.1 L (65.3±2.1%), 97% uncontrolled or partly controlled asthma according
to GINA, 54% allergic asthma, 46% on oral corticosteroids, 39% on omalizumab,
eNO 51±6 ppb, 3.4±0.4 exacerbations during the last 12 months). Recruitment
of a larger number of subjects with severe asthma, including children, is ongoing
and will allow further characterization of clinical, physiologic, cellular and biochemical factors related to severe disease in a longitudinal assessment to identify
parameters that improve diagnosis, phenotyping, management and treatment of
this heterogeneous condition. In addition, the German Severe Asthma Register
may help to confirm and extend results obtained in similar databases, including
U-BIOPRED and SARP.

P2295
Factors affecting quality of life in children, adolescents and adults with
primary ciliary dyskinesia
Neil Botting 1 , Audrey DunnGalvin 2 , Fiona Copeland 3 , Jane Lucas 1 . 1 PCD
Group, Faculty of Medicine, University of Southampton, United Kingdom;
2
Paediatrics and Child Health, University of Cork, Ireland; 3 PCD Family
Support Group, Milton Keynes, United Kingdom
Background and objective: Primary Ciliary Dyskinesia (PCD) is a rare autosomal recessive disorder associated with chronic pulmonary disease, rhinosinusitis,
serous otitis media and often infertility. We are developing a health-related quality
of life (QoL) questionnaire for patients with PCD as an outcome measure. We
present data generated during the development of the questionnaire.
Methods: Factors affecting QoL in PCD were generated by patients, healthspecialists and a literature review. The list of items was sent to members of the UK
PCD Support Group, ERS PCD Taskforce and Southampton patients. 100 questionnaires were returned, with items ranked on a Likert scale (1=not at all relevant,
5=very relevant). Mean values for each item were calculated. Semi-structured
interviews are being conducted with each age group.
Results: The emotional impact of the disease ranked highly for adults and adolescents. For example in adolescents, ’embarrassment from having a runny nose’
had the highest mean score (4.11), whilst ’physical problems from symptoms of
PCD’ was less of an issue (2.56). Lack of understanding about PCD by others was
highly relevant for all age groups, but particularly children, whose classmates did
not understand (4.43). PCD was reported to have little impact on social life in at
all ages.
Conclusions: Patients of all age groups reported emotional consequences and
embarrassment from PCD. Adults reported physical symptoms to be more relevant
than in children or adolescents. The prototype questionnaire with the most relevant
items is nearing completion. Cross-sectional and longitudinal validation will be
conducted in UK, Ireland and USA.

P2296
Determinants of asthma control and quality of life in stable asthma
Minna Purokivi, Heikki Koskela, Kirsi Kontra. Center for Medicine and Clinical
Research, Division of Respiratory Medicine, Kuopio University Hospital, Kuopio,
Finland Center for Medicine and Clinical Research, Division of Respiratory
Medicine, Kuopio University Hospital, Kuopio, Finland Department of Pharmacy,
Kuopio University Hospital, Kuopio, Finland
Asthma control and quality of life are poorly associated with traditional asthma
biomarkers. In the present study we evaluated two new cough provocation tests in
this respect.
Asthma Control Questionnaire and Leicester Cough Questionnaire were completed by thirty-six stable asthmatics. Cough provocation tests with hypertonic
saline (Koskela HO et al. Clin Exp Allergy. 2008 Jul;38(7):1100-7) and isocapnic
hyperpnoea of dry air were performed (Purokivi M, et al. Cough. 2011;7(1):8),
as well as spirometry, ambulatory peak expiratory flow (PEF) monitoring, and
exhaled nitric oxide measurement (eNO).
Leicester Cough Questionnaire score correlated closely with cough responsiveness
to hypertonic saline and isocapnic hyperpnoea of dry air (Rs = -0.66, p<0.001
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and Rs = -0.49, p=0.002, respectively). Asthma Control Questionnaire also correlated with the cough responsiveness to these challenges (Rs = 0.52, p=0.001
and Rs 0.43, p=0.008, respectively). FEV1 (%predicted), diurnal PEF variation
and eNO did not correlate with cough-related quality of life but showed some
association with asthma control. There was a significant correlation between
Leicester Cough Questionnaire and Asthma Control Questionnaire (Rs = -0.54,
p=0.001).
Asthma control and cough-related quality of life are more closely associated with
cough sensitivity to the investigated cough provocation tests than to eNO and
traditional indices of bronchial obstruction. Cough is a major contributor to poor
asthma control.

P2297
The inhaled corticosteroids questionnaire shortened version (ICQ-S): A brief
patient-rated scale for monitoring inhaled corticosteroid side effects in
clinical practice
Juliet Foster 1 , Siebrig Schokker 2 , Robbert Sanderman 3 , Dirkje Postma 4 ,
Thys van der Molen 2 . 1 Woolcock Institute of Medical Research, University of
Sydney, Australia; 2 Department of General Practice, University of Groningen,
University Medical Center Groningen, Netherlands; 3 Department of Health
Sciences, University of Groningen, Northern Center for Healthcare Research,
University Medical Center Groningen, Netherlands; 4 Department of Pulmonary
Diseases, University of Groningen, University Medical Center Groningen,
Netherlands
Introduction: A shortened 15-item version (ICQ-S) of the validated 57-item
Inhaled Corticosteroids (ICS) side effects Questionnaire (ICQ) was developed to
enable monitoring/management of side effects in busy clinics.
Aim: To determine the reliability, criterion validity and patient acceptability of the
ICQ-S.
Methods: At days 0 and 14, adults with doctor-diagnosed asthma and prescribed
an ICS inhaler, completed the ICQ, ICQ-S, 6-item ACQ and AQLQ(s). The
intraclass correlation coefficient (ICC) between day 0 and 14 ICQ-S assessed
test-re-test reliability. Cronbach’s alpha (α) coefficient and item-total correlations
tested the internal consistency of ICQ-S. Associations (Spearmans rho) between
the ICQ and ICQ-S total score and relative associations of the ICQ and ICQ-S with
the AQLQ(s) assessed criterion validity. Patients reported duration and perceived
difficulty (1=very difficult, 5=very easy) of ICQ-S completion.
Results: 62 patients (female 63%, mean age 54 (SD 13) yrs., mean ACQ 0.79 (SD
0.83), median ICS dose 1000μg (IQR 500,1000)) were eligible. The ICC between
day 0 and 14 ICQ-S scores was 0.90, α coefficient was 0.90 and all item-total
correlations were rho≥0.20. ICQ and ICQ-S were strongly associated (rho=0.86)
and similarly associated with the AQLQ(s) (ICQ rho= -0.58, (ICQ-S rho= -0.62).
81% patients completed the ICQ-S within 5 minutes and 97% reported that it was
not difficult to fill in.
Conclusion: The ICQ-S is a patient-friendly tool which retains the reliability and
validity of the original ICQ scale but is brief enough for monitoring/managing
inhaled steroid side effects in clinical practice.

P2298
A study of neuromuscular dysfunction in patients with chronic obstructive
pulmonary disease
Mohamed El-Senousey 1 , Ehab S. Mohamed 1 , Azza A. Ghali 1 ,
Ahmed S. Mohamed 1 . 1 Departments of Neurology, Tanta University Hospital,
Faculty of Medcine, Tanta, Gharbia, Egypt; 2 Departments of Neurology, Tanta
University Hospital, Faculty of Medcine, Kafer Elshehk, Egypt; 3 Departments of
Neurology, Tanta University Hospital, Faculty of Medcine, Tanta, Gharbia,
Egypt; 4 Chest Department, Tanta University Hospital, Faculty of Medcine, Tanta,
Gharbia, Egypt
Background: COPD is one of the most important diseases that affect quality
of life.Although its effect on central nervous system is well known, but on the
peripheral nervous system not well known.Peripheral neuropathy and/or myopathy
are known to worsening quality of life of COPD patients
Objective: To evaluate the presence of peripheral neuropathy and myopathy in
COPD patients.
Methods: 40 subjects were included in the study divided into 2 groups, group A
included 20 patients with severe COPD and group B included 20 patients with
moderate COPD.and 15 healthy subjects as a control group. All patients subjected
to clinical assessment. All subjects were subjected to respiratory functions tests,
Clinical COPD Questionnaire (CCQ) and neurophysiological examination.
Results: 16 patients had peripheral neuropathy. 8 patients had proximal muscle
weakness. Patients with neuropathy- myopathy were more hypoxic and hypercapPulmonary functions tests and arterial blood gases in the studied groups

FVC
FEV1
FEV1/FVC
PaO2
PaCO2

Group A

Group B

Group C

P-value

76.3±8.2
44.5±3.6
60.5±9.6
58±20
56±90

84.4±11.3
58.1±4.6
67.1±7.5
63±80
48±11

94.00±7.44
103.40±8.18
90.60±4.57
87±90
37±50

0.001*
0.001*
0.001*
0.001*
0.001*

*Significant at p<0.01.

nic. There is significant association between high scores of CCQ and poor quality
of life in patients with neuropathy-myopathy.
Conclusion: Presence of neuropathy and myopathy added more burden on quality
of life on COPD patients.Careful examination of COPD patients for subclinical
neuropathy or myopathy is needed for early interference, management and slowing
progression of the disease.
Reference:
[1] Fabbri LM, Luppi F, Rabe KF. Complex chronic co-morbidities of COPD. Eur
Respir J. 2008; 31: 204–12.

P2299
The relationship between radiologic findings and lung function impairment
in chronic obstructive pulmonary disease
Virginija Šileikiene 1,2 , Ingrida Zeleckiene 3 , Mindaugas Mataciunas 3 ,
Jolita Norkuniene 4,5 , Edvardas Danila 1,2 . 1 Clinic of Infectious, Chest Diseases,
Dermatovenereology and Allergology, Vilnius University, Vilnius, Lithuania;
2
Centre of Pulmonology and Allergology, Vilnius University Hospital
Santariškiu Klinikos, Vilnius, Lithuania; 3 Centre of Radiology and Nuclear
Medicine, Vilnius University Hospital Santariškiu Klinikos, Vilnius, Lithuania;
4
Department of Mathematical Statistics, Vilnius Gediminas Technical University,
Vilnius, Lithuania; 5 Applied Sciences, Vilniaus Kolegija University, Vilnius,
Lithuania
Objective: To evaluate prospectively the relationship between radiologic findings
and lung function impairment in COPD.
Methods: The data of 38 consecutive patients with COPD were examined. All
patients were divided into group I (GOLD I and II, n=20) and group II (GOLD
III and IV, n=18) based on post-bronchodilator FEV1 . The patients underwent CT
scanning and comprehensive examination of the respiratory function.
Results: The difference of the amounts of pulmonary emphysema, cysts, bronchiectasis, and pneumofibrosis among the patient groups was not statistically significant.
Moreover, there were no statistically significant differences of TLC, VC, RV, DLCO
indices between groups during disease remission. However, we have observed a
significant increase of TLC, RV, and pCO2 indices, as well as the decrease of
DLCO, pO2 , and sO2 values of group II patients comparing to group I patients
during exacerbation of the disease (p<0.05).
Presence of bronchiectasis and emphysema had correlation with exacerbations
rate (r = 0.4, p<0.05). Presence of pneumofibrosis correlated with presence of
bronchiectasis (r = 0.4, p<0.05). DLCO had correlation with exacerbations rate
and amount of pneumofibrosis (r = –0.4, p<0.05).
Conclusions: Our study showed that relationship between radiologic findings and
lung function impairment in COPD is variegated. Deterioration in DLCO values
reflected emerging pneumofibrosis in COPD patients. Repeated exacerbations were
associated with bronchiectasis and emphysema. The patients with more severe airflow obstruction (group II) during remission had more severe respiratory function
status during exacerbation comparing to group I patients.

255. Asthma and COPD: understanding through
mechanisms
P2300
T-reg cells levels in smoking and non-smoking patients with asthma
Evgeny Kulikov, Natalya Kirillova, Elena Kremer, Ivan Deev,
Ludmila Ogorodova, Polina Selivanova, Olga Fedorova. Hospital Therapy/Faculty
Pediatrics, Siberian State Medical University, Tomsk, Russian Federation
Background: Tobacco smoking is associated with severity of asthma, response
to basis therapy and control achievement. Cigarette smoke reduces the pool of
T-regulatory cells in healthy smokers but the role of T-regs in the development of
allergic diseases still unclear.
Objective: To assess the level of CD4 + CD25high T-reg in healthy and asthmatic
with different status of smoking.
Materials and methods: Were enrolled 55 patients with asthma: mild asthma
n=14, (34,5 (32,0:40,0) years), mean FEV1=100,9 (94,3:111,5)%, moderate asthma
(n=20), (54,5 (50,5:60,5) years), FEV1=80,24 (72,4:89,5)%, severe asthma (n=21),
(45,0 (41,0:45,0) years), FEV1=66,6 (48,9:70,7)%, and 17 healthy (30,0 (28,0:35,0)
years), FEV1=104,0 (98, 0:111,0)%. Peripheral blood mononuclear cells were isolated in Ficoll density. To study the phenotypic characteristics of regulatory T
cells was assessed variation of CD markers (CD4 +, CD25 +) by flow cytometry
(FACSCalibur Becton Dickinson, USA) using appropriate monoclonal antibodies.
Results and discussion: The levels of CD4 + CD25high peripheral blood was
lower in smokers (0,84 (0,59:1,20)%) compared with nonsmokers (2,07 (1,20:
2,92)%) (p <0,05). In current smokers patients and patients with history of smoking the levels of CD4 + CD25high peripheral blood were lower (0,62 (0,22:0,94))
compared with nonsmokers (2,20 (0,71:3,47)) (p <0,05). A negative correlation
between pack-years and the level of CD4 + CD25high (r = -0,51; p <0,05) in
healthy volunteers was shown.
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Conclusion: Cigarette smoke may have an independent influence on asthma course
not only as trigger (irritant) but also as factor that leads to reducing the population
of CD4 + CD25high T-reg and inadequate suppression of Th2-response.

P2301
Peripheral Thelper1/Thelper2/Thelper17/regulatory T cell imbalance in
asthmatic pregnancy
Lilla Tamási 1 , Gergely Toldi 2 , Attila Molvarec 3 , Balázs Stenczer 4 ,
Veronika Muller 1 , István Ivancsó 5 , Noémi Eszes 1 , András Bikov 1 ,
Anikó Bohács 1 , János Rigó Jr. 3 , György Losonczy 1 . 1 Department of
Pulmonology, Semmelweis University, Budapest, Hungary; 2 Semmelweis
University, 1st Department of Pediatrics, Budapest, Hungary; 3 Semmelweis
University, 1st Department of Obstetrics and Gynecology, Budapest, Hungary
Asthma and pregnancy show bilateral clinical interactions with mostly unknown
immunological mechanisms. Healthy gestation is characterized by a sensitive balance of Th1/Th2/Th17/regulatory T (Treg) cells which may be altered in asthmatic
pregnancy. The aim of this study was to describe the prevalence of these cell
subsets in asthmatic compared with healthy pregnancy.
The prevalence of Th1, Th2, Th17 and Treg lymphocytes was identified by
cell surface and intracellular marker staining in 24 healthy non-pregnant (HNP),
23 healthy pregnant (HP), 15 asthmatic non-pregnant (ANP) and 15 asthmatic
pregnant (AP) women using flow cytometry.
HP and ANP were characterized by increased Th2/Th1 ratio compared to HNP,
but no further increase was observed in AP. Healthy pregnancy increased Treg
cell prevalence compared with HNP data (4.64% vs. 2.98%; p<0.05), and this
pregnancy-induced elevation was absent in AP women (2.52% vs. HP; p<0.05).
Th17 cell prevalence was similar in the HP and HNP groups (2.78% vs. 3.17%;
p>0.05). Asthma increased Th17 prevalence in non-pregnant patients (3.81% vs.
HNP; p<0.05), and this asthma specific increase of Th17 cell prevalence was also
observed in AP patients (AP vs. HP: 3.44% vs. 2.78%; p<0.05). As a result,
Th17/Treg ratio was decreased in HP, but not in AP women, compared with HNP
data.
Peripheral Thelper1/Thelper2/Thelper17/regulatory T cell imbalance may play a
role in the interrelationship and compromised immune tolerance characterizing
asthmatic pregnancy.

P2302
Activin-A induces human regulatory T cells that control allergic asthma
Sofia Tousa 1 , Maria Semitekolou 1 , Ioannis Morianos 1 , Konstantinos Samitas 2 ,
Giannis Paraskevopoulos 3 , Mina Gaga 2 , Catherine M. Hawrylowicz 4 . 1 Cellular
Immunology Laboratory, Biomedical Research Foundation of the Academy of
Athens, Greece; 2 Asthma Center, 7th Respiratory Medicine Department and
Asthma Center, Athens, Greece; 3 Allergology and Clinical Immunology
Department, 401 General Military Hospital, Athens, Greece; 4 Immune
Regulation Department of Asthma, Allergy and Respiratory Science, Kings
College London, Guys Hospital, London, United Kingdom
Activin-A is a cytokine involved in essential biological processes.Our previous
studies have uncovered activin-A as a controller of experimental asthma through
the induction of mouse regulatory T cells (Tregs).Here, we studied the role of
activin-A in the induction of human Tregs suppressive against allergic responses
in asthmatics.Peripheral blood CD4+ T cells were stimulated with a clinicallyrelevant allergen in the presence of activin-A (or control).The phenotype of
activin-A-treated T cells and their suppressive function on human T cell responses
and in asthma protection in a humanized mouse model were investigated.Our
data reveal that activin-A greatly inhibits human T cell proliferation and Th2
cytokine release.Activin-A-treated T cells remain hyporesponsive after allergen
restimulation and do not express effector cytokines. Still, they express significantly
increased amounts of immunosuppressive IL-10.Notably, activin-A-treated T cells
are suppressive against allergic responses of atopics and asthmatics, pointing to
the generation of a Treg subset (act-A-iTregs). Act-A-iTregs also restrain Th2
responses in the bronchoalveolar lavage (BAL) of severe asthmatics.Using a humanized model of asthma, we show that, co-transfer of act-A-iTregs with human T
effectors confers protection against asthma in vivo, as shown by greatly decreased
airway hyperresponsiveness, BAL, lung inflammation and Th2 responses in the
lungs and draining lymph nodes.Our data reveal that activin-A generates IL-10producing Tregs that suppress human allergen-driven responses and protect against
asthma.Our findings may facilitate the use of act-A-iTregs in adoptive-transfer
therapies aiming to re-establish tolerance in asthma.

P2303
4-1BBL mediated balance of Th17/Treg in patients with allergic asthma
Xiangyan Ai, Shiguo Chao, Xiaoxia Hou. Department of Pulmonary Medicine,
Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai,
China
Objective: To investigate the expression of 4-1BBL in peripheral blood of patients
with allergic asthma and its role in the balance of Th17/Treg cells.
Methods: We detected the plasma soluble 4-1BBL (s4-1BBL) levels with ELISA
and membrane expression of 4-1BBL (m4-1BBL) on monocytes with flow cytometry in patients with allergic asthma and controls. The peripheral blood mononuclear

cells (PBMCs) of patients with asthma were in vitro stimulated with or without
4-1BB agonistic mAb for 72h, the concentrations of IL-17 and TGF-β in supernatant were measured with ELISA and the percentages of Th17 and Treg cells
were measured with flow cytometry.
Results: The s4-1BBL concentrations of patients with asthma (202.47±60.68
μg/L) were decreased than controls (298.29±40.32 μg/L, p<0.01). The m41BBL on monocytes of patients with asthma (2.69±1.85%) was decreased than
the controls (9.06±6.79%, p<0.01). The supernatant concentrations of TGF-β
(655.81±476.26 ng/L) and IL-17 (5202±4143.74ng/L) in PBMCs stimulated with
4-1BB mAb were different from the isotype controls (TGF-β: 410.50±368.03
ng/L, IL-17: 8377±3839.98 ng/L, both p<0.05). There was a lower proportion of
Th17 cells (1.298±0.53% vs 1.536±1.01%) and a higher proportion of Treg cells
(3.45±1.03% vs 2.76±0.97%) in the 4-1BB mAb group than isotype control, but
no difference between the two groups (p>0.05).
Conclusions: Both s4-1BBL and m4-1BBL decreased in peripheral blood of patients with allergic asthma. In vitro agonistic 4-1BB antibody stimulation enhanced
TGF-β but inhibited IL-17 production by PBMCs. Thus 4-1BBL/4-BB may restore
Th17/Treg balance in allergic asthma more likely by changing the function of Th17
and Treg cells.

P2304
Efficacy of basis therapy and level of immunoregulatory T-cells (T-regs) in
COPD
Natalya Kirillova 1 , Elena Kremer 3 , Ivan Deev 2 , Ludmila Ogorodova 2 ,
Georgiy Chernogoruk 1 , Evgeny Kulikov 1 , Sergey Fedosenko 1 . 1 Department of
Hospital Therapy with a Course of Physical Rehabilitation and Sports Medicine,
Siberian State Medical University, Tomsk, Russian Federation; 2 Department of
Pediatrics Faculty Course Faculty of Medicine of Childhood Illness, Siberian
State Medical University, Tomsk, Russian Federation; 3 Central Research
Laboratory, Siberian State Medical University, Tomsk, Russian Federation
Background: COPD is heterogeneous disease with variable clinical and radiographic signs, different response to therapy and rate of decline in lung function
and survival of patients. The levels of T-regs could influence on the efficiency of
the basis therapy of COPD.
Aim and objectives: Compare the data of COPD clinical course dynamics during
basic therapy and levels of inducible (CD4+FOXP3+) T-regs.
Methods: Were included 60 patients with COPD stages II-IV, mean age was
57,8±1,09 years, m/f=50/10, mean duration of disease was 10,6±1,05 years. The
observation period was 24 weeks after administration of appropriate basis therapy
(GOLD reccomendations). At visits were performed spirometry, index BODE,
SGRQ. Peripheral blood mononuclear cells were isolated from heparinized blood
on Ficoll density gradient (1,077 g/ml). The circulating percentage of CD4+FoxP3+
T-regs in peripheral blood was estimated by the flow cytometry analysis (FACSCalibur Becton Dickinson, USA) using appropriate monoclonal antibodies.
Results: Persons with the levels of CD4+FoxP3+ T-regs cells less than 7% in
peripheral blood, were characterized by significant reductions in SGRQ-scores
from 53,29±0,36 points at visit 1 to 48,24±4,13 points at visit 2 (p<0,05); stable
increase in FEV1 from 37,7±3,08% (visit 1) to 46,63±3,39% (visit 2) (p<0,05);
decreased BODE index from 4,10±0,37 points (visit 1) to 3,46±0,43 points (visit
2) (p<0,05). COPD patients with the the level of CD4+FoxP3+ more then 7%
didn’t have the positive dynamics of clinical and functional parameters as a result
of a 24-week treatment (p>0,05).
Conclusions: High level of CD4+FoxP3+ T-regs (>7%) is associated with impaired response to basis therapy COPD.

P2305
Peripheral blood neutrophil activity during D. pteronyssinus induced
late-phase airway inflammation in asthma and rhinitis patients
Simona Lavinskiene 1 , Jolanta Jeroch 2 , Ieva Bajoriuniene 3 ,
Kestutis Malakauskas 4 , Edita Gasiuniene 5 , Raimundas Sakalauskas 6 .
1
Department of Pulmonology and Immunology, Lithuanian University of Health
Sciences, Kaunas, Lithuania; 2 Department of Pulmonology and Immunology,
Lithuanian University of Health Sciences, Kaunas, Lithuania; 3 Department of
Pulmonology and Immunology, Lithuanian University of Health Sciences,
Kaunas, Lithuania; 4 Department of Pulmonology and Immunology, Lithuanian
University of Health Sciences, Kaunas, Lithuania; 5 Department of Pulmonology
and Immunology, Lithuanian University of Health Sciences, Kaunas, Lithuania;
6
Department of Pulmonology and Immunology, Lithuanian University of Health
Sciences, Kaunas, Lithuania
Background: Recent investigations suggest that neutrophils may play an important
role in the late-phase allergen-induced inflammation in allergic airway diseases.
Aim: To evaluate neutrophil chemotaxis, phagocytosis, and reactive oxygen species
(ROS) production in patients with allergic asthma and rhinitis challenged with
inhaled D. pteronyssinus.
Methods: Twenty eight patients with allergic asthma and 27 with rhinitis, all
sensitized to D. pteronyssinus, as well as 10 healthy subjects underwent bronchial
challenge with D. pteronyssinus. Neutrophils from peripheral blood were isolated
24 h before as well as 7 h and 24 h after challenge. For chemotaxis analysis
neutrophils were stimulated with interleukin-8, and for ROS analysis as well as for
phagocytosis cells were stimulated with S. aureus bacteria. Neutrophil functions
were analyzed flow cytometrically.
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Results: Neutrophils chemotaxis and ROS production were increased, while
phagocytosis was decreased 24 h before challenge in patient groups compared
with healthy subjects (P<0.05). After challenge, neutrophil chemotaxis and phagocytosis increased after 7 h and 24 h, when ROS production – only after 24 h.
Bronchial allergen challenge had no influence for neutrophil functions in healthy
subjects (P<0.05).
Conclusions: Results show that peripheral blood neutrophil activity is impaired in
allergic asthma and rhinitis patients. D. pteronyssinus induced late-phase airway
inflammation enhance their chemotaxis, phagocytosis and ROS production.

P2306
Upregulation of myeloid derived suppressor cells (MDSCs) in chronic
obstructive pulmonary disease and its relationship with disease severity
Simonetta Baraldo 1 , Laura Pinton 2 , Andrea Ballarin 1 , Susanna Mandruzzato 2 ,
Erica Bazzan 1 , Erika Falisi 2 , Graziella Turato 1 , Kim Lokar Oliani 1 ,
Manuel Cosio 3 , Paola Zanovello 2 , Marina Saetta 1 . 1 Cardiological, Thoracic and
Vascular Sciences, University of Padova and Padova City Hospital, Pneumology
Section, Padova, Italy; 2 Department of Surgery, Oncology and Gastroenterology,
Immunology and Oncology Section, University of Padova, Italy; 3 Meakins
Christie Laboratories, McGill University, Montreal, Canada
MDSCs have received growing interest as suppressors of immune responses in
cancer, induced in the attempt to escape immune surveillance. MDSCs have
been recently implicated in immune modulation in chronic inflammatory diseases, particularly autoimmune. Since we proposed an autoimmune component
in COPD, we examined the induction of MDSCs in peripheral blood of smokers
with COPD with or without lung cancer. In particular, we evaluated the α chain
of the IL-4 receptor (IL4Rα, which has been proposed as a marker for MDSCs)
in patients with COPD (n=32, 8 with concomitant cancer) compared to subjects
with a similar smoking history who did not develop COPD (n=8) and non-smokers
(n=10). The expression of IL-4Rα was increased in monocytes from smokers with
COPD (17±2%) compared to smokers without COPD (10±1%) and non-smokers
(9±1%; p<0.05 for both). This increase was particularly evident in COPD patients
with concomitant cancer (23±3%) but was also present in those without cancer
(16±1%). A similar IL-4Rα pattern was observed in the granulocytic fraction of
blood leukocytes (8±1 vs 3±2 vs 4±2%). Of note, IL4Rα expression was not
linked to smoking status or cumulative history, but was correlated with the degree
of airflow limitation (p=0.0003,r=0.55). In conclusion, our study shows that IL4Rα
expression is upregulated in smokers with COPD, either with or without lung
cancer, but not in smokers who despite a similar smoking history did not develop
the disease. These results indicate that the upregulation of MDSCs observed in
patients with COPD is not due to smoking itself, but is rather related to the severity
of the disease.
Funded by Padua University.

P2307
Expression of matrix metalloproteinases and TIMP inhibitors in
circulation/lung in patients with chronic obstructive pulmonary disease
Martin Petrek 1 , Zdenka Navratilova 1 , Zatloukal Jaromir 2 , Eva Kriegova 1 ,
Kolek Vitezslav 2 . 1 Immunogenomics - Immunology, Faculty of Medicine Palacky
University, Olomouc, Czech Republic; 2 Bronchology - Respiratory Medicine,
University Hospital, Olomouc, Czech Republic
In chronic obstructive pulmonary disease (COPD), increased expression of matrix
metalloproteinases (MMPs) and their inhibitors (TIMPs) has been repeatedly reported. Some of MMPs/TIMPs, e.g. MMP9, have been investigated both in serum
and lung; others were measured only in one of these localisations.
To extend the profile of MMPs/TIMPs systemic/local expression in COPD, we
created two pilot cohorts of COPD patients and control healthy subjects, both
comprising 20 subjects. Protein expression of MMP2,8,9 and TIMP1,2,3,4 was
determined in parallel in serum and in BronchoAlveolar Lavage Fluid (BALF)
by a microsphere multiplex assay. To complement protein measurements, mRNA
expression was evaluated in BAL cells which were available from 13 COPD
patients and 18 controls.
Compared with controls, in patients MMP9 levels were increased systemically
(serum protein: p=0.03) as well as locally (BALF protein: p<0.001, mRNA in BAL
cells: p=0.002). MMP2 and 8 mRNA were upregulated in BAL cells (p=0.001 and
p=0.03, respectively); MMP8 protein was elevated in BALF (p<<0.001). Serum
concentrations of TIMP4 paralleled increase of MMP2 and 9 mRNA in BAL cells
(p=0.005 and p=0.007, respectively). The number of TIMP1 transcripts correlated
with the number of months free of exacerbation(s) during 2-years follow-up after
the BAL sampling (p=0.03)
In conclusion, distinct expression profiles of MMPs/TIMPs were observed at systemic and local level in our COPD patients. These pilot data will be subject to
further extension and verification, including subanalyses according to the GOLD
stage.
Grant support: IGAPU_ LF_2012_07, CZ.1.05/2.1.00/01.0030.

P2308
Circulating mature and progenitor eosinophils in patients with stable asthma
express all major traffic related receptors
You Lu, Carina Malmhäll, Margareta Sjöstrand, Madeleine Rådinger,
Bo Lundbäck, Jan Lötvall, Apostolos Bossios. Krefting Research Centre, Institute
of Medicine, Sahlgrenska Academy, University of Gothenburg, Sweden
Background: Eosinophils differentiate in the bone marrow from CD34+ cells
released to the blood with possible traffic to the lung tissue. The known data
about eosinophil traffic mostly refer to mature eosinophils and have originated
mainly from animal models or from asthma patients after allergen exposure. Thus,
we investigated whether mature and progenitor blood eosinophils in patients with
stable asthma express similar trafficking related receptors.
Methods: Participants, 13 patients with stable asthma; 7 with high (≥0.3x109/L)
and 6 with low (≤0.2x109/L) blood eosinophils, and 5 healthy controls were
selected from the West Sweden Asthma Study. Airway eosinophils were
studied in induced sputum. Mature (CD45+IL-5Rα+SSChigh) and progenitors
(CD45+CD34+IL-5Rα+SSClow) eosinophils and their expression of selectin
(PSGL-1), integrins (VLA-4:CD49d+CD29+, Mac-1:CD11b+CD18+), eotaxin(s)
receptor (CCR3+), and activation (CD69+, CD25+) were quantified in fresh blood
by flow cytometry.
Results: Asthma patients with high blood eosinophils had increased sputum
eosinophils and blood eosinophil progenitors compared to the healthy controls
(p<0.05). Mature and progenitor eosinophils expressed similar levels of PSGL-1
and VLA-4. Mac-1 was expressed in all mature eosinophils but was reduced
in progenitors, in all groups (<0.01). Mature eosinophils expressed high levels
of CCR3 compared to progenitors (p<0.05). However, the CCR3+ eosinophil
progenitors were more activated in all groups (<0.01).
Conclusion: Both mature and progenitor blood eosinophils in patients with stable
asthma express all major trafficking related receptors important for transfer into
the lung tissue.

P2309
A comparison between the diagnostic value of bronchodilator response in
spirometry and questionnaire in determining asthma
Mahdi Yadollahzadeh 1 , Fariba Ghorbani 2 , Katayoun Najafizadeh 3 . 1 Internal
Medicine, Lung Transplant Research Centre, National Research Institute of TB
and Lung Disease, Masih Daneshvari Hospital, Shaheed Beheshti University of
Medical Sciences, Tehran, Islamic Republic of Iran; 2 Pulmonology and Critical
Care Medicine, Lung Transplant Research Centre, National Research Institute of
TB and Lung Disease, Masih Daneshvari Hospital, Shaheed Beheshti University
of Medical Sciences, Tehran, Islamic Republic of Iran; 3 Pulmonology and
Critical Care Medicine, Lung Transplant Research Centre, National Research
Institute of TB and Lung Disease, Masih Daneshvari Hospital, Shaheed Beheshti
University of Medical Sciences, Tehran, Islamic Republic of Iran
Background and aim: Because of unknown physiopathology of asthma the diagnosis of this common respiratory disorder is a challenging issue. In this study we
compared the usefulness of a short questionnaire and response to bronchodilator
in spirometry for differentiating asthma from other causes of chronic dyspnea.
Method: 208 patients suffering from chronic dyspnea (>6 months) and had definite
clinical diagnosis of asthma, chronic obstructive pulmonary disease, pulmonary
fibrosis or bronchiectasis were enrolled. A questionnaire was designed by using
the questions showed the best sensitivity and specificity in previous researches
for diagnosing asthma. 9 of 43 questions were selected for final questionnaire by
regression analysis. All of the patients were interviewed to complete questionnaire
and spirometric response to bronchodilator was assessed. SPSS 18 and EPI 6
software were used for statistical analysis.
Results: 53.8% of cases had asthma. In determining asthma, bronchodilator test
had 48.2% sensitivity, 78.1% specificity, 72% and 56.4% positive and negative
predictive values, 2.2 and 0.66 positive and negative likelihood ratios, 21.9% and
51.8% false positive and negative error rates and 62.01% accuracy. 9-question
questionnaire showed 97.3% sensitivity, 77.1% specificity, 83.2% and 96.1% positive and negative predictive values, 4.24 and 0.03 positive and negative likelihood
ratios, 22.9% and 2.7% false positive and negative error rates and 87.98% accuracy.
Conclusion: According to our findings, this 9-question questionnaire has better
diagnostic values than response to bronchodilator in spirometry for defining asthma
between patients with chronic dyspnea.

P2310
T regulatory cells in exacerbation control of chronic obstructive pulmonary
disease of mild and moderate stage
Oleg Enikeev 1 , Svetlana Enikeeva 2 , Damir Enikeev 2 . 1 Therapy and Common
Clinical Practice, Bashkir State Medical University, Ufa, Republic of
Bashkortostan, Russian Federation; 2 Pathophisiology, Bashkir State Medical
University, Ufa, Republic of Bashkortostan, Russian Federation
Aim: To investigate the levels of peripheral CD4(+)CD25(++) regulatory T cells
and the inflammatory and anti inflammatory cytokines in exacerbation dynamics
of mild and moderate stage of chronic obstructive pulmonary disease (AECOPD)
patients.
Methods: Peripheral blood samples were collected from 20 patients with mild
AECOPD and 21 patients with moderate AECOPD, aged (55,6±3,2; 51±3 respec-
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tively) and 20 man from control group. Lymphocytes were isolated by two-color
labeled monoclonal antibodies flow cytometry to examine the quantities and percentage of CD4+CD25+ T cell, CD4+CD25++ (CD4(+)Treg), CD3+CD19- T cell,
CD3+CD4+ T cell, CD3+CD8+ T cell, respectively. Enzyme immunodetection was
used to detect the expression of interleukin-10 (IL-10), tumor necrosis factor alpha
(TNF-alpha), procalcitonin (PCT) and C-reactive protein (CRP). Mann-Whitney
test was used for comparison between data before and after treatment and control
group.
Results: In patients with mild and moderate AECOPD take place significant
decreasing of Tregulatory cells (CD4+CD25++) from 3,3±0,8% in control to
1,13±0,17% and 1,3±0,12%%, respectively (p<0,01). Interestingly that percentage of Treg didn’t change in dynamics of conventional therapy. Reliable increase
of TNF-α and decrease of PCT take place in both groups (p<0,01). Neveretheless
CRP and Il-10 levels of patients with COPD don’t differ from the same values of
control group.
Conclusion: The decrease of Treg response and the lost balance between inflammatory/antiinflammatory cytokines, suggest a lack of regulation of the systemic
inflammatory response that may contribute to pathogenesis in AECOPD of mild
and moderate stage.

P2311
The declined CD4+ CD25+Treg cells in patients with moderate to severe
asthma associated with over-expressed Th2 response
Yuheng Shi, Guochao Shi. Department of Pulmonary Medicine, Shanghai Third
People’s Hospital, Shanghai, China Department of Pulmonary Medicine, Ruijin
Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, China
Background: Recent studies have showed that Th2 cells can induce the apoptosis
of CD4+ CD25+ Treg cells or resist the immunosuppressive effect of Treg cells.
We hypothesize that an imbalance of Th2/Treg is presented in patients with allergic
asthma.
Methods: Twenty-two patients with mild asthma, 17 patients with moderate to
severe asthma and 20 healthy donors were enrolled. All patients were allergic to
house dust mites. The proportions of peripheral blood CD4+CD25+ Treg cells
and Th2 cells were determined by flow cytometry. The concentration of IL-10,
TGF-β and IL-4 in plasma was determined by ELISA. The expression of Foxp3
and GATA-3 mRNA in PBMCs from asthmatic patients and healthy donors was
detected by RT-PCR.
Results: Compared with healthy donors and patients with mild asthma, the frequency of CD4+CD25+ Treg cells and plasma IL-10 levels were decreased in
patients with moderate to severe asthma. There was no difference of Foxp3 mRNA
expression among three groups. However, the frequency of Th2 cells, IL-4 levels
and expression of GATA-3 mRNA was higher in patients with mild and moderate
to severe asthma than in the control group. The ratio of Th2/Treg and their cytokines was increased in allergic asthma, especially for moderate to severe asthma.
The ratio of GATA-3/Foxp3 mRNA was increased in allergic asthma. In patients
with moderate to severe asthma, the frequency of peripheral blood Treg cells was
negatively correlated to the percentage of Th2 cells and IL-4 levels.
Conclusions: The decline of Treg cells in patients with moderate to severe asthma
may play an important role in progress of the disease.

P2312
Peripheral blood Th17 cells and serum IL-17 levels in patients with D.
pteronyssinus-induced late-phase asthmatic response
Ieva Bajoriuniene 1 , Kestutis Malakauskas 1 , Simona Lavinskiene 1 ,
Jolanta Jeroch 1 , Edita Gasiuniene 1 , Astra Vitkauskiene 2 ,
Raimundas Sakalauskas 1 . 1 Department of Pulmonology and Immunology,
Lithuanian University of Health Sciences, Kaunas, Lithuania; 2 Department of
Laboratory Medicine, Lithuanian University of Health Sciences, Kaunas,
Lithuania
Background: Biphasic cellular immune reaction which follows inhalation of allergen is the specific feature of allergic inflammation. Therefore, Th17 cells and
IL-17 may have played a role in the development of the late-phase asthmatic
response in patients with allergic asthma.
Objectives: To evaluate the percentage of Th17 cells in peripheral blood (PB) and
serum IL-17 levels in patients with D. pteronyssinus-induced late-phase asthmatic
response.
Table 1. Peripheral blood Th17 cells and serum IL-17 levels in patients with allergic asthma
before and after bronchial challenge with D. pteronyssinus
Characteristic
Th 17 cells (%)
EAR
LAR
HS
IL-17 levels (pg/ml)
EAR
LAR
HS

24 h before

7 h after

24 h after

1.50±0.31†
1.79±0.35†
0.60±0.17

1.54±0.25†
2.40±0.43†
0.55±0.19

2.42±0.41†
3.51±0.31† *#
0.51±0.11

4.40±0.61†
4.17±0.60†
1.32±0.21

6.30±0.76†
8.33±0.67† #
1.58±0.36

9.01±1.51† *
13.47±1.85† *#
2.10±039

Data are expressed as mean ± SEM; † P<0.05, versus HS; *P<0.05, in comparison with the
baseline values; # P<0.05, LAR versus EAR.

Methods: We studied 28 patients with allergic asthma who developed early-phase
asthmatic response (EAR) (n=16) and late-phase asthmatic response (LAR) (n=12)
after bronchial challenge with D. pteronyssinus. The control group included 10
healthy subjects (HS). PB collection was performed 24 h before as well as 7 h and
24 h after challenge. The percentage of Th17 cells was analyzed by FACS. Serum
IL-17 levels were determined by ELISA.
Results: See Table 1.
Conclusions: D. pteronyssinus-induced late-phase asthmatic response in patients
with allergic asthma is associated with increased percentage of Th17 cells in PB
and elevated serum IL-17 levels.

P2313
Activin-A expression is increased in severe asthma and is involved in tissue
angiogenesis
Konstantinos Samitas 1,2 , Eleftherios Zervas 1 , Nikolaos Poulos 2 ,
Maria Semitekolou 2 , Stelios Vittorakis 1 , Harsha Kariyawasam 3 ,
Vily Panoutsakopoulou 2 , Georgina Xanthou 2 , Mina Gaga 1 . 1 7th Respiratory
Dept and Asthma Centre, Athens Chest Hospital, Athens, Greece; 2 Cellular
Immunology Laboratory, Division of Cell Biology, Center for Basic Research,
Biomedical Research Foundation of the Academy of Athens, Greece; 3 Dept of
Allergy and Medical Rhinology, Royal National Throat Nose Ear Hospital,
London, United Kingdom
Background: Our recent studies show that Activin-A (Act-A), a cytokine belonging to the TGF-β superfamily, suppresses mouse allergic responses; however its
effects on human asthma remain unknown.
Objectives: To determine Act-A expression in healthy controls (CTRL) and
asthmatics, identify its cellular sources and signaling mediators, and examine
correlations with disease severity and airway remodelling.
Methods: Serum samples were obtained from 46 mild-to-moderate asthmatics
(MMA), 27 severe asthmatics (SA) and 41 CTRL. 55 subjects (18 CTRL, 18
MMA, 19 SA) underwent bronchoscopy with endobronchial biopsy and BALF
collection. Act-A levels in the serum/BALF were examined. Expression of Act-A
and its principal signaling mediator ALK4 in the bronchial tissue were assessed
by confocal microscopy. Basement membrane thickness, goblet cell hyperplasia
and angiogenesis (vessels/mm2 ) were also determined.
Results: Act-A levels were significantly increased in MMA in the serum and
in MMA and SA in BALF. Serum Act-A was further increased during asthma
exacerbation. Bronchial tissue Act-A expression was significantly increased in asthmatics, especially in the subepithelium in SA, while ALK-4 expression decreased
with disease severity. Act-A was mainly expressed by mast cells, neutrophils,
macrophages and smooth muscle cells. Act-A and ALK-4 were also localized
in endothelial cells, particularly in SA. Subepithelial Act-A expression correlated
with angiogenesis and disease severity.
Conclusions: Our data suggest that Act-A plays a crucial role in asthma inflammation and participates in the regulation of angiogenesis in SA. Ongoing in vitro
studies will further elucidate its specific role.

P2314
Relevance of measurement of serum periostin for diagnosing bronchial
asthma and estimating its lung function abnormalities
Kenya Kohyama 1 , Kenji Izuhara 2 , Akemi Kohyama 1 , Kentaro Nakano 1 ,
Ryosuke Souma 1 , Kiyokazu Kikuchi 1 , Hideyuki Satoh 1 , Takenori Okada 1 ,
Naoto Fueki 1 , Shoicihiro Ohta 3 , Junya Ono 4 , Yoshinori Azuma 4 ,
Hironori Sagara 1 . 1 Department of Respiratory Medicine, Dokkyo Medical
University Koshigaya Hospital, Koshigaya, Saitama, Japan; 2 Division of Medical
Biochemistry, Department of Biomolecular Sciences, Saga Medical School, Saga,
Japan; 3 Department of Clinical Medicine, Saga Medical School, Saga, Japan;
4
Research and Development Section, Shino-test Corporation, Sagamihara,
Kanagawa, Japan
Bronchial asthma is diagnosed by combination of presence of characteristic symptoms and measurement of reversibility of lung function abnormalities. Non-invasive
markers such as levels of exhaled nitric oxide (FeNO) and sputum eosinophilia have
potential usefulness for diagnosis of bronchial asthma and determination of optimal treatment; however, these biomarkers contain several problems in specificity
in diseases. Periostin, an extracellular matrix protein downstream of IL-4/IL-13
signals, has emerged as a novel biomarker for bronchial asthma. Particularly, it
has been recently shown that efficacy of anti-IL-13 antibody can be predicted
using serum periostin levels in steroid-resistant asthma patients. However, it still
remains undetermined how measurement of serum periostin level is relevant for
diagnosing bronchial asthma. The study group comprised 37 patients with asthma
and 30 healthy subjects. In both groups, serum concentrations of SCCA1, SCCA2,
periostin (SS18A SS17B) were measured. In asthmatic patients, serum IgE concentrations, eosinophil counts, and exhaled NO levels were also measured. Serum
concentrations of periostin (SS18A SS17B) was significantly higher in the asthmatic patients than in the control subjects. Serum concentrations of both types
of periostin strongly correlated with eosinophil counts and exhaled NO levels. In
contrast, serum SCCA concentrations did not differ between the control subjects
and asthmatic patients or significantly correlate with any variable studied.Our results suggested that serum periostin concentrations may be a significant diagnostic
marker of bronchial asthma that correlates with eosinophil counts.
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P2315
4-1BBL/4-1BB costimulation alleviates airway inflammation by restoring
Treg/Th17 balance in allergic asthma
Xiangyan Ai, Guochao Shi, Xiaoxia Hou. Department of Pulmonary Medicine,
Ruijin Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai,
China
Objective: Recent studies have demonstrated Th17/Treg imbalance in patients with
asthma and the effect of 4-1BBL/4-1BB on Th17/Treg balance. This study aimed to
investigate whether 4-1BBL/4-1BB costimulation alleviated airway inflammation
by restoring Treg/Th17 balance in OVA-induced asthmatic mice.
Methods: BALB/c mice were randomly assigned to three groups (asthma group,
4-1BB group and control group). Mice in the asthma group were sensitized and
challenged with OVA. Agonistic 4-1BB mAb was administered in the 4-1BB
group. Mice in control group were treated with PBS.
Results: (1) The serum IgE concentration [23.350 (65.945–42.635) ng/L vs.
99.292 (192.185-92.893) ng/L, P<0.01], total number of cells [(17.35±3.23)×106
vs. (6.44±1.90)×106 , P<0.05] and eosinophils [(9.79±3.84)×104 vs. (0.91±0.37)
×104 , P<0.05] in bronchoalveolar lavage fluid (BALF) and airway inflammation
in the 4-1BB group were significantly reduced compared with the asthma group.
(2) Agonistic 4-1BB mAb treatment decreased IL-17 [(225.747±15.000) ng/L vs.
(265.730±23.121) ng/L, P<0.05] but increased TGF-β levels [(24.468±8.229)
ng/L vs. (16.047±2.789) ng/L, P<0.05] in BALF in asthmatic mice. Agonistic 41BB mAb inhibited the expression of Th17 cells [(3.18±0.39)% vs.(6.25±2.62)%,
P<0.01] and RORγt mRNA [(10.766±3.285)×10-3 vs. (30.853±5.686)×10-3 ,
P<0.01] in lung.
Conclusions: Agonistic 4-1BB mAb treatment partially alleviated airway inflammation by restoring the function of Treg cells and inhibiting the proliferation and
function of Th17 cells.

P2316
IL-25 secreted from epithelial cells has the potential to promote airway
remodeling in asthma
Fen Liu 1 , Jinxiang Wu 1 , Jiping Zhao 1 , Wen Liu 1 , Liang Dong 1 , Wenxiang Bi 2 .
1
Department of Pulmonary Medicine, Qilu Hospital of Shandong University,
Jinan, Shandong, China; 2 Department of Biochemistry and Molecular Biology,
Medical School of Shandong University, Jinan, Shandong, China
Introduction: Interleukin (IL)-25 plays a pivotal role in the pathogenesis of
asthma, not only in airway inflammation, but also in airway remodeling.
Objective: To explore the function and significance of IL-25 in the pathogenesis
of eosinophilic asthma (EA) and non-eosinophilic asthma (NEA).
Methods: Induced sputum was analyzed from 50 untreated asthmatic patients: 26
with EA, 24 with NEA. Serum and induced sputum from all the participants were
collected and the level of IL-25 in the samples was determined by enzyme-linked
immunosorbent assay (ELISA). Expression of IL-25 in bronchial epithelium and
basement membrane thickening were quantified by immunohistochemistry.
Results: Compared with healthy control subjects, the lung function was impaired
in patients with EA and NEA. ELISA results showed that the levels of IL-25 in
the serum and induced sputum of asthmatic patients were significantly higher than
healthy subjects (p < 0.05). But there were no statistic differences between EA
and NEA patients (p > 0.05). The immunohistochemistry results indicated that
higher expression of IL-25 and thickened basement membrane were observed in
asthmatic bronchial epithelium. Correlation analysis showed that the level of IL-25
in serum and induced sputum was positively correlated with the average thickness
of basement membrane in asthmatic patients.
Conclusion: IL-25 secreted from epithelial cells has the potential to promote
airway remodeling in asthma.The increased level of IL-25 in peripheral blood and
bronchial epithelium was parallel, eosinophil may not be necessary for airway
remodeling in asthma.

P2317
Inhibition of collagen receptors: α1 β1 and α2 β1 integrins decreases eosinophil
transmigration, but has no impact on peripheral blood mononuclear cell
movement through human microvascular endothelial cell lung monolayer
Stanislawa Bazan-Socha 1 , Joanna Zuk 1 , Cezary Macinkiewicz 2 , Lech Zareba 3 ,
Hanna Plutecka 1 , Ewa Mlicka-Kowalczyk 1 , Jacek Musial 1 . 1 Dept. of Internal
Medicine, Unit of Allergy and Clinical Immunology, Jagiellonian University
Medical College, Krakow, Poland; 2 Department of Biology, College of Science
and Technology, Temple University, Philadelphia, PA, United States; 3 Institute of
Mathematics, University of Rzeszow, Poland
Introduction: Recruitment of the inflammatory cells to the airways is mediated
by adhesive molecules. Among integrins, the most important in cell trafficking are
those containing α4 and β2 subunits. We hypothesized that also collagen integrin
receptors: α1 β1 and α2 β1 , are involved in asthma pathogenesis. We recently described increased expression of both: α1 and α2 subunits on blood eosinophils and
α2 on CD4 T lymphocytes in asthma.
Aim: The aim of the study was to analyse effect of α1 β1 and α2 β1 integrin
inhibition on transmigration of eosinophils and peripheral blood mononuclear
cells (PBMC) through human microvascular endothelial cell lung monolayer in
12 atopic asthmatics and 12 healthy controls. We analysed also CD4/CD8 ratio in
PBMC population before and after transmigration assay.

Methods: PBMC were separated by gradient centrifugation; eosinophils by gradient centrifugation and negative magnetic separation. For inhibition purposes we
used snake venom derived anti-adhesive proteins: viperistatin, VP12, VLO5 and
VLO4 (potent and selective inhibitors of α1 β1 , α2 β1 , α4 β1 and α5 β1 integrins,
respectively).
Results: In both groups of subjects all anti-adhesive proteins inhibited eosinophil,
but only VLO5 and VLO4 PBMC transmigration; CD8 T cells migrated better than
CD4 in control samples, but their transmigration was decreased after incubation
with anti-adhesive proteins.
Conclusion: Both collagen receptors: α1 β1 and α2 β1 integrins are involved in
eosinophil transmigration. The role of α2 β1 on lymphocyte is probably different.
P2318
The prognostic value of CD8+ and CD25+ lymphocytes blood content for
asthma exacerbation
Zhanna Antanovich, Vladimir Tsarev, Natalia Goncharova. Propedeutics of Inner
Diseases, Belarusian State Medical University, Minsk, Belarus Propedeutics of
Inner Diseases, Belarusian State Medical University, Minsk, Belarus Laboratory
of the Stem Cells Biology and Genetics, Belarusian Research Center for
Transfusiology and Medical Biotechnologies, Minsk, Belarus
Background: The recognition of asthma as an inflammatory disease led to a
search for biomarkers for assessing of airway inflammation and for the prediction
of asthma exacerbation.
Objective: To evaluate the blood content of CD8+ and CD25+ lymphocytes in
patients with asthma and to predict asthma exacerbation.
Methods: 48 patients with asthma exacerbation and 48 with asthma remission
were randomly selected and 30 matched control subjects were included. All were
submitted to detailed clinical history and examination, pulmonary function testing.
Investigation of CD8+ and CD25+ lymphocytes in blood was carried out by flow
cytometry.
Results: Patients with asthma exacerbation had significantly lower values of CD8+
lymphocytes than patients with asthma remission (20,41±4,52% vs 23,29±5,08%;
p<0,001) and controls (20,41±4,52% vs 23,19±3,37%; p=0,005), they also
had significantly higher values of CD25+ cells than patients with asthma remission (10,22 (4,92-13,09)% vs 5,85 (4,14-7,83)%; p<0,001) and controls
(10,22 (4,92-13,09)% vs 5,49 (3,69-6,01)%; p<0,001). The regression equation for the prediction of asthma exacerbation is: Z=exp(2,05909+0,280831X0,20392Y)/(1+exp(2,05909+0,280831X-0,20392Y)), where X – % of CD25+ cells
and Y – % of CD8+ lymphocytes. If Z≤0,5, the patient has remission; if Z>0,5, the
patient has exacerbation; the above Z, the above asthma exacerbation probability.
The value of correct predictions is 81%.
Conclusion: Decrease of CD8+ lymphocytes blood content and increase of CD25+
lymphocytes blood content can be predictor for asthma exacerbation and allows to
predict asthma exacerbation with the probability of 81%.

P2319
Leukotriene (LT)C4 aggravate bleomycin-induced pulmonary fibrosis in mice
Yoshiki Murayama, Hirokuni Hirata, Takeshi Fukuda, Masafumi Arima.
Pulmonary Medicine and Clinical Immunology, Dokkyo University School of
Medicine, Tochigi, Japan Developmental Genetics, Chiba University Graduate
School of Medicine, Chiba, Japan
Background: Synthesis of cys-LTs is thought to cause inflammatory disorders
such as bronchial asthma and allergic rhinitis. Recent reports have suggested
that LTC4 is an important regulator of pulmonary fibrosis. This study examined the effect of LTC4 in LTC4 synthase-overexpressed transgenic (Tg) mice
with bleomycin-induced pulmonary fibrosis. We also focused on the function of
lung-derived fibroblasts in the Tg mice.
Methods: Prior to administration of bleomycin, pranlukast hydrate, a cys-LT1
receptor antagonist, was intragastrically administered to Tg mice daily from the
previous day of the administration. Bleomycin was administrated by intratracheal
instillation. Concentrations of interleukin (IL)-4, -13, and transforming growth
factor (TGF)-β1 in BAL fluid were measured 14 days after the administration
of bleomycin. And lung tissue was examined histopathologically. In addition,
lung-derived fibroblasts from Tg and wild-type (WT) mice were cultured for 7
days, and LTC4 secretion and cell viability were assessed by EIA and MTT assay,
respectively. And the expression of TGF-β1 mRNA was measured by real time
PCR.
Results: The levels of IL-4, -13, and TGF-β1, and pulmonary fibrosis were greater
in Tg than in WT mice. The reduction of LTC4 function in Tg mice could be
decreased both these cytokines and pulmonary fibrosis. Furthermore, continuous
LTC4 secretion from fibroblasts was higher in Tg than in WT mice, while reduction
of LTC4 by pranlukast in fibroblasts from Tg, but not in those from WT mice,
decreased cell viability and expression of TGF-β1 mRNA.
Conclusion: These findings first suggest that overexpression of LTC4 using transgenic mice is responsible for the development of pulmonary fibrosis.
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P2322
The effects of inspiratory muscle training on interleukin-6 concentration
during cycling exercise and volitional hyperpnoea
Dean Mills 1 , Michael Johnson 1 , Martin McPhillimey 1 , Neil Williams 1 ,
Javier Gonzalez 2 , Yvonne Barnett 1 , Sharpe Graham 1 . 1 Sport, Health and
Performance Enhancement (SHAPE) Research Group, School of Science and
Technology, Nottingham Trent University, Nottingham, Nottinghamshire, United
Kingdom; 2 School of Life Sciences, Northumbria University, Newcastle upon
Tyne, Newcastle, United Kingdom

256. Mechanisms and modulation of allergic
inflammation in the lung
P2320
Continuous airway inflammation is related to the development of airway
remodeling
Ryosuke Souma 1 , Kazunori Fukuda 2 , Kentaro Nakano 1 , Mayuko Tanaka 1 ,
Mari Mizuguchi 1 , Kiyokazu Kikuchi 1 , Kenya Kohyama 1 , Naoto Fueki 1 ,
Hironori Sagara 1 . 1 Dept. of Respiratory Medicine, Dokkyo Medical University
Koshigaya Hospital, Koshigaya, Saitama, Japan; 2 Koshigaya Hospital Joint
Research Center, Dokkyo Medical University Koshigaya Hospital, Koshigaya,
Saitama, Japan
In bronchial asthma, airway remodeling leads to refractoriness to treatment. Recent
studies suggest that mechanical stress induces remodeling independently of inflammation. For this hypothesis, we examined the effects of continuous mechanical
stress and airway inflammation in the mouse.
Mice were divided into 3 groups: an airway inflammation group (group A), a
methacholine-inhalation-induced mechanical stress group (group B), and a control group (group C). On days 14 to 29 after sensitization by intraperitoneal
injection of ovalbumin, the mice in each group inhaled physiological saline,
ovalbumin, or methacholine. Counts of eosinophils and other inflammatory cells,
smooth-muscle/basement-membrane thickening, and goblet-cell hyperplasia were
compared among the groups.
Eosinophil counts increased with time in group A, but not in group B or C.
Smooth-muscle thickening was slightly greater in group A and group B than in
the control group up to day 10 after sensitization. Group A showed a continuous
trend toward increased smooth-muscle thickness up to day 15. In contrast, group
B showed a slight decrease in smooth-muscle thickness. The difference was more
marked in the peripheral than in the central airway. Basement-membrane thickening progressed with time in group A, but was not evident in group B or group
C. Goblet-cell hyperplasia calculated on the basis of mucus scores significantly
increased in group A, but was unchanged in group B and group C.
Conclusion: Mechanical stress was transiently associated with thickening and
proliferation of airway smooth muscle, but this effect decreased with time, suggesting that chronic, continuous airway inflammation plays an important role in
remodeling.

P2321
Blocking costimulatory signal for treating steroid-resistant asthma model
Akio Mori 1 , Akemi Abe 1 , Satoshi Kouyama 1 , Miyako Yamaguchi 1 ,
Mika Enoki 1 , Yo Iijima 1 , Chihiro Mitsui 1 , Chiyako Oshikata 1 ,
Hidenori Tanimoto 1 , Yuma Fukutomi 1 , Kiyoshi Sekiya 1 , Masami Taniguchi 1 ,
Yuji Maeda 1 , Mamoru Ohtomo 1 , Maki Hasegawa 1 , Kazuo Akiyama 1 ,
Takayuki Ohtomo 2 , Osamu Kaminua 3 . 1 Clinical Research Center, National
Hospital Organization, Sagamihara National Hospital, Sagamihara, Kanagawa,
Japan; 2 Department of Pharmacotherapeutics, Tokyo University of Pharmacy
and Life Science, Tokyo, Japan; 3 Department of Allergy and Immunology, The
Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan
Background: We have constructed steroid sensitive (SS) and resistant (SR) murine
asthma models by transferring SS and SR helper T (Th) clones into unprimed
mice, respectively. Effect of CTLA4-Ig was analyzed both in vitro and in vivo.
Method: For in vitro experiments, ovalbumin (OVA) reactive Th clones were
cultured with antigen presenting cells, OVA, and various concentrations of dexamethasone (DEX). The proliferative response of each Th clone was measured
by 3 H-thymidine uptake. For in vivo experiments, unprimed BALB/c mice were
transferred with Th clones, challenged with OVA, and administered with DEX
subcutaneously. CTLA4-Ig was administered through nasal inhalation or venous
injection. The number of infiltrating cells in bronchoalveolar lavage fluid (BALF)
was measured.
Results: SS and SR clones were selected in terms of the in vitro effect of DEX
on the proliferative responses of antigen-stimulated clones. Airway infiltration of
eosinophils and lymphocytes of mice transferred with SS clones were effectively
inhibited by the administration of DEX. In contrast, those of mice transferred with
SR clones were not significantly inhibited by DEX. Administration of CTLA4-Ig
significantly suppressed in vitro proliferation of DEX-treated SR clones, and in
vivo eosinophil infiltration of SR asthma model transferred with SR clones.
Conclusion: Steroid sensitivity of Th clones measured in vitro were consistent
with that of adoptively transferred asthma model measured in vivo. Steroid resistant
asthma models can be treated by blocking costimulatory signal mediated through
CD28-CD80 and 86.

The plasma concentration of interleukin-6 (IL-6) increases during cycling exercise (EX) (Starkie et al. J. Physiol 2001; 533:585-591) and inspiratory resistive
breathing (IRB) (Vassilakopoulos et al. Am. J. Physiol 1999; 277:R1013–R1019).
Whether inspiratory muscle training (IMT) can attenuate the magnitude of the
IL-6 response to EX and volitional hyperpnoea (VH) rather than IRB is unknown.
Therefore, we tested the hypothesis that IMT would reduce the IL-6 response to
EX and/or VH.
Twelve male participants performed either 6 weeks of pressure-threshold IMT
(n=6) or placebo (PLA) training (n=6). Before and after training, participants
undertook three 1 hour experimental trials on separate days: (i) passive rest; (ii)
EX; and (iii) VH. EX was performed at maximum lactate steady state power. In
VH, participants voluntarily mimicked at rest the breathing and respiratory muscle
recruitment pattern attained during EX.
IL-6 peaked immediately after EX for both the IMT and PLA groups (6.75±1.6
and 5.64±1.76 pg · mL-1). Following training, this response was reduced (-33%;
P=0.027) for the IMT but not the PLA group. Blood lactate concentration ([Lac- ]B )
during EX was also reduced (-35%; P=0.009) for the IMT group only. IL-6 and
[Lac- ]B increased (P<0.05) during VH in both groups, but there was no effect of
training on these responses. There were no increases in IL-6 or [Lac- ]B over time
for either group during passive rest.
In conclusion, 6 weeks of IMT reduces IL-6 during EX but not VH. The reduction
in IL-6 concentration following IMT may be related to a decreased carbohydrate
utilisation as indicated by the post-IMT reduction in [Lac- ]B during EX but not
VH.

P2323
Assessment of the time course of chronic inflammation in the murine house
dust mite model
Stephen Jordan 1 , Robert Carrington 1 , David Lanham 2 , James Cartwright 3 ,
Rachel Armstrong 1 , Kenneth Meecham 1 . 1 Pharmacology, Huntingdon Life
Sciences, Cambridgeshire, United Kingdom; 2 Biologics and Biomarker Analysis,
Huntingdon Life Sciences, Cambridgeshire, United Kingdom; 3 Pathology,
Huntingdon Life Sciences, Cambridgeshire, United Kingdom
House dust mite (HDM) allergens are associated with allergic disorders and the
use of this clinically relevant allergen is increasing in animal models. We assessed
the chronic inflammatory time course and the anti-inflammatory efficacy of a phosphodiesterase 4 inhibitor and a corticosteroid. BALB/c mice were challenged intranasally with HDM for 5 days/week for 5 weeks. Animals were sacrificed weekly
24 hours after final challenge and recruitment of inflammatory cells assessed in
bronchoalveolar lavage fluid (BALF). Lung tissue was stained for the evaluation of
a histopathological response. Roflumilast (10 mg/kg) and prednisolone (10 mg/kg)
were administered orally twice daily from week 3. Chronic HDM extract exposure
resulted in significant recruitment of eosinophils, neutrophils, lymphocytes and
macrophages as early as week 1, peaking (1.13±0.32, 0.31±0.05, 0.66±0.10
and 0.33±0.04 x106 cells/animal respectively) between Weeks 3 and 5. Within
the lymphocyte population the proportion of B cells increased from 4 to 46%
over the 5 week exposure period. Mice developed perivascular, peribronchiolar
and alveolar inflammation which increased in severity during the five week exposure period. The inflammation was accompanied by epithelial and mucus cell
hypertrophy/hyperplasia in the bronchi and bronchioles which reached maximum
severity during weeks 3 to 5. Perivascular/peribronchiolar fibrosis peaked in week
5. Therapeutic treatment with prednisolone and roflumilast significantly (P<0.001)
inhibited BALF cell recruitment and reduced the severity of the airway remodelling
suggesting this model, in our laboratory, has the potential to test novel compounds
for the treatment of allergic disorders.

P2324
Effects of exercise on lung inflammation in ovalbumin-sensitized and single
challenged mice
Bárbara Fortkamp, Leonardo César Melo Ávila, Thayse Regina Bruggemann,
Morgana Duarte da Silva, Adenir Perini, Adair Roberto Soares Santos, Deborah
de Camargo Hizume. Department of Physical Therapy, State University of Santa
Catarina, Florianopolis, SC, Brazil Department of Physiological Science, Center
of Biological Science, Federal University of Santa Catarina, Florianopolis, SC,
Brazil Department of Medicine, School of Medicine, University of Sao Paulo, SP,
Brazil
Background: Studies suggest that physical exercise reduces lung function decline
and risk of exacerbations in asthmatic patients. However, the inflammatory lung
response involved in exercise during sensitization remains unclear.
Aims: To evaluate the effects of aerobic exercise in an experimental model of
sensitization and single ovalbumin (OVA) challenge.
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Methods: Male Swiss mice were divided into 4 groups: mice non-sensitized,
non-exposed to OVA or exercise (Control, n=7); animals submitted to moderate
treadmill exercise (Exercise, n=6); animals sensitized (OVA 10 μg) and single
exposed to aerosolized OVA 1% (30 min) (OVA, n= 6) and animals sensitized,
submitted to exercise and single exposed to OVA (OVA+Ex, n=6). 24 hours after a
single OVA/saline exposure, anesthetized mice were euthanized and we performed
measures of inflammatory cells from bronchoalveolar fluid (BALF), IL-4, IL-5, IL10, IL-1ra from lung tissue by enzyme-linked immunosorbent assay and qualitative
measures of IgG1 and IgE OVA-specific by Passive Cutaneous Anaphylaxis.
Results: Exercise decreased total number of cells, as well as eosinophils, neutrophils, lymphocytes and macrophages from BALF in OVA+Ex group (p<0.05).
The median of titles of IgE and IgG1 OVA-specific in OVA+Ex group was significant lower than OVA group, and IL-4 and IL-5 were also decreased in OVA+Ex
when compared with OVA group (p<0.05). Levels of IL-10 and IL-1ra did not
reach significant difference.
Conclusion: Our results showed that aerobic physical exercise attenuated the acute
lung inflammatory response induced by a single OVA-challenge in sensitized mice,
suggesting immunomodulatory properties of exercise on sensitization process in
asthma.

P2325
Effects of swimming on lung inflammation in ovalbumin-sensitized and
challenged mice
Thayse Regina Bruggemann, Leonardo César Melo Ávila, Bárbara Fortkamp,
Morgana Duarte da Silva, Franciane Bobinski, Leidiane Mazzardo-Martins,
Daniel Fernandes Martins, Adair Roberto Soares Santos, Deborah de
Camargo Hizume. Department of Physical Therapy, State University of Santa
Catarina, Florianopolis, SC, Brazil Department of Physiological Science, Center
of Biological Science, Federal University of Santa Catarina, Florianopolis, SC,
Brazil Department of Medicine3 (LIM-20), School of Medicine, University of Sao
Paulo, SP, Brazil
Background: Epidemiologic studies have suggested that aerobic exercise decreases asthma prevalence and severity, improving aerobic capacity. However, the
effects of high intensity exercise during sensitization on lung inflammation in
asthma are still unclear.
Objective: To evaluate the effects of high intensity exercise during sensitization
process on lung inflammation in an experimental model of allergic pulmonary
inflammation.
Methods: Male Swiss mice were divided into 4 groups: mice non-sensitized,
non-exposed to ovalbumin (OVA) or submitted to exercise (Control, n=12); animals submitted to swimming (30 min/day for 21 days) (Exercise, n=7); animals
OVA-sensitized (OVA 10 μg) and exposed to aerosolized OVA 1%, (30 min, each
48 hours during four days) (OVA, n= 9) and animals sensitized, submitted to
swimming and exposed to OVA (OVA+Ex, n=11). 48 hours after last exposure
to OVA/saline, anesthetized mice were euthanized and we performed measures of
total inflammatory cells from bronchoalveolar fluid (BALF), IL-4, IL-5, IL-10,
IL-1ra and immunoglobulin IgE by enzyme-linked immunosorbent assay (ELISA).
Results: Swimming sessions decreased total number of cells from BALF, as well
as IgE, IL-4 and IL-5 levels in OVA sensitized and challenged mice (p<0.05). On
the other hand, levels of IL-10 and IL-1ra showed a decrease in OVA+Ex group
when compared with OVA group (p<0.05).
Conclusion: In this experimental model exercise decreased pro-inflammatory
cytokines, but also decreased regulatory/anti-inflammatory cytokines, maybe suggesting that during high intensity exercise, anti-inflammatory effects are not
mediated by regulatory cytokines in sensitization process in allergic pulmonary
inflammation.

P2326
Poly:IC causes exacerbation in a murine allergic inflammation model driven
by house dust mite in Freund’s complete adjuvant
Jorge De Alba 1 , Raquel Otal 1 , Elena Calama 1 , Félix Gil 1 , Neil Gozzard 2 ,
Montserrat Miralpeix 1 . 1 Respiratory Therapeutic Area, Discovery, Almirall R&D,
Barcelona, Spain; 2 Immunology, UCB, Slough, Berkshire, United Kingdom
Rationale: RNA viruses are major causes of respiratory infections and known
to exacerbate asthma and other respiratory diseases. The objective of the study
was to use poly I:C, a synthetic analogue dsRNA, to elicit exacerbation in a
model of allergic inflammation driven by house dust mite (HDM) in Freund’s
Complete Adjuvant (FCA). This model, developed in partnership with UCB as
part of UBIOPRED WP6, is characterized by airway hyperresponsiveness (AHR)
and a mixed T-helper phenotype [1].
Methods: BALB/c mice were sensitised subcutaneously on day 0 with HDM
(100μg) in FCA as previously described [1]. On day 14, mice were exposed to
saline or HDM (25μg) via intranasal instillation (i.n.). Poly I:C (30 μg) was
administered i.n. 24hrs before (-24hr), at the same time (0hrs) or after (+6hours,
+24hours) HDM challenge. 24 hours post-challenge, non-invasive whole-body
plethysmography was used to assess AHR stimulated by aerosolised methacholine
(MCh, 0-16mg/ml). 48 hours after HDM challenge, the bronchoalveolar lavage
fluid (BALF) was collected to measure inflammatory cells.
Results: Poly I:C exacerbated BALF neutrophils (-24, 0, +6), macrophages (-24,
0, +6) and lymphocytes (-24, 0) in the HDM challenged animals. At -24hrs or
+6hrs, the AHR associated to MCh was also significantly exacerbated.

Conclusions: Poly I:C exacerbates the inflammation and AHR in a murine model
that mimics certain aspects of persistent asthma. This model could be used to
investigate new mechanisms of action underlying viral exacerbation in persistent
asthma and for the assessment and evaluation of novel therapies for such condition.
Reference:
[1] Nasra J. et al. Am J Respir Crit Care Med 181;2010:A2842.

P2327
Decreased innate immunity proteins in asthmatic respiratory tract lining
fluids
Elif Melis Bicer, Ian Mudway, Ben Forbes, Graham Somers, Anders Blomberg,
Nirina Larsson, Annelie Behndig. Analytical and Environmental Sciences, King’s
College London, United Kingdom Institution of Pharmaceutical Sciences, King’s
College London, United Kingdom Respiratory CEDD, GlaxoSmithKline,
Stevenage, United Kingdom
Human respiratory tract lining fluids (RTLF) contain several innate immunity
proteins with microbicidal and bacteriostatic properties. High concentrations of
lactoferrin and transferrin are also present, limiting the availability of Fe, which
would otherwise support bacterial growth. In the present study we hypothesized that
these innate defenses would be impaired in asthma, associated with an increased
bacterial burden in the airways.
Antimicrobial protein concentrations were determined in bronchial wash (BW)
samples obtained from mild asthmatic and healthy volunteers. To examine the relationship between these proteins and bacterial load, measurements of lipopolysaccharide (LPS) and lipoteichoic acid (LTA) were made.
BW samples were obtained from mild asthmatics (n=16, 26.76.2) and healthy
controls (n=16, 25.02.6). Lactoperoxidase, lactoferrin, transferrin, and lysozyme
concentrations were determined using ELISAs. RTLF concentrations were established using the urea method. LPS measurements were made using the Limulus
Amaebocyte Lysate assay and LTA concentrations determined using ELISA.
Significantly lower BW transferrin (p=0.01 Mann Whitney U-Test) and lysozyme
(p=0.03) concentrations were observed in asthmatics. A similar trend was apparent
for lactoperoxidase (p=0.08), though for this and the remaining proteins considerable intra-individual variation was apparent. Correspondingly BW LPS was
significantly greater (p=0.04) in asthmatics, concentrations were not simplistically
related to transferrin or lysozyme levels.
These results reveal impaired microbicidal defense at the air-lung interface of mild
asthmatics. Such a deficiency could render the asthmatic airway more susceptible
to infection.

P2328
Helminth extract from opisthorchis felineus suppresses allergic inflammation
through modulation of dendritic cells phenotype
Elena Kremer 1 , Natalya Kirillova 2 , Evgenij Kulikov 2 , Ludmila Ogorodova 3 ,
Sergey Logvinov 4 , Tatyana Perevozchikova 1 , Elena Fajt 1 . 1 Central Research
Laboratory, Siberian State Medical University, Tomsk, Russian Federation;
2
Department of Hospital Therapy with a Course of Physical Rehabilitation and
Sports Medicine, Siberian State Medical University, Tomsk, Russian Federation;
3
Department of Pediatrics Faculty, Siberian State Medical University, Tomsk,
Russian Federation; 4 Department of Histology, Cytology and Embryology,
Siberian State Medical University, Tomsk, Russian Federation
Background: Recent epidemiological and experimental reports have suggested
that helminth infection could induce suppression of allergic Th2 responses [Jeong
Y. et al., 2011]. Opisthorchiasis caused by Opisthorchis felineus (O.f.) is the major
public health problems of Western Siberia in Russian Federation. Dendritic cells
(DCs) are critical for controlling the immune response to various types of antigens
so we established them to study the effects of O.f. on the development of airway
inflammation.
Aim and objectives: To investigate DC immune phenotype during the treatment
with O. f. extract in patients with bronchial asthma (BA).
Methods: Mature DCs were cultured from peripheral blood monocytes of healthy
control (n=17) and asthmatic patients (mild BA, n=19; severe BA, n=24) using
IL-4 and GM-CSF during 6 days. DCs were stimulated with O.f. extract and LPS
on 4 day of incubation. After culturing DCs were harvested and labeled for CD86,
CD83, CD209 and analyzed using flow cytometry.
Results: O. f. inhibited the expression of co-stimulatory molecules as CD86 in
mature DCs. Number of CD86+CD209+ DC was significantly decreased in different severity of BA compared to healthy donors. Patients with mild and severe BA
had increased levels of CD209+ DCs compared to control.
Conclusions: Our findings suggest that levels of co-stimulatory molecules expression on DC are important in immune response balancing and polarization.
Increased levels of co-stimulatory molecules as CD86 on DC after helminth
stimulation with O.f. might suppress airway inflammation in BA.
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P2329
Blockade of thymic stromal lymphopoietin receptor (TSLPR) reduces atopic
inflammation in a cynomolgus monkey model of asthma
Donavan T. Cheng 1 , Jens Niewoehner 3 , Martin Dahl 2 , Angela Tsai 2 ,
Waldemar Gonsiorek 2 , Cynthia Ma 2 , Subbu Apparsundaram 2 , Achal Pashine 2 ,
Palanikumar Ravindran 1 , Jimmy Jung 1 , John Allard 1 , Hans Bitter 1 ,
Catherine Tribouley 1 , Stephen Wilson 4 , Maria E. Fuentes 2 . 1 Translational
Research Sciences, Hoffmann-La Roche Inc., Nutley, NJ, United States;
2
Inflammation Disease Therapy Area, Hoffmann-La Roche Inc., Nutley, NJ,
United States; 3 Roche Diagnostics Penzberg, Roche Diagnostics Penzberg,
Penzberg, Germany; 4 Charles River Laboratories, Charles River Laboratories,
Shrewsbury, MA, United States
TSLP pathway blockade is a potential strategy for asthma treatment, as TSLP modulates cytokine production by mast cells and regulates the activation of dendritic
cells (DCs), which prime the differentiation of naïve T cells into inflammatory Th2
cells. We thus tested the effects of TSLPR blockade on the development of allergic inflammation and bronchoconstriction in cynomolgus monkeys after Ascaris
suum allergen challenge. Antibodies against human TSLPR were generated and
confirmed to be cross-reactive to cynomolgus. Animals were dosed weekly with
either vehicle (n=8) or TSLPR HuMAb (n=8) for 6 weeks and their responses to
A.Suum challenge at baseline, week 2 and week 6 were assessed. TSLPR HuMab
treated subjects showed reduced bronchoalveolar lavage (BAL) eosinophil counts
(p=0.04), reduced lung resistance (RL) area under the curve (p=0.04), and reduced
IL-13 cytokine levels in BAL fluid (p=0.03) in response to challenge at 6 weeks
compared to control subjects. To understand the molecular changes underlying
these differences, pre- and 8h post-challenge BAL samples from Mab-treated and
control subjects were profiled using expression microarrays. Genes up-regulated
by allergen challenge overlapped strongly with 11 genes up-regulated in DCs when
stimulated by TSLP (TSLP-DC signature). At 6 weeks, treatment with TSLPR
HuMAb reduced the overall number of differentially expressed genes and significantly reduced the induction of the TSLP-DC signature relative to control subjects
(p = 0.05). These results demonstrate promising efficacy for TSLPR blockade in
an allergen challenge model where TSLP activation of DCs may play a key role.

P2330
Intracellular glutathione redox status in human dendritic cells regulates
Th1/Th2 balance through IL-12 and IL-27 production
Kunio Dobashi 1 , Yosuke Kamide 2 , Mitsuyoshi Utsugi 2 , Akihito Ono 2 ,
Tamotsu Ishizuka 2 , Takeshi Hisada 2 , Yasuhiko Koga 2 , Masatomo Mori 2 .
1
Graduate School of Health Sciences, Gunma University, Maebashi, Japan;
2
Medicine and Molecular Science, Gunma University Graduate School of
Medicine, Maebashi, Japan
Glutathione redox status, changes in intracellular reduced (GSH) or oxidized
(GSSG) glutathione, plays a significant role in cellular function. We examined
whether intracellular glutathione redox status in human dendritic cells (DCs) regulates the production of polarizing signals, such as IL-27, IL-12, and Th1/Th2
responses.
Human PBMCs were obtained from healthy adult volunteers, and monocyte-derived
DCs (MD-DCs) were generated from PBMCs. MD-DCs treated with glutathione
reduced form ethyl ester (GSH-OEt) or L-buthionine-(S,R)-sulfoximine (BSO)
were stimulated by LPS, and the levels of Th1 and Th2 cytokines were measured.
Then, DCs matured by LPS or TSLP were cocultured with allogeneic CD4(+)
naive T cells and Th1/Th2 balance was evaluated.
Monocyte-derived DCs exposed to GSH-OEt and BSO had increased and decreased
intracellular GSH contents, respectively. LPS-induced IL-27 and IL-12 production
was enhanced by GSH-OEt and suppressed by BSO. Mature GSH-OEt-treated
MD-DCs enhanced interferon (IFN)-γ production from CD4(+) T cells compared
with nontreated MD-DCs, and siRNA against IL-27 and anti-IL-12 mAb suppressed the effect of GSH-OEt on IFN-γ production. Although human myeloid
DCs activated by TSLP (TSLP-DCs) prime naïve CD4(+) T cells to differentiate
into Th2 cells, treatment of TSLP-DCs with GSH-OEt reduced IL-13 production
and enhanced IFN-γ production by CD4(+) T cells. Interleukin-27 p28 siRNAs and
anti-IL-12 mAb attenuated the inhibitory effect of GSH-OEt on Th2 polarization.
These results indicate that Th1 and Th2 balance are controlled by intracellular
glutathione redox status in DCs through the production of IL-27 and IL-12.

P2331
Subcutaneuous injection of monoclonal antibody anti-DEC205 conjugated
with ovalbumin atenuates allergic lung inflammation of animals previously
sensitized to allergen
Ana Paula Ligeiro de Oliveira 1 , Eline Rampazo 2 , Eliane Gomes 3 ,
Marcio Yamamoto 2 , Silvia Boscardin 2 , Momtchilo Russo 3 . 1 Biophotonics,
University Nove de Julho - UNINOVE, São Paulo, SP, Brazil; 2 Parasitology,
University of São Paulo - USP, São Paulo, SP, Brazil; 3 Immunology, University of
São Paulo - USP, São Paulo, SP, Brazil
DEC205 (Dendritic Endothelial Cell 205) is an endocytic receptor abundant on
DCs in lymphoid tissues. Ovalbumin (OVA) protein can be chemically coupled to
monoclonal a-DEC-205 antibody. Here, we sought to study the effect of a-DEC205
monoclonal antibody conjugated to OVA after OVA sensitization in a model of
allergic lung disease. BALB/c mice were sensitized twice with OVA/Alum on days

Figure 1

0 and 7 and challenged twice with intranasal OVA on days 14 and 21 (OVA/alum
group). The animals received a-DEC-205-OVA treatment after OVA sensitization
(OVA/DEC group). The treatment consisted of two injections of a-DEC205 a
week apart. We found that treatment with a-DEC205 decreased significantly allergic inflammation as revealed by total cell numbers and eosinophils counts in
bronchoalveolar lavage (BAL) fluid.
In the group treated with a-DEC 205, but not with the isotype control, we observed a
reduction of total and OVA-specific IgE antibodies as well as IL-4 and IL-5 levels in
BAL. Furthermore, treatment with a-DEC 205 decreased the methacholine-induced
respiratory pattern associated with allergy.Our results indicate that treatment with
anti-DEC205 monoclonal antibody conjugated to OVA is effective in reducing
allergic responses in animals previously sensitized to OVA. These results suggest
a potential therapeutic use of a-DEC 205 in allergic disorders.

P2332
Thymic stromal lymphopoietin promotes asthmatic airway remodeling in
human lung fibroblast cells through stat3 signaling pathway
Jinxiang Wu, Jiping Zhao, Yuping Wei, Wenxiang Bi, Liang Dong,
Xiaoping Wang, Junfei Wang, Wen Liu, Fen Liu. Pulmonary Medicine, Qilu
Hospital of Shandong University, Jinan, Shandong Province, China; Pulmonary
Medicine, Qilu Hospital of Shandong University, Jinan, Shandong Province,
China; Biochemistry and Molecular Biology, School of Medicine, Shandong
University, Jinan, Shandong Province, China; Biochemistry and Molecular
Biology, School of Medicine, Shandong University, Jinan, Shandong Province,
China; Pulmonary Medicine, Qilu Hospital of Shandong University, Jinan,
Shandong Province, China; Bronchoscope, Shandong Provincial Chest Hospital,
Jinan, Shandong Province, China; Pulmonary Medicine, Qilu Hospital of
Shandong University, Jinan, Shandong Province, China; Pulmonary Medicine,
Qilu Hospital of Shandong University, Jinan, Shandong Province, China
Objective: To identify the role and regulation of thymic stromal lymphopoietin
(TSLP) in in asthmatic airway remodeling.
Methods: The expression of TSLP, α smooth muscle actin (α-SMA) and collagen
I were detected by immunohistochemistry. we silenced or overexpressed TSLP
in human lung fibroblast cell (HLF-1) by shRNA approaches or transfection, and
TSLPR was detected by ELISA and Western blot. Total signal transducer and
activator of transcription 3(STAT3),the phosphorylation of STAT3 and TSLP, αSMA, collagen I expression were detected by Western blot. The α-SMA,collagen
I mRNA expression were determined by quantitative RT-PCR. we inhibited Stat3
activity by targeted small molecules and then detected TSLP-induced expression
of α-SMA,collagen I in both mRNA and protein levels by quantitative RT-PCR
and Western blot.
Results: Overexpression of TSLP,α-SMA and collagen I were detected in epithelium of asthma patients (A, B1-2). TSLPR was expressed in HLF (C1-2). The
phosphorylated STAT3 and upregulation of α-SMA,collagen I were induced by
the introduction of TSLP in HLF-1 (D1-3), and the repression of α-SMA, collagen
I were detected after TSLP silencing (E1-3). We found that TSLP-induced αSMA,collagen I upregulation is in a STAT3 dependent manner, (F1-4). See Figure
1, p. 422s).
Conclusion: TSLP functions in asthmatic airway remodeling through STAT3
signaling pathway.

P2333
Low dose diesel exhaust particle exposure exacerbates allergic asthma in
young mice
Thomas Acciani 1 , Eric Brandt 2 , Patricia Pastura 1 , Gurjit Hershey 2 , Timothy Le
Cras 1 . 1 Division of Pulmonary Biology, Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH, United States; 2 Division of Asthma Research, Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, United States
Rationale: Recent epidemiological studies correlate traffic pollution with the development of asthma in a dose dependent manner. Diesel exhaust particles (DEP)
comprise the majority of the particulate matter in air pollution, and DEP expo-
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P2334
Gender differences in eosinophilic airway inflammation in allergic and
non-allergic asthma
Michiyoshi Imaoka, Reiko Kishikawa, Terufumi Shimoda, Tomoaki Iwanaga.
Department of Internal Medicine, National Hospital Organisation Fukuoka
National Hospital, Fukuoka, Japan
Introduction: Several studies have shown potential gender specific differences in
the pathophysiology and clinical presentation of asthma, whose mechanisms are
not fully understood.
Aims and objectives: We examined the influence of gender on eosinophilic airway
inflammation in steroid-naïve patients with allergic and non-allergic asthma.
Methods: The subjects comprised 280 Japanese patients [101 males and 179
females, median (range) age 53 (18-88) years] with asthma who were untreated
with glucocorticosteroids and during attack-free periods. We used the levels of
fractional exhaled nitric oxide (FeNO) as a marker of eosinophilic airway inflammation. The FeNO concentration was measured using the recommended online
method. We compared the levels of FeNO between males and females, separately
for allergic and non-allergic asthma.
Results: In 171 patients with allergic asthma, 70 males had significantly higher
FeNO levels compared with 101 females (59.6±57.3 versus 43.3±46.6 ppb,
respectively; P=0.02); in 109 patients with non-allergic asthma, there was no significant difference in FeNO levels between 31 males and 78 females (46.4±36.3
versus 39.8±38.0 ppb, respectively; P=0.2).
Conclusions: Our results indicate that the importance of eosinophils in airway
inflammation differs between males and females in allergic asthma, but not in
non-allergic asthma. In allergic asthma, female patients may include higher rates
of other inflammatory phenotypes than eosinophilic asthma compared with male
patients.

P2335
Which children have the strongest longitudinal associations between early
exposure to environmental tobacco smoke and age of asthma development?
Elinor Simons 1,2 , Teresa To 1 , Rahim Moineddin 3 , David Stieb 4 , Sharon Dell 1,2 .
1
Child Health Evaluative Sciences, Hospital for Sick Children, Toronto, ON,
Canada; 2 Respiratory Medicine, Hospital for Sick Children, Toronto, ON,
Canada; 3 Family and Community Medicine, University of Toronto, ON, Canada;
4
Air Quality Health Effects, Health Canada, Ottawa, ON, Canada
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sure augments allergic responses in adult animals. However, it is unclear if DEP
exposure exacerbates allergic asthma in young animals and whether this is dose
dependent.
Objective: To determine if DEP exacerbates allergic asthma in young mice and
whether a low dose is as effective as a high dose.
Methods: Three week old Balb/c mice were exposed intratracheally 3 times a
week for 3 weeks with DEP alone at a high and low dose (6 and 1.2mg/kg
respectively), house dust mite (HDM; 0.8mg/kg) alone, or DEP high or low dose
in combination with HDM. Data was collected 24 hours after the last exposure.
DEP doses were based on exposure data from children in the Cincinnati Childhood
Allergy and Air Pollution Study.
Results: High dose DEP alone increased neutrophilic influx into the lungs. Low
dose DEP alone did not. Both high and low dose DEP combined with HDM
exposure increased antigen specific IgE, lung inflammatory cell counts, airway
hyperreactivity, goblet cells, Th2 cytokine levels, T cell activation, effector T cells,
and activated myeloid dendritic cells. Interestingly, both doses of DEP with HDM
increased lung IL-17A levels and T cells that stained positive for both IL-13 and
IL-17, which have been associated with more severe asthma.
Conclusions: DEP exacerbated allergic responses in young mice and a low dose
was as effective as a high dose when combined with HDM, although low dose
DEP alone did not increase inflammatory cell counts compared to high dose DEP
alone.

Objective: We sought to understand the effects of risk factors such as atopy
on the longitudinal association between early-life exposure to environmental tobacco smoke (ETS) and age of physician-diagnosed asthma (PDA) development
in childhood.
Methods: In the Toronto Child Health Evaluation Questionnaire, parents of 5619
grades 1-2 students reported age of PDA development, exposure to ETS during
pregnancy and the first year of life, history and family history of atopy and
demographic information. Using Cox proportional hazard models, we conducted
stratified analyses by potential effect modifiers.
Results: Household ETS exposure prevalence was 8.3% during pregnancy and
10.6% in the first year of life; 15.5% of children developed PDA, 31.2% had a
history of atopy and 9.8% had a history of maternal asthma. Children exposed to
ETS during pregnancy developed asthma sooner [adjusted hazard ratio (aHR) 1.27,
95% confidence interval (CI): 1.00-1.61]. Stronger associations were seen among
children without a history of atopy (aHR 1.92, 95% CI: 1.42-2.61) and without
maternal asthma (aHR 1.74, 95% CI: 1.34-2.25); these relationships persisted for
ETS exposure in the first year of life (aHR 1.52, 95% CI: 1.12-2.07 and 1.39, 95%
CI: 1.08-1.79, respectively).
Conclusions: Longitudinal associations between ETS exposure during pregnancy
or the first year of life and age of PDA development are stronger in children
without a history of atopy and without maternal asthma. Greater understanding
of these associations may guide hypotheses regarding possible mechanisms of
association and suggest strategies for exposure reduction in higher-risk children.

P2336
Prognosis of allergic and non-allergic asthma
Anna Rask-Andersen 1 , Monica Uddenfeldt 1 , Erik Lampa 1 , Christer Janson 2 .
1
Department of Medical Sciences, Occupational and Environmental Medicine,
Uppsala University, Uppsala, Sweden; 2 Department of Medical Sciences,
Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden
Some studies indicate that atopy is less important as a predictor of severe asthma.
But, remission is more uncommon in allergic asthma than in non-allergic asthma.
The purpose of this study was to investigate the prognosis of asthma and risk
factors for asthma onset, especially sensitization of specific allergens. A cohort
of three age groups responded to a respiratory questionnaire in 1990 and 2003.
At baseline, 2060 subjects who reported respiratory symptoms and 482 controls
were investigated with interviews, spirometry and skin prick test. A total of 721
asthmatics and 976 subjects without respiratory disease were clinically verified.
At follow-up in 2003, 340 subjects with persistent asthma and 186 subjects with
asthma remission were identified while 76 subjects reported new asthma onset.
Sensitisation to pets and a high symptom score were significant determinants
of persistent asthma (ORs 3.23 [95% CI 1.9-5.67], and 5.76 [2.35-13.34] respectively), and onset of asthma, (ORs 2.65 [1.13-4.86.0], and 1.7 [1.21-2.35],
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respectively). A high self-reported responsiveness to airway irritants (OR 1.6
[1.12-2.2]), and more asthma medications (OR 2.0 [1.3-2.9]) were additional risk
factors for persistent asthma at the follow-up. Belonging to the older age group
decreased the risk of having persistent asthma or asthma onset. In conclusion, the
findings of this study show that asthmatics sensitized to pets have a more severe
prognosis than asthmatics not sensitized to pets. Sensitization to pets was also a
strong predictor for onset of asthma. Our study indicates that special care should
be given to asthmatics who report having problems with a high number of airway
irritants as such patients are more likely to suffer from persistent problems.

P2337
Standardization, sensitivity and specificity of an ash (Fraxinus excelsior)
pollen allergen extract
Frédéric de Blay 1 , Ashok Purohit 1 , Olivier Broutin 2 , Agnès Viatte 2 ,
Philippe Moingeon 3 , Robert K. Zeldin 2 . 1 Unité de Pneumologie, Nouvel Hôpital
Civil, Strasbourg, France; 2 Global Clinical Development, Stallergenes S.A.,
Antony, France; 3 Scientific Department, Stallergenes S.A., Antony, France
Background: Ash (Fraxinus excelsior), a wind-pollinated tree species causing
spring time pollinosis, is the main representative of the Oleaceae family in
temperate zones.
Aims and objectives: There is a need to standardize allergen extracts. Here we
calibrated the biological activity of an ash pollen in-house reference preparation
(IHRP) in allergic subjects and assessed the sensitivity and specificity of a prick-test
solution prepared from this IHRP.
Methods: 27 ash pollen allergic subjects, with ash pollen and nOle e 1-specific
serum IgEs (sIgE) >2.0 kUA/L and >0.7 kUA/L, respectively and positive ash
pollen nasal challenge tests (NCT) participated. Skin prick testing (SPT) with
IHRP was performed and the concentration inducing a mean wheal diameter of 7
mm was defined as 100 IR/mL. Subsequently, a 100 IR/mL solution of IHRP was
assessed in 30 ash allergic subjects (history of ash allergy and ash-specific sIgE
>0.7 kUA/L) and 30 non-allergic subjects (no history of allergy and ash-specific
sIgE <0.35 kUA/L).
Results: The 100 IR/mL concentration corresponded to 1/148 weight/volume. All
ash allergic subjects had a positive SPT (>3mm) and 29/30 non-allergic subjects
had a negative SPT. Therefore, the sensitivity of the 100 IR/mL solution was 100%
[88.6-100.0] and its specificity was 96.7% [83.3-99.4].
Conclusions: A 100 IR/mL prick test solution for in vivo diagnosis of ash pollen
allergy was shown to be highly sensitive and specific.

P2338
The APEX study: A retrospective review of outcomes in patients with severe
allergic asthma who were or were not hospitalised in the year prior to
omalizumab initiation in UK clinical practice
Neil Barnes 1 , Adel Mansur 2 , Andrew Menzies-Gow 3 , Amr Radwan 4 , on behalf
of the APEX Study Investigators. 1 Respiratory Medicine, London Chest Hospital,
London, United Kingdom; 2 Respiratory Medicine, Birmingham Heartlands NHS
Trust, Birmingham, United Kingdom; 3 Asthma and Allergy, Royal Brompton
Hospital, London, United Kingdom; 4 Respiratory Medicine, Novartis
Pharmaceuticals UK Limited, Frimley/Camberley, Surrey, United Kingdom
The link between increasingly severe asthma and increased hospitalisation risk
is well established. We retrospectively reviewed medical records 12 months preand post-omalizumab initiation in patients (≥12 years) with severe persistent
allergic asthma who were (n=81) or were not (n=55) hospitalised for asthma
in the year before omalizumab initiation. Baseline characteristics in hospitalised
and non-hospitalised patients were similar: mean age 39.7 and 43.6 years; 27.2%

†

P2339
Effectiveness of omalizumab in improving quality of life in patients with
’steroid-resistant’ asthma and severe allergic rhinitis
Bashir Omarjee, Bernard Tanguy. Consultation d’Allergologie, Service des
Maladies Respiratoires, CHU Saint Denis, Saint Denis, Reunion
Asthma is a heterogeneous disease, not only in its clinical expression and course
but also in its response to treatment with deleterious effects on Quality of life
(QoL). Anti- IgE can spare these patients with unnecessary exacerbations and
have a better QoL. The objective of this study was to evaluate the effectiveness of
omalizumab treatment in improving QoL in patients with severe allergic rhinitis
and asthma.
Methods: 41 patients aged > 18 years with steroid-resistant asthma were enrolled
in this open label study. Patients were examined at baseline and were treated
with omalizumab administered subcutaneously every 2 or 4 weeks (at least 0.016
mg/kg/IgE IU/ml), in addition to existing treatment. At both visits, investigators
assessed QoL on a 4 point scale in the following domains: nasal, ocular and
asthmatic symptoms. Scores were calculated for individual symptoms, total scores
for each domain. Patients were also assessed on impairment of sleep and daily
activities.
Results: Omalizumab significantly reduced scores from baseline in both nasal and
ocular symptoms. Reductions were also seen in the asthmatic symptom scores:
significance was noted in wheezing (P=0.0002) and breathless scores (P=0.0002).
At baseline, 62% of patients had some degree of daily activity impairment, whereas
at the final visit only 31% had daily activity impairment. Similarly, while 55% of
patients had some sleep impairment at baseline, this was reduced to 28% at the
final visit.
Conclusions: This open label study demonstrated that omalizumab was an effective treatment for the symptoms and sleep/daily life impairments associated with
severe allergic rhinitis and asthma.

P2340
Population pharmacokinetics of tralokinumab, an investigational anti-IL-13
monoclonal antibody, in asthmatic and healthy adults
Paul Baverel 1 , Raffaella Faggioni 2 , Balaji Agoram 1 . 1 Clinical Pharmacoloy
DMPK, MedImmune, Cambridge, United Kingdom; 2 Clinical Pharmacoloy
DMPK, MedImmune, Hayward, CA, United States

257. Clinical aspects and treatment of asthma
and allergic respiratory diseases

Responders† , n (%)
Patients stopping OCS, n (%)
Total OCS burden (g)
Mean change
12 months pre-→12 months
post-omalizumab
Exacerbations
Mean change
12 months pre-→12 months
post-omalizumab
AQLQ scores at 16 weeks
Mean change
Baseline→Week 16

and 38.2% male; mean IgE 278 and 309 IU/mL, respectively. Post-omalizumab
initiation there were significant improvements in oral corticosteroid (OCS) burden
(primary endpoint), % patients stopping OCS, exacerbation rates and Asthma
Quality of Life Questionnaire (AQLQ) scores.
Overall, similar benefits were seen regardless of hospitalisation in the previous
year. This suggests that prior hospitalisation is not a good predictive discriminator
of response to omalizumab in patients with severe allergic asthma.

Hospitalised (n=81)

Non hospitalised (n=55)

67 (82.7)
40 (49.4)

45 (81.8)
26 (47.3)

–1.81*

–1.96*

5.77→3.96 (–31.4%)

5.08→3.12 (–38.6%)

–1.56*

–2.51*

3.4→1.84 (–45.9%)

4.07→1.56 (–61.7%)

+2.03*
3.11→5.13 (+65.3%)a

+1.87*
2.91→4.78 (+64.3%)b

Interleukin-13 (IL-13) is considered a critical mediator in the development and
maintenance of asthma. Tralokinumab (CAT-354), a human IgG4 monoclonal
antibody that specifically neutralizes IL-13, is currently trialled in subjects with
uncontrolled, severe asthma.
The aim of this study was to develop and evaluate a population pharmacokinetic
(PK) model of tralokinumab.
Four phase 1 studies and one phase 2a study constitute the data to be analysed comprising a population of 247 healthy and asthmatic adults. Nonlinear mixed-effects
modeling of pooled data was conducted using the software NONMEM7. The
influence of demographic features on tralokinumab PK was evaluated by covariate
analysis. Predictive performance of the model was assessed through simulations.
The PK parameters for a 2-compartment model after IV and SC dosing were all
precisely estimated (RSE<26%) with mean values (CV% of between-subject variability) of clearance (CL), central volume (Vc), inter-compartment clearance (Q),
and peripheral volume (Vp) respectively equal to 0.22 L · day-1 (33%), 2 L (64%),
3.4 L (28%), and 1.4 L · day-1 (64%). Body weight explained a minor portion of
the variability in CL and Vp, 11% and 34% respectively. No PK difference was
detected between healthy and asthmatic subjects. SC bioavailability was estimated
at 82%. Model appropriateness was demonstrated by good predictive behaviours
of the model.
The population PK model successfully described the concentration time-course
of tralokinumab and adequately predicted the variability in the studied population. It therefore constitutes a useful tool for guiding the design and dosing of
tralokinumab in future clinical trials.

P2341
Cough variant asthma may be a incipience of bronchial asthma
Yasushi Obase 1 , Terufumi Shimoda 2 , Mikio Oka 1 , Reiko Kishikawa 2 ,
Tomoaki Iwanaga 2 . 1 Deparment of Respiratory Medicine, Kawasaki Medical
School, Kurashiki, Okayama, Japan; 2 Clinical Research Center, Fukuoka
National Hospital, Fukuoka, Japan

*p<0.001 vs pre-omalizumab; significant improvement on physician’s assessment at 16 weeks;
a
n=49; b n=34.

Cough variant asthma (CVA) is characterized by chronic cough that persists for
more than two months and suggested to be a precursor of bronchial asthma (BA).
To analogize if the position of cough variant asthma is early or mild stage of
the classical bronchial asthma analyzed according to the airway inflammation,
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bronchial hyperresponsiveness, airway obstructive damage, newly diagnosed 46
cough variant asthma patients and 57 bronchial asthma patients naive to oral or
inhaled corticosteroids and free of asthma execerbation were subjected to spirometry, impulse oscillometry (IOS), bronchial hyperesponsiveness test, induction of
sputum, and measurement of fractional exhaled nitric oxide (FeNO).
Spirometry revealed lower values of FEV1.0/FVC, FEV1.0%pred, V50%pred,
and V25%pred in patients with BA than in those with CVA (p<0.01). Both IOS
parameters and FeNO values were significantly higher in patients with BA than in
those with CVA (p<0.01). The log PC20 was significantly lower in patients with
BA than in those with CVA (p<0.05). Induced sputum eosinophil counts were
significantly higher in patients with BA than in those with CVA for both central
and peripheral airways (p<0.001). However, the values of IOS, PC20, FeNO, and
induced sputum eosinophil counts did not differ significantly between patients
with mild intermittent asthma and those with CVA.
All measures of central and peripheral airway obstruction, eosinophilic inflammation, and airway hyperresponsiveness were milder in patients with CVA than in
those with BA but paralleled with intermittent asthma. Our data suggest that CVA
is an allergic and inflammatory precursor of BA.

P2342
Effects of budesonide/formoterol combination therapy versus budesonide on
airway dimensions in asthma
Makoto Hoshino. Department of Respiratory Medicine, Atami Hospital,
International University of Health and Welfare, Atami, Shizuoka, Japan
Background: The combination of inhaled corticosteroids and long-acting β2 agonists results in improved asthma symptom control compared with inhaled
corticosteroids alone, but the effects of combination therapy on airway structural
changes and inflammation are still unknown.
Aims and objectives: The aim of the study was to compare the effects of budesonide/formoterol versus budesonide on airway dimensions and inflammation in
asthma.
Methods: Fifty asthmatic patients were randomized to treatment with budesonide/formoterol (200/6 μg, two inhalations bd) or budesonide (200 μg, two
inhalations bd) for 24 weeks. Airway dimensions were assessed by CT, and wall
area corrected for √
body surface area (WA/BSA), percentage wall area (WA%),
wall thickness (T)/ BSA, and luminal area (Ai)/BSA at the right apical segmental bronchus were measured. The percentage of eosinophils in induced sputum,
pulmonary function, and Asthma Quality of Life Questionnaire (AQLQ) were also
evaluated.
Results:
Significantly decreases in WA/BSA (p < 0.05), WA% (p < 0.001) and
√
T/ BSA (p < 0.05), and increases in Ai/BSA (p < 0.05), and improvements in
the AQLQ scores were observed in patients treated with budesonide/formoterol
compared with budesonide. The reduction in sputum eosinophils and increase in
FEV1 % were greater for budesonide/formoterol compared with budesonide. The
changes in WA% were significantly correlated with changes in sputum eosinophils
and FEV1 % (r = 0.84 and r = 064).
Conclusions: Budesonide/formoterol combination is more effective than budesonide for reducing airway wall thickness and inflammation in asthma.

P2343
Effects of breast feeding on the prevalence rates of asthma, rhinitis and
eczema in Chinese school children
Ning Song, Mohammed Shamssain, Jin Zhang, Shuting Hao, Jianling Wu,
Chunling Fu, Xixin Yan. Respiratory Medicine, The Second Hospital of Hebei
Medical University, Shijiazhuang, Hebei, China School of Health Sciences,
University of Sunderland, United Kingdom Respiratory Medicine, The Second
Hospital of Shijiazhuang, Shijiazhuang, Hebei, China
Background: Exclusive breastfeeding for at least 4 months is recommended by
many governments and allergy organizations to prevent allergic disease. There
is conflicting evidence concerning the relationship between breast feeding and
asthma, wheezing illness and allergic disorders. The objective of this study was
to investigate whether there is any association between breast feeding and asthma
and allergic disorders in Chinese schoolchildren.
Methods: Study subjects comprised 10824 randomly selected 6 to 18 year-old
schoolchildren from Shijiazhuang in Hebei Province in China. Information on
breast feeding, asthma, rhinitis and eczema was gathered by parental questionnaire
using the Chinese version of ISAAC questionnaire.
Results: Children who have been breastfed had significantly lower prevalence
rates of exercise-induced wheezing, asthma ever, and rhinitis ever than those who
have not been breastfed (3.1% vs 4.2%, p<0.05; 1.0% vs 1.6%, p<0.05; and
13.3% vs 15.8%, p<0.01; respectively).There was a similar trend with chronic
rash ever. Children who have been breastfed more than or equal to 12 months had
lower prevalence rates of ever wheezed, wheeze in the past year, exercise-induced
wheezing, persistent cough past year, ever had rhinitis, and ever had eczema than
those who have been breastfed less than 12 months (5.3% vs 6.8%, P<0.05; 1.6%
vs 2.7%, P<0.05; 2.9% vs 3.9%, P<0.05; 10.7% vs 12.4%, P<0.05; 12.5% vs
16.2%, P<0.001 and 11.4% vs 13.2%, P<0.05, respectively). The present study
confirms the protective effect of breastfeeding on symptoms of asthma, rhinitis
and eczema.

P2344
Effects of water aerosol on pediatric allergic asthma
Martin Gaisberger 1 , Renata Sanovic 1 , Heidemarie Dobias 1 , Predrag Kolarz 2 ,
Angelika Moder 1 , Josef Thalhamer 3 , Amina Selimovic 4 , Isidor Huttegger 5 ,
Markus Ritter 1 , Arnulf Hartl 1 . 1 Institute of Physiology and Pathophysiology,
Paracelsus Medical University, Salzburg, Austria; 2 Institute of Physics,
University of Belgrade, Serbia; 3 Department of Molecular Biology, University of
Salzburg, Austria; 4 Clinical Centre, University of Sarajevo, Bosnia and
Herzegowina; 5 Department of Pediatrics, University Hospital Salzburg,
Paracelsus Medical University, Salzburg, Austria
Objective: Ionized water aerosols have been suggested to exert beneficial health
effects on pediatric allergic asthma. Their effectwas evaluated in a controlled
randomized clinical trial as part of a summer asthma camp.
Methods: Asthmatic allergic children (n=54) spent three weeks in an alpine asthma
camp; half of the group was exposed to water aerosol for one hour per day, whereas
the other half spent the same time at a “control site”. Immunological analysis, lung
function and FeNO testing was performed during the stay, and sustaining effects
were evaluated after 2 months. Symptom score testing was done over a period of
140 days.
Results: The water aerosol group showed a significant improvement in all lung
function parameters whereas the control group only in peek expiratory flow. All
patients showed significant improvement in symptom score and significant decrease of FeNO after the camp. Only the water aerosol group exhibited a long
lasting effect on asthma symptoms, lung function and inflammation in the followup examination. Induction of IL-10 and regulatory (Treg) cells was measured
in both groups, with a pronounced increase in the water aerosol group. IL-13
was significantly decreased in both groups, whereas IL-5 and eosinophil cationic
protein were decreased only in the water aerosol group.
Conclusion: Our findings confirm the induction of Treg cells and reduction of inflammation by climate therapy. They indicate a synergistic effect of water aerosols
resulting in a long lasting beneficial effect on asthma symptoms, lung function and
airway inflammation.

P2345
Simultaneous analysis of clinical markers for predicting increased lung
function fluctability in stable asthma
Kazuto Matsunaga, Atsushi Hayata, Tsunahiko Hirano, Masakazu Ichinose. Third
Department of Internal Medicine, Wakayama Medical University, School of
Medicine, Wakayama, Japan
Background: Airway hyperresponsiveness (AHR) has been shown to be associated with the loss of asthma control. Predicting the increased fluctuation of lung
function might be useful to regulate the future risk of poor asthma control because
peak expiratory flow (PEF) variability well correlates with AHR.
Objective: We simultaneously analyzed the clinical markers for predicting increased PEF variability in stable asthma.
Methods: We studied non-smoking asthmatic patients who were receiving conventional therapy and clinically stable for 8 weeks. Patient medical records were
obtained and asthma control questionnaire (ACQ), spirometry, and exhaled nitric
oxide fraction (FENO) were measured. Associations between these variables and
PEF variability over a week (Min%Max) were prospectively assessed.
Results: 52 of 297 asthmatics (17.5%) showed the increased PEF variability
(Min%Max < 80%). These subjects were receiving more intensive therapy, but
had more severe asthma symptoms, more airflow obstruction, and more evidence
of airway inflammation. Especially, ACQ, forced expiratory volume in one second
% of predicted (%FEV1), and FENO were identified to be independent predictors
of Min%Max < 80%. When we combine baseline %FEV1 ≤ 85% and/or FENO
≥ 40 ppb, this index was associated with the highest combination of sensitivity
(94.2%) and specificity (80.4%) for increased PEF variability.
Conclusions: These results suggested that ACQ, %FEV1 and FENO can stratify risk for increased fluctuation of lung function among the clinically stable
asthmatics.

P2346
Impact of allergy diagnosis on patients’ perceptions and experience of HDM
allergy: A European survey
Christine Rolland, Michèle Lheritier-Barrand, Lisa Tauleigne, Marie David,
Lise Lemonnier, Erkka Valovirta. Asthma & Allergie, Association, Boulogne,
France Stallergenes, SA, Antony, France LT, Insight, Paris, France Stallergenes,
SA, Antony, France Stallergenes, SA, Antony, France Allergy Clinic, Terveystalo
Turku, Turku, Finland
Background: We assessed allergy awareness and diagnosis in a survey in four
European countries. A post-hoc analysis determined the impact of diagnostic status
on the perception of house dust mite (HDM) allergy and its management.
Methods: 4016 adults (France: n=1001; Germany: n=1002; Italy: n=1004; Spain:
n=1009) answered an anonymous, online, questionnaire on their perception and
personal experience of HDM allergy. The results were analyzed according to
whether the subjects had been diagnosed with HDM allergy by a physician
(n=611) or not. Survey procedures complied with the ESOMAR International
Code of Marketing and Social Research Practice.
Results: 56% of the overall survey population stated that they experienced symp-
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toms (repetitive sneezing, nasal discharge, stuffy nose, eye irritation and breathing
difficulties). 15% had been diagnosed with HDM allergy and another 23% thought
that they were allergic to HDMs but had not been diagnosed. Of the diagnosed
patients, 47% presented year-round symptoms, 35% had seasonal symptoms and
14% rarely had symptoms. A high proportion of diagnosed patients considered
that their symptoms were due to dust (66%) or indoor air pollution (27%), versus
66% for HDMs. 87% of diagnosed patients felt well informed, whereas 37% of
the latter had not identified HDMs as the cause of their symptoms. Diagnosed
patients appeared to be more aware that untreated HDM allergy can progress to
asthma and that HDM allergy is difficult to treat.
Conclusion: Physician-diagnosed HDM allergy patients had greater levels of
awareness of HDM allergy and its management than non-diagnosed patients.
However, some topics need to be reinforced through health education measures.

P2347
Helminths for asthma: Findings of a Cochrane systematic review
Ashley Croft 1 , Peter Bager 2 , Sushil Kumar 3 , Pat Manning 4 . 1 Headquarters
Surgeon General, Whittington Barracks, Lichfield, Staffordshire, United
Kingdom; 2 Department of Epidemiology Research, Statens Serum Institut
Artillerivej, Copenhagen, Denmark; 3 Division of Basic and Translation Research
– Department of Surgery, University of Minnesota, Minneapolis, MN, United
States; 4 Consultants’ Clinic, Bon Secours Hospital, Glasnevin, Dublin, Ireland
Background: Helminths modulate the natural immune responses of their human
hosts, and may prevent or cure immune-mediated or allergic diseases, such as
asthma. Non-randomised studies support this hypothesis.
Objectives: To assess the safety and effectiveness of helminth therapy in people
with asthma.
Methods: We searched the Cochrane Airways Group Specialised Trials Register and additional sources for published and unpublished trials. We included all
randomised controlled trials where the intervention was any helminth species
administered to people with asthma. We combined dichotomous data using risk
ratio (RR) and continuous data using mean difference (MD).
Results: We found 5 published reports, describing 2 studies (64 adult participants).
Both studies used a single percutaneous application of 10 third stage Necator americanus (i.e. hookworm) larvae. Pooling of data showed no difference in airway
hyperresponsiveness between the helminth and placebo groups (MD 0.51, 95%
CI –0.54 to 1.56) and no difference in study dropouts (OR 2.15, 95% CI 0.36 to
12.76). Other outcomes (asthma symptoms, use of reliever inhalers, quality of life)
did not differ between the groups. Adverse events were few.
Conclusions: There was no clinical benefit from helminth therapy. The trials however were small and not powered to show effectiveness. Administered to humans
in carefully measured doses, helminths appear to be safe. More preclinical studies
should be performed, before larger and extended duration trials of helminths for
asthma are carried out. ’Trickle colonisation’ with helminths may be more effective than the administration to patients of a single large helminth bolus, but this
therapeutic approach has not yet been tested for asthma.

P2348
Changes in total and specific IgE following treatment with mebendazole in
patients with persistent asthma and IgE to Ascaris lumbricoides
Rosanna Qualizza 1 , Cristoforo Incorvaia 2 , Rita Ballerini 3 , Romualdo Grande 4 .
1
Allergy Department, Istituti Clinici di Perfezionamento, Milan, Italy;
2
Allergy/Pulmonary Rehabilitation, Istituti CLinici di Perfezionamento, Milan,
Italy; 3 Pneumology Department, Istituti Clinici di Perfezionamento, Milan, Italy;
4
Diagnostic Service Department, IRCCS Fondazione Ca’ Granda Ospedale
Maggiore Policlinico, Milan, Italy
Background: Recent studies have reported that patients with ascaridiasis and high
IgE levels may suffer from asthma. This study aims at evaluating the changes in
total and Ascaris-specific IgE, as well as in symptoms, following anti-helminthic
therapy in patients with asthma not controlled with standard drug treatment.
Methods: 30 adult patients with persistent asthma and high levels of total and
Ascaris-specific IgE were included in the study. Though they had been treated
by associations of inhaled corticosteroids (ICS) and long-acting beta-agonists
(LABA), they shared irregular and unjustified asthma attacks and therefore referred to us in order to have a further check-up. They underwent spirometry, skin
prick tests, total and specific IgE (aeroallergens + A. lumbricoides). To all patients
a treatment by mebendazole 100 mg b.i.d for 3 days, based on two courses with
a 20-day interval, was proposed. After 6 and 12 months, in case of persistent
positivity, 2 other courses of mebendazole were prescribed.
Results: 24 patients underwent the treatment. The mean value of total IgE increased after 6 months of treatment from 1556 to 2206 but decreased after 12
months to 1352 kU/L. Similarly, specific IgE increased from 3.1 to 4.5 after 6
months and decreased to 2.4 kU/L after 12 months. Spirometry showed a basal
FEV1 mean value of 59% and a rise to 71% after 6 months and to 78% after 12
months.
Conclusion: These findings confirm the association between Ascaris infestation
and allergy-like symptoms and demonstrate that antiparasitic therapy remarkably
reduces asthma attacks in patients who show high levels of total and specific IgE
for A. lumbricoides.

P2349
High incidence of sinusitis in asthmatic patients detected by computed
tomography
Kazuhiro Yatera, Kei Yamasaki, Shingo Noguchi, Minako Hanaka, Shuya Nagata,
Chinatsu Nishida, Yukiko Kawanami, Toshinori Kawanami, Hiroshi Ishimoto,
Hiroshi Mukae. Department of Respiratory Medicine, University of Occupational
and Environmental Health, Kitakyushu, Fukuoka, Japan
Background: Allergic rhinitis and sinusitis are frequent comorbidities in patients
with bronchial asthma, and these nasal and sinus complications are reported to
correlate with worsening of symptoms of asthma. Diagnosis of rhinitis and sinusitis
are commonly diagnosed by clinical symptoms, X-ray, laryngoscope and sinus CT,
but there are only a few reports of CT findings of sinus in patients with bronchial
asthma.
Patients and methods: From April 2010 to December 2011, 115 patients with
bronchial asthma were enrolled in this study. Duration of disease, treatment steps
(JGL2009), medications and symptoms of bronchial asthma (Asthma Control
Questionnaire; ACQ, etc.), nasal symptoms (nasal discharge, nasal obstruction and
nasal voice) and spirometry in addition to sinus CT findings were evaluated.
Results: Eighty-four patients (73%) showed sinusitis by sinus CT in these 115 patients. Nasal polyps were detected in 15 (13%) patients, and higher treatment steps
were observed in patients with bronchial asthma complication sinusitis (p<0.05).
Nasal symptoms were detected in 76 (66%), and nasal voice (61, 53%) is significantly highly detected in patients with bronchial asthma complicating sinusitis.
ACQ and parameters of pulmonary function were not significantly different in
asthmatic patients with or without sinusitis.
Conclusion: Incidence of sinusitis in our study was relatively higher than the
incidence of 66.3% previously reported by Matsuno et al. (2008). Patients with
sinusitis detected by sinus CT tend to receive higher treatment steps, and it is
speculated that sinus CT is useful for detecting and evaluating sinusitis as a
complication of bronchial asthma.

P2350
Chronic paranasal sinusitis exacerbates allergic inflammation in patients
with asthma and contributes to refractoriness to treatment
Mayuko Tanaka, Takenori Okada, Hiroyoshi Watanabe, Hideyuki Satoh,
Shingo Tokita, Tomoshige Wakayama, Kenya Kohyama, Naoto Fueki,
Hironori Sagara. Department of Respiratory Medicine, Dokkyo Medical
University Koshigaya Hospital, Koshigaya, Saitama, Japan
Background: Factors such as airway inflammation, airway hyperresponsiveness,
and airway remodeling contribute to the pathogenesis of refractory asthma in a
complex fashion. Many studies have reported the development of severe disease
in patients with asthma associated with allergic rhinitis. However, the relation
between chronic paranasal sinusitis and severe asthma remains largely uninvestigated. In the present study, we examined whether the concurrent presence of
paranasal sinusitis contributes to the development of refractory asthma.
Subjects: Three groups of patients were studied: those with asthma, those with
chronic paranasal sinusitis, and those with both asthma and paranasal sinusitis. Peripheral eosinophil counts, serum IgE levels, exhaled nitric oxide (FeNo) levels as
a maker of airway inflammation, and airway hyperresponsiveness were compared
among the groups.
Results: Peripheral eosinophil counts, FeNo levels, and serum IgE levels were
higher in patients with asthma and chronic paranasal sinusitis than in patients with
asthma alone and patients with chronic paranasal sinusitis alone. Airway hyperresponsiveness was slightly increased in patients with chronic paranasal sinusitis,
but was further increased in patients with asthma, and was significantly increased
in patients with asthma plus chronic paranasal sinusitis.
Conclusions: Our results suggest that chronic paranasal sinusitis may modify
airway inflammation in patients with asthma and contribute to the exacerbation
of disease. Paranasal sinusitis should thus be adequately treated in patients with
asthma complicated by chronic paranasal sinusitis.

P2351
Hospital admission in adults with asthma exacerbations: Do demographic
factors play a role?
Eleanor Gerada, Josef Micallef, Richard Pullicino, Mariana Gauci,
Steven Montefort. Department of Respiratory Medicine, Mater Dei Hospital,
Msida, Malta
Aim: To determine whether demography affects hospitalisation in asthma exacerbations in adults.
Methods: We included 100 asthmatics admitted with an acute exacerbation over
14 months; matched for age and sex with a 100 well-controlled asthmatics from
asthma clinic. Information on sociodemographic variables, clinical and laboratory data was collected. Acute and convalescent (at 6 weeks) titres of serum
immunoglobulin E (Se Ig E) and serum eosinophil count were taken. SPSS was
used for statistical analysis.
Results: The study population was 73% female and the median age was 49
years. Univariate analysis using t-test and Chi-square showed a significant difference in compliance (p<0.0001), smoking status (p=0.007) and hospitalisation
in the previous year between controls and cases (p=0.0001). There was no significant difference in: influenza immunisation (p=0.105), exhaled CO (p=0.85),
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BMI (p=0.27), Se Ig E levels (p=0.517), history of atopy (p=0.637), family history
of atopy (p=0.121), level of education (p=0.210), age of asthma onset (p=0.320)
and pets at home (p=1.0). The mean decrease in Se Ig E between acute and
convalescent titres was 36.1%. There was no correlation between % predicted
PEFR on admission (as a measure of severity) with length of stay (p=0.376),
white cell count (p=0.165), CRP (p=0.199), or Se IgE (p=0.767), however this was
negatively correlated with eosinophil count (p=0.045).
Conclusions: A history of previous hospitalisation, non-compliance and smoking
are significant risk factors for asthma exacerbations requiring hospital admission.
An increased eosinophil count correlates with severity of exacerbation.

P2352
Efficacy and safety of 300IR 5-grass pollen sublingual tablet in allergic
patients with and without asthma
Robert K. Zeldin, Armelle Montagut, Josiane Cognet-Sicé, Kathy Abiteboul.
Global Clinical Development, Stallergenes S.A., Antony, France
Background: Efficacy and safety of 300IR tablet has been demonstrated. Here we
report the impact of asthma status on efficacy and safety.
Methods: Grass pollen allergic adults were randomised to placebo or 300IR preand co-seasonally for 3 seasons, starting 4 months (4M) or 2 months (2M) prior to
each season and continuing for its duration. Asthmatic patients requiring no more
than GINA Step 1 therapy could be included. The primary efficacy endpoint, Average Adjusted Symptom Score (AAdSS, adjusting rhinoconjunctivitis symptoms
for rescue medication use, scale 0-18) during the pollen period in Year 3, was
analysed by ANCOVA. Asthma presence at baseline was a pre-specified covariate.
Treatment by asthma status interaction was tested.
Results: Among 581 patients included in the Year 1 full analysis set, 14.1%
were asthmatic, with balance between groups. In Year 3, differences in AAdSS
Least-Squares means vs. placebo during the pollen period were significant in the
two active groups (p<0.0001) corresponding to a relative difference of -34.9% in
the 4M group and -37.6% in the 2M group. Asthma status was not a significant
predictor of outcome. Interaction between treatment and asthma status was not
significant (p=0.62) indicating that treatment effect was independent of asthma
status. No significant difference was observed between the 4M and 2M groups.
During the 3 treatment years, 3 patients had an asthma exacerbation (moderate): 2
in Year 1 (placebo) and one in Year 3 (4M). None was drug-related.
Conclusion: Efficacy and tolerability of 300IR 5-grass pollen sublingual tablet in
patients with grass pollen allergic rhinoconjunctivitis were similar in those with
and without asthma.

P2353
IgE sensitisation to food allergens relates to increased airway and systemic
inflammation in asthmatic children – Results from the MIDAS study
Andrei Malinovschi 1 , Christer Janson 1 , Malin Berthold 2 , Magnus Borres 2 ,
Kjell Alving 3 , Lennart Nordvall 3 . 1 Department of Medical Sciences, Uppsala
University, Uppsala, Sweden; 2 Thermo Fisher Scientific, Immunodiagnostics,
Uppsala, Sweden; 3 Department of Women’s and Children’s Health, Uppsala
University, Uppsala, Sweden
Food allergy is common among children with allergic asthma and has been linked
to asthma severity. However, the relation between IgE sensitisation to food allergens and local airways inflammation or systemic inflammation in subjects with
allergic asthma has been little studied.
Within the frame of an industry-academy collaboration on minimally-invasive
diagnostics (MIDAS), fraction of NO in exhaled air (FeNO), serum eosinophil
cationic protein (sECP) and IgE against aero- or food allergen mix was measured
in 151 asthmatic children aged 10-18 years. Three asthma groups were defined:
non-atopic (n=31, median age 15 yrs), IgE-sensitised to only aeroallergens (n=59,
median age 15 yrs) and IgE-sensitised to both aero- and food allergens (n=61,
median age 14 yrs).
FeNO levels were 8.9 ppb (7.1, 11.1) in non-atopic asthmatics, 14.2 ppb (11.7,
17.2) in aeroallergen-sensitised asthmatics and 23.4 ppb (19.4, 28.3) in asthmatics
sensitised to both aero- and food allergens (p<0.01 for all comparisons). Corresponding sECP levels for the three groups were: 9.6 ng/mL (7.9, 11.8), 11.9 ng/mL
(9.7, 14.5) (p=0.55 vs. non-atopic asthma), 21.9 ng/mL (18.6, 25.7) (p<0.001
vs. each of the other two groups). Asthmatic subjects sensitized to both aeroand food allergens had higher levels of FeNO and sECP than non-sensitised or
aeroallergens-sensitised subjects, after adjustments for gender, age, height, lung
function, total IgE.
In conclusion, sensitisation to food allergens is common among children with
allergic asthma and is related to increased local as well as systemic inflammation.
The clinical implications of these findings warrant further studies.

P2354
The results of inferon administration in the treatment of chronic obstructive
pulmonary disease
Shamil Farkhutdinov, Usman Farkhutdinov. Department of Internal Diseases,
City Hospital 21, Ufa, Russian Federation Department of Internal Diseases, City
Hospital 21, Ufa, Russian Federation
Immunity disorders play an important role in the latent inflammatory formation in

patients with chronic obstructive pulmonary disease (COPD). A low γ-IFN level
may be one of them. The aim was to study γ-IFN level in patients with COPD and
the efficacy of immunomodulator inferon (IFN) in its treatment.
Methods: The study included 45 patients with moderate to severe COPD. The
level of γ-interferon, CD3+, CD4+, CD8+, lymphocytes, phagocytic activity of
neutrophils by nitro-blue tetrazolium (NBT) test was determined in the patients
blood. 23 patients with COPD received standard therapy. IFN was used in the
complex therapy of 22 patients.
Results: In patients with COPD the level of γ–interferon has been found to be
reduced by 2.0 times, the level of CD3+, CD4+, CD8+ lympocytes by 1.6-1.8
times, the values of NBT –test by 2.5 times. Administration of IFN increased the
level of γ–interferon by 1.5 times, improved T-cells and neutrophils activity, produced positive effect on the course of the inflammation. In patients who received
standard therapy γ–interferon content remained at a lowered level, impairment of
the immune status and symptoms of inflammation have been found.
Conclusion: In patients with COPD γ–interferon content was found to be decreased. IFN administration increased γ–interferon production, eliminated immunity disorders, improved the results of the treatment.

P2355
Application of a new mass-spectrometric platform for determination of lipid
mediators in urine reveals increased oxidative stress during allergen
bronchoprovocation of subjects with atopic asthma
David Balgoma 1 , Kameran Daham 3 , Johan Larsson 3 , Agneta Lindeberg 3 ,
Barbro Dahlén 3 , Joshua Rokach 4 , Craig Wheelock 1 , Sven-Erik Dahlén 2 .
1
Department of Medical Biochemistry and Biophysics, Karolinska Institute,
Stockholm, Sweden; 2 Institute of Environmental Medicine, Karolinska Institute,
Stockholm, Sweden; 3 Clinical Asthma Research, Karolinska Hospital, Stockholm,
Sweden; 4 Chemistry Department, Florida Institute of Technology, Melbourne, FL,
United States
Background: Traditionally, mechanisms in allergen-induced bronchoconstriction
have been investigated by measurement of a few metabolites of lipid mediators
(LMs) in urine. Mass spectrometry enables quantification of a wider panel of
compounds per analysis. We applied a new platform that included isoprostanes
(IPs), markers of oxidative stress.
Aim: To assess the levels of IPs in urine before and after allergen provocation in
asthma patients.
Methods: Eighteen subjects with mild atopic asthma and airway hyperresponsiveness to methacholine were challenged with allergen to produce at least a 20%
drop in FEV1 . Urine was collected before and after the provocation. Metabolites
were extracted and analyzed by a new mass spectrometry platform. Data were
normalized per mmol of creatinine.
Results (Fig. 1, p. 427s): As expected, metabolites of prostaglandin D2 , thromboxane A2 , and leukotriene E4 increased after the provocation. However, two IPs
(2,3-dinor-8-isoPGF2α and 8,12-iPF2α -VI) also increased significantly. Multivariate analysis showed gender differences in basal levels, potentially due to higher
excretion of creatinine by males.
Conclusions: We discovered that allergen provocation of atopic asthmatics increased the level of oxidative stress, suggesting that IPs might represent a new
target for therapeutic intervention.

P2356
Putting patients at the heart of healthcare: Respiratory allergy care in 18
European countries
Erkka Valovirta 1 , Felice Addeo 2 , Daniela Finizio 3 , Joanna Bottema 4 ,
Antje-H. Fink-Wagner 5 . 1 Professor of Allergology, University of Turku & EFA
Medical Advisor, Turku, Finland; 2 Department of Social Sciences and
Communication, University of Salerno, Fisciano (Sa), Italy; 3 Communication and
Research, Scientific Communication Srl, Naples, Italy; 4 Patients Support, Astma
Fonds, Amersfoort, Netherlands; 5 Project and Fundraising Officer, European
Federation of of Allergy and Airways Disease Patients Associations, Brussels,
Belgium
Aim: To evaluate, from the patients’ perspective, how Europe cares for patients
with respiratory allergies (RAs; allergic rhinitis and asthma) in order to identify
national gaps and patients’ needs. The survey was part of the 4-year Allergy
Awareness Project of the European Federation of Allergy and Airways Disease
Patients Associations (EFA).
Methods: Data were collected via an online 3-part questionnaire: 1) Basic facts:
epidemiology, disease definitions, prevalence and costs; 2) Access to care: diagnosis, management, role of healthcare professionals in patient management and
follow-up; 3) Quality of care: national policies and best practices. EFA member
associations (n. 38) received the questionnaire. Data were also obtained from
governmental sources and the scientific literature.
Results: Associations from 18 countries returned the questionnaire. RAs affect
20%-30% of the European population. But RAs, and particularly allergic rhinitis,
are not considered serious diseases, and thus often remain underdiagnosed and
undertreated despite the heavy burden they place on patients and society (in all
18 countries, direct RA costs reach millions of euros). In most countries, patients
have difficulty in seeing specialists, and coordination among physicians is lacking.
However, countries that implement national programs (Finland, Czech Republic)
have seen reduced costs and better quality of care.
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P2357
The effects of inspiratory muscle training on the interleukin-6 response to
intense volitional hyperpnoea
Dean Mills 1 , Michael Johnson 1 , Martin McPhillimey 1 , Neil Williams 1 ,
Javier Ganzalez 2 , Barnett Yvonne 1 , Sharpe Graham 1 . 1 Sport, Health and
Performance Enhancement (SHAPE) Research Group, School of Science and
Technology, Nottingham Trent University, Nottingham, Nottinghamshire, United
Kingdom; 2 School of Life Sciences, Northumbria University, Newcastle upon
Tyne, Newcastle, United Kingdom
Vassilakopoulos et al. (Am. J. Physiol 1999; 277:R1013–R1019) demonstrated
a breathing-induced interleukin-6 (IL-6) response. Whether inspiratory muscle
training (IMT) can attenuate this response is unknown. Therefore, we tested the
hypothesis that the IL-6 response to volitional hyperpnoea (VH) could be reduced with IMT and investigated whether this response was related to diaphragm
fatigue (assessed by phrenic nerve stimulation) and/or changes in blood lactate
concentration ([Lac- ]B ).
Twelve male participants performed either 6 weeks of pressure-threshold IMT
(n=6) or placebo (PLA) training (n=6). Prior to training, a maximal incremental
cycling test (max) was performed. Before and after training, participants undertook
two 1 h experimental trials on separate days: passive rest or VH. In VH, they
voluntarily mimicked at rest the breathing and respiratory muscle recruitment
pattern equal to 70-80% of the maximum minute ventilation achieved during max.
IL-6 increased (P<0.01) following the pre-training VH and was (mean ± SD)
5.02±0.63 and 4.87±0.86 pg · mL-1 at 2 h post for IMT and PLA groups, respectively. [Lac- ]B remained (P<0.01) elevated above baseline values for the duration
of VH at 1.36±0.24 and 1.29±0.18 mmol L-1 . The IL-6 (-29%) and [Lac- ]B
(-11%) responses were reduced (P<0.05) for the IMT, but not for the PLA group.
There were no increases in IL-6 or [Lac- ]B over time for either group during
passive rest and no evidence of diaphragm fatigue during any trial.
In conclusion, 6 weeks of IMT reduces the magnitude of the IL-6 response to VH
with no evidence of diaphragm fatigue. The reduction in IL-6 may be related to
the post-IMT reduction in [Lac- ]B .

258. Asthma: mechanisms of airway
inflammation
P2358
Estrogen protects against airway inflammation via upregulation of SLPI and
downregulation of IL-33
Christina Draijer 1,5 , Machteld N. Hylkema 2,5 , Catherine M. Greene 3 , Pieter
A. Klok 2 , Wim Timens 2,5 , Dirkje S. Postma 4,5 , Barbro N. Melgert 1,5 .
1
Pharmacokinetics, Toxicology and Targeting, University of Groningen,
Netherlands; 2 Pathology, University of Groningen, University Medical Center
Groningen, Netherlands; 3 Respiratory Research Division, Department of
Medicine, Royal College of Surgeons in Ireland, Education and Research Centre,
Beaumont Hospital, Dublin, Ireland; 4 Pulmonology, University of Groningen,
University Medical Center Groningen, Netherlands; 5 GRIAC Research Institute,
University of Groningen, University Medical Center Groningen, Netherlands

Conclusions: Awareness of RAs and their social burden is low. There is a need
for better prevention and coordination among healthcare professionals. Patients’
associations can help increase public awareness, and must be actively involved in
devising and implementing RA management and education programs.

Airway epithelium (AE) can modify airway responses through production of
anti-inflammatory mediators like secretory leukoprotease inhibitor (SLPI) and proinflammatory mediators like IL-33. Estrogen can modulate AE responses and we
therefore investigated how estrogen affects severity of airway inflammation and
SLPI and IL-33 production in mice.
Female balb/c mice were ovariectomized (OVX) or sham-treated and received a
0.1 mg estrogen (E2) pellet at OVX or not (all groups n=8). Four weeks after OVX,
mice were sensitized i.p. with OVA and alum on days 1 and 7 and challenged
with 1% OVA on days 14-20. On day 21, allergic inflammation (OVA-specific IgE,
eosinophils) and production of IL-33 and SLPI were assessed.
Ablating estrogen significantly increased airway inflammation as compared to
sham-treated mice. Treating OVX mice with E2 significantly reduced the higher
airway inflammation induced by OVX as judged from lower eosinophil numbers in
lung and lower OVA-specific IgE levels in serum. In the parenchyma of E2-treated
OVX mice we found more type II alveolar epithelial cells (AECII) expressing
SLPI than in nontreated OVX mice, which correlated with higher SLPI levels
in lung. The number of AECII producing IL-33 on the other hand was lower in
E2-treated OVX mice as compared to nontreated OVX mice.
This study shows that estrogen protects female mice against the development of
airway inflammation and this is associated with higher SLPI and lower IL-33
production by AECII. We therefore postulate that estrogen has a protective effect
on asthma development through induction of anti-inflammatory SLPI production
and inhibition of pro-inflammatory IL-33 production by AECII.

427s

M ONDAY, S EPTEMBER 3 RD 2012
P2359
IL-4 induces Th2 cells to resist the IL-27 counterregulation by
downregulating STAT1 and STAT2 phosphorylation
Zhihong Chen, Shanze Wang, Chunxue Bai, Rafeul Alam, Hua Huang. Division
of Respiratory, Zhongshan Hospital, Shanghai, China
Rationale: Asthma is a chronic airway inflammation caused by overproduction
of Th2 cytokines. IL-27 has been shown to inhibit differentiation of naïve CD4+
cells into Th2 cells in mice.However, it is not clear whether IL-27 can inhibit Th2
cell differentiation in asthmatic patients.
Methods: Purify CD4+ T cells from human PBMC and mice spleen were cultured
under Th2 or Th2 + IL-27 conditions. IL-4 and IFN-gamma were detected by
ELISA. IL-27R and p-STATs were determined by qRT-PCR and Western blot
respectively.
Results: Human IL-27 suppressed Th2 differentiation in healthy subjects
(p=0.006), but failed to do so in asthmatics (p=0.064). The suppressive effect
of IL-27 on Th2 development was independent of IFN-r, IL-10 and T-bet. However
studies with STAT1-knockout mice showed that this inhibitory effect of IL-27 was
STAT1-dependent. IL-27 resistance to Th2 differentiation in asthmatics was not
dependent on impairment of IL-27R.We further found that Th2-inducing conditions could induce resistance to IL-27 in a dose-dependent manner and IL-4 is the
most critical factor. Although IL-2 is imperative in Th2 cell priming, it does not
contribute to induction of the IL-27 resistance. We demonstrated that high dose of
IL-4 treatment resulted in impairment of STAT1 phosphorylation, but not STAT3
or STAT4 phosphorylation.
Conclusions: IL-27 suppresses the development of Th2 immune response in both
mice and human, which is STAT1-dependant, but independent of IFN-r, IL-10 and
T-bet. CD4+ T cells from asthmatics developed resistance to IL-27-mediated inhibition. IL-4 induced resistance to IL-27-mediated inhibition by impairing STAT1
signaling.

P2360
Regulatory role of antigen-induced IL-10, produced by Tr1 cells, in airway
neutrophilia in a murine model for asthma
Takeshi Nabe 1 , Ayumu Ikedo 1 , Masanori Fujii 1 , Nobuaki Mizutani 2 ,
Shin Yoshino 2 , David D. Chaplin 3 . 1 Pharmacology, Kyoto Pharmaceutical
University, Kyoto, Japan; 2 Pharmacology, Kobe Pharmaceutical University,
Kobe, Japan; 3 Microbiology, University of Alabama at Birmingham, AL, United
States
It has been suggested that IL-10 exerts immunosuppressive effects on allergic
inflammation, including asthma. In a model of experimental asthma utilizing
multiple intratracheal antigen challenges in sensitized mice, IL-10 production as
well as eosinophilia and neutrophilia in the lung were induced by the multiple
challenges. In this study, we set out to reveal the cellular source of endogenously
produced IL-10, and the roles of IL-10 in airway leukocyte inflammation using
an anti-IL-10 receptor monoclonal antibody. Balb/c mice were sensitized i.p.
with ovalbumin+Al(OH)3 , and then challenged by intratracheal administration of
ovalbumin 4 times. Flow cytometric analyses revealed that the cellular source of
IL-10 was CD4+ T cells lacking the transcription factor, forkhead box P3, which
should be Tr1 cells. Treatment with anti-IL-10 receptor monoclonal antibody prior
to the 4th challenge significantly augmented airway neutrophilia as well as the
production of IL-1β, and CXC chemokines, keratinocyte-derived chemokine (KC)
and macrophage inflammatory protein (MIP)-2, but neither airway eosinophilia
nor Th2 cytokine (IL-4 and IL-5) production. Approximately 40% of IL-10
receptor+ cells expressed the macrophage marker F4/80, whereas only 3-4% of
the IL-10 receptor+ cells were granulocyte differentiation antigen (Gr)-1high cells
(neutrophils). In conclusion, multiple airway antigen challenges induced the proliferation of IL-10-expressing Tr1 cells. It was suggested that IL-10 produced from
the induced Tr1 cells by the specific antigen challenge suppressed macrophages
to produce CXC chemokines through activation of the IL-10 receptors on the
cells.

P2361
Probiotics and synbiotics: Effects on chronic asthma in mice
Seil Sagar 1,2 , Aletta D. Kraneveld 1 , Niki A. Georgiou 1,2 , Johan Garssen 1,2 ,
Gert Folkerts 1 . 1 Division of Pharmacology/Utrecht Institute for Pharmaceutical
Sciences, Faculty of Science/Utrecht University, Utrecht, Netherlands;
2
Immunology, Danone Research, Centre for Specialised Nutrition, Wageningen,
Netherlands
Background: Asthma is a chronic inflammatory disorder of the airways characterized by structural changes of the airways which may contribute to airway
obstruction and airway hyperresponsiveness. Modulation of the intestinal microbiota by probiotics and related products as a potential therapy for allergic diseases
has been subject to investigation. Several murine models of asthma and clinical
studies demonstrated beneficial effects of probiotics and synbiotics in asthma
management. However, the effects on chronic symptoms of asthma have never
been investigated in murine models.
Methods: Mice were sensitized twice (day 1 and 12) with ovalbumin (OVA)-imject
alum and challenged from day 17 till 23 daily with OVA. From day 24 till day
56, the animals were challenged with OVA 3 times a week and on the same days
the animals were treated with either control solution or glucocorticoids (GCS)

budesonide by oropharyngeal aspiration or probiotics (Lactobacillus or Bifidobacterium) or synbiotics by oral gavage. Pulmonary function, total and differential
leukocyte counts in bronchoalveolar lavage were determined and the lung tissues
were isolated to study airway remodeling.
Results: Treatment with probiotics or GCS significantly inhibited the OVAinduced increase in basal airway resistance and hyperresponsiveness. Probiotics,
synbiotics and GCS significantly reduced pulmonary leukocytes infiltration by
50% especially eosinophilia. Neutrophilia in the airways was reduced by GCS and
probiotics. Effects on airway remodelling are in process.
Conclusion: The probiotics and synbiotic used in this study seem to be as potent
as GCS in reducing cell infiltration in mice with chronic asthma.

P2362
Short-chain fatty acids are potent modulators of allergic airway inflammation
Aurélien Trompette 1,2 , Koshika Yadava 1,2 , Eva Gollwitzer 1,2 , Anke Sichelstiel 1,2 ,
Laurent Nicod 1,2 , Benjamin Marsland 1,2 . 1 Laboratoire de Pneumologie, CHUV,
Lausanne, Switzerland; 2 Faculty of Biology and Medicine, UNIL, Lausanne,
Switzerland
Over the past few decades, there has been a clear increase in the prevalence
of asthma in westernized countries. Both experimental and epidemiological data
indicate that environmental factors, such as an individuals diet and commensal
flora can have profound effects upon the susceptibility and progression of inflammatory diseases. Short-chain fatty acids (SCFAs), end-products of the colonic
fermentation of dietary fibers by bacteria, have been shown to exert protective
effects upon cardiovascular and intestinal inflammation; however, their impact on
lung inflammation remains to be determined. We have found that mice treated with
SCFAs exhibit an accelerated resolution of house-dust mite (HDM) induced allergic airway inflammation. Although the antigen presentation capacity of dendritic
cells (DCs) isolated from SCFA-treated mice was normal, such DCs failed to fully
polarize cells towards Th2 or Th17 subtypes. Comparatively, mice that were fed a
low-fiber diet (LFD)- reducing the availability of endogenous SCFAs - exhibited an
exacerbated airway inflammation when exposed to HDM. Indeed, LFD-fed mice
had an increased bronchoalveolar lavage (BAL) cellular infiltrate and eosinophilia,
along with significantly more systemic HDM-specific IgE and IgG1 antibodies.
Our results show that fiber and SCFAs have intrinsic immunomodulatory functions
with the ability to accelerate the resolution of allergic airway inflammation.

P2363
Exposure to ozone shifts natural killer cells co-cultured with epithelial cells
towards a type II phenotype
Loretta Müller 1 , Missy Brigthon 1 , Ilona Jaspers 1,2,3 . 1 Center for Environmental
Medicine, Asthma, and Lung Biology, University of North Carolina at Chapel
Hill, NC, United States; 2 Department of Pediatrics, University of North Carolina
at Chapel Hill, United States; 3 Curriculum in Toxicology, University of North
Carolina at Chapel Hill, United States
Nasal epithelial cells (NECs) are one of the first targets for air pollutants, such as
ozone. Previous studies in our lab have demonstrated that natural killer (NK) cells
are an important immune cell population in the nose. NK cells and NECs interact
with each other via receptor-ligand interactions as well as soluble mediators. NK
cells are an important source for type I cytokines, like IFN-γ, but also type II
cytokines, like IL-4. Yet, whether and how exposure to air pollutants affects this
interactions and changes NK cell phenotypes is not known.
Differentiated NECs were exposed to ozone (O3; 0.4ppm, 4hrs). 2hrs after exposure
peripheral blood NK cells were added to the apical side to establish co-cultures. At
24hrs post-exposure, both cell types were examined for changes in surface marker
and intracellular cytokine expression by flow cytometry.
Exposure to O3 significantly increased the expression of the NK cell ligands
MICA/B and ULBP3 on NECs in co-cultures. NK cell surface markers NKG2D,
NKp46 and CXCR3 were not affected by co-culture with O3-exposed NECs. Expression of CD16, a cytotoxicity marker, and Granzyme B, a marker of cytolytic
NK cells, were enhanced in co-cultures with O3-exposed NECs. Intracellular
IFN-γ was decreased and IL-4 was significantly increased in NK cells co-cultured
with O3-exposed NECs.
O3-induced changes in the microenvironment of NECs change NK cell phenotypes
from a type I (high IFN-γ) to a type II (high IL-4) immunophenotype. These data
indicate that exposure of NEC to O3 changes interactions with resident immune
cells, such as NK cells, shifting the immune phenotype which likely affects the
ability to fight invading pathogens.

P2364
Immune modulation by mesenchymal stem cells in a mouse model of house
dust mite allergic asthma
Dorian Hassoun 1 , David Lair 1 , Virginie Forest 1 , Marie-Aude Cheminant 1 ,
Christine Sagan 2 , Julie Chesné 1 , Karine Botturi-Cavaillès 1 , Damien Reboulleau 1 ,
Patricia Lemarchand 2 , Antoine Magnan 2 . 1 Inserm UMR1087, CNRS UMR6291,
l’institut du Thorax, Université de Nantes, France; 2 Inserm UMR1087, CNRS
UMR6291, l’institut du Thorax, Université de Nantes, CHU de Nantes, France
Background: Mesenchymal Stem Cells (MSCs) display immunomodulatory features in ovalbumin-induced allergic asthma models, by inducing Th1 and/or Treg
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polarization. However, little is known about their role in pneumallergen adjuvant
free animal models.
Objectives: Our aim was to evaluate whether MSC could suppress inflammation
in an adjuvant-free mouse model of house dust mite (HDM) allergic asthma. We
hypothesized that alleviated inflammatory responses could trigger a decrease in
airway hyper responsiveness (AHR) in treated mice.
Methods: After epicutaneous sensitization to HDM on day 0, 7, 14 and 21, mice
were challenged with intranasal HDM on day 27 and 34. Asthmatic and sham
non-asthmatic mice received an I.V. injection of 5.105 MSCs immediately prior
first challenge. Effects on AHR, pulmonary inflammation, bronchoalveolar lavage
(BAL), cytokine secretion and serum immunoglobulin were assessed on day 35
and 37.
Results: Treated asthmatic mice displayed a 1,8 fold decrease of airway resistance estimated by PENH (p<0,05) compared to controls with a return to baseline.
Moreover, asthmatic mice treated with MSC had significantly fewer infiltrated cells
in BAL than control mice (308±34 vs 734±119, N.103 /mL, p<0.001), especially
neutrophils (p<0.01), T cells (p<0,05) and B cells (p<0.05). An increase of IL-10
in BAL was observed in treated mice compared with controls (26,80±11,19 vs
10,39±2,75, pg/mL). In parallel, non-asthmatic treated mice showed neither significant pulmonary cell infiltration (227±38 vs 152±18, N.103 /mL) nor development
of AHR compared to controls.
Conclusions: Taken together, these results demonstrate that MSC reduced AHR
in a relevant allergic model of HDM asthma.

P2365
Dose dependent effect of thrombomodulin in a murine model of
allergen-induced asthma
Takehiro Takagi 1 , Kentaro Fujiwara 1 , Masahiro Onishi 1 , Masahiro Naito 1 ,
Hajime Fujimoto 1 , Tetsu Kobayashi 1 , Hiroyasu Kobayashi 1 ,
Corina D’Alessandro-Gabazza 1 , Esteban Gabazza 2 , Osamu Taguchi 1 .
1
Respiratory Medicine, Mie University Graduate School of Medicine, Tsu, Mie,
Japan; 2 Immunology, Mie University Graduate School of Medicine, Tsu, Mie,
Japan

sion in BEAS-2B via MAPK (JNK, ERK) and NF-κB pathways, and the induced
IL-8 was found to further stimulate the proliferation and migration of BSMCs. Our
results raise the possibility that YKL-40 may play a role in asthma by inducing
IL-8 production.

P2367
Allergic inflammatory cells use different GATA factors to activate CCR3
transcription
Soo Kang Kong, Il Yup Chung. Bionano Technology, Hanyang University, Ansan,
Korea Bionano Technology, Hanyang University, Ansan, Korea
CCR3 is a chemokine receptor initially thought specific to eosinophils but subsequently identified on Th2 cell subsets and mast cells. The prominent allergic
inflammatory cells, eosinophils, mast cells, and Th2 cells exhibit preferential
expression of GATA-1, GATA-2, and GATA-3, respectively. We have previously
demonstrated GATA-1-mediated CCR3 transcription with functional mapping of
a GATA element in the regulatory region of CCR3 gene. Here, we investigated
whether GATA factors other than GATA-1 play a major role in CCR3 transcription
in these cell types. Knockdown assay showed that GATA-2 siRNA reduced the
CCR3 reporter activity in EoL-1 eosinophilic cells, and GATA-1 and GATA-2 siRNAs reduced in EoL-1 and HMC-1 mast cells, while GATA-3 siRNA suppressed
it in Jurkat T cells. In parallel, EMSA and ChIP analyses revealed DNA binding to
and occupancy on the functional GATA element of different GATA factors. These
results highlight that different GATA factors participate in CCR3 transcription in
a cell type-speciifc fashion among the major allergic inflammatory cells.

P2368
Efficiency of a DNA vaccine on allergic asthma
Adrien Tissot, Fanny Beilvert, Julie Chesné, Marie Langelot, David Lair, Marie
Aude Muller, Bruno Pitard, Antoine Magnan. Institut du Thorax, Inserm UMR
915, Nantes, France

Background: Thrombomodulin (TM), the thrombin receptor on the endothelial
cell surface, plays an important role in coagulation and inflammation by inactivating thrombin and activating protein C. Previously we reported that recombinant
human TM (rhTM) is protective against murine asthma. However, the effect of
different concentrations of rhTM on asthmatic inflammation remains unclear.
Objective: To evaluate the dose-dependent effect of inhaled rhTM on airway
inflammation and hyperresponsiveness in a murine asthma model.
Methods: Bronchial asthma was induced by sensitization and challenge with
ovalbumin (OVA). Mice treated with saline were used as control. The effect of
inhaled low dose to high dose rhTM was assessed by administering it prior to OVA
exposure. Airway inflammation was evaluated by measuring the number of inflammatory cells and the levels of cytokines in bronchoalveolar lavage fluid (BALF).
Airway hyperresponsiveness was measured using a plethysmograph. Particle size
distribution of each different rhTM was measured by Spraytec.
Results: The number of eosinophils in BALF and airway hyperresponsiveness
was decreased by rhTM in a dose-dependent manner compared to saline treated
mice. rhTM concentration of 3.75μg/ml was associated with the lowest number of
BALF eosinophils and airway hyperresponsiveness, and with the smallest particle
size.
Conclusion: These results suggest that the effect of rhTM in murine asthma is
dose- and particle size-dependent.

Specific immunotherapy is an attractive therapeutic option in allergic asthma.
It reduces symptoms and the use of medication. Nevertheless the efficiency of
immunotherapy remains limited and it may cause anaphylactic adverse effects
when administrated subcutaneously. One of the new modality of immunotherapy is
based on DNA vaccination which consists in the administration of DNA sequences
encoding an antigen. It enables a targeted immunogenicity a Th1 bias and a good
tolerance profile.
In this study we used a DNA plasmid encoding Der f 1, a major allergen from
the house dust mite dermatophagoides farinae, formulated with a synthetic vector.
This vaccine was tested on a murine model of allergic asthma with a prophylactic
approach. We evaluated the response to treatement by airways hyperresponsiveness
(AHR) measurements, and by systemic (Ig assays) and in situ (cytokine assay)
immunological responses.
Vaccinated mice showed a decreased AHR. The cellularity of the bronchio-alveolar
lavage (BAL) was also decreased in the vaccinated group with a decrease of neutrophils and eosinophils. IgG2a/IgG1 ratio was increased in the vaccinated group
in favor of Th1 bias confirmed by increase of IFN-γ secretion by splenocytes
restimulated in vitro with purified Der f 1. Analyses of cytokines in BAL showed
a decrease of Th2 and Th17 cytokines and an increase of IL-10 and IFN-γ. Total
IgE levels were not modified.
This formulation of DNA vaccination induces cellular and humoral specific response with a pro-Th1 bias accompanied by a decrease of the Th17 and Th2
responses. It enables an improvement of lung cellular infiltrate and airway hyperresponsiveness. DNA vaccination seems therefore promising to prevent allergy.

P2366
YKL-40 induces IL-8 expression from bronchial epithelium via MAPK (JNK,
ERK1/2) and NF-κB pathways, causing bronchial smooth muscle
proliferation and migration
Hao Tang 1 , Yu Sun 2 , Bing Li 1 , Qingyu Xiu 1 , Zhaoquan Shi 1 . 1 Department of
Respiratory Medicine, Changzheng Hospital, Second Military Medical
University, Shanghai, China; 2 Department of Burn Surgery, Changhai Hospital,
Second Military Medical University, Shanghai, China

P2369
ROG negatively regulating the expression of T cell cytokines through
modulation on ICOS
Yuan-Sheng Zang, Yong-An Liu, Zheng Fang, Bing Li, Qing-Yu Xiu.
Department of Respiratory Medicine, Changzheng Hospital, Second Military
Medical University, Shanghai, China

Our previous study, consistent with others, has shown that the serum YKL-40 levels
in asthmatics were significantly elevated and were associated with asthma severity.
Although these studies raise the possibility that YKL-40 may influence asthma,
the mechanisms remain unknown. In this study, we investigated the mechanisms
involved in YKL-40-mediated IL-8 production from human bronchial epithelial
cells (BEAS-2B) and analyzed the soluble factors (including IL-8) secreted by
BEAS-2B exposed to YKL-40 that were responsible for increasing proliferation
and migration of primary normal human bronchial smooth muscle cells (BSMCs).
We found BEAS-2B treated with YKL-40 resulted in a significant increase of IL8 expression and release. Moreover, YKL-40 mediated phosphorylation of JNK,
ERK, but not p38 in BEAS-2B. Transfection using a NF-κB-luciferase reporter also
showed YKL-40 induced IL-8 at the transcriptional level. Furthermore, BEAS-2B
pretreated with inhibitors of JNK, ERK or NF-κB decreased IL-8 release upon
YKL-40 treatment. In addition, we treated BEAS-2B with YKL-40 and added
the conditioned culture media (YKL-40-BEAS-2B-CM) to BSMCs, which led to
increased proliferation and migration of BSMCs. By comparison, IL-8-depleted
YKL-40-BEAS-2B-CM failed to induce the proliferation and migration of BSMCs.
In summary, our data provided the first evidence of YKL-40-induced IL-8 expres-

Background: ROG, can simultaneously suppress expression of Th1 and Th2 cytokines. Since suppression of Th2 cytokines by ROG via suppression of GATA-3
is well understood, it is postulated that there are other molecular targets of ROG
that can suppress expression of the Th1 cytokines. Based on the current theory,
we hypothesized that ROG might suppress CD3, CD28, or ICOS, which can
up-regulate the expression of T lymphocyte cytokines, or indirectly stimulate the
expression of CTLA-4 or CD45, which can down-regulate the expression of T
lymphocyte cytokines.
Methods: Real-time quantitative PCR and Western Blot were performed to evaluate the mRNA and protein levels of CD3, CD28, ICOS, CTLA-4, and CD45 in
Th1 and Th2 cells under various levels of ROG expression. ELISA was performed
to measure the levels of IFN-γ and IL-4 in culture media of Th1 and Th2 cells.
Results: The mRNA and protein levels of ROG were relatively low in Th1 and
Th2 cells (P<0.01). After ROG-pcDNA3.1 transfection, the mRNA and protein
level of ROG was significantly elevated, while the expression of ICOS, IFN-γ,
and IL-4 was markedly down-regulated (P<0.01). Transfection of ROG-siRNA
led to inhibition of ROG expression and up-regulation of ICOS, IFN-γ, and IL-4
(P<0.01). The expression levels of CD3, CD28, CTLA-4, and CD45, however,
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did not change in both ROG-pcDNA3.1- and ROG-siRNA-transfected Th1 and
Th2 cells (P>0.05).
Conclusions: ROG can inhibit the expression of Th1 and Th2 cytokines by downregulating the expression of ICOS, which could be a petential regulating target for
asthma treatment.

P2370
Long-term bortezomib treatment decreases allergen-specific IgE but fails to
amend chronic asthma in mice
Michael Wegmann 1 , Lars Lunding 1 , Zane Orinska 2 , David M. Wong 3 , Rudofh
A. Manz 3 , Heinz Fehrenbach 1 . 1 Bereich Experimentelle Pneumologie,
Forschungszentrum Borstel (FZB), Borstel, Germany; 2 Abteilung für
Immunologie, Forschungszentrum Borstel (FZB), Borstel, Germany; 3 Institut für
Systemische Entzündungsforschuung (ISEF), Universität Lübeck, Germany
Since allergen-specific immuno-globulin E (IgE) enables mast cells and eosinophils
to react on allergen-contact it plays a critical role in the formation of allergic inflammation and has been identified as a target for asthma therapy. By inhibiting
the proteasome complex Bortezomib efficiently depletes Ig-secreting plasma cells
and, thus, reduces Ig-serum titers. The present study evaluates the therapeutic
potential of Bortezomib in a mouse model of chronic experimental asthma.
Therefore, BALB/c mice were sensitized to ovalbumin (OVA) and challenged with
OVA-aerosol for twelve weeks. Bortezomib treatment was started after six weeks
of challenge, and continued for one week (short-term) or six weeks (long-term),
respectively, with a dosage of 0.75 mg/kg body weight with two intra-venous
injections weekly. Airway responsiveness to metacholine, lung histology, Ig serum
titers, and plasma cell numbers were assessed.
In mice with chronic experimental asthma short-term treatment resulted in decreased eosinophil numbers in BAL fluids, while long-term treatment significantly
lowered serum titers of anti-OVA IgE. Nevertheless, neither short-term nor longterm treatment significantly diminish ed plasma cell numbers, anti-OVA IgG1
serum titers, allergic airway inflammation or improved lung function.
These results demonstrate that Bortezomib has no therapeutic effect on chronic
experimental asthma in mice. Therefore, Bortezomib treatment could have only
limited value as plasma cell depleting therapy against allergic bronchial asthma.

P2371
A low total sputum cell count is a marker for asthma remission during
adolescence
Khalid Bawakid 1 , Zamil Al-Shammari 1 , Laurie Lau 2 , Wilfried Karmaus 3 ,
Susan Ewart 4 , Ramesh Kurukulaaratchy 1 , Graham Roberts 1 , Abid Raza 2 ,
Hasan Arshad 1 . 1 Clinical and Experimental Academic Unit, Respiratory
Biomedical Research Unit, and David Hide Asthma and Allergy Research Unit,
Isle of Wight, University of Southampton, United Kingdom; 2 Clinical and
Experimental Academic Unit, Respiratory Biomedical Research Unit, University
of Southampton, United Kingdom; 3 Department of Epidemiology and
Biostatistics, University of South Carolina, SC, United States; 4 Veterinary
Medicine, Michigan State University, East Lansing, MI, United States
An improved understanding of the physiological and pathological characteristics underlying adolescent asthma phenotypes, especially those who grow out, is
essential.
Methods: A Birth Cohort (n=1456) was established on the Isle of Wight, UK and
seen until 18-years. Relevant tests at 18-yrs included ISAAC questions, spirometry,
exhaled nitric oxide (FeNO), skin test, bronchial responsiveness (BHR) and (in
a subset) sputum induction and processing. Asthma groups were “never asthma”
(no asthma since birth), “persistent asthma” (asthma at age 10 and 18), “remission
asthma” (asthma at age 10 but not at 18) and “new-onset asthma” (asthma at age
18 but not at age 10). This analysis is confined to subjects who underwent sputum
induction.
Results: Asthma (new-onset or persistent) group (n=40) had a higher eosinophil
count (1.73% (interquartile range [IQR] (25-75): 0.25-5.88) vs.0.25% (IQR: 0 –
1.25); p=0.01) and ECP (median 115.00 (62.08-374.95) vs. 62.34 (25.44 -229.30);
p=0.04) compared to never asthma (n=46) at age 18. Importantly, those with
asthma remission (n=18) had a lower total cell count compared to never asthma
(31.50 (12.88-40.38) vs. 47.00 (19.50-181.25); p=0.03), even though both groups
were asymptomatic at age 18 and their lung function, BHR and FeNO were not
significantly different. Remission group also had a significantly reduced eosinophil
0.25% (IQR: 0 – 1.44) vs. 3.00% (0.66-6.56); p=0.05) compared to those with
new-onset asthma (n=20) and a lower ECP when compared to those with asthma
at age 18 (median 35.48 (18.74-229.63) vs. 115.00 (62.08-374.95); p=0.05.
Conclusion: A low sputum total cell count is indicative of asthma remission during
adolescence.

P2372
Histamine skin sensitivity in patient with drug hypersensitivity
Asem Kazangapova, Rafail Rozenson. Children Disease No. 1, Astana Medical
University JSC, Astana, Kazakhstan Children Disease No. 1, Astana Medical
University JSC, Astana, Kazakhstan
One of less studied is the test of histamine serial dilutions sensitivity and exactly
this test may be very important for antihistamine preparations effectiveness study.

Materials and methods: We studied 96 patients; from them 48 were patients of
ENT department, who suffered from drug hypersensitivity reactions of various
severity, from mild urticaria to anaphylaxis (study group). The control group
consisted of 48 ENT patients with same diseases, but without drug hypersensitivity. Patients were determined into “study” and “control” group according to
“case-control” principle. Seven day before histamine sensitivity tests cell antihistamine preparation were stopped. Histamine serial dilutions test was performed
with standardized prick-needle. We used ten 0,1% histamine preparation. The end
point was histamine dilution that caused papule ≥ 2mm in diameter.
Results and discussion: In the control group in 54,2% the end point was 10-2
histamine dilution, in 29,2% - 10-3, in 7.3% - 10-4, in 5,1% - 10-5. There were
few cases, when our patients debit react by papule formation to 0,01% histamine
dilution and reacted only to 0,1% of histamine. In patients with drug allergy we
found an elevated skin sensitivity. Thus, the end-point 10-2 was found in 39,5%
of patients, 10-3 – in 21,6%, 10-4 – in 9,9%. The difference in 10-2 dilutions and
10-3 dilutions between the control and studied group was statistically significant.
We concluded that in patients with drug allergy the increased skin sensitivity to
histamine was found, and the level of this hypersensitivity should be considered
in individual antihistamine preparations prescription.

P2373
New enzyme linked immunosorbent assay using recombinant antigens from
Saccharopolyspora rectivirgula for farmer’s lung disease serodiagnosis
Coralie Barrera, Laurence Millon, Gabriel Reboux, Bénédicte Rognon,
Sandrine Roussel, Manfredo Quadroni, Jean-Charles Dalphin, Michel Monod.
Mycology Department, UMR/CNRS 6249 Chrono-Environnement, University
Hospital, Besançon, France Mycology Department, UMR/CNRS 6249
Chrono-Environnement, University Hospital, Besançon, France Mycology
Department, UMR/CNRS 6249 Chrono-Environnement, University Hospital,
Besançon, France Mycology Department, UMR/CNRS 6249
Chrono-Environnement, University Hospital, Besançon, France Mycology
Department, UMR/CNRS 6249 Chrono-Environnement, University Hospital,
Besançon, France Protein Analysis Facility, Center for Integrative Genomics,
Faculty of Biology and Medicine, University of Lausanne, Lausanne, Switzerland
Pneumology Department, UMR/CNRS 6249 Chrono-Environnement, University
Hospital, Besançon, France Dermatology Department, University Hospital
(CHUV), Lausanne, Switzerland
Saccharopolyspora rectivirgula (SR) is the main etiologic agent of the Farmer’s
Lung Disease (FLD). Serodiagnosis using immunoprecipitation techniques with
crude antigens has proved effective but lacks of standardization. We aim at
producing specific recombinant antigens (rAg) to develop a new standardized
enzyme-linked immunosorbent assay (ELISA).
A database of putative proteins was first specifically created after partially sequencing of SR Subsequently, proteins were analyzed by two-dimensional electrophoresis
and revealed by Western-blot analysis with serum from 9 patients with FLD in
comparison with the serum of 4 exposed controls. Among the 77 visible spots,
42 were analyzed by mass spectrometry and 28 proteins were identified. Sixteen
FLD-specific proteins were produced as rAg in Escherichia coli. ELISA with 16
rAgs were performed using serums of 20 FLD patients from France and Switzerland and 27 controls. Results were analyzed by receiver operating characteristics
curve. Five showed an area under the curve (AUC) above 0.75 and a sensitivity
equal or greater than 75%. (named SR1FA, SR9, SR13, SR17 and SR25). The
protein performing the best (SR9) reached 80% sensitivity and 85% specificity
with an AUC of 0.90.
ELISA using rAgs specific from SR were effective for serodiagnosis of FLD.
The use of antigen panels including rAg specific from other micro-organisms
involved in FLD (Aspergillus, Lichtheimia, Wallemia) may increase the diagnosis
performance of the ELISA. A prospective study including FLD patients from other
countries (Finland, Canada), exposed to other strains of SR, should be done for a
large scale validation.

P2374
Characterizing T cell responses associated with hypersensitivity pneumonitis
in pigeon fanciers
A. Jozwik 1 , Nirupma Kakkar 1 , O. Sparagano 1 , Stephen Burke 2 ,
Charles McSharry 3 , Stephen Todryk 1 . 1 Biomedical Sciences, Northumbria
University, Newcastle upon Tyne, United Kingdom; 2 Respiratory Medicine, Royal
Victoria Infirmary, Newcastle upon Tyne, United Kingdom; 3 Immunology,
Glasgow University, Glasgow, United Kingdom
Background: Around 10% of pigeon fanciers are affected by a form of hypersensitivity pneumonitis known as pigeon fanciers’ lung (PFL). PFL is an aberrant
inflammatory immune response to dust particles that contain pigeon antigens,
inhaled during pigeon husbandry, and manifests in fever and dyspnoea. A lymphocytic infiltrate has been observed in lung biopsies and bronchoalveolar lavage as
well as Th1 cytokines. However, little is known about the implicated pathogenic
T cells and whether a systemic response can be measured that indicates disease
presence or severity.
Methods: Disease history and blood samples were taken from 72 pigeon fanciers
at a local pigeon show, 36.1% of whom had PFL. Effector T cell responses were
examined by ELIspot.
Results: All pigeon fanciers showed an Interferon (IFN)gamma response against
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antigens in pigeon serum regardless of possessing PFL, and there was no difference
in magnitude of response between the groups.
No pigeon-specific IL-4, IL-5 or IL-17 ELIspot responses could be detected in any
individual.
CFSE dilution demonstrated proliferation of CD4 cells in response to pigeon
antigen that also possessed CD49d, a potential lung-homing integrin.
Interestingly, the IFNg ELIspot response could not be inhibited by anti-MHC class
II antibody.
Conclusion: These findings show that an unconventional T cell response is generated in conjunction with pulmonary exposure to pigeon antigens that may be
necessary but not sufficient to cause PFL disease, and so further analysis of these
cells is warranted.

P2375
Roles of periostin in vascular remodeling of allergic granulomatous angiitis in
murine model
Naomi Suzuki 1 , Nobuhito Sasaki 1 , Miyuki Niisato 1 , Yu Utsumi 1 ,
Yoshio Nakajima 1 , Masahiro Yamashita 1 , Yutaka Nakamura 1 ,
Hitoshi Kobayashi 1 , Takashi Sawai 2 , Kohei Yamauchi 1 . 1 Division of Plumonary
Medicine, Allergy and Rheumatology, Department of International Medicine,
Iwate Medical University School of Medicine, Morioka, Japan; 2 Department of
Pathology, Iwate Medical University School of Medicine, Morioka, Japan
Background: We reported an allergic granulomatous angiitis (AGA) model of
C57BL/6 mice (Exp Lung Res 2010). We also reported the suppressive effects
of imatinib mesylate (IM) on vascular remodeling (ERS 2010). Periostin is a
matricellular protein involved in airway remodeling in asthma and pulmonary
fibrosis.
Objectives: To elucidate the role of periostin (PO) in vascular remodeling in AGA,
we measured the concentrations of PO in bronchoalveolar lavage fluids (BALF)
and serum in an AGA model of C57BL/6, in BALB/c as control and in C57BL/6
treated with IM.
Methods: C57BL/6 and BALB/c were sensitized with ovalbumin (OVA). They
were exposed to aerosolized OVA daily for 7 days. C57BL/6 mice (IM treated)
were also administered with IM (4.5mg/kg, p.o.) in parallel with daily exposure to
aerosolized OVA for 7 days (n=12). On the 7th day, BAL was performed and the
lungs were excised for pathological analysis. The concentrations of PO in BALF
and serum were measured and the values were expressed as mean ± SE.
Results: The PO concentration in BALF of sensitized C57BL/6 mice exposed
to OVA was significantly higher than that of BALB/c (C57BL/6 vs BALB/c;
39.3±0.58 vs 13.56±2.42%, p=0.003). PO in BALF of the IM treated C57BL/6
was significantly reduced compared to positive control mice (control vs IM treated;
40.3±1.85 vs 33.9±1.95%, p=0.019). The pathological scores were reduced significantly in the IM treated group compared to the control group (control vs IM
treated; 3.67±0.2 vs 2.20±0.2, p=0.004).
Conclusion: The PO concentration in BALF was associated with vascular remodeling in a murine AGA model, suggesting its pivotal role in myofibroblast
proliferation in pulmonary arteries.

P2376
Challenges in the management of patients with ANCA- associated vasculitides
Ionela Nicoleta Belaconi, Claudia Lucia Toma, Stefan Dumitrache-Rujinski,
Cornelia Tudose, Diana Leonte, Miron Alexandru Bogdan. Pneumology 4,
“Marius Nasta” Institute of Pneumology, Bucharest, Romania
Background: Granulomatosis with polyangiitis (Wegener’s) and microscopic
polyangiitis are antineutrophil cytoplasm antibodies (ANCA) – associated vasculitides with significant morbidity and mortality.
Objective: We evaluated the evolution of 12 patients diagnosed in our clinic between 2000 and 2011, treated with conventional treatment (prednisolone and pulse
cyclophosphamide initially, and in remission with prednisolone and azathioprine).
Results: We evaluated 12 patients (10 females), median age of 46 years (range
20-74), with a median duration of follow up of 5.2 years (range 1-12 years).

Six patients had relapses (50%), 1 developed subglottic stenosis, 1 retro-orbital
pseudo tumor and 2 patients developed lung abscesses inside a cavity which imposed lobectomy after unsuccessful antibiotic treatment. Two patients developed
lung tuberculosis (one multi-drug-resistant) and 1 pulmonary nocardiosis linked to
the immunosuppressive therapy. Two patients needed peritoneal dialysis for renal
failure. Two patients died of stroke (1) and severe active vasculitis (1). Older age
and renal failure were predictors of death.

Conclusions: The management of patients with ANCA-associated vasculitides is
difficult, and marked by significant adverse effects of the therapy.

259. Aspects of clinical asthma

P2377
Omalizumab decreases IgE production in patients with severe allergic asthma
Marisa Huebner, Stephanie Korn, Matthias Jung, Roland Buhl. Pulmonary
Department, Mainz University Hospital, Mainz, Germany
A pharmacokinetic-pharmacodynamic model predicts that omalizumab reduces
production of IgE 1 . To test this hypothesis serum total-IgE concentrations were
quantified in 64 patients with severe allergic asthma (mean±SEM, 46.2±13 yrs,
41 female, 81.6±15 kg, total IgE 397±189 IU/ml, FEV1 2.1±0.1 L or 64.7±2.4%
pred., eNO 51.2±7.4 ppb) treated with omalizumab (median 450 mg/month). Total
serum IgE, asthma control (ACQ), lung function (FEV1 ) and exhaled nitric oxide
(eNO) were evaluated at baseline (w0, n=64), after 16 weeks (w16, n=64) and
after 52 weeks (w52, n= 24) of treatment.
50 patients responded to omalizumab treatment. Overall (n=64), after 16 weeks
ACQ (w0 3.2±0.16, w16 2.3±0.18; p<0.001), FEV1 (w16 2.3±0.12; p=0.01)
and eNO (w16 40.1±5.4; p=0,027) improved significantly. Total IgE increased
by 536±141 IU/ml (w16 984±215 IU/ml, p<0,001). Changes in total-IgE did
not differ between responders and non-responders. After 52 weeks total IgE was
643±197 IU/ml, a decrease by 99±53 IU/ml vs. week 16 IgE levels, whereas ACQ,
FEV1 and eNO remained stable. In this period total IgE serum concentrations
decreased in 19 of 24 patients.
These results support the conclusion that long-term omalizumab treatment reduces
IgE production. Further, total serum IgE should provide a means to monitor IgE
production and guide individual treatment decisions.
1. Lowe PJ, Renard D. Omalizumab decreases IgE production in patients with
allergic (IgE-mediated) asthma; PKPD analysis of a biomarker, total IgE. Br J Clin
Pharmacol 2011; 72(2):306-320.

P2378
Impact of omalizumab treatment persistence on asthma control
Marie-Hélène Lafeuille 1 , Jonathan Gravel 1 , Jie Zhang 2 , Boris Gorsh 2 ,
Maria Figliomeni 2 , Patrick Lefebvre 1 . 1 Health Economics and Outcomes
Research, Groupe d’analyse, Ltée, Montréal, QC, Canada; 2 US Health
Economics & Outcomes Research (HE&OR), Novartis Pharmaceuticals
Corporation, East Hanover, NJ, United States
Omalizumab is indicated for moderate to severe allergic asthma patients with inadequately controlled symptoms. The purpose of the current study was to evaluate
the impact of omalizumab treatment persistence on asthma control.
Health insurance claims from the MarketScan database (2002Q1-2011Q2) were
analyzed. Asthma patients with ≥12 months of continuous insurance coverage
after the first omalizumab claim (index date) following 6 months of continuous
omalizumab use were included. A 12-month landmark period following the index
date was used to assess treatment persistence, defined as uninterrupted treatment
without a gap of ≥28 days in omalizumab use. The impact of persistence with
omalizumab treatment on asthma-related emergency-department (ED) visits and
hospitalizations occurring between months 13 and 24 was evaluated. Multivariate
time-varying Cox regressions were also conducted to assess the adjusted impact
of treatment interruption (lack of persistence) on asthma control from month 1 to
month 24.
In total, 3044 patients (mean age: 48.5; female: 62.4%) formed the study population. Persistence with omalizumab treatment at 12 months (39% of patients) was
associated with a 51% reduction in the mean [SD] number of ED visits per patient
(persistence vs. non-persistence: 0.064 [0.3] vs. 0.129 [0.5], P<.001) and a 28%
reduction in hospitalizations (0.131 [0.4] vs 0.182 [0.6], respectively, P=0.034).
Multivariate analyses corroborated these findings (HR [95% CI] for persistence vs.
non-persistence: risk of ED visit: 0.63 [0.55-0.73], P<.001; risk of hospitalization:
0.69 [0.61-0.79], P<.001).
This analysis showed that omalizumab treatment persistence was associated with
significant reductions in ED visits and hospitalizations.

P2379
Gender medicine and different prevalence in asthma by reports on anti-IgE
(omalizumab) treatments
Vincenzo Patella 1 , Carmine Oricchio 2 , Giovanni Florio 1 , Ada Giuliano 3 .
1
Division of Clinical Immunology and Allergy, General Hospital, ASL Salerno,
Agropoli, Salerno, Italy; 2 Division of Transfusion Medicine, General Hospital,
ASL Salerno, Agropoli, Salerno, Italy; 3 Public Health Hygiene, ASL Salerno,
Vallo della Lucania, Salerno, Italy
Background: Generally, pathogenesis and prevalence of bronchial asthma indi-

431s

M ONDAY, S EPTEMBER 3 RD 2012
cates that age and sex are the major risk factors. Detailed physiological mechanisms
of the changing sex ratio are not fully known. We investigated the influence of
gender in anti-IgE treated asthmatics.
Methods: We pooled data from ten published studies from 1999 with more of
our data of severe persistent asthmatics treated with omalizumab (anti-IgE) monoclonal antibody. Static analysis was used to find gender risk factors as the ratio of
treatment effect (omalizumab: control) on standardized exacerbation rate per year.
Results: The studies included 3270 omalizumab treated patients, whose had severe
persistent asthma according to Global Initiative for Asthma (GINA) classification.
Analysis of two groups male vs female showed that the efficacy of omalizumab
on asthma exacerbations was unaffected by patient age, gender, baseline serum
IgE (split by median) or by 2- or 4-weekly dosing schedule, although a more large
number of women were treated (1921/1349; 59% women vs 41% men; p< 0.001)
and benefit in absolute terms appeared to be greatest in women patients which had
a more severe asthma, defined by a lower value of percentage predicted forced
expiratory volume in 1 s (FEV1) at baseline, this subgroup showed odds of being a
responder (composite definition) 1.25 times higher (95% confidence interval, 1.18
to 3.01) than men.
Conclusions: These results suggest that in population of asthmatics treated with
anti-IgE the number of women is shown higher than men, it confirms that asthma
should be considered with different approach by the gender for being adequately
controlled on current therapy.

P2380
Factors predicting airflow obstruction in severe asthmatics
Baoyi Zeng, Li Leng Tan, Su Ying Low, Thun How Ong, Keng Leong Tan,
Mariko Koh. Respiratory Critical Care Medicine, Singapore General Hospital,
Singapore, Singapore
Severe asthma was defined as “treatment-resistant severe asthma” and includes
asthmatics on highest level of recommended treatment (high-dose Inhaled Corticosteroids (ICS) or high-dose ICS plus Long-Acting Beta- Agonist combination) 1 .
Airway remodeling was defined as FEV1 ≤60%. Factors predicting remodeling
were studied which include demographic profile, duration of asthma, allergen sensitization, presence of bronchial hyper-responsiveness, asthma-related comorbidities
and frequency of asthma exacerbations.
207 fulfilled severe asthma definition. Amongst these patients, 59 had airway
remodeling. Airway remodeling was associated with increasing number of allergen sensitization (p=0.032). Amongst those with 5-8 allergen sensitization,
37.5% (n=12) had FEV1 ≤60%. In comparison, 15.9% (n=7) had FEV1 ≤60%
amongst those with 1-4 allergen sensitization. The presence of bronchial hyperresponsiveness on methacholine challenge test, significant bronchodilator response
and smoking were also significantly associated with FEV1 ≤60% (p< 0.001,
p<0.001, p=0.011 respectively). Frequency of asthma exacerbations (steroid burst,
admissions and unscheduled emergency department visits), duration of asthma and
presence of asthma related co-morbidities were not significantly associated.
We have found that patients with broader spectrum of allergen sensitization were
more likely to have airway remodeling. Early detection of allergen sensitization
may be important and aggressive treatment of allergies may be able to arrest
or reverse the remodeling process. Our findings concur with previous reports of
presence of bronchial hyperresponsiveness, bronchodilator response and smoking
being risk factors for remodeling.

P2381
Severe asthma in old patients is characterized by signs of immunosuppression
and by lymphocyte resistance to glucocorticoids
Alexander Pukhalsky 1 , Galina Shmarina 1 , Tamara Vylegzhanina 2 ,
Tamara Chervinskaya 2 , Olga Kozyreva 2 , Vladimir Alioshkin 3 . 1 Department of
Cystic Fibrosis, Research Centre for Medical Genetics, Moscow, Russian
Federation; 2 Department of Asthma, NRC Institute of Immunology, Moscow,
Russian Federation; 3 Laboratory of Cytokines, G.N. Gabrichevsky Institute of
Epidemiology and Microbiology, Moscow, Russian Federation
The aim of this study was to investigate the adaptation system in asthmatic patients. Twenty one patients were enrolled into the study. In 15 patients the clinical
course was evaluated as severe and 6 patients demonstrated the middle asthma
(mean age, 60.3±2.5 and 30.8±3.0 years, respectively). Individual susceptibility
of peripheral blood lymphocytes (PBL) to glucocorticoids (GCs) was evaluated
by h value calculation: an integrative parameter, including the level of mitogeninduced lymphocyte proliferation and inhibition degree of the cell proliferation by
dexamethasone. In healthy subjects the mean h level was −0.24±0.30 (negative
Table 1
Parameter

Severe asthma

Middle asthma

P value

Length of disease (years)
FVC
FEV1
ACTH (pg/ml)
TGFβ1 (ng/ml)
h
PBL proliferation (cpm*)

19.6±3.6
89.3%
67.7%
12.0±1.7
17696±1026
2.03±0.18
14542±2339

12.4±3.3
89.4%
71.8%
23.1±4.8
12461±1810
1.0±0.17
34567±7690

0.17
0.6
0.43
0.05
0.024
<0.001
0.036

*Cpm, counts per minute.

values of h correspond to high cell sensitivity to GCs). Results of the study are
presented in the Table 1.
The results show that severe asthma is associated with low PBL sensitivity to GCs,
HPA axis exhaustion (low ACTH level) and the signs of immunosuppression (high
TGFβ1 level and low PBL proliferative response).

P2382
Compliance and persistence among users of subcutaneous and sublingual
allergen immunotherapy
Menno Kiel 1 , Esther Röder 2 , Wim Hop 3 , Maiwenn Al 1 , Roy Gerth van Wijk 2 ,
Maureen Rutten-van Mölken 1 . 1 Dept. of Health Economics, Institute for Medical
Technology Assessment, Erasmus University, Rotterdam, Netherlands; 2 Section of
Allergology, ErasmusMC-University Medical Centre, Rotterdam, Netherlands;
3
Department of Epidemiology & Biostatistics, ErasmusMC-University Medical
Centre, Rotterdam, Netherlands
Background: Subcutaneous(SCIT) and sublingual (SLIT) allergen immunotherapy
is a safe and effective treatment of allergic rhinitis, but high levels of compliance
and persistence are crucial to achieving the desired clinical effects. The objective
was therefore to assess levels and predictors of compliance and persistence among
grass & tree pollen, and house dust mite immunotherapy users in real-life, and
estimate costs of premature discontinuation.
Methods: A retrospective analysis of a community-pharmacy database from The
Netherlands containing data from 6486 patients starting immunotherapy for one or
more of the allergens of interest between 1994 and 2009. 2796 patients received
SCIT and 3690 received SLIT. Time-to-treatment discontinuation was analyzed
and included Cox proportional Hazard models with time-dependent covariates,
where appropriate.
Results: 82% per cent of users did not reach the minimally required duration of
treatment of three years (SCIT: 77%, SLIT: 93%). Median durations for SCIT and
SLIT users were 1.7 and 0.6 years, respectively. Of the persistent patients, 58 per
cent were never late in picking up their medication from the pharmacy. Other independent predictors of premature discontinuation were prescriber, with general practitioner patients demonstrating longer persistence than those of allergologists and
other medical specialists, multiple-allergen therapy, higher socioeconomic status,
and younger age. Direct medication costs per nonpersistent patient were 3,800.
Conclusion: Persistence is better in SCIT users than in SLIT users. Further studies
are needed to determine whether persistence can be improved by administering
the therapy close to the patient’s home.

P2383
Changes in the prevalence of asthma, rhinitis and eczema in different age
groups in Chinese schoolchildren
Ning Song, Mohammed Shamssain, Jin Zhang, Shuting Hao, Jitao Guan,
Jianling Wu, Chunling Fu, Xixin Yan. Respiratory Medicine, The Second
Hospital of Hebei Medical University, Shijiazhuang, Hebei, China School of
Health Sciences, University of Sunderland, United Kingdom Respiratory
Medicine, The Second Hospital of Shijiazhuang, Shijiazhuang, Hebei, China
Introduction: Little is known about the prevalence of allergic diseases in children
of different ages. This study aimed to investigate the prevalence of allergic diseases
in children over a wide age range in Chinese schoolchildren in Shijiazhuang city
in Hebei Province in China.
In a cross-sectional study, we studied 10824 Chinese schoolchildren, aged 6-18
years, using ISAAC questionnaire. We classified children into three age groups; 6-8
years, 9-12 years, and 13-18 years. Asthma symptoms had significantly decreased
with age from 6-8 year age group to 13-18 year age group (ever wheeze from
7.1% to 3.9%, P<0.001, current wheeze from 2.2% to 1.4%, cough from 11.6%
to 10.6%, and ever asthma from 1.3% to 0.5%, P<0.001, respectively). Rhinitis
symptoms had significantly increased with age from 6-8 year age group to 13-18
year age group (ever rhinitis from 11.2% to 16.4%, P<0.001, current rhinitis from
8.2% to 11.6%, rhinoconjunctivitis from 1.9% to 3.5%, P<0.05, and hay fever from
3.3% to 4.8%, P<0.05, respectively). Rash and eczema symptoms had significantly
decreased with age from 6-8 year age group to 13-18 year age group (rash ever
from 2.7% to 2.0%, current rash from 1.8% to 1.0%, P<0.001 and eczema from
15.4% to 7.2%, P<0.001, respectively). The study shows that symptoms of asthma
and eczema had significantly decreased with age in these children while rhinitis
symptoms had significantly increased indicating that rhinitis symptoms are major
public health problem in Chinese children. The study will help to implement
intervention strategies to control symptoms of rhinitis in this population.

P2384
Phenotypic predictors for hospital admission in adults with asthma: A casecontrolled study
Josef Micallef, Eleanor Gerada, Richard Pullicino, Mariana Gauci,
Steven Montefort. Department of Respiratory Medicine, Mater Dei Hospital,
Msida, Malta
Background: RTIs are a known risk factor for admission with asthma exacerbation.
Few studies give further insight to other possible risk factors.
Aim: To correlate asthma phenotypes with hospitalisation, in acute exacerbations
of asthma.
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Methods: We included 100 asthmatics admitted with an acute exacerbation over
14 months; matched for age and sex with a 100 well-controlled asthmatics from
asthma clinic. Information on sociodemographic variables, clinical and laboratory data was collected. Acute and convalescent (at 6 weeks) titres of serum
immunoglobulin E (Se Ig E) and serum eosinophil count were taken. SPSS was
used for statistical analysis.
Results: We detected a positive correlation between age of asthma onset and a
history of atopy (p<0.0001) and a family history of atopy (p=0.023); but no correlation with Se IgE levels was found (p>0.05). There was no significant difference
in the number of hospitalisations over the previous year between smokers and nonsmokers (p=0.308). The difference between convalescent Se IgE levels in males
(mean 324) and females (mean 159) was statistically significant (p=0.029). Acute
Se Ig E levels and eosinophils were found to be positively correlated (p=0.027),
however, no correlation was established between acute or convalescent Se IgE
and duration of asthma, personal or family history of atopy (p>0.05). There is no
significant difference between Se IgE levels in different BMI classes or in different
age groups (p>0.05).
Conclusions: Asthma exacerbation is more likely in those who are atopic and
have a longer duration of asthma. This was not evident for smoking asthmatics
and BMI. Convalescent Ig E levels are higher in males post exacerbation.

P2385
Control of allergic rhinitis and asthma test, asthma control test and FeNO in
asthma
Raquel Melo 1 , Daniela Alves 2 , Joao Cruz 2 , Miguel Guimarães 1 , Ricardo Lima 1 .
1
Pneumology, Centro Hospitalar Vila Nova Gaia/Espinho, EPE, Vila Nova de
Gaia, Portugal; 2 Pneumology, Hospital de Braga, Braga, Portugal
Introduction: The assessment of asthma control is essential in the follow-up of
this disease.
Objectives: Assessment of asthma and/or rhinitis control through the application of
two questionnaires and the measurement of Fractional Nitric Oxide concentration
in exhaled breath (FeNO).
Methods: Cross-sectional observational study of patients with asthma and/or
rhinitis that, in a two months period, visited a respiratory function laboratory
to perform lung functional tests with measurement of FeNO and to whom were
applied 2 questionnaires: Control of Allergic Rhinitis and Asthma Test (CARAT)
and Asthma Control Test (ACT).
Results: 109 patients, 65,7% women, mean age 32,6±17,9years. Of these, 63,3%
had asthma and rhinitis, 24,8% had asthma and 11,9% had rhinitis. The mean FeNO
was 36±28,4ppb (min/max= 4/115). 58,7% patients were atopic and a statistically
significant association was established between atopy and FeNO (p<0.05). In patients with positive bronchodilatation test, FeNO values were higher (p<0.05).This
study demonstrated a statistically significant correlation between the total CARAT
(CARATt) and ACT test (r=0.7, p<0.05), as well as between asthma CARAT subscore (CARATa) and ACT test (r=0.8, p<0.05). It was demonstrated a statistically
significant association between subjective control of the disease and CARATt,
CARATa and ACT (p<0,05).
Conclusions: There was a statistically significant association between:
atopy/positive bronchodilatation test and higher FeNO, and between CARATt/
CARATa and ACT test scores. This study highlights the importance of using low
cost and easily applicable questionnaires that are validated in the assessment of
asthma control.

P2386
Pulmonary function test changes after cessation of inhaled corticosteroid
therapy in asthma patients
Mitsuhide Ohmichi 1 , Yukari Niinuma 1 , Yuichi Yoshida 2 . 1 Respiratory
Department, Ohmichi Clinic of Internal and Respiratory Disease, Sapporo,
Hokkaido, Japan; 2 Cardiovascular Internal Medicine, Higashinaebo Hospital,
Sapporo, Hokkaido, Japan
Background: Although guidelines recommend daily therapy for patients with mild
persistent asthma, most patients use inhaled corticosteroid (ICS) intermittently or
according to their symptom.
Aim: To clarify the findings of pulmonary function test after cessation of ICS in
patients with mild persistent asthma and whether we can prospect which patients
will be deteriorate in pulmonary functions after interruption of ICS.
Methods: A total of 193 patients with mild persistent asthma who stopped ICS
and were able to re-evaluate the pulmonary function tests when they revisited
our clinic, were recruited from 4644 asthma patients who visited our clinic from
June 2001 to December 2011. We compared the findings of pulmonary functions
between before and after cessation of ICS. We also compared the pulmonary
functions on initial visit between the patients who were worsened and unchanged
in FEV1 after stopping ICS.
Results: Seventy two patients (37.3%) were declined in 10% of FEV1 after cessation of ICS (group A), while 121 patients were unchanged (group B). The percent
predicted FEV1 in group A before cessation of ICS were 100.8±12.6% and those
of after were 84.7±13.3% (P<0.001). The percent predicted FEV1 in group B
before cessation of ICS were 101.6±12.4% and those of after were 101.9±12.4%
(N.S.). The percent predict FEV1 on initial visit were 91.2±13.1% in group A and
95.6±13.4% in group B (p<0.05).
Conclusion: It may be possible that patients with a FEV1 above 95% predicted

normal on initial visit can be treated by as-needed ICS but the patients with lower
percent predicted FEV1 on initial visit should be treated with daily ICS.

P2387
Association between paternal smoking and symptoms of asthma, rhinitis and
eczema in Chinese schoolchildren
Ning Song, Mohammed Shamssain, Jin Zhang, Shuting Hao, Jitao Guan,
Jianling Wu, Chunling Fu, Xixin Yan. Respiratory Medicine, The Second
Hospital of Hebei Medical University, Shijiazhuang, Hebei, China School of
Health Sciences, University of Sunderland, United Kingdom Respiratory
Medicine, The Second Hospital of Shijiazhuang, Shijiazhuang, Hebei, China
Introduction: Parental passive smoking has been associated with adverse respiratory outcomes in children. Evidence remains inconclusive as to whether smoking
is a risk factor for allergic disorders in children. The aim of the study was to
evaluate the association between paternal smoking and symptoms of asthma and
allergies in Chinese schoolchildren.
Body: We studied 10824 Chinese schoolchildren from Shijiazhuang city in Hebei
province in China. We used an ISAAC questionnaire and we added questions
related to paternal smoking. The prevalence of paternal and maternal smoking in
China is 56.52% and 1.34%, respectively. The prevalence rates of all symptoms
of asthma, rhinitis and eczema were significantly higher in children exposed to
paternal passive smoking compared with children not exposed to paternal smoking
(wheeze ever 6.5% vs 4.6%, P<0.001; current wheeze 2.3% vs 1.5%; exerciseinduced wheezing 3.9% vs 2.4%, P<0.001; cough 13.2% vs 8.7%, P<0.001; ever
rhinitis 15.3% vs 11.6%, P<0.001; current rhinitis, 10.8% vs 8.1%; hay fever 4.7%
vs 3.7%, P<0.05; ever chronic rash 2.9% vs 1.8%, P<0.01; current rash 1.8% vs
0.9%; and eczema 12.9% vs 9.7%, P<0.001, respectively). The study which is
part of a major longitudinal study on Chinese children shows a strong association
between parental smoking and symptoms of asthma, rhinitis and eczema and that
Paternal passive smoking is an important risk for asthma and allergy in Chinese
children.

P2388
Contribution of lung function tests in asthma screening: About a
respresentative population
Ines Saada, Jouda Cherif, Sonia Toujani, Hafedh Zakhama, Yacine Ouahchi, Ben
Salah Nozha, Bechir Louzir, Jalloul Daghfous, Nedia Mehiri, Majed Beji.
Pulmonology, La Rabta Hospital, Tunis, Tunisia
Introduction: The major difficulty in epidemiological studies of asthma is due
to the methods used to formulate the diagnosis. Studies conducted through questionnaires related frequencies often higher than those of objective tests including
measurement of flow rates or airway hyperresponsiveness. we show through this
study the contribution of spirometry in the diagnosis of asthma.
Methods: A cross-sectional survey, single pass, representative of the general
population was carried out in the capital of Tunisia in subjects aged from 2 to
50 years. Informed consent was obtained. Prevalence was determinate through
questionnaires, validated and used in international surveys, corresponding to the
asthma screening and lung function tests. Spirometry was performed only in subjects reporting respiratory or atopy symptoms. Statistical analysis was performed
using SPSS 18.0.
Results: The study included 4470 subjects. There was 40.2% male and 59.8%
female. Current asthma prevalence was 6.8% in adults and 5.9% in children. Lung
function tests were normal in 92% of cases (839 subjects). There was an airflow
obstruction disorder in 11 individuals, 7 of which were reversible. Fifty subjects
gain more than 12% in forced expiratory volume (FEV1). Of these, 20 did not
report symptoms of asthma but had symptoms of atopy. We deduce that 19.6% of
asthmatics had a reversibility and 6,8% were asymptomatics.
Conclusions: In the absence of gold standard, it is difficult to define asthma in
epidemiological studies. If the measure of bronchial hyperresponsiveness has a
specificity similar to questionnaires on asthma symptoms, it is also less sensitive.

P2389
Does allergens influence resistin levels in children with allergic rhinitis?
Maria Palma Carbone, Anna Maria Zicari, Bonci Enea, Francesca Occasi,
Ilaria Ernesti, Giovanna De Castro, Paolo Del Greco, Marzia Duse. Pediatric,
Sapienza University-Policlinico Umberto I, Rome, Italy
Background: Resistin, a serum protein produced by adipocytes and circulating
macrophages, seems to be associated with inflammatory states. Many authors
reported high levels of this serum adipokine in respiratory diseases such as allergic
rhinitis(AR).
Aim: The purpose of this study was to confirm the relationship between resistin
levels and atopy and to assess whether these levels were influenced by Skin Prick
Test (SPT) patterns in children with nasal obstruction.
Methods: 35 children (15 males; mean age 9 yr) were selected for nasal obstruction: 12 monosensitized to house dust mites (HDM), 10 to grass pollens (GP) and
13 with negative SPT to airborne allergens.
A blood sampling to evaluate resistin serum values was performed in all subjects.
Results: Atopic patients showed significantly higher levels of serum resistin than
non atopic children (4.6ng/ml vs 5.7ng/ml; p<0.05). Moreover resistin mean values
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were 5.5 ng/ml in children sensitized to HDM and 3.6 ng/ml in those sensitized to
GP. This difference was statistically significant (0.001<p<0.01).
Conclusions: Our results confirm that serum resistin levels are associated with the
allergic inflammatory process in children. Among patients with AR higher resistin
serum levels also showed a stronger association with HDM monosensitization.
Thus, resistin, as a proinflammatory protein, may be influenced also by the persistence of the allergic trigger and perennial allergens may increase its levels more
than seasonal allergens.

P2390
Real life application of basophil activation test: A real challenge for diagnosis
and treatment monitoring of atopy-related diseases?
Federica Garziano 1 , Marialuisa Bocchino 1 , Ediva Myriam Borriello 1 ,
Anna Stanziola 1 , Claudia La Rocca 2 , Fortunata Carbone 2 , Francesco Flavio 1 ,
Alessandro Sanduzzi 1 , Francesco Perna 1 . 1 Dipartimento di Medicina Clinica e
Sperimentale, Università Federico II, Naples, Italy; 2 Istituto di Endocrinoliga e
Oncologia Sperimentale, Centro Nazionale delle Ricerche, Naples, Italy
Skin prick test (SPT) is widely used for the diagnosis of Immunoglobulin-E
(IgE)-mediated allergic diseases. Recently, a flow-cytometry based test assessing
the degree of basophil de-granulation upon in vitro allergen challenge has been
introduced into clinical practice. The basophil activation test (BAT) is a promising
and safe tool as could obviate disadvantages of SPT also allowing testing of
uncommon allergens not used in vivo. The objective of the present study was to
compare BAT performance with SPT for different aeroallergens. We performed
BAT and SPT in 34 adult subjects (14 males and 20 females; age range: 18-60 yrs)
presenting with symptoms suggestive of rhinitis/bronchial asthma. Degranulated
basophils were identified as CD123+ HLA-DR- CD63+ cells. At least 3 of 9 common
aeroallergens were tested, including positive and negative controls, for a total of
146 determinations. We found that BAT results were significantly correlated with
SPT (r=0.834, p<0.0001). Challenge with non conventional allergens allowed the
identification by means of BAT of a case of bronchial asthma and atopic dermatitis
who tested positive to Brachionus, Chlorella, and Nannochloropsis. Monitoring of
atopic patients undergoing immunotherapy is actually in progress. As alternative
to SPT, BAT in its present form is useful for distinguishing atopic from non-atopic
patients. Further successful applications may include treatment monitoring and
screening/diagnosis of type I hypersensitivity to uncommon allergens.

P2391
Monocyte inflammatory responsiveness and potential therapeutic target for
pigeon fancier’s hypersensitivity pneumonitis (HP)
Charles McSharry 1 , M. Morrison 2 , G. Short 2 , K. Prentice 2 , K. Ruddock 2 ,
E. Rawlinson 2 , Ruth Adamson 2 , Kenneth Anderson 2 . 1 Immunology, Glasgow
University, Glasgow, United Kingdom; 2 Respiratory Medicine and Pathology,
University Hospital Crosshouse, Kilmarnock, United Kingdom
Objective: HP is an interstitial lung disease caused by an immune-hypersensitivity
to inhaled antigens. Lung ’foamy’ macrophages are characteristic of HP, and
monocytes may already be primed towards this phenotype, therefore we studied
the phenotype and function of blood monocytes in HP among pigeon fanciers.
Method: Pigeon fanciers: 22 with and 23 without HP symptoms. Measures:
Spirometry, serum IgG to pigeon antigens, and cytokines (ELISA). Monocyte
function assessed by in vitro cytokine response to relevant doses of LPS or antigen.
Results: LPS stimulation produced high (pg/ml, median [IQR]) IL-1b (976 [39,
140]), IL-6 (5161 [2000-20000]) and TNFa (521 [200, 1833]) compared with low
concentrations in antigen cultures. LPS or antigen induced equal concentrations
of IL-4, IL-8, IL-12 and CCL5. In contrast to LPS, antigen stimulated high
concentrations (ng/ml) of CCL2 (12.5 [7.7, 16.3]) and IL-1RA (4.4 [1.3, 5.4]).
The IL-1Ra concentration correlated with the serum IgG antibody titer (r=0.716,
p<0.001) and with lung function (FEV1%predicted; r= -0.408, p=0.01). The in
vitro production of most cytokines by either stimulus was dose-dependently inhibited by dexamethasone (10e-8 and 10e-6M) except for CCL3 and CCL4, and there
was a trend for monocytes from subjects with HP to be less steroid responsive.
Conclusion: Development of HP was not limited by the potential of subjects’
monocytes to produce pro-inflammatory cytokines. There appeared to be different
LPS and antigen-driven cytokine endotypes. The relative steroid-insensitivity of
some cytokines suggests that additional anti-inflammatory strategies might be
useful in treating HP.

P2392
Long-term follow-up in Churg-Strauss syndrome following IFN-α-induced
remission
Benjamin Seeliger, Martin Foerster, Anne Moeser, Janett Happe, Nils Kehler,
Angelika Reißig, Brigitte Bartuschka, Claus Kroegel. Internal Medicine I,
Pneumology & Allergology, University Clinics, Jena, Germany
Churg-Strauss syndrome (CSS) is a small vessel systemic vasculitis associated
with asthma, eosinophilia, and involvement of other organs. Interferon (IFN) represents a immunomodulatory cytokine that induces remission in CSS. Herein, we
evaluated the long-term effect of IFN-α-induced remission after discontinuation of
IFN-α treatment.
We conducted a single-center, open-label pilot study using pegylated IFN-α (135

μg/week s.c.) for induction of remission in p-ANCA-negative CSS patients with
predominant pulmonary involvement (defined as severe corticosteroid-dependent
asthma, chronic rhinosinusitis, peripheral eosinophilia). Written informed consent
was obtained from all individuals. A total of 8 patients were treated with IFN-α
over more than 2 yrs leading to full remission without immunosuppressive therapy.
In three patients (2 females, 1 male; ages 50, 51 and 60, respectively) treatment
was discontinued due to side effects (neuropathia, autoimmune hepatitis, anaemia)
after 3, 4, and 10 years. At this time-point, IFN-α treatment had induced full normalisation of initially elevated (38%, 25% 23%) eosinophil counts and reduction
of total IgE serum-levels (797 to 55, 377 to 233; 1170 to 133 kU/L; min/max
values) in all patients. Following discontinuation of IFN-α-treatment, side effects
disappeared. In addition, IgE-levels and eosinophil counts did not change and
patients remained in remission without immunosuppression during follow-up for
up to 4 years.
Conclusions: Although reversible side effects occur, IFN-α is successful in inducing long-lasting remission even after discontinuation of therapy in patients with
CSS.

P2393
Assessment of serum leptin level in the Egyptian asthmatic patients
Ramadan Bakr, Ashraf Dawood. Chest Diseases, Faculty of Medicine, Menoufiya
University, Shebin Elkom, Menoufiya, Egypt Biochemistry, Faculty of Medicine,
Menoufiya University, Shebin Elkom, Menoufiya, Egypt
Background: Asthma is a problem worldwide, with an estimated 300 million
affected individuals. Obesity and asthma are both chronic conditions affecting
millions worldwide.
Aim: To assess serum leptin levels in obese and non- obese patients with bronchial
asthma.
Methods: This study was performed on 120 asthmatic patients, 60 patients (50%)
were obese and 60 patients (50%) were non- obese according to BMI. According
to the GINA guidelines, they were classified into; mild, moderate, severe and very
severe asthma. Serum leptin level measurement for all patients was done after 8
hours fasting, by ELISA technique.
Results: Serum leptin level showed a significant increase in serum of obese
asthmatics (23.2±3.8) than non- obese asthmatics (7.9±3.1). There was a highly
significant increase in serum leptin level in obese asthmatic females than in nonobese asthmatic females with the same degree of asthma (p <0.001), and in obese
asthmatic males than in non-obese asthmatic males with the same degree of asthma
(p <0.001). Also, there was a highly significant increase in serum leptin level
in obese asthmatic females than obese asthmatic males with the same degree of
asthma (p <0.001) and in non-obese asthmatic females than non-obese asthmatic
males with the same degree of asthma (p <0.001). The results of this study showed
a significant positive correlation between serum leptin level and grades of asthma
as well as a significant negative correlation between serum leptin level and FEV1,
FVC and FEV1/FVC (p <0.001).
Conclusions: The high serum leptin level in asthmatic patients is related to, and
affected by; the high BMI, female gender and degree of asthma severity.

P2394
Estimation of efficacy and safety of vaccination against pneumococcus in
children with various deviations in a state of health
Tatyana Grechukha, Anna Gayvoronskaya, Marina Galytskaya. The Department
of Vaccine and Prevention, Scientific Centre of Children’s Health, Moscow,
Russian Federation The Department of Vaccine and Prevention, Scientific Centre
of Children’s Health, Moscow, Russian Federation The Department of Vaccine
and Prevention, Scientific Centre of Children’s Health, Moscow, Russian
Federation
Actuality: The pneumococcal infection proceeds hard in children with chronic
diseases, particularly in children with kidney diseases. The most effective way of
prevention is vaccination.
The purpose: to estimate efficacy and safety of vaccines Prevenar and Pneumo23
in children with chronic diseases.
Materials and methods: During the period of 2009-2011 494 children were vaccinated: 230 healthy children, and 264 children with different pathologies (117
children with kidney diseases, especially with nephrotic syndrome).Two types
of vaccines were used: Prevenar and Pneumo23. We analyzed the shipping of
vaccination, absence of relapses of disease after immunization within a year, the
decrease of acute respiratory infections within a year after vaccination.
Results: There was no statistically significant difference on frequency and expressiveness of the general and local postvaccinating reactions between group of almost
healthy and group of children with various deviations in a state of health(p>0,05).
The general and local reactions to vaccination were seldom observed, and the expressed reactions have been noted only at 7 (4%) children, immunized by vaccine
Prevenar and at 6 (4,5%) children, immunized by vaccine Pneumo23. The results
showed the absence of relapses of the basic disease (nephrotic syndrome) after
immunization, the decrease of acute respiratory infections in ill children during
the year.
The conclusion: Vaccination against pneumococcal infection is effective and safe
concerning the decrease of acute respiratory infections, relapses of the basic disease
as for children with deviations in a state of health, and for children with kidney
diseases.
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P2395
Epidemiological study of bronchial asthma among preparatory school pupils
in Assiut district
Alameldin Abdallah, Khalid Sanusy, Wafaa Shaaban, Dalia Mahran,
Aliae Hussin. Pediatrics, Faculty of Medicine, Assiut, Egypt Pediatrics, Faculty of
Medicine, Assiut, Egypt Community Medicine, Faculty of Medicine, Assiut, Egypt
Community Medicine, Faculty of Medicine, Assiut, Egypt Chest Diseases, Faculty
of Medicine, Assiut, Egypt
Background: The prevalence of asthma and allergies is increasing in both western
and developing countries. Few studies evaluated asthma prevalence in Egypt.
Aims: Determination of the prevalence and risk factors of asthma among preparatory school children in Assiut district, in upper Egypt.
Subjects and methods: A cross sectional study was conducted among preparatory
school students in Assiut city and two rural areas in Assiut governorate in upper
Egypt. Twelve schools were selected randomly from different regions in Assiut
city and two rurals areas. The total coverage of the students included was 1048
(482 boys and 566 girls).
Data were collected by self administered questionnaire (in Arabic Language)
which was fulfilled by the participants.
Results: Of the 1048 positively responding subjects, 65 fitted the diagnosis of
asthma with over all prevalence of 6.2%. No significant difference was found
between urban and rural areas (P: 0.075).
A positive family history of allergy and the presence of other allergic disease were
significantly associated risk factors for asthma.
Exposure to dust, cigarette smoke, playing and physical activity, and common
cold attacks were the most common triggering factors for asthma exacerbations
followed by other factors such as special foods or drinks.
Conclusion: Bronchial asthma is a significant health problem among children and
adolescents in Assiut governorate and needs special care services. Wider scale
multi-center studies in upper Egypt and other localities of Egypt are needed to
outline the profile of bronchial asthma among children and adolescents in the
whole country.

Results: For both IL-4 and IL-10, we observed a biphasic effect of vitamin D
supplementation. For those with low (<30nmol/L) and high (>80nmol/L) serum
25(OH)D, added vitamin D suppressed IL-4 and IL-10 (Figure 1,2). Between these
two levels, vitamin D increased expression.
Conclusions: Serum 25(OH)D levels may be an important determinant of the
usefulness of vitamin D in beneficially modifying the immune response in COPD.

260. Surgery for infections and congenital
diseases
P2397
Experience of surgical treatment of massive purulent-destructive processes of
the lungs and pleura
Stanislav Skryabin. Murmansk Regional Hospital by P.A. Bayandin, Murmansk,
Russian Federation
Given the conditions of the Far North and the specificity of the social status of
some patients, we have extensive experience in the surgical treatment of massive,
widespread purulent-destructive processes. Despite the possibility of treating this
disease patients conservatively, performing minimally invasive procedures, we
concluded that it remains relevant surgical radical intervention - lung resection,
removal of empyema cavity, to prevent chronicity and recurrence of the process. We have expirence treatment 679 patients: 310 conservatively, 369 surgical
method of treatment.The main indications for radical surgery have been ineffective conservative therapy and the progression of the process, the recurrence of
a chronic process, initially massive processes, life-saving operation: bleeding, a
large pulmonary pleural fistula, the threat of sepsis(big abscess, gangrene and
empyema).

P2396
The in vitro effect of vitamin D on peripheral blood mononuclear cell
cytokine expression in COPD
Niall Stewart, Richard Wood-Baker. Centre for Clinical Research Excellence
(Respiratory), University of Tasmania, Hobart, TAS, Australia
Background: Vitamin D is recognised as a powerful modulator of immune responses. It promotes T helper 2 (Th2) immunity and the anti-inflammatory cytokine
Interleukin-10 (IL-10). However, little is known about the effects of vitamin D on
the immune response in COPD, a Th1 mediated disease.
Aims and objectives: We hypothesised that in COPD vitamin D would push a
Th2 response, with increased levels of the Th2 cytokine Interleukin-4 (IL-4) and
the suppressive cytokine IL-10. Such a shift could be beneficial in COPD.
Methods: We recruited 10 COPD subjects from whom we isolated peripheral
blood mononuclear cells (PBMC) and measured serum 25(OH)D. PBMC were
stimulated with antibodies to the T cell receptor either with or without added
vitamin D.

We are get almost pations fit for the operation (conservative therapy). We performed
380 operations: 151-lobectomy, 15-bilobectomy, 64 atipical resections, 18- segmentectomy, 67- pneumonectomy, 40- decortications and elimination of empyema
cavity without resections, 16- VATS decortications, 9- reamputations stump of
bronchus. We have good results after operations: only 5 pations died (1,3%), 48
- complications (13%) (13 of them - inconsistence of stump of bronchus),360
pations (97.6%) - after radical intervations recovered.

P2398
Effectiveness of partial lung resection at multi-drug resistance of tuberculosis
mycobacteria
Shavkat Sabirov, Tulkun Kariev, Akram Irgashev. Thoracic Surgery, National
Centre of Phthisiology and Pulmonology, Tashkent, Uzbekistan
Partial resection of lung at multiple drug resistance of mycobacteria was performed
in 59 patients (males -36, females - 23) in ages 17 – 54 years. All the patients
had fibrous-cavernous tuberculosis with long clinical course (over 3 years) and
resistance of mycobacteria to izoniazid + rifampicin in 4 patients, to izoniazid +
rifampicin + streptomycin – in 24, to izoniazid + rifampicin + streptomycin +
ethambuthol – in 31. The characteristic peculiarities of illness were dissemination
(61.0%) and progress (45.8%) of the tubercular process, pulmonary hemorrhage
(27.1%), various sonsomitant pathology (32.2%), and ineffectiveness ofpreceding long treatment. After pre-operative chemotherapy (pirazinamid + amicacin
+ ofloxacin + protionamide + paraaminosalicylic acid + cycloceril) with pneumoperitoneum, UV irradiation of blood, transfusion of protein, saline and synthetic
solutions, a segmental lung resection was performed in 9 patients, lobectomy – in
38, combined resection – in 12.
After operations, bronchial fistula and pleural empyema developed in 4 patients,
early re-activation of tuberculosis – in 3. These complications were eliminated in
6 patients.
Good effectiveness of partial lung resection was reached in 58 patients (98.3%).
One patient (1.7%) died from the progress of post-operative pleural empyema and
cardio-pulmonary insufficiency.
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Conclusion: Partial resections at fibrous-cavernous tuberculosis with multiple drug
resistance of mycobacteria is a highly effective method of treatment and it heals
98.3% of patients with chronic pulmonary pathology.

P2399
Lung resection in hematologic patients with pulmonary invasive fungal
disease: Changing pattern in recent years
Christian Nebiker 1 , Didier Lardinois 1 , Lilian Junker 2 , Franco Gambazzi 1 ,
Joerg Halter 3 , Jakob Passweg 3 , Daiana Stolz 2 , Maja Weisser 4 ,
Lukas Bubendorf 5 , Alois Gratwohl 3 , Michael Tamm 2 . 1 Division of Thoracic
Surgery, University Hospital, Basel, Switzerland; 2 Clinic of Pulmonary Medicine
and Respiratory Cell Research, University Hospital, Basel, Switzerland;
3
Division of Hematology, University Hospital, Basel, Switzerland; 4 Division of
Infectious Diseases & Hospital Epidemiology, University Hospital, Basel,
Switzerland; 5 Department of Pathology, University Hospital, Basel, Switzerland
Pulmonary invasive fungal disease (IFD) is a frequent complication in patients with
hematologic malignancies. We analysed the outcome of 71 hematologic patients
undergoing lung resection for suspected pulmonary IFD at a single centre and we
compared patients operated before 2002 (group A n=41) with those undergoing
surgery after 2002 (group B; n=30). Forty-four patients were neutropenic and 41
had a platelet count below 50 x 109/L. 45 non-anatomical resections and 26 lobectomies were performed. Fungal infection was histologically proven in 53 patients.
Reoperation was needed in 4 cases: bronchial stump dehiscence, persistent air
leak, chylothorax and seroma. Minor complications at the site of surgery occurred
in 14 cases. In only two cases there was an uncontrolled disseminated fungal
infection. Overall mortality at 30 days was 7% (5/71. The age was significantly
higher (group B 40y versus group A 49y, p=0.0239) in the recently operated
patients and a significant difference in ASA score (score III/IV 17% in group A
versus 90% in group B, p<0.0001) was found between the two groups. Recently
operated patients underwent VATS in 47% of cases as compared to 5% in group
A. In contrast to group A there were 6 cases of rare fungal infections in group B
(2 Homographiella, 2 Rhizopus, Mucor; Zygomucetes).
Conclusion: Lung resection is a therapeutic option for hematological patients
suffering from pulmonary fungal infection with an acceptable morbidity and mortality. In recent years patients were older, sicker, VATS was performed more often
and in a considerable number of cases rare fungi could be detected.

P2400
Argonplasma coagulation in surgery of pulmonary tuberculosis
Igor Motus. Thoracic Surgery, Urals Research Institute for Phthisiopulmonology,
Ekaterinburg, Russian Federation APC Laboratory, “FOTEK” Ltd, Ekaterinburg,
Russian Federation
Background: Argonplasma coagulation (APC) proved itself to be a hemostatic
tool in various fields of surgery (Farin G., Grund K.E. 1994). Coagulation occurs
without contact the active electrode with the tissue, while the flow argon displaces
the zone of coagulation of oxygen, which reduces burning of tissue. The problem
of bleeding in surgery of severe forms of pulmonary tuberculosis (PTB) is difficult
and unsolved.
Aims: To employ APC in this field and assess initial (first) results.
Methods: APC was applied in 66 cavitary PTB patients with the help of Highfrequency electrosurgical APC generator. Namely, in 13 pneumonectomies, in 29
lobectomies, and in 24 cases for debridement of empyema cavity including 12
videothoracoscopic procedures. In cases of firm adhesions pneumolysis was performed using regimen BLEND cutting with coagulation. For haemostasis during
debridement we used FULGUR forced deep argon beam coagulation. SPRAY
contactless argon beam coagulation was used for haemostasis and pneumostasis
of the lung surface.
Results: In all cases a proper haemostasis was possible. There were no complications after APC procedures. Average blood loss was 565 ml, which is 23%
lower than in patients where APC was not applied. No appreciable air leakage was
detected after APC treatment of the lung surface.
Conclusions: The first experience of using this method showed that it is very
promising in solving the serious problem in PTB surgery - providing reliable
hemostasis as well as preventing air leakage after releasing lung of adhesions.

P2401
TB empyema
Abdolhossein Davoodabadi 1 , Hassan Adeli 2 , Ebrahim Razi 3 . 1 Surgery
Department, Kashan Medical University, Kashan; 2 Pulmonology Department,
Qum Medical University, Qum; 3 Pulmonology Department, Kashan Medical
University, Kashan, Islamic Republic of Iran
Background: Parapneunomonic effusion mostly is resolved with medical management but sometims became complicated. We studied the etiology and possible
underlying causes of it.
Materials and method: Study on 81 patients with postpneumonic empyema which
required decortication carried out. in Kashan, Shahid Beheshti General Hospital,
from Oct 2007to Des 2011, Management of patients such as appropriate antibiotic,
and thoracostomy tube drainage was done in internal medicine ward. Complicated
cases were referred to us for thoracotomy and decortication.

Sex, age, occupation, possible risk factors, surgical methods, pathological results
and complications were considered.
43of the patients underwent posterolateral thoracotomy,and the rest by VATS,
complete evacuation of fibrin clots, septae, necrotic tissue, fluid from the pleural
cavity and fully expansible lung was achieved.
Results: Patients’ age ranged from 17 to 76 with a mean of 46 years.F/M was 5:1
The most common clinical findings were fever (88%), pleural dull pain (81%),
productive cough (74%) and dyspnea (71%). PPD test was negative in all patients. ESR(25-50)=72%and tee rest>100.In 78%, white cell count was normal;
in remainder it was more than 11.000. Bacteriological findings were negative and
acid fast basili were not detected. Tissue diagnosis after decorticating showed
tuberculosis in 20(24%) patients and necrotic tissue in remainder. Morbidity rates
were acceptable and there was 2late mortality.
Conclusion: In parapneumonic effusion not responding to standard treatments,
tuberculosis as an underlying cause must be considered, specially in addicted patuents, or ESR >100. Once medical therapy is seemed to have failed, early VATS
or thoracotomy and decortication is recommend. This may identify underlying
causes.

P2402
Simultaneously transdiaphragmatic approach to liver and lung cysts
Yener Aydin 1 , Mine Celik 2 , Ali Bilal Ulas 1 , Atilla Eroglu 1 . 1 Department of
Thoracic Surgery, Ataturk University, Erzurum, Turkey; 2 Department of
Anesthesia and Reanimation, Ataturk University, Erzurum, Turkey
Background: Hydatid cysts are clinical problem at developing and non developed
countries. Liver and lung are the two organs which they often settle. In this
study we aimed to present lung and liver hydatid cysts which we underwent
transdiaphragmatic surgical approach.
Methods: Consecutive 50 patients with lung and liver hydatit cyst whom underwent surgical treatment by transdiaphragmatical way at our clinic between January
1998 and December 2011 were evaluated retrospectively.
Results: Twenty-four (48%) patients were male and 26 (52%) patients were female. The avarege age of the patients was 34±21 (3-72 years old). All cases have
liver cyst and 37 of them also have lung cyst. In 9 of the 37 patients with lung cyst,
lung cysts were bilateral. Avarage cyst diameter (In patients whom have multipl
cysts the largest cyst diameter has taken) was 9.9±3.5 cm (4-18 cm). Forty-eight
of the patients were approached with thoracotomy, one of them is approached with
laparatomy and one of them is approached with median sternotomy. In 49 cases
it was interneved to liver and in 1 case it was interneved to lung by phrenotomy.
Excessive biliary drainage was observed in postoperative 2 case. In one case fistule
was observed from drain path which is placed in liver cyst. Plevral effusion was
observed in one patient. None of the patients was no hospital mortality. Avarage
hospital stay was 9.4±3.8 (3-21 days).
Conclusion: Simultaneously transdiaphragmatic approach at lung and liver dome
cysts is a safe and effective treatment method.

P2403
The managment of postoperative complications in childhood pulmonary
hydatid cysts
Göktürk Findik 1 , Seray Hazer 1 , Koray Aydogdu 1 , Gürhan Öz 2 ,
Nurettin Karaoglanoglu 1 , Sadi Kaya 1 . 1 Thoracic Surgery, Ataturk Chest Diseases
and Thoracic Surgery Training and Research Hospital, Ankara, Turkey; 2 Thoracic
Surgery, Afyon Kocatepe University Medicine Faculty Hospital, Afyon, Turkey
Background: Hydatid disease in children has previously been discussed many
times in the literature. However, management of postoperative complications has
been rarely discussed. In this study, the complications of our cases are evaluated
and discussed.
Material and methods: Ninety-seven patients under 16 years of age with hydatid
cysts who were operated on between January 2001 and January 2007 were analyzed retrospectively. All the patients were followed up with examination and
chest X-ray after surgery. The complications occurred in the first 48 hours after
surgery are considered as early complications, and the complications between 48
hours- 30 days are considered as late complications.
Results: 61 male and 36 female pediatric hydatid disease patients with a mean age
of 10.31 were operated on. Postoperative first 48 hours, atelectasis was observed
in 17 cases (17.5%) and bronchoscopy was performed for these patients. After
48 hours, pneumonia occurred in one patient and he was treated with antibiotics.
Prolonged air leak was observed in 4 patients (4.1%) and they were treated with
continued tube thoracostomy. 2 patients with prolonged air leak were hyperventilated with positive pressure under general anesthesia. Wound infection was seen
in 2 patients. Regular wound dressing and antibiotic treatment were performed for
these cases. Empyema was occurred in 2 patients. In these cases antibiotics were
given and tube thoracostomy was continued.
Conclusion: Atelectasis, which is the most common postoperative complication,
should immediately be treated. It should be kept in mind that early treatment of
atelectasis prevents the development of greater complications in children.
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P2404
How severe pulmonary hemorrhage influence on surgical tactics at patients
with lung abscess and gangrene?
Evgeny Korymasov 1 , Armen Benyan 1 , Sergey Pushkin 2 , Alexander Reshetov 2 ,
Yurii Syzrantsev 2 , Ildar Kameev 2 , Anton Tepikin 2 ,
Mikhail Medvedchikov-Ardiya 2 . 1 Chair of Surgery, Samara State Medical
University, Samara, Russian Federation; 2 Department of Thoracic Surgery,
Samara Regional Clinical Hospital, Samara, Russian Federation
Objective: Surgical management at patients with acute lung abscesses and lung
gangrene based on lung destruction sizes, presence of complications, degree of
SIRS, efficacy of therapeutic methods, particularly severe pulmonary hemorrhage
(blood loss more than 500 ml).
Methods: We have carried out an analysis of our experience of treatment of
patients with lung abscesses and gangrene. There were 1842 patients with lung
abscess and 176 patients with lung gangrene from 1985 till 2011 years. We have
observed severe pulmonary hemorrhage at 45 patients (2,4%) with lung abscess
and at 23 patients (13,1%) with lung gangrene.
Results: At 1797 patients with lung abscess without severe pulmonary hemorrhage
therapeutic methods of treatment were effective at 1490 patients (83,0%), chronicity of disease – at 274 patients (15,2)%. We have performed 3 pneumonectomies,
121 lobectomies, 102 wedge resections. Mortality – 33 patients (1,8%). At 153
patients with lung gangrene without severe pulmonary hemorrhage regress of inflammation was achieved in 117 cases (76,5%). We performed 8 pneumonectomies,
69 lobectomies, 16 wedge resections. Mortality – 6 patients (3,9%).
From 68 patients with severe pulmonary hemorrhage 10 dead before operation.
To another 58 patients at first we perform roentgenoendovascular embolization of
bronchial arteries, then 16 pneumonectomies, 42 lobectomies. General mortality –
26 patients (38,2%).
Conclusions: At patients with acute lung abscesses and lung gangrene operation must be performed at period of pneumofibrosis or at appearance of severe
pulmonary hemorrhage.

P2405
Pre-school children with hydatid disease of lung
Yener Aydin 1 , Aysenur Dostbil 2 , Omer Araz 3 , Hayri Ogul 4 , Ali Bilal Ulas 1 ,
Atilla Eroglu 1 . 1 Department of Thoracic Surgery, Ataturk University, Erzurum,
Turkey; 2 Department of Anesthesia and Reanimation, Ataturk University,
Erzurum, Turkey; 3 Department of Chest Diseases, Ataturk University, Erzurum,
Turkey; 4 Department of Radiology, Ataturk University, Erzurum, Turkey
Background: Hydatid cyst is a major health problem in developing countries
and it usually settled in lungs in children. In this study we aimed to present
our pre-school children cases with lung hydatid cysts that we underwent surgical
treatment.
Methods: We retrospectively investigated 42 consecutive pre-school patients who
were diagnosed and surgical treated for hydatid cysts in our clinic between January
1998 and December 2011.
Results: Seventeen (40.5%) patients were female and 25 (%59.5) patients were
male. The avarage age of the patients was 5.2±1.3 (between 2-7 ages). The most
common symptoms were cough (%74), chest pain (%26,2) and fever (%26,2).
Twenty eight cases’ cyst was in only one lung, in five case cyst was in single
lung and liver, in six cases cyst was in bilateral lungs and liver, in three cases
cyst was in bilateral lungs. Avarage cyst diameter was 6.2±2.4 (2-12 cm). It
was interventioned to right lung and liver cysts by transdiaphragmatic approach
together in five cases. In different seance operation was performed to nine patients
with bilateral cyst hydatid. Muscle protector thoracotomy was performed in eight
cases. Cystotomy and capitonnage were applied to all lung cysts. There was one
case of postoperative atelectasis and bronchoscopy was performed. In one case,
postoperative fever was observed. Postoperative mortality was not observed.
Conlusion: Surgery is the definite treatment of lung hydatid cyst. The most important way to ptrotect against adverse effects of thoracotomy is to eliminate routes
of transmission.

P2407
New approaches to surgical treatment of patients with tuberculosis of lungs
revealed for the first time in combination with diabetes mellitus
Yaroslav Voloshyn. Thoracic Surgery, National Institute of Phtysyatry and
Pulmonology named by F.G.Yanovsky of National Academy of Science of
Ukraine, Kyiv, Ukraine
257 patients with destructive tuberculosis of lungs and diabetes operated in the
Institute (last 25 years). Men - 148 (57,58%), women - 109 (42,41%), aged
14-67 years. Insulin-dependent diabetes - 199 (77,43%), insulin-independent - 58
(22,57%): severe form - 174 (67,7%), moderate - 62 (24,13%), light - 21 (8,17%).
Before reaching the Institute - chemotherapy (6 months) - 95 (36,96%), 6-12
months - 150 (58,37%), none - 12 (4,67%). Indications to operation: tuberculoma 125 (48,64%), fibrocavernous tuberculosis - 109 (42,41%), cavernous - 5 (1,95%),
disseminated - 4 (1,56%), caseous pneumonia - 14 (5,45%).
New methods of preoperative preparation, operative and postoperative treatment
(using erbisol and other new preparations) worked out.
Segmentectomy - 188 (73,15%), lobectomy - 59 (22,96%), bilobectomy - 7
(2,72%), combinated resection - 20 (7,78%), pneumonectomy - 19 (7,39%), pre-

cising resection - 25 (9,73%), new methods of cryosurgery, videothoracoscopy,
including biological welding of tissues.
Complications - 27 (10,51%), lethality - 5 (1,95%), clinical effect - 252 (98,05%).
After discharging from the Institute chemotherapy - 7-12 months on the background of dietinsulintherapy, treatment against relapse - spring and autumn (3
years). Full clinic effect (1-18 years) - 92,5%.
So, taking into consideration particular features of tuberculosis course, mutual
complication of both diseases, experience of many years, high efficiency of complex treatment let work out the indications to resection of lungs in cases of
tuberculosis with diabetes. New methods of treatment were worked out and new
technologies of operation were introduced.

P2408
Intrapleural cut of cavity (cut of abscess) with excision of externally walls of
cavities and suturing of perforation bronchi under fiber tuberculosis and
chronic abscess of lung
Anatolij Laptev 1 , Irina Orlova 2 . 1 Chair of Phthisiopulmonology, The Belorussian
State Medical University, Minsk, Belarus; 2 Thoracic Surgery Department of TB,
Republican Scientific Practical Center, Minsk, Belarus
In common chronic processes are often of the standard operations can be applied
only Pneumonectomy, the operation of such a large volume in the presence of low
functional reserves is a big risk in these cases organsaving operations are preferred.
The object of study is based on 65 patients who had been made on the organsaving
operation of various chronic destructive lung disease. Of these, the tuberculosis
was observed in 23 people, a chronic abscess - with 16 people, bullous disease in 23 people, aspergilloma - with 3 people.
The study assessed the efficiency of surgical intervention in the form of intrapleural
cut of cavity with suturing draining bronchi.
Application of Intrapleural cut of cavity became possible after the development
of techniques for suturing bronchi, draining intrapulmonary cavity (Author’s
evidence. No. 1426554 of 1988.).
The Methods of suturing of bronchi, must prevent probability of the origin opening
of bronchi, that ligature, overlaying bronchi, turned out to be around wall bronchi
directly, at the depth 0,4-0,5 refer to from mouth bronchi.
With the implementation of this type of surgical treatment in 64 patients showed a
stable remission of chronic process, without the occurrence of infectious complications. In 1 patients death came as a result of pulmonary embolism.
Organsaving surgical interventions targeting the elimination of the cavity create
the conditions for termination of exacerbations.
With the wide application of this type of organsaving operations increases the possibility of improving the quality of life of patients after surgery on the destructive
lung disease.

P2409
Destroyed lung secondary to tuberculosis – Surgical options
Nicolae Galie, Cornel Savu, Radu Posea, Vasile Grigorie, Cornel Petreanu.
Thoracic Surgery, National Institute of Pneumology “Marius Nasta”, Bucharest,
Romania
After pneumonectomy, mortality and morbidity rates are very high comparative to
other lung resections. Supurative pathology increase more this rates, forcing the
surgical team to find the best solution for each patient.
The authors present a group of 12 patients with destroyed lung secondary to
TB. Left pneumonectomy was performed in 10 cases and right pneumonectomy
in 2 cases. Mean age of the patients was 42,4 years, and sex ratio was 66.66%
male and 33.33% female. Extrapleural pneumonectomy was performed in 10
cases. Several techniques were used to prevent broncho-pleural fistula (covering
the bronchus stump with mediastinal fat, muscular flap, azygos vein; performing
Azorin’s technique prior to pneumonectomy). Mean hospitalisation was 9 days.
We recorded 1 postoperative death secondary to myocardial infarct. One patient
had tardive broncho-pleural fistula at 6 months, requiring Elloesser procedure and
secondary thoracomioplasty. Eight patients received anti-TB drugs for 6 month
post-operative. Social reinsertion was good for all patients.
Using apropiate surgical approach for each patient, the postoperative results
were very good, the mortality and morbidity rates being comparable with other
pathology.

P2410
Early intervention in congenital cystic adenomatoid malformation (CCAM)
Hanna Dmenska 1 , Dariusz Polnik 2 , Ludmila Bacewicz 2 , Piotr Kalicinski 2 . 1 The
Pulmonology Outpatients’ Clinic, The Children’s Memorial Health Institute,
Warsaw, Poland; 2 Department of Paediatric Surgery and Organ Transplantation,
The Children’s Memorial Heatlh Institute, Warsaw, Poland
The aim of the study is to present a group of pts with the final pathological
diagnosis of CCAM operated on at our Institute between 2005 - 2011.
Materials and methods: In total 22 pts underwent the operation (15 M, 7 F) at
the gestational age 30-40 weeks (mean 37.9±1.6). 16 pts were born by Caesarean
section. Birth weight was 1500g - 4880g (mean 3321g±503). The pts were asymptomatic, except 6, who presented respiratory distress syndrome. 19 pts diagnosed
with CCAM prenatally between 20-33 gestational week (mean 23.5±2.6) were
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evaluated until delivery at tertiary care centres. This approach guaranteed an easy
admission and immediate surgical treatment in our Institute. CT and angioCT were
performed in all pts prior to operation to confirm diagnosis.
Results: All pts underwent open lateral thoracotomy (18 pts/lobectomy,
4pts/segmentectomy respectively). Age at intervention ranged 1-51 days (mean
10.6±7.2). CCAM localisation was: right lung lower lobe (7), left lung upper (6)
and lower lobe (7). Generally no major postoperative complications were observed.
Only 2 pts were reoperated for pneumothorax. Length of postoperative ventilation
ranged 1-10 days (mean 2.1±1.1). Length of hospitalisation was 8-48 days (mean
19.4±6.5). All pts have been followed up at our Outpatients’ Clinic since operation.
At present their ages range 0.3-6.4 yrs (mean 3.1±1.6). Development is normal.
No increased number of respiratory infections is observed.
Conclusions: 1.Most CCAMs are diagnosed prenatally by means of routine USG
analysis.
2.Early surgical treatment of CCAMs is safe and elective lobectomy appears to be
very well tolerated.
3.Follow-up shows that early surgical intervention does not disturb development
of those children.

P2411
Computed tomography-detected apical bullae in young men with Marfanoid
phenotype
Maria Vershinina 1 , Dmitry Skripkin 2 , Natalia Orlova 2 , Yuri Ignatiev 3 ,
Sviatoslav Aksenov 2 . 1 Department of Therapy and Family Medicine, Omsk State
Medical Academy, Omsk, Russian Federation; 2 Department of Computed
Tomography, Omsk Clinical Diagnostic Center, Omsk, Russian Federation;
3
Department of Radiology, Omsk State Medical Academy, Omsk, Russian
Federation
Subpleural bullae in young men are often the cause of primary spontaneous
pneumothorax (SP), which is one of the common thoracic surgical conditions
requiring hospital admission. Screening and prevention SP have not been developed so far, because the lung bullae pathogenesis in young people is not known.
One hypothesis suggests a hereditary weakness of the connective tissue, the most
studied in patients with Marfan syndrome. The aim of this study was to investigate
the prevalence of asymptomatic bullae among young patients with Marfanoid
phenotype. High-resolution computed tomography (CT) performed 50 clinically
healthy men with no episodes of primary SP in history. Marfanoid phenotype
was diagnosed in identifying specific major and minor criterion (skeletal, skin,
eye, vascular, and others), which together made it impossible to diagnose the full
Marfan syndrome. Deficiency of alpha 1-antitrpisin was rejected after a genetic
test. The average age of the surveyed was 24 years. The men were smokers with a
little history of smoking. CT showed the presence of bullae in 12 men (24%). The
frequent maximal size of bullae was 0.5-1cm and the average number of bullae
was 1-6. In almost all of the cases bullae were located in the apex. In 5 cases bullae
were spread more extensively and were found up to the level of the carina and in
2 patients also bellow the carina. Correlation analysis confirmed the association
between bulls and smoking history, as well as the severity of skeletal changes.
These data confirm the importance of hereditary diseases of connective tissue in
the genesis of bullous emphysema.CT scan may be useful for determining the risk
and prevention of primary SP.

P2412
An extraordinary triplet and a single surgery: Lung cancer, retained
bronchial foreign body and actinomycosis
Hasan Türüt 1 , Halit Çinarka 2 , Aysel Kurt 1 , Aziz Gümüs 2 , Hasan Güçer 3 .
1
Thoracic Surgery, Rize University Faculty of Medicine- Education and Research
Hospital, Rize, Turkey; 2 Chest Diseases, Rize University Faculty of MedicineEducation and Research Hospital, Rize, Turkey; 3 Pathology, Rize University
Faculty of Medicine- Education and Research Hospital, Rize, Turkey

foreign body and actinomycosis on the right lower lobe of a patient in whom resective surgery was curative.
A 67-year-old-man was hospitalized to evaluate the ethiology of recurrent pnemoniae. Thoracic computed tomography revelaed an ill-defined mass with heterogenous density, invading nearly total of the right lower lobe. Fiberoptic bronchoscopy
showed a rigid, mobile, gray endobronchial lesion on the orifis of right lower subsegments associated with dense granulation tissue. Histopathological examination
of the biopsy from the upper segment was reported as bronchogenic carcinoma.
Right lower lobectomy was performed. During the removal of the lower lobe, a
hard, brownish foreign body was detected on the orifice of lower lobe subsegments.
The foreign body was a retained seed of “Cherry laure”.
Also in the parenchyma, focal fields of actinomycosis was detected.
In cases with retained bronchial foreign body in whom chronic respiratory problems (actinomycosis as well) lead investigative approaches, a simple bronchoscopy
may offer the chance of the diagnosis of an early-stage bronchogenic carcinoma.
It is a debate to conclude that chronic retained foreign body is the cause of the
neoplastic course.

P2413
Diaphragmatic plication for diaphragmatic eventration: An evaluation of
mid-term results
Rauf Gorur, Akin Yildizhan, Nurettin Yiyit, Fatih Candas, Haluk Sasmaz,
Turgut Isitmangil. Thoracic Surgery, GATA HEH, Uskudar, Istanbul, Turkey
Diapragmatic eventration is a rare congenital anomaly in the musculary portion of
the diapragm. Eventration of the diaphragm is occur due to congenital or acquired
etiology, is thought to be caused by an acquired complete or in complete paralysis
of the diaphragmatic leaf. Operative repair is indicated for adult patient who has
symtoms. Classically transthoracic approach and diapragmatic plication have been
the approaches of choice forsymptomatic diaphragmatic eventration. The aim of
our study was to objectively assess our midterm results of diaphragmatic plication
for hemidiaphragmatic eventration with the use of PFT.
We performed 28 diaphragma plication and analysed pre and postoperative pulmonary function tests (PFT) at our instution between 2006-2012. All operation
performed under laterally decubitis position and one lung ventilation. The classical
approach was a posterolateral thoracotomy through 7th intercostal space. The
thinned diaphragmatic leaf was repaired with plication. We compared pre and
postoperative PFT, we found significant improvements in PFT results at 3 months
after operation. We had no postoperative mortality or any other major complication.
Diaphragmatic plication for hemidiaphragmatic eventration demonstrated significant midterm improvements in symtom and pulmonary function test results.

P2414
Complex surgical solution for thoracic wall necrotizing fasciitis
Cornel Petreanu 1 , Leonard Militaru 1 , Boris Constantin Coman 1 ,
Elisabeta Balaita 2 , Nicolae Galie 1 . 1 Thoracic Surgery, National Institute of
Pneumology “Marius Nasta”, Bucharest; 2 Anesthesiology and Intensive Care,
National Institute of Pneumology “Marius Nasta”, Bucharest, Romania
Necrotizing fasciitis of thoracic wall is a severe disease which is associated with
a high rate of mortality, especially for imunosupressed patients. Multiple drainage
incisions, excision of necrotic tissues and apropiate antibiotherapy represent the
right therapeutic solution.
The authors present the case of 43 years old male, diagnosed with left empyema
secondary to pulmonary tuberculosis. A left tube thoracothomy was performed for
drainage, followed by surgical emphysema (secondary to increase air leaks) and
necrotizing fasciitis surrounding the tube thoracotomy, which has extended to left
hypochondrium. First, multiple drainage incisions were performed, with excision
of necrotic tissues and antibiotherapy.
Azorin’s procedure was performed after, closing the main left bronchus and the
air leaks were stopped.

This unique and previously undocumented report illustrates an extremely rare cooccurrence of early staged-primary bronchial carcinoma, retained organic bronchial

After 18 days, the thoracic wall wounds were healed, allowing left pneumonectomy
to be performed. Sputum exam became negative soon after closing the left main
bronchus.
Closing the left main bronchus using the Azorin’s procedure stopped the air leaks,
which led to decreased of microbial contamination of the thoracic wall wounds
and good out-come.
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P2415
Thoracoscopic video-assisted partial resection of rib for pain control in
patient with atypical pulmonary and bone Langerhans histiocytosis
Tsvetan Minchev 1 , Emanuil Manolov 1 , Vladislav Marinchev 1 , Anton Angelov 1 ,
Galina Kirova 2 , Ivan Stoimenov 3 . 1 Thoracic Surgery, Tokuda Hospital, Sofia,
Bulgaria; 2 Medical Imaging, Tokuda Hospital, Sofia, Bulgaria; 3 ICU, Tokuda
Hospital, Sofia, Bulgaria
Introduction: Langerhans histiocytosis (LH) is a rare disease that occurs in 1-2:2
millions of people, which affects mainly children and adults between twenty and
forty years old. Bones affection is an rarely occurs.
Clinical case: A 19 year old female with severe pain and discomfort of left
subskapular area. After CT procedure, it was found that there are bilaterally a great
number of small diffusely scattered nodular lesions in the lung parenchyma and
formations, destructed cortex on the 5-th rib with the suspected for histiocytosis
X.

Rupture of the diaphragm was left-sided in 74 patients (67%), right-sided in 35
(31,25%), and bilateral in 3 (2,6%). Blunt trauma accounted for the injuries of 89
patients (79,46%). Early diagnosis was obtained in 98 patients (87,5%).
The diagnosis was established preoperatively in 29 patients (25,83%), and intraoperatively in 83 (74,1%). Multiple associated injuries were observed in 106
patients (94,64%). Postoperative complications were observed in 12 (10,71%),
and the overall mortality was 14%. Injury severity score (ISS) and haemorrhagic
shock upon admission strongly influence the outcome. A high index of suspicion and a thorough examination of both hemi diaphragms during laparotomy is
recommended in order to avoid early or late complications.

P2417
The role of video-assisted thoracic surgery on the diagnostic evaluation and
the therapeutic management of thoracic injuries
Athanassios Stamatelopoulos, Petros Michos, Iaonnis Gakidis, Cristos Gakidis.
Thoracic Surgery, KAT General Hospital of Athens, Attica, Greece
Aim: The aim of this study was to evaluate the experience of our institution with
the use of video-assisted thoracic surgery (VATS) in chest trauma.
Materials and methods: Between January 1999 and December 2011, 75,126 patients presented with chest trauma to the emergency room, and 6865 were admitted
to our service. Fifty five (55) hemodynamically stable patients (0,8%) underwent
VATS. They were 44 men and 11 women with an average age of 42 years (range,
19–67 years).
Results: Indications included post-traumatic hemothorax in 26 patients, and posttraumatic empyema in 7, treated after 24 h of trauma. Indications for exploratory
VATS in the acute phase included suspected diaphragmatic injury in 6 patients,
persistent pneumothorax in 5, continued hemorrhage in 8 and removal of intrathoracic foreign body in 3. There was no mortality and complications occurred in 8
patients (14,54%).
Conclusions: Management of hemodynamically stable thoracic injuries by using
VATS provides diagnostic accuracy and therapeutic efficacy. It can be successfully
applied in the trauma setting and surgeons should gain experience with its use.

Treatment: A video-assisted thoracoscopic (VATS) partial resection of the fifth
rib has been made, under three port. Lung biopsy has been made over several
suspected lesions. The postoperative period has been uneventful. The pain and the
discomfort were reduced.

Conclusion: VATS resection of the rib could be a good modern approach to eradicate or interference of pain in the rib LH. VATS remains the ultimate cross-cutting
unique therapeutic approach for the treatment of the bone Langerhans-cellular
histiocytosis and change the quality of life in these patients.

261. Chest wall, thoracic trauma and
complications in thoracic surgery

P2418
Over 2000 cases of thoracic trauma – 10 years experience of a single clinical
centre
Alexandru Nicodin, Ovidiu Burlacu, Voicu Voiculescu, Gabriel Cozma,
Calin Tunea. Thoracic Surgery, Timisoara Municipal Hospital, Timisoara, Timis,
Romania
Objectives: We present the experience of our clinic in the diagnosis and treatment
of thoracic trauma, there being some controversial issues in this field in medical
literature.
Material and methods: This study encompasses 2156 cases admitted over a period
of 10 years (2002 – 2011). Patients were analyzed in terms of sex, age, causative
mechanism, as well as thoracic and extrathoracic lesions. Methods of diagnosis
and surgical treatment, complications that occur, duration of hospital stay, and
evolution under treatment are presented.
Results: Hospitalization due to thoracic trauma represents on an average 21% of
all admissions. Cases of polytrauma (35%) were managed by a multidisciplinary
team. Regarding diagnostic tools, computerized tomography was used in 35% of
the cases and bronchoscopy in 6%. Fine needle aspiration biopsy was used for
the differential diagnosis of pulmonary contusions in 1.4% of the cases. The most
frequent thoracic lesions were rib fractures, pleural effusions, and pulmonary contusions. Pleurotomy was most frequently used (47%) while thoracotomy was used
in 8% of the cases operated upon. Complications affected 18% of the cases. 76%
of patients that required over 3 weeks of hospitalization presented with extensive
pulmonary contusion. Unfavorable results were seen in 4% of the patients while
2.6% of the patients died.
Conclusions: Thoracic trauma represents a difficult challenge, often with a surprising evolution. The diagnosis and application of the best surgical management, often
with the help of a multidisciplinary team, is paramount. Associated pulmonary
contusion prolongs hospital stay.

P2419
Spontaneous rib fractures
Yucel Akkas 1 , Ozgul Katrançioglu 1 , Sulhattin Arslan 2 , Ekber Sahin 3 . 1 Chest
Surgery, State Hospital, Sivas, Turkey; 2 Chest Diseases, Medical Faculty,
Cumhuriyet University, Sivas, Turkey; 3 Chest Surgery, Medical Faculty,
Cumhuriyet University, Sivas, Turkey

P2416
Traumatic rupture of the diaphragm: Experience with 112 patients
Petros Michos, Athanassios Stamatelopoulos, Ioannis Gakidis,
Christos Chatziantoniou. Thoracic Surgery, KAT General Hospital of Athens,
Attica, Greece
Traumatic diaphragmatic rupture is reported with increasing frequency and is
associated with high morbidity and mortality. The purpose of this study was to
present our experience with the management of this injury,112 patients with TDR
were treated in our hospital between January 1989 and Dicember 2011. They were
89men (79,46%) and 23 women (20,5%). Mean age was 36.57 years (range 15-76
years).

Introduction: Other than trauma, rib fracture can occur in patients spontaneously
due to a severe cough or sneeze. In this study, patients with spontaneous rib
fracture were analyzed according to age, sex, underlying pathology, treatment and
complications.
Materials and methods: 12 patients who presented between February 2009 and
February 2011 with spontaneous rib fracture were analyzed retrospectively. The
patients were evaluated according to anamnesis, physical examination and chest
X-rays.
Results: 7 patients (58.4%) were male. The age of the patients ranged from 34
to 77 years (mean ± SD, 55.91±12.20). All patients had severe cough and chest
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pain. Multiple rib fractures were detected in five patients (41.7%). The fracture
were detected most frequently between 4th and 9th ribs. 8 (66.66%) patients had
COPD, 2 (16.66%) patients had bronchial asthma and 2(16.66%) patients had
osteoporosis as well. The patients with COPD and bronchial asthma were treated
with high dose steroids for over a year. Bone densitometry revealed high risk of
bone fracture in all patients.
Conclusion: Spontaneous rib fracture due to severe cough may occur in patients
with osteoporosis or with COPD and bronchial asthma receiving long-term steroid
therapy. If these patients have severe chest pain, chest radiography should be
evaluated for bone lesions particularly.

Results: We have observed all 5 patients during postoperative period. The average
of ventilation days was 2,4. There were no respiratory or wound complications. All
patients had early activation. The respiratory function improved rapidly, increase
of FVC before discharge was 25%. Long-term results didn’t show any significant
respiratory failure.
Conclusion: The osteosynthesis is the indicated operation at multiple and bilateral
rib fractures. It helps to early activation, prevents complications and improves
respiratory function.

P2422
Predictive factors for succeeded thoracoscopic treatment in patients with
retained hemothorax-experience from two centers
Aleksandar Yankulov 1 , Georgi Yankov 2 , Angel Uchikov 1 , Krassimir Mourdjev 1 ,
Atanas Batashki 1 , Danail Petrov 2 . 1 Thoracic Surgery, UMBAL “St. George”,
Plovdiv, Bulgaria; 2 Thoracic Surgery, SBALBB “St. George”, Sofia, Bulgaria

P2420
Analysis of 430 chest trauma patients in Kashan trauma center: 2003-2011
Abdoulhossein Davoodabadi. Surgery, Kashan Medical University, Kashan,
Islamic Republic of Iran
Background: Chest trauma as a potentially life threatening injury is increasing
with increased number of high-speed accidents in Iran.
Methods: 430 patients were treated for chest trauma (Mar 2003 and Dec 2011)patients’ age and gender, blood pressure, respiratory rate on admission, Glasgow
Coma Scale (GCS) scores, types of trauma, the extent of intra thoracic injury,
types of associated injuries, length of hospital and ICU stay, morbid conditions,
and deaths were analyzed.
Results: 343 pt were male (80%).Mean age was 37.67±19.14. 305 patients (70.9%)
had blunt and the rest (29.1%) penetrating chest trauma. (83patients (19%) had
hemothorax 53patients (12%) pneumothorax and the rest were, cardiac, (10pt),
great vessel (12pt) and tracheal injuries (8pt).
Rib fracture was the most common thoracic injury with 270pt (63%), were treated
with closed thoracostomy drainage.65 patients (15%) had hemothorax and lung
contusion, whoever 42patients (11%) of penetrative injury and lung contusion
leads to empyema, who need thoracotomy with decortications and diaphragmatic
repair Motorcycles and car accidents were the most common etiologic causes in
331 (76%).
The most frequent extra-thoracic injury with (33%) was pelvic and limb injuries.
while (25%) needed surgical intervention during the first 24 hours. The most
common operation was laparotomy. Mean duration of hospital stay was 7±9.6
(range: 1-70) and ICU stay 1.9days. overall mortality was (11.7%)
Conclusion: Chest trauma is a major preventable cause of mortality and morbidity
in our country. Systolic blood pressure ≤90, pulse rate ≥120, respiratory rate >29,
GCS <8 at the time of admission, and blunt type of trauma were found as the
predictors of mortality and morbidity.

P2421
Our first steps in osteosynthesis of fractured ribs using Matrix Rib
technologies
Sergey Pushkin, Armen Benyan. Thoracic Surgery, Samara Regional Clinical
Hospital, Samara, Russian Federation
Objective: Surgical management of multiple fractured ribs is the one of the
undecided questions of thoracic trauma.
Aim: Illustration of our experience of osteosynthesis of fractured ribs using Matrix
Rib technologies.
Materials and methods: Since December 2011 we have operated 5 patients. All
they had blunt thoracic trauma with multiple fractured ribs and other injuries.
Number of fractured ribs was from 4 to 9. Three patients had bilateral rib fractures.
Also, 2 patients had hemothorax, 1 patient had fracture of sternum, and 1 patient
had rupture of left cupula of diaphragm. The middle terms from moment of
trauma to operation were 1,5 days. To all of patients we have applied Matrix Rib
technologies for rib osteosynthesis. The number of synthesized ribs was from 2 to
5.

Introduction: In 5-35% of retained hemothorax cases the chest tube dosen’t
allow adequate evacuation of hemothorax. Video-assisted thoracis Surgery (VATS)
decrease the need of thoracotomy in 70% of the cases.
Aim of study: A retrospective analysis of patients, operated on for retained
hemothorax, was performed in two thoracic surgery centers in order to investigate
the predictive factors for succeeded VATS treatment.
Materials and methods: For five years period a total of 50 patients were operated
on for retained hemothorax (35 by VATS and 15 by thoracotomy). The demographics and clinical parameters (age, sex, type of trauma, side of hemothorax,
days after chest tube insertion, diameter of chest tube, antibiotic use, quantity of
hemothorax, additional diaphragmatic injury, ribs trauma, days after trauma, injury
severity score and abbreviated injury severity score) of all cases were investigate
with univariate analysis by logistic regression analysis (statistical significance
when p<0,05).
Results: The perioperative antibiotic prophylaxis (OR, 2,4[1,9-4,9]; p=0,03), the
volume of hemothorax >900 cc. (OR, 4,2[2,1-6,8]; p=0,01), the diaphragmatic
injury (OR, 3,4[2,0-8,6]; p=0,04) and the period between the trauma and surgery
(OR, 4,8[3,4-12,1]; p<0,001) were found to be the leading factors predicting
conversion to thoracotomy.
Conclusion: VATS is effective in patients with performed perioperative antibiotic
prophylactic, with no diaphragmatic injury, early performed chest tube drainage
and hemothorax with volume less then 900 cc.

P2423
Bronchoscopic approach in the treatment of postoperative bronchopleural
fistula
Levent Dalar 1 , Ahmet Levent Karasulu 1 , Sinem Nedime Sokucu 1 ,
Cengiz Ozdemir 1 , Seda Onur 1 , Muzaffer Metin 2 , Adnan Sayar 2 , Mehmet
Ali Bedirhan 2 , Atilla Gurses 2 , Sedat Altin 1 . 1 Interventional Pulmonology Unit,
Yedikule Teaching and Research Hospital, Istanbul, Turkey; 2 Thoracic Surgery,
Yedikule Teaching and Research Hospital, Istanbul, Turkey
Aim: Bronchopleural fistula (BPF) is one of the worst complications of thorasic
surgery. Its incidence is between 0,8-15%. Its mortality can reach up to 70%. Most
important reason of death is accompanying aspiration pneumonia or ARDS.
Method: Consecutive 13 cases that were treated with bronchoscopically due to
postoperative bronchopleural fistula were evaluated.
Results: Twelve of the patients were male. Mean age was 55,6 (35-71. Fistula was
located at the right in 9 cases while located on the left in 4 of them. Resection
was applied to seven of the cases for squamous cell carcinoma, one of the cases
for adenocarcinoma, one of the cases for aspergilloma and one of the cases for
tuberculosis sequela. Silicon Y stent was placed in eight, metallic conic stent was
placed in two and straight silicon stent was placed in one of the cases. In one of
the cases in which empyema surgery was applied, lingula segments were closed
by spigots. Small size fistule was closed by coagulation. Three of the cases were
died 6, 35 and 94 days after the stent insertion. Procedures were successful in
eight, partly successful in one and not successful in four of the cases.
Conclusion: If surgical reconstructive repair could not be done in postoperative
bronchopleural fistula, mortality is high. In these cases, bronchoscopic treatment
is the only treatment option. Cure can be optained in some of the cases in which
infection control is maintained. Survival is significantly increased in cases with
wide fistulas after stent insertion.

P2424
Stratification of risk factors of developing of bronchopleural fistula after
pneumonectomy
Shukhrat Khudaybergenov 1 , Georgiy Pahomov 2 , Otabek Eshonkhodjaev 1 ,
Ortikali Irisov 1 , Rustem Hayaliev 2 . 1 Lung and Mediastinal Surgery, Republican
Specialized Centre of Surgery named after Academician V.Vakhidov, Tashkent,
Chilanzar, Uzbekistan; 2 Hospital and Faculty Surgery, Tashkent Medical
Academy, Tashkent, Sobir Rahimov, Uzbekistan

Also we have performed 3 thoracoscopy (1 including suturing of diaphragm) and
1 osteosynthesis of sternum.

Background: It is known that bronchial stump fistula (BSF) is general causes
of efficacy decrease of surgical treatment of pulmonary cancer. Stratification of
patients with local distributed and disseminated cancer forms of any localization
is scientifically proved and it allows to determine heterogenicity of patients’ group
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in relation to the nearest and remote prognosis as well as to work out volumes of
surgical treatment into practice.
Methods: Stratification data of risk factors of bronchial stump failure (BSF) development in 575 patients, who underwent primary pneumonectomy in this article
were presented. Control group (CG) consisted of 477 patients, 390 patients of
them had different tumors of the lungs and 87 patients had purulent diseases of the
lungs. The main group (MG) consisted from 98 patients. Formation of risk groups
depending on localization of disease showed that in the planning of left sided PE
minimum risk was determined in 258 (67,9%) patients, mean risk - in 83 (21,8%)
and maximum risk - in 39 (10,3%) patients.
Results: An incidence of BSF after PE in patients of CG accounted for minimal
risk 1,3%, at an average – 16,0%, and maximal – 32,3%, in its turn, an implementation of factor estimation of risk degree of development of BSF after PE in MG
allowed to reduce an incidence of this complication until 0,0%, 2,6% and 9,1%
respectively.
Conclusion: Peculiarities of a tactics of surgical intervention in PE must be
determined strong in accordance with risk degree of development of BSF and,
depending on the latter, include various in their efficacy of hermetization as well
as work volume of accomplishment methods of suturing bronchus stump and
consolidation of suture line.

P2425
Extremely rare complication of pulmonary resection: Systemic tumor
embolization (A case report)
Hasan Caylak, Kuthan Kavakli, Ersin Sapmaz, Sezai Cubuk, Hakan Isik,
Okan Karatas, Sedat Gurkok, Alper Gozubuyuk, Orhan Yucel, Onur Genc.
Thoracic Surgery, Gulhane Military Medical Academy, Ankara, Turkey
Introduction: Determining of systemic tumor embolization during pulmonary
resection is a rarely seen situation. Tumor emboli of metastatic tumors of the lung
are extremely rare unlike to primary lung cancers. Herein, we presented a case of
systemic tumor emboli during metastasectomy of Ewing’s sarcoma.
Case report: A 41-year-old man underwent chest wall resection for Ewing’s sarcoma of the anterior chest wall. Then he was followed-up for three months period.
The patient underwent metastatectomy for noduler lesion of right lower lobe after
four years from initial resection. He was hospitalized again for the symptoms
of dyspnea and pleuritic chest pain six months after the first metastasectomy.
Computerized thorax tomography was revealed metastatic recurrence involving
the entire right lower lobe. Then the patient underwent a right lower lobectomy. In
the operation, when we divided the right lower pulmonary vena after dissection,
we did not see any bleeding. In second postoperative day, he had a severe left leg
pain. There was no pulsation of dorsalis pedis artery and the lower extremity ultrasonography was revealed no flow. He underwent embolectomy of left commom
iliac artery for two times within one week. The histopathologic examination of
embolus was revealed a metastasis of Ewing’s sarcoma. He was died one month
later from his embolectomy operations.
Conclusion: Systemic tumor embolization after pulmonary resections in the early
postoperative period should be considered in mind especially in patient with central
large tumors.

scious, dyspneic with intercostal retracitions. Breathing sounds were diminished
at the right hemithorax. Distal part of the NGFT was seen at the pleural space via
tracheabronchial system in chest X-ray. Pleural effusion and pneumothorax were
also determined.
NGFT was removed immediately and chest tube thoracostomy was applied. Medical therapy was rearranged due to the patients clinical situation.
NGFT must be applied with care also chest X-ray controls may be helpful for
prevention morbidity and mortality of malposition.

P2427
Delayed traumatic diaphragmatic hernia: Case series
Abdoulhossein Davoodabadi. Thoracic Surgery, Kashan Medical University,
Kashan, Islamic Republic of Iran
background: Traumatic diaphragmatic rupture after blunt trauma is an uncommon
condition. and often is initially missed diagnosis We report 6cases diaphragmatic
rupture after blunt injury 2to16 years prior to admission.
Case 1: 37-year-old man with chronic vomiting abdomeminal pain and recently
thoracic empyma, he had car accident 2 years ago. left thoracotomy revealed
small perforation of stomach which repaired and reduced in abdominal cavity, then
diaphragm repaired (fig. 1).
Case 2: 25 year-old man witm multipli injury 2 yeary ago admitted for acute
abdomem,.thoracotomy revealed omntom and transverse colonin left hemi thorax
(fig. 2).
Case 3: 43 year-old female with chest trauma in car accident at right posterolatrral
thoracotomy revealed herniation of right liver iobe (fig. 3).
Case 4: 29 year-old female with chest trauma and rib fractures 1n 3 yeary ago left
posterolatrral thoracotomy revealed herniation of omentome left liver lobe some
part of left coloc and stomach .after reduction of this organs diaphragm repaired
(fig. 1).
Case 5: 47-year-old man with history of vomiting abdomeminal pain abd dyspnea
in barium study stomach. Spleen transverse, colon small bowel lie in left hemi
thorax with left l thoracotomy this organs reduced.diaphragm also repaired (figs.
4-7).
Case 6: 67 year-old man with history of vomiting abdomeminal pain, respiratory
insufiency, sepsis he had car accident 16years ago left posterolatrral thoracotomy
was done due to stomach torsion gangrene was happened. after operation the
patient die.
Conclusion: In patients with gastro intestinal complains and history of chest and
abdominal trauma, must have high index suspicion to diaphragmatic injury.

P2428
The pleura and rheumatoid arthritis: A case series
Rahul Mukherjee 1 , Mehreen Ahmad 2 , Shiva Bikmalla 1 , Vikas Punamiya 1 ,
Sushil Agarwal 1 , Richard Steyn 3 . 1 Department of Respiratory Medicine &
Physiology, Heart of England NHS Foundation Trust, Birmingham, West
Midlands, United Kingdom; 2 Department of Medicine, Milton Keynes Hospital,
Milton Keynes, United Kingdom; 3 Department of Thoracic Surgery, Heart of
England NHS Foundation Trust, Birmingham, West Midlands, United Kingdom
Background: Pleurisy is observed in almost 30% and effusions can be recurrent,
occasionally leading to fibrothorax in chronic seropositive rheumatoid arthritis
[Chest 1991; 100:235-238]. Pulmonary nodules occur in up to 5%, 50% cavitating
to cause pneumothorax, haemoptysis or bronchopleural fistula.

P2426
A nasogastric feeding tube placed at the pleural space via bronchial system
Ahmet Nasir, Aykut Eliçora. Clinic of Thoracic Surgery, Sakarya Education and
Research Hospital, Sakarya, Turkey
Nasogastric feeding tubes (NGFT) used for gastric decompression and feeding at
the emergency services and intensive care units. Anatomic malformations, age,
worsening of mental conditions due to primary disease or sedation, swallowing
difficulties or depression of cough reflexes, intubation are the major risk factors.
Tracheobronchial system is the most common reported disposition of NGFT. But
intrapleural localization of the NGFTS are very rare. In our case we present a
patient with a dispositioned NGFT via bronchial system.
Case: 93 years old female patient with the diagnosis of ischemic cerebrovascular
disease was consulted for acute dyspnea after NGFT insertion. She was uncon-

Recurrent pneumothoraces and effusions are difficult to manage by surgical decortication [J Thor Cardiovasc Surg 1975; 68:347-354].
Case series: We report four cases of chronic seropositive rheumatoid arthritis
on longterm immunomodulator therapy, presenting with pleural effusions which
were prone to recurrence & complicated by development of pneumothorax. The
common theme was all had chest drains inserted initially, then surgical pleurodesis,
re-presented with recurrent pleural effusions draining purulent material after failed
pleurodesis and had indwelling pleural catheters inserted. One isolated Aspergillus
species and died of multiorgan failure; the rest were left with indwelling chest
drains.
Discussion: Our case series highlights the paucity of evidence in management of
complicated rheumatoid pleural disease and calls for registries of interventions for
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such patients. It is important to initiate early conservative approach in management
of rheumatoid pleural effusions as surgical management is problematic due to
trapped lung and pleural rind. Opportunistic infections in the context of an ever
expanding use of immunosuppressive treatments have to be borne in mind.

P2429
Predictors of postoperative pulmonary complications in children undergoing
cardiothoracic surgery
Maria Niña Banque, Ma. Dulce Requiron-Sy, Maria Nerissa Atienza-De Leon,
Milagros Salvani-Bautista. Pulmonary and Critical Care Medicine Section of
Pediatric Pulmonology, Philippine Heart Center, Quezon City, Philippines
Background: Postoperative pulmonary complications (PPCs) following cardiothoracic surgery remained to be alarmingly high. This study was done to determine
the risk factors associated with PPCs following cardiothoracic surgery in children
6 years old and below who underwent cardiothoracic surgery from November 1,
2010-October 31, 2011 at the Philippine Heart Center.
Methods: A prospective cohort study was done among 120 patients. Thirty five
risk factors were included. Outcome measures included postoperative pulmonary
complications. Comparisons of categories between with and without postoperative
complications were done using Chi-square and independent T-test for all continuous variables. All independent variables were entered into a binary logistic
regression model.
Results: The incidence of PPCs in this study is 73%. The history of respiratory tract infection (RTI), preoperative mechanical ventilation, high pulmonary
artery pressure (PAP), hypercarbia, hemoconcentration, lymphocytopenia, prolonged protime, hypoalbuminemia, high ASA and RACHS -1 scores, prolonged
postoperative mechanical ventilation, recovery room (RR) stay, pediatric intensive
care unit (PICU) stay and length of postoperative hospital stay were associated
with PPCs. Tidal breathing analysis was not found to be significantly associated
with PPCs.
Conclusion: Fourteen out of the 35 risk factors were associated with PPCs in
children 6 years old and below. With the incidence of PPCs remaining to be
high especially in the lower pediatric age group, knowing the risk factors of its
occurrence is of paramount importance.

P2430
The retrospective analysis of reasons of prolonged air leakage after
pulmonary resection
Armen Benyan 1 , Evgeny Korymasov 1 , Sergey Pushkin 2 . 1 Chair of Surgery,
Samara State Medical University, Samara, Russian Federation; 2 Department of
Thoracic Surgery, Samara Regional Clinical Hospital, Samara, Russian
Federation
Objective: Prolonged air leak is the one of most frequent complications after
pulmonary resections.
The aim of our study is to identify the reasons of prolonged air leak by carrying
out a retrospective analysis of cases with such complication.
Materials and methods: We have studied 878 case reports of patients, who underwent pulmonary resection, for last 10-year period (2002-2011). The patients
had: chronic non-specific lung diseases – 266 (30,3%), interstitial lung diseases –
192 (21,9%), tumours – 182 (20,7%), purulent diseases of lung – 112 (12,7%),
parasitic diseases – 71 (8,1%), tuberculosis – 55 (6,3%). We have performed: 218
lobectomies, 25 segmentectomies, 271 open and 364 VATS wedge resections.
Results: Prolonged air leak we have observed at 85 patients (9,7%). The reasons
of prolonged air leak were integrated into 3 groups: a) reasons due to inadequate
drainage functioning – 21 patient (2,4%); b) reasons due to thoracic wall – 2patients
(0,2%); c) reasons due to operated lung – 62 patients (7,1%).
At 68 patients the problem was eliminated with use of different therapeutic and
auxiliary methods. Re-operation was needed at 18 patients (2,0%). During reoperation we have also revealed: migration of drainage – at 3 patients, pulmonary
fistula on resection line – at 9, unnoticed bulla on previous operation – at 1, lung
destruction with bronchopleural fistula – at 2, lung laceration because of pleural
adhesions – at 2, perforation of lung tissue with drainage – at 1 patient. The
pathological reason of prolonged air leak was eliminated in every case.
Conclusion: Identification of reasons of prolonged air leak assists to timely
application of different curative methods for its elimination.

P2431
Karnofsky score, pH and degree of pleural involvement as prognostic factors
for survival in patients with malignant pleural effusions
Aleksandar Yankulov 1 , Anastas Chapkanov 2 , Krassimir Mourdjev 3 ,
Angel Uchikov 4 , Danail Petrov 5 . 1 Thoracic Surgery, UMBAL “St. George”,
Plovdiv, Bulgaria; 2 Thoracic Surgery, UMBAL “St. George”, Plovdiv, Bulgaria;
3
Thoracic Surgery, UMBAL “St. George”, Plovdiv, Bulgaria; 4 Thoracic Surgery,
UMBAL “St. George”, Plovdiv, Bulgaria; 5 Thoracic Surgery, SBALBB “St.
George”, Sofia, Bulgaria
Objective: The patients with malignant pleural effusions (MPE) have a short
survival which is influenced by different factors. We investigate the prognostic
value of pleural effusion pH, Karnofsky score and pleural involvement in these
patients.

Methods: A prospective study was carried out for the period of 2.5 years. A total
of 100 MPE patients were treated by video-assisted thoracoscopy with or without
pleurodesis in case of trapped lung. Their preoperative fluid pH, Karnofsky score
and the degree of pleural involvement were investigated. The last one was defined
from 0 (minimum) to 3 (maximum) for each parietal, visceral and diaphragmatic
pleuras at the time of thoracoscopy.
Results: The overall survival of 21 months in patients with pH>7,40 was statistically longer compared to the 15 months survival in patients with pH<7,40
(p<0,001). Patients with Karnofsky score 10-30 had overall survival up to 6
months, instead of these with Karnofsky score 70-80, who were alive for 21
months. The patients with scores 40-50 and 60 have a survival between 10 to 17
months. A coherence were also found between fluid pH and Karnofsky score with
index of correlation equal to 0,5636, also between Karnofsky score and degree of
pleural involvement with correlation index 0,7686 and pH and pleural involvement
with index equal to 0,6749.
Conclusion: We can conclude that some preoperative factors (pH and Karnofsky
score) and intraoperative one (degree of pleural involvement) can be useful as
prognostic factors for survival in MPE patients.

P2432
Late radiation injury in preoperative chemoradiotherapy
Yutaka Takahashi, Ei Miyamoto, Takuya Terashi, Hiroshi Hamakawa. Thoracic
Surgery, Kobe City Medical Center Genaral Hospital, Kobe, Japan
Background: Preoperative chemoradiotherapy (CRT) seems to increase survival
rates in advanced non-small cell lung cancer. In the evaluation of this strategy,
overall survival (OS) and early complications are generally referred. However, the
influence of induction CRT remains controversial. Therefore, the aim of this study
is to investigate late radiation injury.
Methods: From 1996 to 2010, 167 patients treated with major lung resections
after CRT (139 lobectomy, 24 pneumonectomy, 3 wedge resection, and 1 segmentectomy) were enrolled. They were treated with platinum-based regimens and had
40 Gy delivered to the primary tumors, hilum and mediastinum. The postoperative
condition of residual lungs was assessed in 142 cases.
Results: 72 patients died. Of 72, 49 died of lung cancer, 17 died of other disease,
and 5 died of postoperative complications (operative mortality was 3.0%). Of other
disease death, 3 aspergillosis and 2 idiopathic pulmonary fibrosis were related
to induction therapies. The 5-year OS rates of p-stage 0, 1a, 1b, 2a, 2b, 3a and
3b/4 were 72.0%, 80.5%, 68.2%, 55.6%, 46.9%, 30.5% and 0%, respectively. The
5-year OS rates of p-N0, N1, and N2 were 69.5%, 50.7% and 22.0%, respectively.
In 142 cases assessed postoperative condition of residual lungs, 27(19.0%) mild
fibrosis, 5(3.5%) severe fibrosis, 37(26.1%) shrinkage, and 9(6.3%) cavity/dead
space formation occurred. Radiation injury appeared when residual normal lung
was irradiated.
Conclusions: Preoperative CRT increased survival rate in patients who achieved
p-N0, but was associated with higher rates of pneumonectomy and operative
mortality. Radiation might affect postoperative devastation in residual lungs. This
therapy should be performed cautiously.

262. Optimising outcomes after lung
transplantation
P2433
Enlarging the lung donor pool by using extended criteria donors; a
single-center study
Jana Somers 1 , Caroline Meers 1 , Shana Wauters 1 , Stijn Verleden 2 ,
Annemie Vaneylen 2 , Bart Vanaudenaerde 2 , Geert Verleden 2,3 , Dirk Van
Raemdonck 1,4 . 1 Laboratory for Experimental Thoracic Surgery, KULeuven,
Vlaams-Brabant, Belgium; 2 Laboratory for Pneumology, KULeuven,
Vlaams-Brabant, Belgium; 3 Division of Pneumology, UZ Leuven,
Vlaams-Brabant, Belgium; 4 Division of Thoracic Surgery, UZ Leuven,
Vlaams-Brabant, Belgium
Previous studies have reported comparable medium-term outcome after lung
transplantation (LTx) from extended-criteria donors (ECD) when compared to
standard-criteria donors (SCD). However, long-term outcome after LTx from
ECDs is not well studied.
All effective heart-beating lung donors within our hospital network between 2006
and 2007 (n=50) were classified (SCD, n=23; ECD, n=27) according to the criteria
listed in Table 1. Lung recipients were followed up to 5 years. Survival,rates of
acute and chronic rejection, pulmonary function (VC, FEV1), total and differential
cell count and IL8 levels in BAL were compared between groups. IL8 concentration
was measured in BAL using standard ELISA. Differences in donor groups were
assessed using Fisher’s exact test, unpaired t-test, Mann-Whitney test or repeated
measurements ANOVA. Survival curves were calculated with the Kaplan-Meier
method and compared using the log-rank test.
No significant differences were seen in 5-year survival (87% vs. 70%; p=0.14),
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freedom from BOS (70% vs. 63%; p=0.44), rate of acute rejection, pulmonary
function, total and differential cell count of lymphocytes and neutrophils between
lung recipients from both donor groups. A significant difference in the course of
IL8 concentration over time after LTx was observed (p=0.002) between SCDs and
ECDs.
The acceptance of ECDs doubled the number of transplants performed annually.
This policy did not negatively influence long-term results after LTx.

P2434
Extracorporeal membrane oxygenation in awake patients as bridge to lung
transplantation
Thomas Fuehner 1 , Christian Kuehn 2 , Karen Olsson 1 , Igor Tudorache 2 ,
Tobias Welte 1 , Gregor Warnecke 2 , Marius Hoeper 1 . 1 Department of Respiratory
Medicine, Hannover Medical School, Hannover, Germany; 2 Department of
Cardiothoracic, Transplant and Vascular Surgery, Hannover Medical School,
Hannover, Germany
Endotracheal intubation in patients with end-stage lung disease before lung transplantation (LuTx) is associated with a poor outcome. New bridging strategies of
critical candidates are of major interest.
We performed a retrospective, single-center, intention-to-treat analysis of consecutive LuTx candidates with terminal respiratory or cardiopulmonary failure
receiving “awake ECMO” support. The outcomes were compared with a historical
control group with conventional mechanical ventilation (MV group).
Twenty-six patients (58% female, median age 44 years, range 23-62) were included in the awake ECMO group and thirty-four patients (59% female, median
age 36 years, range 18-59) in the MV group. The duration of ECMO support
or mechanical ventilation, respectively, was comparable in both groups (awake
ECMO: median 9 days; MV: median 15 days; p=0.25). Six of 26 (23%) patients
in the awake ECMO group and 10/34 (29%) patients in the MV group died before
a donor organ was available (p=0.20). Survival at 6 months after Tx was 80% in
the awake ECMO group versus 50% in the MV group (p=0.02).

related quality of life (HRQoL, Short Form 36 questionnaire (SF36)) were assessed
at baseline (BL) and completion of PR.
Results: 465 patients (ECMO: 54, nonECMO: 411) were included. Overall improvement in each analyzed parameter was significant (p < 0.01). Differences at
BL (ECMO vs. nonECMO, median) in VC (55 vs. 61%, p=0.01), FEV1 (52 vs.
62%, p<0.01), PWR: (36 vs. 44 Watt, p<0.01), 6-MWD (260 vs. 355m, p<0.01),
SF36 physical functioning (PF) (20 vs. 30, p < 0.01) persisted at completion
(VC: 66 vs. 70% (p=0.01), FEV1: 59 vs.71%, (p<0.01), PWR: 50 vs. 55 Watt
(p=0.01), 6-MWD: 387 vs. 463m (p<0.01), SF36 PF: 50 vs. 65 (p < 0.01)).
Differences in ADL (p < 0.01) and SF36 role physical (p=0.02) were compensated
(p=0.7 respectively 0.6). VO2max and SF36 domains bodily pain, general health
perception, social functioning, role emotional and mental health did not differ
anytime.
Conclusion: Barriers after respiratory failure treated with ECMO and LTx are
overcome in 3-week inpatient PR. Physical functioning in conventional transplanted is superior. ADL and HRQOL are similar in both groups and remarkable
high.

P2436
Prevalence of sleep apnea – Hypopnea syndrome among lung transplantation
candidates
Ana Hernández Voth, Pedro Benavides Mañas, María Dolores Hisado Díaz,
Soraya Jodrá Sánchez, Alicia De Pablo Gafas, Jesus Muñoz Méndez, María
Josefa Díaz De Atauri Rodríguez. Sleep and Lung Trasplantation Units.
Pneumology Service, 12 de Octubre University Hospital, Madrid, Spain
Aim: To analyze the prevalence and possible associated factors with the Sleep
Apnea – Hypopnea Syndrome (SAHS) among patients evaluated for Lung Transplantation (LT)
Methods: Transversal descriptive study of a cohort of patients evaluated for LT,
with a standard polysomnography (PSG), from September 2008 to February 2012.
SAHS was defined as the presence of Apnea Hypopnea Index (AHI) ≥ 10 and
excessive daytime sleepiness symptoms. Severity of these symptoms was evaluated
by Epworth sleepiness scale. Anthropometric, clinical and blood test measurements
were also analyzed in all patients
Results: During this period a number of 52 patients were studied, 50% of them
were man, average age was 54,8 years (SD ± 9.96). Principal LT indication
pathologies were due to COPD (46.2%), Pulmonary Idiopathic Fibrosis (15.4%)
and Usual Interstitial Pneumonitis (11.5%). PSG were performed with supplementary oxygen in 96.2% of the cases. AHI average was 8,26 (SD±1.4). SAHS was
diagnosed in 13 patients (25%). Among these, 8 (61.5%) had COPD. Next table
shows relationships between groups and principal analyzed variables.
Variables
Body Mass Index (kg/m2 )
Neck circunference (cm)
Epworth Sleepiness Scale (score)
Arterial pressure of O2 – CO2 (mmHg)

SAHS, mean (SD)

No SAHS, mean (SD)

23,7 (4,4)
38,2 (3,4)
7,8 (3,4)
52,5 (12) – 42,4 (4,6)

24,4 (4,5)
37,2 (3,7)
6,4 (2,9)
57,9 (7,8) – 39,7 (7,4)

Conclusions: In this serie of LT candidate patients, prevalence of SAHS is high.
We have not found anthropometric, clinical nor blood test data significantly associated with the diagnoses of SAHS which can contribute to make a clinical pretest
suspect. Performance of a standard polysomnography in LT candidates is probably
recommendable.

Figure 1. Kaplan-Meier curve.

Patients in the awake ECMO group required shorter postoperative mechanical
ventilation (p=0.04) and showed a trend towards a shorter postoperative hospital
stay (p=0.06).
Extracorporeal membrane oxygenation (ECMO) support in awake and nonventilated patients is a new and promising strategy for bridging patients to
LuTx.

P2435
Rehabilitation after lung transplantation with extracorporal membrane
oxygenation
Martin Dierich 1 , Thomas Fuehner 1 , Tobias Welte 1 , Gregor Warnecke 2 ,
Jens Gottlieb 1 . 1 Respiratory Diseases, Hannover Medical School, Hannover,
Germany; 2 Department of Cardiothoracic, Transplantation and Vascular Surgery,
Hannover Medical School, Hannover, Germany
Extracorporal membrane oxygenation (ECMO) is applied in respiratory failure
before lung transplantation (LTx). The success of pulmonary rehabilitation (PR)
following LTx with ECMO is unknown. Hypothesis: a 3-week inpatient PR in
ECMO-treated patients is as efficient as in conventional transplanted.
Methods: Patients were divided in 2 groups (ECMO vs. nonECMO). Vital capacity (VC%predicted), forced expiratory volume (FEV1%predicted), peak work
rate (PWR, Watt), maximum oxygen uptake (VO2max%predicted), 6-min. walk
distance (6-MWD [m]), activity of daily life (ADL, Barthel’s Index)) and health

P2437
Coping strategies in patients awaiting lung transplantation
Torunn Stavnes Soyseth, May Britt Lund, Oystein Bjortuft, Vidar Soyseth,
Aasta Heldal, Gro Killi Haugstad. Division of Cancer Medicine, Surgery and
Transplantation, Oslo University Hospital, Oslo, Norway Medical Division,
Akershus University Hospital, Lorenskog, Norway Faculty of Health Science,
Oslo and Akershus University College, Oslo, Norway
Introduction: Living with severe lung disease is a stressful situation. Constraint
coping strategies may constitute an additional burden. We aimed to describe coping
strategies in patients awaiting lung transplantation
Material and method: A national cohort of 121 consecutive patients was screened
by psychometric questionnaires as part of the work-up for lung transplantation
during the period 2006-2010. 86 of the patients scored the Ways of Coping
Questionnaire (WCQ) (Lazarus and Folkman 1988).WCQ measures 8 different
Coping strategies (N=86)

Emotional-focus

Problem-focus
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Distancing
Self-controlling
Seeking Social Support
Escape-Avoidance
Accepting Responsibility
Confrontive Coping
Planful Problem Solving
Positive Reappraisal

Mean (SD)

Reference

0.79 (0.46)
0.87 (0.48)
1.21 (0.54)
0.64 (0.47)
0.82 (0.53)
0.63 (0.41)
1.2 (0.65)
0.95 (0.55)

0.51
0.83
0.90
0.40
0.47
0.66
1.21
0.50
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Coping Scales each reflecting emotionally-focused or problem-focused strategies.
The patients comprised 72 (34 females) with COPD and 14 (6 females) with
pulmonary fibrosis. Mean (SD) age was respectively 56 (4.9) and 53 (5.3) years.
Patients with cystic fibrosis were excluded.
Data were analyzed according to the Manual developed for WCQ distributed by
Mind Garden, Inc (Folkman and Lazarus 1988) (1). High score indicates use of
coping strategy. Reference values are empirically constructed (1).
Conclusion: The patients had higher scores in emotionally-focused coping strategies than healthy references. This may be of clinical importance when it comes to
understanding how patients deal with postoperative challenges.

P2438
The impact of smoking relapse on the outcome after lung transplantation
David Ruttens, Stijn Verleden, Robin Vos, Annemie Vaneylen,
Elly Vandermeulen, Michiel Thomeer, Dirk Vanraemdonck, Bart Vanaudenaerde,
Geert Verleden. Leuven Lung Transplant Unit, KU Leuven and UZ Gasthuisberg,
Leuven, Belgium
Lung transplantation(LTx) is a treatment for end-stage lung diseases. Smoking free
period of 6 months is required to be listed for LTx. We however reported that 17%
of former smokers resume smoking after LTx. The current aim is to re-evaluate
the prevalence of post transplant smoking resumption and the impact on outcome
after LTx with as main parameters chronic rejection, solid tissue cancer.
All 335 LTx recipients currently in follow-up in our center were included and
evaluated for past and current smoking habits by a questionnaire and an eCO measurement with an electrochemical (Bedfont EC50-piCO-V Smokerlyzer) sensor
(eCO >10 ppm was considered positive). The association between smoking and
solid tissue cancer was tested using a contingency table (GraphPad prism 4.0).
213 patients (63.6%) smoked before LTx,of which 144 had COPD (43%). 35 patients (11%) reported smoking post-LTx,of which 32 were transplanted for COPD
(91%), 14 (4.2%) were current smokers. eCO was elevated in 23 patients of whom
only 10 patients admit that they smoke.
Second-hand smoking was reported in 33% of the total population and 86% of the
active smokers(78% had a smoking family member).
In the 35 patients admitting smoking post-LTx,10 patients suffered from chronic
rejection (28% compared with 25% of the total population) and solid tissue cancer was reported in 6 patients (17% compared with 7% of the total population)
(p=0.03), median follow–up time in both groups is comparable.
11% of the patients smoked after LTX, especially the COPD patients. There
increased risk for de development of a solid tissue cancer. There is a discrepancy
between the eCO and there questionnaire therefore combining with urinary cotinine
seems to be necessary.

P2439
Management of cystic fibrosis patients – The South Australian lung
transplant satellite centre experience
Vinod Aiyappan 1 , Hugh Greville 2 , Mary Kelly 2 , Rosie Player 2 , Mark Holmes 2 ,
Chien-Li Holmes-Liew 2 . 1 Respiratory Medicine, Flinders Medical Centre,
Adelaide, Australia; 2 Respiratory Medicine, Royal Adelaide Hospital, Adelaide,
Australia

LTx has been shown to be associated with bronchial anastomosis healing complications. We hypothesized that, in select LTx recipients, sirolimus due to its
antiproliferative properties and minimal side effect profile when began within the
first post-operative month is safe and associated with a favourable short and long
term outcome.
Materials and methods: Between December 2004 and October 2011, 62 LTx
were performed at a single institution. Ten patients (16.1%) mean age 46.9±11.9
years old were selected to received early sirolimus based immunosuppression
regime along with cyclosporine and prednisone with all receiving induction immunosuppression. Patients were selected to receive early sirolimus based on an
uncomplicated post-operative course and decisively after bronchoscopic assessment.
Results: Sirolimus was begun on mean POD 20.5±5.4 (14-32). In-hospital/30-day
mortality was 0%. On long-term follow up 3 patients died, 2 due to bacterial
infection and in one patient PCP infection. Mean survival was 3.6±1.9 years (1.1
– 6.9), 1-year survival was 90% and 5-year survival was 75%. In 4 patients (40%)
sirolimus was stopped, in 3 due to infection and in one because of re-transplant.
None of the patients displayed BOS based on FEV1. In the patients still taking
sirolimus renal function was within normal range. The study patients did not suffer
increased rate of bacterial, PCP or CMV infection when compared to standard
immunosuppression patients.
Conclusion: Contradictive to previously published studies, our results show that
early sirolimus based immunosuppression is safe and is associated with a beneficial
side-effect profile.

P2441
Use of immune cell function assay in immune surveillance of lung transplant
recipients: Correlations with clinical outcome and other immune assays
Francesco Bini, Annamaria Grasso, Simona Miserere, Rita Di Domenica,
Monica Morosini, Tiberio Oggionni, Manuela Cova, Luisetti Maurizio,
Federica Meloni. Haematological Pneumological & Cardiovascular Science Section of Pneumology, University of Pavia & Foundation IRCCS Policlinico San
Matteo Pavia, University of Pavia, Italy
Introduction: Infection still remains a significant cause of morbidity after lung
transplantation. The Cylex ImmuKnow assay (IKA), provides a global assessment
of CD4 T cell immune function to help monitor the immune reactive capacity of
graft recipients. We use IKA in the immunological follow-up of lung recipients.
We assess clinical utility of IKA and correlate its results with other immunological
parameters.
Methods: IKA was always performed on clinical demand. From October 2008 to
February 2012 we performed IKA on 110 samples. The values of CD4+ T cell activation were classified as strong (> than 525ng/mL of ATP), moderate (525<>225)
and low (< 225). Than we correlated a subgroup of 74 IKA samples with CD4+
cells, CD8+ cells, ratio CD4+/CD8+, NK cells, CD4+CD25high CD127-/dim cells in
blood and BAL.
Results: High correlation between lower values and the occurrence of infectious
episodes was observed (p<0.05).
Number of infections and IKA levels

Introduction: Lung Transplantation (LTx) has been shown to improve the morbidity and mortality in selected patients with cystic fibrosis (CF). The South
Australian (SA) LTx unit is a unique non-surgical LTx centre, which manages CF
patients pre and post-operatively (after 3 months of transplant).There is to date no
published data regarding the outcomes of LTx recipients with CF who are being
managed by a satellite centre.
Aim: To measure the outcomes of CF patients managed by the SA lung transplant
unit and compare this with national and international data
Methods: Retrospective single-centre observational study using case-notes and
laboratory data
Results: Thirty one SA CF patients received LTx between 1990-2011.This accounts for 25.4% of LTx recipients managed at this centre (Compared to 26.9%
from 2010 International society for heart and lung transplantation (ISHLT) data
and 35% from the Australia and New Zealand Cardiothoracic Organ Transplant
Registry(ANZCOTR). Mean age at LTx transplant was 29 years. Twenty-eight patients received double lung transplant and 3 patients received heart-lung transplant.
Mean FEV1 pre-LTx was 19.6% predicted. 1-year survival post LTx was 94%
and 5-year-survival after LTx was 66.7% compared to 84.3% and 60.58% (ISHLT
data) and 87.8% and 60% (ANZCOTR data) respectively. Sixty four percent of
patients were free from bronchiolitis obliterans syndrome (BOS) at the end of 5
years, compared to 53.9% (ISHLT).
Conclusions: Outcomes from management at the SA satellite centre following
LTx for CF are equivalent or better than Australian and International results.

P2440
Early sirolimus immunosuppression is safe in lung transplantation
Jacek Wojarski, Slawek Zeglen, Marek Ochman, Wojtek Karolak,
Marian Zembala. Department of Cardiac Surgery and Transplantology, Silesian
Center for Heart Disease, Zabrze, Poland
Background: Sirolimus based immunosuppression administered de-novo after

Infections
Non infections
Total

Patients number

No. low IKA

No. moderate IKA

No. strong IKA

80
30
110

44
10
54

25
17
42

11
3
14

Instead, no correlation was found with the biopsy confirmed diagnosis of acute
rejection.
Values of IKA did not correlate with levels of tacrolimus (P=0,8).
Similarly, only a trend toward an inverse relationship was present with CD4+ cell
counts.
As for Treg cells counts, again no significant correlation was present.
Of note in 81% of low IKA results, the test was the basis of a change in the
immunosuppressive regimen.
Conclusion: IKA values are helpful in identifying patients at high infectious risk
and can be used to adapt IS regimen to patient need.

P2442
Effect of the type of end-stage lung disease on postoperative evolution of lung
transplantation patients
Marc Brosseau, Thomas Vandemoortele, Charles Poirier. Department of
Medicine (Respirology Division), Centre Hospitalier de l’Université de Montréal
(CHUM), Montreal, QC, Canada
Introduction: The postoperative period is a critical time in lung transplantation. It
has already been established that the type of end-stage lung disease has an impact
on the survival benefit after lung transplantation. However, the specific aspects of
postoperative evolution such as mechanical ventilation duration (MVD), intensive
care unit length of stay (ICU LOS), and hospital LOS have not been extensively
studied.
Methods: We reviewed the experience in our center through a retrospective chart
analysis of 201 patients who underwent lung transplantation from 2004 to 2010. We
investigated if the MVD, ICU LOS, hospital LOS and the need for a tracheotomy
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Abstract P2442 – Table 1. Results

Total Cohort
Cystic Fibrosis
Idiopathic Pulmonary Fibrosis
Chronic Obstructive Pulmonary Disease
Alpha-1-Antitrypsin deficiency
Other

Number of patients

Median ICU LOS
(days)

Median MVD
(days)

Number of Tracheotomies

Median Hospital LOS
(days)

Mortality

201
74
45
46
14
22

4
4
24
3
4
5

1
1
15
1
1
1

38
7
22
5
2
2

25
22
38
22
26
27

24
3
11
5
1
4

are related to the underlying end-stage lung disease. We analyzed the data with
descriptive statistics to identify differences between subgroups. Access to medical
charts was granted by the Research Ethics Committee.
Results: Our results show that Idiopathic Pulmonary Fibrosis (IPF) patients have
much longer MVD, ICU LOS and hospital LOS, require more tracheotomies
and have higher mortality in the postoperative period when compared to other
end-stage lung diseases (Table 1).
Conclusion: Patients with IPF have longer ICU LOS and this seems to be related
to longer MVD. Further research could address methods of improving weaning
from mechanical ventilation in these patients.

P2443
Outcomes of lung transplantation for bronchiectasis
Jodie Birch 1 , Katy Hester 2 , Gareth Parry 4 , Kate Gould 3 , John Dark 4 ,
Stephen Clark 4 , Gerard Meachery 4 , James Lordan 4 , Andrew Fisher 1,4 ,
Paul Corris 1,4 , Anthony De Soyza 1 . 1 Transplantation and Immunobiology Group,
Newcastle University, Newcastle upon Tyne, United Kingdom; 2 Sir William Leech
Centre for Lung Research, Freeman Hospital, Newcastle upon Tyne, United
Kingdom; 3 Department of Medical Microbiology, Freeman Hospital, Newcastle
upon Tyne, United Kingdom; 4 Transplantation and Immunobiology Group
Institute of Transplantation, Freeman Hospital, Newcastle upon Tyne, United
Kingdom
Background: Non-cystic fibrosis bronchiectasis (nCFBr) is an infrequent indication for lung transplantation and poorly described compared to CF and COPD. We
describe our experience in the largest series to date.
Methods: Retrospective review of case-notes and transplant databases from1990
to date (22 years). Two time cohorts were set (1990-2000 and 2001-present date).
Results: 43 patients with nCFBr underwent lung transplantation at our centre. 42
patients had bilateral lung and one had heart-lung transplantation. Median age at
transplant was 48 years. Mean pre-transplant FEV1 was 22% predicted (range,
10%-49%; n= 38). At assessment 84% (32 of 38 complete datasets; 32/38) were
in respiratory failure. Pre-transplant mean BMI was 25.2kg/m2 and osteoporosis
was seen in 50% (15/30). Pseudomonas aeruginosa was isolated in 63% (22/35)
at assessment and in 46% (18/39) at time of transplant. More patients were
transplanted in the first cohort (n=26 vs. n=17). Mean pre-transplant FEV1 (% of
predicted) were similar in both time cohorts (21% vs. 23%, p=NS) though patients
transplanted in 1990-2000 were younger (mean; 45 vs. 51 years, p=0.026). Our
survival values were 74% at 1 year, 64% at 3 years, 61% at 5 years and 48% at
10 years. Infection and multi-organ failure were common causes of death within
1 year post-transplant.
Conclusions: P. aeruginosa infection is not universally seen in our cohort. Our survival rates are comparable to prior smaller nCFBr series (Beirne, P.A. et al. J Heart
Lung Transplant 2005;24:1530-5) but are poorer than those for CF at our centre
(Meachery, G. et al. Thorax 2008;63:725-731). Patients transplanted for nCFBr
have significant osteoporosis rates and are increasingly older at transplantation.

Table 1
Pretransplant variables
Age (years)
Apnea-Hypopnea Index (number per hour)
Body Mass Index (kg/m2 )
Arterial pressure of CO2 (mmHg)

NIV group, mean (SD)

NIV group, mean (SD)

54,25 (8,86)
11,57 (13,4)
23,82 (5,0)
46,7 (12,1)

53,14 (13,12)
7,55 (5,9)
22,16 (3,3)
43,5 (9,8)

Table 2
Postransplant variables

NIV group, mean (SD)

Invasive ventilation time in the ICU (hours)
Lenght of ICU stay (days)

41,5 (31,4)
6,3 (2,5)

Non-NIV group, mean (SD)
38,8 (36,2)
6,9 (6,2)

Conclusions: NIV can be a useful tool in the early postextubation period of lung
transplantation. We observed a diminution of ICU length stay in the NIV group,
although the difference was not statistical significant.

P2445
Seasonality in airway pathogens during the first year after lung
transplantation: A single center experience
Zsuzsanna Kovats, Zoltan Sutto, Gabriella Murakozy, Aniko Bohacs,
Csaba Vajai, Krisztina Czebe, Gyorgy Losonczy, Veronika Muller. Department of
Pulmonology, Semmelweis University, Budapest, Hungary
After lung transplantation (LuTx) high level of immunosuppression is needed
to prevent rejection, which makes recipients more susceptible to infections. Pulmonary infections are a major clinical problem during the first postoperative
year and regular surveillance examinations and immediate adequate treatment is
mandatory. As seasonality of respiratory tract infections is well known in chronic
pulmonary diseases, we assessed pathogen spectrum and number of infections in
the first postoperative year in LuTx recipients.
Airway pathogens registered during the first posttransplant year in 16 Hungarian
LuTx patients (underlying disease: cystic fibrosis: 8, interstitial lung disease: 4,
obstructive lung disease: 3, primary pulmonary hypertension: 1) were analyzed.
Microbiological samples were taken from upper and/or lower respiratory tract
and serum as part of the routine care. Number of positive samples was analyzed
according summer (S=March to August) and winter (W=September to February)
period.
A total of 107 infections were registered during the first posttransplant year. The
most frequent pathogens were Gram negative bacteria (n=48) and fungi (n=33).
Total number of respiratory infections in S were significantly less frequent as
compared to W (S=40, W=67; including Gram positive: S=8, W=11; Gram negative: S=16, W=31; fungi: S=13, W=20; other: S=4, W=4) independent of the
season when LuTx was performed. We report increased number of respiratory
tract infection in W period in the first postoperative year in LuTx recipients. More
intensive vigilance for possible infections is needed during the W period in these
patients.

P2444
Use of noninvasive ventilation in the early postoperative period of lung
transplantation
Ana Hernández Voth 1 , Regulo Avila Martínez 2 , Javier Sayas Catalán 1 , Alicia De
Pablo Gafas 1 , Eloisa López López 3 , Virginia Pérez González 1 , Olga González 3 ,
Pablo Gámez García 2 . 1 Pneumology Service, 12 de Octubre University Hospital,
Madrid, Spain; 2 Thoracic Surgery Service, 12 de Octubre University Hospital,
Madrid, Spain; 3 Anesthesia Service, 12 de Octubre University Hospital, Madrid,
Spain

P2446
Microbiological impact of regular colistin use in a population of lung
transplant recipients
Mohamed Al-Aloul 1 , Bashar Al-Sheklly 1 , Jamal Salai 1 , Barbara Isalska 2 .
1
Transplant Unit, Wythenshawe Hospital, Manchester, United Kingdom;
2
Department of Microbiology, Wythenshawe Hospital, Manchester, United
Kingdom

Aim: To describe the results of noninvasive ventilation [NIV] in the early postoperative period of lung transplantation [LT]
Methods: Restrospective study of NIV in the early postoperative period of LT
patients from October 2008 to December 2011. Patients were selected for postextubation NIV according to their performance in spontaneous breathing t-tube
trial and clinical criteria of the LT team. Data regarding to pretransplant condition,
surgical procedures and early postoperative management were recorded.
Results: During this period 41 patients had LT. Principal indications were due
to COPD (45,2%), Usual Interstitial Pneumonitis [UIP] (16,7%) and Idiopathic
Pulmonary Fibrosis [IPF] (11,9%). Four patients have had home NIV, all of them
due to COPD. Twelve patients (29,2%) received NIV in the early postoperative
period (NIV group), 6 of them had IPF, 5 COPD and 7 (58,3%) had billateral
LT. There were no statistical significant differences between NIV and Non-NIV
groups in the pretansplant nor in the postransplant variable analyzed.

Long term outcomes of lung transplantation (LTx) are partly limited by infection.
Due to increasing prevelance of multiresistant Pseudomonas aeruginosa (Pa) isolates we use colistin regularly in our LTx recipients and we now present its impact
on microbiological surveillance.
Population: 3 groups between June 2005 and December 2011. Gp1: IV colistin
for new and past LTx with confirmed or suspected gram negative infection not
responding to treatment with tazocin (n=171). Gp 2: Prophylaxis in CF recipients
with previous Pa to prevent/delay graft colonisation (n=32): colistin/TOBI nebs
alternate months for 1 year then withdraw. Gp 3: Eradication of new Pa isolates in
Pa naïve recipients (n=29): 2 weeks of IV B-lactam+colistin followed by 3 months
of nebulised colistin. Gp 2 and 3 had sputum/bronchial lavage tested 3 monthly
for 1 year after treatment.
Results: Gp1- 443 courses of IV colistin, median dose 3 mu/day for a median 16
days; pathogens were confirmed in 69%. Gp2- continued growth, no growth and
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intermittent growth of Pa was seen in 23, 7 and 2 patients during surveillance. Pa
was re-isolated from 4 at 4 months post prophylaxis. Gp3: 22 did not grow Pa after
treatment and 17 showed no further isolates during follow up. 1141 sputa/lavages
were analysed. Colistin resistance was not seen in any Pa isolates on E-test. New
isolates of Stenotrophomas (x2), Ralstonia (x1) and Proteus (x1) were seen during
colistin. 4 B. cepacia cases was seen in 2009, only 1 had received colistin.
Conclusion: Colistin can be used for various indications in LTx recipients with
satisfactory outcomes. its regular application did not appear to induce resistance
in pseudomonas nor select new resistant pathogens.

P2447
Incidence of viral infections in patients with lung transplantation
Pierre-Olivier Bridevaux 1 , John-David Aubert 2 , Paola Soccal 1 , Thierry Rochat 1 ,
Laurent Kaiser 1 . 1 Pulmonary Division, University Hospitals, Geneva,
Switzerland; 2 Pulmonary Division, Centre Hospitalier Universitaire Vaudois,
Lausanne, Switzerland
Lung transplant recipients (LTR) are at risk of respiratory viral infection (VI). Our
goal was to characterize clinical factors associated with upper or lower respiratory
tract VI, as well as the relation between VI and acute graft rejection (AR) in a
cohort of LTR patients.
Method: LTR patients (n=112) from Lausanne & Geneva University hospitals
had systematic nasopharyngeal swabs (NPS) and when indicated bronchoalveolar
lavage (BAL) with transbronchial biopsy (N visits=903). We screened 18 distinct respiratory viruses with rt-PCR during: a) seven 6-week investigator-driven
screening period (n=570), b) regular (n=124) and c) emergency visits (n=209).
Results: During follow-up, 172/903 VI (19%) were identified in 68/112 (61%)
LTRs with 34/276 infected BAL and VI rate was highest during emergency visits
(p<0.01).

Results: A total of 18 patients underwent lung transplant during this period. There
were 8 male and 10 female recipients. A total of 6 patients developed acinetobacter
baumannii multidrug resistant pneumonia. The primary graft dysfunction was seen
in 100% vs. 91%; median duration of mechanical ventilation was 14 vs. 2; median
ICU length of stay was 19.5 vs. 6.5; acute kidney injury was 33% vs. 41% and
mortality was 33% vs. 8% in the acinetobacter vs. non acenetobacter group.
Conclusion: Isolation of acinetobacter baumannii in respiratory culture from donor
lungs was associated with worse outcomes in transplanted patients as compared
to donor lungs without acinetobacter. Antibiotic coverage should be tailored to
include this organism when suspected as soon as possible. Also a method for rapid
identification of acinetobacter baumannii is needed.

P2449
Basilixmab induction in lung transplant, initial experience from Saudi Arabia
Basha Khan, Eid Almutairy, Imran Nizami. Pulmonary Medicine/Lung
Transplant Unit, KFSHRC, Riyadh, Saudi Arabia
Introduction: About 55% of lung transplant recipients experience acute cellular
rejection within the first year after transplant. The number and severity of episodes
of acute rejection can be reduced using induction therapy. Basiliximab, a chimeric
anti-interleukin-2 monoclonal antibody, has shown safety and efficacy in the prophylaxis of acute solid organ rejection. The aim of our study was to evaluate
the frequency and severity of acute cellular rejection in lung transplant patients
surviving >30 days after the lung transplant surgery.
Method: Retrospective chart review of all the patients transplanted between March
2010 and Jan 2012 and surviving >30 days. All patients recieved the first dose
of Basiliximab induction intraoperatively. In some of the patients the second dose
was omitted due to donor transmitted pneumonia. In addition all patients received
the same triple immunosuppressive therapy as per our protocol. Episode and
severity of acute rejection, infective episodes due to bacteria, virus(cmv),fugus
were recorded.
Result: 2O patients underwent lung transplant over a period of 2 year. M:F 9:11.
Three patients were excluded due to early postoperative death. Eight patients
received full dose (day0,4) [group 1]. Nine patient’s recieved only one dose on
day (0) [group 2]. In group 1 only 1/8 patients had acute cellular rejection grade
≥ 2, whereas in group 2, 3/9 patients had acute cellular rejection grade ≥ 2.
Conclusion: Our preliminary study shows basiliximab induction reduces incidence
of acute rejection without significantly increasing the risk of CMV and invasive
fungal infections.

P2450
Diagnostic accuracy of the Berlin questionnaire and the Stop Bang
questionnaire for determining sleep-disordered breathing in lung transplant
recipients
Olga Chan 1 , Thomas Rabis 1 , Bjoern E. Kleibrink 1 , Yi Wang 1 , Nina Langguth 1 ,
Isaak Moraides 1 , Gerhard Weinreich 1 , Markus Kamler 2 , Helmut Teschler 1 ,
Urte Sommerwerck 1 . 1 Department of Pneumology, Ruhrlandklinik, West German
Lung Center, University Hospital Essen, Germany; 2 Department of Thoracic and
Cardiovascular Surgery, West German Heart Center, University Hospital Essen,
Germany
Viral infection rates

n virus/visits (%)

Screening periods

Regular visits

Emergency visits

82/570 (14%)

19/124 (15%)

71/209 (34%)

Rhinoviruses were most frequent both in NPS (n=85/138, 65%) and BAL (n=20/34,
59%). New symptoms were reported in 73% of VI. AR was not associated with
VI nor initiation of AR therapy up to 3 months (both p=0.5). Association wa
unchanged when restricted to VI other than rhinovirus.
Conclusion: Viral infection rate is high among LTR and related to one third of
emergency visits. In this study, common viral infection was not associated with
acute rejection or initiation of acute rejection therapy within 3 months.

P2448
Prevalence and outcome of donor transmitted Acinetobacter baumannii in
lung transplant patients in Saudi Arabia
Eid Almutairy, Naseer Alshekaily, Basha Khan, Waleed Saleh, Imran Nizami.
Pulmonology/Lung Transplant Unit, KFSHRC, Riyadh, Saudi Arabia
Background: Donor transmission of organism to the lung transplant recipient is
a known entity. The shortage of ideal donors and the increasing pool of lung
transplant candidates is increasing the pressure to utilize extended donors. Large
number of our donors have been on ventilator for extended period of time, hence
bringing the risk of nosocomial infections. We describe our experience with
acinetobacter baumannii pneumonia in the lung transplant patients.
Methods: Retrospective chart review of all the patients transplanted between
March 2010 and August 2011. The patients with acinetobacter baumannii pneumonia transmitted from donors were compared to those not affected by such
infections. The primary graft dysfunction, duration of mechanical ventilation, ICU
length of stay, acute kidney injury and mortality were measured.

Background: There is accumulating evidence that the prevalence of sleepdisordered breathing (SDB) is higher in after lung transplant recipients compared
to the general population. It can be hypothesized that SDB is associated with
arterial hypertension, pro-inflammatory state and putatively graft failure in lung
transplant recipients. Therefore, it is of clinical implication to establish reliable
and easy means to identify patients with SDB.
Objectives: We tested the hypothesis that the diagnostic accuracy of the Berlin
Questionnaire and the Stop Bang Questionnaire is high in order to identify patients
with SDB in a lung transplantation population.
Methods and patients: In an ongoing prospective study 28 clinically stable lung
transplant recipients (16 male, age 54.8±8.4 years, BMI 25.5±4.1 kg/m2 , range
6 months to 9 years after transplantation) were screened for SDB by the Berlin
Questionnaire and the Stop Bang Questionnaire. These results were compared to
in-lab polysomnography (PSG). Diagnostic accuracy of both questionnaires was
compared to gold standard PSG using a cut-off AHI of 10/h as definition for SDB.
Results: The prevalence of SDB was 57%. Sensitivity and specificity for the Berlin
Questionnaire was 8% and 80%, respectively. The corresponding values for the
Stop Bang Questionnaire were 85% and 30%.
Conclusions: The diagnostic accuracy of the Berlin Questionnaire and the Stop
Bang Questionnaire is poor for determining SDB in clinically stable lung transplant
recipients. Therefore, PSG is strongly recommended to rule out relevant SDB in
these patients irrespective of sleep complaints.

P2451
Kfc determination after ischemia-reperfusion in lungs treated with sildenafil
and tadalafil
Raúl Guerra, Carlos Bravo, Nadezdha Aguilar, Diana Aguilar, Patricio Santillán.
Experimental Surgery, Instituto Nacional de Ciencias Médicas y Nutrición
“Salvador Zubirán”, México City, D.F, Mexico
Ischemia reperfusion phenomenon (IR) is the major factor implicated in primary
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graft failure, condition that occurs around the 20% of the lung transplants. Some
drugs in theory can diminish the IR injury. Sildenafil and tadalafil are drugs that
inhibit the 5-Phosphodiesterase, enzyme that inhibits cGMP, leading to vasoconstriction, edema and finally organ failure. The inhibition of 5-phosphodiesterase
results in dilatation of pulmonary vasculature and lower hydrostatic pressure,
likely decreasing edema formation. The objective of this study was to determinate
the edema formation in lungs treated with Sildenafil and tadalafil in animal (ex
vivo) model of ischemia-reperfusion. Lung blocks were harvested (Wistar rats)
and distributed in the following groups (G): G I: immediately reperfusion. G II:
8 hours preservation, and reperfusion. G III and G IV: Sildenafil (0.7 mg/kg) or
tadalafil (0.15 mg/kg) donor pretreatment respectively, 8 hours preservation, and
reperfusion. Pulmonary arterial pressure (PAP), pulmonary venous pressure (PVP),
lung difference weight (W), pulmonary capillary pressure (PCP) and the capillary
filtration coefficient (Kfc) were measured.
Results (mean ± SE): PAP (mmHg): G I: 20.31±1.23, G II: 25.53±3.31, G III:
20.78±0.90, G IV: 18.94±1.87. Kfc (ml/min/cmH2O/100gr): G I: 0.18±0.047 G
II: 0.99±0.89 G III: 0.34±0.12 G IV: 1.81±0.90*. p=<0.05.
Conclusion: Donor pretreatment with sildenafil decrease PAP and edema formation compared with lungs without pretreatment (not statistical significant). The
use of tadalafil decrease the PAP (not statistical significant) but increase the lung
edema formation (statistical significant) compared with control lungs.

P2452
Pulmonary alveolar proteinosis due to monocytopenia: Lung transplant or
haematopoeitic stem cell transplant?
Matthew Lane, Matt Collins, Venetia Bigley, Chris Morgan, James Lordan.
Respiratory Department, Institute of Cellular Medicine, University of Newcastle
upon Tyne/Freeman Hospital, Newcastle, United Kingdom
Pulmonary Alveolar Proteinosis (PAP) is characterised by the accumulation of periodic acid Schiff-positive, lipid-rich material in alveoli and progressive respiratory
failure. It occurs in two distinct forms: auto-immune (primary PAP) or secondary
to an associated systemic disorder. Treatment options include whole lung lavage,
and Granulocyte Macrophage-colony stimulating factor (GM-CSF).
We describe a 22-year-old female presenting with breathlessness, pulmonary infiltrates, recurrent pulmonary sepsis and severe Type 2 respiratory failure requiring
oxygen therapy and non invasive ventilation (NIV). HRCT scan and VATS biopsy
confirmed a diagnosis of PAP. Anti-granulocyte-macrophage colony-stimulating
factor (GM-CSF) autoantibody levels were low, and response to whole lung lavage
(WLL, 50 litres) transient.
An extensive search identified a monocytopaenia and family history of haematological malignancies prompting bone marrow and skin biopsy identifying a
deficiency in circulating monocytes, B lymphocytes and NK lymphocytes, and
tissue dendritic cells. The pattern was consistent with an autosomal dominant and
sporadic monocytopenia with susceptibility to infection and PAP (Vinh et al Blood
2010).
A matched unrelated-donor allogeneic stem cell transplant was performed. Progressive respiratory improvement resulted with no current symptoms of breathlessness,
weaning from NIV and LTOT, improved lung function and reduction of alveolar
infiltrates. Blood monocyte count now in low normal range.
We wish to highlight haematopoietic stem cell transplant as treatment for a rare
secondary form of PAP due to DC, monocyte and lymphoid (DCML) deficiency
(Bigley et al. J Exp Med 2010).

mean Pneumonia Severity Index (PSI) scores were 101.8±35.8 and 91.0±28.9
(p=0.006) and CURB-65 scores were 2.3±1.0 and 2.0±0.8 (p=0.002), respectively.
The length of hospital stay was 9.5±6.1 days in the combination and 8.5±4.4 days
in the FQ groups (p=0.24). The rates for cure, partial improvement and mortality
were 59.1%, 28.2%, 12.8% for the combination group versus 72.6%, 24.2%, 3.2%
for the FQ group, respectively. There was no significant difference between the
improvement rates; on the other hand, the mortality was higher in the combination
group (p=.0.03). Logistic regression analysis showed that mortality was associated
with PSI score and not with the choice of antibiotic treatment. In this retrospective
analysis of TURCAP database, the clinical success rates were similar in patients
who received a combination of beta lactam and macrolide and fluoroquinolone
monotherapy. The lower mortality observed in the latter group was found to be
associated with less severe disease at presentation.

P2454
Pharmacokinetics and pharmacodynamics of newer fluoroquinolones in
patients with lower respiratory tract infections
Paschalina Kontou 1 , Kalliopi Chatzika 2 , Katerina Manika 3 , Georgia Pitsiou 3 ,
Maria Sionidou 3 , Ioannis Kioumis 3 . 1 ICU, G. Papanikolaou Hospital,
Thessaloniki, Greece; 2 Pharmocokinetics Laboratory, Pulmonary Department,
Aristotle University, Thessaloniki, Greece; 3 Pulmonary Department, Aristotle
University, Thessaloniki, Greece
Introduction: Levofloxacin (LVF) and moxifloxacin (MXF), have been recommended as first line therapy for patients with acute exacerbations of chronic
bronchitis and community-acquired pneumonia.
Aim: The aim of this study is to evaluate the pharmacokinetic (PK) and pharmacodynamic (PD) parameters of LVF and MXF for lower respiratory tract infections
(LRTI).
Methods: Eighteen patients (2 groups of 9, aged 69.6±8.7 and 74±8.8) with LTRI
received 500 mg LVF IV q12h or 400 mg MXF IV q24h. Serial blood samples
were obtained at steady state condition (3rd day of therapy). Plasma concentrations
were determined by a validated HPLC method. The PD target was evaluated for
both antibiotics based on our hospital’s MIC90 of the most common respiratory
pathogens.
Results: The PK data are presented in Table 1.
Table 1. PK data

LVF
MXF

Cmax (μg/mL)

AUC24 (hr·μg/mL)

CL (L/hr)

T1/2 (h)

Vss (L)

6.26±1.02
4.86±1.1

53.98±18.97
38.02±5.57

20.5±7.8
10.7±1.3

9.49±6.14
14.52±6.95

208.6±87.7
171.9±66.8

Both antibiotics exhibited large volumes of distribution (Vss). They achieved the
PD target in all patients against the majority of strains of the commonest respiratory
pathogens in our hospital, as shown in table 2.
Table 2. PD data

LVF
MXF

AUC/MIC (S. pneumoniae)

AUC/MIC (H. influenzae)

AUC/MIC (M. catarrhalis)

AUC/0.5
107.97±37.94
AUC/0.25
152.08±22.27
p=0.005

AUC/0.03
1799.47±632.25
AUC/0.006
633.68±92.78
p<0.001

AUC/0.06
899.74±316.13
AUC/0.006
633.68±92.78
p=0.102

Conclusions: LVF and MXF exhibit a favorable PK profile in patients with LRTI.
There is adequate PD exposure against most strains of S. pneumoniae, H. influenzae
and M. catarrhalis with low MICs.

263. Management of severe respiratory
infections
P2453
Comparison of treatment outcomes in community-acquired pneumonia
patients treated with beta lactam-macrolide combination versus
fluoroquinolone monotherapy
Oguz Kilinc 1 , Oznur Soylar 1 , Aykut Cilli 2 , Aysin Sakar 3 , Sezai Tasbakan 4 ,
Hulya Ellidokuz 5 , Burcu Celenk 2 , Cemile Cetinkaya 3 , Canan Gunduz 4 ,
Abdullah Sayiner 4 . 1 Chest Diseases, Dokuz Eylul University Faculty of Medicine,
Izmir, Turkey; 2 Chest Diseases, Akdeniz University Faculty of Medicine, Antalya,
Turkey; 3 Chest Diseases, Celal Bayar University Faculty of Medicine, Manisa,
Turkey; 4 Chest Diseases, Ege University Faculty of Medicine, Izmir, Turkey;
5
Biostatistics, Dokuz Eylul University Faculty of Medicine, Izmir, Turkey
The clinical outcomes of patients with community-acquired pneumonia treated in
accordance with the recommendations of Turkish Thoracic Society (TTS) guidelines and who had received beta lactam-macrolide combination or fluoroquinolone
(FQ) monotherapy were evaluated using the data from four contributing sites to
the TURCAP database of TTS Assembly of Respiratory Infections. A total of
343 patients was included. Of these patients, 63.6% had received combination
treatment and 36.4% had received FQ monotherapy. There was no difference
between the two groups regarding age, gender and comorbidities. However, the

P2455
Combination therapy (beta-lactam+macrolide) vs fluoroquinolone
monotherapy for the treatment of CAP
Charalampos Triantafyllidis 1 , Vasilios Kapordelis 1 ,
Elissavet-Christina Philippidou 3 , George Papaetis 1 , Maria Apostolidou 1 ,
Ioannis Nikolopoulos 2 , Dora Orfanidou 1 , Angelos Pefanis 1 . 1 3rd Department of
Internal Medicine, Medical School, National and Kapodestrian University of
Athens, Attica, Greece; 2 Centre for Respiratory Failure and Intensive Care Unit,
“Sotiria” General Hospital for Thoracic Diseases, Athens, Attica, Greece; 3 1st
Department of Respiratory Medicine, Kavala General Hospital, Kavala, Greece
Background: According to the 2007 IDSA/ATS guidelines for the treatment of
CAP monotherapy with fluoroquinolones is the first choice and combination therapy remains an alternative treatment option. Combination therapy was the first
recommended treatment option by the 2003 IDSA update of practice guidelines
for the treatment of CAP.
Aim of study: The aim of this study was to assess whether any of the two
proposed alternative treatment options for CAP is statistically superior and related
with advanced clinical course.
Material and methods: A prospective observational study which incorporated 300
immunocompetent adults, who referred to the ER of “Sotiria” General Hospital
for Thoracic Diseases and after diagnosed with CAP, were all hospitalized.
Results: 250 patients (83.33%) received combination therapy and 50 patients
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(16.67%) received monotherapy with fluoroquinolone. 235 (94%) out of the 250
patients who received combination therapy had a favourable clinical course (survived) and 15 (6%) had an unfavourable clinical course (died). 42 (85%) out of
the 50 pts who received monotherapy with fluoroquinollone survived and 8 (15%)
of them died. The mortality rate of the second group was significantly higher than
the mortality rate of the first group (15% vs 6% respectively, p=0.033).
Conclusion: The mortality rate of hospitalized patients with CAP receiving
monotherapy with fluoroquinolones was significantly higher compared to patients
receiving combination therapy. There are a few other studies supporting these
results and one possible explanation could be the immunomodulating activity of
macrolides, which is verified but still a field of detailed, extended and persistent
investigation.

P2456
Tolerance of nebulised gentamicin in adult bronchiectasis – A single centre
study
Jonathan Miller, Hilary Tedd, Sunny Syba, Helen Groves, Anthony De Soyza.
Adult Bronchiectasis Service, Freeman Road Hospital, Newcastle Hospitals NHS
Foundation Trust, Newcastle upon Tyne, United Kingdom
Background: British Thoracic Society non CF bronchiectasis (nCFBr) guidelines
suggest that long-term nebulised antibiotics should be considered in patients with
more than 3 exacerbations per year. Nebulised gentamicin reduces bacterial load
and exacerbations in nCFBr. Adverse effects can occur with aerosolized delivery
of antimicrobials and so limit their use. We studied the tolerability of nebulised
gentamicin in a real world population
Methods: We measured spirometry in nCFBr patients challenged with 80mg of
nebulised gentamicin, at baseline, 1min, 5min, and 10min post nebulised gentamicin. Long term tolerability and benefits were assessed
Results: Forty-two patients (19male:23female) were enrolled Feb 2010-Dec 2011.
Mean age was 60yrs (range 17-77). Colonisation with P.aeruginosa, H.influenzae
and S.aureus was seen in 17(40%), 11(26%) and 4(9%) patients respectively.
Mean baseline FEV1 was 1.48L/min (56% pred), range 0.3-3.75L/min (16-108%
pred). Mean FEV1 was preserved at 1min (1.45L/min), 5min (1.52L/min) and
10min (1.53L/min) post nebulised gentamicin. There was no difference between
pre-dose and 10min post-dose FEV1 (p>0.05). One patient was unable to tolerate
the nebulised challenge due to fall in FEV1 and symptoms. Long-term, 8 patients
(19%) were unable to tolerate nebulised gentamicin due to side effects. It was
stopped in 5 patients (12%) as they did not report benefits
Conclusions: These data show nebulised gentamicin is well tolerated in acute challenges even in patients with severe airflow obstruction but long-term adherence
declines. We aim to present microbiological data. The utility of acute challenge
tests remain unclear in predicting longer term tolerability.

11% had legionella antigen analysis compared with 16% in 2008. 10% had atypical
serology carried out in 2011 and 22% in 2008. 12% had viral PCR compared to
5% in 2008.
In total, only 2.4% of patients had all of the recommended microbiology investigations (2.1% in 2008). 35.2% had no microbiology testing (21% in 2008,p=0.02).
Conclusions: Recommended microbiology investigations are underutilised in CAP
patients. There has been a reduction in microbiological testing in comparison with
2008 figures.

P2458
Management of community acquired pneumonia (CAP) in a UK district
general hospital (DGH)
Usman Maqsood 1 , Nawaid Ahmad 2 . 1 Acute Medical Unit, Solihull Hospital,
Birmingham, United Kingdom; 2 Respiratory Medicine, New Cross Hospital,
Wolverhampton, United Kingdom
Background: Although there are published BTS guidelines [Thorax 2009;64(Suppl
III)] for the management of CAP; its practice across UK hospitals is variable and
at times lacking; in achieving satisfactory outcomes.
Objectives: To audit the management of patients admitted with CAP in a UK
DGH.
Method: A retrospective audit was undertaken between the periods covering
01/10/2010-31/08/2011. We included all patients admitted through the emergency
or community referral system with a radiological diagnosis of pneumonia. We
excluded patients who were immunocomprised or under 16 years of age.
Results: A total of 56 patients (59% female; n=33) were included. CURB-65 score
was documented in 20% (n=11). With regards to anti-microbial treatment, 12.7%
(n=7) patients were given B-lactam alone, 76.3% (n=42) were given B-lactam +
Macrolide, 10.9% (n=6) were given Levofloxacin and one patient each received
either Metronidazole or gentamycin. Time between diagnosis and first dose of
antibiotic was greater than 4 hours in 57.3% (n=32) patients. 27% (n=15) patients received antibiotics against the published local guidelines (local guidelines
followed BTS guidelines).
Total length of stay varied from 0-101 days with a median of 7.5 days. There were
6 deaths within 30 days of discharge, of which 2 died on admission.
Conclusions: Despite guidelines, there was poor documentation and recognition
of the severity of CAP. There was deviation from recommended prescribing, hence
risking emergence of resistant strains. Many patients received antibiotics beyond
the recommended time window. Therefore, hospitals need to make sure that guidelines are being followed, in order to achieve further reduction in morbidity and
mortality.

P2459
Resistance of problematic gram(-) respiratory pathogens selected from
in-patients (Yaroslavl, Russia, 2011)
Shamil Palyutin, Ilya Zilber, Svetlana Monakhova, Svetlana Angelova,
Marina Ershova, Galina Abrosimova, Elena Poletaeva, Alexander Petrochenko.
Clinical Pharmacology, Yarosalvl State Medical Academy, Yaroslavl, Russian
Federation Pulmonology, Clinical Hospital #2, Yaroslavl, Russian Federation
Clinical Microbiological Laboratory, Infectious Clinical Hospital #1, Yaroslavl,
Russian Federation

P2457
An audit of microbiological investigations performed on patients admitted
with community acquired pneumonia
J.R. Wilson, J.M. Sloan, C.L. Griffin, M.E.M. Wilkie, J.D. Chalmers,
S. Schembri. Respiratory Department, Ninewells Hospital, Dundee, United
Kingdom
Introduction: The British Thoracic Society (BTS) guidelines suggest that blood
and sputum culture be performed in patients with moderately severe communityacquired pneumonia (CAP). Atypical testing and viral PCR are recommended in
severe CAP.
The aim was to identify whether the appropriate microbiological investigations are
being performed on patients with CAP.
Method: This was a retrospective audit. CAP was defined as a clinical diagnosis
of pneumonia in a patient with a new radiographic infiltrate. Microbiology investigations performed in CAP patients were compared against the same data collected
in 94 CAP patients in 2008. The 2009 BTS guidelines served as the audit standard.
Results: 210 patients were included. 55% had blood cultures taken, with bacteraemia confirmed in 15 patients. This compared with 70% having blood cultures in
2008,p=0.02.
16% (34) had sputum culture compared with 25% (24) in 2008, p=0.06.

Backgound: the problem of the spread of resistant Gram(-) agents becomes more
urgent. These changes in the respiratory pathogens in hospitals create difficulties
in antibiotic therapy and lead to increase of patients’ lethality and the burden for
general healthcare.
The aim of our study was to assess the prevalence of resistance of the problematic
Gram(-) pathogens in hospitalized patients.
Methods: Pathogens were isolated from hospitalized patients in Yaroslavl. The
selection of pathogens and the determination of resistance was performed centrally
in the microbiological laboratory (NCCLS standards, disc-diffusion method).
Results: In 2011 in the city’s hospitals 98 strains of Ps. aeruginosae, 71 Acinetobacter spp were allocated from respiratory tract in hospitalized patients.
Resistance of Ps. aeruginosae was extremely high practically to all drugs, including carbapenems. The only exception was polymyxin (all strains were sensitive). The average rate of resistance was 39.2%. Resistance Ps. aeruginosae to
piperacillin/tazobactam, cefoperasone/sulbactam, imipenem, meropenem, ciproflocacin, gentamycin, amikacin was 51, 48, 48, 49, 54, 47 and 48% respectively. At a
relatively acceptable level there was observed resistance to ceftazidime, cefepime
and aztreonam - 16, 23, and 15% respectively. Acinetobacter spp. also showed a
high resistance (in average of 61.9%). Carbapenems remained active (imipenem 99% of strains were sensitive, meropenem - 94%).
Conclusions: The problematic respiratory Gram(-) pathogens as Ps. aeruginosae
and Acinetobacter spp. show high resistance to antimicrobial agents. The greatest
concern is the resistance to carbapenems in Pseudomonas aeruginosa.

Figure 1. Microbiological investigations performed on CAP patients.
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P2460
Evaluating flutter device and the active cycle of breathing technique in
non-cystic bronchiectasis: The prospective randomised study
Gundeniz Altiay 1 , Bilge Uzmezoglu 2 , Necdet Sut 3 , Hakan Tuna 4 , Osman
Nuri Hatipoglu 1 . 1 Respiratory Medicine, Trakya University Hospital, Edirne,
Turkey; 2 Respiratory Medicine, Social Security Hospital, Edirne, Turkey;
3
Department of Biostatistics, Trakya University Hospital, Edirne, Turkey;
4
Departments of Physical Medicine and Rehabilitation, Trakya University
Hospital, Edirne, Turkey
Background: Chest physiotherapy is an important part of the routine treatment of
patients with bronchiectasis. The aim of present study was investigate the efficacy
of two frequently used physiotherapies in bronchiectasis: active cycle of breathing
(ACTB) techniques and the Flutter device.
Methods: A prospective randomized study was performed in 36 stable patients
with non-cystic bronchiectasis at home, in which 4 weeks of daily ACTB (n=17)
were compared with the Flutter device (n=19). We compared symptoms, pulmonary function tests, dyspnea scores and Health-Related Quality of Life with
two different physiotherapy techniques.
Results: We determined cough and weakness was reduced (respectively p=0,000,
p=0,004), sputum expectoration was increased (p=0,002), dyspnea score was reduced (for Medical Research Council p=0,001, for Borg Dyspnea Scale p=0,002)
and Short Form-36 (SF-36) ’Physical Health’ component summaries score was
improved partly (p=0,001) with physiotherapy. No significant changes were note
FVC, FEV1 or symptoms between the two techniques. We found only significantly
general health (p=0.048) and pain feeling (p=0.011) scores in SF-36 with the
Flutter.
Conclusions: Chest physiotherapy is a effective method increasing sputum expectoration, reducing symptoms and dyspnea score and party improvement HealthRelated Quality of Life. ACTB and Flutter techniques are suitable usage at
home-based treatment.

P2461
RCT of chest physiotherapy versus chest physiotherapy and pulmonary
rehabilitation in non cystic fibrosis bronchiectasis
Pallavi Mandal 1 , Manjit Sidhu 2 , Lian Kope 3 , Wendy Pollock 3 ,
Lorna Stevenson 2 , Shelley MacQuarrie 2 , Kim Turnbull 2 , Joanna Pentland 3 ,
Adam Hill 1,2 . 1 Centre for Inflammation Research, QMRI, Edinburgh, United
Kingdom; 2 Respiratory Medicine, Royal Infirmary of Edinburgh, United
Kingdom; 3 Department of Physiotherapy, Royal Infirmary of Edinburgh, United
Kingdom
Aim: To assess the efficacy of pulmonary rehabilitation(PR) in addition to regular
chest physiotherapy in non-cystic fibrosis bronchiectasis.
Methods: Patients with bronchiectasis were invited to participate if their exercise
tolerance was limited, due to bronchiectasis, from Edinburgh Bronchiectasis clinic,
in a prospective study.15 received chest physiotherapy and 15 received PR+chest
physiotherapy. Review was at baseline/4 weeks/8weeks(end of intervention)and
20 weeks(completion of study). Outcome measures were improvement in incremental shuttle walking test(ISWT), endurance walk test(EWT), health related
quality of life(HRQoL)-St.Georges Questionnaire(SGRQ) and Leicester Cough
Questionnaire(LCQ).
Results: Results are presented as mean(standard error). The minimum clinically
important difference(MCID) for SGRQ and LCQ was 4 and 1.3 units respectively.
Comparison of changes between the 2 groups was calculated using unpaired t-tests.
Conclusion: PR in addition to regular chest physiotherapy, improves exercise
tolerance and HRQoL in bronchiectasis and the benefit was sustained at 3months
post end of PR.

P2462
Unexpectedly high incidence of pneumothorax in patients with pulmonary
Mycobacterium avium complex infection
Eri Hagiwara, Atsuhito Nakazawa, Tsuneyuki Oda, Takahiro Enomoto,
Tomohisa Baba, Ryuichi Nishihira, Shigeru Komatsu, Terufumi Kato,
Takashi Ogura. Department of Respiratory Medicine, Kanagawa Cardiovascular
and Respiratory Center, Yokohama, Japan
Objectives: Pneumothorax in patients with pulmonary Mycobacterium avium
complex (MAC) infection has been considered rare and little is known about its
clinical course. In this study we aimed to analyze the clinical features, outcome,
and prevalence of pneumothorax in pulmonary MAC infection.
Methods: The clinical records of all 18 patients with active pulmonary MAC infec-

tion complicated with pneumothorax in eight years between 2003 and 2010 were
retrospectively analyzed. The complication rate of pneumothorax in pulmonary
MAC infection was calculated based on the number of all active pulmonary MAC
patients in our institute during the same period.
Results: The patients were eight males and ten females with a mean age of 75 years
(range 50-89). Thirteen patients were with M. avium, one with M. intracellulare,
four with unidentified MAC, and none with HIV infection. Pneumothorax occurred
on the right lung in twelve patients and on the left in six. All but one patient
had MAC disease in both lungs, and twelve patients had widespread lesions with
total area more than one lung field. Seven of 18 patients (39%) were forced to
undergo surgical operation following unsuccessful thoracic drainage. Five patients
experienced the recurrence during the period and other two eventually stayed
with chronic pneumothorax. The complication rate of pneumothorax in active
pulmonary MAC infection was as high as 2.4% (18 out of 746 all MAC patients),
2.1% in female and 3.0% in male patients.
Conclusions: The incidence of pneumothorax in patients with pulmonary MAC
infection is unexpectedly high, especially in elderly, male, and progressed MAC
disease. It is often difficult to treat and easy to recur.

P2463
Effects of nebulizer therapy by hypertonic saline, gender and breastfeeding
on evolution of acute bronchiolitis
Ekaterina Kutsia, Tina Ghonghadze, Tamar Zhorzholiani. PICU, M.Iashvili
Children’s Central Clinic, Tbilisi, Georgia Infant’s Department, G. Zhvania
Pediatric Clinic, Tbilisi, Georgia
Acute bronchiolitis is most common viral infection of lower respiratory tract in
infants. In 90% it is caused by respiratory syncitial virus.
One of the main protective factors from infants morbidity is breast milk. In
literature is data about infants gender factor in risks of acute respiratory infections.
Reveal influence of breastfeeding (BF) on evolution of infant’s acute bronchiolitis(AB) in gender aspect, assuming results of nebulized therapy by hypertonic
saline (HS).
A retrospective study of medical records in Pediatric Clinic (2010-2011) was
carried out. The data was statistically analyzed in the program packet _SPSS 16.0.
The data of 86 1-12 month(s) of age infants with moderate AB was analyzed;
25-girls (29%),61-boys(71%). On exclusive BF 47(54.7%), artificial feeding 39(45.3%).The Management of AB included: respiratory therapy, hydration (oral),
nebulized therapy: NaCl 0.9%, NaCl 3% solutions, bronchodilatators.
We compared clinical improvement days among BF and formula fed boys and
girls.
In BF infants with acute bronchiolitis the clinical improvement occurred more
rapidly (2-3 day) than the formula fed infants (3-4day) (p<0.01);
There was no statistically evident association between gender and feeding type in
improvement day (p>0.05).
The effectiveness of nebulized HS in acute bronchiolitis is statistically significant,
it improves patients clinical condition and makes a rapid recovery (p<0.01)
Study revealed higher incidence of morbidity in boys.Was evident tendency of improvement in girls. BF improves clinical condition from 2th-3th day (p<0.01).The
Duration needed for clinical improvement in the group treated by 3% HS was
shorter (p<0.001).

P2464
Inhaled colistin in elderly patients with bronchiectasis and chronic bronchial
infection with pseudomonas
Eva Tabernero 1 , Ramon Alkiza 1 , Pilar Gil 1 , Javier Garros 1 , David Cantero, Juan
L. Artola 2 , Luciano Ramos. 1 Pneumology, Hospital Santa Marina, Bilbao, Spain;
2
Dermatology, Hospital Galdakao, Galdakao, Spain
Bronchiectasis is the end result of several different illnesses and a frequent cause
of admission in hospitals for elderly people and chronic diseases. Although many
guidelines recommend treatment with inhaled antibiotics in non cystic fibrosis
(CF) bronchiectasis in chronic bronchial infection with pseudomonas aeruginosa,
there is limited evidence for elderly patients
Aims: To assess the effectiveness of inhaled colistin in elderly patients with non
CF bronchiectasis and chronic bronchial pseudomonas infection
Methods: Prospective, controlled, randomized and open. We included patients
with HRCT diagnosed bronchiectasis, after an acute exacerbation admission and
appropriate antimicrobial therapy. We collected data on demographics, clinical
and functional characteristics, admissions and sputum microbiology. We followed
the patients for one year, evaluating microbiological results, functional tests,
readmissions and exitus.

Abstract P2461 – Table 1
Acapella only

ISWT (m)
EWT (m)
SGRQ (Units)
LCQ (Units)

Acapella+PR

Baseline

8 weeks

20 weeks

Baseline

8 weeks

20 weeks

343.33 (44.35)
970.67 (143.69)
40.56 (3.92)
40.56 (3.92)

338.66 (42.24)
946.67 (161.55)
39.15 (4.47)
14.64 (1.38)

343.33 (39.74)
990.67 (156.57)
45.2 (4.48)
13.62 (1.37)

287.5 (50.64)
1102.5 (116.24)
38.53 (6.42)
12.31 (2.34)

344.16 (115.52)*
1295.83 (65.84)***
30.55 (6.63)§
14.9 (2.3)§

367.5 (61.51)**
1350 (72.56)
34.65 (7.71)§
16.67 (1.82)§

p values represent differences between 2 groups (using unpaired t tests), at time points indicated. *p=0.03; **p=0.04; ***p=0.02; § p<0.001.
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Results: We included 25 patients, 13 treated with inhaled colistin and 12 in control
group. Four patients stopped the treatment because of adverse effects. Main results
are shown in the table.

Age
Charlson
FEV1%
Persistence of pseudomonas
Change in FEV1
Hospital stay 1 year
Exitus 1 year

Control (n=12)

Colistin (n=13)

76,2
2,7
41,1%
10
–1,2%
16
2

75,6
2,6
41,6%
6*
+5,6%
28
1

*Statistically significant.

Conclusions: Significant more patients in the treatment group achieved Pseudomonas eradication, but we could not demonstrate clinical or functional benefits
in our elderly patients. These results may be due to small sample size.
Side effects were frequent.

P2465
Changes in the lower airway bacterial community of from adult non-CF
bronchiectasis population are significantly associated with exacerbations and
the presence of Heamophilus influenza
Paul Purcell 1 , Stephen Cummings 1 , Hannah Jary 3 , Anthony De Soyza 3 ,
John Perry 2 . 1 School of Life Sciences, University of Northumbria, Newcastle upon
Tyne, Tyne & Wear, United Kingdom; 2 Department of Microbiology, Freeman
Hopsital, Newcastle upon Tyne, Tyne & Wear, United Kingdom; 3 Transplantation
and Immunobiology Group, Institute of Cellular Medicine, Newcastle University
and the Freeman Hospital, Newcastle upon Tyne, Tyne and Wear, United Kingdom
Background: The aim was to investigate the polymicrobial communities in sputum samples derived from an adult non cystic fibrosis bronchiectasis (nCFBr)
population using culture independent methods. The cohort consisted of 70 individuals with HRCT proven nCFBr. Twenty patients presented at the clinic for
sputum collection with symptoms consistent with exacerbations, the remainder
were clinically stable.
Methods: DNA was extracted from sputum samples of all patients (n=70). Universal primers were used to amplify the 16S and 28S rDNA, the resulting fragments
were analysed by denaturing gradient gel electrophoresis. Demographic and culture data were used in constrained ordination analyses to identify any significant
associations between these data and changes in the sputum microbiota.
Results: The presence of P. aeruginosa was significantly correlated with a reduced
lung function. Bacterial profiles indicated a significantly different community was
present in exacerbating patients compared to those that were clinically stable (P
= 0.002). H. influenzae carriage also produced significant changes (P = 0.004)
in community structure. Moreover, H. influenzae was never found in samples
that harboured P. aeruginosa. Bacterial communities appeared to be randomly
assembled. Fungal taxa were scarce.
Conclusions: Bacterial communities from adult non-CF bronchiectasis patients
have distinct differences between exacerbating and clinically stable episodes. Persistent colonisation by P.aeruginosa is significantly associated with reduced lung
function, and is negatively correlated with H. influenza carriage.

P2466
Rapid detection of Mycoplasma pneumoniae IgM antibodies using
ImmunoCard Mycoplasma kit compared with complement fixation (CF) tests
and clinical application
Ryuta Ueda, Juri Okamura, Yasushi Inoue, Taichi Mochizuki, Tetsuo Sato.
Respiratory Medicine, IUHW Mita Hospital, Tokyo, Japan
Purpose: Mycoplasma pneumoniae is a leading cause of community-acquired
pneumonia. For a rapid diagnosis of M. pneumoniae infection, we often use ImmunoCard Mycoplasma kit (IC), a 10-min-card-based enzyme-linked immunosorbent assay (ELISA) of IgM antibodies to M. pneumonia. However, widespread
clinical application of this test is hampered by an inability to identify pathogen
directly with adequate sensitivity and specificity. Therefore, we examined the
clinical usefulness of IC test retrospectively.
Method: We evaluated 316 samples which are measured by IC from October,2008
to March,2009. We also compared IC with the complement fixation (CF) test, and
estimated false positive and negative rate based on the clinical course and other
laboratory findings.
Results: Among 316 samples, 69 (21.8%) were positive of IC and 247 (78.2%)
negative. Sixteen cases were also measured by CF test with the paired serum, and
in 5 (31.3%) cases of these, there was a discrepancy between the result of IC and
that of CF test. On the basis of a clinical diagnosis, IC gave the false positive rate
of 80.0%, false negative rate of 31.3%.
Conclusion: IC has so far been attributed to the rapid diagnosis of M. pneumoniae
infection because it is unnecessary to use paired serum and possible to judge
the infection rapidly. But a positive result of IC does not always indicate acute
infection because the result of IC were not always concordant with that of CF test.
According to our results, it seems that the interpretation of the result of IC is very
difficult in order to use it clinically.

P2467
Legionella pneumonia in patients hospitalized with community-acquired
pneumonia (CAP) in Norway
Wenche Røysted 1 , Øystein Simonsen 2 , Andrew Jenkins 3,4 , Marjut Sarjomaa 5 ,
Yngvar Tveten 3,6 , Eivind Ragnhildstveit 7 , Martin Veel Svendsen 1 ,
Anita Kanestrøm 7 , Halfrid Waage 8 , Jetmund Ringstad 2 . 1 Department of
Occupational and Environmental Medicine, Telemark Hospital, Skien, Norway;
2
Department of Medicine, Østfold Hospital, Fredrikstad, Norway; 3 Department
of Medical Microbiology, Unilabs Telelab AS, Skien, Norway; 4 Faculty of Art and
Sciences, Telemark University College, Bø in Telemark, Norway; 5 Clinic of
Internal Medicine, Telemark Hospital, Skien, Norway; 6 Department of Medical
Biochemistry, Telemark Hospital, Skien, Norway; 7 Department of Clinical
Microbiology, Østfold Hospital, Fredrikstad, Norway; 8 Department of Research
and Development, Telemark Hospital, Skien, Norway
Introduction: European studies have reported that Legionella pneumonia accounts
for 0-10% of the cases of CAP in hospitalized patients. In Norway, data on the
etiology of CAP in hospitalized patients is limited, and Legionella pneumonia has
been considered a rare disease.
Aim: To investigate the frequency of Legionella pneumonia among hospitalized
CAP-patients in Norway.
Methods: Adult patients with radiologically confirmed CAP were prospectively
included at the main acute care hospitals of two counties in Norway (Telemark and
Østfold) during a 20-month study period in 2007-2008. Microbiological analyses
included culture of blood and sputum, urinary antigen testing for Streptococcus pneumoniae and Legionella pneumophila serogroup 1, real time polymerase
chain reaction (PCR) of a throat swab for atypical agents, and serology for L.
pneumophila seroroup 1-6.
Results: A total of 374 patients were included in the study. Legionella pneumonia
was identified in 21 cases (6%). Eight cases were identified during the hospital
stay by urinary antigen testing, and 13 cases were identified later by serology,
of whom four were classified as probable cases (single high convalescent titer).
Three of the patients were part of a small outbreak of Legionella, and another two
patients probably were infected from the same hot tub. Two of the cases might
have been travel-associated. Otherwise, S. pneumoniae was the most common
etiological agent detected (20%), followed by Haemophilus influenzae (6%).
Conclusion: Legionella pneumonia seems to be more prevalent than previously
recognized in Norway, and testing for Legionella should be considered more
frequently than current practice.

P2468
Bronchiectasis in Auckland, New Zealand: Ethnic differences in severity
Sally de Boer, Wendy Fergusson, Christopher Lewis, Margaret Wilsher.
Respiratory Medicine, Auckland Distrcit Health Board, Auckland, New Zealand
Introduction: Bronchiectasis is more prevalent in Maori and Pacific Islanders (PI)
than Europeans. The aim of this study was to evaluate differences in severity and
microbiology between ethnicities.
Methods: Records of 250 patients (66% female, mean age 62yrs, FEV1% predicted 64.6%) attending the bronchiectasis clinic at Auckland District Health Board
were retrospectively reviewed. Demographic and clinical variables were recorded.
Ethnicity was compared to NZ Department Statistics 2006 census data for central
Auckland.
Results: PI (23%) and Maori (12%) are over-represented in this cohort; European
(44%) and Asian (16%) under-represented. Mean FEV1%predicted was higher in
Europeans (70.7%) than Maori (63%) and PI (54%), p <0.0001 and remained
so when corrected for smoking status p<0.0001. Similar statistically significant
differences were seen in FVC %predicted. Maori patients were younger (mean
age 56yrs) than PI (60yrs) and Europeans (66yrs), p=0.02. There was a trend
to later diagnosis in Maori and PI compared to Europeans. 124 patients had at
least one sputum sampled that year with Haemophilus 29%, Pseudomonas 13.7%,
Aspergillus 4.8%, Pneumococcus 2.4% and non tuberculous mycobacteria 2.4%.
There was no significant difference in sputum microbiology by ethnicity.
Conclusions: Maori and PI are over-represented in the bronchiectasis clinic and
tend to be younger with more severe disease than other ethnicities. Disease severity is independent of smoking status, microbiology and gender suggesting other
factors such as genetic susceptibility or socioeconomic status influence outcome.

P2469
Pneumonia and Clostridium difficile infection: Hospital acquired infection in
a non-ICU department
Maria Carrabba 1 , Marina Zarantonello 1 , Simone Formica 1 , Luca Mellace 1 ,
Silvana Castaldi 2 , Maria Domenica Cappellini 1 , Giovanna Fabio 1 . 1 Internal
Medicine, Università degli Studi & Fondazione IRCCS Ca’ Granda Ospedale
Maggiore Policlinico, Milano, Italy; 2 UO Qualità, rischio, accreditamento,
appropriatezza e Privacy, Fondazione IRCCS Ca’ Granda Ospedale Maggiore
Policlinico, Milano, Italy
The antibiotic use for pneumonia treatment contributes to the worldwide spreading
of Clostridium difficile infection (CDI). Among all hospital acquired infections,
CDI is an emerging cause of hospital morbidity, mortality and costs.
We investigated the prevalence of CDI acquisition rates in patients hospitalized
with pneumonia and compared all causes of inhospital mortality among patients
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with and without CDI. The study considered all patients admitted to Internal
Medicine Dept. of a tertiary care university hospital in Milan between 2007 to
2010. Analysis based on aggregated hospital routine data using the ICD-9-codes
indicating pneumonia and CDI.
Results: Among 3560 hospital admissions, 17.9% had a diagnosis of pneumonia,
3.9% of CDI. Among overall CDI, pneumonias were 35.5%, while CDI among
averall pneumonias were 7.7%. The patients with both illness were older (81.8 yrs)
and had a longer lengh-of-stay (30.2 d). In-hospital mortality was 26.5% in the
group with both pneumonia and CDI, higher than in the other groups (pneumonia
17.7%, CDI 11.2%).

Methods: Among 4549 patients evaluated for CAP/HCAP, we analyzed 1470
patients which presented an etiologic diagnosis. We excluded patients with immunosuppression, neoplasm and active tuberculosis.
Results: Pneumonia due to PES was identified in 136 (9%) patients (n=64 P.
aeruginosa n=44 Enterobacteriaceae n=35 S. aureus). These patients were older,
had more frequently received previous antibiotics and presented a reduced autonomy with higher rate of aspiration episodes (p<0.001) but not a higher number
of nursing-home (p=0.125). PES pathogens were more commonly identified in
patients with many comorbidities (especially neurologic and chronic respiratory
disease, p<0.001). PES group had more severe pneumonia by PSI score (p<0.001),
longer hospital length-of-stay and 30-days mortality (p<0.001).
Conclusions: PES pathogens are responsible for CAP with high mortality. The attendant physician should be worried to empirically cover PES pathogens in patients
with lower autonomy, many comorbidities and previous antibiotic treatment.

P2472
C-reactive protein in community acquired pneumonia – Correlation with
main clinical indices
Pavlina Nikolova 1 , Yavor Ivanov 1 , Nikolay Yanev 1 , Plamen Pavlov 1 ,
Nikolay Kyuchukov 1 , Tsanya Popova 2 . 1 Pneumonology and Phthisiatry, Medical
University, Pleven, Bulgaria; 2 Internal Medicine, Medical University, Pleven,
Bulgaria

It is well-known that antibiotic therapy for pneumonia, mainly based on newer fluoroquinolones, b-lactams and macrolides, combined with high-dose or long-term
use of proton pump inhibitor drugs increase the risk of CDI. Our data suggest
that CDI could be a very common etiology of hospital acquired infection also in
non-ICU and non-outbreak setting with low endemic rate.

P2470
Clonal typing of P.aeruginosa strains in non-CF bronchiectasis
Máire Drain 1 , Lan Wei 2 , Deirdre Gilpin 2 , Michael Tunney 2 , Dervla Kenna 3 ,
Stuart Elborn 1 . 1 Centre for Infection and Immunology, Queen’s University of
Belfast, Ireland; 2 School of Pharmacy, Queen’s University of Belfast, Ireland;
3
Department of Microbiology, Health Protection Agency, London, United
Kingdom
Introduction: P.aeruginosa is the most clinically significant infecting organism in
non-CF bronchiectasis.
Aims and objectives: To determine the whether there are clonal strains within the
non-CF bronchiectasis population in Northern Ireland.
Methods: In total 50 P.aeruginosa isolates from 26 patients were analyzed by
pulse field gel electrophoresis (PFGE).
Results: There were 10 individual strains identified by PFGE band pattern after
DNA macrorestriction. 5/50 isolates were unique novel strains from 5 separate individuals. There were two dominant strains in this cohort. BELFCITPA-1 in 14/50
isolates in 5 patients. 12/50 isolates in 7 patients were identified as BELFCITPA-5.
Stable patients were found to have one strain per sample whereas there was greater
diversity within the samples collected from patients with an exacerbation, 1.25
strains on average.
Conclusion: There are a number of common strains of P.aeruginosa found in the
sputum of non-CF bronchiectasis patients. Although there are at least 2 clonal
strains identified in this small cohort, it is unclear whether this is because they are
common environmental strains in the region or because of cross-infection between
individuals.

P2471
PES in CAP: An acronym to identify “problematic pathogens” in
community-acquired pneumonia
Elena Prina 1,2 , Miquel Ferrer 1,3 , Eva Polverino 1,3 , Catia Cilloniz 1,3 ,
Josep Mensa 4 , Encarnación Moreno 1,3 , Erika Cuenca 1,5 , Roberto Cosentini 2 ,
Antoni Torres 1,3 . 1 Servei de Pneumologia, Institut del Torax, Hospital Clinic,
IDIBAPS, Universitat de Barcelona, Spain; 2 Emergency Medicine Department,
IRCCS Fondazione Ca’ Granda, Ospedale Maggiore Policlinico, Milan, Italy;
3
Centro de Investigación Biomedica en Red-Enfermedades Respiratorias,
(CibeRes, CB06/06/0028), Barcelona, Spain; 4 Servicio de Enfermedades
Infecciosas, Hospital Clínic, IDIBAPS, Barcelona, Spain; 5 Servicio de
Neumologia, Hospital de Clínicas “José de San Martín”, Buenos Aires, Argentina
Background: Nosocomial and Multidrug-resistant pathogens have been emerging
as a cause of community-acquired infections. Recently, Rice has introduced the
acronym ESKAPE for the identification of the principle pathogens responsible for
nosocomial infection that frequently can “escape” the effect of antibiotic treatment. In order to translate this idea to community-acquired pneumonia (CAP), we
purpose the adapted acronym PES: Pseudomonas aeruginosa, Enterobacteriaceae
and Staphylococcus aureus.
The aim of our study is to compare clinical characteristics and outcomes of patients
with CAP/HCAP due to PES pathogens respect patients with pneumonia due to
other pathogens.

Background: C-reactive protein (CRP) has a significant role as a factor, correlating
with main clinical indices of the community acquired pneumonia (CAP).
Aim: To evaluate the relationship between CRP-levels and main clinical signs of
CAP – severity, length of stay, complications, outcome.
Methods: Prospective study for 1 year period. 50 patients with CAP severity
CURB 65 score 2-5, treated in Pulmonary Clinic were enrolled. 17 of them were
women and 33 (60%) – men, average age 54,4±14,6 y. Serum levels of CRP were
tested at 1-st and 7-th day of hospital stay. Clinical indices such as concomitant
diseases, length of stay, complications, antibiotic prescriptions, outcome have been
studied.
Results: At admission the levels of CRP were increased up to 434 mg/dl, mean
value 83,41 mg/dl (normal range 0-5mg/dl). Most of the patients (54%) had score
3 concerning CURB65, followed by 2 – 24% and 4 – 20%. 62% of them have
had concomitant diseases, mainly cardiovascular – in 44% of the cases. The most
frequent used antibiotic was ceftriaxone – in 92% of cases. 72% of the patients
were treated with two antibiotics, 12% - with three. The duration of antibiotic
treatment was average 7,26±1,69 d (from 5 to 12 days). The length of stay was 8,4
d (from 7 to 12 days). Significant relationship was established between CRP and:
severity of CAP (CURB65) p<0,05, r=0,38; the duration of intravenous antibiotic
treatment p<0,05, r=0,32; antibiotic prescription at leaving hospital day p<0,05;
r=0,39; complications; length of stay p<0,05; r=0,30; outcome p<0,05; r=0,50.
Conclusion: CRP is a sensitive and reliable factor, correlating with the severity of
CAP, length of stay and outcome.

264. Respiratory infections: prognosis and
outcome
P2473
Prediction of prognosis in healthcare-associated pneumonia
Isao Ito 1 , Tadashi Ishida 2 , Hiromasa Tachibana 2 , Hiromi Tomioka 3 ,
Seizo Kadowaki 4 , Naoya Tanabe 1 , Michiaki Mishima 1 . 1 Respiratory Medicine,
Kyoto University Hospital, Kyoto, Japan; 2 Respiratory Medicine, Kurashiki
Central Hospital, Kurashiki, Japan; 3 Respiratory Medicine, Kobe City Medical
Center West Hospital, Kobe, Japan; 4 Internal Medicine, Ono Municipal Hospital,
Ono, Japan
Rationale: Healthcare-associated pneumonia (HCAP) is a new category of pneumonia. Since patients with HCAP are at risk for infection with drug-resistant
pathogens and increased mortality compared to patients with community-acquired
pneumonia (CAP), predicting their prognosis is an important issue in HCAP.
Purpose: To apply prognositic scoring systems of CAP (PSI, CURB-65 and
Japanese A-DROP systems) in prospectively collected patients with CAP and
HCAP.
Methods: Patients admitted in three educational hospitals in Japan were analyzed.
Receiver operator characteristic curve (ROC) analyses were performed for the
three scoring systems in CAP and HCAP. Further, better system was sought in
HCAP.
Results: 927 cases with CAP (mean age 73.2 years) and 469 cases with HCAP
(81.8 years) were enrolled. Compared to HCAP, CAP showed larger values of area
under the curve (AUC) in all scoring systems (CAP vs HCAP: PSI 0.77 vs 0.64,
CURB-65 0.76 vs 0.65, A-DROP 0.80 vs 0.65). To develop a better scoring system
for HCAP, candidate factors for predicting prognosis were extracted by univariate
analysis followed by stepwise method. By logistic regression analysis, serum value
of albumin (Alb) was related to the prognosis. Each of AUC in prognostic ROC
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analysis increased by around 0.05 when one point for low Alb (≤3.0mg/dL) was
added to each scoring system.
Conclusion: Existing scoring systems were not appropriate for predicting mortality in HCAP. Although incorporation of presence of low Alb value into the
systems improved prediction of prognosis, more systematic reconstruction of
scoring system adapted to HCAP would be needed.

P2474
Thrombocytosis is a marker of poor outcome in community-acquired
pneumonia
Elena Prina 1,2 , Miquel Ferrer 1,3 , Otavio Tavares Ranzani 1,4 , Eva Polverino 1,3 ,
Catia Cilloniz 1,3 , Encarnación Moreno 1,3 , Josep Mensa 5 , Beatriz Montull 6 ,
Rosario Menéndez 3,6 , Roberto Cosentini 2 , Antoni Torres 1,3 . 1 Servei de
Pneumologia, Institut del Torax, Hospital Clinic, IDIBAPS, Universitat de
Barcelona, Spain; 2 Emergency Medicine Department, IRCCS Fondazione Ca’
Granda, Ospedale Maggiore Policlinico, Milan, Italy; 3 Centro de Investigación
Biomedica en Red-Enfermedades Respiratorias, (CibeRes, CB06/06/0028),
Barcelona, Spain; 4 Respiratory Intensive Care Unit, Hospital das Clínicas,
Faculdade de Medicina da Universidade de São Paulo, SP, Brazil; 5 Servicio de
Enfermedades Infecciosas, Hospital Clínic, IDIBAPS, Barcelona, Spain;
6
Servicio de Neumologia, Hospital Universitario La Fe, Valencia, Spain
Background: Thrombocytosis, often considered a marker of normal inflammatory
reaction of infections, has recently been associated with increased mortality in
community-acquired pneumonia (CAP).
Methods: We evaluated 2,423 hospitalized patients with CAP. We excluded patients
with immunosuppression, neoplasm, tuberculosis or haematological disease. The
aim was to assess characteristics and outcomes of patients with CAP and thrombocytosis (platelet count ≥4x105 /mm3 ), compared with thrombocytopenia(platelet
count <105 /mm3 ) and normal platelet count.
Results: Fifty-three patients (2%) presented thrombocytopenia, 204 (8%) thrombocytosis and 2,166 (90%) a normal platelet count. Patients with thrombocytosis
were younger (p<0.001), while those with thrombocytopenia more frequently
had chronic heart and liver disease (p<0.001 both). Patients with thrombocytosis
more frequently presented respiratory complications such as complicated pleural
effusion/empyema (p<0.001), whereas those with thrombocytopenia more often
presented severe sepsis (p<0.001), septic shock (p=0.009), need for invasive
mechanical ventilation (p<0.001) and ICU admission (p=0.011). Patients with
thrombocytosis and thrombocytopenia had longer hospital stay (p=0.004), higher
30-day mortality (p=0.001) and readmission rate (p=0.011) than those with a
normal platelet count. Multivariate analysis confirmed a significant association
between thrombocytosis and 30-day mortality (OR 2.588 95% CI 1.502-4.460
p=0.001).
Conclusions: Thrombocytosis in CAP is associated with poor outcome, complicated pleural effusion/empyema. Therefore thrombocytosis in CAP should encourage to rule out respiratory complications and could be considered for severity
evaluation.

P2475
eCURB outperforms CURB-65 and A-DROP for predicting 30-day mortality
in pneumonia
Barbara Jones 1,2 , Jason Jones 2,3 , Al Jephson 2 , Naresh Kumar 2 , Ben Briggs 2 ,
Caroline Vines 4,5 , Todd Allen 4,5 , Nathan Dean 1,2 . 1 Pulmonary and Critical Care
Medicine, University of Utah, Salt Lake City, UT, United States; 2 Pulmonary and
Critical Care Medicine, Intermountain Medical Center, Murray, UT, United
States; 3 Medical Informatics, Kaiser Permanente, Pasadena, CA, United States;
4
Emergency Medicine, University of Utah, Salt Lake City, UT, United States;
5
Emergency Medicine, Intermountain Medical Center, Murray, UT, United States
Rationale: Severity assessment tools that use objective data available in the electronic medical record include CURB-65, A-DROP, and eCURB, an electronic
version of CURB-65 using continuous variables (Jones et al, Chest. 2011;140:156163). Our aim was to compare eCURB, CURB-65, and A-DROP versus 30-day
mortality in a contemporary, emergency department pneumonia cohort.
Methods: We identified pneumonia patients by ICD-9 code plus compatible
radiograph in 7 emergency departments Dec 1, 2009-Dec 1, 2010. Patients
with community-acquired pneumonia (CAP) and health-care acquired pneumonia
(HCAP) were identified. We extracted initial clinical features and triage information from the electronic medical record. We determined mortality from the Utah
Population Database. Receiver operator characteristic (ROC) analysis of mortality
was compared.
Results: We studied 2394 patients. 30-day mortality was 3.5% for 2061 patients
with CAP and 16.2% for 333 patients with HCAP. The table shows areas under
the curve (AUC) versus 30-day mortality.
30-day mortality AUC

eCURB
CURB-65
A-DROP

All Patients

CAP Patients

HCAP Patients

0.85
0.81
0.82

0.87
0.83
0.83

0.74
0.74
0.75

Conclusion: eCURB outperformed CURB-65 and A-DROP for mortality predic-

tion in patients with CAP. For HCAP patients, all mortality predictors performed
poorly.

P2476
The incidence and risk factors of ventilator associated pneumonia on the
mortality in patients with traumatic brain injury
Kyriaki Tsikritsaki 1 , Ioannis Dimitroulis 2 , Katerina Dimakou 2 ,
Konstantina Mendrinou 1 , Irena Tsioumboutariou 1 , Michael Toumbis 2 ,
George Koukoulitsios 1 . 1 ICU, “G. Gennimatas” General Hospital, Athens,
Greece; 2 6th Clinic, “G. Gennimatas” General Hospital, Athens, Greece
Background and Goal of Study: Our objective was to describe the incidence,
risk factors and evaluate the influence of Ventilator associated pneumonia (VAP)
on the mortality and morbidity in patients with traumatic brain injury (TBI).
Methods: During December 2008-January 2012, 133 patients with TBI requiring
mechanical ventilation more than 48 hours and GCS≤8 were studied, 83 males
and 50 females. The mean age was 36yrs. On admission to the intensive care unit
(ICU) they had body mass index 23±7 kg/m2 and APACHE II score 18±4. Out
of 133 patients the 34 had co morbid medical illness.
Results: VAP occurred in 40 out of 133 TBI patients There was no difference in
predominance as far as gender was concerned. Incidence of VAP was significantly
associated to patients requiring longer mechanical ventilation 14 days± 2 and
longer sedation 10 days±2. Patients with co morbid medical illness and VAP were
associated with a significantly greater degree of nonneurological organ system
dysfunction, though there was no difference in frequency of VAP development
compared to the patients without co morbid medical illness. Although VAP was
not associated with increased hospital mortality, patients who developed VAP had
a longer duration of mechanical ventilation (24 versus 8 days, p < 0.0001) and
longer ICU lengths of stay (28 versus 10 days, p < 0.0001.
Conclusions & Discussion: The incidence of VAP in patients with TBI is high;
however, its appearance does not affect the prognosis and does not seem to be
associated with a significantly increased risk of mortality though increases the
mechanical ventilation duration and the ICU length of stay.

P2478
Incidence, etiology and prevention strategies in early and late onset ventilator
associated pneumonia in a tertiary care intensive care unit
Vikas Maurya, Puneet Khanna, Vipin Kauts, Rajesh Pande, Sharmila Sengupta,
Tulsi Chugh. Critical Care & Respiratory Medicine, BLK Super Speciality
Hospital, New Delhi, India
Introduction: Ventilator associated pneumonia (VAP) is associated with increased
morbidity and mortality. VAP has been characterized into early (E-VAP) and late
onset (L-VAP) depending upon the duration of mechanical ventilation.
Objectives: To ascertain the incidence of VAP and its common causative pathogens
and compliance to VAP prevention strategies in an intensive care unit (ICU).
Methods: Prospective cohort surveillance of VAP was conducted by applying the
definitions of the US Centers for Disease Control and Prevention National Nosocomial Infections Surveillance System (CDC-NNIS). Data on microbial isolates and
antimicrobial resistance were also collected along with documentation of measures
to prevent VAP.
Result: Between January 2010 to December 2011, 2756 patients who were hospitalized in the ICU, for an aggregate 10,948 patient days acquired 66 VAP
infections. The ventilator days were 4190 and this amounts to overall VAP rate
of 15.75 infections per 1000 ventilator days. The incidence of E-VAP and L-VAP
was 24.2% & 75.8% respectively. The most common pathogens identified were
Acinetobacter baumanii, Pseudomonas aeruginosa and Klebseila spp. Most of
these were multidrug resisitant. There was low compliance to hand hygiene, head
of bed elevation, daily sedation interruption and oral care.
Conclusion: VAP was the commonest nosocomial infection in the ICU. Most
of the VAP was late in onset (L-VAP) and was caused by multidrug resistant
pathogens. There is a need to maximize compliance to VAP prevention measures
as part of the routine management of patients on mechanical ventilation.

P2479
On improving assessment of in-hospital mortality and ICU admisison in
community-acquired pneumonia patients by using the e-CURB
Lamia Shaaban, Mohamed Metwally. Pulmonary Medicine, Assiut University
Hospital, Assiut, Egypt Pulmonary Medicine, Assiut University Hospital, Assiut,
Egypt
Background: Severity assessment in CAP is important to decide for the site
of care. We aim to evaluate an electronically generated e-CURB elements in
predicting in-hospital mortality and ICU admission in CAP.
Material and methods: 134 radiographically confirmed CAP were evaluated. We
electronically calculated the area under the receiver-operating characteristic (ROC)
curve for e-CURB and compared it with conventional CURB-65.
Results: Conventional CURB-65 could predict in-hospital mortality with an area
under the curve (AUC) of 0.81 and ICU admission (AUC=0.87). The e-CURB
proved to be superior to the conventional CURB-65 in predicting in-hospital mortality (AUC=0.83) (P<0.0001) (figure 1). Also, e-CURB was better in predicting
ICU admission (AUC=0.89) (P<0.0001) (figure 2).
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Table 1. Hospital mortality and the patterns of minor criteria
Minor criteria
Three strongest predictive values
Two of the three strongest predictive values plus another
minor criterion
One of the three strongest predictive values plus other
two minor criteria
Other three minor criteria
Total

No. patients

No. (%) deaths

21

7 (33.3)

36

6 (16.7)

78
36
171

6 (7.7)
3 (8.3)
22 (12.9)

predicted more severity and mortalities in severe CAP patients meeting three
IDSA/ATS minor criteria.

Figure 1. ROC for e-CURB in predicting in hospitalmortality (P<0.0001).

Figure 2. ROC for e-CURB in predicting ICU admission (P<0.0001).

Conclusions: e-curb proved to be a valuable tool in predicting in-hospital mortality and ICU admission in patients with CAP with a significant superiority over
conventional CURB-65 in both variables. larger studies are recommended.

P2480
PaO2 /FiO2 ≤ 250 mm Hg, confusion and uremia predicted more mortalities
of severe community-acquired pneumonia with three IDSA/ATS minor
criteria
Qi Guo 1 , Hai-yan Li 2 , Yi-ping Zhou 3 , Ming Li 4 , Xiao-ke Chen 5 , Hui Liu 6 ,
Hong-lin Peng 7 , Hai-qiong Yu 8 , Xia Chen 9 , Nian Liu 10 , Li-hua Liang 11 ,
Qing-zhou Zhao 12 , Mei Jiang 13 . 1 Department of Respiratory Medicine, Affiliated
Futian Hospital, Guangdong Medical College, Shenzhen, Chile; 2 Department of
Primary Care, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 3 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 4 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 5 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 6 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 7 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 8 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 9 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 10 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 11 Department of Radiology, Affiliated Futian Hospital, Guangdong
Medical College, Shenzhen, China; 12 Department of Radiology, Affiliated Futian
Hospital, Guangdong Medical College, Shenzhen, China; 13 Guangzhou Institute
of Respiratory Diseases (State Key Laboratory of Respiratory Diseases), First
Affiliated Hospital, Guangzhou Medical University, Guangzhou, China
Background: The Infectious Disease Society of America (IDSA)/American Thoracic Society (ATS) minor criteria for severe community-acquired pneumonia
(CAP) are of unequal weight. Whether the patients meeting three strongest predictive values have more severity and higher mortality is unclear. The purpose was to
determine the speculations.
Methods: 171 adult severe CAP patients fulfilling three IDSA/ATS minor criteria
were reviewed retrospectively.
Results: Hospital mortality rose sharply from 8.3%, 7.7% and 16.7%, respectively,
for patients with other three minor criteria, one of the three strongest predictive
values plus other two minor criteria and two of the three strongest predictive values plus another minor criterion to 33.3% for patients meeting the three strongest
predictive values [Arterial oxygen pressure/fraction inspired oxygen (PaO2 /FiO2 )
≤ 250 mm Hg, confusion and uremia].
The presence of three strongest predictive values was positively associated with
sequential organ failure assessment (SOFA) scores and had a significant increased
odds ratio for mortality of 4.500.
Conclusions: The presence of PaO2 /FiO2 ≤ 250 mm Hg, confusion and uremia

P2481
CURB-65 score predicted mortality in community-acquired pneumonia
better than IDSA/ATS minor criteria in a low-mortality-rate setting
Qi Guo 1 , Hai-yan Li 2 , Yi-ping Zhou 3 , Ming Li 4 , Xiao-ke Chen 5 , Hui Liu 6 ,
Hong-lin Peng 7 , Hai-qiong Yu 8 , Xia Chen 9 , Nian Liu 10 , Li-hua Liang 11 ,
Qing-zhou Zhao 12 , Mei Jiang 13 . 1 Department of Respiratory Medicine, Affiliated
Futian Hospital, Guangdong Medical College, Shenzhen, China; 2 Department of
Primary Care, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 3 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 4 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 5 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 6 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 7 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 8 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 9 Department of Respiratory Medicine, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 10 Department of Respiratory
Medicine, Affiliated Futian Hospital, Guangdong Medical College, Shenzhen,
China; 11 Department of Radiology, Affiliated Futian Hospital, Guangdong
Medical College, Shenzhen, China; 12 Department of Radiology, Affiliated Futian
Hospital, Guangdong Medical College, Shenzhen, China; 13 Guangzhou Institute
of Respiratory Diseases (State Key Laboratory of Respiratory Diseases), First
Affiliated Hospital, Guangzhou Medical University, Guangzhou, China
Background: The CURB-65 scoring system performs well at identifying patients
with pneumonia who have a low risk of death. Whether it predicts mortality in
community-acquired pneumonia (CAP) better than the 2007 Infectious Disease
Society of America (IDSA)/American Thoracic Society (ATS) minor criteria in
low-mortality-rate settings is not clear. The purpose of this study was to determine
the speculation.
Methods: 1230 adult patients admitted to our hospital from 2005 to 2009 for CAP
were reviewed retrospectively.
Results: The hospital mortality was 1.3%. Percentage mortality increased significantly with CURB-65 score and the increasing number of IDSA/ATS minor
criteria present. The number of CURB-65 criteria or IDSA/ATS minor criteria
present had significant increased odds ratios for mortality of 7.547 and 2.711,
respectively. The sensitivities of a CURB-65 score of ≥ 3 and the presence of at
least 3 minor criteria in predicting mortality from CAP was only 25% and 37.5%,
with specificities of 99.2% and 96%, respectively. However, the sensitivities and
specificities of a CURB-65 score of ≥ 2 and the presence of ≥ 2 minor criteria
were 75% and 62.5%, and 91.8% and 86.5%, respectively. The area under the
receiver operating characteristic curve for CURB-65 was 0.915 for predicting
mortality, and the corresponding area for IDSA/ATS minor criteria was 0.805.
Conclusions: CURB-65 score predicted hospital mortality better than IDSA/ATS
minor criteria, and a CURB-65 score of ≥ 2 or the presence of 2 or more
minor criteria might be more valuable cut-off values for “severe” CAP in a
low-mortality-rate setting.

P2482
Thrombin generation test – As a potential marker of severity and outcome of
severe pneumonia with pulmonary sepsis
Tatiana Martynenko 1,2 , Irina Balatskaya 1 , Shoychet Yakov 1 , Momot Aleksey 1 ,
Olga Rusakova 1 , Anastasia Grebenyuk 2 . 1 Dept of Postdiploma Education, The
Altai State Medical University, Barnaul, Russian Federation; 2 The Altai Regional
Pulmonology Center, Municipal Hospital #5, Barnaul, Russian Federation
Background: There is an important interaction between inflammatory mechanisms
and coagulopathy in severe pneumonia (SP) with pulmonary sepsis.
The aim. Determine the prognostic role of thrombin generation test (TGT) as a
marker of severity in patients with SP with sepsis.
Materials and methods: 35 adults (18 years old or above) with SP and pulmonary
sepsis were enrolled in the study. All patients were divided into two groups:
survivors – 30 patients (85,7%, group 1) and died – 5 (14.3%, group 2) and
stratified according to APACHE II score.
Results: According to TGT, the greater number of patients (84.6%) showed reduction in intensity of thrombin generation. We observed lengthening of Lag time
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of thrombin, reduction of Peak thrombin, and increase in ttPeak, and in general reducing endogenous thrombin potential (ETP) (table 1). Analysis of the average
of the absolute values of thrombin generation curve showed that mean values of
ETP and Peak thrombin remain below the reference in both groups, and Lag time
and ttPeak - higher than in control. In group 2, in comparison with the first one,
peak thrombin was lower at 82,9%, ttPeak was shorter by 15.1%, and ETP was
reduced 3.9-fold.
When comparing patients according to severity, in group with APACHE II >20
(compared with APACHE II <10), reduced Peak thrombin by 71.8% and ETP by
58.2% were defined, while lengthening lag time at 70.7% and increasing ttPeak
by 234.4%.
Conclusion: According to our preliminary data, reducing the intensity of TGT in
SP with pulmonary sepsis is associated with more severe course of the disease and
can be regarded as a predictor of poor outcome.

P2483
Developing hospital admission criteria for electronic pneumonia decision
support
Barbara Jones 1,2 , Jason Jones 2 , Al Jephson 2 , Naresh Kumar 2 , Ben Briggs 2 ,
Caroline Vines 3 , Todd Allen 2 , Nathan Dean 1,2 . 1 Pulmonary and Critical Care
Medicine, Intermountain Medical Center, Murray, UT, United States; 2 Pulmonary
and Critical Care Medicine, University of Utah, Salt Lake City, UT, United States;
3
Emergency Medicine, University of Utah, Salt Lake City, UT, United States
Rationale: Severity assessment tools that use objective data available in the
electronic medical record to predict mortality include CURB-65, eCURB (an
electronic version of CURB-65 using continuous variables), and A-DROP. We
developed an electronic decision support tool for the emergency department that
recommends admission for patients with 1) eCURB 30-day mortality estimate ≥
5% 2) ≥3 severe community acquired pneumonia criteria (2007 IDSA/ATS), or 3)
PaO2:FiO2 ratio ≥280. Our aim was to compare the tool’s admission rule to the
mortality predictors.
Methods: We identified pneumonia patients by ICD-9 code plus radiograph in 7
emergency departments Dec 1, 2009-Dec 1, 2010. We extracted initial clinical features, triage information and mortality from the electronic medical record; physician
review identified multilobar infiltrates from radiograph reports. Simple agreement
with hospital triage (outpatient versus inpatient) and mortality were compared.
Results: 57% of all patients were admitted (54% CAP and 76% HCAP) with a
30-day mortality of 5.5% (3.5% CAP, 17% HCAP). Table shows simple agreement
with triage and mortality. While the actual admission rate was 57% with 13
outpatient deaths, the admission rule would have resulted in a 48% admission rate
with 9 outpatient deaths.
% Agreement
All (N=2394)

Admit Rule
CURB-65 ≥2
A-DROP ≥1
A-DROP ≥2

CAP (N=2060)

HCAP (N=334)

Triage %

Mortality %

Triage %

Mortality %

Triage %

Mortality %

76
70
78
63

57
58
48
78

77
71
78
64

59
59
49
80

74
68
75
56

44
50
40
68

Conclusion: The tool’s admission rule agreed acceptably with observed triage and
might lower admission rate with improved patient safety.

P2484
Risk factors predicting mortality in patients with lung abscess
Shaista Ghazal, Nusrat Idrees, Ashok Kumar, Nadeem Rizvi. Chest Medicine,
Jinnah Post Graduate Medical Centre, Karachi, Sindh, Pakistan
Introduction: Lung abscesses continue to express high mortality in patients
hospitalised with the disease.
Objectives: To identify the factors associated with increased mortality in patients
diagnosed with lung abscess.
Methods: Retrospective study performed via hospital records on patients admitted
with lung abscess between January 2009 and January 2011 at the largest stateowned tertiary care centre in Karachi, Pakistan.Out of 41 patients hospitalised,
17 could not survive and were evaluated for factors to determine association with
heightened mortality.
Results: Mortality due to lung abscess stood at 41.46% (17/41). Adult male
patients were found to have a higher mortality with 13/17 (76.5%) expired patients
being male. Majority (21/41, 51.2%) of the cases belonged to the 41-60 year old
age group with highest mortality (9/17, 52.9%).Number of patients with blood
sugar levels of >200 mg/dl who succumb to disease was 9/17,52.9%. Patients with
history of smoking, diabetes mellitus, and alcohol intake expressed mortality rates
of 70.6%, 58.8%, and 17.6% respectively; while 29.4% of the mortalities were
positive for Pseudomonas aeruginosa on sputum culture. A significant association
was found between elevated mortality and low haemoglobin levels at time of
admission; mortality was 76.5% (13/17, p<0.013) in patients with Hb between
7-10 mg/dL.
Conclusions: The risk factors involved with heightened mortality included male
gender; older age; history of smoking, and diabetes. High blood sugar levels and

detection of Pseudomonas aeruginosa on sputum cultures were also implicated. Hb
level of <10 mg/dL was a statistically significant predictive factor for increased
mortality.

P2485
Thrombocytopenia predicts severity and mortality in CAP – Experience of
developing country hospital
Farooq Oighor 1 , Muhammad Irfan 2 , Suleman Haque 3 , Ali Zubairi 4 ,
Javaid Khan 5 . 1 Pulmonary & Critical Care Medicine, Aga Khan University
Hospital, Karachi, Sindh, Pakistan; 2 Pulmonary & Critical Care Medicine, Aga
Khan University Hospital, Karachi, Sindh, Pakistan; 3 Pulmonary & Critical Care
Medicine, Aga Khan University Hospital, Karachi, Sindh, Pakistan; 4 Pulmonary
& Critical Care Medicine, Aga Khan University Hospital, Karachi, Sindh,
Pakistan; 5 Pulmonary & Critical Care Medicine, Aga Khan University Hospital,
Krachi, Sindh, Pakistan
Background: Platelets play role in inflammation and host defense mechanisms
against microbial agents. We hypothesized that abnormal platelet count in CAP
does predict severity and mortality. The objectives of this study were to determine
the association of abnormal platelet count with the severity and outcome of CAP
patients during their hospital stay.
Methodology: We conducted a retrospective cohort study of 293 consecutive
patients admitted to a tertiary care hospital in Pakistan with CAP between January
2006 and December 2010. Patients with CAP who had abnormal platelet count at
the time of presentation were placed in one group while those who had normal
platelet count in other group. Dependent variable of the study was in hospital
mortality.
Results: Thrombocytopenia was strongly associated with in hospital mortality (P
= < 0.05). It was also associated with complications like respiratory failure, need
for mechanical ventilation and complicated para-pneumonic effusion.
Conclusion: Thrombocytopenia at presentation in patients with CAP predicts in
hospital mortality. It is cost effective when compared to CRP. It is good predictor
of mortality for CAP in poor countries.
Abbreviations: CAP = Community Acquired Pneumonia. CRP = C Reactive
Protein.

P2486
Clinical characteristics of immunocompetent patients with pulmonary
cryptococcosis
Ho-Kee Yum, I-Nae Park, Sang Bong Choi, Young Min Lee, Sung Soon Lee,
Hyuk Pyo Lee, Soo Jeon Choi. Department of Internal Medicine, Paik Hospital,
INJE University, Seoul, Korea
Objective: Pulmonary cryptococcosis typically occurs in immunocompromised
patients, but can also occur in immunocompetent patients. According to the host’s
immune status, inhaled spores may remain dormant in the lung or may spread to
other parts. Thus, clinical manifestations of crytococcosis can be highly variable,
from asymptomatic pulmonary disease to life-threatening meningitis depending
on the immunity. Our objective was to describe the clinical manifestations, radiologic findings, management and prognosis of pulmonary cryptococcosis in
immunocompetent patients.
Methods: We retrospectively analyzed 12 cases of immunocompetent patients
with pathologically proven pulmonary cryptococcosis during ten years.
Results: Mean patients age was 50 years (20-72 years) and 6 patients were male.
The major clinical manifestations were cough (4 patients), chest pain (3 patients),
and hemoptysis (1 patients). Four patients were asymptomatic. On CT findings,
10 patients showed single or multiple nodules (7 patients vs 3 patient), while 2
patients showed multiple consolidations. One patient was diagnosed by open lung
biopsy, 11 patients by needle biopsy. Eight patients were treated with oral fluconazole and 2 patients with itraconazole. Seven patients of 10 patients with treatment
with oral antifungal agents showed completed resolution, 2 patients showed partial
resolution, and one patient showed no interval change. During follow-up period,
all patients showed favourable outcome without relapse.
Conclusion: These results suggest that pulmonary crypotoccosis was found in
all-aged immunocompetent patients with no or mild symptoms. Also treatment
with oral fluconazole or itraconazole could achieve favorable outcome.

P2487
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Methods: Institutional review board approval was obtained, and informed consent was waived. Chest CT scans obtained between January 1994 and December
2007 in 35 patients with Ascaris suum were retrospectively evaluated by three
chest radiologists. In 4 patients who underwent surgical or transbronchial biopsy,
comparisons of the CT images with the actual specimens were performed.
Results: On CT scans, abnormal findings were seen in 30 patients. The most
common abnormality consisted of nodules (n=20) in which the majority had a halo
of ground-glass attenuation (n=18), followed by ground-glass attenuation (n=19),
and interlobular septal thickening (n=15). These abnormalities were predominantly
seen in the peripheral lung (n=25). Of the 7 patients who underwent follow-up CT
scans, nodules (n=6) and ground-glass attenuation (n=5) had migrated in 4 patients.
Pathologically, these findings corresponded to marked eosinophilic infiltration into
the interstitium.
Conclusions: These CT findings are considered to be suggestive of thoracic
involvement in patients with visceral larva migrans due to Ascaris suum.
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P2488
Weight of CURB-65 criteria for community-acquired pneumonia in a very
low-mortality-rate setting
Qi Guo 1 , Hai-yan Li 2 , Yi-ping Zhou 1 , Ming Li 1 , Xiao-ke Chen 1 , Hui Liu 1 ,
Hong-lin Peng 1 , Hai-qiong Yu 1 , Xia Chen 1 , Nian Liu 1 , Li-hua Liang 3 ,
Qing-zhou Zhao 3 , Mei Jiang 4 . 1 Department of Respiratory Medicine, Affiliated
Futian Hospital, Guangdong Medical College, Shenzhen, China; 2 Department of
Primary Care, Affiliated Futian Hospital, Guangdong Medical College,
Shenzhen, China; 3 Department of Radiology, Affiliated Futian Hospital,
Guangdong Medical College, Shenzhen, China; 4 Guangzhou Institute of
Respiratory Diseases (State Key Laboratory of Respiratory Diseases), First
Affiliated Hospital, Guangzhou Medical University, Guangzhou, China
Background: The CURB-65 score is a simple well validated tool for the assessment of severity in community-acquired pneumonia (CAP). Weight of each
criterion in very low-mortality-rate settings is not clear.
Objective: To determine the weight.
Methods: 1230 adult patients admitted to our hospital from 2005 to 2009 for CAP
were reviewed retrospectively.
Results: 30-day mortality rose sharply from 0%, 1.0%, 8.2% and 16.7%, respectively, for patients with CURB-65 scores of 0, 1, 2 and 3 to 100.0% for patients
with the scores of 4 (p < 0.001). Confusion had the strongest association with
mortality.
Table 1. Association of CURB-65 criteria with 30-day mortality (n=1230)
Criteria

Alive (%)

Dead (%)

OR (95% CI)

Confusion
Urea >7 mmol L–1
Respiratory rate ≥30 breaths/min
Low blood pressure
Age ≥65 yrs

18 (81.8)
70 (89.7)
28 (93.3)
172 (97.7)
322 (95.8)

4 (18.2)
8 (10.3)
2 (6.7)
4 (2.3)
14 (4.2)

22.148 (6.516–75.288)
16.343 (5.957–44.838)
6.051 (1.313–27.896)
2.019 (0.644–6.333)
19.391 (4.383–85.789)

Low blood pressure was not associated with mortality. Confusion, urea >
7/mmol · L−1 and age ≥ 65/yrs showed independent relationships with mortality (Odds ratio, 11.537, 5.988 and 10.462; respectively). Urea > 7/mmol · L−1 was
most strongly associated with sequential organ failure assessment (SOFA) scores.
Confusion was in closest relation to hospital length of stay. Age ≥ 65/yrs had the
strongest association with costs.
Conclusions: The individual CURB-65 criteria were of unequal weight in predicting 30-day mortality, SOFA scores, hospital length of stay and costs in a
very low-mortality-rate setting, and low blood pressure was not associated with
mortality.

P2489
Pulmonary CT findings of visceral larva migrans due to Ascaris suum
Koichi Honda 1 , Fumito Okada 1 , Yumiko Ando 2 , Asami Ono 3 , Hiromu Mori 1 .
1
Radiology, Oita University Faculty of Medicine, Oita, Japan; 2 Radiology,
Nishibeppu National Hospital, Oita, Japan; 3 Radiology, Oita Prefectural
Hospital, Oita, Japan
Objective: To retrospectively evaluate the CT findings of pulmonary involvement
in patients with visceral larva migrans due to Ascaris suum.

P2490
Community acquired pneumonia in the emergency department: Comparison
of clinical indication to in-hospital treatment and severity scales predicting
mortality
Rodolfo Ferrari 1 , Fabio Tumietto 2 , Fabrizio Giostra 1 , Sara Tedeschi 2 ,
Mauro Bernardi 3 , Pierluigi Viale 2 , Mario Cavazza 1 . 1 Dipartimento
Emergenza/Urgenza, Chirurgia Generale e dei Trapianti. U.O. di Medicina
d’Urgenza e Pronto Soccorso, Policlinico Sant’Orsola – Malpighi, Azienda
Ospedaliero Universitaria di Bologna, Università degli Studi d; 2 Dipartimento
Malattie Apparato Digerente e Medicina Interna. U.O. di Malattie Infettive,
Policlinico Sant’Orsola – Malpighi, Azienda Ospedaliero Universitaria di
Bologna, Università degli Studi di Bologna, Italy; 3 Dipartimento Malattie
Apparato Digerente e Medicina Interna. U.O. di Semeiotica Medica, Policlinico
Sant’Orsola – Malpighi, Azienda Ospedaliero Universitaria di Bologna,
Università degli Studi di Bologna, Italy
Introduction: Severity scoring systems (SSS) are used to predict risk, to help
decisions about management strategies. The most notable scales in clinical use for
Community acquired pneumonia (CAP) in the Emergency Department (ED) are
CURB65 and CRB65
Objective: To analyze cases in which the clinical judgement to admit and treat
in-hospital a Patient with CAP disagreed with the low risk profile established by
SSS
Materials and methods: Observational clinical study in the ED of a university
teaching hospital, enrolling every adult Patient with CAP related hospitalization in
4 months period.
Results: 73 Patients were emergently admitted; 172 resulted in high-intermediate
risk class according to SSS. We compared high-intermediate versus low risk
groups. The first were higher in mortality, Ddimer, urea, creatinin, CK, CKMB,
LDH, NTproBNP, dyspnoea, neurologic dysfunction, need for mechanical ventilation or management in High Dependency Unit; and lower in SpO2 and rate
of antibiotic treatment previously started. When the decision to admit showed
discordance between SSS risk profile and clinical judgement, some elements were
often involved: social and welfare aspects, chronic diseases, previous treatment
failure, laboratory abnormalities, respiratory failure, chest Xrays characteristics.
Discussion: In the ED, careful clinical judgement is still irreplaceable in decision
and management processes, beyond the help routinely added by SSS. New studies
will define which parameters to develop to increase the value of some pivotal
aspects in the triage process of CAP in the ED, to focus on the real need for
hospitalization in the single Patient.

P2491
The influence of respiratory infection on bronchial asthma
Dmitry Ruzanov, Nataly Efimova, Elena Davidovskaya, Tatyana Baranovskaya,
Irina Buynevich, Nataly Plotnikova, Olga Serdyukova. Department of
Pulmonology and TB, Gomel State Medical University, Gomel, Belarus
Acute respiratory infection (ARI) intensify the severity of inflammation reaction
of bronchial asthma (BA).
Aim: To study the influence of ARI on the level of the control over BA and the
immunology of this combination and the possibilities of treatment.
Method: The clinical monitoring over 316 patients with bronchial asthma for a
year, the immunological research and the results of treatment with affine purified
antibodies for gamma-interferon of the human (48 cases).
Results: During the observation there were fixed 4,1±0,3 episodes of ARI for
each patient. Analyzing the graph of frequency of ARI with BA, some differences
with seasonal virus ARI attract our attention. There is no traditional apex of
seasonal virus ARI in the February, the reduction of tension is seen only by May,
summer months are not also free from ARI, and the intensity of winter months
the frequency of ARI reaches already in October. There is not direct link between
the frequency of ARI and the level of control over asthma. The dependence of
the dose of ICS and the frequency of ARI was also detected. On the whole, each
patient received 2,7±0,6 the course of antibiotics therapy relatively to respiratory
pathology. 94,4% of patients got different mukoactive drugs.
Low tension of the immunity was fixed: CD4/CD8 index was 1,23±0,08, phagocytic index was 62±2,1%. After three month of the use of antibodies for gammainterferon frequency of ARI was marked, the real improvement of the rate of
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the cellular immunity, the increase of the level of IgG to 9,88±0,41 l/l with the
following return to the previous level, and also the real reduction of the level of
IgE to 69,2±5,5 among the patients with exogenous asthma.

P2492
Risk factors, etiology and prognosis of adult patients with hospital -acquired
pneumonia in Shanghai
Ning Li, Qijian Cheng. Department of Respiratory Diseases, Shanghai Jiao Tong
University School of Medicine, Shanghai, China
Objective: To investigate clinical features, risk factors, drug resistance, and clinical
outcomes of hospital-acquired pneumonia (HAP) in Shanghai.
Methods: From November 2007 to December 2009, HAP was observed and
prospectively studied in Shanghai seven large general hospitals. Clinical data and
etiology of pneumonia were recorded. Blood and sputum cultures, identification
of bacteria in specimen and drug sensitivity test were performed.
Results: We included 204 patients (mean age 68.07±16.61 years [± SD], 58.3%
more than 70 years old) mainly from surgical wards, surgical ICU, medical
wards, and medical ICU. Patients were complicated with cerebral vascular disease
(19.61%), diabetes mellitus (14.22%), or abdominal surgery (11.76%). Ventilatorassociated pneumonia occurred in 20.6% of the cases. Total mortality was 15.69%.
Increased heart rate, decreased arterial PH, hypoxia, high glucose, increased plasma
creatinine and vasopressor use were associated with the poor outcome in patients
with HAP. In all bacterial isolates from HAP, 64.90% were gram-negative bacilli
bacteria, including Acinetobacter baumannii, Pseudomonas aeruginosa, Klebsiella
pneumoniae, and Escherichia coli. 26.5% of the isolates were Staphylococcus aureus and the rate of MRSA was 65.4%.
Conclusion: The elderly, cerebrovascular diseases, and diabetes are risk factors
of HAP and septic shock is the most important complication associated with
poor prognosis of HAP. In this setting, Acinetobacter baumannii, Pseudomonas
aeruginosa, Klebsiella pneumoniae, Escherichia coli, and Staphylococcus aureus
(MRSA 60%) should be considered as the common etiologic pathogens of HAP.

265. Scores, biomarkers and risk factors in
respiratory infections
P2493
Bacteriological analysis of lower respiratory tract in patients with
rheumatoid arthritis and other collagen vascular diseases
Kentarou Akata, Shuya Nagata, Takashi Kido, Kei Yamasaki,
Toshinori Kawanami, Hiroshi Ishimoto, Kazuhiro Yatera, Hiroshi Mukae.
Department of Respiratory Medicine, University of Occupational and
Environmental Health Japan, KItakyusyu, Fukuoka, Japan
Background: Lower respiratory tract infections (LRTI, bronchiectasis, bronchitis
and bronchiolitis) are common comorbidities in patients with rheumatoid arthritis
(RA). According to the recent advances of the treatment modalities of RA and
other collagen vascular diseases (CVD) including anti-inflammatory biological
agents, an aggressive diagnosis of LRTI including nontuberculous mycobacteriosis
(NTM) is becoming more important.
Patients and methods: From April 2008 to August 2011, patients with RA and
other CVD with suspicion of NTM were enrolled. Additionally, patients with nonCVD with suspicion of NTM were also enrolled as controls. Bronchial washing
were directly obtained from the pathological lesions, and bacteriological analyses
were demonstrated. Chest CT findings were also evaluated.
Results: A total of 106 patients (41 with RA, 22 with CVD other than RA and 43
with non-CVD) were enrolled. P. aeruginosa (26.8%) were the most frequently
detected in patients with RA, followed by S. aureus (19.5%) and NTM (7.3%). In
patients with CVD other than RA, P. aeruginosa (9.1%), S. aureus (13.6%), NTM
(4.5%) were detected. Additionally, P. aeruginosa (7.0%), S. aureus (11.6%) and
NTM (25.6%) were detected in non-CVD patients. Chest CT findings of patients
with RA complicating P. aeruginosa infection demonstrated that these patients
showed more widespread of granular opacities and bronchiectasis and tendency of
exacerbation of these pathological lesions.
Conclusion: P. aeruginosa was frequently detected in patients with RA complicating LRTI, and it is speculated that P. aeruginosa infection in patients with RA
seemed to be an indicative factor of exacerbation of LRTI.

P2494
CURB 65 or CURB (S) 65 for community acquired pneumonia?
Sakine Nazik, Nurdan Köktürk, Ayse Baha, Numan Ekim. Pulmonary Medicine,
Gazi University School of Medicine, Ankara, Turkey
The CURB-65 score (confusion, blood urea >42,8 mg/dl, respiratory rate> 30/min,
blood pressure < 90/60 mm Hg, age> 65) is quite a practical method for determining the need for hospitalization in community-acquired pneumonia. On the other

hand, it is a known fact that CURB-65 is rather more sensitive for determining
patients with severe illness, and lacks sensitivity towards other factors dealing with
milder cases. The purpose of this study is to investigate factors that determine
the need for hospitalization in patients not requiring hospitalization according to
CURB-65.
The study was undertaken on 54 patients diagnosed with pneumonia and were
recorded to the TTD pneumonia database between 2010-2012.
Nineteen (35,2%) of the patients were female while 35 (64,8%) were male. The
mean age was 67,5. The total treatment time, duration of hospitalization, saturations (SpO2), partial arterial oxygen pressures (PaO2) and mean pneumonia
severity index (PSI) values were compared between 15 patients recieving 0-1
CURB-65 points (27.8%) (Group 1) and 39 patients receiving 2 or more CURB-65
points (72.1%) (Group 2). According to the data, the mean PSI score in Group 1
(74,93±30,45) and in Group 2 (106,61±37,4) were statistically different (p=0,003)
even though their SaO2, paO2, hospitalization and treatment time were similar
(Group 1 SaO2: 89±8,45, PaO2: 53,0±8,72; Group 2 SaO2: 89,23±5,94, PaO2:
54,61±8,48; p< 0,05).
The study shows that although the PSI are different, low SaO2 levels in both
groups show that hypoxemia is the main factor for hospitalization in patients with
low CURB indexes. Therefore we propose that the CURB(S) 65 hypothetic index
is a better determinant than CURB 65 for hospitalization.

P2495
Do physicians use urinary pneumococcal antigen test (UPAT) appropriately?
Vinod Palissery, Ajay Kamath, Catherine Tremlett. Respiratory Medicine,
Norfolk and Norwich University Hospital, Norwich, Norfolk, United Kingdom
Respiratory Medicine, Norfolk and Norwich University Hospital, Norwich,
Norfolk, United Kingdom Department of Microbiology, Norfolk and Norwich
University Hospital, Norwich, Norfolk, United Kingdom
Introduction: UPAT is a useful test to identify the pneumococcal aetiology of
pneumonia. The specificity and sensitivity are high in moderate to severe pneumonia (MSP). British Thoracic Society (BTS) recommends this test only in MSP.
But as this test has become more accessible it is being used inappropriately in
non severe pneumonia, infective exacerbation of asthma and COPD. The most
important use of the test is in modifying the antibiotic regimen according to the
result. We did this study to look at the utility of the test and how it altered clinical
management.
Method: We conducted a retrospective analysis of medical records of all patients
who had UPAT in a 6-month period between December 2007 and May 2008. The
study was performed in a 1000 bed tertiary teaching hospital in United Kingdom.
BTS CURB-65 scoring was used as a measure of severity of pneumonia.
Results: One hundred and eighteen patients had the test in the 6-month study
period but only 37 patients met criteria for moderate to severe pneumonia
(MSP). Rest of the patients had non-severe pneumonia, infective exacerbation
of asthma/COPD/Bronchiectasis. Ten patients had positive results (8.4%); 13.5%
positive results were in MSP group and 6.1% in the other group. Most common antibiotic regimen commenced in our institution was amoxicillin and clarithromycin
(41%). Modification in antibiotic regimen guided by the results was done only in
three patients.
Conclusion: UPAT is used inappropriately and the test results are not effectively
used in modifying management.

P2496
A clinical, radiological and microbiological profile of lung abscess
Maria Malik, Shaista Ghazal, Ashok Kumara, Nadeem Rizvi. Chest Medicine,
Jinnah Post Graduate Medical Centre, Karachi, Pakistan
Introduction: Lung abscesses continue to be a frequent presentation for physicians in Pakistan.With little local data available on the clinical correlations of the
disease, there is a pressing need to describe the various factors associated with the
condition.
Objectives: To evaluate the clinical,radiological and microbiological profile of
lung abscess.
Methods: A retrospective case study was done through studying hospital records
of 41 patients admitted with lung abscess at a tertiary care hospital in Karachi, Pakistan. Demographical data, clinical symptoms, risk factor assessment, radiological
findings and culture reports were studied to outline a relevant profile.
Results: Over half the cases comprised of adult, male patients. Clinically, 90.2%
presented with productive cough, followed by 82.9% with fever, and 58.5% with
haemoptysis. A significant association of 65.9% was found with smoking. Among
other risk factors, poor oral hygiene was found in 56.1% of the cases, diabetes
mellitus in 43.9%, pneumonia in 22%, and malignancy was diagnosed in 4.9%.
Radiographically, 56.1% showed bilateral and 51.2% had right lower lung zone
involvement. Sputum Gram staining revealed Gram negative rods and Gram positive cocci in 36.6% of the cases. AFB smear was positive in 22%. Sputum cultures
showed Pseudomonas aeruginosa was present in 29.3%. No growth on blood
cultures was seen in 86.6% and only 9.8% exhibited growth of E. coli.
Conclusion: Lung abscess was found to be more common in adult men,and was
significantly related to smoking. The other common risk factor was found to be
poor oral hygiene,while the right lower lung zone was the main site of abscess
formation. Pseudomonas aeruginosa was the major pathogen implicated on sputum
cultures.
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P2497
The comparison of different methods of etiologic diagnosis of
community-acquired pneumonia
Kirill Zykov 1 , Anna Rvacheva 1 , Elena Kaznacheeva 1 , Alexey Pustovalov 1 ,
Galina Khaptkhaeva 2 , Alexander Chuchalin 2 , Evgeniy Sokolov 1 . 1 Laboratory of
Pulmonology, Moscow Medico-stomatological University, Moscow, Russian
Federation; 2 Klinical Department, Institute of Pulmonology, Moscow, Russian
Federation
The aim of our study was to compare different laboratory methods of the CAP
etiological factor identification.
30 patients (20 male and 10 female) with non-severe CAP were enrolled in the
study (50,5±3,4 years). We have performed: microbiological test and polymerase
chain reaction (PCR)-based study of induced sputum and peripheral blood samples,
serologic tests to evaluate the level of IgM and IgG antibodies to C.pneumoniae
and M.pneumoniae in peripheral blood.
Results: With all laboratory tests the etiologic agents were determined in 76,7%
of cases, mostly of S.pneumoniae. In sputum there were 30 positive results in
PCR and 19 - in microbiological study. PCR study of sputum revealed in 10
patients monobacterial flora, 5 - bacterial mixture, 4 - virus-bacterial mixture
while in microbiological study in all 19 patients there was monobacterial flora.
The frequency of S.pneumoniae was comparable both in the PCR study, and in
microbiological studies (46.6%). Frequency of K.pneumoniae and H.influenzae
identification was the highest in the PCR study of sputum (13.3 and 26,7%). In
PCR study of sputum M.pneumoniae was detected in 6,7%, C.pneumoniae was
not found. Serological tests have revealed IgM antibodies to M.pneumoniae in
20% of patients, C.pneumoniae in 13.3% of patients.
Conclusion: PCR study is the most efficient method of etiological diagnostics of
the CAP, and reflects the complex etiological picture compared to microbiological
study. Serological tests with specific IgM detection are the efficient methods of
etiologic diagnosis in CAP caused by atypical pathogens. Thus the combination
of different methods of etiologic diagnostics is the most appropriate way for
non-severe CAP.

P2498
Prevalence of MRSA nasal carrier rate in hematology patients of Benghazi
Medical Center using PCR-based method; first study in Libya
Khalid A. Gaber 1 , Wail A. Eldukali 2 , Fathi S. Al-Jehani 1 . 1 Medicine, Benghazi
Medical Centre - Benghazi University, Benghazi, Libyan Arab Jamahiriya;
2
Medicine, Benghazi Medical Centre, Benghazi, Libyan Arab Jamahiriya
Introduction: Carriers of multi drug resistant staphylococcus aureus (MRSA)
may spread or develop infections if not discovered and properly treated. Knowing MRSA carrier status would be useful especially for hematology patients on
chemotherapy.
Aim and objective: The aim of the study was to determine prevalence of nasal
MRSA carrier rates in hematology patients of Benghazi Medical Center (BMC).
Method: Hematology patients admitted to hospital or under regular follow up in
clinic were included and consent obtained. Nasal swabs (APTACA) were taken in
standard way. Samples were analyzed for the presence of MRSA by using PCR
based system (Gene expert machine-GXMRSA-120). The following data were
collected; age, gender, weight, height, underlying hematological diagnosis, history
of chemotherapy, hospital admission or MRSA swab in the previous 6 months and
long term intravascular device insertion.
Results: 107 patients were screened. 49 (45.7%) were males. Mean age was 48
years and body mass index was 25 kg/m2 . 5 out of 107 patients tested positive
for nasal MRSA. 4 out of 5 had lymph proliferative disorders and all received
chemotherapy. The rest of results are outlined in table.

Age (mean)
Males
Myeloprofilative disease
Lymphoproliferative disease
Bleeding disorder
Other disease
Chemotherapy (H/O)
MRSA (H/O)
Intravascular device

MRSA positive, n=5 (5%)

MRSA negative, n=102 (95%)

52 years
3 (60%)
1 (20%)
4 (80%)
0 (0%)
0 (0%)
5 (100%)
0 (0%)
0 (0%)

47 years
46 (45%)
12 (12%)
45 (44%)
11 (11%)
4 (4%)
62 (61%)
0 (0%)
0 (0%)

Conclusion: 4.5% of patients screened in hematology department of BMC were
nasal carriers for MRSA. This is the first study in Libya using PCR based method.

P2499
Influence of age in the clinical differentiation of atypical pneumonia in adults
Naoyuki Miyashita 1 , Yasuhiro Kawai 2 , Mika Kubo 2 , Kazunobu Ouchi 2 ,
Niro Okimoto 1 . 1 Department of Internal Medicine I, Kawasaki Medical School,
Okayama, Japan; 2 Department of Pediatrics, Kawasaki Medical School,
Okayama, Japan
Background and objective: The Japanese Respiratory Society (JRS) scoring system is a useful tool in the early and simple presumptive diagnosis of atypical

pneumonia, Mycoplasma pneumoniae and Chlamydia pneumoniae pneumonia.
However, it has been suggested that it seems to be difficult to diagnose atypical
pneumonia in the elderly using this system. In the present study, we evaluated the
accuracy and usefulness of the JRS scoring system in the different age groups.
Methods: We analyzed 262 cases of M. pneumoniae, 98 cases of C. pneumoniae
and 364 cases of common bacterial pneumonia.
Results: The frequency of co-morbid illnesses and higher risk classes in the
elderly (age ≥60 years) group was significantly higher than those of non-elderly
patients (age <60 years) in both atypical pneumonias. One or more additional
etiological factors were found more frequently in the elderly group than in nonelderly patients. The diagnostic sensitivity and specificity for atypical pneumonia
were 39% and 88% for the elderly group and 86% and 88% for age non-elderly
group, respectively. When the diagnostic sensitivity was analyzed for different ages
stratified into 10-year groups, the sensitivity was highest in the 18–29-year-old
group and decreased in order from the youngest to the oldest age group.
Conclusions: Our results indicate that it is difficult to distinguish between atypical
pneumonia and bacterial pneumonia in the elderly using the JRS scoring system.
When treating patients aged ≥60 years, physicians should choose fluoroquinolones
or β-lactams + macrolides as empirical first-choice drugs, so as to always include
potential antibiotic cover for atypical pathogens.

P2500
Clinical features and prognostic factors in elderly patients with aspiration
pneumonia
Seo Woo Kim 1 , Yon Ju Ryu 1 , Seok Jung Lee 1 , Jin Hwa Lee 1 , Jung
Hyun Chang 1 , Sung Shine Shim 2 . 1 Division of Pulmonary and Critical Care
Medicine, Department of Internal Medicine, Ewha Womans University, School of
Medicine, Mokdong Hospital, Seoul, Republic of Korea; 2 Radiology Department,
Ewha Womans University, School of Medicine, Mokdong Hospital, Seoul,
Republic of Korea
Background: The aims of this study were to investigate the clinical features, risk
factors, and outcomes of patients with aspiration pneumonia and to identify the
prognostic factors contributing to mortality in these patients.
Method: Following a retrospective review of clinical data and radiographic findings
between 2006 and 2010, 176 patients were enrolled in this study.
Results: The median age of patients was 75 years (range, 66-81), and 125 (71%)
patients were male. 89 (51%) were admitted to the medical ICU and their clinical
course was fulminant as a result of acute respiratory failure requiring mechanical
ventilation in 79 (45%), septic shock in 36, ARDS in 20, and multi-organ failure
in 26. Overall in-hospital mortality was 22.7% (40/176) with a median survival of
18 (range 9-43) days. Comorbidities or risk factors associated aspiration included
cerebrovascular accidents (n=79), bed-ridden status (n=67), DM (n=58), dysphagia
(n=57), malignancy (n=29), dementia (n=25), alcoholism (n=18) and Parkinson’s
disease (n=14). The leading pathogen considered to be associated with pneumonia
is MRSA (n=60), followed by A. baumanii (n=24), K. pneumonia (n=19), and
P. aeruginosa (n=17). Independent predictive factors of in-hospital mortality
included septic shock (HR 7.1, 95% CI, 2.6-19.3, P<0.001), dysphagia (HR 5.3,
95% CI, 1.5-19.1, P=0.010), hypoalbuminemia (serum albumin ≤2.5 g/dL) (HR
2.7, 95% CI, 1.1-6.9, P=0.038), and CVA (HR 2.6, 95% CI, 1.1-6.5, P=0.036).
Conclusion: Aspiration pneumonia has a high mortality rate and poor prognosis,
particularly in patients with septic shock, dysphagia, hypoalbuminemia, CVA.

P2501
Incidence of ventilator associated pneumonia (VAP) and assessment of serial
estimation of procalcitonin levels as a prognostic marker in cases of VAP in a
tertiary centre in India
Vikas Sikri 1 , Rajesh Chawla 1 , Raman Sardana 2 , Ashish Jain 1 . 1 Respiratory &
Critical Care, Indraprastha Apollo Hospitals, New Delhi, India; 2 Microbiology,
Indraprastha Apollo Hospitals, New Delhi, India
Introduction: Patients developing VAP have higher mortality rates and longer
ICU stays. Various markers have been for prognosis in patients who develop VAP.
We studied serial estimation of procalcitonin (PCT) levels in VAP as a prognostic
marker.
Aims & objectives: To calculate incidence of VAP per 1000 ventilator days and
assess role of PCT as a prognostic marker in VAP.
Material & methods: All consecutive patients intubated in the ICUs were assessed
for development of VAP using CPIS score. In patients who developed VAP during
the study period, there serum PCT levels were collected on day 0, 3 and 7 of
developing VAP.
Results: We studied 351 patients, 25 developed VAP. Incidence of VAP
was 6.33/1000 ventilated days. (Incidence/1000 ventilator days= No. Of VAP
cases/Total ventilator days C 1000).Patients having higher initial levels & in whom
the levels decreased subsequently showed better survival as compared to low
initial values and a marginal fall/rise in subsequently values. Mean value of PCT in
survivor group on 0,3 & 7 days were 45.47, 21.01 and 7.26 respectively (standard
error of mean of 34.71, 15.28 & 4.95) while the levels in non-survivor group were
1.94, 2.11 & 1.99 respectively (standard error of mean of 0.72, 0.80 & 1.25). The
PCT levels remained low/steady on serial monitoring in the non survivor.
Conclusions: Our study further re-enforces the role of serial estimation of PCT
as a prognostic marker in patients with VAP. Though further studies with larger
number of patients is required to make its estimation as a standard protocol.
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P2502
Procalcitonin and proadrenomedullin in COPD patients: Stable state versus
exacerbation difference in mortality rate?
M.C. Telgen 1,2 , M.G.J. Brusse-Keizer 1 , P.D.L.P.M. van der Valk 1 , J. van der
Palen 1,5 , H.A.M. Kerstjens 4 , M.G.R Hendrix 3 . 1 Department of Pulmonary
Medicine, Medisch Spectrum Twente, Enschede, Netherlands; 2 Department of
Internal Medicine, Medisch Spectrum Twente, Enschede, Netherlands;
3
Department of Medical Microbiology, Regional Laboratory of Public Health,
Enschede, Netherlands; 4 Department of Pulmonary Medicine, University Medical
Centre Groningen, and University of Groningen, Netherlands; 5 Department of
Research Methodology, Measurement, and Data Analysis, University of Twente,
Enschede, Netherlands
Rationale: Little is known about proadrenomedullin (pro-ADM) and procalcitonin (PCT), biomarkers in COPD, in relation with mortality. Stolz. D et al.
(Chest 2008;134:263-272) suggested that pro-ADM at hospitalization for an acute
exacerbation of COPD (AECOPD) predicts survival. In our cohort of well defined
COPD patients (the COMIC study) we wanted to study the association between
PCT and pro-ADM levels in stable state and at hospitalization with mortality.
Methods: PCT and pro-ADM levels were determined in 187 patients who provided
a plasma sample during stable state and at hospitalization for AECOPD. The mean
follow-up after inclusion was 46 months ±20. Date of death was verified from the
municipal administration.
Results: The PCT and pro-ADM levels were significantly increased at hospitalization compared to stable state. Patients who died had a significantly higher level
of PCT and pro-ADM both during stable state and hospitalization.
Table 1. Pro-ADM and PCT results
Pro-ADM nmol/l
(mean (±SD))

Died (N=82)
Alive (N=104)

PCT ng/ml
(median (IQR))

Stable state

Exacerbation

Stable state

Exacerbation

0.93 (±0.41)
0.72 (±0.25)

1.08 (±0.50)
0.78 (±0.27)

0.060 (0.041 to 0.090)
0.046 (0.031 to 0.061)

0.078 (0.043 to 0.202)
0.048 (0.034 to 0.091)

Conclusions: Both PCT and pro-ADM could be a marker for mortality in COPD.

P2503
Red cell distribution wide (RDW) as severity biomarker in patients with
community-adquired pneumonia (CAP)
Sergio Fandos 1 , Elisa Minchole 1 , Ana Simon 1 , Carolina Panadero 1 ,
Ana Lasierra 2 , Guillermo Hernandez 2 , Carlos Lapresta 1 , Salvador Bello 1 .
1
Pulmonology, Hospital Miguel Servet, Zaragoza, Spain; 2 Biochemistry, Hospital
Miguel Servet, Zaragoza, Spain
Introducction: Some biomarkers as Proadrenomedullin (proADM), alone or with
severity scores, have showed their usefulness for assessing severity of community
acquired pneumonia (CAP). Red cell distribution width (RDW) has been proposed
as prognostic mortality factor.
Materials and methods: We conducted a prospective study of 282 immunocompetent adult patients admitted to hospital with a diagnosis of CAP, and correlated
their PSI score and proADM levels with their RDW ad admittance.
Results: RDW showed a weak linear correlation, but highly significant with
both PSI (CC: 0,442, p<0.001) and proADM (CC:0,346, p<0.001). The lineal
regression coefficient of DRW with PSI score was as well significant (p<0.001).

Conclusion: Like as proADM, RDW seems is a good predictor of severity of CAP
at the time of admission. Unlike biomarkers usually studied, it is a cheep, rapid
and widely available test, and deserves a further research.

P2504
Pleural fluid C-reactive protein concentration in discriminating
uncomplicated from complicated parapneumonic pleural effusion
Sanja Petrusevska Marinkovic 1 , Irena Kondova Topuzovska 1 ,
Zvonko Milenkovic 1 , Goran Kondov 2 , Ankica Anastasovska 1 . 1 Respiratory
Diseases, University Clinic of Infectious Diseases and Febrile Conditions, Skopje,
Macedonia, The Former Yugoslav Republic of; 2 Thoracocardiovascular Surgery,
University Clinic, Skopje, Macedonia, The Former Yugoslav Republic of
Parapneumonic pleural effusions (PPE) are the second most common cause of exudates after malignant effusions. The early discrimination between uncomplicated
parapneumonic effusions (UPPE) from complicated parapneumonic effusions
(CPPE) is important for adequate management of PPE. Oversight in distinction
between these two groups with classical recommended markers (pH, lactic
dehydrogenase (LDH) and glucose) require alternative tests. The aim of this study
was to determine the role and value of pleural fluid C-reactive protein (CRP) in
differentiation between UPPE from CPPE. The study was including 60 patients:
30 with UPPE and 30 with CPPE. CRP concentration was measured with Ektahem
Clinical Chemistry tests on analyzer Vitros 250. LDH and glucose were performed
on analyzer Vitros 350. Pleural pH was assessed with blood gas machine. Receiveroperating curve were to assess the sensitivity and specifice of pleural biochemical
parameters. CRP was statistically higher in CPPE (118.97±31.04 U/L), than in
group with UPPE (40.24±22.30 U/l) (t=-11,28; p< 0,05). According to Spearman,s
correlation, positive correlation was between levels of pleural CRP concentration
and CRP in serum (r=0.635; p<0.01). Positive correlation was between
pleural concentration of CRP and LDH (r=0.811; p<0.01). Significant negative
correlation was between levels of CRP and pH (r=-0.813; p<0,05), and of CRP
and glucose in pleural fluid (r=-0,826; p<0.01). The CRP cut-off value of 73.43
mg/l, differentiated CPPE from UPPE with a sensitivity and a specifity of 100%.
Conclusion: CRP may be used as a good marker in discrimination UPPE from
CPPE and management of patients with PPE.

P2505
Lung and serum biomarkers of tissue lesions due to acute exacerbation of
COPD
Kornelija Mise, Zeljko Ivancevic, Ivan Gudelj, Slava Kotarac,
Jasminka Svalina-Grmusa. Clinic for Lung Diseases, Clinical Hospital Center,
Split, Croatia Clinic for Lung Diseases, Clinical Hospital Center, Split, Croatia
Introduction: In COPD are common respiratory tract infections, resulting in
exacerbation of disease.
Laboratory findings are normal or slightly abnormal, such as inflammatory
biomarkers: WBC, CRP, LDH, ALP.
What is going on with pathological processes in lung tissue?
Aim: Analyze tissue damage topical and serum biomarkers.
Materials: 86 COPD pts in exacerbation underwent bronchoscopy. Tissue damage
topical biomarkers (LDH, CRP, ALP, bronchus pH acidity) were analyzed from
the bronchial aspirate.
Results: Average pts age is 64.6 y. Lung LDH mean value (L-LDH) was
560.88±184, and in serum 181.66±79.64 U/L. Lung ALP mean value was
58.56±37.75 U/L, and in serum (S-ALP) 78.76±28.66 U/L. Lung CRP mean
value (L-CRP) was 0.06±0.78 mg%, and in the serum 56.54±17.45 mg%. L-CRP
was detected in 10 pts only (in 76 not).
Mean lung acidity (pH) was 7.89±0.82.
The most common organism causing COPD exacerbation was: H. influenze, with
biomarker values of L-LDH X=1746.30 U/L (max 10.856 U/L), and S-LDH=188.4
U/L. The second most common was P. aeruginosa, with biomarker values of L-LDH
X=1456.61 U/L, and S-LDH=201.8.
Conclusion: In pts with COPD, serum inflammatory biomarkers are not consistent
index of COPD exacerbation, nor its severity. Lung LDH values are extremely
increased, and serum LDH values are rarely pathological. These facts indicate
severe lung tissue damage, although S-LDH values are not significant for pathological process. In contrast, L-CRP was found only in trace in few pts, whereas
serum values are always increased. In bacterial lung inflammation pH is alkaline
(X=7,89), however, it is not comparable with blood pH values, since the measuring
method was different.

P2506
Elevated creatinine is a sensitive severity marker in community acquired
pneumonia
Joanne Sloan, Janet Wilson, Carly Griffin, Morven Wilkie, James Chalmers,
Stuart Schembri. Respiratory Department, Ninewells Hospital, Dundee, United
Kingdom
Background: It is recognised that acute kidney injury (AKI), as classified by the
International Kidney Disease Group Improving Global outcomes staging classification, is associated with increased 30-day mortality in patients with community
acquired pneumonia (CAP). This study aimed to determine if increases in serum
creatinine not meeting the criteria for AKI were associated with increased 30-day
mortality.
Methods: A retrospective study of patients admitted over a 6 month period, with
radiologically confirmed CAP, was performed in a teaching hospital. Baseline
creatinine, admission creatinine, AKI severity and 30-day mortality were recorded.
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Results: 210 patients (52% male, 48% female) were included in the study with a
median age of 76 years. 26 (12.4%) patients met the criteria for AKI. 57 (27.1%)
patients had rises in creatinine above baseline, but not meeting AKI criteria. As
expected AKI scoring was associated with increased 30 day mortality.
Table 1. Incidence of AKI and 30 day mortality rates
AKI staging
0
1
2
3

Number of Patients

30 Day Mortality

183 (87.1%)
15 (7.1%)
8 (3.8%)
3 (1.4%)

28 (15.3%)
4 (26.7%)
4 (50%)
2 (66.7%)

Greater than 20% rises in creatinine above baseline were strongly associated with
a higher 30 day mortality rate.

(47%amoxi-clavulanate). 62% were no tested for Legionella and pneumococcal urinary antigen. At discharge, 67% patients received levofloxacin, 10% moxifloxacin,
13% amoxi-clavulanate and 7% amoxicillin-clavulanate plus azithromycin. 5.7%
of patients were readmitted, showing statistically significance in: lower pO2
57.4(p=0.01), higher GPT 97(p=0.03), higher HCO3 28(p=0.04), heart rate higher
than 78.5(p=0,00), respiratory rate 20.2 (p=0.02), multilobar CAP 33.3%(p=0.04),
91.7% were classified in Fine1-3(p=0.04). Patients that remained under observation
24 hours after diagnosis, were statistically significance in: age(p=0.09), Charlson
index(p=0.00), urea(p=0.03), p02(p=0.02), respiratory rate(p=0.01), T° (p=0.03),
S02 (p=0.00), gender(p=0.03), alcohol intake(p=0.00), coronary disease(p=0.01),
renal disease(p=0.04), Fine 3-4(p=0.00), CURB65 1-2(p=0.01).
Conclusions: – Low SatO2, high levels of GPT, high heart and respiratory rates,
multilobar CAP Fine 1-3 are risk factors to readmission.
– Patients under observation had higher Charlson and Fine3-4.

P2509
Study on human tracheal bronchial epithelial cells secreting cytokines in
vitro by nontypeable haemophilus influenzae
Jianmei Qian 2 , Chunxue Bai 1 , Guifang Wang 1 . 1 Department of Pulmonary
Disease, Zohngshan Hospital, Shanghai, China; 2 Department of Internal
Medicine, The Traditional Chinese Medical Hospital in Kunshan, Kunshan,
Jiangsu Province, China

Figure 1. Elevated creatinine and 30-day mortality.

Log rank test p=0.002.
Conclusions: Creatinine rises as low as 20% above baseline in patients with
CAP are associated with higher 30 day mortality rates than for patients without
creatinine rises.

P2507
Admission hyperglycaemia is associated with increased risk of diabetes
mellitus following hospitalisation with community acquired pneumonia
Aran Singanayagam 1 , Gillian Fleming 2 , Ahsan Akram 2 , Adam Hill 2 ,
James Chalmers 2 . 1 Respiratory Medicine, St. Mary’s Hospital, London, United
Kingdom; 2 Department of Respiratory Medicine, Royal Infirmary of Edinburgh,
United Kingdom
Background: Hyperglycaemia has previously been shown to correlate with adverse outcome in community acquired pneumonia (CAP). The aim of this study
was to assess whether hyperglycaemia is associated with increased risk of diabetes
mellitus (DM) following admission with CAP.
Methods: We conducted a prospective observational study of patients who had survived hospitalisation with CAP. All patients had random serum glucose measured
on admission and were categorised into normoglycaemia (4.0-6.0 mmol/L), mild
hyperglycaemia (6.1-7.0 mmol/L), moderate hyperglycaemia (7.1-14.0 mmol/L)
and severe hyperglycaemia (>14.0 mmol/L). Patients with pre-existing DM or
those who were hypoglycaemic on admission were excluded. The outcome of
interest was diagnosis of diabetes mellitus within one year of hospital discharge.
Results: 1202 patients were included with 85 (7.1%) diagnosed with DM within
one year of follow-up. Rates of diabetes diagnoses according to admission glucose
level were: normoglycaemic group 3.9%, mild hyperglycaemic group 6.4%, moderate hyperglycaemic group 9.8% and severe hyperglycaemic group 64.7%. On
multivariable analysis, adjusting for age, gender, smoking status, cardiovascular
disease and pneumonia severity, there was a graded increase in association of hyperglycaemia and subsequent diabetes diagnosis: mild hyperglycaemia (OR 1.55
(0.78-3.09) p=0.2), moderate hyperglycaemia (OR 1.69 (1.25-2.29) p=0.0007),
severe hyperglycaemia (OR 3.0 (2.02-4.46) p<00001).
Conclusion: Moderate to severe hyperglycaemia on admission with CAP is associated with increased risk of subsequent DM diagnosis within one year of hospital
discharge.

P2508
Risk factors in readmission of patients with community-acquired pneumonia
discharged from the emergency department
Emma Vázquez-Espinosa, Rosa Mar Gómez-Punter, Jose Andrés Gª Romero de
Tejada, Javier Aspa Marco, Olga Rajas Naranjo. Pulmonology, Hospital
Universitario de la Princesa, Madrid, Spain
Correct management of community-acquired pneumonia (CAP) in Emergency
Department (ED) is essential in outcome.
Objective: To determine factors associated with worse outcome in discharged
CAP patients from ED and readmission.
Material and methods: Retrospective study. 210 patients included. September/10January/12. Variables included: clinical characteristics, comorbidities, vaccination,
antibiotic therapy before admission and at discharge, causes of readmission.
Statistical analysis: SPSS19.
Results: Mean age 52 yrs. 54% women. 26% were vaccinated with flu vaccine and 16.7% pneumococcal vaccine. 22.4% had received previous antibiotic

Obstrucive To study the interaction of nontypeable haemophilus influenzae strain
ATCC49247 with primary human bronchial epithelial cells (HBEC) and the
NTHi-induced release and expression of proinflammoraty cytokine in the HBEC.
Methods: HBEC were isolated by using low temperature protease digestion and
cultured in serum-free medium. Confluent epithelial cell cultures were incubated
with NTHi, NTHi +erythromycin(0.1mg/L), NTHi + erythromycin(10mg/L), NTHi
+ gentamicin(100mg/L), NTHi+dexamethasone(100uM)and normal untreated control cells after 24h. Release of IL-8 and TNF-a into the supernatant was assayed by
enzyme-linked immunosorbent assay; The expression of ICAM-1 was examined
by immunohistochemistry staining.
Results: (1) Some HBECs were transformed and died after 24h. (2) HBEC:
NTHi-induced cells released significantly greater amounts of IL-8 and TNF-a
(2172.18±131.83, 7.22±2.17 pg/ml, respectively) than normal untreated cells
(1115.76±57.63,2.84±1.04pg/ml) (p<0.001). NTHi also significantly increased
the total number of of ICAM-1 positive cells from 10±5%(in control untreated
cultures) to 80±5%(p<0.001). Similarly, incubation of HBEC with 0.1mg/L erythromycin and gentamicin significantly induced release of IL-8, TNF-a and the
expression of ICAM-1, which was blocked by 10mg/L erythromycin and 100uM
dexamethasone.
Conclusions: HBEC can release IL-8 and TNF-a. NTHi may increase significantly release and expression of proinflammatory cytokine. Gentamicin have
no anti-inflammatory effects. Erythromycin may have anti-inflammatory effects.
Dexamethasone has distinct anti-inflammatory effects.

P2510
Comparision of procalcitonin and CURB-65 in pneumonia
Savas Ozsu, Ismail Yilmaz, Yasin Abul, Funda Öztuna, Yilmaz Bulbul,
Tevfik Ozlu. Department of Pulmonary, Karadeniz Technical University Faculty
of Medicine, Trabzon, Turkey
CURB-65 score, pneumonia and hospital admission decision as well as useful and
simple clinical scoring method for prognosis. CURB-65 score, >= 2 is recommended for patients with inpatient treatment. The other hand, procalcitonin (PCT),
a marker for determining prognosis of pneumonia. CURB-65 score and PCT levels
were compared in this study.
In this study 58 patients were admitted to our clinic due to common acquired
pneumonia. Patients, the clinical and laboratory findings were recorded. CURB-65
score was calculated. CURB-65 score in patients with Group-1 (score, <2) and
GrupII-(score, >= 2) as divided into 2 groups. (Normal value: Procalcitonin<0.1,
CRP <0.5).
In our study, median age 68 (18-96) was found. The most frequent clinical symptoms were cough (83%), dyspnea (71%) and fever (67%), respectively. In group-I,
mean PCT level was 3.6±7.7, in Group-II PCT was 9±20 (p = 0.028). The average
white blood cell was 12.9±6.6 and was 13.3±6.2 2. (p > 0.05), CRP level of
18.2±1.0, and 19.8±1.4 (p> 0.05), respectively. Total 11 (19%) patients died. The
median value of PCT was significantly higher in patients who died (2.2 vs. 0.45,
p = 0.012). Similarly, CRP was significantly higher in patients who died (33 vs.
14, p = 0.016). PCT levels were positively correlated with the CURB-65 score (r
= 0,296, p = 0.024).
As a result, PCT levels correlated with a CURB-65 score in pneumonia. Initial
PCT level may be considered in patients with pneumonia.
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P2511
Bacterial infection in acute exacerbations of chronic obstructive pulmonary
disease
Fatma Chermiti Ben Abdallah, Wafa Bouhawel, Imen Sahnoun,
Ridha Mahouachi, Amel Chtourou, Sofia Taktak, Ali Ben Kheder. PneumologyIv
Department, Abderrahmen Mami Hospital, Ariana, Tunisia
Inroduction: Infections are major causes of acute exacerbations (AE) of chronic
obstructive pulmonary disease (COPD) which increase mortality rate and impair
quality of life of patients.
Aim: Determine the bacterial profile in patients hospitalized in our department for
AE of COPD caused broncho-pulmonary infection.
Methods: Retrospective study including 100 patients hospitalized for AE of COPD.
Broncho-pulmonary infection was considered because of clinical, radiological and
or bacteriological criteria.
Results: Mean age of patients was 63 years and mean duration of the disease
was 11 years. Regarding to GOLD classification, 63% of patients had COPD
stage II, 34% stage III and 3% stage IV. Infectious agent was identified in 69
patients with sputum culture. Isolated pathogens were: Haemophilius Influenzae
(28), Streptococcus Pneumoniae (8), Streptococcus (3), Enterobacter (12), Pseudomonas Aeuroginosa (10), serratia (2), Klebsiella (2) and 4 patients had mixed
infections (staphylocoque and Haemophilius). Modification of sputum colour is the
most parameter correlated with bacterial infection. Duration of COPD more than
10 years, severe dyspnea and impaired respiratory function (FEV1 < 35%) were
significantly associated with more aggressive pathogens (negative gram bacilli).
Conclusion: Bacterial infection is major cause of AE of COPD and is considered
as a worsening lung function factor. In patients with lower FEV1, AE is caused by
more aggressive pathogens.

P2512
Influence of lung infection on the course and outcome in patients with stroke
Dragana Ristic 1 , Sinisa Ristic 2 , Ivana Marinkovic 3 , Ines Veselinovic 4 .
1
Institutae of Pulmonary Disaeses, Institutae of Pulmonary Disaeses, Nis, Serbia;
2
Department of Neurology, University Clinical Centre, Nis, Serbia; 3 Medical
Faculty of Nis, Medical Faculty of Nis, Nis, Serbia; 4 University Clinical Centre,
Surgery Clinic, Nis, Serbia
Purpose: Occurance of acute bacterial lung infectuns affects the course of disease
and outcome in stroke patients. Aim of the study was to explore the frequency of
hypostatic and aspiration pneumonia, their risk factor and their effect on outcome
in patinets with acute stroke.
Metods: In this retrospective study, we evaluated patients with stroke who were
hospitalized at the Department of Neurology in Nis, between January- December
2011.There were a total of 1312 patients with stroke. 824(62,80%) had ischaemic
stroke, and 488 (37,20%) had haemorrhagic. Patients were evaluated and had the
same investigations with anamnestic, clinical, neurological, biochemical analisys,
physical examination by a specialist for pulmonary diseases, lung X-ray, ColorDoppler of the neck blood vessels, EEG, CT of lung, CT/MRI of brain, MRA
angiography.
Results: Of a total of 1312 patients with stroke, 59 patients (4,49%) of them had
pulmonary complications within 10 day from the event. There were 36 male and 23
female patients, age from 41 to 82 years. Pulmonary infections in all of the patients
was confirmed by x-ray imaging and biochemical analisys. 28(47,46%) patients
had lobar pneumonia, 23(38,98%) had bilateral bronchopneumonic changes and
8(13,56%) had pleural effusion. All of the patients were higly febrile, with increased sedimentation and leucocitosys with dominant neutrophiles. Despite the
intensive antibiotic treatment, using two or more antibiotics in combination, 14
patients has died.
Conclusion: Hypostatic and aspiration pneumonia are frequent complications of
stroke associated with poor outcome. Regading to this fact, an intensive prevention
of complications is necessary immediately after hospitalization.
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P2513
Nontypeable haemophilus influenzae leads to activation of the NLRP3
inflammasome – A possible trigger of chronic bronchial inflammation in
COPD
Johannes Rotta detto Loria 1 , Kristina Rohmann 1 , Daniel Drömann 1 , Jan Rupp 2 ,
Torsten Goldmann 3 , Klaus Dalhoff 1 . 1 Medical Clinic III, University of Luebeck,
Germany; 2 Institute of Medical Microbiology and Hygiene, University of
Luebeck, Germany; 3 Medical Clinic, Research Center, Borstel, Germany
The inflammasome is a cytosolic protein complex which is involved in a variety
of inflammatory diseases. Since it represents a heterogeneous group of proteins,
we elucidated which specific set of proteins is recruited after stimulation with
nontypeable Haemophilus influenzae (NTHi). In view of the fact that IL-1β is a

central early phase inflammatory cytokine, we investigated whether inflammasome
inhibition affects other cytokines like IL-8 and TNF-α.
Murine macrophages and human lung tissue were stimulated with NTHi 106 cfu/ml
for 24-48h. To assess the relevance of the inflammasome for the inflammatory response, a caspase-1 inhibitor (CI) was added after in-vitro infection. The
inflammatory response was measured by cytokine ELISA and Western Blot.
Western Blot analysis showed the activation of caspase-1 after NTHi infection
and moreover the expression of the NOD-like receptors NOD1 and NLRP3. In
cell culture and human lung tissue experiments IL-1β production was significantly
induced (RAW: control 24h beneath lowest standard vs. NTHi 24h 408±64pg/ml,
n=6, p<0.01). The inhibition of caspase-1 led to a significant reduction of IL-1β
levels and also to a decrease of IL-8 and TNF-α production (IL-1β: NTHi 24h
408±64pg/ml vs. NTHi+CI 24h 174±12pg/ml, n=6, p<0.01).
For the first time we demonstrate the participation of the NRLP3-inflammasome
in NTHi-induced inflammation in pulmonary cells and tissues. Our findings
concerning caspase-1 mediated IL-1β-upregulation emphasize the role of the inflammasome in respiratory tract infections. These results may provide new insights
into the pathogenesis of persistent airway inflammation in COPD.

P2514
The role of galactomannan in exhaled breath condensate in detecting
pulmonary aspergillosis in patients with exacerbated COPD
Caterina Folisi 1 , Laura Trovato 2 , Raffaele Campisi 1 , Salvatore Oliveri 2 ,
Giuseppe Di Maria 1 . 1 Dipartimento di Medicina Bio-molecolare e Clinica,
Università di Catania, Italy; 2 Dipartimento di Scienze Biomediche, Università di
Catania, Italy
Introduction: Growing evidence suggests that patients with severe COPD are at a
higher risk of pulmonary aspergillosis (PA), especially during an exacerbation. The
levels of GM in exhaled breath condensate (EBC) might allow earlier diagnosis
and extend the diagnostic yield of noninvasive mycological tests.
Objective: Evaluate the role of GM in EBC for early diagnosis of PA in severe
COPD patients at exacerbation.
Methods: Serum and EBC were collected from 15 severe or very severe COPD
patients at exacerbation and tested for GM using a Platelia® Aspergillus Ag test.
Sera/EBC fluids with an index >0.5 were considered positive. Double diffusion in
agarose gel (DD) for antibody response to Aspergillus was also determined.
Results: Two patients had probable, 7 possible and 6 had no evidence of PA
according to the criteria proposed by Bulpa. Serum positive GM assay was observed in two samples of the patients with probable PA and in one sample of two
patients with possible PA. In patients with probable PA also serum precipitins was
positive (A. fumigatus). EBC analysis yielded GM positive results (range, 0.8–7.5)
in one patient with probable PA, in 2 patients with possible PA and in 2 patients
without PA. In a patient with probable PA, positivity of the GM in EBC, preceded
that of the serum of 4 days. GM in EBC was negative in 5 out of 7 cases with
possible PA and in 5 out of 6 without PA. The sensitivity of GM in EBC was
lower for the diagnosis of probable and possible PA compared to serum GM.
However, considering the discordant results in serum and in EBC of four patients
with possible PA we suggest that EBC GM levels can expand the diagnostic yield
of PA.

P2515
Clinical features of patients with pneumococcal urinary antigen positivity, in
a cohort of hospitalised community acquired pneumonia
Chamira Rodrigo, Thomas Bewick, Sonia Greenwood, Wei Shen Lim.
Respiratory Medicine, Nottingham University Hospitals NHS Trust, Nottingham,
United Kingdom
Streptococcus pneumoniae accounts for up to 50% of hospitalised community
acquired pneumonia. Diagnosis of pneumococcal disease has always been a challenge. Urinary antigen testing provides a non-invasive, sensitive and specific
daignostic tool.
We investigated the clinical features of patients with pneumococcal urinary antigen
positivity in patients admitted with community acquired pneumonia.
We conducted an observational, prospective cohort study in two large UK teaching
hospitals, from September 2008 to September 2010. Consecutive adult patients
(aged over 16), admitted with community acquired pneumonia (CAP) were recruited.A standardised proforma was used to collect clinical information.Urine
samples were tested using the Binax NOW® immunochromatographic test.
A total of 920 urine samples were available for analysis. 205(22.3%) had a positive
antigen test.
Patients with a positive antigen test were more likely to be hypotensive (16.8% of
antigen positive vs. 6.8% of antigen negative patients, OR 2.8, 95% CI 1.7-4.8,
p<0.05) and tachypnoeic at presentation.
Incidence of parapneumonic effusion and critical care admission rates (OR 2.22,
95%CI 1.49-3.34, p<0.01) were also higher in the antigen positive group.These
associations were maintained when adjusted for age and pneumonia severity.
Patients with a positive pneumococcal antigen test were more unwell at presentation with a greater likelihood of complications.This is likely to be due to the
higher bacterial load in patients with a positive antigen test. Thus, urinary antigen
testing appears to add prognostic value in addition to its diagnostic capabilities,
when used in pneumococcal disease.
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P2516
Effect of Cryptococcus neoformans on the immune system of
immunocompetent patients
Jinlin Wang, Yongfeng Luo, Xiaoqun Wei, Yanping Zai, Shiyue Li. The State Key
Laboratory of Respiratory Disease, Guangzhou Institute of Respiratory Disease,
Guangzhou, Guangdong, China
On one hand the host immune system regulates the susceptibility and resistance
to cryptococcal infection, on the other Cn can also affect T-cell activation and
polarization during infection. Cn may potentially interfere with the differentiation
of Th1 cells, which may be an escape mechanism of evade host defence and
contribute to the cryptococcal infection in immunocompetent paients. However,
most of these effects on T-cell biology were only found in cell and animal studies
so far.
Objectives: To determine the effect of Cn on the immune system of immunocompetent patients.
Methods: Twenty immunocompetent patients with pulmonary cryptococcal infection were enrolled. Blood plasma concentrations of IFN-γ, IL-4 and IL-12 were
measured using Elisa. PBMC were then isolated and incubated with or without
IL-12 for 48 hours, followed by the assay of IFN-γ and IL-4 concentration in the
supernatant.
Results: Plasma IFN-γ was greatly decreased in the patients when compared to
the healthy controls. No significant differences in plasma IL-4 and IL-12 were observed. Although IL-12 treatment can both increase IFN-γ level in PBMC culture
supernatant from the two groups, the increment for cryptococcal infection patients
was much lower(3.1-fold) compared with that from healthy control(7.4-fold). IL-12
treatment had no observed effect on the IL-4 production of PBMC.
Conclusions: Cryptococcal infection can damage the host immune system, leading
to a deficient response to the IL-12 stimulation and an impaired Th1 polarization.
This may explain the persistence of Cn in the immunocompetent patients.

P2517
Exhaled breath biomarkers in patients with ventilator associated pneumonia
(VAP)
Ulrike Grigat, Phillip Trefz, Patricia Fucs, Jochen Schubert, Wolfram Miekisch.
Anesthesiology and Intensive Care Theraphy, University of Rostock, Germany
Volatile organic compounds (VOC) in breath have been described as biomarkers
of metabolism, oxidative stress and cancer. This pilot study was intended to find
out whether VAP related breath biomarkers could be recognized by means of a
smart and rapid combination of VOC sample preparation and analysis.
20 mechanically ventilated patients (10 with pneumonia, 10 controls) were investigated. 15 mL of alveolar gas were withdrawn from the respiratory circuit.
VOCs were pre-concentrated by means of needle trap micro extraction (NTME)
at the bedside and identified/quantified by means of gas chromatography- mass
spectrometry (GC/MS). Results were analysed using ANOVA on ranks.
Expired concentrations of VOC’s ranged from (400 pptV to 3000 ppbV (0.02
to 14.2 nmol/L). Exhaled acetone concentrations were higher in control patients
(median 2895 ppbV vs. 187 ppbV, p=0.037). VAP patients exhaled lower concentrations of C8 aldehydes (median 2.061 ppbV vs. 19.683 ppbV, p=0.013) than
control patients. Exhaled pentane showed a tendency to higher concentrations in
VAP patients (median 9.907 ppbV vs. 6.040 ppbV).
The NTME- GC/MS assay enabled reliable detection of volatile substances from
ventilated patients in trace amounts. Elevated pentane concentrations indicate oxidative stress in VAP, reduced aldehyde concentrations may be due to chemical
quenching through ROS or ONOO- present in the alveoli of pneumonia patients.
Analysis of exhaled oxygenated compounds bears the potential of non invasive
monitoring and recognition of pathological pulmonary processes.

P2518
Copeptin predicts early clinical deterioration and persistent instability in
community-acquired pneumonia
Martin Kolditz 1 , Michael Halank 1 , Bernhard Schulte-Hubbert 1 ,
Sybille Bergmann 2 , Steffen Albrecht 3 , Gert Höffken 1 . 1 Division of Pulmonology,
Medical Department 1, University Hospital Carl Gustav Carus, Dresden,
Germany; 2 Institute of the Clinical Chemistry and Laboratory Medicine,
University Hospital Carl Gustav Carus, Dresden, Germany; 3 Department of
Gynecology and Obstetrics, University Hospital Carl Gustav Carus, Dresden,
Germany
Optimal risk prediction of early clinical deterioration in CAP remains unresolved.
We prospectively examined the predictive value of the new biomarkers copeptin
and proadrenomedullin (MR-proADM) in comparison to clinical scores and inflammatory markers to predict early high risk prognosis in CAP.
Methods: 51 consecutive hospitalised adult patients were enrolled. We measured
CRB-65- and PSI-scores, the ATS/IDSA 2007 minor criteria to predict ICUadmission and the biomarkers CRP, procalcitonin, copeptin and MR-proADM
on admission. Predefined outcome parameters were combined mortality or ICUadmission after 7 days and clinical instability after 72 hours.
Results: Copeptin was the only biomarker significantly elevated in patients with
either adverse short term outcome (p=0.003). In ROC-curve analysis copeptin
predicted ICU admission or death within 7 days (AUC 0.81, cut-off 35 pmol/l:
sensitivity 78%, specificity 79%) and persistent clinical instability after 72 h (AUC

0.74). In Kaplan-Meier-analysis patients with high copeptin showed lower ICUfree survival within 7 days (p=0.001). The diagnostic accuracy of copeptin was
superior to the CRB-65 score and comparable to the PSI-score and the ATS/IDSA
minor criteria. If copeptin was included as additional minor criterion for combined 7-day mortality/ICU-admission, the diagnostic accuracy of the criteria was
significantly improved (AUC 0.85, p=0.045).
Conclusion: Copeptin predicts early deterioration and persistent clinical instability in hospitalised CAP and improves the predictive properties of existing
clinical scores. It should be evaluated within a biomarker guided strategy for early
identification of high risk CAP patients.

P2519
Correlation of Mycobacterium tuberculosis-specific and non-specific
quantitative T cell IFN-γ responses with mycobacillary load in a
HIV-prevalent high burden setting
Grant Theron, Jonny Peter, Laura Lenders, Richard van-Zyl Smit,
Richard Meldua, Ureshnie Govender, Keertan Dheda. Medicine, University of
Cape Town, Western Cape, South Africa
Background: Measures of bacillary load in patients with tuberculosis (TB) may
be useful for predicting and monitoring response to treatment. The relationship
between quantitative T-cell responses and mycobacterial load is poorly studied.
We hypothesised that, in a high burden setting, the magnitude of mycobacterial
antigen-specific and non-specific T-cell IFN-γ responses would correlate with (a)
bacterial load and (b) culture conversion in patients undergoing treatment.
Methods: We compared the magnitude of purified-protein-derivative (PPD) and
RD1-specific (TSPOT.TB and QFT-GIT) peripheral blood IFN-γ T-cell responses
with associates of sputum bacillary load [liquid culture time-to-positivity, smearmicroscopy grade, Xpert-MTB/RIF Ct values, and the presence of cavities on
a chest radiograph] in 513 individuals with suspected TB in Cape Town, South
Africa. Serial IGRA responses were evaluated at 2 (n=35) and 6 months (n=13)
post-treatment initiation.
Results: PPD and RD1-specific IFN-γ responses were not associated with culture
TTP (p-values for TSPOT.TB, QFT-GIT and PPD of 0.11, 0.07 and 0.09), smeargrade (0.42, 0.09, and 0.85), Ct values (0.70, 0.91, and 0.49) or the presence of
cavities on the chest radiograph (0.12, >0.05, and 0.08). 2-month IGRA conversion rates (positive to negative) were negligible [<10% for TSPOT.TB (3/28) and
QFT-GIT (1/29)] and lower compared to culture [60% (21/35); p<0.01].
Conclusions: In a high-burden setting M. tuberculosis-specific and non-specific
antigen-driven IFN-γ responses do not correlate with bacillary load and are not
useful for prognostication or treatment monitoring.

P2520
LL-37 is produced intrapleurally in infectious pleural effusion
Carlos Antonio Amado 1 , Javier Villuela 1 , Mayte García-Unzueta 2 , Juan
José Ruiz-Cubillan 1 , Alejandro Daly 1 , Beatriz Abascal 1 , Diego Ferrer 1 ,
Francisca Santos 2 , David Iturbe 1 , Ramón Agüero 1 . 1 Neumology, Hospital
Universitario Marqués de Valdecilla, Santander, Cantabria, Spain; 2 Biochemistry,
Hospital Universitario Marqués de Valdecilla, Santander, Cantabria, Spain
LL-37 is an antimicrobial peptide produced by neutrophils, respiratory epithelial and mesothelial cells that has been studied for its broad spectrum activity
against microorganisms. It also recruits inflammatory cells and promotes immune
responses. It has never been measured in pleural fluid.
Aims and objectives: The objective of our study is to measure the pleural and
serum levels of LL-37 in pleural effusion patients, and to compare these levels and
the pleural-to-serum LL-37 ratio among pleural fluids of three frequent etiologies:
infectious, malignant and congestive heart failure(CHF).
Methods: We obtained 42 pleural effusions and divided them into 3 diagnostic
categories. LL-37 was measured in the pleural fluid and serum of 23 infectious
effusions, 10 malignant effusions and 9 CHF effusions by ELISA. Statistical
analyses were performed using software SPSS 17.0.
Results: Results are presented: mean ± Std. Deviation(median, minimunmaximun).
Pleural Fluid LL-37 levels: Infectious 3.77±4.81 ng/ml (1.64, 0.38-19.4) malignant
2.58±4.17 (0.87, 0.09-135), CHF 1.59±1.02 (0.99, 0.47-3.3) (p= 0.4).
Serum LL-37 levels: Infectious 2.09±3.42 ng/ml(0.98, 0.06-16.35) malignant
3.44±4.3(1.19, 0.17-12.6), CHF 3.44±3.02(2.6, 0.71-10.3) (p=0.13)
Pleural fluid-to-Serum LL-37 ratio levels: Infectious 1.33±1.88(1.29, 100-0.43)
malignant 0.60±0.92(0.72, 1.11-0.21), CHF 0.46±0.93(0.44, 1.12-0.24) (p<
0.001. Infectious vs malignant p=0.002, infectious vs CHF p<0.001, malignant vs
CHF not significant).
Conclusions: Pleural fluid-to-Serum LL-37 ratios are significantly elevated in infectious pleural effusions in comparison with malignant or CHF pleural effusions,
suggesting that LL-37 is actively produced intrapleurally in infectious effusions.

461s

M ONDAY, S EPTEMBER 3 RD 2012
P2521
Usefulness of procalcitonin as a diagnostic marker of pleural effusion
Maha Yousif 1 , Rana El-Helbawy 1 , Amr Darwish 1 , Heba Fathy 2 ,
Nesrin El-Helbawy 2 . 1 Chest Department, Minoufiya University, Shebin El-Kom,
Minoufiya, Egypt; 2 Biochemistry, Minoufiya University, Shebin El-Kom,
Minoufiya, Egypt

bronchitis, increased heart rate, low FEV1 , low BMI and positive sputum culture
at EOT were more likely to fail up to 8 weeks post-therapy.

Pleural effusions are common and are associated with many diseases. We investigated the usefulness of procalcitonin (PCT) as a diagnostic marker for the cause
of pleural effusion. The study was carried out on 54 patients with pleural effusion
divided into groups; transudate (n=6),empyema (n=9),T.B (n=8),parapneumonic
effusions (PPE) (n=9) and malignant effusions (n=22). Levels of procalcitonin were
measured both in serum & pleural effusions. Pleural fluid procalcitonin was highest
in empyema 1.17±0.86 ng/ml, next highest in PPE (0.57±0.56 ng/ml), & lowest
in transudative effusions (0.06±0.03 ng/ml). Pleural fluid & serum procalcitonin
levels positively correlate in both empyema & PPE. The optimal discrimination
of patients with empyema could be performed at a cut-off point of pleural fluid
procalcitonin 0.09 ng/ml with area under the curve (AUC) of 0.93 (sensitivity
80%,specificity 95%) and at a serum procalcitonin 0.08 ng/ml with AUC of 0.74
(sensitivity 80%,specificity 60%). However, the optimal discrimination of PPE
could be performed at a cut-off point of pleural fluid procalcitonin 0.065 ng/ml
(sensitivity 78%, specificity 53%) and at a serum procalcitonin 0.054 ng/ml (sensitivity 89%,specificity 33%). The optimal discrimination of patients with (empyema
& PPE) could be performed at a cut-off point of pleural fluid procalcitonin 0.075
ng/ml (sensitivity 83%,specificity 58%) and at a serum procalcitonin 0.07 ng/ml
(sensitivity 83%,specificity 47%). In conclusion: Pleural fluid PCT is a good and
early marker of infection in the pleural space and correlates with the serum PCT in
patients with PPE or empyema. Pleural PCT had better diagnostic accuracy than
the serum PCT in cases of PPE & empyema.

P2522
Pseudomonas aeruginosa exacerbations in COPD patients
Isabelle Rault, Vincent Jounieaux, Claire Andrejak. Respiratory Diseases,
Teaching Hospital, Amiens, France
Background: Pseudomonas aeruginosa is found in COPD patients sputum in 415%, mainly in those with advanced disease and/or in pthose requiring mechanical
ventilation. Currently, there are no data to justify an empiric antibiotic therapy
against Pseudomonas aeruginosa when a new COPD exacerbation occurs in a
patient with a previous Pseudomonas aeruginosa exacerbation.
Methods: We conducted a retrospective study to analyse microbialogical ecology exacerbations in COPD patients with at least one Pseudomonas aeruginosa
exacerbation
Results: Among the 243 COPD patients hospitalized during the study period
(2007-2011), only 23 (9.5%) had at least one Pseudomonas aeruginosa exacerbation (between 1 and 11 exacerbations per patient). They presented a new
Pseudomonas aeruginosa exacerbation in 54% of cases. From one to an other exacerbation, the Pseudomonas aeruginosa susceptibility changed, with a wild type
Pseudomonas aeruginosa in 58% of cases during the first exacerbation and 42%
during the next one. COPD patients with GOLD stage IV were rarely hospitalized
for a wild Pseudomonas aeruginosa exacerbation (p = 0.01, 15% vs.83% in GOLD
stage II and III patients)
Conclusion: In this pilot study, the microbialogical ecology of COPD exacerbation differed from one exacerbation to another, contrary to that observed in cystic
fibrosis patients.

P2523
Prognostic factors for short and long term outcomes of outpatient
exacerbations in moderate-to-severe COPD
Rob Wilson 1 , Antonio Anzueto 2 , Marc Miravitlles 3 , Pierre Arvis 4 ,
Daniel Haverstock 5 , Mila Trajanovic 6 , Sanjay Sethi 7 . 1 Host Defense Unit, Royal
Brompton Hospital, London, United Kingdom; 2 Pulmonary, Critical Care,
University of Texas Health Science Center at San Antonio, United States; 3 Institut
d’Investigacions Biomèdiques August Pi I Sunyer (IDIBAPS), Hospital Clinic,
Barcelona, Spain; 4 Bayer HealthCare Pharmaceuticals, Bayer, Loos, France;
5
Bayer HealthCare Pharmaceuticals, Bayer, Montville, United States; 6 Bayer
HealthCare Pharmaceuticals, Bayer, Toronto, Canada; 7 Department of Medicine,
University at Buffalo, NY, United States
Introduction: Older patients with severe COPD, frequent exacerbations and comorbidities are at higher risk of poor outcomes. Additional risk factors for short
and long term outcomes are yet to be fully identified.
Methods: In the MAESTRAL study, COPD patients1 were treated with 5-day
moxifloxacin or 7-day amoxicillin/clavulanic acid for an Anthonisen type 1
exacerbation2 , stratified to oral corticosteroid treatment at the physician’s discretion. Predictive factors for clinical failure at end-of-therapy (EOT) and 8 weeks
post-EOT were compared by post-hoc multivariate stepwise logistic regression
analysis.
Results: Patients with frequent exacerbations, purulent sputum, higher respiration
rate, low body temperature and bacterial resistance to study drug had a higher risk
to fail at EOT. While patients who, in addition to frequent exacerbations and low
body temperature, required systemic corticosteroids for their current exacerbation,
were on LABA, suffered from sleep disturbances, had longer duration of chronic

Conclusion: Several new risk factors have been identified that may help identify exacerbation patients who are at risk of failure despite adequate antibiotics.
These patients should be closely monitored during and after treatment of their
exacerbation.

P2524
Colonization in advanced chronic obstructive pulmonary disease
Jessica Rademacher, Hendrik Suhling, Günter Auenhammer, Jens Gottlieb,
Tobias Welte. Respiratory Medicine, Medical School, Hannover, Germany
Background: Isolation of potentially pathogenic organism from the sputum is associated with at least one hospitalization for COPD exazerbation (Martinez-Garcia
et al. Chest 2011; 140: 1130-1137). But there is still a lack of examinations in
larger populations of patients with COPD and pathogenic colonization.
Aims: This examination was performed to evaluate the colonization in patients
with advanced COPD.
Methods: In this single- center evaluation, 379 patients with advanced COPD
(GOLD III and IV) in our pre- transplant outpatient clinic were screened between
October 2008 and June 2011 by lung function, exacerbation rate within the last 12
month and sputum analysis.
Results: The median exacerbation rate within the last 12 months was 2 (IQR
1-3). 51,7% of the patients had expectoration and 40,9% had none (7,4% remains
unknown). We analyzed the sputum of 196 patients and had a positive sputum
culture in 31,6% of the patients, which is 16,4% of the whole examination group.
Patients with a positive sputum culture were significant more often hospitalized
due to exacerbation (p=0.02). 94 patients (24,8%) underwent lung transplantation
in the observation period. 19% of the explanted lungs had a proof of pathogenic
organism. In 71 patients (75,5%) analysis of the sputum before transplantation was
concordant with the results of the explanted lung. 11 patients (11,7%) had a proof
in the explanted lung and no positive sputum or expectoriation before.
Conclusion: Even in patients with end stage COPD chronic bacterial colonisation
does play a role only in a minority of the patients (16%). The proof of pathogenic
organism correlates with significant more hospitalization due to exacerbations.

P2525
Biomarkers and severity in community-acquired pneumonia (CAP)
Sergio Fandos 1 , Elisa Minchole 1 , Ana Lasierra 2 , Ana Simon 1 ,
Carolina Panadero 1 , Guillermo Hernandez 2 , Francisco De Pablo 1 ,
Sandra Garcia 1 , Carlos Lapresta 1 , Salvador Bello 1 . 1 Pulmonology, Hospital
Miguel Servet, Zaragoza, Spain; 2 Biochemistry, Hospital Miguel Servet,
Zaragoza, Spain
Introduction: To evaluate the prognostic value of biomarkers in communityacquired pneumonia (CAP), we studied the correlations between C-reactive protein (CRP), procalcitonin (PCT), leukocyte count (WBC) and proadrenomedulin
(proADM) with the widely used PSI severity score.
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Material and methods: We prospectively studied 282 immunocompetent, adults
patients hospitalized with CAP, calculated their PSI score and measured on admission the mentioned four blood biomarkers. Subsequently, we established the ROC
curves to determine which of the biomarkers had a better discriminating power
from mild CAP (PSI 1-3) to severe ones (PSI 4-5).
Results: PCT and proADM significantly discriminated severe from mild CAP,
although the area under curve was significantly higher for proADM (0.757 vs.
0.581). The other two biomarkers did not reach statistical significance.

Background: Bronchiectasis (B.) is induced by different mechanisms, one of these
is primary ciliary dyskinesia (PCD). Genetic aberrations lead to a lack of mucociliary clearance. The bacterial biofilm in B. of patients with PCD in comparison to
CF was studied by fluorescence in situ hybridisation (FISH).
Material and methods: An explant and 2 middle lobe resections of 3 patients (age
between 5 and 50 years) were investigated using conventional histology. Diagnosis
of PCD was confirmed by transmission electron microscopy. For comparison 10
explants of CF patients were available. Of all cases, at least 2 locations were
studied by FISH using a pan-bacterial and a Pseudomonas (Ps.) specific probe.
Results: Histology revealed typical B. In all 3 PCD cases no bacterial biofilms
were detected by FISH, although in at least one case Ps. was detected by culture
previously. In comparison all CF cases showed colonization with Ps.
Conclusions: Significant differences exist concerning bacterial biofilms in PCD
versus CF. This might be of relevance for the clinical practise.

P2528
Biomarkers and community-adquired pneumonia (CAP) etiology
Elisa Minchole 1 , Sergio Fandos 1 , Ana Simon 1 , Carolina Panadero 1 ,
Ana Lasierra 2 , Maria Angeles Ruiz 3 , Guillermo Hernandez 2 , David Nieto 1 ,
Clara Viñado 1 , Salvador Bello 1 . 1 Pulmonology, Hospital Miguel Servet,
Zaragoza, Spain; 2 Biochemistry, Hospital Miguel Servet, Zaragoza, Spain;
3
Microbiology, Hospital Miguel Servet, Zaragoza, Spain
Introduction: It is a controversial matter if virus alone, without a copathogen is
able to cause pneumonia in immuncompetent adults. We studied leukocyte count
(WBC), C-reactive protein (CRP), and procalcitonin (PCT) serum levels to test
their behaviour in each etiologic group.
Materials and methods: In a prospective study, we obtained serum CRP, PCT,
WBC and PADM from 282 patients with CAP at their admittance. A complete test
battery was performed, including two multiple polimerase chain reaction (PCR)
for respiratory viruses.
Results: PCT had significant higher levels in bacteria-involved CAP (bacterial
an mixed) than viral/atypical ones. Mixed bacterial/viral CAP had a similar
value for PCT, whereas viral pneumonias showed lower PCT levels. CRP values
were also different between viral and mixed CAP. When Influenza was removed
from viral group, differences were maintained. ROC curve to try to discriminate
bacteria-involved from viral CAP, had an AUC for PCT of 0.658 (p<0,001).
Conclusions: ProADM is a good predictor of CAP severity at the time of admission, and can be useful, with the clinical scores to identify severe CAP. This may
help us to make decisions of patients site of care and management in the early hours.

P2526
Role of basophils in immunological memory responses to pneumococcal
protein antigens and S. pneumoniae infections in mice
Andrea Bischof 1 , Christina Brumshagen 1 , Regina Maus 1 , Matthias Mack 2 ,
Susan Hollingshead 3 , David Briles 3 , Tobias Welte 4 , Ulrich Maus 1 . 1 Department
of Experimental Pneumology, Hannover Medical School, Hannover, Germany;
2
Department of Internal Medicine II, University Hospital, Regensburg, Germany;
3
Department of Microbiology, University of Alabama at Birmingham, United
States; 4 Clinic for Pneumology, Hannover Medical School, Hannover, Germany
Basophils have been shown to play an important role in memory immune responses
to vaccination with pneumococcal protein antigens. We here examined whether
increased basophil counts would provide increased humoral immune responses and
thus protection against S. pneumoniae. Mice underwent primary and secondary
immunization with pneumococcal surface protein A (PspA). Prior to secondary immunization, mice were treated with IL-3 or IL-3 complexed with α-IL-3 antibody
(IL-3 complex) to increase basophil pool sizes. Subsequently, mice were challenged with invasive S. pneumoniae and developing bacteremia and survival were
monitored over time. Treatment of mice with IL-3 and even more so IL-3 complex resulted in strongly expanded basophil pool sizes and significantly increased
PspA-specific antibody titers that protected mice from pneumococcal sepsis but
unexpectedly did not improve their survival. However, passive immunization of
mice with antiserum of IL-3 complex-treated, PspA-immunized mice significantly
improved their survival after challenge with invasive S. pneumoniae. These data
show that although IL-3 complex treatment of mice boosts their basophil counts
and protects mice from pneumococcal sepsis, it still exerts severe side-effects in
mice after intratracheal challenge with S. pneumoniae, and as such does not offer
as adjuvant-independent approach to improve lung protective immunity against
lung-tropic pathogens.

P2527
Bacterial biofilms in bronchiectasis of primary ciliary dyskinesia (PCD) in
comparison with cystic fibrosis (CF)
Dirk Theegarten 1 , Judith Kikhney 2 , Annett Petrich 2 , Urte Sommerwerck 3 ,
Stefan Welter 4 , Olaf Anhenn 1,3 , Annette Moter 2 . 1 Institute of Pathology and
Neuropathology, University Hospital, Essen, Germany; 2 Institute of Microbiology
and Hygiene, Universitaetsmedizin Charite, Berlin, Germany; 3 Department of
Pneumology - Lung Transplantation, Ruhrlandklinik - University Hospital Essen,
Germany; 4 Department of Thoracic Surgery, Ruhrlandklinik - University
Hospital Essen, Germany

Conclusion: Biomarkers CRP and specially, PCT have a different behavior in viral
than mixed bacterial/virus CAP, even without including Influenza. That suggests
that viruses can be, without associated copathogen, cause of CAP.
Levels of PCT are similar in bacterial CAP than mixed virus/bacterial CAP,
and higher than the viral pneumonia ones, and it can help us to differentiate
bateria-involved pneumonia from viral CAP.

P2529
Microorganisms isolated in COPD patients hospitalised for acute
exacerbations and their clinical correlations
Tacettin Örnek 1 , Fatma Erboy 1 , Figen Atalay 1 , Remzi Altin 2 , Meltem Tor 1 .
1
Department of Pulmonology, Zonguldak Karelmas University, Faculty of
Medicine, Zonguldak, Turkey; 2 Department of Pulmonology, Namik Kemal
University, Faculty of Medicine, Tekirdag, Turkey
Microorganisms isolated in hospitalised patients with COPD increase morbidity
and mortality. We analysed the microorganisms isolated in blood, sputum, tracheal
aspirate and/or bronchial lavage cultures of COPD patients hospitalised for acute
exacerbations.135 COPD patients were included in the study. Mean age of patients
was 69.4±11.6 year and 74.1% of the patients was male. The length of hospital
stay was 13.9±8.3 day and 57.0%(n=77) of the patients were followed up in
intensive care unit (ICU). Mortality rate was 28.1%. In 51.1%(n=69) at least one
Rates of microorganisms isolated in COPD patients
Microorganism
Acinetobacter
Pseudomonas aeruginosa
MRSA
Coagulase-negative staphylococci
Stenotrophomonas maltophilia
Klebsiella
E. coli
Streptococcus pneumoniae
Enterococcus
H. influenzae
Enterobacter spp.
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n (%)
28 (20.7)
16 (11.9)
9 (6.7)
9 (6.7)
8 (5.9)
8 (5.9)
5 (3.7)
4 (3)
4 (3)
2 (1.5)
1 (0.7)
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culture was positive. Cultures of blood, sputum, tracheal aspirate and bronchial
lavage were positive in 34.3%, 48.8%, 71.2% and 6.7% respectively. Acinetobacter
was the most isolated microorganism.
The most common microorganism in the ward, and ICU patients were Pseudomonas(8.6%) and Acinetobacter(32.5%) respectively. Mean age was 72.2±9.4
vs 66.4±12.9(p=0.004), mortality rate was 47.8% vs 7.6%(p<0.001), length of
hospital stay was 15.7±9.7 vs 12±6days (p=0.009) and hospital costs were
6949±6606 vs 2913±1743 Turkish Liras (p<0.001) in culture positive patients
and culture negative’s. In hospitalised COPD patients in our clinic, Acinetobacter
was the most common isolated microorganism. In culture positive group, mean
age, mortality and hospital costs were higher compared to culture negative group.

P2530
Cellular composition of bronchial brush-biopsies at COPD exacerbation
Sophia Nesterovich 1 , Ekaterina Bukreeva 2 . 1 Out-patient Department, Municipal
Clinical Hospital No. 3, Tomsk, Russian Federation; 2 Internal Diseases
Department, Siberian State Medical University, Tomsk, Russian Federation
46 COPD exacerbation patients were examined. Cytological research of brushbiopsies were taken at bronchoscopy was made; for verification of infectional
nature of COPD exacerbation the quantitative bacteriological sputum research,
definition of diagnostic main IgG, IgM levels to Ch.pneumoniae, M.pneumoniae
in serum by means immuno-assay method, definition of their genomes fragments
in sputum by means of PCR method were made. Kruskal – Wallis criterion was
used.
Infectional character of COPD exacerbation was confirmed at 36 patients. Typical cells count in H.influenzae, Ch.pneumoniae, M.pneumoniae infection was
14.6±2.2%, 15.1±2.5%, 15.5±3.1%, that was reliable low (p<0.05), than
in S.pneumoniae, M.catarrhalis infection (32.6±3.6%, 37.1±5.1%). Reserved
cells count was reliable high (p<0.05) in M.pneumoniae (12.0±2.6%), than
S.pneumoniae H.influenzae, Ch.pneumoniae, M.catarrhalis infection (5.3±1.0%,
8.4±1.5%, 8.9±1.9%, 5.0±2.3%). Squamus metaplased cells was reliable high
(p<0.05) in H.influenzae, Ch.pneumoniae, M.pneumoniae infection (6.3±1.2%,
7.5±1.2%, 7.4±1.6%), than in S.pneumoniae, M.catarrhalis infection (2.5±0.9%,
2.2±0.7%). Dystrophical cells count was reliable high (p<0.05) in H.influenzae,
Ch.pneumoniae infection (56.6±2.1%, 54.9±2.8%), than S.pneumoniae,
M.pneumoniae M.catarrhalis infection (46.9±3.0%, 44.7±3.5%, 38.9±4.3%).
Macrophages quantity was reliable high (p<0.05) in M.pneumoniae infection
(55.1±0.9%) as compared with S.pneumoniae H.influenzae, Ch.pneumoniae,
M.catarrhalis infection (33.7±3.7%, 27.4±3.0%, 25.2±3.5%).
Infectional agent species influence on degree of bronchial mucosa damage.
H.influenzae, Ch.pneumoniae have more injured effects and M.catarrhalis have
least injured effects.

P2531
Inflammatory cells composition of bronchial brush-biopsies in dependence on
infectional agent species at COPD exacerbation
Sophia Nesterovich 1 , Ekaterina Bukreeva 2 . 1 Out-patient Department, Minicipal
Clinical Hospital 3, Tomsk, Russian Federation; 2 Internal Diseases Department,
Siberian State Medical University, Tomsk, Russian Federation
46 COPD exacerbation patients were examined. Cytological research of brushbiopsies were taken at bronchoscopy was made; for verification of infectional
nature of COPD exacerbation the quantitative bacteriological sputum research,
definition of diagnostic main IgG, IgM levels to Ch.pneumoniae, M.pneumoniae in
serum by means immuno-assay method, definition of their genomes fragments in
sputum by means of PCR method were made. Kruskal – Wallis criterion was used.
Infectional character of COPD exacerbation was confirmed at 36 patients. Inflammatory cells composition in bronchial brush-biopsy were researched. Macrophages
quantity was reliable high (p<0.05) in M.pneumoniae infection (55.1±0.9%)
as compared with S.pneumoniae H.influenzae, Ch.pneumoniae, M.catarrhalis
(33.7±3.7%, 27.4±3.0%, 25.2±3.5%; 36,2±4,9% accordingly). Neutrophiles
count was reliable high (p<0.05) in H.influenzae, Ch.pneumoniae (50.3±4.5%,
56.5±4.2% accordingly) as compared with S.pneumoniae, M.pneumoniae
M.catarrhalis (36.1±4.0%, 30.8±4.7%, 34.8±4.6% accordingly). Eosinophiles
count was reliable high in S.pneumoniae infection (3.7±1.4%) as compared
with H.influenzae, Ch.pneumoniae, M.pneumoniae, M.catarrhalis (3,0±1,5%;
2,0±1,1%; 1,2±0,1%; 1,4±0,6% accordingly) (p<0.05).
Infectional agent species influence on intensification and character of inflammation
in bronchial mucosa in COPD exacerbation. M.pneumoniae induces mononuclear
response, H.influenzae, Ch.pneumoniae induces polymorphonuclear response.

P2532
Nosocomial pneumonia control programs: The most difficult questions
Roman Bontsevich, Tetyana Pertseva. Internal Medicine, St. Ioasaf Belgorod
Regional Clinical Hospital, Belgorod, Russian Federation Internal Medicine,
Dnipropetrovs’k State Medical Academy, Dnipropetrovs’k, Ukraine
Objective: To develop and to study nosocomial pneumonia control programs
(NPCP) in general surgical departments (GSD).
Significance: We’ve developed and carried out specific NPCP for GSD and also
have studied level of surgeons knowledge and revealed most problem questions.

Study design: Prospective study.
Setting: 6 surgical departments in a city hospital #6.
Study population: Surgeons.
Methods: During 2001-2003 NPCP were developed and carried out among 65
surgeons. There have been considered questions covered control and prophylaxis
of nosocomial pneumonia (NP) and other nosocomial infections (NI). Special
questionnaire included 27 questions has been created to estimate an initial and
final level of medical staff knowledge (LMSK).
Results: After surgeons completed questionnaire at the first time, level of correct
answers (LCA) has totaled 48.8%. Taking into account the results of received data
there have been developed and carried out special NPCP aimed to increase the
LMSK (lectures, discussions, printed issues). Comparative exercise was repeated
1.5 yrs later. Test showed the increase of LCA up to 60% (p<0.05). We determined
that NP-rate was statistically decreasing during NPCP (p<0.05). It was fixed that
the most difficult questions were the following: sources of NI agents, risk factors
of NI, rationale antibiotic use, hand-hygiene and other NI-preventive measures,
mortality rates under NI.
Conclusions: There is a necessity to carry out NPCP among surgeons in GSD to
increase LMSK and to decrease NP level. Therefore, the most difficult questions
require to be studied more deeply.

267. Viral infections and rare respiratory
infections
P2533
Distinct bacterial species: Escherichia coli and staphylococcus aureus have
specific microcalorimetric patterns
Alexandru Steriade 1 , Dragos Zaharia 1 , Alexandru Muntean 1 , Octavian Balint 1 ,
Miron Bogdan 1 , Mircea Popa 2 , Vlad Popa 3 . 1 Pneumology, University of
Medicine and Pharmacy “Carol Davila”, Bucharest, Romania; 2 Microbiology,
University of Medicine and Pharmacy “Carol Davila”, Bucharest, Romania;
3
Biocalorimetry laboratory, Institute of Physical Chemistry “Carol Davila”,
Bucharest, Romania
Premise: Microcalorimetry represents a method through which micro heat variations of bacterial cultures can be recorded, in a form of a heatflow-time curve.
Objective: Our research aimed to identify the similarities and differences in
bacterial microcalorimetric growth patterns of 2 distinct bacterial species.
Material and method: Series of experiments were conducted for E.Coli (15 experiments) as well as for S.Aureus (13 experiments) and the obtained thermograms
were then compared. Several heatflow curve parameters were identified and then
used for comparison.
Results: The obtained microcalorimetric curves present 2 peaks, each curve
providing different recorded parameters.
After data analysis, we identified a set of parameters of thermograms that can be
used to objectively differentiate the 2 species (with differences being statistically
significant). In our opinion, these parameters could allow a primary microcalorimetric characterization of the bacterial growth. Furthermore, by using this method,
identification of bacterial species could be possible in the near future.
The following parameters were defined: Time (h) to first peak, time to second
peak, time to bacterial growth signal detection, time to bacterial growth signal
loss, max first peak height, max second peak height.
Conclusion: Microcalorimetry represents a method which could be used to differentiate 2 bacterial species and maybe even to identify bacteria. Provided with a
high sensibility in detecting bacterial presence, it could offer real time information
regarding the characteristics of the bacterial population (antibiotic susceptibility).
P2534
Induction of protective T cell immunity against influenza using a novel
peptide vaccine
Tom Wilkinson 1 , Olga Pleguezuelos 2 , Stuart Robinson 2 , Gregory Stoloff 2 ,
Rob Lambkin-Williams 3 , John Oxford 3 , Alex Mann 3 , Anthony Gilbert 3 ,
Wilson Caparros-Wanderley 2 . 1 Clinical and Experimental Sciences, University of
Southampton Faculty of Medicine, Southampton, United Kingdom; 2 Seek,
London, United Kingdom; 3 Clinical Trials Team, Retroscreen Virology, London,
United Kingdom
Influenza infection remains an important cause of global morbidity despite current
vaccine strategies which generate antibody responses to surface viral proteins.
Recent studies have established that naturally occurring T cells which recognise highly conserved core viral proteins and limit illness against a range of
viral strains.We aimed to demonstrate that induction of T cell memory using a
novel peptide vaccine (Flu-V) could limit influenza severity using a human viral
challenge model.
32 seronegative healthy males were randomised to receive 500μg of peptide
vaccine or placebo. All subjects were challenged by nasal instillation of live
A/Wisconsin/67/2005 (H3N2). Safety, tolerability, influenza severity and cellular
immunity data were collected.
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The vaccine was safe and well tolerated. No pre-existing T cell responses to the
novel Flu-V vaccine were seen at baseline by IFN-y release assay. All subjects in
the treatment arm demonstrated strong induction of the peptide specific cellular
response (fold rise 8.2±3.9 (Range 2.0-30.6) p=0.0005). The strength of the induction of T cell response to Flu-V inversely correlated with influenza illness severity
-symptoms r=-0.786, p=0.02 and viral shedding r=-0.821, p=0.01. Furthermore
the peptide vaccine induced strong cellular responses against heterologous strains
including H1N1pdm in vitro.
Peptide vaccination can induce cellular immunity to influenza which correlates
closely with disease protection in humans. T cell responses can be induced against
a range of strains and therefore this approach carries potential for the induction of
broad heterologous immunity required to protect against future pandemics.

P2535
Limited effect of clarithromycin in non-elderly, non-severe patients with
influenza
Hiroshi Ishii 1 , Kosaku Komiya 1 , Hisako Kushima 1 , Hiroaki Oka 1 ,
Hiroshi Mukae 2 , Jun-ichi Kadota 1 . 1 Internal Medicine 2, Oita University Faculty
of Medicine, Yufu, Oita, Japan; 2 Respiratory Medicine, University of
Occupational and Environmental Health, Kitakyushu, Fukuoka, Japan
Background: Macrolides, including clarithromycin, are molecules with antibacterial activity that also have anti-inflammatory properties. They have been reported
to have inhibitory effects on influenza virus infection.
Objective: To determine the effect of concurrent therapy of clarithromycin and
neuraminidase inhibitors for influenza on an outpatient clinic basis.
Method: This was an open-label study involving several hospitals in Japan.
The clinical episodes of 141 non-immunosuppressed outpatients with seasonal
influenza A (2010-2011), including 67 patients treated with a neuraminidase inhibitor alone and 74 treated with the combination therapy (mean age: 30 and 31
years, respectively), were analyzed.
Result: There was no additional efficacy when clarithromycin was used in combination with the neuraminidase inhibitor with regard to the duration of fever, cough,
nasal secretions, or general malaise. However, the duration of cough in patients
without cough at the onset was significantly shortened by the combined treatment
compared to the treatment with the anti-influenza drug alone.
Conclusion: Although the effect of clarithromycin in non-elderly patients with
seasonal influenza A was limited, further studies might be needed to determine the
additional or preventive effect of clarithromycin during influenza virus infection
for elderly subjects or patients complicated with serious underlying diseases.

P2536
Incidence of adenoviral infections in children
Trajanka Ilievska, Gorica Popova. Microbiology, Institute for Respiratory
Diseases in Children, Skopje, Macedonia, The Former Yugoslav Republic of
Adenoviruses are highly prevalent in children.
It is estimated that 3% of all infections, and approximately 7% of febrile conditions are caused by adenoviruses. During winter season they cause over 70% of
all respiratory diseases.
Aim: To evaluate presence of antibodies on Adenoviruses in children sera, during
2011.
Material and methods: The sera from hospitalized children with symptoms of prolonged febrile conditions and cough were examined. Examination was performed
by Indirect Immunofluorescent Assay –Pneumoslide IgM.
Results: During 2011, 217 sera samples were examined. Antibodies on Adenoviruses were confirmed in 59 (27.1%).
The investigations were made in all months, but in November, December, March,
and surprisingly in July, detections were most frequently.
Conclusion: Adenoviral infections occur during whole year, they are common
infections in children, and often result in and unnecessary hospitalization and antibiotic therapy. Identifying adenoviruses as the cause of illness can have significant
influence on treatment and care, and in some instances may be life-saving.

P2537
Pulmonary cytomegalovirus infections following renal transplantation
Ventsislava Pencheva, Daniela Petrova, Ognian Georgiev. Department of Internal
Medicine, Clinic of Pulmology, Medical University, Sofia, Bulgaria
Cytomegalovirus (CMV) infections are the most important causes of mortality
among kidney transplant patients. The pulmonary localisation is one of the most
common manifestations of these infections.
The aim of the study is to determine the risk factors for CMV pneumonia and its
clinical outcome in patients after renal transplantation.
Thirty kidney recipients with clinical, laboratory and radiological data for infiltrative pulmonary inflammation are included in the recent prospective study. After
etiological diagnosis the active CMV infection is established in 10 cases (33.3%).
There was no significant correlation between CMV pneumonia and the period of
dialysis before transplantation, and/or time of development of pneumonia after
surgical procedure. The infection did not depend on the kind of immunosuppressive
therapy and the severity of hypoxemia in the time of hospitalization (p>0.05). On
the fifth day there were statistical differences in the blood oxygen level between

the group with pulmonary CMV-infection and the group with infection due to the
other microbiological agents (p = 0.028). CMV-pneumonia is with longer hospital
stay than other etiology (8.75 days vs. 12.20 days, p = 0.049). Pulmonary CMV
infection increased the risk of developing of acute respiratory distress syndrome
(p=0.002) and fatal outcome.
Early diagnosis and active treatment of pulmonary infections caused by Cytomegalovirus reduce the incidence of complications and mortality in the group of
patients after kidney transplantation.

P2538
Respiratory functional status after intrapleural t-PA administration for
complicated parapneumonic effusions
Dionisios Spyratos, Maria Sionidou, Marina Antoniou, Theodoros Kontakiotis,
Konstantinos Zarogolidis, Lazaros Sichletidis. Pulmonary Department, Aristotle
University Medical School, Thessaloniki, Greece
Background: In a multicentered randomized trial, intrapleural administration of
streptokinase has been proved unsuccessful.
Aims: To investigate lung function and exercise capacity after intrapleural administration of t-PA in patients with complicated parapneumonic pleural effusion
(CPE).
Methods: 18 consecutive patients with CPE were included. Chest tube was inserted under guidance of CT. After pleural fluid drainage has stopped, 25 mg
t-PA/day was administered for 2 consecutive days. We evaluated patients with
spirometry before t-PA, one day after chest tube removal and one month after
discharge. During the second and third time-points, 6 minute walking test was also
performed.
Results: Patients reported symptoms 10.2±6.8 days days before hospital admission while all have demonstrated loculated effusions. The mean production of fluid
was 717±775 ml before and 1.516±240 ml after t-PA administration (p<0.001).
Lung function and exercise capacity tests are presented on table 1. Adverse events
were pain (9/18) and minor bleeding (2/18) at the site of insertion.
Conclusion: Intrapleural administration of t-PA for CPE was an effective treatment
considering lng function status during follow-up.
Table 1. Pleural fluid characteristics, lung function and exercise capacity during follow-up
pH
Cells (mm3 )
Neutrophils (%)
LDH
FVC before t-PA (L)
FEV1 before t-PA (L)
FVC after tube removal (L)
FEV1 after tube removal (L)
6 MWT after tube removal (m)
FVC one month after discharge (L)
FEV1 one month after discharge (L)
6 MWT one month after discharge (m)

7.18±0.21
2,838±3,083
65.5±12.6
2,816±5,524
2.54±0.77
2.04±0.61
2.91±0.86
2.33±0.76
493±166
3.73±1
3.04±0.76
591±83.5

P2539
Nitrofurantoin-induced interstitial lung disease
Suhail Basunaid, M. Schoutteten, H. Pilate, R. Sprooten, Gernot Rohde.
Respiratory Medicine Department, AZM/Maastricht, Maastricht, Netherlands
Nitrofurantoin is widely used for UTI prophylaxis. Long-term use is known to be
able to cause serious adverse effects including pulmonary and hepatic toxicity. The
prevalence of nitrofurantoin-induced pulmonary injury is on the increase again as
the drug regains popularity as a urinary antiseptic.
We describe a previously healthy 83-year-old woman who presented to our emergency department in January 2012 with progressive dyspnoea since 2 weeks. This
was not preceded by cough. She had no fever, wheezing, chest pain, or sputum
production. She was a 50 pack-year ex-smoker. She had no previous exposure
to tuberculosis or industrial chemicals. However, she suffered from recurrent
symptomatic urinary tract infections.
On examination she appeared dyspnoeic. She was afebrile and normotensive with
respiratory rate of 31 per minute and oxygen saturation was 91% while receiving
supplementary oxygen at a flow of 5 liter per minute. Respiratory examination
revealed fine inspiratory crackles throughout both lungs. Arterial blood gas showed
hypoxia with paO2 5.4 kPa (without oxygen suppletion), paO2 8.3 kPa (with 5
liter/min oxygen suppletion) and complete compensation of respiratory acidosis
with pH 7.37, and PaCO2 6.9 kPa on 5 liter oxygen suppletion with base excess
2.9 mmol/l. Chest x-ray showed diffuse bilateral interstitial infiltrates.
Initial treatment with co-amoxiclav was initiated. CT scanning of the chest showed
widespread ground-glass appearance in both lungs with organising pneumonia.
A diagnosis of nitrofurantoin-induced interstitial lung disease (NIILD) was suspected. Nitrofurantoin was subsequently stopped and prednisone treatment at 30
mg OD was initiated. Follow-up chest X-ray showed marked improvement.
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Health care associated pneumonia versus community acquired pneumonia:
Comparison of etiology, treatment and prognosis
Catia Araujo, Natalia Andre, Paula Raimundo, António Domingos. Pneumologia
C, Centro Hospitalar de Torres Vedras, Torres Vedras, Portugal
Introduction: Since 2005 and according to the ATS/IDSA, Health care associated
pneumonia (HCAP), is a novel category of pneumonia that has been grouped into
the group of nosocomial pneumonias, because differs from community-acquired
pneumonia (CAP) concerning etiology, treatment and prognosis.
Objectives: The aim of this study was to compare the etiologic agents, therapeutic
regimens and prognosis between HCAP and CAP.
Methods: We analyzed retrospectively the pneumonia admissions in the period of
April 2010 to March 2011, in the Pulmonology Unit of a District Hospital.
We compared HCAP vs CAP regarding clinical and epidemiological characteristics,
comorbilities, functional status, previous antibiotic treatment, risk stratification by
Pneumonia Severity Index(PSI) and CURB 65 score, etiologic agents, therapeutic
regimens, hospital length and mortality.
Results: A total of 221 patients has been included, 89 (40.3%) with HCAP and
132 (59.7%) with CAP.
Statistic significant differences favoring HCAP were observed in the following
variables: older age (75,6 yr avr), presence of cerebrovascular disease (66,7%),
poor functional status (74,1%), previous antibiotic treatment (53,9%), more severe
disease (CURB65-2,2), predominance of gram negative bacteria (33,6%), higher
mortality rate (68,4%) and initial empiric therapy (piperacilin/tazobactam plus
aminoglicoside- 63,2%).
Conclusions: Our results confirm the greater severity and worse prognosis of
HCAP. In this group the most frequent agents were the gram negative bacteria.
Accordingly, the empirical antibiotic therapy should cover not only the usual CAP
agents, but also the causative agents associated with nosocomial pneumonia.

P2541
Clinical features, outcome and factors associated with mortality in patients
with Nocardia pneumonia
Irfan Muhammad 1 , Ahmed S. Haque 1 , Kauser Jabeen 2 , Wasay Hafiz Abdul 1 ,
Safia Awan 1 , Fasih Ur Rehman 1 . 1 Medicine, Aga Khan University, Karachi,
Pakistan; 2 Pathology & Microbiology, Aga Khan University, Karach, Pakistan
Background: Nocardia pneumonia has emerged as an important cause of mortality
and morbidity in both immunocompetent and immunocompromised hosts. In this
study, risk factors, clinical features, outcomes and factors associated with mortality
in nocardia pneumonia were reported.
Materials and methods: Clinical records of all cases diagnosed with nocardia
pneumonia during 2001-2010 were reviewed. Identification of Nocardia species
was based on positive Gram stain and positive modified acid-fast stain results, colonial morphology, and conventional biochemical reactions. Data was analyzed using
SPSS version 17. Factors associated with mortality was assessed by univariate and
multivariate analysis.
Results: Fifty Five cases were identified. Fever, cough and dyspnea were the most
common presentations. Most important risk factors were chronic steroid administration (69%) and an underlying malignancy (24%). Most common complications
observed were respiratory failure (27%) and septicemia (27%). 19(34.5%) patients died. Factors associated with mortality were Smoking (p 0.01), decreased
appetite (p 0.007), leukocytosis (p 0.006), mechanical ventilation (p <0.001) and
septicemia (p <0.001). Septicemia (OR 20 [95% CI 3.13 -130] was found to be
independent risk factor for mortality on multivariate analysis.
Conclusion: We report underlying malignancy and chronic corticosteroid therapy
as a risk factor for development of nocardiosis in our patients. High mortality rate
in this cohort were observed. Septicemia was found to be independent risk factor
for mortality. Clinicians should keep a high index of suspicion for early diagnosis
and management to decrease mortality.

P2542
Local and systemic cytokine profiles in patients with non-severe and severe
community-acquired pneumonia
Marthe Paats 1 , Ingrid Bergen 1 , Wessel Hanselaar 2 , Christine Groeninx van
Zoelen 3 , Henk Hoogsteden 1 , Rudi Hendriks 1 , Menno van der Eerden 1 .
1
Pulmonary Medicine, Erasmus Medical Centre, Rotterdam, Netherlands;
2
Pulmonary Medicine, Sint Franciscus Gasthuis, Rotterdam, Netherlands;
3
Intensive Care Medicine, Erasmus Medical Centre, Rotterdam, Netherlands
Background: Cytokines are important mediators in the host response to infection.
Local inflammatory responses in community-acquired pneumonia (CAP) however
remain insufficiently elucidated, especially in patients with non-severe CAP.
Objectives: In this study we aimed to determine both local and systemic cytokine
responses in patients with non-severe and severe CAP and to correlate these with
pneumonia severity index (PSI) and other clinical parameters.
Methods: In a prospective study, 20 CAP patients and 10 healthy individuals
were included. Upon admission, levels of interleukin (IL)-6, IL-8, IL-10, IL-1β,
tumor necrosis factor (TNF)α, interferon (IFN)γ, IL-22, IL-17A and IL-4 were
determined in bronchoalveolar lavage (BAL) fluid and serum by enzyme-linked
immunosorbent assay (ELISA). Systemic cytokine levels were also measured on
days 7 and 30.

Results: In BAL fluid of CAP patients, levels of IL-6, IL-8, and IFNγ were
significantly increased compared with healthy individuals, but no correlations with
disease severity were found. Systemic levels of IL-6, IL-10 and IFNγ were significantly higher in severe CAP patients than in non-severe CAP patients and healthy
individuals. Moreover, these cytokines showed a strong correlation with the PSI.
In the total group of CAP patients IL-8 and IL-22 levels were also increased
compared with healthy individuals.
Conclusions: IL-6 and IFNγ are important cytokines in both the local and systemic
inflammatory response in CAP. Differences in disease severity upon admission are
however only reflected by the systemic levels of these cytokines and IL-10.

P2543
Acute respiratory distress syndrome (ARDS) – Manifestation of onset in an
immunocompetent patient with pleuropulmonary tuberculosis (TB)
Emilia Tabacu, Roxana Nemes, Ligia Puiu, Mihaela Mitrea, Niculae Galie.
Pneumology, Institute of Pneumology “Marius Nasta”, Bucharest, Romania
Respiratory Phisiopathology, Institute of Pneumology “Marius Nasta”,
Bucharest, Romania Pneumologie, Hospital of Pneumology, Baia Mare, Romania
Pneumology, Institute of Pneumology “Marius Nasta”, Bucharest, Romania
Thoracic Surgery, Institute of Pneumology “Marius Nasta”, Bucharest, Romania
Introduction: The association TB – ARDS is very rare, data from the literature
saying that 4,9% of ARDS were admitted in ICU (intensive care unit) wards had
TB, and the forms of TB were the most common cases of miliary to people with
HIV, mortality is very high.
Purpose: The description of active pleuropulmonary TB started with ARDS.
Method: The authors present a clinical case of pleuropulmonary TB and ARDS.
Results: Young patient, 38 years, smoker (25 pack-year), is hospitalized in emergency with fever 39.8 °C, polipnea, dyspnoea on minimal effort (SaO2 = 77%) not
corrected after administration of O2, hypotension (blood pressure = 80/60 mmHg),
tachycardia (heart rate = 120/min), left thoracic stabbing. Admission chest Xray:
opacities highlight-ulcerated nodular infiltrative nature and opacity right upper lobe
and posterobazal fluid secluded on left. At 6 hours after admission, the general
condition worsens (SaO2 = 40%, PaO2 = 35mmHg), and chest Xray and CT scan
shows bilateral pulmonary infiltrates (“white lung”). Sputum exam for tuberculosis
is negative in microscopy and culture is positive. Pleural biopsies reveal the presence of tuberculosis follicles. Test for HIV was negative.The patient was intubated
and mechanically ventilated for 3 days, then improved clinical course and radiological image become the same as admission. After biopsy confirmation of TB
patient received tuberculostatic treatment with favorable clinical and radiological
evolution.
Conclusions: To improve the prognosis of ARDS of unknown cause we should
think of tuberculosis etiology, especially in people with impaired immunity.

P2544
Endothelial damage markers in patients with pandemic influenza A
(H1N1/09)
Sergei Lukyanov, Anatoly Govorin, Vladimir Gorbunov, Elena Romanova. Chair
of Internal Diseases, Chita State Medical Academy, Chita, Russian Federation
Introduction: One of the most important features of influenza A (H1N1) is endothelium damage. In patients with lethal outcomes because of A (H1N1) antigens
of a virus in endotheliocytes of pulmonary capillaries were founded (Shieh, W.J.
et al. Am. J. Pathol. 2010 177:167-175).
Aims and objectives: The aim of the study is to define the value of endothelial
damage markers in patients with influenza A (H1N1) in the course of the disease
and its outcomes.
Methods: 135 patients with pneumonia associated with influenza A (H1N1) during
pandemy’2009 were examined in Chita. Of them 58 (group I) were hospitalized
to the intensive care units. Group II included 77 patients in the pulmonological department. The virus was verified by the polymerase chain reaction. Plasma
level of desquamated endotheliocytes (DEC) and intercellular adhesion molecule-1
(sICAM-1) was determined in all patients, using enzyme-linked immunosorbent
assay and immunohistochemistry. For statistical analysis, Mann-Whitney test was
applied. Significance was assumed if p value was 0.05.
Results: In 44 patients acute respiratory distress-syndrome or acute lung injury
(ARDS/ALI) was diagnosed, 20 patients died. The level of DEC and sICAM-1
was elevated in patients of I group - 16 [12,5; 18] and 415 [238; 552] against 8 [6;
10,5] and 219 [179; 338] in group II (p<0.001). The level of DEC and sICAM-1
was considerably raised in patients with ARDS/ALI: 18,5 [16,5; 21] and 525 [372;
672] accordingly. The relative risk of lethal outcome in those patients was 24,4
[3,3; 177].
Conclusion: The high level of DEC and sICAM-1 is associated with severe
course of influenza A (H1N1), also with the development of ARDS/ALI and lethal
outcomes of the disease.
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The clinical evaluation of respiratory tract infection caused by MRSA
Kei Nakashima 1 , Yoshihito Otsuka 2 , Haruki Kobayashi 1 , Naoko Katsurada 1 ,
Nobuhiro Asai 1 , Hideki Makino 1 , Masafumi Misawa 1 , Yoshihiro Ohkuni 1 ,
Norihiro Kaneko 1 , Masahiro Aoshima 1 . 1 Pulmonology, Kameda Medical Center,
Kamogawa, Chiba, Japan; 2 Laboratory Medicine, Kameda Medical Center,
Kamogawa, Chiba, Japan
Background: Most of the MRSA detected in respiratory specimens were colonization. However pneumonia due to MRSA becomes severe and improvement of
outcomes were important.
Methods: Medical records of 11 MRSA pneumonia patients among 106 patients
with MRSA detected in respiratory specimens from June 2010 to May 2011 at
Kameda Medical Center were reviewed retrospectively. The following variables
were studied: patient background, hospitalization, drug susceptibility, outcomes.
Results: Mean age was 73.5 y.o. Eight patients were male, 3 were female. Eight
were HAP, 3 were NHCAP (Nursing and healthcare associated pneumonia). Four
patients have Chronic kidney disease, 3 have neurological disorder and 2 were under steroid administration. Nine patients (81,8%) were detected through microbial
substitution. Period from admission to detection was 41.9 days, period from antimicrobial initiation to detection was 23.1 days, numbers of antimicrobial agents were
2.1 on average. Nine patients (81.8%) have polymicrobial detection. P.aeruginosa,
S.maltophilia, K.pneumonia were detected in 4, 3, 2 patients frequently. All of
the anti MRSA agents administered were VCM. MIC of VCM were 1 with 2
patients, 0.5 with 1 patients, unexamined with 1 patients in the 4 patients after the
introduction of broth microdilution method. Duation of administration was 12.8
days on average. In 9 patients (84.6%) beta-lactam agents were administered in
combination. Duration of hospitalization was 124.8 days on average, 5 patients
(45.5%) were died.
Conclusions: Most of the MRSA pneumonia were HAP and polymicrobial detection. MRSA caused the prolonged hospitalization and poor prognosis.

P2546
Pulmonary effects of perfluorocarbon emulsion therapy on Streptococcus
pneumoniae infection in sickle cell mice
Nawal Helmi, Peter Andrew, Hitesh Pandya. Department of Infection, Immunity
and Inflammation, University of Leicester, United Kingdom
Perfluorocarbon emulsions (PFCEs) are a potential alternative therapy to blood
transfusion in severe sickle cell lung disease. However, there are few data on the
effects of PFCEs in sickle cell disease. In this study, we investigated the effects of
intravenous therapy with PFCE on transgenic sickle cell and control mice infected
with Streptococcus pneumoniae or vehicle.
Methods: Mice were injected intravenously with single dose of saline or PFCE
(3ml/kg) +/– S. pneumoniae strain (D39) and harvested at 72 hours or on showing
signs of 2+ lethargy. A second group of mice were injected with PFCE daily for
1 week. Histological analysis of lungs was performed using H&E sections and
light microscopy. In addition, white blood cell analysis was performed using flow
cytometry.
Results: S. pneumoniae-infected mice treated with PFCE died earlier than those
treated with vehicle and were less able to clear S. pneumoniae from the bloodstream. In the absence of infection, mice treated with a single dose of PFCE showed
mild inflammatory changes in the lung. However, mice treated with PFCE for 1
week did not show any histological abnormalities. The inflammatory response in
healthy mice injected with PFCE was significantly higher compared to sickle cell
mice
Conclusions: Single-dose PFCE therapy causes lung injury mice whereas chronic
PFCE therapy does not. In addition, the inflammatory response to PFCE therapy is
different in healthy and sickle cell mice. Further studies are required to determine
mechanisms of inflammatory responses in sickle cell mice and whether supplemental oxygen therapy improves outcomes in mice infected with S. pneumoniae
and treated with PFCE.

P2547
What happens to pneumocystis prophylaxis use when antiretroviral therapy
is widely available?
Santino Capocci 1 , Colette Smith 2 , Neal Marshall 1 , Rob Tsintas 1 ,
Fernandez Thomas 1 , Mervyn Tyrer 1 , Margaret Johnson 1 , Marc Lipman 1 .
1
Thoracic and HIV Medicine, Royal Free Hospital, London, United Kingdom;
2
Research Department of Infection and Population Health, University College
London Medical School, London, United Kingdom
Background and aims: International guidance advocates primary prophylaxis to
prevent Pneumocystis pneumonia (PCP) predominantly in HIV infected individuals with a blood CD4 count <200 cells/μL. Sustained antiretroviral therapy
(ART) reduces the risk of PCP; and recent evidence suggests it is less likely in
subjects with HIV suppression and blood CD4 count between 100-200 cells/μL.
We investigated patterns of PCP prophylaxis use in a cohort with widespread use
of ART.
Methods: Observational cohort review using the Royal Free Hospital HIV database
of subjects accessing care between 2002 and 2011. Use of PCP prophylaxis medication was recorded cross sectionally at the beginning of each calendar year. Data
were related to pharmacy prescriptions and clinical and immune outcomes.

Results: The number in the total cohort rose from 1553 to 2739 persons; and
the overall use of ART increased from 63% to 81%. The proportion of subjects
with blood CD4 <200 cells/μL declined from 13% to 5%; and prescription of
PCP prophylaxis diminished to one quarter of its baseline level. Around one third
of those given PCP prophylaxis, in recent years, were new to the HIV service.
Significant changes appeared to occur in prescribing patterns, with a decline in
the proportion given co-trimoxazole and dapsone and an increase in those using
nebulised pentamidine. This was most clearly seen in persons with blood CD4
counts 100-200 cells/μL (p<0.0001).
Discussion: Changes in the HIV population and their use of ART has led to
quantitative and qualitative shifts in PCP prophylaxis. How much this reflects local
issues, such as the relative availability of nebulised pentamidine in our Centre,
remains to be determined.

P2548
Community-acquired pneumonia during the influenza pandemic
A(H1N1)pdm09 and post-pandemic period in hospitalized patients, Russia
Zinaida Bobyleva 1 , Igor Leshchenko 2 , Natalia Ponamareva 3 , Yulia Morozova 4 ,
Alexandra Plotnicova 5 . 1 Department Internal Medicine Faculty of Postgraduate
Education, Ural State Medical Academy, Yekaterinburg, Sverdlovsk region,
Russian Federation; 2 Department Pulmonology Faculty of Postgraduate
Education, Ural State Medical Academy, Yekaterinburg, Sverdlovsk region,
Russian Federation; 3 Department Pulmonology, “Regional Hospital 1”,
Yekaterinburg, Sverdlovsk region, Russian Federation; 4 Department Pulmonology,
“Regional Hospital 1”, Yekaterinburg, Russian Federation; 5 Department
Pulmonology, “Regional Hospital 1”, Yekaterinburg, Russian Federation
Aim: The authors wondered whether the clinical characteristics have changed,
comorbidities, radiological data, frequency admitted to the ICU, and outcomes
in-patients with CAP in the post-pandemic period compared with the influenza
pandemic period.
Methods: This was a retrospective study including adults patients with CAP
admitted to the Regional Hospital 1 during an pandemic A(H1N1)pdm09 between
November 1, 2009 and January 15, 2010 (group A) and post-pandemic period
between January 1 and April 20, 2011 (group B). Group A: 94 patients, mean age
36±13 (men, 39%). Group B: 109 patients, mean age 43±15 (men, 45%).
Results: Patients with laboratory confirmed influenza A(H1N1)pdm09 (gr. A) 45%
vs (gr. B) 28% (p. 0.02). In gr. B compared with gr. A: were hospitalized less often
pregnant (30% vs 58%, p. 0.003), decreased the proportion of obese patients (14%
vs 25%, p. 0.05), less lung injury: 2-way process (55% vs 82%, p. 0.000) and loss
of 2 or more segments (69% vs 80%, p. 0.000) and rarely detected “glass matte”
(2% vs 11%, p. 0.03). In gr. B decreased need for admitted in the ICU (40% vs
62%, p. 0.002), with a smaller proportion of them are pregnant (9% vs 49%, p.
0.01). The length of stay in the ICU, the need for mechanical ventilation and the
patients with laboratory confirmed A(H1N1)pdm09 not significantly different. The
frequency of deaths in the groups did not differ significantly and was 18% (gr. B)
vs 21% (gr. A).
Conclusion: Among in-patients with CAP in post-pandemic period decreased: the
number of persons infected with the virus A(H1N1)pdm09, the need for admitted
in the ICU with a tendency to reduce the incidence of CAP in pregnant.

P2549
Prevention of the recurrent acute respiratory viral infections in children
Andrey Zaplatnikov 1 , Nina Korovina 1 , Irina Zakharova 1 , Elena Burtseva 2 ,
Gulfia Mingalimova 1 , Ludmila Zaplatnikova 1 , Irina Zak 1 , Ludmila Shamrai 1 .
1
Pediatrics Chair, Russian State Medical Academy of Postgraduate Education,
Moscow, Russian Federation; 2 Laboratory of an Aetiology and Epidemiology of
Influenza, Ivanovsky Research Institute of Virology, Moscow, Russian Federation
Background: It is known that recurrent episodes of acute respiratory viral infections (recurrent ARVI) are common for children attending nursery school.
Aim: To evaluate the efficacy and safety of interferon inducer (IFN-i - “Anaferon”)
in prevention of recurrent ARVI in children.
Methods: The open comparative prospective 2-center clinical trial of efficacy was
conducted. The trial was performed in 141 children at the age of 1-5 years. 50
children included in 1-st group received IFN-i repeatedly in preventive regimen: 1
pill 1 time in a day for 3 months (the previous preventive course was administered
6 months before the trial). 75 children of 2-d group took IFN-i for the first time
in the same preventive regimen. The 3-d group consisted of 16 children and
they didn’t receive medical prevention of ARVI. In case of appearing the ARVI
symptoms all children received symptomatic medicines. The percent of children
becoming ill with ARVI for a first time and recurrent ARVI were evaluated.
Results: For 3 months follow-up period 28% of children suffered from ARVI in
1-st group, 56% in 2-d group and 87,5% in 3-d group. There wasn’t registered
any case of recurrent ARVI in 1-st group, recurrent episodes (2 episodes) of ARVI
observed in 9,3% of children in 2-d group. Cases of recurrent morbidity were seen
in 75% of children in 3-d group (about 44% of children suffered from more than
2 episodes of ARVI). There were not registered any adverse effects in a children
taking IFN-i during the trial.
Conclusions: The repeated preventive administration of IFN-i (anaferon) allows to
decrease the morbidity and the frequency of recurrent ARVI episodes in a children
attending nursery schools without decreased its efficacy.
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Prevalence and risk factors for pneumonia in a cohort with clinical suspicion
of influenza A (H1N1)
Mireia Serra 1 , Silvia Capilla 2 , Gema Navarro 3 , Eduard Monsó 1 ,
Carles Grimau 1 , Miguel Gallego 1 . 1 Pneumology, Corporació Sanitària Parc
Tauli, Sabadell, Barcelona, Spain; 2 Microbiology, Corporació Sanitària Parc
Tauli, Sabadell, Barcelona, Spain; 3 Epidemiology, Corporació Sanitària Parc
Tauli, Sabadell, Barcelona, Spain

virus positive via GICA with a positive rate of 30%. Compared with qRT-PCR
detection, the sensitivity, specificity and consistency of DIEFA were 85.7%, 78.9%
and 82.5% respectively, while the GICA’s sensitivity, specificity and consistency
were 42.8%, 84.2% and 62.5% respectively. The data showed that DIEFA had
apparent superiority of sensitivity over GICA in rapid influenza A virus detection.
Conclusions: DIEFA can be an optimal approach for rapid detection of influenza
A virus with the advantage of higher sensitivity and specificity, adapting for
screening influenza A virus rapidly in influenza A virus epidemic conditions.

Due to the potentially life-threatening of H1N1 infection, mainly influenza pneumonia (IP), distinguishing IP from non-influenza pneumonia (NIP) is crucial to
adequate the appropriate treatment.
Aim: 1.- To determine the prevalence of IP and NIP in a cohort with suspected
pandemic H1N1.
2.- To evaluate the presence of risk factors for pneumonia in both groups.
Methods: Retrospective observational study undertaken in patients with clinically
suspected influenza admitted to emergency room, from August to December of
2009. Nasopharyngeal swabs were obtained from patients and RT-PCR was performed. Episodes in patients under age 18, nosocomial acquisition and infections
in health-care workers were excluded. Demographic variables, comorbidities, final
diagnosis and administered treatment were recorded.
Results: 326 episodes were evaluated (59.8% women). In 141 cases (43.2%)
pandemic H1N1 was confirmed. IP was diagnosed in 33/326 (10.1%) and NIP in
86/326 (26.4%). 84.8% of IP episodes required hospital admission (27.3% in ICU).
On the other hand, 79.1% of NIP needed hospitalization (17.4% in ICU). 24% of
IP were classified as PSI class IV/V vs. 44.2% of NIP (p=0. 045). Mortality in
both groups was 9.1% vs. 10.5% respectively. Regarding to risk factors, statistical
significant differences were found in age (47.5±15.9 vs. 58.7±19.5, p=0.002),
asthma (18.2% vs. 5.8%, p=0.037) and COPD (9.1% vs. 30.2%, p=0.016). Obesity
and pregnancy did not show significant differences.
Conclusions: 1. - The overall prevalence of pneumonia was 36.5% (10.1% for
H1N1).
2. - Older age and COPD were risk factors associated with non-influenza pneumonia while asthma was associated with influenza pneumonia.

P2551
Nebulised therapy in pregnants with acute respiratory virus infections
(ARVI)
Janna Pahomova, Durdona Ashurova, Rustem Hayaliev. Obstetrics and
Gynecology for GP, Tashkent Medical Academy, Tashkent, Uzbekistan
In extragenital pathology of pregnants ARVI occupy the first place - more than
2/3 from the general disease with sharp infections. Identical respiratory support
is the most important and necessary component of complex therapy. Advisable to combine the lung ventilation with entering the medicinal preparations
through nebuliser that allows to perfect mucociliar clirens, decrease inefficient and
unproductive cough. In I trimester of pregnancy possible using mucolytics, bronchodilatators, antibiotics. It was analysed medical documentation of 65 pregnants
with ARVI. The threat of the interruption of pregnancy developed in 45 (69,23%)
cases: in I-st trimester in 27 (41,53%), in II-d - 14 (21,53%), and in III-rd in
4 (6,15%) pregnants. Intrauterine fetal hypoxy developed in 29 (44,61%) cases
after carried out ARVI. The delay of development of the fetus was diagnosed in
21 (32,3%) pregnants. In 36 (55,38%) pregnants developed preeclampsy of low
degree, in 17 (26,15%) cases of average degree. For reduction of the risk of toxic
influences preparation on fetus we recommend active using respiratory therapy
in pregnant with ARVI. In 28 pregnants with ARVI since november 2011y to
February 2012y broadly used nebulised therapy with different preparation. As a
result the more quick regression of viral intoxication, improvement of functions
of the external breathing and increasing saturation of the blood oxygen, reduction
of the complications was noted: threat of the interruption developed in 9 (32,14%)
pregnants, intrauterine fetal hypoxy in 10 (35,7%) pregnants. In 13 (46,42%)
pregnants developed preeclampsy of low degree. Preeclampsy of average degree
developed in 5 (17,85%) pregnants.

P2552
Application of dot immunoenzyme filtration assay for rapid detection of
influenza A virus
Ya-xia Tan, Cui Chen, Xiang Jie, Ke Cao. State Key Laboratory of Respiratory
Disease, Guangzhou Medical College, Guangzhou, China
Objective: To explore an approach for rapid influenza A virus detection.
Methods: Nasopharyngeal swab specimens were collected for influenza A virus
detection from 40 patients with suspected influenza who visited the First Affiliated
Hospital of Guangzhou Medical College from November 2009 to March 2010. According to Ministry of Health of China in September 2009, the diagnostic criteria
for the infection of influenza A is a positive test for influenza A virus via qRT-PCR.
Based on the positive result with qRT-PCR, we compared dot immunoenzyme
filtration assay(DIEFA) with colloid gold immunochromatography(GICA), the two
rapid antigen tests, and the one with higher sensitivity and specificity would be the
choice of rapid influenza A virus detection.
Results: 21 cases were founded influenza A virus positive by the way of qRT-PCR
and the positive rate was 52.5%. 22 cases were found influenza A virus positive
via DIEFA with a positive rate of 55%, while 12 cases were found influenza A

268. Management of pneumonia due to hospital
pathogens
P2553
The role of inflammatory parameters in the diagnosis and management of
patients with community-acquired pneumonia
Irena Kondova Topuzovska 1 , Sanja Petrusevska Marinkovic 1 , Goran Kondov 2 ,
Sonja Alabakovska 3 , Ankica Anastasovska 1 . 1 Respiratory Department,
University Clinic of Infectious Diseases, Skopje, Macedonia, The Former
Yugoslav Republic of; 2 Thoracocardiovascular Surgery, University Clinic, Skopje,
Macedonia, The Former Yugoslav Republic of; 3 Institute for Biochemistry,
Medical Faculty, Skopje, Macedonia, The Former Yugoslav Republic of
The aim of this study was to determine whether there is a significant difference
between the values of C-reactive protein (CRP) and white blood cells (WBC), in
patients with serological proved atypical pneumonia and in serological negative
atypical pneumonia.
Materials and methods: A total of 403 adult hospitalized patients with clinical
and radiographic findings of pneumonia. Diagnosis of acute atypical pneumonia
was established by serological confirmation of IgM and IgG antibody against
Mycoplasma pn., Coxiella burneti, Chlamydia pn. and Legionella pn. There were
compared the values of the age, sedimentation, WBC, lymphocytes, neutrophils,
CRP and aminotranspherases in patients with pneumonia with atypical infection
(n=145) and in serological negative for atypical pathogen (n=248).
Results: The mean age of patients was 49,86 years, 209 (51,86%) were male and
194 (48,14%) female. Atypical acute infection there was in 145 (35,98%), in 10
(2,48%) mixed etiology and 248 (61,54%) were negative for atypical pathogen.
The main value of the age in patients with positive result for atypical pathogen
was statistical significance lower (t=-4,39, p<0,05). The concentration of CRP was
statistical higher in the group with negative result for atypical pathogen (146,7mg/l)
then in atypical positive group (71,1mg/l) (t=-4,46, p< 0,05), while there was not
statistical significance in value of WBC between the two groups (t=-1,09, p= 0,28).
Conclusion: Although nonspecific C-reactive protein as a parameter of inflammation, within the whole diagnostic protocol in patients with pneumonia, can be
useful in their initial differentiation on atypical of not atypical.

P2554
Comparison of laparoscopic sleeve gastrectomy pulmonary complications
comparing to laparoscopic adjustable gastric banding
Olga Talkar, David Shitrit. Pulmonology, Meir Medical Center, Kfar Sava, Israel
Introduction/rationale: Major changes in gastric anatomy and physiology following Laparoscopic adjustable gastric banding (LAGB) and laparoscopic sleeve
gastrectomy (LSG) may increase the risk of esophageal regurgitation, increasing
possibility of long-term pulmonary complications.
Methods: A retrospective case-control study was performed including all patients
undergoing bariatric surgery, LAGB or LSG, over a 10-year period (2000-2010)
at Meir Medical Center, Israel. Two groups were defined: patients who underwent
LAGB or LSG. Data included all perioperative management and were recorded in
hospital computer database. All patients were thoroughly examined and questioned
about pulmonary complaints, such as: shortness of breath, persistent cough, pneumonias, infected bronchiectasis.The data were analyzed using Mann Whitney test
for independent samples and Chi square test, with p< 0.05 considered significant.
Results: The patients underwent either LAGB (n=193, mean age 43.1 yrs., +
-12.3 yrs., 144 (76.6%) females, 21(10.9%) with previous lung disease) or LSG
(n=114, mean age 45.5, ±11.3 yrs., 83 (73%) females, 12(10.5%) with previous
lung disease). The LSG patients had significantly lower rates of morning cough
and postprandial cough than did the LAGB patients: 14(12.3%) vs. 115(59.6%),
p< 0.001, 12(10.5%) vs. 112(58.0%), p< 0.001, respectively, similar rate of
pneumonia(2 cases in each group) was noted follow the surgery. Mortality was
zero.
Conclusions: Follow-up data demonstrated relatively less postoperative pulmonary
complications after LSG comparing to LAGB. Additional follow-up is required to
define long-term safety.
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A resistor infection in intensive care unit: Enterococci
Muhammed Emin Akkoyunlu 1 , Yasemin Akkoyunlu 2 , Turan Aslan 2 ,
Mehmet Bayram 1 , Hatice Özçelik 1 , Fatmanur Karaköse 1 , Ersan Atahan 1 ,
Murat Sezer 1 , Levent Kart 1 . 1 Department of Chest Disease, Bezmialem Vakif
University, Istanbul, Turkey; 2 Department of Infectious Disease and Clinical
Microbiology, Bezmialem Vakif University, Istanbul, Turkey

in vitro result. 60% of patients had given VAP antibiotic regimen. Comparison
between results are seen in. 56% of patients with both positive results of in vivo
and in vitro had resistant antibiotic susceptibility test in antibiogram. Near to half
of patient with both negative results of in vivo and in vitro had given antibiotic
regimen for VAP.
Conclusion: More attention to clinical condition of patients (CPIS) than laboratory
results is necessary for beginning of VAP antibiotic treatment.

Aim: Nosocomial infections at intensive care units are serious problems because
of antibiotic resistance and negative affect on mortality. The aim of our study is to
evaluate intensive care unit (ICU) acquired infections due to Enterococcus spp.
Method: Three hundred sixty-three patients who stayed more than 48 hours in
ICU between 1 January-31 December 2011 were evaluated retrospectively.
Results: Twenty patients developed 31 infection attacks due to Enterococcus spp.
During this 1 year period. The mean age of patients was 73.5±10.9. Enterococcus
spp. yielded at patients’ blood (n:22,%71), catheter (n:6,%19.4), tracheal aspiration material (n:2, % 6.5) and urine (n:1, % 3.2) culture. Among these causative
agents 20 of them (% 64.5) had penicilinle resistance and 2 of them (n:%6.5)
had vancomycine resistance. Overall mortality rate was %37 (n: 135), whereas the
mortality rate of patients infected with Enterococcus spp. was %70.4 (n:19). Two
cases who were infected with vancomycine resistant Enterococcus (VRE) died
Conclusion: Infection with enterococcus spp. increases mortality rates. Especially
presence of vancomycine resitance, antibiotherapy choices get narrowed and leads
to increases in mortality rates.

P2556
Determinants of hospital costs in community acquired pneumonia
Burcu Karaboga 1 , Ugur Bilge 2 , Aykut Cilli 1 . 1 Chest Diseases, Akdeniz
University Medical School, Antalya, Konyaalti, Turkey; 2 Biostatistics and Master
of Science Branch of Medical Informatics, Akdeniz University Medical School,
Antalya, Konyaalti, Turkey
Community-acquired pneumonia (CAP) is a prevalent disease and constitutes a
substantial socio-economic burden. On the other hand, there is limited data about
the cost of CAP in Turkey.
This study investigated direct costs and related factors for hospitalised CAP
patients. Direct hospitalisation costs and possible associated factors (age, sex,
comorbidity, clinical and laboratory findings, smoking history, antibiotic usage
within 3 months, length of hospital stay, ICU stay, PSI, CURB65, treatment success and medication groups such as antibiotics, steroids, immunosupressives) were
assessed in a retrospective study of 106 patients admitted to a hospital ward due
to CAP.The mean patient age was 60.4 yrs and 35.8% were female. Comorbidities
were found in 87% and the most significiant comorbidities were DM, CAD and
COPD. Eight (7.5%) patients needed ICU care. Overall CAP treatment success rate
was 89.6%. Length of hospital stay (p=0.001, r= 0.78), use of antipseudomonal
antibiotic combination (p=0.001), use of antibiotic within 3 months (p=0.001)
and two or more hospitalisation days within 3 months (p=0.031) increased the
costs but age, comorbidity, treatment success, ICU requirement, PSI and CURB65
scores did not increase the costs. In conclusion, this study provides cost estimates
for the treatment of patients hospitalised with CAP. Major determinants of costs
were length of hospital stay, use of antipseudomonal antibiotic combination, use of
antibiotic within 3 months and two or more hospitalisation days within 3 months.

P2557
Comparison of invitro antimicrobial susceptibility tests of patients admitted
in a tertiary respiratory center intensive care unit with their clinical
symptoms related to ventilator associated pneumonia (in vivo results)
Majid Malekmohammad 1 , Mohammadreza Hashemian 1 , Parisa Adimi Naghan 2 ,
Helenaz Fazlalizadeh 1 , Makan Sadr 2 , Hamidreza Jamaati 1 . 1 Pulmonology and
Critical Care, National Research Institute of Tuberculosis and Lung Diseases,
Tehran, Islamic Republic of Iran; 2 Pulmonology, National Research Institute of
Tuberculosis and Lung Diseases, Tehran, Islamic Republic of Iran
Background: Ventilator associated pneumonia (VAP),is the most common nosocomial infection in ICU admitted patients.There is no study about comparison of
clinical response to routine VAP treatment and susceptibility of microorganism to
antibiotics in VAP suspected patients.
Methods: In this cross-sectional retrospective study, the files of 99 mechanically
ventilated patients in a respiratory center ICU were assessed. Patients demographic
data, underlying diseases, Clinical Pulmonary Infection Score (CPIS), in vitro
(culture) results, antibiogram and antibiotic regimen were recorded.The change
in CPIS was considered as positive in vivo. The result of culture of secretions
(especially tracheal secretion) was considerd as in vitro result.
Results: From 99 patients, 59 (60%) were male with a mean age of 42 years.14
patients (14%) had positive in vivo result and 19 patients (19%) had positive

P2558
Hospitalizations for pneumonia caused by gram-negative agents
Catarina Ferreira, Catarina Dias, Teresa Costa, Fernando Barata. Pulmonology
Department, Hospital Geral, Centro Hospitalar e Universitário de Coimbra,
Portugal
Pneumonia by Gram-negative bacteria responds for 40-45% of nosocomial pneumonia (NP) and less than 10% of community-acquired pneumonia (CAP). In recent
years more aggressive Gram-negative agents have emerged.
Objective: Characterize hospitalizations for pneumonia by Gram-negative agents.
Methods: Retrospective analysis of pneumonia with Gram-negative bacilli isolation, from January 2010 to December 2011. Evaluated demographics, comorbidities, microbiological, radiological, treatment and outcomes.
Results: Included 80 patients, 69% male, mean age 74.5 (±13.8) yrs, 74% admitted from home, 98% with comorbidities, the most common being chronic
pulmonary disease (63%). Regarding the classification of pneumonia, 58% were
NP, 23% related to health care and 19% CAP. Chest radiography showed multifocal involvement in 68% and bilateral in 40%. Identified 111 Gram-negative, 83%
in sputum culture, the most frequent Klebsiella pneumoniae (27%), followed by
Pseudomonas aeruginosa (18%) and Acinetobacter baumannii (17%). K. pneumoniae predominated in NP (28%) and associated with health care (27%), while in
CAP was P. aeruginosa (26%). Gram-positive concomitant infection in 48%, 90%
of these by Staphylococcus aureus methicillin-resistant. Initial antibiotics were
empirically changed in 10% and adjusted according to the identified isolate in
58%. Respiratory failure requiring invasive ventilation in 4%, pleural effusion in
11% and atelectasis in 6%. The average hospital stay was 23.6 (±16.9) days. The
mortality rate was 26%.
Conclusion: Pneumonia by Gram-negative was nosocomial in most, occurred in
individuals with advanced age and comorbidities, including chronic respiratory
disease, with prolonged hospital stay and high mortality rates.

P2559
Pseudomonas infection risk in bronchiectasis: A retrospective cohort analysis
of longitudinal microbiology in 174 patients
Hannah Jary 1 , Jim MacFarlane 1 , Katy Hester 1 , Paul McAlinden 2 ,
Therese Small 2 , John Perry 3 , Kathy Walton 3 , Anthony De Soyza 1 . 1 Institute of
Cellular Medicine, Newcastle University, Newcastle upon Tyne, South Yorkshire,
United Kingdom; 2 Sir William Leech Centre for Respiratory Research, Freeman
Hospital, Newcastle upon Tyne, South Yorkshire, United Kingdom; 3 Department
of Medical Microbiology, Freeman Hospital, Newcastle upon Tyne, South
Yorkshire, United Kingdom
Background: Pseudomonas aeruginosa (PA) is a key pathogen in bronchiectasis,
a disease characterised by recurrent infections. However, little is known of the
infection risk in bronchiectasis stratified by levels of airflow impairment.
Aims: To explore the relationship between longitudinal airway microbiology in
bronchiectasis and clinical markers of disease severity.
Methods: A retrospective database review of consecutive adult patients attending
a UK bronchiectasis clinic from 2007 and 2010. We stratified patients by lung
function (FEV1% predicted: severe ≤40%; moderate 41-79%; mild ≥ 80%).
Results: 174 patients were identified with mean microbiological data for 6 years.
Mean exacerbation frequency in 152 patients was 4.17/year; 70% reported 3+ exacerbations per year. Patients had a mean FEV1% predicted of 65.7 (±30.1), with
minimal, moderate and severe airflow limitation found in 27.0%, 50.0% 21.8% of
patients respectively (2 patients had missing data). Aetiology of bronchiectasis was
found to be idiopathic or post-infectious in 58.8% and COPD in 9.2%. Isolation
of Haemophilus influenzae (HI) was more common than of PA (52.9% vs 47.1%),
but persistent colonisation was more common with PA. Of patients with minimal
airflow limitation, 31.9% isolated PA compared to 71.1% of those with severe
airflow limitation. Hospital admissions but not self reported exacerbations were
more common in the PA infected group.
Conclusions: PA is associated with greater persistence rates and more hospital
admissions than HI. PA infection occurs across all strata of lung function impairment. Careful microbiology follow up is required even in those with preserved
lung function.

Comparison of in vivo versus in vitro results in ICU patients

In vivo
In vivo

Positive
Negative

In vitro
Positive

Inv itro
Negative

10 (71%)
9 (11%)

4 (29%)
76 (89%)

P<0.001.
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Microbial contamination of single- and multiple-dose vials after opening in a
pulmonary teaching hospital
Shadi Baniasadi 1 , Atosa Dorudinia 2 , Mandana Mobarhan 2 , Fanak Fahimi 3 .
1
Virology Research Center, Natonal Research Institute of Tuberculosis and Lung
Disease, Tehran, Islamic Republic of Iran; 2 Pathology Department, Natonal
Research Institute of Tuberculosis and Lung Disease, Tehran, Islamic Republic of
Iran; 3 Chronic Respiratory Disease Research Center, Natonal Research Institute
of Tuberculosis and Lung Disease, Tehran, Islamic Republic of Iran
Introduction: Intravenous therapy is a complex procedure usually requiring the
preparation of the medication in the clinical area before administration to the
patient. Breaches in aseptic technique may result in microbial contaminations of
vials which is a potential cause of different avoidable infections.
Aims: We aimed to investigate the prevalence and pattern of microbial contamination of single- and multiple-dose vials (SDVs and MDVs) in the largest pulmonary
teaching hospital in Iran.
Methods: In a period of 2 month, opened SDVs and MDVs from different wards
were collected by a pharmacist. The name of the medication, ward, labeling of
the vials, the date of opening, and storing temperature were recorded for each
vial. Remained contents of each vial were cultured using appropriate bacterial and
fungal growth media.
Results: Microbial contamination was identified in 11 of 205 (5%) of vials. The
highest contamination rate was 14.29% for vials used in interventional bronchoscopy unit. The most frequent contaminated medications were Insulin and
potassium chloride. Gram-positive bacteria (81.82%) were more significantly involved than gram-negative ones (9.09%) and fungi (9.09%), with the highest
frequency for Staphylococcus epidermidis.
Conclusions: Use of safe injection practice is critical to prevent microbial contamination of products administered to patients. A training program for health
care workers in aseptic techniques and written guidelines for aseptic handling of
intravenous solutions are required.

P2561
Comparison of scoring systems use for estimation of severity of community
acquired pneumonia
Marina Roksandic Milenkovic 1 , Marija Mitic Milikic 1 , Mihailo Stjepanovic 1 ,
Vladislav Milenkovic 2 . 1 Clinic for Pulmology, Clinical Center of Serbia,
Belgrade, Serbia; 2 General Practice, Hospital Komnenus, Belgrade, Serbia
Introduction: Estimation of Communty acquired pneumonia (CAP) severity is
important for patient management. Some scoring systems for estimation are: Pneumonia severity index-PSI, CURB, CURB-65 and CRB-65 index and A-DROP
system.
Aim: Aim of this study was to compare predictive values of these scoring systems
regarding to severity of CAP.
Method: Study was done at Clinic for pulmology, Belgrade, in 100 hospitalized
patients with an admission diagnosis of CAP, which were categorized into PSI,
CURB, CURB-65, CRB-65 and A-DROP risk classis.
Results: The study included 100 patients (men 65, women 35), age range 23-87
years. The patients rates with PSI risk classis I, II, III, IV and V were 15%, 16%,
27%, 28%, 14% respectively. Using CURB index rates were 34%, 49%, 9%, 6%
and 2% for scores 0, 1, 2, 3, 4 respectively. CURB-65 shows 26%, 31%, 34%,
6%, 2% and 1% with score 0, 1, 2, 3, 4 and 5 respectively. Patients rates for
CRB-65 scores 0, 1, 2, 3 and 4 were 44%, 43%, 9%, 3%, 1% respectively. The
patients rates for A-DROP system were 24%, 30%, 30%, 13%, 2%, 1% for scores
0, 1, 2, 3, 4, 5 respectively. 9% of patients were died. 28% of patients had chronic
obstructive pulmonary disease (COPD).
Conclusions: Patients were hospitalized more common then that was indicated by
scoring systems (some were hospitalized for social reasons). PSI is more adjective
for estimation of CAP severity, but CURB, CURB-65, A-DROP and especially
CRP-65 have the benefit of being easy to calculate and simple to use. CURB-65
and A-DROP show similar results for estimation of degree of the disease. Neither
of these scoring systems use COPD as category for assessment (PSI and A-DROP
only include arterial blood gas analyses).

P2562
Community acquired pneumonia: Can physiotherapists and occupational
therapists help reduce the length of stay?
Arun Khanna, Abrar Almulla. Respiratory Medicine, Great Westren Hospital,
Swindon, United Kingdom
Introduction: Community Acquired Pneumonia (CAP) places a significant burden
on healthcare budget1 . With an increasingly ageing population, an unmet need for
measures to cut down on length of stay (LOS) from this diagnosis exists.
Methods: We retrospectively analysed all cases of CAP admitted to our hospital
for a period of six months. After adjusting for co-morbidities with charlson index,
40 cases of LOS over and above the expected LOS were identified. Their case
notes were analysed in detail to identify potential remediable factors to help reduce
overall LOS.
Results: All of the 40 cases received timely diagnosis, review by senior clinicians
and appropriate treatment in keeping with national guidelines. The average age
was 79 years. Higher Charlson index correlated well with increased LOS. Overall,

42% (n=17) developed complications of pneumonia resulting in increased LOS.
Out of these, 23% (n=4) continually deteriorated resulting in an overall mortality
of 10%. Unmet occupational and physiotherapist needs resulted in an increased
LOS in 45% (n=18) after time to clinical stability (TCS).In 10% (n=4) increased
LOS was attributable to ongoing social needs whilst no documented cause could
be ascertained in the last remaining case.
Conclusions: Early institution of physiotherapy and occupational therapy interventions can potentially help reduce LOS from CAP and reduce economic burden
on healthcare budget. A multi-disciplinary team approach to CAP, especially in
elderly patients, should be considered.
Reference:
[1] Welte T et al. Thorax 2012 Jan;67(1):71-9.

P2563
Smoking, haemophilus influenzae and hospital readmission
Rajesh Kumar Yadavilli, Rosalind Benson, Elijah Matovu, Madhur Vardhan,
Sanjeev Agarwal. Respiratory Medicine and Microbiology Depts, Whiston
Hospital, Prescot, Merseyside, United Kingdom
Background: Patients with chronic lung diseases are well known to have colonisation of lower respiratory tract with Haemophilus Influenza (HI). D Roberts et
al have demonstrated increased growth of HI invitro in the presence of nicotine1 .
However, it is not known if that leads to increased risk of clinical infection
requiring hospital readmission.
Hypothesis: Smoking increases the risk of acute clinical infections and hospital
readmission due to HI.
Methods: Retrospective study of adult patients admitted with acute HI infection
over a 2 year period in an acute teaching hospital setting.
Results: N=133, mean age 70 yrs., male 57%, Smokers 89%; Respiratory comorbidities 83% (COPD 79%, Bronchiectasis 7%, Asthma 7% and Combined
7%).
Current smokers had increased risk of recurrent admissions 17/29(59%) compared
to Ex-smokers 33/89(37%). P = 0.05 Fisher’s exact test.
Patients with >40 pack years smoking history had increased risk of recurrent
admissions 34/63(54%) compared to <40 pack year group 15/50(30%). P=0.01
Fisher’s exact test.
Smokers with background chronic lung disease had a tendency to have a higher
number of recurrent admissions (46% vs 25%), but this was not statistically
significant. P=0.09 Fisher’s exact test.
Conclusions: This study shows a significant association with smoking and increased HI related hospital readmissions. Smokers should be informed of this risk
and strongly advised to quit smoking.
Reference:
[1] Effect of tobacco and nicotine on growth of Haemophilus influenzae in vitro;
J Clin Pathol. 1979 July; 32(7): 728–731.

P2564
Community-acquired complicated parapneumonic effusions in adults
without associated comorbidity – A study from India
B.N.B. Mahaveera Prasad, C.A. Tukaram. Medicine, MH Wellington, The Nilgiris
District, Tamilnadu, India Medicine, MH Wellington, The Nilgiris District,
Tamilnadu, India
Methods: Retrospective analysis of clinical, radiological, bacteriological, pleural
fluid characteristics and treatment out come of cases managed at a multispeciality
hospital in rural India.
Results: 17 cases in this study had 15 males and 2 females between 21 to 53
years of age. All presented with acute onset of fever, chest pain, pulmonary
consolidation and leucocytosis. Mean duration of symptoms averaged 6 days prior
to hospitalisation. 2 had mild effusion while moderate effusions was observed
in the remaining with 3 among them having multiloculation. Pleural fluid grew
streptococcus pneumoniae in 5 and staphylococcus aureus in 2 cases. Blood and
sputum grew streptococcus pneumoniae in 2 cases. Pleural pus was present in 11
cases and in the remaining pleural fluid revealed polymorphonuclear leucocytosis
with glucose below 50 mg/dl. Pleural fluid gram stain was positive in 8 cases. All
cases recieved appropriate antibiotics. Pleural drainage with 24 F chest tube was
instituted in 11 cases while in the remaining with 12 F pigtail catheter. 3 cases with
multiloculation required instillation of intrapleural streptokinase and placement of
pigtail catheters at two different sites for an effective pleural drainage. Amount of
pleural fluid drained varied from 450 ml to 2400 ml with mean chest tube dwell
time of 6.5 days. All patients responded well to therapy. 2 cases had residual
pleural thickening without functional abnormality.
Conclusions: ACCP category 4 effusion was the commonest with infection by
streptococcus pneumoniae predominating among them. Early institution of pleural
drainage along with appropriate antibiotic therapy resulted in excellent outcome.
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Multilobar x-ray shadowing is an independent predictor of
community-acquired pneumonia severity and mortality
Carly L. Griffin, Joanne M. Sloan, Janet R. Wilson, James D. Chalmers, Morven
E.M. Wilkie, Stuart Schembri. Ninewells Hospital, NHS Tayside, Dundee, United
Kingdom
Introduction: National guidelines for community-acquired pneumonia (CAP) recommend the CURB65 score to assess severity and determine antibiotic therapy.
CURB65 does not factor the radiographic extent of consolidation on chest x-ray.
The aim of this study was to determine the prognostic value of classifying CAP
into unilobar and multilobar consolidation.
Methods: A retrospective study of patients admitted with CAP was performed
over 6 months. CAP was confirmed as a new radiographic infiltrate. The primary
outcome of the study was 30-day mortality.
Results: 210 patients (52% male) were included. Median age was 76 years.
62%(no=131) were classified as unilobar pneumonia compared to 38% (no=80)
with multilobar CAP. A positive correlation was observed between multilobar
consolidation and mortality by Kaplain meier analysis (p=0.01 by log rank test).

This study aims to investigate the in-hospital and 30-day mortality and LOS in
both CAP and HCAP non-immunocompromised (NIC) and HCAP immunocompromised (IC) related to the empirical antibiotic therapy started at admission,
before microbiological data availability.
All patients admitted to a university tertiary care hospital in Milan with a diagnosis
of pneumonia from 2005 to 2011 were prospectical enrolled. CAP, HCAP and
immunocompromised were identified on the basis of the existing criteria. Therapies
of two periods (T1: 2005-2007 and T2: 2010-2011) have been compared.
Ongoing Results
A total of 275 patients, 135 HCAP, were included in the analysis. T1 accounted
for 240 CAP, 40 HCAP-NIC and 80 HCAP-IC. T2 (partial results) accounted for
20 CAP, 4 HCAP-NIC, 11 CAP-IC.
During T1, culture positive were 23.3% and culture negative 55%. The majority
of CAP was started with monotherapy (51.7%), while the most of HCAP with
dual-therapy (NIC 45%, IC 41.3%). Triple-therapy was addressed for 9.2% of
CAP, 12.5% of HCAP-NIC and 25.0% of HCAP-IC.
During T2, culture positive were 17.1% and culture negative 80%. The majority
of CAP and HCAP-IC started a dual-therapy (55% and 54.5%), while 50% of
HCAP-NIC had a monotherapy. Triple-therapy was started in 5% of CAP, 25% of
HCAP-NIC and 18.2% of HCAP-IC.
In CAP of both periods none of the patients treated with triple-therapy died, and
there were no differences for mortality between mono and dual-therapy. HCAP
with dual therapy had less mortality than both monotherapy and triple-therapy.

P2568
Bacterial multidrug-resistance profile in a respiratory insufficiency unit –
Analysis of 17 months
Marisa Anciães, Susana Carreira, Cecília Nunes, Fernanda Oliveira. Pulmonology
II - Respiratory Insufficiency Unit, Hospital Pulido Valente, Lisbon, Portugal

Multivariable analysis, after adjusting for confounders, revealed that multilobar
consolidation was independently associated with 30-day mortality (odds ratio 2.25
95% CI 1.03-4.92, p=0.02). This relationship persisted for 90-day mortality (odds
ratio 1.99 95% CI 1.01-4.02, p=0.04).
Conclusion: Multilobar pneumonia was associated with increased 30-day mortality rate when compared to unilobar pneumonia. This confirms that multilobar
pneumonia is an indicator of poor prognosis and that these patients, irrespective
of CURB65 score, should be treated more aggressively.

P2566
Nitric oxide (NO) in exhaled breath helps to distinguish the origin of lung
infiltrate
Natalja Voskresenska 1 , Julia Voicehovska 2 , Grigorij Orlikovs 3 .
1
Allergology/Pulmonology Department, Paul Stradins Clinical University
Hospital, Riga, Latvia; 2 Internal Diseases Department, Riga Stradins University,
Riga, Latvia; 3 Internal Diseases Department, Riga Stradins University, Riga,
Latvia
Introduction: Determination of pulmonary infiltrates is necessary not only to evaluate the general condition of a patient, but also to determine needs and duration of
antibiotic therapy. Well-recognized methods of diagnosis (physical examination,
blood tests and x-rays) are not enough helpful in determination of the pulmonary
infiltrate’s origin.
Objective: To distinguish the origin of lung infiltrate using NO in the exhaled
breath.
Materials and methods: Prospective non-randomized study was carried out in
the Centre of pulmonology and allergology, Paul Stradins Clinical University
Hospital, Riga, Latvia. The study is approved by Riga Stradins University Ethics
Committee. Patients with lung infiltrate of inflammatory (due to pneumonia) and
congestion (heart failure) origin were involved into the study. Community-acquired
Pneumonia(CAP) was confirmed in 6 (from 10) patients. Heart failure (HF) with
small blood circuit congestion and lung infiltration was confirmed in 4 patients.
Exhaled NO, X-Ray, clinical pattern were processed. The NO level was measured
by chemiluminescence’s analyzer (Aerocrine). The data were processed under
SPSS 20.0 for Mac.
Results: CAP patients (n=6) demonstrated 24,67 ppb. HF patients (n=4) demonstrated 3,65 ppb (p<0.05). Normal range for exhaled NO is less than 4 ppb.
Conclusion: The data show that there is increased NO production in pneumonia
patient. The lung infiltrate origin might be evaluated using NO in the exhaled
breath.

P2567
Community acquired and health-care associated pneumonia: Should we own
follow guidelines?
Maria Carrabba, Marina Zarantonello, Cinzia Hu, Giovanna Fabio. Internal
Medicine, Università degli Studi & Fondazione IRCCS Cà Granda Ospedale
Maggiore Policlinico, Milano, Italy
Treatment of healthcare-associated pneumonia (HCAP) according to published
guidelines recommend initial broad-spectrum antibiotics and de-escalation based
on culture results.

Introduction: Multidrug-resistant bacteria (MRB) are a seriously growing public
health threat.
Objectives: Characterize patients with MRB isolations, namely their risk factors.
Evaluate frequency of MRB species. Assess influence of antibiotic (AB) therapy
towards length of hospital stay (LOS) and mortality.
Methods: Retrospective identification of patients with MRB isolations admitted to
Respiratory Insufficiency Unit (RIU) from Feb/10 to Jun/11, followed by medical
records’ analysis.
Results: MRB were isolated from 32 patients: male sex – 56.3%; mean age –
74.5 years; chronic respiratory disease – 81.3%; comorbidities – 93.8%, of which
65.6% were immunodepressions. Some (37.5%) were transferred to RIU with an
average previous LOS of 42.3 days. At RIU admission 96.9% were/had been on
AB and 40.6% had been discharged, in the previous month. 71.9% underwent
invasive techniques.There were 44 MRB isolations: MRSA – 45.5%; Acinetobacter baumannii – 29.5%; Escherichia coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa and Enterococcus faecium – ≤ 9.1% each. Pathogen directed-AB was
introduced in 29 isolates (65.9%), but only 11 (37.9%) underwent post-AB control
and only 3 of these (27.3%) became negative.There were 14 (43.8%) deaths, 78.6%
due to infectious causes, of which 54.5% were attributed to MRB. We found no
statistically significant differences between death and survival groups, however
LOS was significantly longer in patients who had >1 isolation and whose post-AB
control remained positive.
Conclusions: Every patient had at least 1 risk factor for infection. MRSA predominated. MRB were difficult to eradicate and responsible for a high mortality rate.

P2569
Implementation of IDSA/ATS and national guidelines for community
acquired pneumonia by Greek chest phycisians
Charalampos Triantafyllidis 1 , Vasilios Kapordelis 1 , Georgios Papaetis 1 ,
Dora Orfanidou 1 , Maria Apostolidou 1 , Ioannis Nikolopoulos 2 ,
Elissavet-Christina Filippidou 3 , Angelos Pefanis 1 . 1 3rd Department of Internal
Medicine, National and Kapodestrian University of Athens, Medical School,
“Sotiria” General Regional Hospital for Thoracic Diseases, Athens, Attica,
Greece; 2 Centre for Respiratory Failure and Intensive Care Unit, “Sotiria”
General Hospital for Thoracic Diseases, Athens, Attica, Greece; 3 1st Department
of Respiratory Medicine, Kavala General Hospital, Kavala, Greece
Background: The implementation of practice guidelines for CAP by Greek
physicians and its impact on cost and patients’ outcome remain unknown.
Material & methods: A prospective observational study incorporating 350 immunocompetent hospitalized pts with CAP. The aim was to investigate whether the
2007 IDSA/ATS and the Greek national guidelines for CAP are implemented by
chest physicians in “Sotiria” General hospital in Athens, Greece. We: a) assessed
whether the decision of hospital admission was correct or not and b) evaluated
whether the administered antimicrobial regimen was in accordance to guidelines.
Fine score (PSI) was applied by the authors to determine the severity of CAP.
Results: The mean age was 56.3±22.2years and the duration of hospitalization
10.9±11.8days. 218 (62.29%) pts were male and 132 (37.71%) female. The mortality rate was 12.29%. 167 (47.71%) pts were admitted to the hospital, despite they
were classified as risk class I or II and therefore could be treated as outpatients.
Implementation of CAP guidelines as far as the initial antimicrobial regimen is
concerned was poor (211pts, 60.29%). Patients treated with an initial antimicrobial
in accordance to guidelines performed statistically signifigant lower mortality and
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a trend towards shorter length of hospitalization compared to pts receiving initial
regimen in discordance to guidelines (p=0.04 & p=0.066 respectively).
Conclusion: The implementation of CAP guidelines by chest physicians in the
major Greek hospital for thoracic diseases is poor. Improvement of adherence may
improve patients’ outcome, shorten the length of hospitalization and reduce the
financial burden for the national health system.

P2572
The clinical evaluation of patients with Pseudomonas aeruginosa detected in
respiratory specimens
Kei Nakashima 1 , Yoshihito Ostuka 2 , Haruki Kobayashi 1 , Naoko Kastsurada 1 ,
Nobihiro Asai 1 , Hideki Makino 1 , Masafumi Misawa 1 , Yoshihiro Ohkuni 1 ,
Norihiro Kaneko 1 , Masahiro Aoshima 1 . 1 Department of Pulmonology, Kameda
Medical Center, Kamogawa, Chiba, Japan; 2 Department of Laboratory Medicine,
Kameda Medical Center, Kamogawa, Chiba, Japan
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Introduction: The present study aims to clarify the clinical picture of patients
with Pseudomonas aeruginosa detected in respiratory specimens.
Methods: Medical records of patients with Pseudomonas aerguinosa detected in
respiratory specimens from April 2010 to March 2011 at Kameda Medical Center
were reviewed retrospectively. The following variables were reviewed: patient
background, duration of hospitalization, drug susceptibility, outcomes.
Results: One hundred patients were detected with P. aeruginosa in respiratory
specimens totally. Mean age was 75.0 y.o. Sixty seven patients were male, 33
were female. Twenty eight patients have chronic respiratory disease. Fifty three
patients were detected through microbial substitution. Period from admission to
detection of P. aeruginosa was 53.6 days. Period from antimicrobial initiation to
detection was 40.6 days. The numbers of antimicrobial agents were 3.5 on average.
MDRP were detected in 6 patients with hematological disorders. Sixty three patients have polymicrobial detection. S.marcescens, MRSA, MSSA, K.pneumoniae
were detected in 12, 12, 11, 11 patients frequently. Fifty nine were judged as
colonization. Forty one were causative organism of pneumonia. Three were CAP,
7 were NHCAP (Nursing and healthcare associated pneumonia) and 31 were HAP.
Duration of hospitalization was 81.5 days on average, 14 patients were died.
Conclusions: P.aeruginosa were detected in patients with chronic respiratory
disease and long hospitalization. More than half of detections were bacterial colonization. HAP were frequent and P.aeruginosa caused the prolonged hospitalization
and poor prognosis.

N
W
RA

269. Tuberculosis: clinical findings I

P2573
Serum level of vitamin D3 before and after treatment in pulmonary
tuberculosis
Young-Jae Cho 1 , Hyo-Jeong Lim 1 , Jong Sun Park 1 , Ho Il Yoon 1 ,
Choon-Taek Lee 1 , Junghan Song 2 , Jae Ho Lee 1 . 1 Internal Medicine, Seoul
National University Bundang Hospital, Seongnam, Korea; 2 Laboratory Medicine,
Seoul National University Bundang Hospital, Seongnam, Korea

P2571
Clinical presentation and evolution of community acquired pneumonia in
older patients
Adamantia Liapikou 1 , Ioanna Malliou 1 , Panagiotis Petras 1 , Maria Kasiola 1 ,
Andreas Anastasopoulos 1 , Michalis Volonakis 1 , Dimitra Chaimala 1 ,
Katerina Dimakou 2 . 1 1st Respiratory Department, Sotiria Chest Hospital, Athens,
Greece; 2 2nd Respiratory Department, Sotiria Chest Hospital, Athens, Greece
Introduction: Community-acquired pneumonia (CAP) is an important threat to
the health of older adults with almost 40% of them requiring hospitalization. CAP
in the elderly has a different clinical presentation and evolution than CAP in other
age groups.
Aim: Comparing the characteristics, severity and outcomes of CAP in elderly and
younger patients (control group).
Methods: An observational, retrospective study of consecutive CAP patients >65
years old was performed during two years in two respiratory clinics. Exclusion
criteria were immunosuppression and suspicion of aspiration.
Results: Of 180 cases of CAP, 116 patients were>65 years old, with a mean
age 75±10.3 years. Most elderly patients (76%) had comorbid conditions, including cardiac (55%), COPD(42%), diabetes mellitus (27%) and neurologic
diseases(17%). Two-thirds (68%) of elderly patients belong to CURB65 III –IV
classes comparing to 12% of the controls. An acute altered mental status was
established in 30% of elderly patients comparing to 11% of the others and 80.5%
requiring oxygen assessment, with 47% having PAFI<250. They stay longer in the
hospital(11.43 vs 8.46, p=0.02),have more often complications. 12 elderly patients
admitted to ICU and a total of 11 patients died (9.5%). The multivariate analysis
showed the following factors of bad prognosis: CURB65 score, neurological disease and PAFI<250. Guidelines adherence was the same between the 2 groups
and did not correlate with mortality.
Conclusions: The elderly patients with CAP presented with higher CURB score,
had more complications and mortality associated with the underline comorbitidies
and the severity of CAP.

Vitamin D3 is known to have potent immunomodulatory effect and it has been
suggested that the low serum level of vitamin D3 increases the risk of tuberculosis.
Serum levels of 25 hydroxyvitamin D3 (25HD3) were measured in 168 drug sensitive pulmonary tuberculosis (PTB) before and about 6 months after the treatment
by using high performance liquid chromatography, and were compared with those
of 197 healthy normal controls (HNC). Deficiency of vitamin D was defined by
the serum level below 15 ng/mL of 25HD3. The sputum AFB smear grade was
quantified from 1 to 4 according to ATS criteria. Heavy AFB smear was defined
as 3 and 4 grades.
The mean level of 25HD3 in PTB before treatment was significantly low compared
with HNC (18.7±8.33 vs. 13.13±8.6 pg/mL, p< 0.05). The mean level of 25HD3
in PTB after treatment was also significantly low compared with HNC, but did not
show difference compared with the level before treatment. The numbers of vitamin
D deficiency before treatment were significantly higher in the PTB compared
with HNC, and the numbers did not show significant change after treatment. The
numbers of heavy AFB smear were also significantly higher in the vitamin D
deficiency patients in the PTB (p< 0.05).
These results strongly suggest that vitamin D deficiency increases the risk of
tuberculosis, and is related with more severe form of PTB.

P2574
Supplementary cholecalciferol in recovery from pulmonary tuberculosis
Nisar Rao 1 , Zahra Hasan 2 , Farheen Ali 2 , Faisal Mahmood 2 . 1 Department of
Pulmonology, Ojha Institute of Chest Diseases, Karachi, Pakistan; 2 Department
of Medicine, Aga Khan University, Karachi, Pakistan
Introduction: Vitamin D is important for immune homeostasis. In vitro work
suggests that 1-alpha-25-(OH)2 D modulates host cell responsiveness to the T cell
cytokine, interferon gamma (IFNγ). IFNγ is one of the key mediators of protective
immunity against Mycobacterium tuberculosis infection therefore; vitamin D may
enhance the host immune responses against the pathogen. The objectives of this
study were to determine whether supplementation of vitamin D in patients with
Tuberculosis could impact recovery.
Methods: 266 patients were randomized to receive either 600,000 IU of Intramuscular vitamin D3 or placebo for 2 doses. Clinical assessments were done
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at 4, 8 and 12 weeks from baseline. Blood samples were obtained at 0 and 12
weeks. Statistical comparisons between outcome variables at 0 and 12 weeks were
performed.
Main Results: 259 patients completed the study. At the end of 12 weeks, the vitamin D arm demonstrated significantly greater mean weight gain; + 4.02 (95%CI
3.18,4.86) v/s + 2.61 (95% CI +1.99,2.23), p 0.007 and increases in BMI; + 1.48
(95% CI 1.17, 1.78) v/s + 0.96 (95% CI 0.72,1.20), p 0.008 as compared with the
placebo arm. There was a significant difference in chest radiographic improvement
in the vitamin D group; number of zones involved -2.21 (95% CI -1.91, -2.51) v/s
-1.77 (95% CI -1.51, -2.03), p 0.031 and resolution of cavitation 73(65.7%) v/s 60
(55%), p 0.05.
No differences were seen in TB score or sputum smear conversion. At follow up
there was a significant increase in mean Vitamin D levels of the treatment arm;
62.88 v/s -7.30 for the placebo arm, p < 0.0001.
Conclusions: Vitamin D supplementation significantly impacted clinical improvement in patients with pulmonary TB.

P2575
Prevalence of hypovitaminosis D in TB patients in an East London population
Muhammad Tufail 1 , Philip Coakley 1 , Ashton Harper 1 , Pandina Kwong 2 ,
Stuart Jones 2 , Bridget Hall 1 , Angela Hauser 1 , Ajitha Jayaratnam 1 ,
Michael Apps 1 . 1 Respiratory Medicine Department, King George HospitalBarking, Havering and Redbridge University Hospitals NHS Trust, London,
United Kingdom; 2 Biochemistry Department, King George Hospital- Barking,
Havering and Redbridge University Hospitals NHS Trust, London, United
Kingdom
Introduction: There is a well-established link between vitamin D (25(OH)D)
deficiency and TB, although in vivo association is still contentious.
Aims: This retrospective case control study aimed to compare the prevalence of
hypovitaminosis D in cases diagnosed with TB in 3 East London Boroughs to
controls, who were defined as non-respiratory inpatients who were not on vitamin
D supplements and in whom 25(OH)D assay was performed during the study
period.
Methods: We compared 25(OH)D levels in patients diagnosed with active TB
with controls during a twelve month period from 01/09/10-31/08/11. Hypovitaminosis was defined by two thresholds for 25(OH)D concentrations: deficiency <
30nmol/L and insufficiency 30-79 nmol/L.
Results: There were 211 TB cases of whom 75 (35%) had 25(OH)D levels measured. All 75 had hypovitaminosis D of whom 60 (80%) had 25(OH)D deficiency
and 15 (20%) were insufficient in 25(OH)D.
There were 323 controls, 87 of whom were taking supplements and so were
excluded. Of the remaining 236 controls, 6.8% were vitamin D replete (vs. 0%
in TB cases), 52.1% had vitamin D deficiency (vs. 80% in TB cases) and 41.1%
were vitamin D insufficient (vs. 20% in TB cases). Mean 25(OH)D levels were
significantly lower in the study group as compared to the control group (18.11
nmol/L vs 34.98 nmol/L, p <0.0001)
Conclusions: The prevalence of hypovitaminosis D in both the study as well as
the control groups is alarmingly high but importantly 100% of TB cases who had
25(OH)D levels checked were either deficient or insufficient. We hypothesize that
this may be a unique finding in our ethnically-diverse population and thus may
have implications for nutritional supplementation offered to active TB patients.

P2576
Factors influencing change in baseline vitamin D level in mycobacterial
infection
Gemma Hawthorne 1 , Alice Turner 1 , Heinke Kunst 2 , Martin Dedicoat 2 ,
David Thickett 1 . 1 School of Clinical and Experimental Medicine, University of
Birmingham, United Kingdom; 2 Department of Respiratory Medicine, Heart of
England NHS Foundation Trust, Birmingham, United Kingdom
Background: Vitamin D may be an agent, of broad relevance in the treatment of
infectious disease because of its immunomodulatory properties.
Methods: In an ongoing open label observational trial, baseline bloods, vitamin D
levels, sputum smear and culture results, radiological changes and TB score were
recorded in patients with mycobacterial infection.
Each patient was supplemented with 100,000 units of cholecalciferol at 0, 8 and
16 weeks.
Results: The mean age of patients recruited (n=42) was 36 years (M:F 27:15),
with pulmonary disease (n=29) or extrapulmonary disease (n=13). There was a
non-significant difference in vitamin D levels between the groups.
Pre supplementation median vitamin D levels were 11.9 nmol/l (mean 16.96
nmol/l, 92.9% with 25(OH)D3 levels <50nmol/l. At week 8 post supplementation
levels had risen to median 44nmol/l (mean 43.9 nmol/l). There was a significant
difference in vitamin D levels pre and post supplementation (p=0.00), with a significantly higher percentage rise in vitamin D levels in patients who were severely
deficient (<20nmol/l) (p=0.01).
There was no correlation between vitamin D and DBP, antimicrobial product
(LL37) levels or TB score at baseline measurement.
Conclusions: Supplementation with 100 000 units of cholecalciferol does not
result in sufficient levels (>50nmol/l) at 8 weeks in all patients with just 65%
attaining levels >50nmol/l. However, there is a statistically significant rise in levels
of vitamin D in those supplemented between week 0 and week 8.

Patients with mycobacterial infection with vitamin D deficiency may benefit from
higher initial doses to obtain sufficiency.

P2577
Does relationship exist between severity of vitamin D deficiency and
development of active TB?
Adeel Tariq Sahal, Joyutpal Das, Sushil Agarwal, Karanvir Singh,
Martin Dedicoat, Alice Turner, Heinke Kunst. Respiratory Medicine, Heart of
England NHS Trust, Birmingham, United Kingdom
Introduction: Deficient serum vitamin D levels have been associated with impaired
mycobacterial immunity and incidence of active tuberculosis (TB). However, the
significance of level of vitamin D in LTBI and the risk of progression to active
disease is less clear.
Methods: A retrospective review of vitamin D levels of all patients with active
TB and LTBI was undertaken between January 2010 and December 2010 at Heart
of England NHS foundation trust, Birmingham. We compared vitamin D levels
in cases with active and latent TB to explore a relationship between severity of
vitamin D deficiency and incidence of active/latent TB.
Results: 148 cases with LTBI and 113 with active TB were included in the study.
117 out of 148 patients with LTBI and 108 out of 113 active TB cases had a Vitamin
D level performed. Median Vitamin D level in patients with TB was 5.7ng/ml
(Range 2-46.4). Median Vitamin D level for LTBI was 7.8ng/ml (2-95.30). The
difference in Vitamin D levels between latent and active TB cases was statistically
significant with P =0.003 (calculated Using Mann Whitney U Test). Subgroup
analysis, Median Vitamin D levels of non-white TB and LTBI population were
5.2 (Range 2.00 - 36.20) and 6.5ng/ml (Range 2.00 - 43.40) respectively, P value
0.001. Median Vitamin D levels of white TB and LTBI cases were 17.0 (Range
2.50 - 46.40) and 22.6ng/ml (Range 7.30 - 95.30) respectively, P value 0.25(cohort
of white population much smaller than non-white).
Conclusions: Vitamin D levels were significantly lower in active compared to
latent tuberculosis cases suggesting that degree of vitamin D deficiency may influences development of active TB. We feel prospective study is needed to evaluate
it further.

P2578
Ethnic differences in the vitamin D levels of foreign-born tuberculosis
patients in south London not reflected in patients born in the UK
Nicole Penn 1 , Sharenja Ratnakunar 1 , Jessie Randhawa 2 , Heather Milburn 2 .
1
School of Medicine, King’s College London, United Kingdom; 2 Respiratory
Medicine, Guy’s and St. Thomas’ Trust, London, United Kingdom
Vitamin D deficiency is more common in tuberculosis (TB) patients, and within
certain ethnic groups. 70% of TB in the UK occurs in foreign-born persons. We
investigated the roles of ethnicity and immigration on the vitamin D levels of TB
patients in south London.
We analysed the vitamin D levels of all patients at the time of diagnosis. We
compared results by country of birth, ethnicity, age and length of residency in the
UK.
There were 470 patients; the mean serum 25(OH)D level was 29.1nmol/L (95%
CI 27.2-31.0) and 90.6% had insufficient (<60nmol/L) 25(OH)D levels. Patients
born in the Horn of Africa and Indian subcontinent had significantly lower vitamin
D levels compared to patients born in the rest of Africa (P<0.001) and Asia
(P<0.01). Patients born in Europe had significantly higher vitamin D levels than
patients born in Africa (P<0.05) and Asia (P<0.05). Children born in the UK had
the highest vitamin D levels (mean 57.4 95% CI 45.6-69.2); this was significantly
more than for children born outside of the UK (mean 19.5 95% CI 12.5-26.5,
P<0.001).

TB patients born in the horn of Africa and the Indian subcontinent have an
increased risk of very low vitamin D levels. As there is little difference in ambient
sunshine this raises the possibility of significant differences in diet or genetics.
Children born in the UK had high levels of vitamin D not attributed to ethnicity.
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P2579
Clinical analysis of adverse reactions to second line anti TB drugs
Alpa Dalal, Ranjan Desai. Chest and Tuberculosis, Group of T B Hospitals,
Mumbai, Maharashtra, India

Conclusions: We found that majority of the LTB patients had low 25[OH] D
levels. In general, patients with low 25 [OH] D levels tend to react more strongly
during TST. One limitation of our study is that the impact of BCG vaccination
was not taken into account. Nevertheless, our study further highlights the impact
of 25[OH] D as an immuno-regulator in vivo.

Introduction: Adverse reactions to second line anti T B drugs not only leads to
permanent system damage in patients but also MDR/XDR treatment failure
Aims and objective: MDR/XDR TB patients on second line anti T B drugs were
analysed clinicaly for adverse reactions.These patients underwent pretreatment
counselling for possible adverse reactions to improve treatment adherance.
Methods: 146 patients with MDR/XDR T B on second line drugs were analysed.
These adverse reactions were classified in to two groups. Severity based and
system based. Severity further classified as 1) mild not requiring discontinuation
of drugs 2) those requiring temporary discontinuation 3) requiring permanent
discontinuation.
Results: 47.9% had no adverse reactions. 21.3% had mild reactions.11.6% required temporary discontinuation and 19.2% required permanent discontinuation.Gastrointestinal were commenest system based reaction effecting 30% of patients Followed by Peripheral neuritis 18.4%, Endocrinal (hypothyroidism)10.5%,
Auditary and vestibular(deafness)9.2%, Ophthalmic (optic neuritis)6.5%,Hepatic
5.2%,Joint pains 5.2%,Psychiatric disturbance 1.3% and 19.7%patients had more
than one system involved.Majority of patients with peripheral neuritis,optic neuritis
and hypothyroidism required discontinuation of offending drug.
Conclusion: Significant number of patients developed adverse reaction including
very severe reaction requiring discontinuation of drug which may effect treatment outcome.close monitoring and patient counselling is necessary to prevent
permanent system damage and discontinuation of therapy.

P2580
Evaluation of vitamin D replacement in the tuberculosis patients
Karanvir Singh, Adeel Tariq Sahal, Joyutpal Das, Chris Bond, Alice Turner,
Martin Dedicoat, Heinke Kunst. Respiratory Medicine, Heart of England NHS
Foundation Trust, Birmingham, United Kingdom
Introduction: One hypothesis is that low serum vitamin D (25[OH]D) level is a
risk factor for tuberculosis infection. Historically, 25[OH]D supplementation had
been used as a treatment for Tuberculosis. In our study we have assessed the effect
of two commonly used 25[OH]D supplements on the 25[OH]D levels in active TB
(TB) patients.
Methods and results: We reviewed 113 TB cases from 2010 in our retrospective
study. The study population was consisted of 68 males and 45 females. 25[OH]D
levels were checked in 96% (65/68) and 98% (44/45) of male and female patients respectively. 56/65 males were 25[OH]D deficient (<20ng/ml), whereas
40/44 females were 25[OH]D deficient. 53/56 males and 38/40 females, who
were 25[OH]D deficient, received 25[OH]D replacement therapies with Adcal-D3
(cholecalciferol, vitamin D3), ergocalciferol (calciferol, vitamin D2) or combination of these two agents. We then assessed the effect of these agents on the
25[OH]D level. Only 76% (29/38) of males and 87% (46/53) of females who
received replacements, had their 25[OH]D levels repeated in 3-6 months. In both
genders, 25[OH]D levels increased with the treatment (p <0.0001 in both genders).
We also observed that the average increase of 25[OH]D levels with Adcal-D3,
ergocalciferol and combination of these two agents were 14.6±5.4, 20.6±8.9
and 25.8±5.3 respectively. We found that the increase of 25[OH]D level with
combination of two agents were greater than Adcal-D3 alone (p <0.0001).
Conclusions: Consistent with other studies, we have noticed that most of the
TB patients had low 25[OH]D levels. Majority of these patients responded to
supplementation, regardless of the gender or the therapeutic agent(s).

P2581
Does vitamin D level influence the size of tuberculin skin test in household
contacts with latent TB infection?
Joyutpal Das, Adeel Tariq Sahal, Sushil Agarwal, Karanvir Singh,
Martin Dedicoat, Alice Turner, Heinke Kunst. Respiratory Medicine, Heart of
England Foundation Trust, Birimingham, United Kingdom
Introduction: Vitamin D (25[OH] D) has an immuno-regulatory role in vitro.
Recently, a Spanish study has suggested that during the screening for latent tuberculosis (LTB) infection, sufficient 25[OH] D levels prevent positive conversion
of tuberculin skin tests (TST). To further investigate the impact of 25[OH] D on
TST, in this study we examined the association between the degree of 25 [OH] D
insufficiencies and the size of induration during TST.
Methods and results: In this retrospective study we reviewed 212 LTB cases from
2009-10. 146/212 cases had both values the 25[OH] D level and the induration
size during TST recorded. Only 3% (5/146) of them had normal 25[OH] D levels (> 30ng/ml). 5% (7/146) of LTB patients had insufficient (20-30ng/ml) and
92% (134/146) of them had deficient (<20ng/ml) 25[OH] D levels. The average
induration sizes during TST for these three groups were 14.2±3.2, 18.1±5.4
and17.2±0.94 respectively. Overall, we found a negative correlation between
25[OH] D levels and induration sizes during TST (Spearman correlation coefficient = -0.2), which was statistically significant (p = 0.02). We also found that the
average 25[OH]D levels were lower in females than males (p = 0.01). However,
there was no statistically significant difference in average induration sizes during
TST between two genders.

P2582
Adverse drug reactions and outcomes of tuberculosis treatment using
fixed-dose combination (FDC) regimen
Fernanda Silva, Marli Costa, Pedro Brasil, Simone Carvalho, Valeria Rolla,
Liane DeCastro. Laboratório de Pesquisa Clínica em Tuberculose e Outras
Micobacterias - LAPCLIN-TB, Evandro Chagas Clinical Research Institute
(IPEC) from Fundação Instituto Oswaldo Cruz (FIOCRUZ), Rio de Janeiro, RJ,
Brazil LAPCLIN-TB, IPEC-FIOCRUZ, Rio de Janeiro, Brazil LAPCLIN-Chagas,
IPEC-FIOCRUZ, Rio de Janeiro, Brazil Coordenaçao de Pós-Graduação em
Enfermagem, Faculdade Souza Marques, Rio de Janeiro, RJ, Brazil
LAPCLIN-TB, IPEC-FIOCRUZ, Rio de Janeiro, Brazil Laboratório de Pesquisa
em Farmacogenética - LAPCLIN - Farmacogenética, IPEC-FIOCRUZ, Rio de
Janeiro, Brazil
Background: 4-drugs Fixed-dose combinations (4FDCs) for treatment of tuberculosis (TB) have been encouraged to prevent the emergence of drug resistance;
increase compliance and tolerance to treatment. However, there are limited data
regarding adverse drug events (ADE) with this therapeutic regimen.
Objective: To assess the ADE and outcomes of 4FDCs for the treatment of
tuberculosis.
Methods: Clinical and laboratories information were collected from medical
records of 70 outpatients treated with 4FDCs including a tablet doses: rifampicin
150mg/isoniazida 75mg/pirazinamida 400mg/ethambutol 275, as recommended by
World Health Organization and adopted by Brazilian guidelines at 2010.
Results: The results showed that 17% were human immunodeficiency virus (HIV)
infected.The pulmonary form was predominant (76%). ADE occurred in 86%, including 29 different types of events. The most frequent were hiperuricemia (63%)
followed by nausea and epigastralgia in 22% and pruridus in 11%.The majority of
patients (66%), presented more than one event. Around the 15th day of treatment,
laboratorial abnormalities (hepatotoxicity and hiperuricemia) related with drugs
were detected in blood samples in 71% of patients. The change in therapeutic
regimen due to serious ADE was required in just 2 patients (due to liver toxicity
and hiperuricemia). Other outcomes were bacterial resistances (2) defaults (14)
and cures (52).
Conclusions: The ADE was frequent with The 4FDCs regimen TB treatment,
but changes in therapeutic regimens were necessary in less than 3% of patients.
These findings support, at least, the need of clinical surveillance as it may avoid
unnecessary changes in therapeutic regimens.

P2583
Therapy for bladder tuberculosis: How to prevent complications
Ekaterina Kulchavenya, Elena Brizhatyuk, Denis Kholtobin, Alexander Osadchyi.
Urogenital, Research TB Institute, Novosibirsk, Russian Federation
Introduction: Bladder TB (BTB) is one of the most serious complications of
renal TB, and it is diagnosed in 45.6% among urogenital tuberculosis (UGTB).
Inadequate treatment of BTB resulted in severe complications (shrinkage of the
bladder).
Materials and methods: 149 patients with BTB were enrolled in study. 76 patients
(1st group) were treated with standard TB therapy. 73 patients (2nd group) received
modified therapy, included trospium chloride.
Results: Standard therapy was insufficient in more than half of the cases: 42.1%
were cured, 57.9% developed complications: posttuberculous cystalgia (36.8%)
and microcystis (21.1%).
2nd group of patients responded in a favourable manner to the combined treatment:
urinary frequency reduced about 75%, bladder capacity increased an average of
4.7 fold. Recovery was reached in 84.3%. Posttuberculous cystalgia developed
in 15.7% only. None of the patients developed microcystis after the combined
treatment. In 2nd group also 8 patients had incontinence; among them five reported
no urgency urinary incontinence episodes after 3 months therapy with trospium
chloride. Tolerance to the treatment was good: only one patient had light side
effect (mouth dryness).
Conclusion: Bladder tuberculosis is always secondary to renal TB, however quite
often renal TB may start with voiding symptoms such as dysuria, frequent and
painful urination and incontinence. Urinalysis reveals – pyuria, erythrocyturia and
growth of unspecific bacteria is possible. In regions with endemic tuberculosis all
patients with acute cystitis should be evaluated as suspicious to TB. Antituberculous therapy in combination with trospium chloride is high effective for bladder
TB patients.

P2584
A 10-year retrospective observational study of TB meningitis in east London
Christina Petridou, Tim Appleby, Ajitha Jayaratnam. Respiratory Department,
King George Hospital, London, United Kingdom
Introduction: Tuberculosis is a public health concern in London, with an increas-
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ing incidence. TB meningitis (TBM) is a rare form of extra-pulmonary TB, which
carries disproportionately high mortality and morbidity rates. Barking, Havering
and Redbridge University Hospitals Trust (BHRUT) serves an area in East London
with a high incidence of TB. This study aims to evaluate the epidemiology, clinical
presentation and outcome of patients diagnosed with TBM.
Methods: Individuals diagnosed with TBM between 2000 and 2010 were identified
using the London TB Register. A retrospective observational study was conducted,
reviewing medical notes, microbiology results and radiology. Data was collected
for epidemiology, clinical features, risk factors, treatment regimens and outcome.
Results: 50 patients with TBM were identified and notes were available for 42.
82% were born outside the UK with the highest incidence seen in patients born
in India. All patients were treated for at least 12 months with 92% receiving
concurrent steroids. Other information is shown below.
Table 1. Presenting clinical features
Percentage
Symptoms >1 week
Headache
Fever
Confusion
Focal neurology
Photophobia
Neck stiffness
Vomitting

72
62
50
31
12
14
12
38

P2587
A dilemma of skeletal tuberculous diagnosis
Parvaneh Baghaei Shiva, Majid Marjani, Payam Tabarsi, Mohammad
Reza Masjedi. Clinical Tuberculosis and Epidemiology Research Center,
NRITLD, Tehran, Islamic Republic of Iran

Table 2. Outcome
Percentage
ITU admission
Death
Long term neurological deficits

prednisolone, cytostatics for – 23 patients with bronchial asthma, histiocytosis X,
kidney allotransplantation, vasculitis, rheumatoid arthritis (1 group). 8 patients (2
group) - monoclonal antibodies for rheumatoid process.
Results: CR picture of PT has often been interpreted as progression of basic
disease – in 67,7% of patients - in 4-9 months. Marked clinical symptoms were
registered in 89,5% and 58,3% of patients, polysegmentary, bilateral changes were
noted in 84,2% (1 group) and 100,0% (2 group) with prevalence of changes in
lower parts of the lungs in 57,9% and 75,0% accordingly. Long-term absence of
bacterioexcretion of MBT is typical for the patients of both groups. The patients,
who were taking monoclonal antibodies had twice as high incidence of destructive
changes (50,0% against 21,1%). 100,0% of patients of II group had visible bilateral
enlargement of intrathoracic lymph nodes and tubercular affection of bronchial
tree in 58,3% of cases. Generalized forms were registered in 25% of II group
patients vs. 2,0% of I group patients. Characteristic property of PT in 2 group was
wavelike course of the process with slow progression.
Conclusion: Disseminated processes are typical for PT formed as a result of IT. A
feature of tuberculosis process in patients taking monoclonal antibodies, is marked
bilateral affection of intrathoracic lymph nodes, predisposition to generalization of
the infection and wavelike course.

31
21
13

Conclusion: TBM has a high mortality rate in east London with a high proportion
of patients requiring treatment in intensive care or suffering long-term neurological sequelae. Confirming diagnosis is challenging as presentation is non-specific,
potentially leading to treatment delay. Development of a diagnostic scoring system
using clinical features, risk factors and CSF data to aid early diagnosis would
prove extremely valuable.

P2585
Miliary tuberculosis during treatment with anti TNF alpha – A report of
three cases
Liliana Alexandrina Grigoriu, Cristina Iacobescu, Ana Maria Sasu,
Stefan Dumitrache-Rujinski, Miron Alexandru Bogdan. Pneumology, Marius
Nasta Institute of Pneumology, Bucharest, Romania
The anti-TNFs α have proven very effective in the treatment of rheumatoid arthritis,
ankylosing spondylitis, psoriasis, Crohn’s disease. Among the side effects is well
known the risk of developing infections, particularly tuberculosis. We present three
cases of miliary tuberculosis with mediastinal lymphadenopathy which occurred
during treatment with anti-TNFα. Two male patients aged 56 respectively 41 years,
were treated with infliximab for ankylosing spondylitis. One male patient aged
32 years was treated with adalimumab for psoriasis. All patients performed chest
X-ray, tuberculin skin test, quantiferon TB test for latent TB. The clinical signs of
disease were febrile syndrome, dyspnoea, cough and weight loss. In the first case,
the positive diagnosis was concluded on lung biopsy and culture positive for BK in
sputum. In the second case, were revealed AFB in bronchial aspirate. In the third
case, the diagnosis was concluded on lung and mediastinal lymphnode biopsy.
In all cases we observe an aspect of miliary and mediastinal lymphadenopathy
on chest CT. In the first case, we find a pulmonary embolism. All three patients
developed hepatic cytolysis during anti TB treatment, requiring discontinuation in
two cases. The evolution was slowly favorable after the reintroduction of treatment.
Conclusions: All three cases are severe forms of miliary tuberculosis associating
necrotic mediastinal lymphnodes occurred during treatment with anti TNFα. There
was a dramatic clinical syndrome with persistent fever and significant weight loss
in the second case. The regression of pulmonary and mediastinal lesions has been
very slow.

P2586
Clinical and radiological (CR) features of tuberculosis formed as a result of
immunosuppressive therapy (IT)
Pavel Gavrilov 1 , Liudmila Archacova 2 , Viacheslav Zhuravlev 3 . 1 X-ray, CT, MRT,
The Research Institute of Phthisiopulmonology, St. Petersburg, Russian
Federation; 2 Phthisiopulmonology, The Research Institute of
Phthisiopulmonology, St. Petersburg, Russian Federation; 3 Laboratory of Genetic
Methods of Research, The Research Institute of Phthisiopulmonology, St.
Petersburg, Russian Federation
Research objective was an analysis of features of pulmonary tuberculosis (PT)
formed as a result of IT.
Material and methods: CR features of PT were retrospectively studied in 31
patients who have undergone long-term courses (from 4,5 up to 26 months) of IT:

Objectives: Skeletal tuberculosis reports 1-5% of all TB cases. The most common
sites of involvement are spine, knee and hip. The diagnosis of extra-pulmonary TB
is difficult. The aim of this study was to show up the different way of diagnosis
and report this kind of TB in Iran.
Method: This study was done in Masih Daneshvari Hospital, a referral center of
TB in Iran, from 2003 to 2011. In this retrospective study, we extracted all skeletal
TB. Demographic information, the method of diagnosis, and other information
were evaluated.
Results: Of 426 extra-pulmonary TB, 58(13.6%) patients were skeletal TB. The
mean age was 45.72±20.26yrs. 31(53.4%) patients were male. One patient was
HIV positive. New cases of TB, relapse and history of TB treatment were 51, 4
and 3 respectively. Median of duration of symptoms was 7 months. 28 patients
had pulmonary TB (sputum smear or culture was positive). The kind of skeletal
TB was: 2patients with pleural, one patient with CNS, one patient with lymph
node concomitant with spine and 52 patients just spine. Two patients were arthritis (knee) tuberculosis. Diagnostic method was: positive granuloma 43.7%, PCR
positive 31.2%, positive smear and culture 43.7%, diagnosed by positive sputum
for TB 31% and diagnosed by clinical/magnetic resonance imaging 13.7%.
The Way of TB diagnosis

Frequency

Percent

Pathology
Smear
Culture
PCR
Clinical and Radiological
Smear+PCR
Pathology+Smear
Pathology+PCR+Smear
Total

12
7
1
6
26
2
2
2
58

20.7
12.1
1.7
10.3
44.9
3.4
3.4
3.4
100

Conclusion: The diagnosis of skeletal TB is difficult and it will take time to detect
it. Investigation of other involved site such as lungs, pleura or lymph nodes can
help us early TB diagnosis.

P2588
Obstructive airway disease in pulmonary tuberculosis cases in relation to
smoking
Shiv Sagar Gupta, Nishith Kumar. Pulmonary Medicine, Era’s Lucknow Medical
College, Lucknow, UP, India
Introduction: Tuberculosis (TB) is a long-standing & expanding threat to public
health. People with treated pulmonary tuberculosis (PTB) are left with significant
changes in lung anatomy & are at higher risk of pulmonary sequelae. Smoking
is the major risk factor for airflow obstruction. Recent & early studies suggest
association of prior TB with development of COPD. But whether smoking modifies
this relationship is unclear.
Aims: 1) To study the effect of smoking & prior PTB on airflow obstruction 2)
To assess the severity of obstructive abnormality in smoker versus non smoker
patients of prior PTB. Settings: Tertiary care Institute in Lucknow, India. Period:
From Jan 2011 to Jan 2012.
Material & method: 100 patients who visited OPD with history of prior PTB
were divided into different categories on the basis of sex, smoking history, age
etc. All patients were subjected to spirometry, sputum examination for acid fast
bacilli, chest X-ray & their history were also evaluated. Diagnosis of COPD was
based on GOLD criteria.
Results: Out of total 100 patients 53 were smokers and 47 were non smokers.
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Out of 53 smokers 38 (71.69%) had obstructive abnormality while out of 47 Non
smokers 23 (48.93%) had obstructive abnormality (p<.05). Smoker with prior PTB
developed more severe airflow obstruction (Mean FEV1 40.03%) as compared to
Non smoker with prior PTB (Mean FEV1 45.43%).
Conclusion: Prior PTB is an independent risk factor for airflow obstruction irrespective of smoking status which may explain the higher prevalence of COPD
in India. Prior PTB along with smoking is associated with more severe form of
airway obstruction.

P2589
Prevalence, features of the course and treatment efficacy airway obstruction
in patients with newly diagnosed pulmonary tuberculosis
Andriy Dudnyk. Department of Tuberculosis, Clinical Immunology and
Allergology, Vinnitsa National Pirogov Memorial Medical University, Vinnitsa,
Vinnitsa region, Ukraine
Airway obstruction (AO) is an important factor for ineffective treatment of pulmonary tuberculosis. The aim of research was studying prevelance AO, features
of its course and effect of inhalation therapy in patients with newly diagnosed
pulmonary tuberculosis (TB).
Methods: In a prospective study was examined by spirometry among 311 patients of 18-75 with TB. The effectiveness of treatment was identified among 125
patients by randomization.The first group consisted of 31 patients, who, besides
of chemotherapy, got ipratropium bromide and fenoterol (1 month); the second
group consisted of 31 patients, who got fluticasone and salmeterol; the 3-ird group
consisted of 32 patients, who got formoterol. The Control Group included 31
patients, who got only standard chemotherapy. Quality of life (QL) was evaluated
using Short Form-36 (SF-36) at baseline and 1 month.
Results: The prevalence of AO among patients with TB was 62.70%. AO associated with greater frequency of shortness of breath (odds ratio (OR) = 11.78) and
cough (OR= 10.56) compared patients with non-obstructive pattern (p=0,01). The
relative risk of detecting endobronchial pathology in patients with AO is 2.01 times
greater than without AO. In patients treated with inhalation therapy was observed
greater improvements in HRQL by 5.6 scores for the physical component of SF-36,
microscopic conversion of sputum to 16.17% cases and X-rays cavity closure to
11.81% cases more frequently compared with the Control Group (p=0,05).
Conclusions: TB is often complicated by AO, short course of inhaled bronchodilators and/or glucocorticoids improve results of a treatment for such patients.

P2590
Effect of tobacco on the pulmonary tuberculosis
Sameh Farah 1 , Manel Hdiji 2 , Chiraz Aichaouia 3 , Salsabil Dabboussi 4 ,
Zied Moetamri 5 , Samira Mhamdi 6 , Abderrazek Haddaoui 7 , Mohsen Khadraoui 8 ,
Rzeik Cheikh 9 . 1 Pneumology, Military Hospital, Tunis, Tunisia; 2 Pneumology,
Military Hospital, Tunis, Tunisia; 3 Pneumology, Military Hospital, Tunis,
Tunisia; 4 Pneumology, Military Hospital, Tunis, Tunisia; 5 Pneumology, Military
Hospital, Tunis, Tunisia; 6 Pneumology, Military Hospital, Tunis, Tunisia;
7
Pneumology, Military Hospital, Tunis, Tunisia; 8 Pneumology, Military Hospital,
Tunis, Tunisia; 9 Pneumology, Military Hospital, Tunis, Tunisia
Introduction: Tobacco increases the risk of pulmonary infection, especially tuberculosis.
Objective: To determine the effect of pulmonary tuberculosis on clinical expression
of the tuberculosis and its delay diagnosis.
Material and methods: It’s a comparative study between two groups of patients
hospitalized in our department between January 2008 and June 2010.
Results: The first group was made of 37 smokers patients hospitalized because of
confirmed pulmonary tuberculosis. The second group consists of 37 non smokers
patients and also hospitalized because of confirmed pulmonary tuberculosis. Delay
of diagnosis was shorter in the group of smokers (42 days versus 78 days).Cough
and dyspnea were are more found at the smoker’s (86% versus 82%). The biological investigations showed a high level of white blood cells with predominance
of neutrophil cells especially in smokers (20 versus 10) and smokers were more
likely to be smear-positive(21 versus 17). Chest X ray showed essentially nodules
in both groups. These nodules were bilateral in the group of smokers (22 versus
14). The duration of the treatment was longer at the smokers (7 months versus 6, 5
months). Evolution after antituberculosis treatment was favourable for all patients.
The complications as the lung fibrosis (2 versus 1) were more among smokers
than non-smokers
Conclusions: The Smoking was not associated with delay in the diagnosis and
treatment of tuberculosis.

P2591
Anxiety and depression in tuberculosis hospitalized patients in comparison to
healthy individuals
Ionela Iovan 1 , Dorin Vancea 1 , Zeno Fratila 1 , Ovidiu Burlacu 2 . 1 Clinic of
Pneumology, Victor Babes Hospital, Timisoara, Timis, Romania; 2 Thoracic
Surgery, Emergency Municipal Hospital, Timisoara, Timis, Romania
Introduction: Very little is known about the psychiatric comorbidities in tuberculosis (TB), which must be recognized and managed in order to improve adherence
to the treatment.

Aim: To assess the presence of depression and anxiety in TB patients, at the diagnostic and after 6 weeks of hospitalization, in comparison with healthy individuals.
Methods: 63 consecutive pulmonary TB patients (F/M:21/42) and 63 healthy
individuals, completed the Hospital Anxiety and Depression Scale (HADS) and a
respiratory symptoms questionnaire.
Results: In the 63 TB patients the rate of moderate/severe level of anxiety and
depression (HAD anxiety/depression >11) was 65%, significantly higher than
in healthy individuals (11%, p<0.05). Anxiety was detected in 27 (43%) and
depression in 31 (49%) of the patients at diagnosis, with higher prevalence of
anxiety in women (57%, p=0.177).
After 6 weeks of hospitalization the rate of patients presenting anxiety and depression didn’t decrease (p=0.3). Their elevated HADS scores were associated with
the persistence of respiratory symptoms and a poor clinical status.
Conclusions: The prevalence of anxiety and depression, which are independent
predictors of poor treatment adherence, is very high in TB patients.
The results suggest that the TB control programs should include strategies of
regular screening and treatment for depression, which can improve treatment
adherence, patient management and disease outcomes.
P2592
Screening and monitoring of tuberculosis in patients on biologics treatment
Sergey Borisov 1 , Galina Lukina 2 , Lydia Guntupova 1 , Kochetkov Yakov 1 ,
Natalia Makarova 1 . 1 Clinical Department, Moscow Research and Clinical Center
for TB Control, Moscow, Russian Federation; 2 Laboratory of Clinical
Pharmacology, Institute of Rheumatology, Russian Academy of Medical Science,
Moscow, Russian Federation
Background: The new class of drugs - biologics (B) - is high effective, but its
essential effect is to increase (in different degree) the risk of tuberculosis (TB).
Methods: 600 pts (rheumatoid arthritis - 264, ankylosing spondylitis - 257, psoriasis - 50, other - 29), 303 male and 297 female, 15-80 y.o. (95%CI 42,2, 43,3) were
examined before (377 pts) and during (286 pts: infliximab - 159, adalimumab - 58,
etanercept - 17, certolizumab - 12, rituximab - 28, abatacept - 11, tocilizumab - 21;
20 pts receive more then one B consecutively) B treatment. Clinical examination,
X-ray (CT in any abnormalities), tuberculin skin test (TST), interferon-gamma
release assays (IGRA), skin test with recombinant protein ESAT-6/CFP-10 (developed in Russia as DIASKINTEST - DST) were performed.
Results: In all cases by primary screening active TB was rejected, but positive
TST was obtained in 82,6%, IGRA - in 34,4% and DST - in 25,8%. Preventive
TB treatment (PT) was administrated in patients with residual TB changes (49)
or defined latent TB infection (LTB) (positive both NST and IGRA/DST). During
the B treatment active pulmonary TB was detected in 8 pts (all - on TNF-alpha
inhibitors): in 2 active or LTB was rejected after screening, in 6 - the TB-screening
was insufficient. Especially problem was to consider the LTB in patients with TST
conversion from negative to positive (63 pts), but new tests were positive only in
the one third of such cases (IGRA - 35%, DST - 33,3%).
Conclusion: The procedure of TB screening and monitoring is the essential part
of the B treatment program. The tests based on specific M.tuberculosis antigens
are very useful as the tools for LTB monitoring and enable to reduce PT at least
three times.
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P2593
Predictive factors of relapse in pulmonary tuberculosis
Sonia Habibech, Ines Zendah, Khadija Ayed, Leila Bayahi, Ibtihel Kouaja,
Habib Ghedira. Respiratory Department I, Abdurahmen Mami Hospital of
Respiratory Diseases, Ariana, Tunisia
Background: Pulmonary tuberculosis (TB) relapse is a life-threatening condition.
Revealing the factors that lead to relapse may help developing preventive measures.
Aim: The aim of this study is to reveal the main predictive factors of relapse in
patients with pulmonary TB.
Methods: We compared the data reported during the first episode of TB of 22
non-HIV patients treated for pulmonary TB and who had a relapse with those
of 36 non-HIV patients treated for the same disease without relapse. Files were
selected if the follow-up period exceeds 3 years. Results are expressed as a percent
or a mean with [CI95% ].
Results: Patients with relapsing disease, as compared to patients without relapse,
are older (61[56-65] vs 37[33-41] years-old), with history of heavier smoking
(40[29-51] vs 18[10-26] Pack-Years) and a lower proportion of TB-vaccinated
patients (40% vs 80%; p=0.05). The 2 last findings are likely to be correlated
to age. But independently of age, in patients with relapse, we found a higher
proportion of patients who have a close contact with another TB-patient (63% vs
38%; p=0.01) and a more frequent right lung involvement (50% vs 36% p=0.05).
Conclusion: From our data, relapse of pulmonary TB is more likely to occur in
older patients, those exposed to contagious persons and those with a right lung
involvement during the first episode of TB.
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P2594
Relapse rate of tuberculosis and related factors in Korea; by using the
nationwide tuberculosis notification data
Hyungmin Lee 1 , Yoon-sung Park 1 , Jusang Kim 2 , Eun-hee Cho 1 ,
Sang-suk Shin 1 , Bo Youl Choi 3 . 1 Division of HIV and TB Control, Korea Centers
for Disease Control and Prevention, Osong, Korea; 2 Department of Internal
Medicine, College of Medicine, Catholic University, Seoul, Korea; 3 Department
of Preventive Medicine, College of Medicine, Hanyang University, Seoul, Korea
Background: The relapse rate of tuberculosis(TB) was one of the indicators that
assess indirectly the level of TB control. In Korea propotion of relapse TB was
reported in about 12%.
Aims: To estimate the relapse rate of TB and investigate the related factors with
relapse of TB by using the nationwide TB notification data in Korea.
Materials and methods: Data source was the nationwide TB notification data in
2005. For them to check that TB patients had been reported again from 2006 to
2010. Related factors were analyzed by using multivariate logistic regression.
Results: Of 45,434 TB patients in 2005, 4,371(9.6%) were reported with TB
again and 564 were reported two or more. So the cumulative relapse cases were
5,072(11.2%). A relapse rate was 4.8% in 2006, 2.4% in 2007, 1.6% in 2008,
1.4% in 2009, and 1.0% in 2010.
Related factors with relapse of TB
OR (95% CI)
Sex
Age

Registration type

Sputum smear test

Medication

men
women
0–9
10–19
20–29
30–39
40–49
50–59
60–69
>70
new
relapse
TAF
TAD
TI
other
+ pul TB
– pul TB
extra-pul TB
only group 1
with group 2–5

1.32 (1.23–1.42)
1
0.49 (0.23–1.06)
1
1.09 (0.92–1.29)
1.13 (0.95–1.34)
1.25 (1.06–1.48)
1.09 (0.92–1.30)
1.10 (0.93–1.31)
0.97 (0.82–1.15)
1
1.76 (1.61–1.91)
2.11 (1.57–2.84)
3.14 (2.61–3.78)
1.23 (1.05–1.44)
1.51 (1.33–1.71)
1.41 (1.32–1.68)
1
0.72 (0.62–0.81)
1
1.48 (1.30–1.68)

TAF = treatment after failure, TAD = treatment after default, TI = transfer in, pul = pulmonary.

Conclusion: The five-year relapse rate was 9.6%. It was likely to be underestimated
because reporting rate was estimated to be 65-70%. A relapse was decresed over
time, 65% of relapse occurred within two years. Related factors with relapse were
various. Especially previous treatment failure or default were related strongly.

P2595
The risk factors of the TB death among case of initial treatment failure and
retreatment after default
Yoon-sung Park 1 , Sung-Jin Hong 1 , Seunghee Cho 1 , Hyonggin An 2 ,
Hyungmin Lee 1 , Eun-hee Cho 1 , Sang-suk Shin 1 . 1 Division of HIV and TB
Control, Korea Centers for Disease Control and Prevention,
Choongcheongbukdo, Republic of Korea; 2 Department of Biostatistics, College of
Medicine, Korea University, Seoul, Republic of Korea
Background: Irregular medication is considered to be related to develop MDRTB. We reviewed chart of patients who failed in the primary treatment to find out
drug resistance is associated with death.

Methods: The result of chart review study of 76,315 cases who had been charged
to Health Insurance Review and Assessment service in 2008, 53,579 cases were
confirmed with TB patients. Among these 53,579 patients, 1,410 patients who
failed in the primary treatment and treatment after default participated in this
study. The data were matched to death cause statistics provided by Statistics
Korea. Hazard ratio was calculated using Cox’s proportional hazard models to
analyze factors associated with death.
Results: Among 1,410 patients, 213 were MDR-TB, 29 were XDR-TB. The
result of 2.7year follow-up, 123 patients were died, 23 were MDR-TB, 8 were
XDR-TB. There seemed no relationships to MDR-TB with death, but the risk
for death increased with 3.3 times higher for XDR-TB patients comparing with
non-XDR-TB.
The hazard ratio for XDR-TB was 3.3 times higher(95%CI:1.5-6.4), for gastric
ulcer was 3.8 times higher(1.4-8.3), for cancer was 3.3 times higher(1.9-5.4), for
chronic renal failure was 13.9 times higher(3.8-36.2).
Conclusions: The risk for death was increased with XDR-TB in patients who
failed in the primary treatment and treatment after default in spite of controling
confounding variables.

P2596
Safety and benefit of adjunctive systemic corticosteroid therapy in the
management of severe, smear positive pulmonary tuberculosis (SSP-PTB); an
interim analysis of a randomized controlled trial
Dushantha Madegedara 1 , Duminda Yasaratne 1 , Chandana Kulathinga 1 ,
Suvini Wijesinghe 2 , Sunil Alwis 3 . 1 Department of Respiratory Medicine,
Teaching Hospital, Kandy, Sri Lanka; 2 Department of Radiology, Teaching
Hospital, Kandy, Sri Lanka; 3 National Programme for Tuberculosis Control and
Chest Diseases, Ministry of Healthcare and Nutrition, Colombo, Sri Lanka
Objective: To assess the safety and benefit of adjuvant steroid therapy in SSPPTB.
Method: SSPPTB patients were randomized to 2 groups. All were given standard
category I anti-tuberculosis therapy(ATT). Test group was given a tapering 3 week
course of oral prednisolone. Interim analysis done at 8 weeks.
Results: Steroid arm had 38 (36 males; mean age 49y) while control arm had 26
(19 males; mean age 46y) patients.
Night sweats and appetite showed a faster subjective improvement in the steroid
arm. A weight gain within the initial 2 months was seen in 74% (average 1.7 kg)
in steroid arm and in 76% (average 2.6 kg) of controls. A higher rate of sputum
non-converters (18% vs.12%) was noted in steroid arm. The average, percentage
improvement of ESR from pre-treatment value was higher in controls (39.2%
vs.59.3%).
Pre-treatment and two month CXR average scores were 60.5 and 59.5 in the steroid
arm and 52.4 and 43.4 in the control arm respectively (AP Ralph, et al. Thorax
2010;65:863-9). Mean improvement of CXR score was higher among controls, but
without statistical significance (0.99 vs.8.97; t=-1.40; p=0.17).
Complications were noted in 5(13%) patients on steroids (hepatitis 1, itching 2,
coronary ischemia 1, venous thrombosis 1) and in 2(8%) of controls (hepatitis 1,
gastropathy 1).
Conclusion: Adjunction of oral prednisolone to ATT in SSPPTB showed inferior
results in the initial two months, with regard to weight gain, sputum conversion, percentage ESR and CXR improvement. Furthermore, patients treated with
steroids showed an overall higher incidence of adverse drug effects and disease
complications.

P2597
C-reactive protein in pulmonary tuberculosis-correlation with extent and
severity of the disease
Nelson Teixeira 1 , Hans Dabó 1 , Isabel Gomes 1 , Agostinho Marques 1,2 .
1
Pneumology, Hospital São João, Porto, Portugal; 2 Faculty of Medicine,
University of Porto, Portugal
Background: Pulmonary tuberculosis (PT) presents a broad clinical spectrum.
C-reactive protein (CRP) has been identified as a possible marker of severity in
this disease.
Aims: To assess the role of CRP in patients admitted for PT and its relation with
radiological extent, bacterial load, hospital stay and mortality.
Methods: We retrospectively evaluated 201 adult patients admitted in a tertiary
hospital for PT without HIV infection (2007-2011). Demographic, clinical, analytical and radiological data as well as hospital evolution were studied. Patients were
categorized according to radiological extent (National Tuberculosis Association
classification) and initial bacterial sputum load (ATS criteria). For statistical analysis, Spearman correlation coefficient, analysis of variance ANOVA and Bonferroni
test were used, with SPSS18 support.
Results: Most were male (74,3%), mean age 53,5 yrs. Sputum smear on admission was negative in 39,8%; in these, CRP was significantly lower (mean: 82.1
mg/L) than in smear-positive patients (mean: 114.5 mg/L), p=0.003. However,
CRP did not increase with higher bacterial load (p=0.113). CRP values increased
significantly with more extensive disease on chest X-ray (Est.I: 61.7mg/L; Est.II:
109,9mg/L; Est.III: 170.8mg/L), p=0.000. A positive correlation between CRP
value and hospital mortality was found (r=0.141, p=0.027) but not with duration
of hospitalization (p=0.065).
Conclusions: CRP may play an important role as an indicator of the extent and
severity of PT and showed prognostic value for short term mortality of the disease.
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Studies including ambulatory patients may help defining its role in identifying
those who need to escalate health care.

P2598
Diagnosing value of closed-pleural biopsy in pleural tuberculosis
Besma Hamdi, Chiraz Aichaouia, Samira Mhamdi, Zied Moetamri,
Salsabil Daboussi, Sameh Farah, Mohsen Khadhraoui, Rzaieg Cheikh.
Pulmonary Department, Military Hospital, Tunis, Tunisia
Introduction: Thoracoscopy is the gold standard for diagnosis of pleural tuberculous (PTB). However, pleural biopsy (PB) is a blind technique of investigation of
simple first intension designed to make the histological diagnosis.
Aim: To evaluate the contribution of PB in the histological diagnosis of PTB.
Method: We study retrospectively 49 patients in whom PTB were diagnosed in our
military department. PB was sent for culture and histopathological examination.
Patients were excluded if they had positive basciloscopy.
Results: The mean age was 32 years (12 to 78). 81% were male. A past medical
history of tuberculosis was found in 25% of cases. The most frequent symptoms
are: chest pain, cough and constitutional symptoms. The TB effusions were all
exudative with a mean lymphocyte fraction of 80%. PB was done in 89% of cases
with a mild number of fragments was 4,5. Diagnosis was confirmed by closed-PB in
61,9% of cases, boxes from the first biopsy in 53.3% of cases. Thus the sensitivity
of the PB is 53%. No complications of PB were noted. The thoracoscopy confirm
the diagnosis in 24,4% of cases. 4,4% of cases was histologically non diagnostic.
Pleurisy is isolated in 77.5% of cases associated with pericardial disease in 6.1%
of cases. Histology found a tuberculous granuloma in 69% of cases with caseous
necrosis in 50% of cases. Culture of pleural fragment was positive in 3 cases. In
other cases the diagnosis is retained on elements of presumptions.
Conclusion: The profitability of PB depends on the extent of lesions and the
experience of the operator. The PB is a minimally invasive and cost effective
for the early diagnosis of pleural tuberculosis before considering more invasive
examinations.

P2599
Atypical pulmonary tuberculosis
Wiam Elkhattabi, Abdelaziz Aichane, Zineb Berrada, Hicham Afif,
Zoubida Bouayad. Pneumology, Hospital “20 Août”, Casablanca, Morocco
Introduction: Tuberculosis remains a common disease, but despite this, it is often
diagnosed with long delay due to some atypical presentations. The aim of our
work is to know unusual shapes because they may pose problems of differential
diagnosis especially with malignant diseases.
Methods: We report 50 cases of pulmonary tuberculosis atypical between 2000
and 2009: 15 cases of endobronchial tuberculosis, 16 cases with basal localization
and 19 cases of pseudotumoral form.
Results: The average age is 37 years. Smoking is found in 17 cases and diabetes in
12 cases. The clinical picture is dominated by bronchial syndrome. The chest rays
show basal opacity in 16 cases, a pseudo-tumoral opacity in 19 cases and a retractile
opacity in 15 cases. Bronchoscopy visualizes endobronchial granuloma in 6 cases,
tumor buds in 5 cases andbronchial stenosis with extrinsic compression in 8 cases.
CT show suspected tissular process in 19 cases, mediastinal lymphadenopathy
associated in 11 cases and alveolar opacity in 5 cases. Pulmonary tuberculosis is
confirmed by bacteriology in 23 cases, bronchial biopsies in 8 cases, transmural
biopsy in 7 cases, by thoracotomy in 6 cases and by lymph node biopsy in 2 cases.
Antibacillary treatment was prescribed in all cases with good evolution in 36 cases
(72%).
Conclusions: Pulmonary tuberculosis may mimic atypical, mainly malignancy
hence the interest to recognize its various unusual shapes.

P2600
Features and treatment outcome in caseous pneumonia
Evelina Lesnic, Olga Caraiani, Vasile Zlepca. Pneumophtysiology, State Medical
and Pharmaceutical University “Nicolae Testemitanu”, Chisinau, Republic of
Moldova
Caseous pneumonia is a clinical X-ray form of infiltrative TB or a complication
of the acute progression of fibro-cavitary TB.
Aim of study is evaluation of features and treatment outcome in CP. A retrospective study included 95 patients with CP. Most of them (84%), were new cases of
infiltrative TB and 16% fibro-cavitary TB. New-onset TB were 70% cases, relapse
cases were 21%, after treatment failure 7% and after default 2%. Male/female
ratio was 2/1, average age 42,6 yrs, unemployed 64%, disease disabled 11%,
with bad living conditions 72%, homeless 10%, with medium level of education
59%. Regarding the way of detection, all were detected passively, 68% were late
detected (average time 6 weeks). Regarding clinical picture, 77% had well-defined
respiratory syndrome and 85% intoxication syndrome. Co-morbidities had 40%
cases (alcoholism 19%, hepatitis 11%, diabetes 7%, HIV-infection 4%). Hematological predominates anemia in 61% cases, lymphocytosis 48%, lymphopenia 51%,
increased ADA 42%. Radiological were revealed destructive lesions in 90% with
bilateral localization in 89%, involving more 3 lobes in all cases. At the detection,
smear positive for acid-fast bacilli were 83%, culture positive 84%. Primary drug
resistance was identified in 34% cases. Conversion rate of smear positive patients

at 2 months of treatment was 56%. DOTS received 91%, individualized treatment
9%, compliant with treatment were 84% cases. Treatment outcome: anti-TB treatment completed 61%, dead 23%, treatment failure 12%, default 4%. Features that
affect the outcome of CP are: late detection, co-morbidities (associated with low
economical status), previous anti-TB treatment, high rate of primary resistance,
bilateral involving.

P2601
How do we diagnose tuberculosis in early childhood?
Inês Ladeira 1 , Ana Correia 2 , Isabel Carvalho 1,3 , Aurora Carvalho 1,3 ,
Raquel Duarte 1,2,4 . 1 Pulmonology, Centro Hospitalar de Vila Nova de
Gaia/Espinho, EPE, Vila Nova de Gaia, Portugal; 2 Departamento de Saúde
Publica, ARS Norte, Porto, Portugal; 3 CDP, Centro de Diagnóstico
Pneumológico de Vila Nova de Gaia, Vila Nova de Gaia, Portugal;
4
Departamento de Epidemiologia, Medicina Preventiva e Saúde Pública,
Faculdade de Medicina da Universidade do Porto, Portugal
Children are a special group when considering Tuberculosis(TB)diagnosis:they
can develop disease quickly after primary infection,present severe forms and there
is a lack of standardized case definition and difficulties in establishing a definitive
diagnosis
Aims: Understand reasons to initiate TB treatment in children under 6 years
old(6y) and identify risk factors associated with treatmet in the absence of laboratory criteria
Methods: We reviewed TB records of patients younger than 6y reported in Northern Portugal in 2000-09. Epidemiological,clinical,radiological,microbiological
and treatment information were analyzed (univariate/multivariate analysis) using SPSS19.0 (p<0.05)
Results: In the last 10years 132 children under 6y were diagnosed with TB,60%
male. Six children had co-morbidities: five HIV-positive and one diabetic. 90% were
BCG vaccinated.Information about TB detection known in 130: 104 had symptoms
(78.8%) and 26 were screened during contact investigation (19.7%). Laboratory
criteria for TB obtained in 73 (56.2%): 31 culture-positive (23.7%). Having normal
x-ray (OR 4.73, CI 1.45-15.45), positive tuberculin skin test-TST (OR 5.26, CI
1.92-14.29) and not having performed invasive tests-bronchoscopy/gastric fluid
analysis (OR 5.95, 1.89-18.67) were independently related to the decision to treat
without laboratory criteria. History of TB contact, existence of symptoms and
co-morbidities were not associated to that decision
Conclusion: Our confirmation rate among this age group was higher than in
Europe (19% in 2009). Decision to treat was neither based on laboratory criteria
nor on radiological finding consistent with TB, but on a positive TST. Criteria to
initiate treatment in this group must be reviewed in order to prevent loosing cases
and over-treatment.

P2602
Gender difference in sputum positive pulmonary TB cases
Venugopal Kunjupillay, P.R. Sreelatha, R.S. Nisha. Health Services, Govt.
General Hospital, Alappuzha, Kerala, India Mddical Education, Medical College,
Alappuzha, Kerala, India Mddical Education, Medical College, Alappuzha,
Kerala, India
Introduction: Incidences of tuberculosis among males are considered about double that of females. There was no geographical difference reported in this rate so
far. Alappuzha district is one of backward district of South India. Females are
usually of working class of manual labour group. So we are trying to evaluate
any difference from usual presentation in gender difference in sputum positive
pulmonary TB cases from a backward district of South India.
Material & method: All sputum positive cases registered for two years (ie, 2003
& 2004) were included in the study. Sputum positive grade with gender and age
strata were analyzed from the TB lab register maintained at District TB Center,
Alappuzha. Sputum was examined as per RNTCP policy and EQA activities were
implemented at the centre.
Observations: A total of 260 sputum positive cases registered during the study
period. 215 were male and 45 were female. Among the females there were no
scanty cases and only 3 cases were 1+. 3+ cases were 33 among females and 156
among males.
Conclusion: A high incidence of sputum positive cases among males (1:5) may
be due to low reporting of working class females. Late reporting is also common
among females in backward areas.

P2603
Risk of serious adverse reactions during the treatment of new tuberculosis
patients
Diana Ivanova, Serge Borisov, Alexander Ryzhov. Clinical Department, Moscow
Research and Clinical Center for TB Control, Moscow, Russian Federation
Background: Treatment of tuberculosis (TB) may be complicated by serious
adverse reactions (SADRs). Correct risk assessment before the start of treatment
enables to choose the right preventive strategy and thereby to reduce a frequency
of SADRs. The aim was to determine the rates of and risk factors for SADRs
during treatment of new TB patients.
Methods: 200 HIV-uninfected new pulmonary TB patients admitted to Research
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and Clinical Center for TB control 2009 to 2011 were monitored for ADRs during
the intensive phase of treatment. The median age was 28.0 (IQR 22-44) yrs, 93
were female, 108 were smear-positive, 172 received only first-line anti-TB drugs.
ADRs having NCI CTCAE Grade 3-4 were recorded as serious. Multivariate
logistic regression was used for risk assessment.
Results: Seventy-six (37.8%) experienced at least one SADR, to a total of 95
events (47 - hepatitis, 19 – allergic reactions, 14 - hyperuricemia, 7 – deafness).
Female sex (OR = 2,11, 95%CI: 1.08-4.12), a smear-positive TB (OR = 2.08,
95%CI: 1.05-4.13), a cavity diameter > 30 mm (OR = 5.11, 95%CI: 1.44-18.12),
a body mass index (BMI) <22 kg/m2 (OR = 2.31, 95%CI: 1.18-4.53) and a history
of drug/food allergy (OR = 2.94, 95%CI: 1.33-6.49) were identified as risk factors
for developing a SADR.
Conclusion: During anti-TB treatment more than the third part of new TB patients
experienced SADRs (more often hepatitis and allergy). Female sex, a history of
drug/food allergy, low BMI, smear-positive TB and large cavities are the risk
factors associated with SADRs.

P2604
Drug interaction in tuberculosis treatment – The role of pharmacists
Nanca Cebron Lipovec 1 , Janez Toni 1 , Petra Svetina Sorli 2 , Mitja Kosnik 2 .
1
Pharmacy Department, University Clinic of Pulmonary and Allergic Diseases,
Golnik, Slovenia; 2 Tuberculosis Department, University Clinic of Pulmonary and
Allergic Diseases, Golnik, Slovenia
Introduction: Tuberculosis as a disease demands long-term multidrug treatment.
Most first-line antituberculotic drugs have clinically significant interactions with
numerous drugs. In our clinic pharmacists review the drug therapy of all patients
receiving antituberculotic drugs.
Aim: To screen for drug interactions in patients with first-line antituberculotic
drugs and assess their clinical significance.
Methods: From June 2011 to February 2012 clinical pharmacists performed regular reviews of interactions with first-line antituberculotic therapy in 57 hospitalized
patients. The detected interactions were discussed with the doctor and changes in
therapy implemented. Data on detected interactions were collected and analysed.
Results: Drug interactions were identified in 33,3% (18/54) of patients. The average number of drug interactions per patients was 1,4 (25/18). Most interactions
(92%, 23/25) were with rifampicin, 8% (2/25) were with isoniazide. The most
common interacting drugs were bisoprolol (5/25), esomeprazole and methadone
(each 3/25) and clopidogrel and statins (each 2/29). Other interactions were with
warfarin, carbamazepin, methyldigoxin, methylprednisolon, citalopram, risperidon,
fentanyl, lercadipine, omeprazole and carvedilol (each 1/29).
Conclusion: Every third patient receiving first-line antituberculotic therapy is at
risk of experiencing an interaction with drugs in chronic therapy. These drugs
belong to various different drug groups. Clinical pharmacists can detect these
interactions and suggest interventions to assure safe and effective therapy. The
actual clinical significance of these interactions is yet to be analysed.
The project was supported by a grant of the Health Insurance Institute of Slovenia.

P2605
The pharmacotherapy options for the intensive treatment phase in patients
with primarily diagnosed pulmonary tuberculosis
Mykhailo Kuzhko, Nataliya Hulchuk, Mykola Gumeniuk, Myroslava Klymenko,
Oksana Avramchuk, Oleksiy Denisov. Tuberculosis #3, The National Institute of
Phthisiology and Pulmonology named after F. G. Yanovskyi of the National
Academy of Medical Sciences of Ukraine, Kiyv, Ukraine
The purpose: To improve the efficacy of treatment of patients with primarily
diagnosed pulmonary tuberculosis via optimization of treatment protocols for the
intensive phase of anti-TB therapy.
Methods: 60 patients, with primarily diagnosed pulmonary tuberculosis were
distributed into the main (MG) and control (CG) groups. As complex therapy, the
patients of the MG received isoniazid, rifamycin and ethambutol intravenously,
pyrazinamide orally and streptomycin im. The patients of the CG were administered
standardized oral therapy with isoniazid, rifampicin, ethambutol and pyrazinamide
and streptomycin im.
Results: In complex parenteral administration of isoniazid, rifamycin and ethambutol a trend was noted towards 25% higher indices of bacteriostatic blood activity
as compared with the oral anti-TB therapy. In patients of the MG, intensive therapy
phase, the sputum was rendered bacillus-free 20.0% more frequently; these patients
were typically found to heal decay cavities better – healing occurred in 54.5%
versus 40.9% patients on po treatment during the intensive phase. In pharmacokinetic studies it was estimated that the maximal concentration of rifamycin after
single iv dose of 450 - 600 mg was 22.9±2.3 mg/ml, which is significantly higher
than rifampicin concentration in oral administration at the dose of 450 - 600 mg
(8.9±1.3 mg/ml, p < 0.05).
Conclusions: Intravenous administration of rifamycin, ethambutol and isoniazid
in the intensive phase of chemotherapy results in reduction of the amount of time,
required for bacillus-free rendering of sputum and faster healing of decay cavities
in patients with primarily diagnosed pulmonary tuberculosis.

P2606
Anti-tuberculosis therapy as a reason for ejaculatory disorders
Ekaterina Kulchavenya, Elena Brizhatyuk, Denis Kholtobin, Alexander Osadchyi.
Urogenital, Research TB Institute, Novosibirsk, Russian Federation
Introduction: The sexual life is an integral part full and happy life. Patient with
pulmonary tuberculosis (TB) suffers from his disease itself as well as from different
complications. The aim was to estimate the frequency of ejaculatory disorders in
men suffering from tuberculosis and to determine the effect of TB treatment on
the ejaculation.
Material and methods: 98 pulmonary TB patients were enrolled in study. The
intravaginal latency time before onset of TB was estimated retrospectively and in
3 months of anti-TB therapy.
Results: Before anti-TB therapy 14.3% of pulmonary TB patients had ejaculatory
disorders: 10.2% had premature ejaculation, and 4.1% delayed ejaculation. The
rest 85.7% of patients had normal ejaculation.
After three months of the therapy with 4 anti-TB drugs (isonazid, rifampicin, pyrazinamid and streptomycin) the proportion was changed significantly. The share of
patients with normal ejaculation decreased to 61.2%. On contrary, frequency of
premature ejaculation increased twice (20.4%), and delayed ejaculation – in 4.5
times (18.4%).
Conclusion: Proportion of ejaculatory disorders in patients with pulmonary TB
before a start of anti-TB therapy was the same as in population as whole. So,
tuberculosis as a disease doesn’t damage an ejaculatory function. Three months of
standard anti-TB therapy with four drugs significantly worsened the ejaculatory
function of patients. The high growth of delayed ejaculation may be explained by
neurotoxicity of anti-TB drugs. So, tuberculosis as a disease doesn’t damage an
ejaculatory function, but the treatment of tuberculosis does it. There is necessary
a special pathogenetic therapy to prevent this complication.

P2607
Predictive factors for antituberculosis treatment failure
Evelina Lesnic, Zlepca Vasile. Pneumophtysiology, State Medical and
Pharmaceutical University “Nicolae Testemitanu”, Chisinau, Republic of
Moldova
The effectiveness of DOTS achieved 59% in Moldova in 2011. The result of an
inadequate treatment is the treatment failure. Its increasing rate (7.5% in 2011)
leads to accumulation of MDR sources in the population and puts more problems
to the National TB Control Program. Treatment outcome depends by the social
categories of patients, TB extension and co-morbidities. Aim of study is evaluation
of predictive factors for anti-TB treatment failure (TF).
Method: We compared risk factors for TF in a study group (SG) of 110 patients
with pulmonary TB failed after 5 months of DOTS and a control group (CG) of
100 patients cured with DOTS.
Results: Males 60% SG vs 50% CG, average age 35,6 SG vs 42,5 CG, unemployed 76% SG vs 48% CG, with bad living conditions 63% SG vs 48% CG
(p<0.05). Were detected 80% of patients from both groups by passive way with
known TB contact 26% SG vs 20% CG. All patients (100%) had destructive forms
of TB with positive sputum, but bilateral extension had 84% of SG vs 24% in
CG(p<0.05). Susceptibility test detected primary resistance in 55% SG vs 12%
CG. Co-morbidities had 56% of SG vs 24% in CG, most frequent: alcoholism,
hepatitis, diabetes, HIV infection. Noncompliance with treatment had 20% from
SG vs 100% compliance in CG. Treatment outcome in SG: cured 42%, 30%
dead,10% defaulted,18% continue another treatment regimen vs 100% cured in
CG.
Conclusions: Predictive factors for TF: are treatment not adapted to susceptibility testing, noncompliance with treatment, low social status, extensive TB with
co-morbidities.

P2608
Incremental yield of first, second and third sputum acid fast bacilli smear by
microscopy in the diagnosis of pulmonary tuberculosis among patients
referred to St. Paul Hospital Iloilo Public Private Mix directly observed
treatment shortcourse
Kristine Kara Gayon, Amee Lourdes Ponje, Elcie Solis, Rosario Toledo III.
Department of Internal Medicine, St. Pauls Hospital Iloilo, Iloilo City, Iloilo,
Philippines Department of Internal Medicine, St. Pauls Hospital Iloilo, Iloilo
City, Iloilo, Philippines Public-Private Mixed DOTS, St. Pauls Hospital Iloilo,
Iloilo City, Iloilo, Philippines Center for Respiratory Care, St. Pauls Hospital
Iloilo, Iloilo City, Iloilo, Philippines
Study included all TB suspects referred to St Paul Hospital Iloilo Public Private
Mix DOTS for sputum microscopy who submitted 3 sputum specimens for 2 days
and had at least 1 sputum positive for AFB by smear microscopy.3292 TB suspects
submitted 3 specimens each.18.62% suspects fulfilled the definition of having
at least 1 positive smear result confirmed by 2nd smear examination.0.27% had
atleast one positive smear.93.8% of suspects had their first specimen positive for
AFB.5.55% were positive on the second specimen but not on the first and 0.65%
were positive on the third specimen but not on the previous two.The distribution of
smear positives among TB suspects in successive specimens and year, in 2003,116
TB suspects examined of whom, 28.4% were positive. For 2005,481 suspects
wherein 22.24% were positive. For 2006, 481 suspects, 21% were positive.In
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2007, 670 suspects,17% were positive. In 2008, 734 suspects,16% were positive.
In 2009,401 suspects and 14% were positive. Result showed reliance on the first
specimen detect 85% of the sputum positive patients in 2003,94% in 2004,91%
in 2005,98% in 2006,97% in 2007,94% in 2008 and 91% in 2009. If the second
morning specimen was taken into consideration,then 97%were detected in 2003
and 2004 and 100% were detected from 2005-2009. As shown in this study that
almost 100% of cases can be detected with submitting 2 specimens, one of which
is the early morning specimen, the DOTS could improve the compliance of sputum
submission of the patients as well as reduce the cost.

P2609
Presentations and treatment response of pulmonary tuberculosis in type 2
diabetes mellitus
Safaa Wafy. Chest Department, Assiut University Hospital, Assiut, Egypt
Introduction: The association between diabetes and tuberculosis and their synergistic role in causing human disease has been recognized for centuries.They have
serious implications on each other.
Aim: The aim was to study the coexistence between Tuberculosis and Diabetes,and
to determine whether diabetes alters the radiological manifestations of pulmonary
tuberculosis.
Methods: Patients with both Tuberculosis and Diabetes(28patients),were compared with another TB patients without diabetes(30patients).All were subjected to
sputum smear for AFB examination and X ray chest.Bronchoalveolar lavage and
tuberculin test were performed in selected cases.
Results: Diabetes diagnosed in48.3%of TB patients.The majority were old females(60.7%)with mean age51.80±11.32.All patients associated with diabetes
had type 2 DM.Most of them had diabetes before TB infection(57.1%).TB caused
uncontrolled diabetes in71.4%of cases,while diabetes decreased the response to
anti-TB drugs in32.1%.In diabetic patients;lesions of tuberculosis were found to be
bilateral in39.3%,followed by left lung.It was significantly different from control
group as it affected either right or left lung.Lower lung zone affection was significantly higher among diabetic patients 71.4% vs3.3%.Atypical radiological features
were significantly common in diabetic patients.Cavitating lesion and pneumonia
were the most common presentation(42.9% and25%).Patchy shadows reported
in21.4% while one case presented with normal x ray.Broncectasis was reported in
upper lobe in 7.1%.
Conclusion: DM and TB had an adverse affect on each other.The atypical radiological images masked the diagnosis of tuberculosis in diabetic patients,which
may delay the proper treatment.

P2610
Cutaneous tuberculosis: Two cases report
Özlem Saniye Içmeli 1 , Hatice Türker 1 , Merve Çiftçi 1 , Baran Gündogus 1 ,
Mukaddes Kavala 2 . 1 Chest Diseases, Süreyyapasa Chest Diseases and Surgery
Training and Research Hospital, Istanbul, Turkey; 2 Dermatology, Göztepe
Training and Research Hospital, Istanbul, Turkey
Tuberculosis, which may involve most organs is still a major health problem in
developing countries. Lupus Vulgaris is a rare form of extrapulmonary tuberculosis. Cutaneous tuberculosis must be considered in case with chronic skin lesions
because tuberculosis prevalance is high in our country. Early diagnosis and treatment of patients with skin tuberculosis is extremely important in order to prevent
complications.
Case I: A 36-year-old man attended our clinic with progressive, asymptomatic,
annular skin lesions on his nose. There was past history o of tf pulmonary tuberculosis and he received anti-tuberculosis treatment(HRZE) one year ago. There were
no systemic symptoms such as tiredness, loss of appetite, nocturnal perspiration.
The chest X-ray showed the apical fibrosis. A cutaneous biopsy taken from a
lesion on the nose showed a granulomatous infiltration throughout the thickness
of the dermis. The patient was diagnosed as a case of lupus vulgaris and were
treated with anti-tuberculosis drugs(HRZES). There was dramatic improvement in
the skin lesions after two months of treatment.
Case II: A 44-year-old woman attended our clinic with progressive, asymptomatic
skin lesions on her face. The skin lesions began six months ago, and didn’t improve after local dermatological treatment. There weren’t systemic and respiratory
symptoms. There wasn’t past history of pulmonary tuberculosis. The chest X-ray
was normal. A cutaneous biopsy showed a granulomatous infiltration.The patient
was diagnosed as a case of lupus vulgaris and were treated with anti-tuberculosis
drugs(HRZE). There was improvement in the skin lesions after one month of
treatment. Treatment’s of two cases still continue.

P2611
Tuberculosis and tumor necrosis factor alpha antagonist: Our experience
Nuria Maria Reina Marfil, Ezequiel Ortega Sáenz de Tejada, Lidia López López,
Ana Milena Franco Torres, José Luis Velasco Garrido, Carmen Fernández
Aguirre, María Victoria Hidalgo Sanjuán. Pulmonology Department, Virgen de la
Victoria University Hospital, Málaga, Spain
Tumor necrosis factor alpha (TNF-alpha) antagonist are used for the treatment
of chronic inflammatory disoders when they are refractory to standard therapy.
Among its side effects are tuberculosis infection.

Objetive: To evaluate the tuberculosis in patients treated with TNF-alpha antagonist.
Method: A retrospective review of patients treated with infliximab, etanercept
and/or adalimumab in our hospital. We obtained 633 potential cases. We included
patients with a positive cultivation or histologic findings suggestives of Mycobacterium tuberculosis infection. Data collected: sex, age, underlying disease, prior
inmunosuppressive therapy, tuberculosis screnning and prophylaxis, TNF-alpha
antagonist used and location of the infection.
Results: Of the 633 patients, three developed active tuberculosis. Two men recived
chemoprophylaxis with isoniacid and they were affected by psoriatic arthropathy
treated with infliximab (previously with methotrexate). One of them, a 39 year
old man, developed pulmonary tuberculosis and the another one, a 53 year old
man, a genitourinary disease with a resistant germ to isoniacid. And a 58-year old
woman with rheumatoid artritis treated with infliximab (and previously with sulfasalazine, penicillamine, chloroquine and methotrexate), with unknown screening
and prophylaxis, who developed pulmonary tuberculosis.
Conclusions: Screnning and prophylactic measures can not eliminate the risk
totally. All the patient that developed tuberculosis disease were undergoing infliximab treatment and all of them suffered rheumatic disease. At least two of
them developed tuberculosis disease despite chemoprophylaxis. Two developed
pulmonary tuberculosis disease and another one genitourinary disease.
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P2612
The situation of extrapulmonary tuberculosis in Japan: Affected organ and
rate of bacteriologically detection
Susumu Hirao, Masaki Ota, Akihiro Ohkado, Kunihiko Ito, Nobukatsu Ishikawa.
The Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association,
Kiyose, Tokyo, Japan
Introduction: To bacteriologically confirm diagnosis of tuberculosis (TB) is
preferable. However, extrapulmonary TB (EPTB) is difficult because collecting
samples are not simple like sputum samples, and burden for patients and doctors.
In addition, smear examination tend to be negative. In Japan, patients access to
examination easily because of health system. That is why, EPTB may be more
bacteriologically confirmed in Japan.
Objectives: It is interesting to look into % of EPTBs bacteriologically confirmed
by organs, because it would be a good guide for national TB programmes in
high-burden countries which type of EPTBs are more likely to be confirmed.
Methods: EPTB data were collected from public health centre from 2008 to 2010
in the whole country. Study variables were affected organ of by age group, gender,
nationality, month of diagnosis, prefectural, occupational and treatment history.
Results: The total number of EPTBs in Japan from 2008 to 2010 was 14,711. The
most affected organ was pleura (7,043 cases) followed by lymph node excluded
hilar lymph node and miliary TB (2,882 and 1,433 cases, respectively). Overall
% of bacteriologically confirmed EPTB was 30.6%. The organ which was highest
% of all EPTBs was renal/urinary tract (75.9%) followed by auris and joint/bone
excluded vertebral bones (75.0% and 65.8%, respectively). Whilst the organ which
was lowest % of all EPTBs was oculus (4.1%) followed by pleura and hilar lymph
node (16.3% and 21.8%, respectively).
Conclusions: Our study demonstrated that 14,711 cases of EPTB were found in
Japan from 2008 to 2010. The most affected organ was pleura, however, the % of
bacteriologically confirmed pleural TB was only 16.3%.

P2613
Culture-positive pulmonary tuberculosis with a normal chest x-ray in the
absence of HIV co-infection
James Brown, Graham Bothamley. Respiratory Medicine, Homerton Hospital,
London, United Kingdom
Aims: Normal chest x-rays (CXRs) have been found in those with culture-positive
pulmonary tuberculosis, even without HIV co-infection. We wished to know how
frequently this occurs, how frequently such patients are smear-positive and therefore infectious, whether contacts of these patients had evidence of tuberculosis and
whether the site of disease can be identified by CT scan.
Methods: Records from the tuberculosis clinic at the Homerton Hospital, London,
were reviewed for the period 2003-January 2012. All cases of culture positive
pulmonary tuberculosis were reviewed and for those with a reported normal CXR
the case notes were reviewed.
Results: 13 of 364 cases of culture positive pulmonary tuberculosis had a normal
CXR. This included 6 of 34 (18%) with HIV co-infection. The frequency of a
normal CXR was 3 of 233 (1.3%) with a negative HIV test. Data from one case
without an HIV test and another with ++ smear but no culture are included:
Conclusions: Although 3 sputum samples were usually sent, often only one proved
culture-positive. CT scans may not reveal active disease. Two with a positive smear
had contacts who had forms of TB suggesting recent infection.
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Abstract P2613 – Table 1
Code
4.090
6.047
6.073
6.064
12.009

Reason for investigation

CT

Sputum smear

Days to culture

HIV test

Contacts

Outcome

cough; weight loss
Haemoptysis
Cough, haemoptysis, weight loss
Refugee; QFT 2.6 IU/L
Contact; PPD 23mm, QFT 0.38 IU/L cough 2m after 1st seen

nd
Normal
nd
nd
normal

3–
3–
++, 2 –
3–
1–

13
7
no culture
24
25

negative
nd
nd
negative
negative

5
4
1
2
refused

Mother MLN
All DNA
mother: miliary TB
Case worker QFT +

nd = not done; MLN = mediastinal lymphadenopathy; QFN = Quantiferon Gold in tube.

P2614
The factors associated to pulmonary impairment in patients with treated
tuberculosis
Mikhail Chushkin 1,2 , Valentina Aksenova 1 , Elena Bogorodskaya 1 ,
Vadim Koroev 1 , Sergey Mandrykin 2 , Dmitriy Zhutikov 2 , Eduard Tikhokhod 2 ,
Sergey Smerdin 1 . 1 Pulmonary Physiology, Research Institute of
Phthisiopulmonology, I.M. Sechenov First Moscow State Medical University,
Moscow, Russian Federation; 2 Rehabilitation, Medical Center, Central Bank of
Russian Federation, Moscow, Russian Federation

P2616
Reasons for late diagnostics of lung cancer in pulmonary tuberculosis patients
N.V. Yatskevich 1 , L.K. Surkova 1 , V.P. Kurchin 2 , M.I. Dziusmikeyeva 1 .
1
Clinical, RRPC for Pulmonology and Tuberculosis, Minsk, Belarus; 2 Clinical,
N.N. Alexandrov National Cancer Centre of Belarus, Minsk, Belarus

Tuberculosis is associated with frequent pulmonary impairment. Low lung function
is an independent predictor of all-cause or respiratory disease mortality. The aim
of the study was to ascertain the factors affecting lung function in patients treated
for pulmonary tuberculosis.
Methods: In 302 patients who were treated for pulmonary tuberculosis (188 men
and 114 women between the ages of 20 and 82 years) and observed at local
dispensaries pulmonary function tests were performed.
Results: Out of 302 patients, 114 (37,8%) had low lung function (FEV1 < 80%
predicted). According to ATS/ERS criteria we classified 8,3% of subjects as having
mild impairment; 18,2% of subjects as having moderate impairment; and 11,3%
of subjects as having severe impairment. Risk factors for low lung function were
positive culture in the past (odds ratio [OR] 4.3; 95% confidential interval [CI]
2.43 to 7.71; p<0.001), age 40 or older (OR 2.73; 95% CI 1.46 to 5.11; p= 0.002);
recurrence of tuberculosis (OR 2.61; 95% CI 1.38 to 4.91; p=0.004); education
less than 15 yrs (OR 1.79; 95% CI 1.05 to 3.05; p<0.05). We did not find influence
of gender (males vs females, OR 1.36; 95% CI 0.84 to 2.21; p>0.05); smoking
ever vs never (OR 1.21; 95% CI 0.74 to 1.97; p>0.05).
Conclusion: Risk factors for low lung function were culture-positive pulmonary
tuberculosis in the past, age more than 40 years, recurrence of tuberculosis which
may increase the prevalence of low lung function in the patients treated for
pulmonary tuberculosis.

The aim of this study was to find out reasons for late diagnostics of lung cancer
(LC) in pulmonary tuberculosis (TB) pts have been admitted and treated in the
RRPC for pulmonology and tuberculosis in 2006-2011.
Methods: Data of 6 pts with TB and peripheral LC (grA) (3m,3w, age 66±4),
11 pts with TB and central LC (grB) (8m,3w, age 64±3) were examined. X-ray,
HRCT, sputum microscopy, cytology had been performed in all pts. Bronchoscopy
had been performed in 4 pts of grA, 9 pts of grB, lobectomy-in 1 pts of grA.
Results: LC has been diagnosed during bronchoscopy by morphological investigation of tissue sampling in 2 (50%) pts of grA, 9 (100%) pts of grB, during
lobectomy by morphological investigation of tissue sampling in 1 pts of grA, by
sputum cytology in 1 pts of grA, in 1 pts of grB. In 1 (17%) pts of grA, 4 (36,4%)
pts of grB have been found IB stage of LC, in 3 (27,2%) pts of grB-IIIA stage
of LC, in 5 (83%) pts of grA, in 4 (36,4%) pts of grB-IV stage of CL. LC in
TB pts have been diagnosed in 1 week-16 months (1 week-1 month-in 8 (47%),
in 2 months-in 2 (12%), in 3 months-in 2 (12%), in 4 months-in 3 (17%), in 6
months-in 1 (6%), in 16 months-in 1 (6%) pts). The reasons for late diagnosis of
LC since detection of X-ray changes in TB pts were incorrect interpretation of
X-ray data, delaying using of invasive methods of investigation-in 6 (50%), late
health-care seeking-in 1 (8%), pts severity, delaying using of invasive methods of
investigation-in 2 (17%), did not carrying out invasive methods of investigation-in
3 (25%) pts.
Conclusions: LC in TB pts has been diagnosed late in 12 (71%) pts. The main
reason for late diagnostics of LC in TB pts is delaying using of invasive methods
of investigation.
P2617
Clinical features of pulmonary tuberculosis in patients with diabetes mellitus
Belma Paralija, Hasan Zutic. Department for Lung Diseases and TB, University
Hospital of Lung Diseases and TB, Sarajevo, Bosnia and Herzegowina

P2615
Sensitivity and specificity of St. George’s Respiratory Questionnaire in
predicting low lung function in patients treated for pulmonary tuberculosis
Mikhail Chushkin 1,2 , Elena Bogorodskaya 1 , Valentina Aksenova 1 ,
Vadim Koroev 1 , Sergey Mandrykin 2 , Dmitriy Zhutikov 2 , Eduard Tikhokhod 2 ,
Sergey Smerdin 1 . 1 Pulmonary Physiology, Research Institute of
Phthisiopulmonology, I.M. Sechenov First Moscow State Medical University,
Moscow, Russian Federation; 2 Rehabilitation, Medical Center, Central Bank of
Russian Federation, Moscow, Russian Federation
Tuberculosis is associated with frequent pulmonary impairment. This supports
performance of pulmonary function tests in the course of treatment and after a cure
but until now pulmonary function testing had not been included in tuberculosis
treatment guidelines. The aim of the study was to assess the usefulness St. George’s
Respiratory Questionnaire (SGRQ) for predicting low lung function in patients
after treatment of pulmonary tuberculosis.
Methods: We investigated 226 patients older than 40 years who were cured for
pulmonary tuberculosis (145 males and 81 females). Quality of Life was studied
by SGRQ. Pulmonary function was studied by spirometry. Receiver Operating
Characteristic (ROC) curve analysis was used for assessment of sensitivity and
specificity.
Results: Out of 226 patients, 97 (42,9%) had low lung function (FEV1 < 80%
predicted). According to ATS/ERS criteria we classified 8,8% of subjects as having
mild impairment; 20,8% of subjects as having moderate impairment; and 13,3% of
subjects as having severe impairment. According ROC curve analysis for low lung
function, when 29% of Total SGRQ score was chosen as the cut-off, the sensitivity,
specificity, positive value and negative value were 57.7%, 83%, 72%, and 72%,
respectively. Area under the ROC curve (AUC) was 0,75 (95% confidential interval
[CI] 0,69 to 0.81; p<0.001). AUC was a bit bigger in male than in female (0,79
vs 0,69).
Conclusion: Total SGRQ of 29% may be the best cut-off in low pulmonary function detection. Higher Total SGRQ score was associated with higher probability
of low pulmonary function.

Background: Prevalence of pulmonary tuberculosis (PTB) is rather high in diabetic
patients.
Objectives: To find out whether there is a difference in clinical presentation of
PTB in diabetic patients comparing to non-diabetic patients affected by PTB.
Methods: The study comprised 194 TB patients divided in two groups, i.e. diabetic
patients with established diagnosis of PTB, and the patients affected only by PTB.
Clinical symptoms of both groups were reviewed and compared in the time of
establishing PTB diagnosis. The frequency of new and relapse pulmonary TB,
cavitary and ulcerous PTB were observed.
Results: Women are more commonly affected by PTB than men in the diabetic
group (p<0.05). Cough was more common in diabetic patients (95.9%) affected
by PTB than non-diabetic patients (77.3%), hemoptysis in 29.9% diabetic patients
and 13.4% without diabetes. Fever (p<0.001), shortness of breath (p<0.001),
chest pain (p<0.0001) and night sweat (p<0.001) were more common in diabetic
patients than non-diabetics. The cavitary (p<0.05) and ulcerous PTB (p<0.05)
were also more common in diabetic patients. There was no significant difference
in new and relapse PTB between two groups.
Conclusions: PTB in diabetic patients is more likely to present with more severe
clinical presentation, i. e. significantly more symptoms, as well as more cavitary
and ulcerous TB lesions.
P2618
Pleural fluid AFB culture predicts the development of residual pleural
thickening in tuberculosis
Gun Min Park 1 , Ina Jeong 2 , Jin Young Oh 1 , Young-Soon Yoon 1 . 1 Department of
Internal Medicine, Dongguk University Ilsan Hospital, Dongguk University
College of Medicine, Goyang, Republic of Korea; 2 Department of Internal
Medicine, National Medical Center, Seoul, Republic of Korea
Radiographic residual pleural thickening (RPT) develops up to half of patients
with pleural tuberculosis. We sought to find whether results from AFB culture of
pleural fluid predicted the development of RPT.
Forty patients (25 males and 15 females; mean age 44 yrs) with tuberculosis
pleurisy were included. These patients were diagnosed as pleural effusion on
the basis of lymphodominant exudate and high ADA levels. Patients who were
suspicious of empyema were excluded. RPT and microbiological and biochemical
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parameters of both pleural fluid and sputum were measured. Twenty patients
showed positive pleural fluid AFB culture results while the other 20 patients
were AFB culture negative. Four patients among 38 patients had positive PCR
results for tuberculosis and all of them had positive pleural fluid AFB culture
results. Thirty five patients (88%) were accompanied with pulmonary tuberculosis
in chest radiography. Both sputum and bronchial washing AFB culture showed
higher positive results in patients with positive pleural fluid AFB culture results
(p=0.001) compared to the group with negative culture results. The patients with
positive AFB culture in pleural fluid had greater RPT one year after initiation of
antituberculous treatment compared with those with negative AFB culture. The
mean RPT of pleural fluid AFB culture positive group and culture negative group
were 1.5±22.7 and 0.63±2.75 (p=0.046), respectively. There were no differences
in pleural adenosine deaminase levels, initial amount of pleural effusion, need for
percutaneous drainage, and RPT at the termination period of treatment. This study
demonstrated that AFB culture results predicted the development of RPT.

P2619
Granulamatous mastitis treated as tuberculosis: Preliminary results of
surveillance programme
Cigdem Ozdilekcan 1 , Filiz Agca 2 , Sevim Turanli 3 , Ugur Ok 1 , Isin Pak 4 .
1
Department of Chest Disease, Dr. Abdurrahman Yurtarslan Ankara Oncology
Research and Training Hospital, Ankara, Turkey; 2 Department of Chest Disease,
5th Tuberculosis Dispensary, Yenimahalle, Ankara, Turkey; 3 Department of
General Surgery, Dr. Abdurrahman Yurtarslan Ankara Oncology Research and
Training Hospital, Ankara, Turkey; 4 Department of Pathology, Dr. Abdurrahman
Yurtarslan Ankara Oncology Research and Training Hospital, Ankara, Turkey
Introduction: Breast involvement of tuberculosis is an uncommon, but not a rare
disorder especially among developing countries and accurate diagnosis of disease
is not always possible.
Aim: To analyze the demographic, clinical, radiological, histopathological data
of patients with granulomatous mastitis those who were highly suspected as
tuberculosis and to observe the preemptive tuberculosis treatment outcomes.
Method: Between2009-2011 surveillance programme data is retrospectively investigated.
Results: Among 48 patients reported as granulomatous disease postoperatively,
only 17 were highly suspected as tuberculosis mastitis according to clinical, radiological and postoperative pathological evaluation. The median age was 34 years
(range,21-52, female). The major complaints were breast mass, pain and nipple
discharge. Breast ultrasonography revealed common findings indicating the lesions
as abscess, mastitis, ductal inflammatory disease and even breast carcinoma. 7 of
the 22 patients were suspected as breast carcinoma. Wide local excision was the
mainstay of both accurate diagnosis and surgical treatment. None of the patients
had active pulmonary or sequelae radiological tuberculosis findings. All the patients were started HRZE treatment with duration of 9 months. 6 of 17 patients
have complete response to standard treatment without recurrence. The remaining
patients are still under therapy without any complication.
Conclusion: We think that additional to clinical features, ultra sonographic findings with pathologically proven granulomatous mastitiscan be highly suspicion
point and preemptive treatment can be started in this group of patients especially
in developing countries.

P2620
Frequency, severity and risk factors of drug-induced liver injury during
treatment of new tuberculosis patients
Diana Ivanova, Serge Borisov, Alexander Ryzhov. Clinical Department, Moscow
Research and Clinical Center for TB Control, Moscow, Russian Federation
Background: Drug-induced liver injury (DILI) is one of the most serious problems
complicating anti-tuberculosis (anti-TB) treatment. The aim of the study was to
assess the incidence, severity of and risk factors for DILI among new TB patients.
Methods: 200 HIV-uninfected new pulmonary TB patients admitted to Research
and Clinical Center for TB control 2009 to 2011 were monitored for clinical and
laboratory signs of DILI during the intensive phase of treatment. The median age
was 28.0 (IQR 22-44) yrs, 93 were female, 108 were smear-positive, 172 received
only first-line anti-TB drugs. The relationship between independent covariates
(demographic and clinical data of patients) with frequency of DILI was analysed
using multivariate logistic regression.
Results: The frequency of DILI (serum alanine aminotransferase (ALT) > 3 x the
upper limit of normal [ULN]) was 32.5% (65/200 patients). Severe hepatotoxicity
(ALT > 10 x ULN) occurred in 10.5% (21/200). 42 patients (21%) experienced
hepatic adaptation (asymptomatic, transient elevation of ALT < 3 x ULN). The
type of DILI was hepatocellular in 90.8%, cholestatic in 6.2% and mixed in 3.1%.
The relationship between drug and DILI was definitive in 60% (39/65) cases.
Female sex (OR = 2.11, 95%CI: 1.08-4.12) and a history of drug/food allergy (OR
= 2.94, 95%CI: 1.33-6.49) were identified as risk factors for developing a DILI.
Conclusion: Drug-induced liver injury is frequent complication of anti-TB treatment among new TB cases associated with female sex and a history of drug/food
allergy, but not with alcohol abuse and concomitant diseases.

P2621
Pulmonary tuberculosis presentation – Late diagnosis, advanced disease
Valéria Maria Augusto, Dirceu Bartolomeu Greco, Margareth Dalcolmo,
Marina Augusto Neves, Helena Rachel Weinreich. Clínica Médica, UFMG, Belo
Horizonte, MG, Brazil Helio Fraga TB Reference Center, FIOCRUZ, Rio de
Janeiro, RJ, Brazil Julia Kubitscheck Hospital, FHEMIG, Belo Horizonte, MG,
Brazil
Pulmonary TB is the disseminating form of the disease. Rates are particularly high
in urban areas associated with poverty, crowded living, social instability and HIV
infection.
Objective: To describe clinical and radiological manifestations of pulmonary TB
in a big Brazilian city and to evaluate the time between beginning of symptoms
and diagnosis.
Methods: Prospective descriptive study; patients with positive smear proceeding
from the public laboratories of the city of Belo Horizonte were prospectively
included between May 2006 and April 2008. Demographic data were investigated.
Blood samples were drawn for HIV. Chest radiographs (CXR) – were examined.
Sputa were cultured whenever possible.
Results: 224 cases were included, 150 (67.0%) of the male sex. Age was 39.3
(± 13.0). Pulmonary manifestations occurred in almost all cases and systemic
manifestations in 90%.
Respiratory manifestations of pulmonary TB (n = 224)
Manifestation
Cough/production
Wheezing
Hemopthisis
Thoracic pain
Dispnoea

Frequency

%

221
111
71
165
146

98.7
49.8
31.7
73.7
65.2

Time from beginning of symptoms and diagnosis was 16.26 (± 18.75) weeks.
Cavitations were seen in 67.1% of cases.
Radiologic extension of pulmonary TB (n = 218)
Radiological presentation

n

%

Bilateral cavitary
Unilateral cavitary
Bilateral not cavitary
Unilateral not cavitary

96
50
49
26

42.8
22.3
21.9
10.3

MRTB occurred in 3/158 with culture (1,9%). HIV was positive in 5/222 (2.3%).
Conclusion: Pulmonary positive TB had a late diagnosis in this big Brazilian
city. Clinical presentation was of advanced disease with frequent cavitary lesions
though multi resistance and HIV were not prevalent. Faster diagnosis should
become available for high burden countries cities.

P2622
Bacteriological confirmation in a series of patients with exudative pleural
colections, presumed of tuberculous origin
Raluca Daniela Vasilescu. Pneumology I, Hospital for Infectious and Tropical
Diseases Dr Victor Babes, Bucharest, Romania
We analised a series of 23 cases of pleurisies diagnosed in 2011 in our pneumology
department. There were 23 patients, 14 males and 9 females, aged between 21 and
80.
Pleural fluid analisys: exudate, 100% lymphocytes in 22 cases and with 90%
neutrophils one case, with proteins 3,8 – 6,2 g/dl, LDH 274 – 1743 u/l and ADA
47,5 – 196 u/l. Ziehl – Neelsen smears for BAAR from the pleural fluid were
negative in all cases.
We obtained bacteriological confirmation in 4 cases from 23 (17,4%) – cultures
typical for Mycobacterium tuberculosis.
Bacteriological confirmation coming too late, the criteria for choosing an antituberculous treatment were – epidemiologic, the analysis of pleural fluid (lymphocytic
exudate with high ADA) and exclusion of other etiologies after performing CT
scans and bronchoscopy.
We administered a standard regimen with Isoniaside, Rifampicin, Pyrazinamide
and Ethambutol 7/7 in the first two months continued with HR 3/7. At the end of
the hospital stay we obtained importnt resolution of the pleurisies in all cases and
at the end of the tratment - normal chest X-rays at 20 patiens, 3 having residual
pachypleuritis.
We obtained bacteriological confirmation at one patient with liver cyrhosis of viral
(HCV) origin, one pacient with 4 month pregnancy, one student with no other
comorbidity and one patient with tbc contact.
In conclusion - bacteriological confirmation after cca 45 days of delay did not influence the therapeutic decision and the absence of confirmation didn’t change the
type of treatment at that patiens with favourable outcome. We must also consider
a relative high prevalence of tuberculous pleurisy in a high endemy country as
Romania.
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P2623
Antituberculosis chemotherapy toxicity reduction
Svetlana Naryshkina, Sergey Medvedev, Elena Pushkareva. Clinical Department,
Novosibirsk TB Research Institute, Novosibirsk, Russian Federation
Increasing number of TB patients with co-morbidities (including hepatitis) affects
the tolerance to treatment and - as a consequence - the efficiency of the treatment.
Purpose: To reduce the toxicity of TB treatment.
Method: A prospective study of 92 patients with pulmonary tuberculosis with
drug-sensitive MBT. Study Design: “Case control”. TB Patients were treated by
standard chemotherapy regimens, including those in the study group (46 patients)
- anti-TB medications lecithin-based ultra-emulsion.
Results: The application of anti-TB drugs in form of lecithin-based ultra-emulsion
does not reduce the effectiveness of treatment in comparison with the conventional
method, while significantly improves patient tolerance to chemotherapy. The analysis of tolerance demonstrated that adverse events were occurring with standard
chemotherapy in 19 (41.3%), the application of the proposed method - only in 3
patients (6.5%, p <0,001, χ2). We found that of development hepatotoxic reactions
is 9.4 (p = 0,008, χ2) in patients with the standard chemotherapy of pulmonary
tuberculosis with chronic viral hepatitis. Hepatotoxic reactions were not registered
in group with application of anti-TB medications lecithin-based ultra-emulsion.
Conclusion: The proposed method for the treatment of pulmonary tuberculosis
prevents development of hepatotoxic complications. The patent of the Russian
Federation has been obtained.

P2624
Tuberculosis in immunocompromised hosts: Pathogenetic and pathologic
peculiarities
Maryna Dziusmikeyeva 1 , Dzmitry Gorenok 2 . 1 Laboratory Department, Republic
Scientific and Practical Center for Pulmonology and Tuberculosis, Minsk,
Belarus; 2 Surgery Department, Republic Scientific and Practical Center for
Pulmonology and Tuberculosis, Minsk, Belarus
Fast spreading of HIV-infection is one of the leading reasons of TB incidence
increase. HIV-associated immunodeficiency leads to transition TB from infection to disease. Active TB strengthens HIV replication due to rapid synthesis
of proinflammatory cytokines. In Belarus, the annual tendency to HIV-associated
TB increase is observed. In 2002, a total of 35 HIV/TB patients was registered,
whereas 265 in 2009.
The purpose of study: to investigate pathogenetic and pathologic peculiarities of
pulmonary TB in patients with HIV/AIDS.
Methods: Morphological study of HIV/AIDS-associated TB was carried out on
autopsy material of 11 patients died in center clinic in 2006-2010. The control
group was 10 not HIV-infected TB patients.
The causes of death in HIV-infected patients were generalized TB with extrapulmonary manifestations in 6 cases, caseous pneumonia in 2 cases, acute progressing
disseminated TB in 3 patients. We distinguished following pathogenetic variants
of associated HIV/TB pathology: HIV was primary, duration of observation before
TB revealing 5-7 years; TB was primary, duration of observation before HIV
revealing 1-3 years; HIV/TB were revealed simultaneously. Peculiarities of TB
coursing in AIDS patients compared with non HIV-associated TB were: loss of
wavy TB coursing signs and specific inflammation features; monomorphy of TB
inflammation foci; prevalence of necrotic suppurative foci; absence of productive
inflammation elements on foci periphery; absence of localization and organizations
signs of TB foci.
Morphological peculiarities of HIV/TB determine diagnostics complexity and
require histobacteriological study with Ziehl-Nielsen staining.

P2625
Spinal tuberculosis
Wiam Elkhattabi, Abdelaziz Aichane, Zineb Berrada, Hicham Afif,
Zoubida Bouayad. Pneumology, Hospital “20 Août”, Casablanca, Morocco
Introduction: Spinal tuberculosis is rare, but represents the most common form
of osteo-articular tuberculosis in endemic countries.
Methods: From January 2000 to December 2010, we collected 16 cases of spinal
tuberculosis. We analyzed clinical and radiological profile, means of confirmation
and treatment.
Results: Spinal and chest pain were the most frequent signs. Four patients had
neurological signs. The diagnosis was made by the detection of bacillus in the pus
of paravertebral abscess in 6 cases, by histological study of vertebral biopsy in 5
cases, biopsy of an another associated lesion in 1 case and in front of clinical and
radiological (mainly CT and MRN) arguments with good clinical evolution under
antibacillary treatment in 4 cases. The antibacillary treatment associatingat least 4
drugs was indicated and correctly followed by all patients. Surgical drainage was
associated in 5 cases. The evolution was good in all cases.
Discussion: Diagnosis of spinal tuberculosis is late when there is no neurological
sign. Imaging can make early diagnosis with MRN. Prognosis is good when
treatment is begun early.

P2626
Hepatotoxicity of antituberculosis chemotherapy in patients with liver
cirrhosis
Hong Joon Shin 1 , Chan Woo Park 1 , Sung Chul Lim 1 , In Jae Oh 1 , Kyu
Sik Kim 1 , Yu Il Kim 1 , Young Chul Kim 1 , Jong Pil Jung 2 , Young Chun Ko 2 ,
Yong Soo Kwon 1 . 1 Internal Medicine, Chonnam National University Hospital,
Gwangju, Korea; 2 Internal Medicine, Gwangju Christian Hospital, Gwangju,
Korea
Backgroud: We compared liver cirrhosis (LC) and control patients who were
received standard short-course antituberculous (TB) therapy to evaluate the risk of
drug induced hepatotoxicity (DIH) in LC patients.
Methods: Forty two LC patients with newly diagnosed active TB who were
received isoniazid, rifampin, ethambutol, and/or pyrazinamide were included in
the study. One hundred forty eight patients were selected as control subjects. DIH
was defined as a liver transaminase level ≥ 120 IU/L.
Results: Of all LC patients, the etiology of LC consisted of alcoholic in 31 (74%),
hepatitis B in 8 (19%), and hepatitis C in 3 (7%). Mean Child-Pugh score of all
LC patients was 7.1±1.2 and Child’s A and B were 16 (38%) and 26 (62%),
respectively. Pyrazinamide containing regimens were more commonly used in
control patients (24 of 42 LC patients [57%] vs. 138 of 148 control patients [93%],
p=0.001). Elevated liver enzyme including transient elevation of transaminase was
more frequently found in LC patients (31 of 42 LC patients [74%] vs. 69 of 148
control patients [47%], p=0.002). DIH was also more frequently found in LC
patients (6 of 42 LC patients [14%] vs. 6 of 148 control patients [4%], p=0.016).
In 5 out of 6 LC patients showed DIH, isoniazid and rifampin were successfully
rechallenged and maintained until the end of treatment.
Conclusion: Our data suggested that LC patients with active TB should be closely
monitored liver function tests due to more frequent hepatotoxicity during anti-TB
treatment including insoniazid and rifampin.

P2627
Features of TB/HIV co-infection and treatment outcome
Evelina Lesnic, Alexandr Ivanoglo, Rodica Boblic, Aurelia Ustian.
Pneumophtysiology, State Medical and Pharmaceutical University, Chisinau,
Republic of Moldova
In Moldova prevalence of HIV-infection is 0,42%, there are 6404 cumulative
cases with HIV. The prevalence of HIV among TB new cases is 5,2%. The most
frequent AIDS-related condition is TB, which determines fatal outcome. Aim of
this retrospective study on 135 patients is evaluation of clinical, X-ray features and
treatment outcome in TB/HIV co-infection.
Results: Men predominated 67%, young aged (20-40 yrs) 80%, unmarried 78%,
unemployed 76%, with bad living conditions 82% and known TB contact 70%.
Most of patients, 74% were new TB cases, 19% relapse cases, 67% had infiltrative
TB, 42% of which caseous pneumonia, 22% had disseminated and generalized TB.
Most of them, 70%, were passively detected, with acute onset in 47% cases and
insidious onset in 48% cases, all had signs of broncho-pulmonary and intoxication
syndrome. TB developed on the background of HIV-infection in 53% cases, TB
and HIV were detected simultaneously in 26% cases. Co-morbidities had 62%
cases, most frequently drug-iv using 28%, chronic hepatitis 31% and alcoholism
in 21% cases. At the detection, sputum smears and culture were positive for acidfast bacilli in 46% cases, showing primary resistance in 40%. Radiological was
revealed bilateral extensive TB in 69%, disseminated TB in 22% cases. All cases
received DOTS, 35% had associated antiretroviral (ARV) treatment. Outcome:
anti-TB treatment completed 22%, deaths in 1 year after TB detection 62% cases,
default 7% and continue anti-TB treatment 7%.
Conclusions: TB/HIV co-infection is most frequent in high-risk population for TB,
predominates extensive and generalized forms of TB with high rate of mortality
without ARV-treatment.

P2628
Etiological diagnostics of tuberculous pleurisy (PTB) in HIV-positive and
HIV-negative patients
Viacheslav Zhuravlev 1 , Kirill Vladimirov 2 , Nataliay Kozlova 2 ,
Aleksandr Ivanov 1 . 1 Laboratory of Genetic Methods of Research, The Research
Institute of Phthisiopulmonology, St. Petersburg, Russian Federation;
2
Department of Phthisiopulmonology, I.I.Mechnikov’ North–West State Medical
University, St. Petersburg, Russian Federation; 3 Department of
Phthisiopulmonology, I.I.Mechnikov’ North–West State Medical University, St.
Petersburg, Russian Federation; 4 Department of Phthisiopulmonology, The
Research Institute of Phthisiopulmonology, St. Petersburg, Russian Federation
Purpose: Verification of PTB by molecular-genetic methods (MG) in patients with
and without HIV co-infection.
Methods: Pleural fluid (PF) of the patients was analyzed using MG. Isolation
of DNA and amplification of nucleotide sequence IS6110 which is a marker of
Mycobacterium TB (MTB) was carried out using real time PCR method (RTPCR). Express evaluation of MBT drug resistance (DR) was performed using
“TB-BIOCHIP” (TBCh) system. This method helps to identify IS6110 sequence
in the sample and simultaneously identify mutations in rpoB gene associated with
DR in rifampicin (R)-resistant strains, and in genes katG, inhA and ahpC-oxyR in
isoniazid (H)-resistant strains.
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Results: Group 1 included 72 HIV-infected patients with PTB. DNA of MBT was
isolated in PF of 63.8% (n=46) cases. TBCh was made in 40 specimens. Mutations
in rpoB gene were found in 29 (72.5%) samples, among them 20 (68.9%) were due
to codon 531 (Ser-Leu) replacement. Other common replacements were in codons
511 (n=4), 512 (n=4). DR to H was found in 30 (75.0%) samples. KatG mutations
were found in 26 (86.6%) samples, mostly in the katG315–80.7% (n=21) and
inhA mutations - in 26.9% (n=7) cases. Mutations confirming HR resistance were
present in 24 (60.0%) samples. 95 HIV-negative patients with PTB were group 2
among them DNA MBT was found in 21 tests (22.1%). DR to H was presented
by gene katG mutations in codon 315 (66.7%). DR to R was determined by gene
rpoB mutations in codons 531 (57.1%), 526 (n=4), 516 (n=2).
Conclusion: Sensitivity of MG methods in detection of PTB was more promising
in HIV(+) than in HIV(–) patients (p=0.001). Though total DR prevalence was
high, the DR rates were similar in both groups.

P2629
Smear negative pulmonary tuberculosis in HIV: Over diagnosed or under
investigated
Mandar Kubal 1 , Kavita Mody 2 , Ravindra Nath Sahay 1 , Amita Athavale 2 .
1
Department of Medicine, Seth G S Medical College & K E M Hospital, Mumbai,
Maharashtra, India; 2 Department of Chest & EPRC, Seth G S Medical College &
K E M Hospital, Mumbai, Maharashtra, India
Introduction: A significant proportion of HIV infected individuals with respiratory complaints and abnormal chest radiograph are labelled as tuberculosis and
started empirical treatment without detailed investigations.
Aims: The aim of the study was to verify the empirical diagnosis of smear negative
pulmonary tuberculosis in HIV infected individuals using diagnostic modalities
available at a tertiary medical center in resource limited settings.
Methods: 50 HIV infected individuals with respiratory complaints, an abnormal chest radiograoh, and negative sputum for AFB and labelled smear negative
pulmonary tuberculosis underwent detailed history, physical examination, and a
series of microbiological investigations. HRCT scans of the chest were performed
to verify the chest x-ray findings. In the absence of definitive diagnosis on the
initial smears, the patients underwent bronchoscopy and sampling of respiratory
secretions from the affected areas.
Results: Out of the fifty patients enrolled in the study, definitive diagnosis was
reached in 47 patients of which 14 patients (28%) had bronchiectasis, 13 patients
(26%) had Pneumocystis jiroveci pneumonia, 5 patients (10%) bacterial pneumonia, and 8 patients (16%) had fungal pneumonia. 6 patients (12%) had non
infective conditions like cardiomyopathy (3 patients), bronchial asthma (1 patient),
non small cell carcinoma (1 patient), and interstitial lund disease (1 patient). Only
1 patient was confirmed to have tuberculosis on sputum AFB culture and also on
bronchial washings AFB smears.
Conclusion: A wide variety of respiratory conditions other then tuberculosis can
be definitively diagnosed in HIV infected individuals if investigated in detail.

P2630
Therapeutic drug monitoring of isoniazid, rifampin, and pyrazinamide in
HIV-infected patients with tuberculosis
Shadi Baniasadi 1 , Fanak Fahimi 2 , Payam Tabarsi 2 , Seyed Alireza Nadji 1 ,
Shadi Khabiri 2 , Nahid Shahsavari 3 , Farzad Kobarfard 3 . 1 Virology Research
Center, Natonal Research Institute of Tuberculosis and Lung Disease, Tehran,
Islamic Republic of Iran; 2 Chronic Respiratory Disease Research Center, Natonal
Research Institute of Tuberculosis and Lung Disease, Tehran, Islamic Republic of
Iran; 3 Medicinal Chemistry Department, School of Pharmacy, Shahid Beheshti
University of Medical Sciences, Tehran, Islamic Republic of Iran
Introduction: Therapeutic drug monitoring (TDM) is the process of adjusting drug
dosages based on serum concentration data. Several reports have shown altered
pharmacokinetic profiles for the anti-tuberculosis (TB) drugs in HIV patients.
Such patients may benefit from TDM and early interventions may prevent the
development of further drug resistance.
Aims: This study aimed to determine serum isoniazid (INH), rifampin (RIF), and
pyrazinamide (PZA) concentrations in a cohort of patients with HIV-related TB
who were treated in a referral TB center.
Methods: Twenty HIV-infected patients who received 4 first-line anti-TB drugs
for active TB were eligible for the study. Venous blood was obtained 2 h after daily
dose of INH (5mg/kg), RIF (10 mg/kg), and PZA (25 mg/kg). Serum levels of
anti-TB drugs were analyzed using high –pressure liquid chromatography (HPLC)
and compared with published normal ranges.
Results: Of the 20 patients (mean age 36.25 years, range 30-57 years), 18 (90%)
had a very low maximum concentration of INH (<1 μg/mL), and 2 (10%) had
a low maximum concentration of INH (<2 μg/mL). All patients had a very low
maximum concentration of RIF (<7 μg/mL) and 7 (35%) had a low maximum
concentration of PZA (<20 μg/mL).
Conclusions: Low serum concentrations of INH, RIF, and PZA, which may be related to malabsorption, are common in HIV-infected TB patients. TDM of anti-TB
drugs may helps clinicians to optimize drug therapy and improve TB cure rates.

P2631
HIV/TB co-morbidity epidemiology in Siberian Federal District 2008-2010
Svetlana Naryshkina, Elena Pushkareva, Sergey Medvedev. Clinical Department,
Novosibirsk TB Research Institute, Novosibirsk, Russian Federation
The epidemiological situation with HIV infection is diverse for each region in
Siberian Federal District (SFO). An increase in HIV prevalence was registered
in these areas in different years and currently it varies considerably. Since 2001,
the Irkutsk region, which has reached rate of 1196.8 per 100 000 population in
2010, occupies the “leading” position among other SFO territories. The lowest
prevalence of HIV infection in 2010 was registered in the Republic of Tyva (15.1
per 100 000 people, respectively).
Purpose: The assessment of TB-HIV co-morbidity epidemiological situation in
2008-2010 in the SFO.
Methods: A retrospective analysis of annual report forms from territories of SFO
and the analysis of personified registration cards of coinfected patients.
Results: The incidence of tuberculosis varies slightly in the SFO in 2008-2010:
132.9, 129.2 and 121.5 per 100 thousand population, respectively, without difference in tendencies of situations. Noticeable increase by 1.5 times in new TB-HIV
cases registration pertains to period of 2008 to 2010 (2008 - 1573 patients, 2010 2318), with growth of the reservoir of infection in 2,3 times. Proportion of patients
with TB/HIV in the penitentiary system is in the range of 6.3% to 52.6% for the
different region. The proportion of patients with co-infection among TB patients
exceeds 5% threshold in five territories and it continues to grow (data 2008-2010):
Irkutsk region - 15.9%, Kemerovo region - 10,0-15,3%, Republic of Buryatia –
9,6-14,9%, Altaiski Kray - 5,5-10,8%, Zabaikalski Kray - 5,9-8,3%.
Conclusions: Further deterioration of epidemiological indicators of TB-HIV comorbidity demonstrates the demand to improve TB-HIV Control programs, including prevention.

272. Tuberculous and non-tuberculous
mycobacterial infections: diagnostic tools
P2632
FcγR and CR on blood monocytes in differentiation between sarcoidosis and
tuberculosis
Anna Dubaniewicz 1 , Marta Szadurska 1 , Monika Wybieralska 1 ,
Katarzyna Rogoza 1 , Jan M. Slominski 1 , Piotr Kmiec 4 , Piotr Trzonkowski 2 ,
Adam Sternau 3 . 1 Department of Pneumonology, Medical University of Gdansk,
Poland; 2 Department of Clinical Immunology and Transplantology, Medical
University of Gdansk, Poland; 3 Department of Thoracic Surgery, Medical
University of Gdansk, Poland; 4 Department of Endocrinology and Internal
Diseses, Medical University of Gdansk, Poland
Genetically different patients with sarcoidosis (SA) and tuberculosis (TB) induce
dissimilar immune responses to the same mycobacterial heat shock proteins,
which are implicated in forming of immune complexes (CIs). The complexemia
in both diseases may result from a different function disorder of receptors for Fc
of immunoglobulin G (FcγR) and complement receptors (CR) on monocytes in
the phagocytosis and clearance of CIs with following persistent antigenemia and
granuloma formation. Therefore, we analyzed the occurrence of FcγRI, FcγRII,
FcγRIII and CR1, CR3, CR4 on blood CD14+ monocytes in 24 SA patients, 20
TB patients and 20 healthy volunteers using flow cytometry. Our results revealed
significantly increased monocytes’ presence with FcγRI-III and decreased with
CR1 and CR4 in SA than controls. Analysis of monocytes’ phenotypes revealed
increased FcγRIII+CR1- and decreased FcγRII-CR1, FcγRII-CR3+, FcγRII-CR4+
occurrence in SA vs controls. In TB, higher presence of monocytes with particular
FcγRI+, FcγRII+, CR1+ and CR3+ than in controls was detected. In SA vs TB,
the occurrence of monocytes with FcγRIII+ receptor was significantly higher and
with CR1+ was less frequent. The monocytes’ phenotype FcγRIII+CR1- was
increased in SA vs TB. In summary, there are increased frequencies of FcγRI+ and
FcγRII+ monocytes in both SA and TB but in contrast to TB, sarcoid monocytes
had increased FcγRIII occurrence with CR1 and CR4 deficiency. In SA, increased
FcγR presence but CR deficiency on surface of blood monocytes may explain
persistent antigenemia and complexemia in our patients with SA. This study may
be useful for differentiation of both diseases.
P2633
Over-expression of thymosin beta4 in granulomatous lung lesions in active
pulmonary tuberculosis
Chul Ho Oak 1 , Tae Won Jang 1 , Bong Guen Chyun 2 , Hee Jae Cha 3 ,
Maan Hong Jung 1 . 1 Internal Medicine, Kosin University Gospel Hospital, Busan,
Korea; 2 Pathology, Kosin University Gospel Hospital, Busan, Korea; 3 Genetics,
College of Medicine, Kosin University, Busan, Korea
Background: Recent studies have shown that thymosin β4 stimulates angiogenesis by induction of vascular endothelial growth factor (VEGF) expression and
stabilization of hypoxia inducible factor (HIF)-1α protein.
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Purpose: We investigated the expression level of thymosin β4 in the various stages
of pulmonary tuberculosis. We also examined the expression pattern of VEGF
and HIF-1α and compared the expression pattern of thymosin β4 with VEGF and
HIF-1α.
Material and method: Ten surgical samples of active pulmonary tuberculous
lesions were immunostained with rabbit polyclonal antibody to thymosin β4
(1:1,000 dilution; ALPCO Diagnostics, Windham, NH, USA), HIF-1 α (1:100
dilution, Novus Biologicals, Littleton, CO), or VEGF (1:2,000 dilution, Abcam
Inc., Cambridge, MA, USA) at 4°C for overnight. The expression levels were
analyzed by the pathological stages of pulmonary tuberculosis.
Result: Thymosin β4 was highly expressed in both alveolar macrophages in granuloma and surrounding lymphocytes in early stage of granulomatous tissues but
not expressed in late stages of fibrous tissues. The expression pattern of HIF-1α
was similar with that of thymosin β4. VEGF was weakly expressed in alveolar
macrophages in granuloma but highly expressed blood vessels surrounding granuloma. The expression pattern of VEGF was co-localized with CD31 (Platelet
endothelial cell adhesion molecule, PECAM).
Conclusion: These data suggested that thymosin β4 is highly expressed and associated with HIF-1α and VEGF-mediated inflammation and angiogenesis in the
granulomatous lesions of active pulmonary tuberculosis.

P2634
Altered imbalance between Th17 and regulatory T-cells and impaired Th1
response in the recovery of multidrug-resistant tuberculosis
Qi Tan 1 , Rui Min 1 , Hong Wang 1 , Weiping Xie 1 , Zhihui Xu 1 , Weiguo Xu 2 ,
Mao Huang 1 , Chunyan Shi 3 , Hongqiu Pan 4 . 1 Department of Respiratory
Medicine, The First Affiliated Hospital of Nanjing Medical University, Nanjing,
Jiangsu, China; 2 Department of Chronic Infectious Diseases, Center for Disease
Control and Prevention of Jiangsu Province, Nanjing, Jiangsu, China;
3
Department of Respiratory Medicine, The Forth Hospital of Lianyungang City,
Lianyungang, Jiangsu, China; 4 Department of Respiratory Medicine, The Third
Hospital of Zhenjiang City, Zhenjiang, Jiangsu, China
Objective: Multidrug-resistant tuberculousis(MDR-TB), a lethal global threat today, requires prolonged and expensive second-line drugs of heightened toxicity. A
dysregulation of CD4 + T cell subsets, found in the pathogenesis of TB, is a crucial
question still unsolved in MDR-TB. Insights into MDR-TB immune responses are
urgent for developing new solutions.
Methods: We phenotypically examined circulating T-helper(Th)17 cells, regulatory
T cells(Tregs),Th1,Th2 cells by flow cytometric detection in 26 MDR-TB patients,
26 drug-sensitive TB patients(DS-TBs) and 26 healthy subjects(HCs). The levels
of circulating T cell subsets were further analyzed during before/post-treatment
phases in MDR-TB patients.
Results: We found upregulation of circulating Th17 expression(7.45±1.54)and
decreased ratio of Treg/Th17(0.42±0.01) in MDR-TBs compared to HCs and
DS-TBs. More remarkble suppression of Th1 cell activation was detected in MDRTBs(11.99±0.87) than that in DS-TBs compared to HCs. Although clinical signs
of MDR-TB patients did not show obvious recovery after 7 month-chemotherapy,
the circulating ratio of Treg/Th17(0.88±0.13) and level of Th1(15.1±0.90) in
MDR-TB patients tended to normal compared to their previous level before
treatment(P<0.05).
Conclusions: These data provided evidence for an unbalanced immune status
of Treg/Th17 and inhibition of Th1 type immunity in MDR-TB infection, and
suggested a specific role of these T cell-induced immunities during the evolution
of MDR-TB. Further study on the immune homeostasis restoration of MDR-TB
patients may aid in improving adjuvant immunotherapies and developing potential
therapeutic strategies.

P2635
Phagocytosis by blood monocytes in differentiation between sarcoidosis and
tuberculosis
Anna Dubaniewicz 1 , Monika Wybieralska 1 , Katarzyna Rogoza 1 ,
Marlena Typiak 1 , Adam Sternau 3 , Jan M. Slominski 1 , Piotr Trzonkowski 2 .
1
Department of Pneumonology, Medical University of Gdansk, Poland;
2
Department of Clinical Immunology and Transplantology, Medical University of
Gdansk, Poland; 3 Department of Thoracic Surgery, Medical University of
Gdansk, Poland
Due to clinical and histopathological similarities between sarcoidosis (SA) and
tuberculosis TB), we try to find some biomarker(s), which allow to a differential
diagnosis between these disorders. We recently revealed increased frequencies of
receptors for Fc fragment of IgG (FcγR) FcγRI+ and FcγRII+ monocytes in both
SA and TB but in contrast to TB, sarcoid monocytes had increased FcγRIII occurrence with receptors for fragment of complement (CR) CR1 and CR4 deficiency.
Abnormal expression of FcγR and CR may cause of a disorder of the phagocytosis
by monocytes and clearance of immune complexes (CIs) with following immunocomlexemia, which concentration was higher in SA than in TB. Therefore, we
have evaluated the percentage of phagocitizing blood monocytes from 22 patients
with SA, 20 patients with TB, and 20 healthy volunteers using the PHAGOTEST®
kit by flow cytometry. Our study revealed increased percentage of monocytes in
SA than in TB and the controls (p=0.003, p=0.002, respectively), but there was no
difference between TB and healthy individuals. The percentage of phagocitizing
monocytes was increased in SA than in the controls (p=0.03) and it was slightly

elevated compared to TB. There was no difference between TB and the controls.
In summary, current study revealed increased of phagocytic activity of monocytes
in SA than TB and explained previously obtained results regarding higher frequency of FcγR and CR deficiency on sarcoid than on tuberculoid monocytes.
The increased phagocytosis of CIs and high antigen load with following persistent
antigenemia may explain the presence persistent complexemia in our patients with
SA. This study may be useful for differentiation of both diseases.

P2636
Serum and r32kd induced cytokine levels and expression in tuberculosis
patients and contacts
Lavanya Joshi 1 , P.S. Raju 3 , Vijayalakshmi Valluri 1,2 , Suman latha Gaddam 1 .
1
Dept.of Immunology, Bhagwan Mahavir Medical Research Centre, Hyderabad,
Andhra Pradesh, India; 2 Immunology and Molecular Biology, LEPRA SocietyBlue Peter Research Centre, Hyderabad, AP, India; 3 Free Chest Clinic-PPM
DOTS, Bhagwan Mahavir Medical Research Centre, Hyderabad, AP, India
Tuberculosis is a disease caused by Mycobacterium tuberculosis(MTB) whose
interaction with the host may lead to a cell-mediated protective immune response. Several cytokines, including IL-6, IFN-g and TNF-a, play important
roles in mediating resistance against MTB. The aim was to investigate the candidate cytokines in active pulmonary tuberculosis patients of younger age (15
to 25yrs), their Household Contacts and controls. Levels were estimated by
ELISAin pg/ml in serum(n=30) and PBMCs stimulated with r32-kd antigen of
M.bovis BCG (n=30). Expression by qRT-PCR in 5 individuals from each group
in culture supernatants were studied. In serum IFN-g and TNF-a concentrations
were elevated in patients compared with their contacts and controls(24.51±10.60,
20.45±4.93, 14.14±8.22 at p< 0.002), (13.62±8.14, 11.34±5.30, 6.39±4.10
at p<0.003). In contrast, r32kd–stimulated PBMCs from patients produced
less IFN-g and TNF-a (36.21±16.9, 45.57±41.96, 56.37±56.37at P<0.002),
(59.74±46.51, 87.28±53.40, 109.2±87.56 at p<0.007), whereas IL-6 concentrations were elevated in controls both in serum and stimulated PBMCs(11.61±6.09,
4.11±3.03, 1.44±1.20 at p<0.0004) (74.49±15.18, 61.21±11.79, 68.66±69.36 at
P<0.01).Out of the 30 cases studied 6 contacts behaved similar to the patients in
their clinical and Immunological aspects. The cell-associated mRNA in Ag85Bstimulated T cells for IFN-g and TNF-a mRNA was significantly depressed in TB
patients.On the other hand, Expression of IL-6 was high in patients. Therefore, in
conclusion, IFN-γ, TNF-α and IL-6 production to r32-kd antigen could be used
as biomarkers for the clinical status of TB patients and early diagnosis of their
contacts.

P2637
Serum amyloid A is a sensitive marker of activity of the process in patients
with pulmonary tuberculosis
Abdullaev Rizvan, Kaminskaya Galina, Oksana Komissarova. Biochemistry
Laboratory, Central TB Research Institute of RAMS, Moscow, Russian Federation
Aim: Study level of serum amyloid A (SAA) in blood serum of patients with
active pulmonary tuberculosis (TB) and its comparison with level of C-reactive
protein (CRP).
Materials and methods: We studied level of SAA and CRP in blood serum of 93
TB patients in the age from 18 till 55 years (male – 38 and female – 55). Concentrations of SAA were determined by ELISA and CRP by immunoturbidimetric
method.
Results: It was established that the level of SAA increased in 99% of patients,
whereas rates of CRP was increased in 80,7% of patients. The degree of increase
SAA also was much higher: the levels of SAA over 100 mg/l were observed
in 68,8% of patients, but CRP - only 11,1% of cases. The degree of increase
SAA was directly related with the manifestation of tuberculosis intoxication, the
quantity of M.tuberculosis (MTB) in sputum, the spectrum of drug resistance of
MTB, the extension of the lung process and the presence of destruction in lung
tissue. A maximum value of SAA in patients with pulmonary tuberculosis was
247 mg/l. The level of SAA after 3 months of chemotherapy decreased by about
half in patients with effective treatment, but remained significantly increased in
comparison to the norm. In patients with inefficient of the treatment the level of
SAA was not substantially changed.
Conclusion: SAA is a useful marker of activity of the process in patients with
pulmonary tuberculosis and its sensitivity is higher than that CRP.

P2638
The usefulness of antimycobacterial antibodies detection in TB diagnosis
Elena Cojocaru 1 , Codrin Popa 2 , Irina Luciana Dumitriu 1 , Bogdan Gurzu 1 ,
Cristian Cojocaru 3 . 1 Physiology, University of Medicine and Pharmacy “GrT
Popa”, Iasi, Romania; 2 Pneumology, Clinic of Pulmonary Diseases, Iasi,
Romania; 3 Pneumology, University of Medicine and Pharmacy “GrT Popa”,
Iasi, Romania
Aim: Due to the high number of cases, it could be useful a rapid and cost effective
test for early diagnosis of tuberculosis. We planned to evaluate if a test based on
detection of anti-lipoarabinomannan antibodies in serum is suitable for diagnose
the tuberculosis (TB).
Methods: The test used is based on detection of anti-lipoarabinomannan antibodies
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from the sample using plastic combs. The test is positive if a colored spot appears
on plastic comb. We used a randomized lot of patients addressed to Clinic of
Pulmonary Diseases, Iasi, Romania.
Results: We have tested 46 patients from June 2011 to January 2012 from Iasi
County. The final bacteriological results are available for 27 patients in present
(February 2012). All the data presented below are just for patients with final
evaluations. The average age was 45 years. Based on bacteriological tests 10 cases
(37%) were diagnosed with TB. From patients with TB, the rapid serum test was
positive in 8 cases (80%), 2 cases were negative. The other 17 cases were culture
negative for M. tuberculosis. From negative cases 14 (82.4%) were also negative
for rapid TB test, and 3 cases were positive. For all 3 cases negative in bacteriology
but positive in rapid TB test were observed opacities in upper lobes. Tuberculin test
was positive in one case and not performed in others two. The producer revealed
that this test has a sensitivity of 70.2% in patients with pulmonary tuberculosis
and a specificity of 95.1%.
Conclusion: In the study population, this rapid TB test seems to be interesting for
a rapid TB screening. Adding the patients expected for final evaluation is necessary
for a more apropiate evaluation of the utility of this rapid TB test.

P2639
Impact of immunogenetic factors to tuberculosis of intrathoracic lymph
nodes in children in northwestern Russia
Anna Starshinova 1 , Maria Pavlova 1 , Irina Dovgaluk 1 , Irina Pavlova 2 ,
Ludmila Bubnova 2 . 1 Department of Children Phthisiopulmonology, 1st.
Petersburg Institute of Phthisiopulmonology, St. Petersburg, Russian Federation;
2
Department of Haematology and Trasfusiology, Russian Institute of
Haematology and Trasfusiology, St. Petersburg, Russian Federation
Severity of the disease depends not only on peculiarities of causative agent but
also on genetic profile of patients. The aim of the study: to study the distribution of
HLA-DRB1* alleles in children with tuberculosis of intrathoracic lymph nodes in
North-western region of Russia. Totally 188 children from 1 to 15 years old were
included in this study. They were divided into two groups. First group of children
(n=90) was infected MBT according to tuberculin test, but without clinical signs.
The second group (n=98) have tuberculosis of intrathoracic lymphatic nodes. Comparative group (control) consisted of 346 healthy residents of North-western region
of Russia. HLA- DRB1* alleles were studied using PCR-SSP method.Statistical
analysis was performed using chi-square criterion with Yates correction. The
comparative analysis revealed statistically significant difference in HLA- DRB1*
alleles’ distribution between both investigated groups and control group, at the
same time no difference between two investigated groups was revealed. Children of
the second group (with tuberculosis of intrathoracic lymphatic nodes tuberculosis)
have the frequency of HLA- DRB1*04 significantly higher (36,7% vs. 21,1%,
chi-square 10,08; p=0,01) in comparison with control group, while frequency of
HLA- DRB1*15 was significantly lower(18,4% vs.28,3%, chi-square 3,9; p=0,05)
in this group in comparison with the control group. The results suggest that HLA
DRB1*04 may be considered as immunogenetic marker of susceptibility to tuberculosis of intrathoracic lymph nodes, while HLA- DRB1 *15 may be associated
with resistance to this disease in children of North-western region of Russia.

P2640
A change in blood transcriptional signatures accompanies successful
tuberculosis therapy
Chloe Bloom 1 , Christine Graham 1 , Matthew Berry 2 , Katalin Wilkinson 3 ,
Oni Tolu 3 , Fotini Rozakeas 1 , Zhaohui Xu 4 , Jose Rossello-Urgell 4 ,
Damien Chaussabel 4 , Jacques Banchereau 4 , Virginia Pascual 4 , Marc Lipman 5 ,
Robert Wilkinson 6 , Anne O’Garra 1 . 1 Division of Immunoregulation, MRC
National Institute for Medical Research, London, United Kingdom; 2 Respiratory
Medicine, St. Mary’s Hospital, London, United Kingdom; 3 Institute of Infectious
Diseases and Molecular Medicine, University of Cape Town, South Africa; 4 BIIR,
Baylor Research Institute, Dallas, United States; 5 Respiratory Medicine, Royal
Free Hospital NHS Trust, London, United Kingdom; 6 Division of Mycobacterial
Research, MRC NIMR, London, United Kingdom
Introduction: Inadequate treatment of patients with active TB leads to worsening disease, infection transmission and drug resistance. Effective anti-TB therapy
monitoring is difficult as the best accepted method is the 2-month sputum culture
conversion. However this has low sensitivity for predicting an individuals response,
and difficult to implement since culture results are not available in 30-50% of
patients. No recognised biomarkers of treatment response earlier than 2 months
exist.
Aims: Determine if blood transcriptional profiles can be used in early TB treatment
monitoring.
Methods: Mtb culture-positive, HIV-uninfected, pulmonary TB patients were recruited in Cape Town, South Africa and London. Patients with latent TB infection
were also recruited. Whole blood samples were taken before, during, and after,
6 months of standard first line TB drug therapy. Samples were processed for microarray analysis (Illumina). Changes in transcriptional expression were analysed.
An algorithm to quantify the changes was also devised.
Results: All patients responded successfully to therapy. An active TB transcriptional signature was derived by comparing the untreated active and latent TB
patients. A specific treatment response transcriptional signature was derived com-

paring patients before and after treatment. Both signatures showed significant
changes in response to treatment and could be quantified for individual patients.
Conclusion: These results provide evidence that blood transcriptional signatures
could be used as biomarkers of a successful treatment response. These potential
biomarkers, measured in whole blood, could assess treatment response in patients
more consistently than currently available tests.

P2641
Survival of mycobacterium tuberculosis (MBT) on model surfaces
Natalya Eremeeva, Diana Vakhrusheva, Sergey Scornyakov, Xenya Bobrovskaya.
Bacteriology Lab, Urals Research Institute for Phthiziopulmonology,
Ekaterinburg, Russian Federation
Goal is determine the presence of viable MBT in same days after contamination
of glass and metal surfaces.
Material and methods: Use has been made of 3 MBT suspensions the concentration of which was 1*109 colony-forming units (CFU) in 1 ml. Two strains taken
from the patients: drug susceptibility strain and multi-drug resistance (MDR).
H37Rv was also studied. 12 glass and 12 metal plates were covered with suspension of each strain. Then in 1, 7, 14 and 21 days after contamination 0.85% NaCl
was poured on the surface. The rest of the washout was inoculated of solid and
liquid mediums. Besides, the rest of the washout obtained on the 14 and 21 days
was used to infect guinea pigs and PCR was studied.
Results: The growth of all strain MBT in cultural media has been found, after
inoculated washout obtained (from glass surfaces) on 1 and 7 days and on 14 days,
on the 21 day there growth in liquid medium was found only MDR strain. As for
metal surfaces obtained on 1 and 7 days the growths of each MBT strain in cultural
medium. In washouts after 14 and 21 days MBT growth was not found. DNA of
MBT in all tests were found. Histologic research of visceral organs guinea pigs
infected by washout made on the 14 day from model surfaces made it possible to
reveal lung and liver TB, and guinea pigs infected by washout made on the 14 day
did not have any signs of TB.
Conclusion: 1)MDR strain can save survival in 21 day after contamination on
glass surfaces and can cause guinea pigs to get TB infected after staying on glass
and metal surfaces during 14 days.
2)The most sensitive methods for reveling MBT on the surfaces were PCR technique and inoculation method. It has revealed MBT after staying on glass and
metal surfaces during 21 days.

P2642
Drug resistance patterns in patients with multi-drug resistant tuberculosis
(MDR – TB)
Girija Nair, T.K. Jayalakshmi, Abhay Uppe, Aparna Iyer, Aditya Agrawal.
Department of Pulmonary Medicine, Padmashree Dr D. Y. Patil Hospital and
Research Center, Navi Mumbai, Maharashtra, India
Introduction: Incidence of drug resistance to Mycobaterium tuberculosis is increasing with with the emergence of Multi Drug Resistant (MDR) and Extensively
Drug Resistant (XDR) strains1 .
Aim: To study drug resistance patterns in patients with MDR tuberculosis attending
the outpatients’ clinic at a tertiary care center.
Methodology: Sputum of 32 patients, previously diagnosed as MDR tuberculosis
was tested for culture and drug sensitivity to first and second line anti-tubercular
drugs by Bactec MGIT 960 TB System 2 .
Results: Resistance patterns obtained.
Pyrazinamide

Ethambutol

Streptomycin

Amikacin

16/20
80%

20/30
66.66%

18/24
75%

2/12
16.67%

Kanamycin

Ofloxacin

Ciprofloxacin

Moxifloxacin

6/31
19.35%

11/24
50%

7/8
87.5%

6/9
66.66%

No. of resistant/Total tested
% Resistant

No. of resistant/Total tested
% Resistant

PAS
No. of resistant/Total tested 8/34
% Resistant
23.53%

Cycloserine Capreomycin Ethionamide Clofazamine
11/17
64.71%

3/12
25%

12/27
44.44%

1/8
12.5%

A high incidence of drug resistance to first line drugs was noted. Amongst the
second line drugs, high percentage of resistance to quinolones, cycloserine and
ethionamide was observed. 6/32 (18.75%) patients had XDR TB.
Conclusion: The study highlights a very high percentage of drug resistance to first
and second line anti tubercular drugs amongst patients with MDR TB.
References:
[1] WHO Tuberculosis MDR-TB and XDR-TB 2011, progress report.
[2] Novel and Improved Technologies for Tuberculosis Diagnosis: Progress and
Challenges, Clin Chest Med 30 (2009) 701-716.
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P2643
Expression of P-gP in patients with resistant tuberculosis
Ivan Neves, Marli Costa, Simone Carvalho, Liane De Castro. Farmacogenetics
Laboratory - LAPCLIN - Farmacogenética, Evandro Chagas Clinical Research
Institute - IPEC/FIOCRUZ, Rio de Janeiro, RJ, Brazil Clinical Research
Laboratory in Tuberculosis - Lapclin TB, IPEC/FIOCRUZ, Rio de Janeiro, Brazil
Nursing School- Coordination, Souza Marques Tecnical Educational Fundation FTESM, Rio de Janeiro, RJ, Brazil Lapclin- Farmacogenetics, IPEC/FIOCRUZ,
Rio de Janeiro, Brazil
Background: Resistant tuberculosis (TB) is one important cause of treatment
failure. One of the MDR resistance mechanisms is MDR1 gene expression, as
P-glycoprotein (P-gP) expressed on cell surface, its related with output of drugs
and could modify their biodisponibility.
Objectives: To evaluate P-gP expression in patients with monoresitance (MR) or
multi-drug resistance (MDR) tuberculosis.
Methods: A prospective study was performed analyzing blood samples of patients
with confirmed resistant TB in treatment at Evandro Chagas Research Institute
(IPEC) in Rio de Janeiro, Brazil, since 2010. Flowcytometric analyses of P-gP
Activity - For detection of P-gP function as a transporter, Rhd 123, by SigmaGermany (SG) was used as a fluorescent. Cicloprorin-A (SG) was used in this
study to reverse P-gP mediated drug resistance and Rifampicin (R) as inductor.
Detection P-gP expression - The monocytes P-gP expression was determined using
a murine anti-P-gP monoclonal antibody (eBioscience-USA) and anti-CD14, and
analyzed using flowcytometer (EPICS XL-MCL System II; Beckmam Coulter,
USA).
Results: The samples of 12 patients were analysed. Seven men and five women,
with ages from 23 to 73 years old.The panel of resistance showed: R(2); Rifampicin
more isoniazide (RI) (4); RI more Streptomycin (S) (3); RI more Ethambutol (E)
(2) RIS more Pirazinamide (Z) (1).The efflux activity was identified in 53.8% of patients.The Rifampicin was able to efflux induce in majority of patients.Unexpected
the monocytes P-gPexpression was found in 57, 7% and 74, 1%, respectively in
patients with efflux activity and no efflux activity.
Conclusion: These findings can be involved with resistant TB and future relation
with response of treatment must be evaluated.

P2644
Influence of pre analytical and analytical variables in extraction,
amplification and detection of M. tuberculosis in pleural fluid
Gabriela Carnevale 1 , Roberta Sales 1 , Francisco Vargas 1 , Milena Acencio 1 ,
Evaldo Marchi 1 , Leila Antonangelo 2 . 1 Pulmonary Division, Heat Institute
-Incor- University of Sao Paulo, SP, Brazil; 2 Pathology and Research Laboratory
(LIM 03), Hospital das Clinicas, University of Sao Paulo, SP, Brazil
Introduction: Pleural tuberculosis (PT) is paucibacillary difficulting M. tuberculosis identification in pleural fluid (PF) cultures. PCR- based tests have been shown
to improve and speed up the diagnosis of tuberculosis. Because these tests are
validated for respiratory specimens, their use in PF samples remains controversial,
since hemorrhage, cells and protein content may influence its performance.
Objectives: To evaluate if pre analytical and analytical factors may influence the
sensitivity of PT diagnosis using real time PCR.
Materials and methods: From a PF transudate sample, we simulated in vitro
samples with increasing concentrations of cells, erythrocytes and protein in which
were inoculated M. tuberculosis in concentrations ranging from 1.5 x 106 to 1.5
x 101 CFU/mL.Two extraction (Qiagen and Roche) and two detection techniques
(Roche and Nanogen) were tested in real time PCR.
Results:
D = Roche and D = Roche and D = Nanogen and D = Nanogen and
E = Roche
E = Qiagen
E = Roche
E = Qiagen
(Mtb detection) (Mtb detection) (Mtb detection) (Mtb detection)
Erytrocytes
5–10,0000/mm3
10,000–50,000/mm3
>50,000/mm3
Cells
<3,000/mm3
3,000–10,000/mm3
>10,000/mm3
Protein
<3.0 g/dL
3–4.5 g/dL
>4.5 g/dL

103
103
103

103
103
103

102
102
102

102
101
101

102
102
103

102
102
102

102
102
102

102
102
102

103
103
103

103
103
103

102
102
102

102
102
102

D: detection; E: extraction; Mtb: Mycobacterium tuberculosis.

Conclusion: PCR tests were capable to detect mycobacteria in PF samples even at
low concentrations. Hemorrhage, cells and high protein content did not influence
the results. The lower mycobacteria detection was obtained with Nanogen kit,
independently of the extraction method.

P2645
In vitro susceptibility of non-tuberculous mycobacterial strains against
moxifloxacin
Timo Weiss 1 , Nicolas Schönfeld 1 , Thomas Bergmann 2 , Harald Mauch 2 ,
Torsten Blum 1 , Holger Rüssmann 2 , Torsten Thomas Bauer 2 . 1 Department of
Pneumology, Lungenklinik Heckeshorn, HELIOS Klinikum Emil von Behring,
Berlin, Germany; 2 Institute of Microbiology, Immunology and Laboratory
Medicine, HELIOS Klinikum Emil von Behring, Berlin, Germany
Introduction: Pulmonary infections due to non-tuberculous mycobacteria (NTM)
are a clinical challenge. There are to date no recommendations for the use of
potential second line drugs, when first line treatment failures. For Moxifloxacin,
in vitro susceptibility could be shown for M. avium-komplex (MAC), but almost
no data available on its in vitro effectivity against various other NTM species.
Methods: From 100 NTM-positive cultures other than MAC isolated at our center
during 2003-2010 (9 M. fortuitum, 2 M. chelonae, 6 M. gordonae, 5 M. marinum
and 78 M. kansasii), we tested the minimal inhibitory concentrations (MIC) of
moxifloxacin and thus the sensitivity(breakpoint ≤ 2 μg/ml). Culturing and resistance testing was performed on solid Middlebrook agar plates (7H11) by agar
dilution.
Results: Out of 100 tested NTM-positive cultures, 98 (98%) showed sensitivity to
moxifloxacin at. Only two strains (M. fortuitum and M. chelonae) showed higher
MIC.
Conclusions: Our study revealed a high sensitivity rate of moxifloxacin against
several NTM strains other than MAC in vitro. Despite the absence of clinical
treatment studies, we see a potential use of moxifloxacin as a second line drug.

P2646
Molecular characterization of mycobacterium tuberculosis resistant to
fluoroquinolones, distributed in Saratov region
Tatiana Morozova, Tatiana Salina. Department of Phthisiology, Medical
University, Saratov, Russian Federation
Aim: To study the spectrum of mutations of gena gyrA M. tuberculosis, coding
for drug-resistance to fluoroquinolones, in the Saratov region.
Methods: We examined 47 samples of sputum patients with active pulmonary
tuberculosis. Detection of Mycobacterium tuberculosis (MBT) and determine their
drug susceptibility to fluoroquinolones was performed using biological microchips.
The results of the reaction were evaluated with the use of hardware-software complex “Chipdetektor-01”. Technology research, a set of reagents and equipment
were developed by staff of the Institute of Molecular Biology (“Chipdetektor-01”,
Moscow).
Results: DNA M. tuberculosis were found in 39 (83%) patients. Mutations in the
gene gyrA were identified in 22 (56,4%) samples, of which - in 13 (59%) found the
mutation in codon 95 Ser (AGC) -> Thr (ACC) due to the natural polymorphism
of the gene and do not lead to the development of drug resistance. In 9 (41%)
samples identified mutations in 91 (33,3%), 94 (44,4%), 90 (22,2%) codons that
encode resistance to fluoroquinolones. Primary drug resistance is set in 5 (12,8%)
patients. In 4 cases revealed secondary drug resistance in patients, which received
90-120 doses antibacterial drugs. Of these, 3 cases have double mutations in gyrA
(Asp94->Gly + Ala90->Val); (Asp94->Ala + Ala90->Gly_a; Asp94->Gly +
Ala90>Val) and in 1 patient was found a combination of four mutations.
Conclusion: In the Saratov region primary resistance to fluoroquinolones at the
level of genetic mutations was set in 12,8% cases. Was found the increase in
the number of mutations among MBT strains isolated from patients receiving
prolonged treatment with anti-TB drugs.

P2647
Interpretations of three sputum smear examinations at the first diagnosis in
our hospital’s tuberculosis patients
Kanako Kobayashi, Shuichi Yano, Toshikazu Ikeda. Pulmonary Medicine,
National Hospital Organization Matsue Medical Center, Matsue, Shimane, Japan
Purpose: Toman et al. (1979) suggested that three serial sputum smear examinations were recommended as a standard method for tuberculosis (TB) diagnosis.
However, this was based on direct smear methods with Ziehl-Nielsen staining.
Thus, we investigated if three sputum examinations were necessary for our hospital
using homogenization/digestion, concentration, and fluorochrome staining.
Methods: We evaluated TB patients admitted to our hospital between April 1,
2005 and December 31, 2009. A retrospective study was used to assess each
test’s positivity Specimens were evaluated using Gaffky’s number and sputum
properties by Miller and Jones classification. Sputum was transported promptly,
and N-acetyl-L-cysteine (NALC)-2% NaOH was added. After sputum underwent
homogenization/digestion and decontamination, a specimen was immediately spun
down in a refrigerated centrifuge. Fluorochrome staining of smears was used.
Results: Of 268 patients who met the screening criteria, 204 were positive on
their first sputum smear (76.1%). Nineteen patients whose first sputum smear was
negative became positive with the second test (7.1%). Eight patients whose first
and second tests were negative became positive with the third test (3.0%). After
excluding strongly positive smear patients, 134 among 198 patients were positive
on their first sputum smear (67.7%). With an M1 or M2 sputum property, 114
among 168 patients were positive on their first sputum smear (67.9%). In contrast,
with P1-P3, 81 among 89 patients were positive on the first sputum smear (91.0%).
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Conclusion: TB patients with weakly positive smears or with a not purulent
sputum property should undergo three sputum smear tests.

P2648
Role of the macrophage-inducible C-type lectin Mincle in the lung host
defense against mycobacterial infections in mice
Friederike Behler 1 , Kathrin Steinwede 1 , Regina Maus 1 , Jennifer Bohling 1 ,
Tobias Welte 2 , Ulrich Maus 1 . 1 Department of Experimental Pneumology,
Hannover Medical School, Hannover, Germany; 2 Clinic for Pneumology,
Hannover Medical School, Hannover, Germany

T-cells in the HIV/TB co-infected participants may have important implications
for future vaccine designs. A more precise characterization of the gene and cellular
factors are needed in our attempt to unravel the mechanisms of immune failure
which is present during HIV/TB co-infection.

P2651
Genetic markers of multi-drug and extensive drug resistant M. tuberculosis
in Kyrgyz Republic
Jainagul Isakova, Nurmira Sovhozova, Almaz Aldashev. Molecular and Cell
Biology, Institute of Molecular Biology and Medicine, Bishkek, Kyrgyzstan

The macrophage-inducible C-type lectin Mincle has been identified as receptor for
the mycobacterial cell wall component trehalose dimycolate (TDM) of M. tuberculosis. We here examined the role of Mincle in lung protective immunity against
mycobacterial pathogens in mice. We found that mice infected with M. bovis
BCG responded with a delayed expression of Mincle on alveolar macrophages by
days 14-21 post-challenge. In line with this finding, we observed that Mincle KO
mice showed significantly reduced proinflammatory cytokine release and alveolar
leukocyte recruitment as well as increased mycobacterial loads particularly in lung
draining lymph nodes and spleens relative to wild-type mice infected with M.
bovis BCG. Importantly, flow-sorted alveolar macrophages of wild-type mice responded with substantially greater proinflammatory TNF-a, KC, CCL2 and CCL5
mRNA levels to infection with M. bovis BCG relative to alveolar macrophages
of BCG-infected Mincle KO mice. Together, the current study shows that Mincle
exhibits delayed cell surface expression kinetics on alveolar macrophages upon M.
bovis BCG challenge, thus acting as a ’delayed-type’ regulator of proinflammatory
macrophage activation during mycobacterial infections.

P2649
Pleural effusion cytokine profiles in HIV/MTB co-infection
Anil Chuturgoon, Umesh Lalloo, Alisa Phulukdaree, Devapregasan Moodley,
Kennedy Nyamande, Aneesh Ambaram. Medical Biochemistry, University of
KwaZulu-Natal, Durban, South Africa Pulmonology, University of
KwaZulu-Natal, Durban, South Africa
Pleural effusion is a common presentation in HIV/MTB co-infection. During
infection, it is composed primarily of an extensive inflammatory cell infiltrate
and an as yet poorly characterized cytokine milieu. Previous reports have shown
significant expansion of CD4 T cells in pleural compartments of patients with
active MTB infection. Both the immune infiltrate, and to a large degree, the
pleural cytokine milieu, may augment viral dynamics and as a result, promote
HIV replication in co-infected patients. This may have significant implications
for clinical management of dually infected patients. To characterize the pleural
effluent in HIV/MTB co-infected patients, we used cytokine array-based technology to profile key cytokines. Our data showed significantly elevated levels of
IL6 and IFN-γ in pleural fluid from HIV/MTB co-infection compared to MTB
alone (MTB/HIV vs MTB; IL6: 90.6pg/ml vs 85.6pg/ml; IFN-γ: 91.9pg/ml vs
85.4pg/ml). This observation may have reflected increases in systemic levels of
these cytokines in dually infected patients (IL6: 32.1pg/ml vs 29.5pg/ml; IFN-γ:
7.6pg/ml vs 6.0pg/ml). We noted moderate inhibition of IL4 production in the
MTB/HIV cohort (11.8pg/ml vs 13.8pg/ml). Interestingly, we report lower levels
of TNF-α in the pleural compartment of co-infected patients (21.0pg/ml) relative
to MTB infection alone (33.2pg/ml), despite stable systemic levels of the cytokine
among all groups investigated. Taken together, our data suggests that co-infection
with HIV may alter Th1/Th2 polarization dynamics at pleural sites. The high level
of TNF-α at MTB pleural sites, in the absence of HIV, is suggestive of conventional
pro-inflammatory, innate responses usually associated with tuberculosis.

P2650
Regulatory T-cells and high levels of FOXP3 mRNA lead to decreased
immune responses during HIV-TB co-infection
Andre Loxton, Teri Roberts, Gillian Black, Gerhard Walzl. Biomedical Sciences,
University of Stellenbosch, Cape Town, Western Cape, South Africa
Tuberculosis causes 2 million deaths per year and is the most important opportunistic infection in patients infected with HIV. During the co-infection of HIV/TB,
natural regulatory T cells down regulate Th1/Th2 responses. We performed direct
ex vivo phenotyping of whole blood with antibodies to CD4, CD25, FOXP3,
CD38 and PD-1. In a 7-day whole blood assay, diluted blood was incubated with
M.tb proteins. The supernatant was removed and analysed for Interferon-gamma
production by ELISA. The Multiplexed Ligation dependent Probe Amplification
technique was used to amplify ex vivo RNA and compare gene expression of 45
genes. We found an increase in the ratio and frequency of regulatory T-cells in
HIV/TB co-infected participants. PD-1 expression on highly activated T-cells was
increased in participants infected with HIV or TB alone. The median Interferongamma responses to control and DOS-R M.tb antigens (ESAT-6/CFP10, TB10.4,
Ag85A and TB10.3) were the highest in the control group. The response to p24
was higher in the HIV+ group than the HIV-TB participants. The FOXP3 gene
was significantly upregulated in HIV/TB co-infected participants. Participants with
HIV/TB co-infection have significantly more regulatory T-cells than those infected
with either HIV or TB which leads to a dampened immune response to both
HIV and TB. Differential gene expression and increased frequencies of regulatory

Tuberculosis (TB) is still a major cause of morbidity and mortality worldwide
and also in Kyrgyz Republic. Decades of tuberculosis treatment failures in Kyrgyz
Republic led to acquired resistance to the first-line antituberculous drugs, isoniazid
(INH) and rifampicin (RIF), resulting in multidrug resistant tuberculosis (MDRTB) (300-400 cases per year). Switch to second line drugs lead to acquisition
of resistance to them and spread of XDR-TB. XDR tuberculosis cases represent
about 3 to 10% of MDR cases in the countries like Kyrgyz Republic.
Aim: The aim of this study is the identification of mutation in rpoB, katG, inhA,
ahpC and gyrA genes in MDR-Tb cases in Kyrgyz Republic.
Materials and methods: DNA samples of M. tuberculosis (M.Tb) were collected
from 99 sputum samples from adult patients with primary MDR-TB. Mutations associated with resistance to rifampicin, isoniazid and fluoroquinolone were analyzed
by biochip assay.
Results: We have demonstrated that in the rpoB gene of MDR M.tb strains the
prevalent point mutation was Ser531Leu (59%). Among strains resistant to isoniasid the mutations of katG gene were found in 91% (inhA gene – 7% and ahpC
gene -2%, respectively). The most frequent mutations in katG was Ser315Thr (91%
of cases). The frequent mutations of gyrA gene were Asp94Gly and Ala90Val.
Conclusion: In Kyrgyz Republic the main cases of M.Tb resistance to rifampicin
is Ser531Leu mutation in rpoB gene, to isoniazid – Ser315Thr mutation of katG
gene. The cause of resistance to fluoroquinolone are gyrA gene – Asp94Gly and
Ala90Val.

273. Tuberculous and non-tuberculous
mycobacterial infections: epidemiology I
P2652
High completion rates with directly observed preventive treatment (DOPT) of
latent tuberculosis infection (LTBI) in Ethiopian immigrants (EI) to Israel
Hashem Bishara 1 , Liora Ore 2 , Najat Armaly 1 , Daniel Weiler Ravell 3 .
1
Pulmonary Division and Tuberculosis Center, Nazareth Hospital, Nazareth,
Israel; 2 School of Public Health, Faculty of Social Welfare and Health Science,
University of Haifa, Israel; 3 Division of Respiratory Physiology and Chest
Disease, Carmel Medical Center, Haifa, Israel
Background: Previous studies show rates for completion of treatment of LTBI
in immigrants from high TB burden countries between 22%-60%. In a study in
southern Israel only 16.4% of EI completed their course of treatment. Since all
EI in our catchment area were located in absorption centers, we applied DOPT to
all. Each patient was examined by a physician once on evaluation and twice for
follow up.
Objective: To evaluate the efficacy of a nurse-managed, active outreach DOPT
program with minimal physician involvement, in a cohort of immigrants from a
high TB burden country.
Methodology: A retrospective cohort analysis of 710 medical records of EI at
absorption centers in Zefat who had started DOPT for LTBI and were followed up
during 2005-2010.
Findings: Forty three individuals were excluded due to translocation during treatment and DOPT was stopped prematurely in 4 women who became pregnant.
Of the 663 EIs included (359 males), 628 (94.7%) completed treatment. Of the
35 who failed to complete INH therapy, 23 went on to complete 4 months of
Rifampin. Thus 98.0% completed LTBI therapy. Demographic factors did not
predict treatment completion; however side effects were significantly (p<0.001)
associated with non-completion.
Conclusions: High completion rates for LTBI were attained among EI in absorption centers, through outreach DOPT. Skilled and dedicated nursing made routine
physician involvement redundant.
Sponsored by the Israel National Institute for Health Policy Research and by the
Israel Lung and Tuberculosis Association.
Part of a Thesis submitted for MPH degree, School of Public Health, University
of Haifa, Israel.
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P2653
Results of a tuberculin skin test survey performed in a national
representative sample of young Albanian students
Hasan Hafizi 1 , Edlira Sharra 2 , Albana Fico 3 , Rosella Centis 4 ,
Giovanni Battista Migliori 4 , Lia D’Ambrosio 4 , Paolo Castiglia 5 ,
Giovanni Sotgiu 5 . 1 University Lung Diseases Hospital, “Shefqet Ndroqi”,
Tirana, Albania; 2 National Institute of Public Health, Tirana, Albania; 3 Centre
for Respiratory Health & TB, Tirana, Albania; 4 World Health Organization
Collaborating Centre for Tuberculosis and Lung Diseases, Fondazione S.
Maugeri, Care and Research Institute, Tradate, Italy; 5 Epidemiology and Medical
Statistics Unit, Department of Biomedical Sciences, University of Sassari, Italy
Background: Tuberculosis (TB) epidemiology in Albania has significantly improved in the last decades owing to advanced TB control activities following
financial support from different sources. In 2010, WHO estimated a TB incidence
and mortality rate of 14 and 0.38 per 100.000 population, respectively.
Objective: To estimate the Albanian prevalence of latent TB infection (LTBI).
Methods: A national Tuberculin Skin Test (TST) survey was carried out in 2010.
Furthermore, a standardized questionnaire was distributed to a representative
sample of students to assess the knowledge and attitudes on TB.
Results: Three districts (Dibra, Tirana-Kamez, Vlora) were selected based on
representativeness criteria (location, incidence and migration patterns). The survey
performed according to WHO recommendations enrolled 4,722 students (2,359,
49.9%, were males); proportions of educational level were: grade 5 (30%), grade 6
(33%) and grade 7 (37%). Results were evaluated in 98.5%. Induration size exceeds
15 mm in 16%, while in 56% of the cases ranged from 6 to 10 mm. Prevalence
of LTBI was higher in Dibra District and Kamez (12.0% and 9.5% respectively),
strictly related to TB incidence. 2,814/3,242 could answer an anonymous questionnaire on TB. Students living in the distrct of Dibra showed the highest proportion
of positive responses on TB items, probably explained by the high TB incidence
and by the high frequency of information from television programmes.
Conclusion: Estimated LTBI prevalence is low in Albania, although a high geographical variability was described. Students’ knowledge on TB was deemed not
satisfactory, despite 87% knew the presence of the disease.

P2654
Stigma associated with tuberculosis among Tajikistan labor migrants
Bekhruz Salikhov, Oktam Bobohodzhaev. Phthisiopulmonology, Tajik State
Medical University by Abuali Ibn’ Sino, Dushanbe, Tajikistan Republican Centre
for Tuberculosis, Republican Centre for Tuberculosis, Dushanbe, Tajikistan
Problem statement: Stigma is the most significant barrier in prevention of TB
transmission, provision of adequate care, support, treatment and decreasing negative impacts. Currently, TB issue and stigma associated with labor migrants have
not been learned yet in republic of Tajikistan.
Goal of the survey. The goal of the survey was deep understanding of stigma
among TB migrants in Tajikistan and development of mechanisms for mitigating
the stigma.
Materials and methods: The survey was done through individual interviews at
respondents houses. We used qualitative and detailed interviews for detection of
barriers which labor migrants have relating to TB stigma and reasons of late
TB diagnostics.509 people of 7 rayons (out of 66 rayons) of the country were
interviewed at total.
Results of the survey and discussion: Majority of TB migrants (70,7%) would
feel depression in case of TB diagnostics. Other widely spread reaction was
feeling/sensation of fear, astonishment, confusion and shame.
Majority of labor migrants (82%) would discuss their disease with doctor or other
health workers. Only 6 labor migrants (1,2%) noticed that they would not talk
about the disease in case of contracting TB. 231 people (45,5%) noticed that they
would apply for health care services in case of symptoms related with TB.
Summary: Stigma and low TB awareness might result in late and low TB case
detection among labor migrants. Majority of labor migrants do not apply for health
care services because of wrong perceptions. National bodies and organizations
should complement each other with goal to create favorable environment for stigma
elimination and provide information campaings focused at decreasing of fear and
misperceptions.

P2655
Impact of health education on the knowledge and awareness of tuberculosis
among high school students
Roland Panaligan, Jude Guiang. Pulmonary and Critical Care, UST Hospital,
Manila, Philippines
Background: Various misconceptions coupled with the lack of knowledge on
tuberculosis are still on alarming levels. It’s stigma and misinformation indeed
contribute as a major barrier to TB diagnosis and treatment. Intervention through
health education together with successful control programs will help improve both
the public’s awareness and recognition of the disease.
Objective: To determine the effect of proper health education on the knowledge
and awareness of pulmonary tuberculosis among high school students.
Materials and methods: A cross sectional study was conducted at a Philippine
high school with a total population of 1906 students. A twenty minute lecture
about TB epidemiology, signs and symptoms, cause, risk factors, transmission,

diagnosis, prevention and treatment was given. Data were collected using a questionnaire consisting of demographic characteristics followed by a pre and post test
questionnaires divided into 5 TB knowledge domains.
Results: Students placed physicians as the third most trusted source of TB information. The baseline TB knowledge of high school students was 65.22% and was
increased to 86.83% after a health education intervention (p<0.001). There was
no significant difference between the baseline knowledge if compared to the year
level, income bracket, and place of usual residence. Students with Tb history in
the family has significantly higher baseline knowledge.
Conclusion: High school students’ knowledge and awareness regarding cause,
symptoms, transmission, and treatment of TB was significantly higher after a
simple, 20-minute, educational intervention in the form of a lecture.

P2656
Prospective study of nosocomial spread of tuberculosis
Tushar Sahasrabudhe, Anishkumar Khan, Tinku Joseph. Department of
Pulmonary Medicine, Padmashree Dr. D.Y. Patil Medical College, Pimpri, Pune,
Maharashtra, India
In view of large number of Tuberculosis cases and shortage of beds in India, the
hospitalized TB patients are not isolated or quarantined. The non-TB patients in the
same ward do feel concerned about acquiring TB, though it is generally believed
that the hospitalized TB patients on treatment quickly become non-infectious and
a prolonged close contact is necessary for spread of TB. We evaluated this belief
by a prospective study. The non-TB patients admitted in the hospital ward having
sputum positive pulmonary TB patients on nearby beds, were evaluated. Also
frequent visitors to the ward, such as friends or relatives of these patients were
evaluated. Those with history of TB or contact with a TB case in past were
excluded. Also persons with HIV, diabetes and other immuno-compromising states
were excluded. Those with negative Tuberculin Skin Test (TST) with 1 TU tuberculin i.e. induration of less than 10 mm, were followed up. A repeat Tuberculin
test was performed after 3 months to allow time for tuberculin conversion and also
to avoid booster effect of repeat TST. Out of 70 patients, 58 were TST negative.
Out of these, 53 followed up. 9/53 (16.98%) had turned TST positive after 3
months. Duration of stay in the wards as well as number of TB patients in the
ward during their hospital stay was found to have proportionately increased the
risk of transmission (P <0.001). Out of 117 visitors, 98 were TST negative. Out of
these, 61 followed up. 4/61 (6.56%) had turned TST positive after 3 months. This
study indicates that there is a small but definite risk of nosocomial spread of TB.
Isolating TB patients in a separate ward and restricting frequent visitors may help.

P2657
Prognostic factors in tuberculosis related mortalities in hospitalized patients
Ashok Kumar, Ghazal Haq, Fatima Saifuddin, Shaista Ghazal, Nadeem Rizvi.
Chest Medicine, Jinnah Postgraduate Medical Centre, Karachi, Sindh, Pakistan
Introduction: Despite effective treatment regimens available, Tuberculosis (TB)
stands among one of the leading causes of death in Pakistan.
Objectives: To evaluate the factors concerned with in-hospital deaths in patients
admitted with Tuberculosis at a tertiary care centre.
Methods: A retrospective case-control study was undertaken at the Pulmonology
department of the largest state-run tertiary care centre in Karachi, Pakistan. For
patients hospitalised with TB, sixty of those who were discharged were compared
with sixty of those who could not survive during hospitalisation. Radiological
findings, clinical indicators and laboratory values were matched between the two
groups to locate poor prognostic factors.
Results: Factors concerned with in-hospital mortality listed female sex (p<0.01),
late sequels of disease (p<0.01), not taking anti-tuberculosis therapy (ATT,
p<0.01), smoking (p<0.01), longer duration of illness (p<0.01), and low
haemoglobin levels (p<0.02). Extrapulmonary TB, dissemination of disease,
bilateral radiological findings, co-morbidities and multi drug-resistance were not
implicated in higher mortality. Most deaths occurred during the first week of
admission indicating late referrals and late presentation as an important factor
related to in-hospital fatalities.
Conclusions: Poor prognosis in TB patients was associated with non-compliance
to therapy, anaemic states, late presentation of disease, and development of complications. Patients not taking ATT and hence having longer duration of illness
showed higher mortality and so a more radical and effective treatment regimen is
required to eliminate TB early on during the onset of disease.

P2658
Influence of social adaptation of tuberculosis patients on the TB form and a
chemotherapy outcomes
Mikhail Chernov 1 , Sergey Strerlikov 1 , Elena Bogorodskaya 1 . 1 University
Clinical Hospital of Phthisiopulmonology, First Sechenov Moscow State Medical
University, Moscow, Russian Federation; 2 Research Institute of
Phthisiopulmonology, First Sechenov Moscow State Medical University, Moscow,
Russian Federation; 3 Research Institute of Phthisiopulmonology, First Sechenov
Moscow State Medical University, Moscow, Russian Federation
The problem of chemotherapy (CT) efficiency in pulmonary tuberculosis (PTB)
patients is one of the most burning one at the organization of TB aid.
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Aims and objectives: Connection between social adaptation and stages of PTB
(presence of SS+ (sputum smear positive) and cavitary lesions) have been studied.
The CT efficiency in the patients with SS- (sputum smear negative) and without
lung cavity decay, and in the patients with SS+ and lung cavitary lesions, receiving
CT regimen 1 have been assessed.
Methods: Data of 2663 newly detected PTB patients, registered in 2008, from
8 regions of the Russian Federation have been studied. Patients with less severe
TB forms (SS- and without lung cavity decay) were selected in the group 1 (467
persons), and the patients with extended TB forms (SS+, cavitary lesions) - in the
group 2 (255 persons).
Results: In group 1, there were 41,1%, [95% CI 36.6-45.6] of socially-adapted
patients (SAP) (workers, employees, students) and 40.5%, [95%CI 36.0-44.9] of
socially-vulnerable patients (SVP) (jobless). In group 2, there were 24,3% [95%CI
19.0-29.5] SAP and 53.3% [95%CI 47.1-59.4] SVP. CT efficiency in group 1 was
92,7% [95%C I 90.3-95.1], in group 2 - 69% [95%CI 63.3-74.7]. In group 2, CT
efficiency in SVP was 58,2% [95%CI 49.9-66.4], and in SAP -78.7% [95%CI
68.4-89.0], p<0,05.
Conclusions: In SAP, detection of TB with SS- and without lung cavity decay and
effective treatment are more frequent, than in SVP. Therefore TB patient social
support measures should be brought into all TB programs.

P2659
Extrapulmonary tuberculosis (TB): 40 years observations in Poland
Maria Korzeniewska-Kosela. TB Epidemiology and Control, National
Tuberculosis and Lung Diseases Research Institute, Warszawa, Plocka26, Poland
Aim of the study: To describe changes in extrapulmonary TB epidemiology in
Poland since 1970 (beginning of notification of different forms of extrapulmonary
TB)
Methods: Retrospective analysis of data from National TB Register. Data presented
in ten years intervals.
Results: Since 1970 the systematic decline of number of all TB cases (from 41536
to7509 in 2010) with the shift to older age groups and decline of extrapulmonary
TB cases (from 4848 to 716 in 2010) has been recorded in Poland without significant differences of fraction of extrapulmonary TB among all TB cases (11.6% in
1970; 11.2% in 1980 to 9.0% in 1990, and 9.8% in 2000, 9.5% in 2010). Some
differences in profile of extrapulmonary TB was noticed. The decrease in pleural
tuberculosis occurred (5.8% of all TB and 50% of extrapulmonary TB in 1970;
5.8% and 49.6% in 1980; 4.8% and 52% in 1990; 5.2% and 53.8% in 2000; 2.6%
and 27.8% in 2010) and in the bone and joint tuberculosis (2.0% of all TB and
17.3% of extrapulmonary TB in 1970; 1.4% and 12, 9% in 1980; 0.9% and 10.2%
in 1990; 0.9% and 9.1% in 2000; 0.9% and 9.2% in 2010) also in central nervous
system TB (0.3% of all TB and 2.8% of extrapulmonary TB in 1970; 0.2% and
1.9% in 1980, 0.1% and 1.7% in 1990, 0.1% and 1.4% in 2000; 0.1% and 1.3%
in 2010).
Conclusions: The demographic characteristics of TB patients changed in Poland
in last 40 years with the shift to older age groups however the proportion of TB
at extrapulmonary sites remained stable. It is interesting although unexplained
finding.

P2660
Predictors of delayed smear conversion after 2 months of tuberculosis
treatment
Hajer ben Abdelghaffar, Eya Tangour, Leila Fekih, Soraya Fenniche,
Ines Akrout, Hela Hassene, Dorra Greb, Hela Kammoun, Wided Ben hamad,
Dalinda Belhabib, Mohamed Lamine Megdiche. IBN NAFIS, Abderrahmane
Mami Hospital, Ariana, Tunisia
Late smear conversion after 2 months of tuberculosis (TB) treatment represents a
major problem.
Objectives: Isolate the environmental, clinical, radiological, bacteriological and
biological factors associated with a delayed smear conversion.
Methods: We analyzed records from 60 tuberculosis patients, from which 20 had
a delayed smear conversion. Those patients were compared in terms of clinical
presentation, radiological, bacteriological and biological results, environmental
data and evolution under treatment.
Results: Smoking was significantly associated with delayed smear conversion
(85% of patients with a late conversion were smokers versus 47.5%,p 0.05), as
well as history of diabetes type II (25% with late smear conversion versus 4%
of controls p=0035). This correlation was established for a delayed consultation
(2 months) p 0.01. Radiological data showed that bilateral lesions and extended
unilateral lesions were significantly associated with delayed smear conversion (p
0.03, p 0003). Biologically, a frank increase in CRP was statistically predictive
of late conversion. (p 0.02). A positive association between the occurrence of
adverse events that did not require discontinuation of treatment and delayed smear
conversion was also found (p 0.02). A positive correlation has not been established
for the geographical distance, the low economic level, for a body mass index
below 18.5 kg/m2 . In terms of bacteriology, the load of bacilli was not significantly
associated with delayed smear conversion.
Conclusion: Identifying predictors of late smear conversion may allow us to set
up effective preventive measures to fight against the spread of the disease and limit
its complications.

P2661
Screening for tuberculosis in patients with rheumatic diseases commencing
anti-TNF-α treatment: A regional survey
Elena Karampini, Ramamurthy Sathyamoorthy. General Medicine, City Hospital,
Birmingham, United Kingdom
Introduction: The increase in active tuberculosis (TB) associated with anti-tumor
necrosis factor α (anti-TNF-α) treatment has led to screening for active/latent
TB before anti-TNF-α is given. Marked variation in TB incidence has been noted
depending on patients’ ethnicity, country of birth and, for those not born in the UK,
the length of time since their first entry. We aimed to evaluate our risk assessment
mechanism.
Method: Retrospective study of 227 patients (F 65.2%, M 34.8%; median age: 53
yrs) with rheumatic diseases receiving anti-TNF-α (infliximab, etanercept, adalimumab) in 2001-2009. This sample represents a particularly multiethnic patient
population.
Results: 1 patient (0.44% of the total) underwent tuberculin skin testing (TST).
All patients were on additional immunosuppressants interfering with the accuracy
of TST. No patients underwent interferon-gamma assay testing for latent TB.
9 patients (4% of the total) received chemoprophylaxis prior to anti-TNF-α. 2
patients (0.88% of the total) who had not received chemoprophylaxis developed
active TB. The first was on etanercept & adalimumab prior to developing miliary
TB. The second was on adalimumab & infliximab prior to TB diagnosis. Both
patients recovered with quadruple anti-TB therapy. Both patients were born in the
Indian subcontinent and had been in the UK for over 5 years. The TB incidence
rate was 196.8 per 100,000 patient-years.
Conclusion: TB screening prior to starting anti-TNF-α can be improved so as to
facilitate appropriate chemoprophylaxis targeting. Interferon-gamma assays could
be a useful tool in the diagnosis of latent TB when patients are already on
immunosuppressants.

P2662
Childhood tuberculosis in Romania
Ramona Nedelcu 1 , Nicoleta Cioran 2 , Elmira Ibraim 3 . 1 Department of
Pneumology, INP Marius Nasta, Bucharest, Romania; 2 Department of
Pneumology, INP Marius Nasta, Bucharest, Romania; 3 National TB Programme,
INP Marius Nasta, Bucharest, Romania
Introduction: TB incidence rate in children sharply decreased in Romania in the
last decade. TB etiology is difficult to confirm, as the sample for bacteriological
examination is obtained in low proportion of cases. For this reason the diagnosis
can often be overlooked.
Aim and objectives: To analyze the trend and the profile of TB epidemic in
children in Romania.
Method: The trend of TB incidence rate in children has been observed in Romania
in the last decade and all children with TB diagnosis notified in 2009 have been
analyzed by gender, residence, age group, treatment history, site and extension of
disease, bacteriological status and treatment outcome. Data have been extracted
from National TB Register.
Results: TB incidence rate in children failed from 2001 (47.3%ooo) to 2010
(25.3%ooo). In the 965 children registered with TB in Romania in 2009, the
male/female ratio was 1.1 and urban/rural ratio 0.87. By age group 49 (5.1%)
had less than 1 year, 338 (35%) were in 1-4 years age group and 578 (59.9%)
in 5-14 years age group. From the total number of 965, new cases represented
98.7%, 14.9% had severe forms of the disease (30 meningitis, 8 miliaria and
106 with cazeo-cavitary pulmonary lesions), 39.3% had pulmonary TB and of
them smear and culture positivity rates were 14% and respectively 25.8%. Of 98
culture positive cases, only 34 (34.7%) had a DST and of them 2 (5.9%) had
MDR-TB. Overall outcome was favorable in 96.4% of pulmonary cases, but 2
children deceased, 2 failed and 8 abandoned the treatment.
Conclusion: Despite the decrease in incidence rate in Romania, there are still many
challenges in the control of TB epidemic in childhood, as early detection of cases,
proper diagnostic with confirmation of the etiology and successful treatment.

P2663
Risk factors for Mycobacterium tuberculosis infection among contacts of
pulmonary tuberculosis patients
Jae Seuk Park, Do Hyung Kim, Jee Young Kang. Department of Internal
Medicine, Dankook University College of Medicine, Chonan, Chungnam,
Republic of Korea
Background: Detection and treatment of tuberculosis(TB) infection with contact
investigation is a key component of TB control program. We evaluated the risk
factors for TB infection among contacts of recently diagnosed pulmonary TB
patients in a tertiary hospital in Korea, an intermediate incidence country.
Methods: 206 contacts of 90 adult pulmonary TB patients underwent tuberculin
skin test(TST) and chest radiography. The TST results were considered positive
with induration of 10 mm or more, suggesting TB infection. A standardized
questionnaire was used to assess risk factors associated with TB infection.
Results: TST was positive in 97 of 206 contacts of TB patients(47.1%) and TST
positive rate increased with age. The risk of TB infection was significantly associated with close contact with TB patients(sleeping in the same room) (OR=4.94,
95% CI = 1.43-17.00).
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Table 1. Multivariate analysis of risk factors for TB infection (age < 35)
Variables

Older age (19–34)
Current smoking (+)
Proximity of contact (same room)
Contact duration ≥ 30 days
Smear(+) at treatment initiation
Respiratory symptoms(+)
Chest X–ray (MA or FA)
Cavity(+)

Univariate analysis

Multivariate analysis

OR (95% CI)

p value

OR (95% CI)

p value

1.58 (0.59–4.13)
2.92 (0.71–12.0)
7.21 (2.54–20.52)
4.77 (0.99–22.58)
1.82 (0.69–4.80)
3.80 (0.44–32.70)
2.55 (0.83–7.82)
3.03 (0.63–14.70)

0.368
0.137
< 0.001
0.051
0.227
0.223
0.103
0.169

1.24 (0.35–4.45)
1.90 (0.28–12.76
4.94 (1.43–17.00)
4.04 (0.68–23.89)
1.88 (0.44–8.07)
2.77 (0.24–32.27)
2.04 (0.41–10.17)
1.56 (0.24–10.04)

0.737
0.507
0.011
0.124
0.395
0.416
0.386
0.641

Conclusion: TB infection rate was higher in elderly, and risk of TB infection was
significantly increased with close contact of TB patients.

P2664
Improvement of treatment adherence and success in homeless patients with
tuberculosis in Iasi, Romania
Adriana Sorete Arbore 1 , Camelia Macarescu 1 , Violeta Cojocariu 1 ,
Marian Berdan 2 , Doina Balasescu 2 , Catrinel Zaharia 2 , Thomas Juers 3 , Jim Mc
Whirter 4 , Ioan Serban 5 , Traian Mihaescu 1 , Christoph Lange 3,6 . 1 Outpatient
Service, Clinic of Pulmonary Diseases, Iasi, Romania; 2 Rotary Club, Iasi 2000,
Iasi, Romania; 3 Rotary Club Bad Oldesloe, Bad Oldesloe, Germany; 4 Rotary
Club Henley-Bridge, Henley on Thames, United Kingdom; 5 Moldova and
Bucovina Metropolitan Church, Moldova and Bucovina Metropolitan Church,
Iasi, Romania; 6 Research Center, Research Center, Borstel, Germany
Background: To assess the impact of a program for homeless patients with
tuberculosis in Iasi, Romania, on treatment adherence and outcomes.
Methods: Adherence and treatment outcomes were analyzed in homeless patients
with tuberculosis in Iasi, Romania, who participated in 2011 in a charity project
that offered regular anti tuberculosis treatment together with free food and cloths at
a central shelter. WHO recommendations on tuberculosis case definition and treatment results were used. Adherence to treatment and treatment outcomes in these
patients were compared with those in homeless tuberculosis patients registered in
Iasi between 1998 and 2005 when incentives were not provided.
Results: In 2011, 17 homeless (11 male, 6 female, median age 45 years) with
tuberculosis were included in the project following discharge from the hospital. Of
12/17 patients who had completed the treatment at the time of analysis, cumulative
adherence to treatment was 1282/1316 (97.4%) doses provided. Of 82 homeless
patients with tuberculosis treated in the years 1998 to 2005 (72 male, 10 female,
median age 43 years), cumulative adherence to treatment was 5837/10692 (54.4%)
doses provided (p<0.001). Treatment success in 2011 was 70.5% compared to
26.8% in 1995-2005 (p<0.001).
Conclusions: Adherence to anti tuberculosis treatment and treatment success significantly improved when food and cloths were offered to homeless patients with
tuberculosis on a regular basis at the treatment dispensary.
Acknowledgement: The project for Homeless TB Patients in Iasi, Romania is
supported by the Rotary Clubs of Bad Oldesloe, Germany, Henley-Bridge, UK
and Iasi, Romania and the Metropolitan Church of Iasi.

P2665
Patient awareness in controlling tuberculosis
M. Amin Afridi, Ziauddin Answari, Nazim Nathani, Bilal Chaudhari,
Bipin Champaniri. Respiratory Medicine, City Hospital, Birmingham, West
Midlands, United Kingdom
Background: Tuberculosis is spreading specially due close living ties in vulnerable
groups. We treat 250 patients/year in a very multi-ethnic community.
Aim: As part of TB control programmes, we assessed the level of our patients’
awareness about TB through a written questionnaire.
Results: 60 questionnaires were sent to random patients treated for TB over last 3
years. 22 patients returned them.
Discussion: Educating people improves treatment outcomes and designed
multi-professional models have proved significant improvement [2011 Sep
21;7(309):1826-31]. Our study showed,in countries like UK, a significant number
of people have limited knowledge of TB and some are taking months to seek help.
Conclusion: Without public awareness, TB control programmes will be difficult
to succeed and all measures should be taken to educate general public.

P2666
Tuberculosis in health-care workers: 5-year, multi-institutional analysis of the
northern region of Portugal
Ricardo Reis 1 , Ana Maria Correia 2 , Marta Gomes 3 , Raquel Duarte 2,4,5,6 .
1
Pulmonology, Hospital Centre of Trás-os-Montes e Alto Douro, Vila Real,
Portugal; 2 Public Health, North Regional Health Administration, Porto,
Portugal; 3 Occupational Health, Hospital Center of Vila Nova de Gaia/Espinho,
Vila Nova de Gaia, Portugal; 4 Pulmonology Diagnosis, Pulmonology Diagnosis
Center of Vila Nova de Gaia, Vila Nova de Gaia, Portugal; 5 Clinical
Epidemiology, Predictive Medicine and Public Health, University of Porto
Medical School, Porto, Portugal; 6 Pulmonology, Hospital Center of Vila Nova de
Gaia/Espinho, Vila Nova de Gaia, Portugal
Introduction: Health care workers (HCWs) in high income countries (HIC) have
little or no occupational risk for tuberculosis (TB). Portugal is a HIC that had a
high TB incidence 15 years ago and little is known about the impact of TB in its
HCWs.
Aim: Study the incidence and occupational risk of TB in HCWs in the northern region of Portugal. Evaluate potential risk factors and compare HCWs characteristics
with the regional population.
Methods: We reviewed all TB cases among HCWs from Jan/06 to Dec/10 in the
region. TB incidence was calculated and compared with the regional rate to obtain
occupational odds ratio. Correlation between incidence and both admittances and
district incidence was analyzed. TB and individual characteristics were compared
with a chi-square test.
Results: Ninety TB cases were notified from a total of 42713 HCWs, with an
annual average incidence of 42,1/100000 and an occupational odds ratio of 1,27
(95%CI: 1.03-1.56). Five (27%) of the hospitals had rates above the annual average,
from 111 to 45. 81% of cases worked in hospitals but incidence in primary HCWs
was similar. TB incidence in hospital HCWs was correlated with TB admissions
(p=0,026) but not with district TB incidence.
Cases had a median age of 30 years and 23% were male. 40% were nurses and
31% doctors. One had a risk factor. Median time to diagnosis was 45 days. No
differences regarding origin, retreatment, location or resistance were found with
the regional population.
Conclusions: Our study showed that HCWs in the north of Portugal have a
significant occupational risk for TB that seems related with TB admission rates.
Most cases were in young female nurses with no individual risk factors.

P2667
Impact of social of social risk factor on treatment outcome in patients with
culture positive pulmonary tuberculosis (CPPTB)
Izabela Siemion-Szczesniak 1 , Maria Korzeniewska-Kosela 2 , Jan Kus 1 . 1 1st
Department of Pulmonary Diseases, National TB and Pulmonary Diseases
Research Institute, Warsaw, Poland; 2 Department of Epidemiology, National TB
and Pulmonary Diseases Research Institute, Warsaw, Poland
Objectives: The aim of the study was to evaluate the impact of social risk factors
on treatment outcome among culture-positive patients treated for active pulmonary
tuberculosis (PTB).
Material and methods: We retrospectively reviewed all medical records of patients notified in 1995 and 2000 in three separate districts in Poland in years 1995
and 2000. The relation between both alcohol abuse and homelessness and poor
treatment outcome was evaluated. Treatment outcome was categorized as: cured,
treatment completed, treatment defaulted, treatment failure.
Results: 708 patients with culture positive PTB were included to the study (373
in 1995 and 335 in 2000). There were 85 patients with risk factors in 1995 and
101 patients in 2000. 80 of participants in 1995 and 69 in 2000 abused alcohol,
5 and 32 were homeless, respectively. Among alcohol abusers treatment success
rate were 45.1% in 1995 and 53,6% in 2000. Among patients not abusing alcohol
treatment success rates were 63,8% and 54,1%, respectively (p=0.005 in 1995 and
p= 0.0186 in 2000). In 1995 40% of homeless patients had succeeded treatment,
while the rate of treatment success among non-homeless was 60%. The difference
was not statistically significant (p=0.6532) probably because of small number of
homeless patients. In 2000 treatment success rate among homeless participants was
25% and among non-homeless 57,1%, which was highly statistically significant
(p=0.001).
Conclusions: Alcohol abuse and homelessness were associated with no success of
treatment outcome among patients with PTB. Interventions to improve treatment
adherence in patients considered to be at risk for default are necessary.

Abstract P2665 – Table 1
Had you heard about TB before you were diagnosed with TB?

Had heard but no knowledge (6) 27%

Had some knowledge (16) 73%

Did you know it was a curable disease?

Yes (17) 77%

No (5) 22%

What was the first symptom that made you seek medical help/advice

Breathlesness (4), Fever (5), Chest pain (4), Night sweats (5), Wt loss (8), Cough (7)

What was the duration between the first symptom and seeking medical advice?

Days (3) 14%, Weeks (13) 59%, Months (6) 27%

Are you aware that there is increased incidence of TB among people who were born or whose parents come
from these countries with high incidence TB such as India, Pakistan, Bangladesh, Africa etc. Did you get
enough information from the general practioners and community to be aware of symptoms related to TB

Yes (15) 68%

The figures in bracket () mean number of patients answering the question and their percentage.
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P2668
Patients diagnosed of TB in the Ourense area in the last decade: A descriptive
study
Hugo Gómez, Abel Rodríguez, Isaura Parente, Blanco Nagore, Jose Abal,
Pedro Velázquez. Servicio de Neumología, Complejo Hospitalario Universitario
de Ourense, Ourense, Spain
Objective: To assess the annual incidence TB and its epidemiology
Material and methods: Retrospective study on patients diagnosed of tuberculosis
during the decade 1999-2009. Data collecting was possible thanks to the “Programa
Galego de Prevención y Control de Tuberculosis" The usual descriptive study was
then performed based on these data; quantitative variables were expressed as mean
± SD, whereas the qualitative ones as absolute frequencies or percentages, using
the χ 2 test to assess associations among them.
Results: The whole series included a total of 1746 cases, with a greater incidence
among males and those between 24 – 35 yr. Exposure to infected persons, smoking
habit, alcoholism and immunosuppression were the main risk factors.
The most common site of infection was pulmonary (67.5%), followed by pleural
(14%), lymphadenopathies (7.1%) and others (9.3%). With regard to microbiology,
the best yield could be obtained from culture (positive in 80% of cases), whereas
the detection of AFB was positive only in 41% of patients.
The chest X-ray was pathologic in 93.3%, even though cavitations were only
present in 27.6% of cases.
The scheduled therapy was completed and microbiological cure was attained in
85.6%, which fares favourably compared to other published series.
The global death rate was 10.63%, but only 1.1% were attributable to TB.
Conclusions:
– The incidence of pulmonary TB has clearly decreased in the preceeding years,
although it still prevails in males and in the 24-35 yr.-old group.
– The “pathological X-ray with cavitation” was observed in 28% of cases.
– 85.6% completed the scheduled treatment.
– The global death rate was 10.63%, but TB just accounted for 1.1%.

P2669
Analysis of risk factors of recurrent tuberculosis in Han and Tibetan
populations in Southwest China
Panwen Tian, Fuqiang Wen. Department of Respiratory Medicine, West China
Hospital of Sichuan University, Chengdu, Sichuan, China
Background: Recurrent tuberculosis (TB) poses significant threats, including drug
resistance, to TB control programs. However, the causes of TB recurrence, particularly in Southwest China, which is the high burden area, have not been well
described.
Objectives: To investigate the risk factors of recurrent TB, and analyze the differences between Han and Tibetan populations with TB recurrence in Southwest
China.
Methods: A population-based retrospective case-control study was carried out in
Southwest China. All patients with culture-confirmed TB and drug susceptibility
testing were included between 2000 and 2001 and followed until December 2010.
Two category logistic regression was used in the statistical analysis.
Results: We found that, among 80 patients (40 Han patients and 40 Tibetan
patients) with recurrent TB who completed adequate therapy for a first episode of
TB, factors independently associated with a greater risk of recurrent TB were not
receiving directly observed therapy (HR 5.867, 95% CI 2.557-13.461), diabetes
(HR 3.288, 95% CI 1.301-8.312), smoking (HR 2.387, 95% CI 1.328-4.291)
and malnutrition (HR 1.910, 95% CI 1.110-3.285). The independent risk factors
of recurrent TB for the Han patients included diabetes and smoking while the
independent risk factors for the Tibetan patients included not receiving directly
observed therapy and malnutrition.
Conclusions: Our results establish that not receiving directly observed therapy,
diabetes, smoking and malnutrition are associated with recurrent TB in Southwest China. To reduce the relapse rate of TB, especially for Tibetan populations,
pursuing high-quality DOTS is essential.

P2670
The trends of tuberculosis in Kosovo in the post war period, (2001-2010)
Bahri Tigani. GFATM Programme in Kosovo, Community Development Fund,
Prishtina, Kosovo, Albania
Objective: To analyze the trends of Tuberculosis in Kosovo during the first decade
of the post war period, (2001-2010).
Methods: The TB National Reports of the years 2001-2010 has been used and
different TB indicators has been analyzed and measured.
Results: Number of TB cases for the period 2001-2010 decreased from 1674 (Year
2001) to 920 (Year 2010). TB Notification Rate/100 000 decreased from 78.2 in
year 2001 to 43.7 in year 2010, which presents median annual decrease of 3.45%.
Number of new sputum smear positive cases during the period 2001-2010 decreased from 461 in year 2001 to 287 in year 2010. Notification rate/100 000 for
New sputum smear positive cases in year 2001 was 21.5 and decreased to 13.6 in
year 2010.
Bacteriological confirmation (only smear) of TB diagnosis within the pulmonary
cases has increased from 41.8% to 50%,(2001-2010).
Extra pulmonary TB has increased from 19% (year 2001) to 33% (year 2010).

Proportion of relapses (SS+) among all TB cases decreased from 6.3% (2001) to
3.2% (2010).
Proportion of children under 15 years old among all TB cases decreased from
6.5% to 3.2%.
The pick of TB cases notified by age-groups was in the age groups 15-34 that is
expected due to the very young population of Kosovo, (more than 50% of Kosovo
population is under 20 years.
The specific incidence by age groups shows that the highest number of TB cases
is in the age group > 65 years.
M/F proportion for all TB cases in all age groups is 1,0.
M/F proportion for New smear positive cases is 1.27.
Conclusion: The trends of tuberculosis in Kosovo during the post war period
(2001-2010), give the good perspective of TB situation in the country.

P2671
How much knowledge is healthy? Results of a KAP survey of TB patients in
Republic of Macedonia
Dance Gudeva Nikovska, Stefan Talevski. Global Fund funded Project for TB
Control, Ministry of Health, Skopje, Macedonia, The Former Yugoslav Republic
of Tuberculosis, Institute for Lung Diseases and TB, Skopje, Macedonia, The
Former Yugoslav Republic of
Operations research study to explore knowledge, attitudes, and practices (KAP)
related to tuberculosis (TB) among new TB patients was conducted in Republic of
Macedonia (RM), in the period April-December 2010.
Cross-sectional study was conducted in the period April – June, 2010; TB patients
were interviewed with a standardized questionnaire.
45% agreed that TB is a very serious illness and 48.7% think that TB is serious
problem in RM. 50% have correctly identified the signs and symptoms of TB,
although significantly smaller proportion correctly identified airborne transmission
of TB (14.1%). A sizable proportion did not correctly identify ways to avoid
transmission, i.e. just over 30% agreed that one can avoid TB by not shaking
hands with someone who has TB and 20% said that one can avoid transmitting
TB by covering the mouth and nose while coughing or sneezing. 78% believed
that TB can be cured by any drug recommended by a pharmacist, and only two
respondents reported having heard of drug resistant TB.
Given the low number of respondents who correctly identified how TB is transmitted, the National Tuberculosis Program (NTP) should consider strategies to
improve knowledge among people with TB, such as training on client-provider
communication skills, new TB patients should receive a standard set of written
materials regarding diagnosis, treatment, and infection control with key messages
and broader communication campaign aimed at the general population to reinforce
the key messages.

274. Tuberculous and non-tuberculous
mycobacterial infections: epidemiology II
P2672
Latent tuberculosis in patients submitted to anti-TNF therapy –
A retrospective study at a Santarem chest clinic
Sonia Silva 1 , Ermelindo Tavares 2 , Maria Graça Evaristo 1 , José
Miguel Carvalho 1 . 1 Pulmonology, Santarem Hospital, Santarem, Portugal;
2
Dermatology, Santarem Hospital, Santarem, Portugal
Introduction: TNF-α plays an important role in immune defense against Mycobacterium tuberculosis and, as such, the risk of reactivation of latent tuberculosis (LTB)
increases with TNF-blocking agents.
Aims: To determine the prevalence of LTB in patients undergoing TNF-blocking
agents, between 2006 and 2009. To assess the type of therapy established and its
complications.
Materials and methods: Review of clinical records and registration of clinical
and epidemiological data, risk factors for liver toxicity and adverse effects. The
used screening tests were Tuberculin Skin Test (TST), chest x-ray (CXR) and, in
special cases, the QuantiFERON® -TBGold.
Results: One hundred and twelve patients were included in this retrospective study
(50 with Rheumatoid Arthritis; 45 with Psoriasis; 12 with Ankylosing Spondylitis;
4 with Crohn disease and one with Sjögren’s syndrome). TST and CXR were
used in all and QuantiFERON® in 36 (32,1%). LTB was confirmed in 66 cases
(58,9%), 38 females (57,6%). The therapeutic scheme proposed in all of them was
isoniazid for nine months which was completed in 92,4% of patients. The transient
elevation of liver transaminases occurred in 7,6%, however no patient developed
moderate to severe hepatotoxicity. One patient developed pulmonary tuberculosis
after a recent contact.
Conclusion: LTB was diagnosed in 58,9% of patients submitted to anti-TNF
therapy. In 92,4% of cases the instituted treatment regimen was completed with no
relevant complications. One patient developed tuberculosis after a recent contact.
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P2673
A comparison of on-site versus remote physician follow up of directly
observed preventive treatment (DOPT) for latent tuberculosis infection
(LTBI) on completion rates
Hashem Bishara 1 , Liora Ore 2 , Najat Armaly 1 , Daniel Weiler Ravell 3 .
1
Pulmonary Division and Tuberculosis Center, Nazareth Hospital, Nazareth,
Israel; 2 School of Public Health, Faculty of Social Welfare and Health Science,
University of Haifa, Israel; 3 Division of Respiratory Physiology and Chest
Disease, Carmel Medical Center, Haifa, Israel
Background: Ethiopian immigrants (EI) at absorption centers treated for LTBI
by DOPT, were followed on-site from 2005 - 2007 by a physician, to supposedly
enhance compliance to therapy. This strategy could not be continued and between
2008-2010, patients were followed at a tuberculosis center (TBC) 60 Km. away,
while DOPT was continued at the absorption center.
Objective: To compare completion rates and cost of DOPT among EI when
managed at their place of residence vs. management at a TBC.
Methodology: A retrospective cohort analysis of 547 medical records for all EI at
absorption centers in Zefat who had started DOPT for LTBI and were followed up
at absorption centers (2005-2006, study group -SG), compared to patients followed
up at a TBC (2008-2010, comparison group – CG). Free transportation to the TBC
was provided for the CG.
Findings: Altogether 495 EIs were included (263 in the SG and 232 in the
CG group). Both groups had high completion rates (SG: 96.2% vs. CG: 93.1%,
p=0.14). While demographic factors did not predict treatment completion side
effects were significantly associated with non-completion. Costs were the same
for both groups.
Conclusion: The success and cost of DOPT was not dependent on on-site physician involvement. High completion rates could be due to the congregation of
immigrants in absorption centers leading to easy access to dedicated and skilled
TB nursing staff.
Sponsored by the Israel National Institute for Health Policy Research and the Israel
Lung and Tuberculosis Association.
Part of a Thesis submitted for MPH degree, School of Public Health, University
of Haifa, Israel.

P2674
Differences in the manegement of latent tuberculosis infection in patients
treated with anti-TNF-α in Turkey
Serpil Ocal 1 , Nalan Demir 2 , Sebnem Ataman 3 , Ahmet Ugur Demir 1 ,
Nurben Suldur 3 , Akin Kaya 2 , Oya Kayacan 2 . 1 Department of Chest Diseases,
Hacettepe University, Ankara, Turkey; 2 Department of Chest Diseases, Ankara
University, Ankara, Turkey; 3 Department of Physical Medicine and
Rehabilitation, Ankara University, Ankara, Turkey
Aim: Latent tuberculosis infection (LTBI) is commonly detected with the tuberculin skin test (TST) before anti-TNF-α. BCG vaccination modifies TST reaction.
We use different approaches to evaluate LTBI. We aimed to evaluate different
approaches to LTBI and results in our clinic.
Method: This report retrospectively evaluated data of patients treated with antiTNF-α, including symptoms, size of TST reaction, used anti-TNF agent, treatment
details and development of active tuberculosis disease.
Results: The study identified 99 consecutive patients referred for the evaluation
of LTBI before starting anti-TNF therapy (54 men; mean age±SD: 44±12). The
diagnosis of ankylosing spondylitis was established in 56 patients, rheumatoid
arthritis in 36 and other systemic inflammatory diseases in 7. Fifty four patients
received infliximab, 36 adalimumab, 41 etanercept. The median follow up was 25
months (range 9-41). Of the 56 patients who underwent LTBI treatment, 29 took
isoniazid for 6 months and 20 for 9 months, 7 did not complete a 6-month course
of LTBI treatment. Two took isoniazid for 12 months and one for 24 months. Three
patients who had a history of treatment of tuberculosis had received anti-TNF-α
agonist. Active tuberculosis developed in one of the two patients who had TST
>15 mm and refused LTBI treatment after 3 month of anti-TNF-α treatment.
Conclusion: Different LTBI approaches according to threshold size of TST reaction was observed even in the same center in our country. We need a multicenter
study to determine the best TST thresold value to develop national guidelines.

P2675
Particular aspects of TB endemia in Bucharest after adoption DOTS strategy
Emilia Tabacu, Elmira Ibraim, Cristian Didilescu. Pneumology, Institute of
Pneumology “Marius Nasta”, Bucharest, Romania Pneumology, Institute of
Pneumology “Marius Nasta”, Bucharest, Romania Pneumology, University of
Medicine, Craiova, Romania
Bucharest, Romania’s capital, a great urban agglomeration with almost 2 000 000
inhabitants and a population density of 8 528 inhabitants/Km2 , was confronted
with a rate, sometimes wery high of tuberculosis cases for a long time period.
Objective: The study of the main indicators of the TB endemic in Bucharest
between years 2001 and 2011.
Material and method: We used the information existing in the official documents
of the information system within the National Program of Tuberculosis Control.
Results: In 1963 the tuberculosis incidence reached 223%ooo inhabitants, after
presenting a clear tendency of reduction till 1985 (65,9%ooo). After last year, an

appreciable increase of the tuberculosis incidence installed, reaching 154,1%ooo
in 2001, after which a decrease occurred yearly, reaching 67,5%ooo in 2011. The
incidence for new cases decrease from 135,8%ooo in 2001 to 56,9%ooo in 2011
and the incidence for relapses decrease from 18,3%ooo in 2001 to 10,7%ooo in
2011. The tuberculosis incidence in the 0-14 year children population decrease
from 60,8%ooo in 2001 to 21,4%ooo in 2011. The source density was reduced from
12 sources/km2 in 2001 to 5 sources/km2 in 2011. DOTS strategy implemented in
Bucharest proved to be an important weapon for TB control, success rate increase
yearly. The rate of the therapeutic success of the new source cases with pulmonary
TB (M+) increased from 82,2% in the patient cohort from 2001 to 86% in those
from 2009.
Conclusion: The strict monitoring of the treatment is the medical key in fighting
the tuberculosis.

P2676
Effectiveness of a tuberculosis screening program in rheumatic patients
treated with immunossuppressants
Joana Pimentel 1 , Claudia Miguel 2 , Mónica Grafino 1 , Tiago Abreu 1 ,
Margarida Felizardo 1 , Ana Teixeira 2 , José Vaz-Patto 2 , Maria Conceição Gomes 3 .
1
Pulmonology, Centro Hospitalar Lisboa Norte, Lisbon, Portugal;
2
Rheumatology, Instituto Português de Reumatologia, Lisbon, Portugal;
3
Pulmonology, Centro de Diagnóstico Pneumológico, Lisbon, Portugal
Background: Immunosuppressants, including new biological therapies, enhance
the risk of developing active tuberculosis (TB). An effective screening program is
essential.
Aim: To investigate the impact of a TB screening program on the development of
active TB in rheumatic patients treated with immunosuppressants.
Methods: Retrospective analysis of patients followed at Portuguese Institute of
Rheumatology, screened for latent or active TB in the Pulmonology Diagnostic
Center, since february 2005. The evaluation included clinical history, tuberculin
skin test, chest x-ray, interferon gamma release assay and chest CT according to
protocol. If any of these was positive, 9 months isoniazid (INH) and piridoxin was
prescribed. If all were negative, patients remained under biannual monitoring.
Results: The study had 641 patients with 471 females and mean age 52±13
years. The average length of follow-up was 2,8±1,4 years. Main rheumatological
diagnoses were rheumatoid arthritis (n=394), ankylosing spondylitis (n=104) and
psoriatic arthritis (n=70). 173 were candidates to biological therapy and 468 were
proposed or already treated with classic immunosuppressants. 532 patients were
prescribed INH, of whom 14 refused and 10 suspended for intolerance (9 hepatotoxicity and 1 medullar aplasia). The remaining 109 were proposed only for
clinical monitoring. No patient developed TB after the screening program.
Conclusion: In this population, 80% required chemoprophylaxis with INH and
only 0,02% developed intolerance. The TB screening program used was effective,
with no cases of TB reported, however these results did not allow calculating its
impact in reducing the risk of TB.

P2677
Impact of the global economic crisis on the possible increase TB incidence in
Serbia
Miroslav Ilic, Vesna Kuruc, Ivan Kopitovic, Svetlana Kasikovic Lecic. Policlinic,
Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia
Introduction: Turbulence of the global economic crisis spilled over into Serbia.
Serbia got the economic stability of the bond in the beggining of this millennium.
The health system has also started functioning properly, DOTS was implemented
100% in Serbia, period 2004-2009. But epidemiological analysis of TB can’t avoid
the economic factors, as a personal standard of individual and society development
are factors influencing the incidence.
Method: We used economic indicators (number of non/employees, index movements in salaries, annual price index, the movement of income per capita) and the
movement TB incidence in 1990-2010 in Vojvodina (northern Serbia- 25% of the
total number of population).
Results: The incidence of TB decreased from 38.28 to 17:08, but had two tops
- middle of 90’s and the beginning of this millennium. Continuing decline in the
number of employes by 2003. (234 per 1000 population) from 2004. g. there is a
slight increase in employment. But, by 2009. again saw a drop, and continues to
this day. Chain index of nominal net earnings showed the highest growth at a time
when “inflation is raging” - mid 90s in Serbia.
The analysis of these parameters with the movement of TB in Vojvodina found low
correlation between the rate of TB patients and the number of workers per 1000
population (r = 0.190). Correlation analysis revealed a strong correlation between
rates of TB and the chain index of nominal net earnings (r = 0.513).
Conclusion: However, 100% implementation of DOTS strategy in Serbia hope
that the economic crisis will not affect the eventual increase in TB incidence and
the possibility of resistant forms of TB.
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P2678
Childhood tuberculosis in Iasi County, Romania: 10 years review
Violeta Cojocariu 1 , Adriana Sorete Arbore 1 , Rodica Sorete Arbore 2 . 1 Outpatient
Service, Clinic of Pulmonary Diseases, Iasi, Romania; 2 Epidemiology
Laboratory, “Sf. Spiridon” Emergency Clinical Hospital, Iasi, Romania
TB represents a major healthcare problem in Romania.
The incidence of TB in children registered, in Iasi County, significant annual
changes (47.4%ooo in 2001 to 26%ooo in 2010).
Aim: Analysis of TB characteristics in children in a high incidence TB County.
Method: Retrospective study of TB cases in persons 0-14 years old, registered
and treated 2001- 2010. WHO recommendations were used.
Demographic data, TB contact, site of TB, bacteriological status, co morbidities
and treatment results were followed up.
Results: 763 children were notified in 10 years, males – 52%; 70.2% from rural
area,
TB contact – 47.5%.
TB meningitis – 4.8%(37), disseminated TB - 0.9% (7).
HIV positive were 5.5%.
88.3% cases were extra pulmonary TB, 11.6% pulmonary TB.
Bacteriological status: 132 Mt culture positive (19.2%). Out of 63 Mt strains with
DST, 84.1% were susceptible.
Treatment results: successful 9.9%, died 2.6%.
Treatment results in 10 MDRTB cases: 70% success, 10% default and 20% in
treatment.
Out of 42 HIV positive TB cases: 71.4% were successfully treated, 21.4% died,
2.3% failed, 2.3% defaulted.
Conclusions: 1. High TB incidence in childhood, important percent of bacteriological confirmation and severe TB forms point out the gravity of TB endemic in
this area;
2. Death rate – 2.6% in this cohort was registered mainly in HIV co infected cases
and TB meningitis;
3. Despite of co infection and MDRTB, the success rate was high: 92.9%;
4. TB in child hood is an important marker for TB endemic in Iasi area and
pulmonologists need to focus on accurate diagnosis and treatment.

P2679
Molecular epidemiology of multi drug resistance tuberculosis isolates from
pulmonary tuberculosis cases from Lucknow, India
Kanchan Srivastava 1 , Dinesh Kumar Tripathi 2 , Surya Kant 3 , Kishore
K. Srivastava 4 . 1 Department of Pulmonary Medicine, Chhatrapati Shahuji
Maharaj Medical University UP, Lucknow, UP, India; 2 Department of
Microbiology, Central Drug Research Institute, Lucknow, UP, India
Background: Drug resistant tuberculosis (DR-TB) is a man made problem and
major public health concern issue in India as well in abroad. Molecular epidemiology has become an important tool for TB transmission surveillance and it also
allows to discriminate between reinfections and relapses as well as to detect crosscontamination of specimens in the laboratory.
Objective: We conducted a molecular epidemiologic analysis of 82 Multi drug resistance Mycobacterium tuberculosis isolates from patients presenting pulmonary
tuberculosis in Lucknow, India.
Method: We have isolated and cultured mycobacterium on Lowenstein-Jensen
medium from sputum samples, collected from patients attending OPD at CSM
Medical University, UP. Those isolates which were characterized to be M. tuberculosis complex by morphological, biochemical and molecular techniques were tested
for their resistance to the four first –line drugs Isoniazid, Rifampicin, Ethambutol
and Streptomycin by 1% proportion method on LJ medium. We also performed
DR, VNTR typing, and IS6110 on 82 MDR-TB isolates.
Results: The polymorphic data showed significant level of dissimilarities among
all isolates. Out of 82 patients, a number of VNTR’s were detected without showing any standard profile. On comparing the DR and VNTR data, we could only
demonstrate that polymorphism do occur among clinical isolates of MDR-TB.
Conclusion: Our results suggest that VNTR and DR typing is practically useful
for application to molecular epidemiological of M. tuberculosis.

P2680
Resistance pattern to WHO category IV anti tuberculous drugs in patients
suspected of multidrug resistance tuberculosis presenting to a specialist clinic
in Maharashtra, India
Prashant Chhajed 1 , Arvind Kate 1 , H.S. Sandeep 1 , Parag Chaudhari 1 ,
Santhakumar Subramanian 1 , David Miedinger 2 , Joerg Leuppi 2 , Michael Tamm 2 .
1
Pulmonology, Fortis-Hiranandani Hospital, Vashi, Navi Mumbai, Maharashtra,
India; 2 Pulmonology, Institute of Pulmonology, Medical Research &
Development, Mumbai, Maharashtra, India
Rationale: Patients with suspected multi drug resistant tuberculosis (MDR TB)
may be empirically started/maintained on WHO category 4 regimen. We retrospectively analyzed the drug sensitivity pattern to CAT IV anti TB drugs in patients
suspected to have MDR TB.
Methods: 67 consecutive patients suspected to have MDR TB & subsequently
having sputum or BAL for TB culture positive with drug sensitivity tests were
retrospectively analysed.

Results: 43/67 patients (64.1%) had MDR TB. 4/67 patients (5.9%) had extremely
drug resistant tuberculosis (XDR TB). 22/67 patients (32.8%) had resistance to all
first line anti TB drugs. Out of the 5 drugs tested in CATEGORY IV: 4/67 patients
(5.9%) had resistance to all 5 drugs, 10/67 patients (14.9%) to 4 drugs, 11/67
patients (16.4%) to 3 drugs, 17/67 patients (25.3%) to 2 drugs & 10/67 patients
(14.9%) to one drug.
Drug
Isoniazid
Rifampicin
Pyrazinamide
Ethambutol
Streptomycin

Resistance

2nd line drug

Resistance

57/66 (86.3%)
46/66 (69.6%)
36/59 (61.0%)
31/65 (47.6%)
45/65 (69.2%)

Amikacin
Capreomycin
Kanamycin
Ethionamide
PAS
Ofloxacin
Moxifloxacin
Levofloxacin
Clofazimine

03/50 (6.0%)
04/60 (6.66%)
04/64 (6.2%)
32/64 (50.0%)
17/62 (27.4%)
28/60 (46.6%)
14/43 (32.5%)
04/11 (36.3%)
00/44 (00%)

Conclusion: In vitro drug resistance to CATEGORY IV anti TB drugs is high in
our region in patients suspected to have MDR TB. All patients with suspected MDR
TB do not exhibit resistance to rifampicin or isoniazid.This poses challenges to
administering empiric anti-TB treatment in the management of MDR TB. Should
empiric treatment of MDR TB (whenever administered) include rifampicin and
isoniazid?

P2681
Antituberculosis drug resistance rates in patients newly diagnosed with TB in
Istanbul
Ogun Sezer 1 , Faruk Ciftci 2 , Erkan Bozkanat 3 , Tuncer Ozkisa 2 , Hatice Kaya 2 ,
Tuba Ursavas 2 , Zafer Kartaloglu 2 . 1 Department of Microbiology, GATA TAF
Rehabilitation Center, Ankara, Turkey; 2 Department of Pulmonary, GATA
Haydarpasa Training Hospital, Istanbul, Turkey; 3 Department of Pulmonary, Air
Force Academy Dispensary, Istanbul, Turkey
Background: Our hospital serves about 70% of all patients with tuberculosis (TB)
in Turkish Armed Forces.
Aim: To assess drug resistance rates in soldier new patients with TB followed in
our hospital
Method: Culture positive all new patients admitted to hospital between 1st of
December 2006 and 1st of August 2010 enrolled into the study. 28 cases thought
as relapse excluded the study. Drug susceptibilities in all patients were determined
with BACTEC 460 TB.
Results: Drug susceptibility test was performed in 302 cases. Of all were men.
Mean age was 21,7±2,1 years. 235 patients had smear and culture positivity. 67
had only culture positivity. 16 patients with pleural TB had culture positivity.
17,2% of all cases had at least one drug resistance. Isoniazid (H), streptomycine
(S), rifampicin (R), and ethambutol (E) resistance rates were 14,3%, 1,9%, 4,6%,
and 5,6% (respectively). 14 cases (4,6%) had multidrug resistance (H+R). H+S
resistance was 0,7%. H+E resistance was 0,3%. H+R+E resistance was 1,5%.
H+R+E+S resistance was 1,8%
Conclusion: In soldier patients, who are strongly representative of the young
population in Turkey, H resistance was high. Others were acceptable levels.

P2682
Drug sensitivity pattern (first line ATT) in DOTS failure & relapse cases (Cat
I & Cat II) rntcp, India
Govind Narayan Srivastava, Manoj Meena, Pavan Yadav, Jitendra Meena,
Moosa Hussain. Tuberculosis & Respiratory Diseases, Institute of Medical
Sciences, Varanasi, UP, India
Background: Patients with pulmonaryTB require retreatment if they fail or develop relapse following the initial treatment on DOTS (Cat I or II). Early diagnosis
of such cases is important to prevent the drug resistant tuberculosis. If diagnosed
as MDR TB,it should be treated aggressively, thus treatment can be rationalized
and outcomes of relapse & failure cases can be improved by performing DST
(drug sensitivity test).
Objective: To know the drug sensitivity pattern among DOTS failure & relapse
cases by culture of sputum & drug sensitivity.
Material & methods: 60 cases who were smear or culture positive at the end of
DOTS treatment were registered (cat I & cat II). 42 patients out of 60 had already
completed cat I DOTS & 18 patients were of DOTS cat II. Early Morning sputum
samples were collected for culture & DST in Egg based LJ media was used for
AFB culture & DST. it was performed by using the proportion method. Results
were obtained at the end of 6th week post culture. All these patients had clinical
as well as radiological deterioration after DOTS therapy completion.Study was
conducted in dept.of TB & CHEST DISEASES.IMS.
Result: 14 patients out of 42 cases of DOTS CAT I turned out to be multi drug
resistant cases(33.33%.)which were resistant to H & R respectively.8 out of 18
cases of DOTS CAT II turned out to be MDR cases(44.44%.).
Conclusion: 33% of CAT I failure cases developed MDR TB which is very
alarming & the result of present trial supports the performance of early culture &
DST in all patients of failure & relapse cases.44%of CAT II patients developed
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MDR TB which is again discouraging & warrants to search the cause behind such
high incidence of drug resistance.

P2683
Awareness about MDR-TB in private medical practitioners of Pune City
Tushar Sahasrabudhe, Tinku Joseph, Shailesh Meshram, Ankur Pathak.
Department of Pulmonary Medicine, Padmashree Dr. D.Y. Patil Medical College,
Pimpri, Pune, Maharashtra, India
Revised National TB Control Programme (RNTCP) is being implemented in Pune
city since 1998 and is providing treatment under DOTS strategy. In view of
increasing prevalence of MDR-TB, DOTS plus has also been recently introduced.
However the fact remains that a large number of sensitive as well as MDR-TB
patients are being treated by private medical practitioners. We conducted a questionnaire based KABP (Knowledge, Attitude, Beliefs and Practices) survey for
private practitioners managing MDR-TB cases. The questionnaire was self filled
by the participants. The answers were scored as good, average and poor considering WHO guidelines and RNTCP norms as a standard. A total of 425 private
practitioners were assessed. 54.95% of practitioners were rated as average, 13.35%
as poor and 31.7% as good in KABP. 405 allopath practitioners had better scores
compared to 20 alternate medicine practitioners (P < 0.0001). Those who had
received RNTCP modular training had better scores (P < 0.0001) but attending
the seminars on TB had less impact (P < 0.005). Those with post graduation
had better scores but super specialists had scores even lesser than the general
practitioners. 83.53% felt that TB Sanatoria should open again. While 72.71% felt
that MDR-TB is difficult to treat, only 32% were willing to notify their cases to
RNTCP for further management. The survey throws light on the private practice
scenario which may be an important hurdle in successful control of MDR-TB. The
private practitioners need to be aggressively educated and involved in the RNTCP.

P2684
Latent tuberculosis infection among close contacts of multidrugs-resistant
tuberculosis patients in eastern Taiwan
Chih-Bin Lin 1,2 , Jen-Jyh Lee 1,2 , Hsu-Wen Chou 3 . 1 Internal Medicine, Tzu Chi
General Hospital, Hualien, Taiwan; 2 Internal Medicine, School of Medicine, Tzu
Chi University, Hualien, Taiwan; 3 Graduate Institute of Epidemiology and
Preventive Medicine, College of Public Health, National Taiwan University,
Taipei, Taiwan
Tuberculin skin test (TST) and QuantiFERON-TB Gold in Tube test (QFT-GIT)
are diagnostic tools for detection of Mycobacterium tuberculosis infection. These
tests can be used to study the rate of infection in contacts of multidrug-resistance
tuberculosis (MDR-TB) patients.
We performed TST and QFT-GIT to close contacts of MDR-TB patient in eastern
Taiwan to evaluate the transmission and the efficiency of such tests.
A total of 592 close contacts of 112 confirmed MDR-TB patients were included in
the study. TST-positive subjects were 310 (52.4%) and QFT-GIT-positive contacts
were 326 (55.1%). Both tests are positive in 217 patients (37%), TST-positive and
QFT-GIT-negative in 93 (16%), TST-negative and QFT-GIT-positive in 109 (18%),
and both negative in 173 (29%). People older than 50 and aborigines showed
higher rates of QFT-GIT-positive than people younger than 30 (69.9% vs.39.2%)
and non-aborigines (60.5% vs. 30.6%).
Both TST and QFT-GIT can be used to detect latent tuberculosis infection, and
both tests should be used in conjunction with risk assessment, radiography and
other diagnostic tools. High incidence of latent tuberculosis infection among close
contacts of MDR-TB patients in eastern Taiwan were detected and close follow
up and monitoring are mandatory for early detection of possible active MDR-TB
cases.

P2685
Dynamics of MBT drug resistance in a specialized urban TB hospital
(Saratov, Russia)
Liudmila Pankratova 1 , Ekaterina Pereselentseva 2 , Aleksandr Filippov 1 . 1 Chair of
Phthisiopulmonology, Saratov State Medical University, Saratov, Russian
Federation; 2 Microbiology Lab., TB City Hospital, Saratov, Russian Federation
DR dynamics over 2006-2011 was studied in a Specialized Urban TB Hospital.
Sputum from 1962 was tested for MBT DR. During the years 2006-2009, both
primary (from 36.3% to 68.0%) and secondary DR (82.1% to 90.8%) was found
to be increasing. But in 2011 primary DR decreased to 54.8% (a 13.2% drop).
Secondary DR keeps growing: 88.7% in 2010 and 91.5% (the absolute peak
over the entire study period) in 2011. Similar tendencies have been found for
monoresistance.
Over 2006-2009, MDR in primary DR doubled – from 16.8% to 34.2% (p<0,001),
and in secondary DR it increased from 53.8% to 64.0% (2010). However, the
latter parameter is showing signs of slight improvement: in 2011, MDR was 25.8%
(8.4% less) for primary DR and 59.8% (-4.2%) for secondary DR.
By specific drugs: primary DR to H decreased in 2009-2011 to 32.3% (-16.4%), to
R to 29.0% (-7.8%), to E to 19.4% (-8.2%), to S to 28.7% (-19.2%). Regretfully,
a similar tendency was not observed for seconday DR.
Dynamics analysis of MBT resistance to various H concentrations during treatment
of 44 patients showed that 11.4%% of them were and remained DR to H (10

mkg/ml) 59.1% of them remained non-DR to H (10 mkg/ml) 11.4% developed
DR to this concentration during treatment, in 18.2% strains sensitive to H10
developed.At the start of treatment, 70.5% were H10 non-resistant; later on nonresistance was found in 77.3%. Non-resistance to low H concentrarion (1 mkg/ml)
was 20.5% at the onset and 15.9% at follow-up test.
Conclusion: A certain primary DR improvement has been observed. Issues of DR
amplification require further study.

P2686
Multidrug-resistant tuberculosis in the western region of Algeria
Aissa Ouardi 1 , Mourad Hadjadj 2 , Yahia Berrabah 1 . 1 ORAN, CHUO, Oran,
Algeria; 2 TLEMCEN, CHUT, Tlemcen, Algeria
Introduction: The MDR-TB is entirely man-made and is the result of a failure in
effective implementation of anti-tuberculosis national plan (PNLT).
What assessment do we have of curing it in the western region of Algeria?
Material and method: A longitudinal descriptive study involving 97 patients
followed for MDR-TB from January 2005 to December 2009 and put in 2nd line
regimen with a duration of at least 21 months and including 05 drugs (Ofloxacin,
Ethionamide, Kanamycin, Cycloserine and Pyrazinamide)
Inclusion Criteria: Patient with MDR-TB documented to INH and Rifampicin at
least. Patient who underwent at least 02 chemotherapy regimens including one
eight-month regimen that always have positive smears.
Results: Average age: 29 years
Extreme age: 15 to 61 years
45% of patients aged between 25 and 34 years. Sex ratio 1,4.
33% of patients from the wilaya of Mostaganem
07 familial cases observed
06 patients are diabetic, one patient with HIV co-infection.
96% of exclusive lung locations
92% of patients received at least 02 treatments before drug susceptibility test
Of the 97 patients, 59 are cured, 14 patients in failure, 15 died and 09 have given
up treatment.
82,5% of patients have benefited from a drug susceptibility test, the resistance to
INH and Rif is observed in 100% of cases, streptomycin in 50% of cases and
Ethambutol in 23% of cases.
For patients who have finished their treatment, the cure rate is 61%.
Conclusion: MDR-TB represents a threat which we must face with determination,
respecting and reviving the PNLT in order to prevent the emergence of multiresistant bacilli.

P2687
Risk factors of time to sputum smear conversion in multi-drugs resistant
tuberculosis patients in Iran
Parvaneh Baghaei Shiva, Majid Marjani, Payam Tabarsi, Mohammad
Reza Masjedi. Clinical Tuberculosis and Epidemiology Research Center, National
Research Institute of Tuberculosis and Lung Disease, Tehran, Islamic Republic of
Iran
Objectives: Treatment of multidrug resistant tuberculosis is difficult and expensive. Sputum conversion is a proper monitoring tool in treatment of these patients.
Also reducing the time of conversion is an important infection control measure.
This study was performed to evaluate the time and predictors of sputum conversion
in the pulmonary MDR-TB patients.
Methods: During 2003-2011, all patients with documented MDR-TB in referral
center, Tehran, Iran, were recruited. All patients received standard treatment consisted of Ofloxacin, Prothionamide, Amikacin and Cycloserine. All demographic
and characteristic factors were studied. Time of sputum conversion was evaluated
to predictors by conducting survival analysis (using a Cox proportional hazards
model).
Results: Of 298 recruited MDR-TB patients, 171 patients were male and 178
patients were Iranian. The median age was 41years. 60% of patients had the
history of TB treatment. The median time to sputum conversion was 51 days.
Diabetes mellitus, co-disease, adverse drugs reaction and male sex delayed sputum
conversion.
Conclusion: Most MDR-TB patients achieved sputum smear conversion within
51 days. DM, adverse effects, male gender and co-disease were predictors of delay
conversion.

P2688
The effectiveness of MDR TB treatment in children and adolescents
depending on its duration
Gulbadan Bekembaeva, Arike Alenova, Larisa Kastykpaeva. Department of
Pediatrics of MDR TB, National Center for TB Problems, Almaty, Kazakhstan
Target: was to study the effectiveness of treatment of TB with multiple drug
resistance with drugs of second line depending on duration of intensive and
continuation phases.
Materials and methods: Group I – 50 patients treated by short regimens (intensive
phase from 2 to 4 months, continuation phase from 12 to 16 months) up to adoption
of standardized schemas and terms of treatments with DSL during 2001 to 2006.
Group II – 50 children and adolescents treated with DSL according to terns of

495s

M ONDAY, S EPTEMBER 3 RD 2012
treatment recommended by WHO (intensive phase not lesser than 6 months and
continuation phase not lesser than 18 months) during 2007 to 2008. Groups to
be compared were virtually identical by gender and age. During 2001 to 2006
frequency of primary forms of drug resistant TB among children and adolescents
constituted 37.5% while during 2007 to 2008 - 8.1% (P?0.05).
Results: In the Group I treatment effectiveness constituted 84.0%, relapse emerged
in 10.0% of patients of this group. Three adolescents (6.0%) died, one of them died
diabetes mellitus, two others from progressing TB process and polyorganic insufficiency. Dynamic observation of children and adolescents showed that effective
treatment was marked in 48 (96.0%). Out of 16 (32.0%) of patients with positive
sputum smear outcome “cured” was stated in 11 (22.0%), outcome “treatment
completed” in 32 (64.0%) patients without positive smears. Failure was marked
in 2 (4.0%) children and adolescents, and further they were administrated the
treatment with drugs of the third line. Thus, despite of more complicated TB
structure in the Group II, durable regimen of chemotherapy led to cure MDR TB.

P2689
The comparative analysis of treatment effectiveness in children and
adolescents with MDR TB with anti-TB drugs of the first and second lines
Tleuchan Abildaev, Gulbadan Bekembaeva, Larisa Kastykpaeva. Department of
Pediatrics of MDR TB, National Center for TB Problems, Almaty, Kazakhstan
Target: To study outcomes of treatment with anti-TB drugs of the first and second
lines and follow-up results in children and adolescents with TB.
Materials and methods: Comparative retrospective cohort study was conducted
among 160 children and adolescents. Group I constituted from 80 patients treated
with anti-TB of the second line and Group II from 80 patients treated with anti-TB
drugs of the first line.
Results: Family contact with patients with MDRTB played the great role in 71.0%
of patients in the Group I, while among patients of the Group II in 47.5%. Primary
TB forms occurred more frequently among patients of the Group II (61.8%),
secondary TB forms did among patients of the Group I (81.4%). Frequency of
complications was also higher among patients of the Group I. So, bronchial TB
was diagnosed in 63.0% and 11.2%, TB pleurisy in 35.0% and 11.2% relatively,
hemoptysis, lung tissue destruction and atelectasis were observed in 26.0%, 2.0%
and 9% of patients of the Group II. Processes with destruction were in 81.2% of
patients of the Group I, and those of the Group II did in 28.2% only. Patients
with positive smear were by 2 times more (62.3%) in the Group I than in the
Group II (30.0%). MDR: in 100% of both groups culturally only. Thus, analysis
of outcomes and follow-up control showed that among patients with MDR TB
treated with drugs of the first line 5 (6.2%) patients of the Group II died, while
among patients treated with DSL one adolescent only died. Relapse emerged in
12.5% of children and adolescents of the Group II. This fact proves the necessity
to administrate the therapy with DSL to the children and adolescents with MDR
TB.

P2690
Development of multi-drug resistant tuberculosis among patients treated
with category II regimen: A lung center of the Philippines experience
Sablan Augusto Jr. 1 , Joven Gonong 1 , Lawrence Raymond 1 , Vivian Lofranco 2 .
1
Pulmonary Medicine, Lung Center of the Philippines, Quezon City, Philippines;
2
Public Health Domicilliary Unit, Lung Center of the Philippines, Quezon City,
Philippines
We need to re-evaluate the use of Category II since this contradicts the principle
of adding a single drug to a failing regimen.We did a retrospective chart review
of patients who received category II from December 2006 until December 2009.
The objective was to determined the incidence of MDR-TB among patients who
received category II regimen.
There were 363 patients who received category II treatment 16 (4.4%) patients
had mono-resistance, 14 (3.9%) patients had Polyresistance, 129 (35.5%) were
MDR-TB. 152 (41.9%) were culture negative and 52 (14.3%) were culture positive
but fully susceptible. Of the 129 patients who developed MDR-TB, 58 (45%)
belonged to the Category I failure group, 46 (33.3%) belonged to the Relapse
group and 25 (27.5%) belonged to the RAD group.
Incidence of MDR-TB
Indications for Category II
Category I Failure
Relapse
RAD
Total

MDR-TB

Monoresistance

Polyresistance

Culture
negative

Fully
susceptible

58 (45%)
46 (35.6%)
25 (19.4%)
129

5 (31.3%)
5 (31.3%)
6 (37.5%)
16

5 (35.7%)
5 (35.7%)
4 (28.6%)
14

56 (36.8%)
60 (39.5%)
36 (23.7)
152

10 (19.2%)
22 (42.3%)
20 (38.5%)
52

The incidence of MDR-TB among patients who received category II treatment
from was 35.5%. Of these, the highest was among Category I failure at 45%,
followed by Relapse 35.6% and RAD at 19.4%.
We recommend that patients with category I failure should no longer receive category II treatment. Instead, MDR-TB screening should be done and standardized
treatment for MDR-TB should be started. As for RAD, and Relapse, MDR-TB
screening should also be done and we need to carefully re-evaluate the use of
Category II treatment regimen.

P2691
Territorial distribution of multi-drug-resistant tuberculosis in Paraiba, Brazil
Kelly R.L. Figueiredo 1 , Vanessa L.A. Teotonio 1,2 , Alessandra B.M. Oliveira 2 ,
Gerlania S.D. Sousa 1,2 , Georgia F.P. Winkeler 1,2 ,
Agostinho Hermes Medeiros-Neto 1,2 . 1 Centro de Ciências Médicas,
Universidade Federal da Paraíba - UFPB, Joao Pessoa, PB, Brazil; 2 Pulmonary
Division, Hospital Clementino Fraga, Joao Pessoa, PB, Brazil
Background: Multidrug-resistant tuberculosis (MDR-TB) is a worldwide concern
but its magnitude in the state of Paraiba -Brazil has not been reported.
Objective: To enroll all cases of MDR-TB in State of Paraiba and check territorial
distribution.
Methods: Using tabulated data collected by the MDR-TB Epidemiologic Vigilance
System, in the period January 2002 to December 2010, we enrolled cities of residence of each case and provided an territorial picture o MDR-TB, regarding space
distribution and city population. Population data were collected from Brazilian
Institute of Geography and Statistics - IBGE, June 2008.
Results: Paraiba is the 13th Brazilian State in order of population (3,769,977
inhabitants, 1.9% of Brazilian population). Total tuberculosis cases in Paraiba
were 7332 (1.4% Brazilian cases). Absolute number of MDR-TB was 39 (1,3%
of total Brazilian cases). The proportion of MDR-TB and total tuberculosis cases
in Paraiba was 0,53%. In concerning to territory distribution, MDR-TB cases
scattered over 19 of 223 cities of Paraiba. Although most inhabited cities presented
more cases, it did not happen in a proportional fashion. Some important cities
(50 to 100 thousand inhabitants) presented no case. More interesting, MRD-TB
occurred also in small cities, with less than 3.000 inhabitants. More than one third
of cases occurred in cities with less than 50,000 inhabitants. Most cases occurred
less than 200Km from capital (Joao Pessoa).
Conclusion: MDR-TB cases are scattered over 19 cities in Paraiba, including less
inhabited cities. Preventive approaches, early diagnosis and the development of
effective and relatively inexpensive methods of case search should be emphasized.

275. Tuberculosis: invasive diagnostic and
therapeutic interventions
P2692
Diagnostic role of fiberoptic bronchoscopy in suspected smear negative
pulmonary tuberculosis
Mahler Beatrice, Ramona Nedelcu, Ruxandra Ulmeanu, Gina Ciolan,
Mihaela Tanasescu, Mara Popescu, Constantin Marica. Pneumology, INP Marius
Nasta, Bucharest, Romania
Background: Sputum smear-negative pulmonary tuberculosis is a common problem faced by clinicians. Bronchoscopy-related transmission of Mycobacterium
tuberculosis is rarely reported.
Methods: The retrospectively study evaluated 40 patients(26males, 14females;
mean age 45±19.6years; range:19-88years) who had respiratory symptoms and radiographic findings consistent with pulmonary TB, but who were unable to produce
sputum spontaneously or had three samples of spontaneously produced sputum
that was smear-negative for AFB. Induced sputum tests, bronchial washings and
bronchoalveolar lavage were performed where indicated. The relevant specimens
were sent for direct smear for acid fast bacilli by Ziel-Neelsen method and culture
for M. tuberculosis in Lowenstein medium. Data obtained were analyzed using
MS Excel 2007.
Results: Bronchoscopy confirmed or contributed to the diagnosis in 18 patients. In
8 patients(45.5%) upper lobe mucosal inflammation with/without narrowing and
scarring was detected. Sputum culture confirmed the diagnosis in 12(30%) cases:
7(17.5%) had culture positive specimens(p<0.005), 4(10%) was culture positive
on bronchoscopy and one(2.5%) on induced sputum. All patients had negative HIV
test, 31(77.5%) new cases and 35(87.5%) with high erythrocyte sedimentation rate.
Majority of radiological findings were infiltrative ulcerated and cavitation lesions
which affect one lobe lung.
Conclusions: Flexible bronchoscopy is a widely accepted diagnostic modality
for tuberculosis specifically in patients who cannot produce an adequate sputum
sample despite hypertonic saline induction. Bronchial aspirates obtained during
bronchoscopy considerably increase the diagnostic yield in tuberculosis.
P2693
Prospective cytopathological study of bronchial washing for the diagnosis of
pulmonary tuberculosis
Tinatin Mamaladze, Marina Kikvidze, Lali Mikiashvili. Cytopathological
Department, National Center for Tuberculosis and Lung Diseases (NCTBLD),
Tbilisi, Georgia M/XDR-TB Management Department, National Center for
Tuberculosis and Lung Diseases, Tbilisi, Georgia M/XDR-TB Management
Department, National Center for Tuberculosis and Lung Diseases, Tbilisi,
Georgia
Background: TB diagnosis is mostly complicated and late in sputum smear neg-
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ative cases. Bronchial washing cytopathological study may be useful for early
diagnosis of pulmonary tuberculosis (PTB) as macrophages can respond to a
variety of cellular signals and response to local cues.
Aim: Assessment of possibility of involvement bronchial washing cytopathology
in PTB diagnosis as one of the most valuable and rapid method in order to improve
surveillance and care of TB-infection.
Methods: 53 sputum smear negative adult patients had undergone diagnostic
investigations including CXR, bronchoscopy, bacteriological, immunological and
cytopathological tests. Cytopathologically TB diagnosis was established when
elements of TB-granuloma and multinuclear macrophages were found in the
bronchial washing’s smears. All results were compared to bacteriological data
("gold standard”).
Results: From patients, 25 were diagnosed cytopathologically as PTB. In 19 cases
results were confirmed by “gold standard” and in 6 case – excluded. Notable,
that from 19 PTB patients, 11’s bronchial washing’s smears were negative. From
28 patients, where TB cytopathologically wasn’t suspected, in 5 cases PTB was
confirmed by bacteriological tests. Hence, cytopathological study’s Se was 76%
and Sp – 82%, +PV - 79% and -PV-79%, LR+ - 4,26 and LR- was 0,29.
Conclusions: Presented study showed quit high specificity in PTB diagnosis. Main
strategic focus was that bronchial washing’s samples were sensitive to multinuclear
macrophages. and thus, it can be performed a powerful diagnostic tool. Though,
further fundamental researches and envelopment of cytospine method in PTB
diagnosis is needed.

P2694
Role of minimal invasive transcervical main bronchial surgical closure in
MDR destructed lung treatment
Cristian Paleru 1 , Ioan Cordos 1 , Victor Spanu 2 , Olga Danaila 1 , Emilia Crisan 3 ,
Mihai Dumitrescu 1 , Radu Stoica 4 , Adrian Istrate 1 . 1 Thoracic Surgery, National
Inst of Pneumology, Bucuresti, SECT 5, Romania; 2 Pneumology, National Inst of
Pneumology, Bucharest, SECT 5, Romania; 3 Bronchology, National Inst of
Pneumology, Bucuresti, SECT 5, Romania; 4 Anaesthesiology, National Inst of
Pneumology, Bucharest, SECT 5, Romania
Introduction: Lack of ventilation and atelectasis is an old mean of treatement
for TB treatement since preantibiotic era.MDR destructed lung frequent require
pneumonectomy but these category of patients are not fit or are reluctant to pneumonectomy.Our method propose an transcervical minimal invasive surgical method
non agresive to generate atelectasis to affected lung thus preserving the other good
lung and allow the patient the necessary time to become later a candidate for a
pneumonectomy indiferent right or left.
Material and method: We present the 2 cases of 2 female patients with MDR tb
one left side other right side with an intact lung and another destructed lung.We disect cut and suture the main bronchus transcervically minim invasive and detached
the ill lung from the other.
Results: Both patients have suported very well the minioperation with an subsequent lung atelectasis.for the right lung patient we performed later a right 2
step pneumonectomy and the left sided one died 7 weeks after the operation
from an miocardial infarctus.Both patients were well tolerating the miniopertion
and the right one suported perfect the postponed pneumonectomy.No operatory
complications or incidents were observed.
Conclusions: Using minimal invasive procedure for cuting the air acces to the
affected lung allow a good chance of healing for a poor status MDR patient allow
a good cooperation from the patient and later an easy tolerated and accepted pneumonectomy with minimal surgical risck of postpneumonectomy bronhial fistula
since the bronhus is already cicatrised at the pneumonectomy etap.We present in
first comunication a minimal invasive transcervical approach of the right main
bronchus.

P2695
Pneumonectomy in pulmonary tuberculosis. To do or not to do?
Igor Motus, Alexander Bazhenov, Elena Kildyusheva. Thoracic Surgery, Urals
Research Institute for Phthiziopulmonology, Ekaterinburg, Russian Federation
Thoracic Surgery, Urals Research Institute for Phthisiopulmonology,
Ekaterinburg, Russian Federation Chemotherapy, Urals Research Institute for
Phthisiopulmonology, Ekaterinburg, Russian Federation
Background: Pneumonectomy (PE) often remains an only chance for recovery in pulmonary tuberculosis (PTB) patient with destroyed lung. But the high
complications rates often hinder the surgical activeness.
Aims: To assess results and determine optimal conditions for performing PE in
PTB patients.
Methods: A review was performed of 47 patients with PTB underwent PE during
last 5 years. Male/female ratio 27/20. In all cases there was cavitary disease with
total lung spread. Empyema complicated the disease in 9 cases. Drug resistance
was in 41(87,2%) cases including MDR in 32(68,1%). Sputum smear negativation
was achieved before the operation in 29 (61,7%). Multimodal therapy to reduce
PTB activity and to improve patient’s general condition was carried out and continued 16-24 months after surgery. Right PE was in 21 patients and left – in 26.
Bronchial stump covering was done.
Results: Postoperative complications were in 19 patients (40,4%) including bronchopleural fistulas (BPF) and empyema in 10 (21,3%. Hospital mortality rate was
6,4%. The complications were connected with PTB reactivation. Obvious risk fac-

tors were previous empyema, MDR and MBT+ at the time of operation (p<0,05).
In 2 cases BPF were closed by reamputation and in 5 were healed simultaneously
with PTB regression in the opposite lung. Of those operated more than 3 years ago
and followed up 6 (22,2%) died from PTB progression and 17 (62,9%) are free of
disease including those passed through complications.
Conclusions: The rate of recovery achieved approved the active surgery despite
heavy subsequent course. The adhesion to treatment is obligatory.

P2696
Surgical treatment of first-found destructive pulmonary tuberculosis
Tulkun Kariev, Sunnatilla Abulkasimov, Sherzod Rakhmanov. Thoracic Surgery,
National Centre of Phthisiology and Pulmonology, Tashkent, Uzbekistan
Resection operations were performed in 261 patients (males – 155, females - 106)
with first-found destructive tuberculosis after 3-6 month long ineffective chemotherapeutic treatment. The majority of patients (220 – 84.3%) were in young age –
from 20 to 40 years old. After a course of chemotherapy, infiltrative tuberculosis
with lysis was diagnosed in 12 patients (4.5%), tuberculoma – in 101 (38.7%),
fibrous-cavernous – in 148 (56.8%). Mycobacteria of tuberculosis in sputum were
observed in 98 patients (37.5%). Segmental lung resection was performed in 112
patients (43.0%) enucleation of tuberculoma – in 13 (5.0%), lobectomy – in 100
(38.3%), combined resection – in 8 (3.0%), and pulmonectomy – in 27 (10.7%).
After operation, bronchial fistula and pleural empyema developed in 8 patients
(3.1%), early re-activation of the tubercular process – in 10 (3.8%), pneumonia of
the operated lung – in 5 (1.9%). These complications in 5 patients were eliminated
by therapeutic treatment, in 9 – by repeated operations. A total of 3 patients died
from re-activation of tuberculosis, bronchial fistula and pleural empyema.
Conclusion: At first-found destructive pulmonary tuberculosis after ineffective
chemotherapy course, sparing resection operations are the final stage of complex
therapy with low frequency of post-operative complications and high effectiveness
of surgical treatment (96.5%).

P2697
A randomized study of the bronchoscopic valve blockade of the affected part
of the lung in the complex treatment of patients with cavitary drug-resistant
pulmonary tuberculosis
Sergey Sklyuev, Denis Krasnov. Clinical, Novosibirks TB Research Institute,
Novosibirsk, Russian Federation
In according to the existing hypothesis application of the endobronchial valve will
result in a selective curative atelectasis of the affected part of the lung, which
contributes to early closure of cavities.
Aims: To assess and to analyze the influence of the endobronchial-valve therapy
on the current of the disease.
Methods: We have compared the efficacy of endobronchial-valve therapy in the
complex treatment of patients with cavitary drug-resistant pulmonary tuberculosis
against the standard therapy. The closure of cavities was selected as a criterion
of effectiveness. In total, 68 patients with drug-resistant destructive pulmonary
tuberculosis were taken into the study, they were randomly divided on two groups
- one for 33 patients for endobronchial-valve installation (EBV) and another – for
35 to receive standard treatment (control group). Standard chemotherapy for all
groups was administered continued throughout the study period.
Results: 22 cases (66.7%) in the EBV-group have demonstrated closure of cavities
versus 7 (20.0%) patients in the control group (p = 0.001). Cavities remained in
11 cases (33.3%) in the EBV-group and in 28 cases (80.0%) of the control group
(p = 0.001).
Conclusions: The application of endobronchial-valve treatment can significantly
improve the effectiveness of standard chemotherapy regimens for DR cavitary
pulmonary tuberculosis.

P2698
Value of bronchoscopic specimens for the diagnosis of sputum smear negative
tuberculosis in high burden multidrug resistant tuberculosis setting
Dumitru Chesov 1 , Ecaterina Stratan 2 , Iurie Semionica 3 , Valeriu Crudu 2 ,
Victor Botnaru 1 . 1 Department of Internal Medicine, State University of Medicine
and Pharmacy “Nicolae Testemitanu”, Chisinau, Republic of Moldova;
2
Laboratory of Microbiology and Morphology of Tuberculosis,
Phthisiopneumology Institute “Nicolae Testemitanu”, Chisinau, Republic of
Moldova; 3 Laboratory of Functional and Instrumental Diagnosis,
Phthisiopneumology Institute “Nicolae Testemitanu”, Chisinau, Republic of
Moldova
Background: Rapid diagnosis of pulmonary tuberculosis (PTB) allows timely
treatment and infection control. This has a special relevance in subjects with
potential multidrug resistant tuberculosis (MDR TB). Bronchoscopy is an alternative method of collecting sputum samples, with an additional benefit in sputum
smear-negative (SSN) patients.
Objectives: To assess the diagnostic yield of PTB in SSN patients, using the examination of bronchoscopic specimens (BSS) such as - bronchoscopic aspiration (BA),
bronchoalveolar lavage (BAL), bronchial washing (BW) and post-bronchoscopy
sputum (PBS).
Methods: A retrospective study of patients, registered in national electronic TB

497s

M ONDAY, S EPTEMBER 3 RD 2012
database, with culture confirmed PTB between January 2008 and December 2011.
Patients, who were SSN or non-productive of sputum (NPS) before bronchoscopy,
were eligible.
Results: The inclusion criteria were met by 503 subjects. BA was performed in
369 cases, BW - 116 cases, BAL - 18 cases, PBS was available 37 in patients.
Microbiological examination of BSS was the exclusive method for the microbiological confirmation of PTB in 344(68,4%) cases. The overall diagnostic rate of
BSS for smear positive PTB was 21% (98/466). Higher rate for diagnosis of smear
positive PTB were proven for bronchial washing (30,9%) and bronchial aspirate
(17,2%) which were superior to PBS (8,5%; p=0,01 and p=0,005, respectively).
The overall rate of MDR TB among smear positive cases was 27,6% (27/98).
Conclusions: Microbiological examinations of BSS give a higher rate of definitive
diagnosis of PTB among SSN cases, with an earlier identification of contagious
subjects with potential MDR TB.

P2699
Long-term results after pneumonectomy and lobectomy for pulmonary
tuberculosis: Quality of life and pulmonary function
Mikhail Chushkin 1,2 , Valentina Aksenova 1 , Elena Bogorodskaya 1 , Oleg Ots 4 ,
Vadim Koroev 4 , Oleg Kesaev 4 , Kazbek Tokaev 4 , Jakub Imagogev 4 ,
Ibragim Murgustov 4 , Andrey Belevsky 3 , Natalia Meshcheryakova 3 ,
Sergey Smerdin 1 . 1 Pulmonary Physiology, Research Institute of
Phthisiopulmonology, I.M. Sechenov First Moscow State Medical University,
Moscow, Russian Federation; 2 Rehabilitation, Medical Center, Central Bank of
Russian Federation, Moscow, Russian Federation; 3 Pulmonary Rehabilitation,
Pulmonology Research Institute, Moscow, Russian Federation; 4 Thoracic
Surgery, Research Institute of Phthisiopulmonology, Moscow, Russian Federation
The rate of postoperative complications was 10,2% after lobectomy and 33,3% after
pneumonectomy for tuberculosis in our clinic. The aim of this study was to assess
long-term results of lobectomy and pneumonectomy for pulmonary tuberculosis.
Methods: We investigated quality of life (QoL) and pulmonary function in 58
patients after surgical treatment. Out of these 58 patients, 36 underwent single
lobectomy (group L) and 22 underwent pneumonectomy (group P). All postoperative examinations were performed more than one year after surgery. QoL was
studied by SF-34, St. George’s Respiratory Questionnaire (SGRQ), and UCSD
Shortness of Breath Questionnaire (SOBQ). Pulmonary function was studied by
spirometry and plethysmography.
Results: In patients in group P and group L, respectively, FVC was 58,7±15,2
and 103,3±15,3%; FEV1 - 47,5±13,9 and 84,8±16,7%; TLC - 66,0±11,2
and 98,5±12,8%; FRC - 81,1±21,6 and 110,1±28,0%; IC - 53,8±19,3 and
89,7±19,1% (p<0,01 for all cases). All SF-36 components did not differ between
groups. Symptoms SGRQ scores were 45,8±26,5 and 32,3±22,3% (p>0,05); Activity SGRQ scores were 51,0±22,0 and 30,8±19,5 (p<0.05); Impact SGRQ scores
were 31,5±18,8 and 17,8±15,9% (p<0,05); Total SGRQ scores were 39,9±18,9
and 24,1±16,1% (p<0,05); SOBQ scores were 28,4±22,6 and 16,4±15,3 points
(p<0,05); group P and group L, respectively.
Conclusion: Pulmonary function and QoL were significantly worse in patients
after pneumonectomy. SGRQ was more sensible then SF-36 in assessment of QoL.
In both groups QoL was worse than in healthy patients. So the patients after these
operations need more active treatment including pulmonary rehabilitation.

P2700
The diagnostic yield of ultrasound-guided cutting needle biopsy in the
investigation of suspected pleural tuberculosis
Richard Turner, Omar Pirzada. Department of Respiratory Medicine, Sheffield
Teaching Hospitals NHS Foundation Trust, Sheffield, United Kingdom
Introduction and Aim Closed pleural biopsy for tuberculosis (TB) using the
Abrams needle is long-established and gives yields >75%. Modern practice often
employs smaller gauge cutting needles under guidance of ultrasound (US). Few
published data have evaluated this technique. We report diagnostic yields from a
low incidence setting.
Method: Cases of pleural TB were identified retrospectively over six years from
statutory notification data. Direct microbiological and histological evidence for the
diagnosis was noted in reference to pleural biopsy method.
Results: Biopsy data were available for 26 of 42 cases. 21 had undergone
US-guided pleural biopsy using a narrow gauge (18-20G) cutting needle and 5
had been biopsied by other means (one CT-guided technique, two video-assisted
thoracoscopy, a medical thoracoscopy and one Abrams procedure). 7 (33%) of
the US-guided biopsies were diagnostic compared to 4 (80%) in the other group.
Pathology reports suggested insufficient pleural tissue in 9 of the 15 non-diagnostic
samples; all of these were from US-guided biopsies.
Conclusions: The diagnostic yield of biopsy using a narrow gauge needle under
Pleural biopsy results according to diagnostic technique. Figures are numbers (%) of patients

Patients who underwent procedure
Adequate pleural tissue obtained
Biopsy sample diagnostic of TB

US-guided narrow gauge
needle biopsy

Other type
pleural biopsy

Total

21
13 (62)
7 (33)

5
5 (100)
4 (80)

26
18 (69)
11 (42)

US guidance was lower than both the established standard using the Abrams needle
and the yield from other biopsy techniques. Consideration should be given to the
optimum method of tissue biopsy for suspected pleural TB.

P2701
Safety aspects of endobronchial valve application in the complex treatment of
patients with cavitary drug-resistant pulmonary tuberculosis
Sergey Sklyuev, Denis Krasnov. Clinical Department, Novosibirks TB Research
Institute, Novosibirsk, Russian Federation
Aims: To evaluate the safety of endobronchial valve application in TB patients.
Methods: In total, 68 patients with drug-resistant destructive pulmonary tuberculosis were taken into the study, they were randomly divided on two groups - one
for 33 patients for endobronchial-valve installation (EBV) and another – for 35 to
receive standard treatment (control group).
Results: On Day 2 of the study, 12 (36.7%) patients from EBV-group had developed sparse, dry cough, in the control group - 2 (5.7%) patients (p = 0.0019).
3 (9.1%) of patients from EBV-group were with worsening of COPD symptoms
and required symptomatic treatment, vs. 0 cases in the control group (p = 0.008).
All these manifestations had been happened within 2 weeks of treatment. During
assessment of the bronchial tree after 8 months in patients from EBV-group we
revealed proliferation of granulation tissue in the targeted bronchi in 100% of
the cases, of whom 24 (72.7%) granulations were big (closing over 50% of the
lumen of the bronchus). After 10 months, during bronchoscopy in patients with
EBV-group we found scars of the bronchus wall 100% of the cases, in 17 (51.5%)
we revealed circular stenosis of the bronchi which reduced over 50% of the lumen
of the bronchus, in 9 of these cases (27.3%) the lumen of the blocked bronchus
was less than 1 mm in diameter. None of these changes were detected in the
control group.
Conclusions: Endobronchial-valve treatment leads to the corrected without affecting the course of the disease complications in the first two weeks of treatment, and
causes scar deformation of the targeted bronchus.

P2702
The treatment of a destructive lung tuberculosis by valvular lung volume
reduction on early terms of therapy
Nikolay Yakushenko 1 , Irina Tabanakova 1 , Marina Kondakova 2 ,
Ludmila Archakova 2 . 1 Endoscopy, Research Institute of Phtisiopulmonology,
Saint-Petersburg, Russian Federation; 2 Therapy Department, Research Institute
of Phtisiopulmonology, Saint-Petersburg, Russian Federation
Lung tuberculosis (TB) can be complicated by cavity forming. Patients with destructions in the Russian Federation in 2010 have made 49,0% from first time
revealed lung TB, closing of lung cavities was achieved in 63,0% of cases. The
lethality of this patients reaches 14,0% and frequency of early relapses – 30,0%.
60-70% of cases caused by drug resistant strains of Myc.Tuberculosis.
Objective: To increase the efficiency of treatment of a destructive lung tuberculosis
by valvular lung volume reduction on early terms of therapy.
Material and methods: The work is the result of supervision over 40 patients with
lung TB. 47,5% of patients were smear-positive, drug resistant MBT - in 25,0%.
Destructions defined in the top shares of lungs in 72,3% of patients, in 27,7% - in
the bottom share (the sixth lung segment). Visualized cavities from 1,0 cm. To 21
patient during a chemotherapy was installed a non-return endobronchial valve (I
gr.). The comparison group - 19 persons (II gr.) received only chemotherapy. Valve
installation was made with flexible bronchoscope. In all patients with lower lobe
cavity localization therapy was supplemented with artificial pneumoperitoneum.
Results: 70,0% of patients became smear-negative in a month, by 3 months 100,0% of patients (33,3% and 77,8% in II gr). Destructions closed in 3 and 6
months in 38,0% and 90,5% in I gr., 15,8% and 57,9% in II gr.(p<0,05). Duration
of lung volume reduction has made 128,9±10,9 day.
Conclusions: Valvular lung volume reduction is an effective non-drug technique
in complex treatment of lung tuberculosis, raising efficiency of treatment in 1,7
times on closing of destruction cavities by 6 month.

P2703
A randomized study of bronchoscopic blockade of the affected part of a lung
as a part the complex treatment of patients with drug-resistant pulmonary
tuberculosis
Sergey Sklyuev, Denis Krasnov. Thoracic Surgery, Novosibirks TB Research
Institute, Novosibirsk, Russian Federation
At the present time in Russia, there are 60% of TB patients with unsatisfactory
results of treatment by standard chemotherapy regimens with anti-TB drugs, and
therefore there is permanent search for new treatment approaches to these patients.
Scope and purpose: To assess and to analyze the impact of endobronchial-valve
therapy on pulmonary function. According to the existing hypothesis, the implantation of an endobronchial valve and exclusion of the affected part from the tidal
volume of the lung do not decrease pulmonary function indices.
Methods: We have compared the efficacy of endobronchial-valve therapy with
a standard therapy. Changes in rates of FEV1 were the reference points for the
study. Of 68 enrolled patients, 33 were randomly assigned to receive endobronchial
valves (EBV group) and 35 to receive standard medical care (control group).
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Results: Before procedures the initial level of FEV1 in the EBV group was
84.18%. In control group it was 85.74% (p = 0.749). After 1 month, there was
a slight decline in FEV1 up to 81.12% in the EBV group, in comparison to the
control group with maintaining the level of FEV1 equal to 84.34%. Thus, the
difference of mean values between the groups was 3.22% (p = 0.187). After 8
months of treatment (after removal of endobronchial valves), FEV1 in the group
of EBV was restored to 83.82% compared to 83.31% of the control group (p =
0.606).
Conclusions: Endobronchial-valve treatment does not reduce pumonary function
during the complex treatment of patients with drug-resistant pulmonary tuberculosis.

P2704
Analysis of 177 endobronchial tuberculosis cases in Serbia over 15-years
period
Dragana Jovanovic 1 , Ljiljana Denic-Markovic 2 , Natalija Samardzic 1 ,
Spasoje Popevic 1 , Vesna Skodric-Trifunovic 1 , Marina Roksandic Milenkovic 1 ,
Ruza Stevic 1 , Marta Velinovic 1 , Jelena Stojsic 1 , Nada Vasic 1 , Milica Kontic 1 ,
Dragana Maric 1 . 1 University Hospital of Pulmonology, Clinical Center of Serbia,
Belgrade, Serbia; 2 Institute of Epidemiology, School of Medicine University of
Belgrade, Serbia
Introduction: Tuberculosis still represents a significant health problem of population in Serbia, the incidence being for last few decades 32-36/100.000 inhabitants,
up to last few years when it decreased to 24-26. Endobronchial tuberculosis
(EBTB) is a chronic, progressive tuberculosis infection with often complicated
clinical course and bronchostenosis formation.
Aim: The aim of the study was to determine common clinical features and diagnostic aspects of bronchoscopic biopsy proven EBTB in population of Serbia over
15 years period and compare with published data.
Method: Analysis and comparison of clinical features, radiologic, mycobacterial,
bronchoscopic and histologic findings of 177 EBTB patients by SPSS ver. 15 for
Windows, chi-square test, t-test and calculating Phi correlation coefficient.
Results: Male to female ratio was 1.2:1. Five patients (2.8%) were asymptomatic.
None had normal chest radiograph finding; the most frequent localization of concurrent pulmonary TB lesions was in the upper lobes. Two thirds of patients, 116
(65.5%) had cavernous lesions. Atypical TB was evident in 27pts (15.3%).
The most common endoscopic forms of EBTB were edematous hyperemic (40,1%)
and non-specific bronchitis (35,6%) unlike majority of published data. Bacteriologic confirmation of TB had 117 patients (66.1%). Sputum cultures for AFB were
positive in only 27.7%, bronchial washing culture in 10.1%. Sputum and bronchial
washing culture both were positive in 28.2% patients. Correlation between bronchoscopic categories of EBTB and bacteriologic confirmation of TB diagnosis was
analysed and discussed.
Conclusion: EBTB in Serbia has some distinctive and specific features in comparison with other published EBTB series.

P2705
Blocking of bronchoscopic endobronchial valve in the complex surgical
treatment of patients with pulmonary tuberculosis
Denis Krasnov, Vladimir Krasnov, Nikolai Grishchenko, Tymofei Beschetniy,
Dmytrii Skvortsov, Mikhail Reykhrud, Sergei Skluev. Clinical Department,
Novosibirsk TB Research Institute, Novosibirsk, Russian Federation
A randomized study of osteoplastic thoracoplasty (OT), supplemented with bronchoscopic lung by blocking the affected part in the complex treatment of patients
with pulmonary tuberculosis category CV + MBT +.
A new strategy for treating patients with epidemiologically dangerous, most of
whom standard chemotherapy regimens are not effective anti-TB drugs, pulmonary
resection is contraindicated. The combination of OT and a new bronchoscopic
method to block endobronchial valve (EBV) has a higheffect and preserves lung.
Scope and purpose: Evaluate and analyze the impact of bronchoscopic after blocking OT in the combined treatment. According to the existing hypothesis, additional
installation endobronchial valve increases the number of patients who can not get
close cavities (CV-) and bacterial termination (MBT-).
Methods: We compared the efficacy of blocking the affected part of bronchoscopic
lung after OT in patients with advanced pulmonary tuberculosis category CV +
MBT + patients that OT was performed without installing an endobronchial valve.
Effectiveness of the control points were CV-and MBT-. Estimated risk ratio. A total
of 291 patients were involved, of whom 158 fulfilled OT after bronchoscopic block
(main group), 133 continued treatment without having to install EBV (comparison
group). EBV production company Medlung Inc., Barnaul, Russia.
Results: The proposed complex surgical treatment tactics can increase the effectiveness of remedial measures: the main group more frequently observed cessation
of bacterial isolation (RR = 1,43, 95% CI = 1.33 - 1.52), the closure of decay
cavities (RR = 1,49, 95% CI = 1.39 - 1.59).

276. Non-tuberculous and tuberculous
mycobacterial infections: from epidemiology to
clinical findings

P2706
The burden of tuberculosis drug resistance in Eastern Europe: The
Moldavian experience
Valeriu Crudu 1 , Liliana Domente 2 , Sofia Alexandru 2 , Elena Romancenco 2 ,
Viorel Soltan 1 , Andrei Mosneaga 1 . 1 Center for Health Policies and Studies,
Chisinau, Republic of Moldova
Aims: Surveillance the TB drug resistance on the national level and its impact
upon public health in the Republic of Moldova;
The objective: to characterize the evolution of tuberculosis drug resistance in
Moldova (2001-2011).
Methods: The study was retrospective, being based on the assessment results of
M.tuberculosis complex drugs resistance obtained in the reference laboratories
from the country.
Results: Prevalence of MDRTB among New TB cases increase from 6.3% in 2001
up to 26.4% in 2011. Trough previously treated patients (relapses, re-treatment
after default, re-treatment after failure, chronic) prevalence of MDR TB was detected in 37.7% cases in 2001 and 64.3% cases in 2011. Extensively drug-resistant
tuberculosis (XDR-TB) is present in some territories. The rate of XDR TB among
the patients with MDR TB is 6.1% (2010). The prevalence of TB-HIV co-infection
in country is 5.4%. The prevalence of MDRTB among all TB-HIV is higher such
from HIV negative patients (67.8%). Reasons of high level of TB resistance in
Moldova: poor in infection control in TB hospitals -exogenous re-infection of TB
patients; low compliance of treatment; the lack of a rigid control of TB patients,
TB/HIV co-infection.
Conclusions: At the current stage MDR TB is a serious problem for National
TB Program, bringing serious public health and economic consequences. It is
a very alarming phenomenon, because the success of treatment (with first-line
drugs) for this form of TB is less effective than for the susceptible tuberculosis
and the accumulation of a greater number of resistant strains in society can lead
to the infection of population and to an increase in the number of patients with
MDR&XDR TB.

P2707
The significance of a mycobacterial isolate in a low tuberculosis prevalence
setting
Guy Hagan, Andrew Fairfax. Department of Respiratory Medicine, Mid
Staffordshire NHS Foundation Trust, Stafford, United Kingdom
Introduction: The incidence of tuberculosis in semi-rural Staffordshire is very
low, around 2.8/100,000/year (1). We reviewed the significance of identifying
mycobacteria in this population.
Methods: Retrospective analysis of patients from our institution with mycobacterium isolated from 1st Jan 2007 to 31st July 2011, with follow up until 1st Nov
2011. For patients with multiple isolates, the first species isolated was recorded.
Results: 67 patients were identified. Demographics of the M. tuberculosis(MTB)
and non-tuberculous mycobacteria(NTM) patient groups are in Table 1. 22/43
(51%) of the NTM samples were considered significant and treated. Patients with
NTM were older and more likely to die (p<0.001). Chronic lung disease was
present in 11 (50%) of the treated NTM patients, and none of the MTB patients.
3 skin biopsies and 1 urine sample were +ve for NTM. Mycobacterial species
isolated included 22 M. avium intracellularae, 6 gordonae, 4 chelonae, 3 kansassii,
3 malmoense, 2 xenopi and 1 each of shimoidei, marinum and interjectum.
Table 1

Patient numbers
Males
Ages (mean ± SD)
Death at end of follow up
Pulmonary samples
Smear +ve pulmonary samples

MTB

NTM

24 (36%)
13 (54%)
42±21
1 (0.04%)
16 (66%)
8 (33%)

43 (64%)
24 (56%)
66±10*
10 (23%)*
40 (93%)*
6 (14%)

*p<0.001.

Conclusions: Isolates of NTM were nearly twice as common as MTB. The diagnosis should particularly be considered in older patients with underlying lung
disease. Isolation of a NTM requires careful assessment of its significance and
pathogenicity. The incidence of NTM infection seems to be increasing (2).
References:
[1] www.hpa.org.uk, accessed Dec 2012.
[2] Martin-Casabona N et al, Int J Tuberc Lung Dis 8(10):1186-1193 (2004).
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P2708
Clinical analysis of pulmonary Mycobacterium avium complex disease in
Japan
Masaki Ikeda, Yoshihiro Kobashi, Keiji Mouri, Yasushi Obase, Mikio Oka.
Division of Respiratory Diseases, Department of Medicine, Kawasaki Medical
School, Kurashiki, Okayama, Japan

P2710
Neutrophil-dominant inflammation is associated with severity in
high-resolution computed tomography (HRCT) findings in patients with
nontuberculous mycobacterium (NTM) infection
Takashi Inomata, Satoshi Konno, Katsura Nagai, Masaharu Nishimura. First Dept.
of Medicine, Hokkaido University School of Medicine, Sapporo, Hokkaido, Japan

Objective: To analyze the clinical characterisitcs of patients who diagnosed pulmonary Mycobacterium complex (MAC) disease recently in the affiliated several
hospitals.
Patients and methods: The subjects consisted of 150 patients who satisfied the
diagnostic criteris of ATS between 2003 and 2010. We evaluated the backgrounds,
diagnostic methods, microbiological findings, radiological findings, treatments,
and prognosis.
Results: The average age of 150 patients with pulmonary MAC disease was 65.0
years old. The detection method was most frequently recognized by bronchoscopy
(50%). The microbiological findings was smear positive for acid-fast bacilli in
98 patients (65%) and the sensitivity of isolated MAC for antituberculous drugs
and otherantibiotics was comparatively good for clarithromycin (CAM) and rifampicin (RFP). The clinical disease type of pulmonary MAC disease consisited
of nodular/bronchiectatic type in 101 patients (67%), fibrocavitary type in 43
(29%) and solitary nodular type in 6 (4%), respectively. Concerning the treatment
for pulmonary MAC disease, the combined chemotherapy including CAM was
performed for 76 patients (51%). Sputum conversion rate was 76%, the sputum
relapse rate was 31% and the clinical improvement including radiological findings
and/or clinical symptoms was ontained in 49%.
Conclusions: We positively perform the bronchoscopic examination to obtain the
diagnosis of pulmonary MAC disease. The diagnosticrate of pulmonary MAC disease has recently increased with the revise of diagnostic criteria reported in 2007
and we could obtain comparatively good clinical effect by the positive performence
of combination chemotherapy including the increase dose of CAM.

Rationale: Pulmonary NTM infections are being recognized worldwide with
increasing frequency in immunocompetent patients. The clinical course of this disease varies among patients. However, the mechanism and factors associated with
deterioration is not completely understood. The aim of this study was to evaluate
the association between cell differentiation status in bronchoalveolar lavage (BAL)
fluids and the severity of HRCT findings in patients with NTM infection.
Methods: Twenty immunocompetent patients who were diagnosed with a lung
NTM infection by positive cultures and 20 healthy controls were enrolled. Based on
the preferential percentage of neutrophils and lymphocytes in BAL fluids, patients
were divided into two groups; a neutrophil-dominant and a lymphocyte-dominant
group. The HRCT scores indicating the extent and severity of airway disease
(modified method of Fowler et al. Eur Respir J 2007) was compared between the
groups.
Results: The numbers of neutrophils and lymphocytes were significantly higher in
patients with NTM (17.4±6.7 and 6.9±2.1 x104 /ml) than those in healthy controls
(0.1±0.1 and 0.8±0.2 x104 /ml) (p<0.01, respectively). Among the NTM group,
HRCT scores of the lobe in which BAL was performed in the neutrophil-dominant
group (8.0±0.7) were significantly higher than the lymphocyte-dominant group
(1.7±0.4) (p<0.01).
Conclusion: Neutrophil-dominant inflammation due to pulmonary NTM infection
was related to severity of HRCT findings in patients with NTM infection. These
results will help in understanding the biological defense mechanism against NTM.

P2709
Pharmacokinetics of drugs for non tuberculous mycobacterial lung infections
Cecile Magis-Escurra 1 , Jakko van Ingen 2 , Rob Aarnoutse 3 . 1 Pulmonary
Diseases, University Medical Centre Nijmegen, UCCZ Dekkerswald, Groesbeek,
Gelderland, Netherlands; 2 Medical Microbiology, University Medical Centre,
Nijmegen, Gelderland, Netherlands; 3 Clinical Pharmacy, University Medical
Centre, Nijmegen, Gelderland, Netherlands
Successful treatment for Non-Tuberculous Mycobacterial (NTM) infections is
easily frustrated. Little is known about the pharmacokinetics (PK) and dynamics
of treatment regimens in relation to treatment outcome. Drug concentrations may
be an intermedian link. In NTM disease very few PK studies have been performed.
We performed a prospective, descriptive pharmacokinetic (PK) study of the plasma
pharmacokinetics (full PK-curve) of rifampicin (RIF), ethambutol, clarithromycin,
azithromycin, isoniazid and moxifloxacin and their active metabolites in a Dutch
series of patients with clinically relevant NTM lungdisease and we compared the
results with two other series from the literature. The baseline characteristics are
shown in table 1.
Table 1. Baseline characteristics
Patients
Male, n (%)
Mean age (range)
Ethnicity
Mean Weight (kg)
BMI (range)
Species

14
10 (71%)
64.3 (43-85)
Caucasian (100%)
71,01
23.4 (19.0-30.3)
n=

Table 2 shows the main PK results.
Table 2. Main pharmacokinetic parameters
Drugs used

n

Mean dose/kg

Mean Cmax

Mean AUC0–24

Rifampicin
Claritromycin
Azitromycin
Ethambutol

14
5
2
13

8,51±0.74
7.10±0.81
4.73±1.92
15.96±1.92

12.813±4.28
0.426±0.25
0.183±0.24
3.275±1.21

47.833±14.84
2.744±0.76
2.034±0.85
26.339±11.36

Results were generally consistent with the data published in the past by Wallace and
Peloquin. Our data showed that rifampicin causes a reduction in clarithromycin and
azithromycin serum concentrations. The current study has confirmed the significant
PK interactions between rifampicin and clarithromycin and we feel this calls for
a reevaluation of the dosing strategies in NTM lung disease as an inadequate
response to treatment might be attributed to suboptimal drug exposure.

P2711
Recovery rate of nontuberculous mycobacteria over a 10-year period at a
tertiary referral hospital in Korea
Boksoon Chang 1 , Kyeongman Jeon 1 , O. Jung Kwon 1 , Nam Young Lee 2 ,
Chang-Seok Ki 2 , Won-Jung Koh 1 . 1 Division of Pulmonary and Critical Care
Medicine, Samsung Medical Center, Seoul, Republic of Korea; 2 Laboratory
Medicine & Genetics, Samsung Medical Center, Seoul, Republic of Korea
The incidence of nontuberculous mycobacteria (NTM) infection is increasing in
Korea. The aim of this study was to evaluate the recovery rate of NTM from
respiratory specimens over a 10-year period in a tertiary referral hospital in Korea
with a intermediate tuberculosis burden.
We identified all mycobacterial isolates from respiratory specimens at the Samsung
Medical Center (Seoul, Korea) obtained from January 2000 to December 2009.
During the study period, 25,374 mycobacterial isolates were recovered from 8,115
patients. The proportion of NTM isolates was continuously increasing from 31.8%
(167/525) in 2000 to 68.2% (3,514/5,152) in 2009 (p<0.001, test for trend). Among
the acid-fast bacilli (AFB) smear-positive specimens, recovery rate of NTM isolates was also increasing from 9.2% (18/196) in 2000 to 55.1% (1,027/1,865) in
2009 (p<0.001, test for trend). The most frequently isolated NTM organisms were
Mycobacterium avium complex (n= 4,734, 52%) and Mycobacterium abscessus
complex (n=2,660, 29%).
This study found a rapidly increasing trend in the isolation of NTM from respiratory specimens at a referral hospital in Korea. The high proportion of NTM even
among AFB-positive respiratory specimens would represent serious challenge for
the diagnosis of pulmonary tuberculosis.

P2712
Risk factors for pulmonary Mycobacterium avium-intracellulare complex
disease deterioration in immunocompetent patients
Satoshi Watanabe 1 , Yuichi Tambo 2 , Yuko Waseda 1 , Ryo Matsunuma 2 ,
Hazuki Takato 1 , Kanako Inuzuka 1 , Akihito Okazaki 1 , Nobuyuki Katayama 1 ,
Masahide Yasui 3 , Kazuo Kasahara 1 , Masaki Fujimura 1 . 1 Respiratory Medicine,
Cellular Transplantation Biology, Kanazawa University Graduate School of
Medical Science, Kanazawa, Ishikawa, Japan; 2 Respiratory Medicine, Komatsu
Municipal Hospital, Komatsu, Ishikawa, Japan; 3 Respiratory Medicine,
Kanazawa Municipal Hospital, Kanazawa, Ishikawa, Japan
Backgrounds and objectives: Pulmonary Mycobacterium avium-intracellulare
complex (MAC) disease has become increasingly observed in immunocompetent
patients without any underlying lung diseases. Disease progression is variable and
its natural history is not well understood. We investigated possible risk factors for
deterioration of pulmonary MAC disease.
Methods: A case-control study was done for 61 patients with pulmonary MAC
disease who had no underlying lung diseases and were not immunosuppressed.
Patients were divided into two groups: disease deterioration (Cases; N=32) and
no disease deterioration (Controls; N=29). At their first visit, we examined patient
characteristics, symptoms, chest CT findings, bacteriological and hematological
test results, and respiratory function test results.
Results: At their first visit, Cases were more often symptomatic than Controls
(90.6% vs. 37.9%; p<0.001). Cases had advanced radiological changes (CT scores
8.2 vs. 4.3; p<0.001), and more Cases than Controls had cavitation (28.1%
vs. 3.4%; p=0.009), and enlarged mediastinal lymph nodes (71.9% vs. 24.1%,
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p<0.001). Erythrocyte sedimentation rates (ESR) and fibrinogen levels were significantly increased in Cases. No significant differences were found between these
groups for age, BMI, environmental exposure, nutritional status, immune status,
or respiratory function.
Conclusions: Increased symptoms incidence, advanced radiological changes, increased ESR and high fibrinogen levels are risk factors for pulmonary MAC
disease deterioration. These factors might be useful not only to predict disease
deterioration but for decisions regarding the timing of introducing treatment.

P2713
Detection of volatile organic compounds in cattle caturally infected with
Mycobacterium bovis
Nir Peled 1 , Matthew Koslow 1 , Jack Ryan 3 , Hossam Haick 2 . 1 The Thoracic
Cancer Research and Detection Center, Department of Pulmonary Medicine,
Chaim Sheba Medical Center, Tel Aviv University, Tel Aviv, Israel; 2 The
Department of Chemical Engineering and Russell Berrie Nanotechnology
Institute, Technion- Israel Institute of Technology, Haifa, Israel; 3 The National
Wildlife Research Center, U.S. Department of Agriculture, Animal and Plant
Health Inspection Service, Fort Collins, CO, United States

positives; the presence of disease was either confirmed or infirmed after necropsy.
Negative controls included breath samples from animals on two tuberculosisfree dairies in northern Colorado. Gas-chromatography/mass-spectometry analysis
revealed significant differences between M. bovis-infected and non-infected animals in the concentrations of 15 VOC’s, allowing for distinctly different VOC
patterns.
Based on these results, a nanotechnology-based array of sensors was tailored for
detection of of M. bovis-infected cattle via breath. The tailored system successfully
identified all M. bovis-infected animals (8/8) while 21% (3/14) of non-infected
animals were misclassified as M. bovis-infected.
The method shows promise in identifying unique VOC patterns in cattle with
bovine tuberculosis. Applicability in humans warrants further study.

P2714
Clinical evaluation of GPL core IgA antibodies for serodiagnosis of MAC
pulmonary disease
Yoshihiro Kobashi, Masaki Ikeda, Keiji Mouri, Yasushi Obase, Mikio Oka.
Division of Respiratory Diseases, Department of Medicine, Kawsaki Medical
School, Kurashiki, Okayama, Japan

We report a novel method in detecting Mycobacterium bovis infection in cattle
based on identifying unique VOC (volatile organic compounds) profiles in the
breath of cattle. The study was conducted on breath samples collected from cattle
on an M. bovis-infected dairy in southern Colorado, USA. All animals were skin test

Objective: To evaluate the clinical usefulness of GPL core antibodies for diagnosing MAC-PD and distinguishing MAC-PD from other lung diseases.
Methods: GPL core antibody levels were measured in 57 patients with MAC-PD,
18 with clinically suspected MAC-PD but who did not satisfy the diagnostic criteria
of MAC-PD proposed by ATS, 10 with MAC contamination, 18 with pulmonary
tuberculosis (TB), 9 with other nontuberculous mycobacterial (NTM) disease, 18
with other lung diseases.
Results: The positive response rate for MAC-PD was 77%, that for suspected
MAC-PD was 39%, and that for MAC contamination was 10%, and that for
pulmonary TB, other NTM diseases, and other lung diseases was 0%, respectively.
GPL core antibody levels were significantly higher in patients with MAC-PD,
including patients with clinically suspected MAC-PD, than in those in the other
groups (p<0.01). The sensitivity and specificity of the antibody for diagnosing
MAC-PD were 77% and 100%, respectively. Although thirteen patients with
MAC-PD showed false negative responses for the GPL core antibody, five patients
had immunosuppressive conditions due to underlying diseases. No significant correlations between the antibody level and species of MAC, clinical disease types,
and extent of the disease on chest computed tomography were found in patients
with MAC-PD.
Conclusions: The EIA kit is a useful supportive method for the rapid and convenient diagnosis of MAC-PD using a small dose of serum, and for the differentiation
od MAC-PD from other lung diseases.

P2715
Clinical evaluation of interferon-gamma release assay (IGRA) in patients
with nontuberculous mycobacterial disease
Yoshihiro Kobashi, Masaki Ikeda, Keiji Mouri, Yasushi Obase, Mikio Oka.
Division of Respiratory Diseases, Department of Medicine, Kawasaki Medical
School, Kurashiki, Okayama, Japan

Figure 1. (a) Predominant VOCs in animals’ breath samples. (b) Exclusive VOCs for bTB positive
and bTB negative cattle.

Figure 2. DFA (Discriminant factor analysis) plot showing the discrimination between bTBnegative (circles, n=14) and bTB-positive (rhombs, n=8) exemplars. An insight of the bTBnegative animals from the different dairies shows the complete mixing of the exemplars from
M. bovis-infected (green filled circles, n=4) and tuberculosis free (red open circles, n=10) dairies.

Objective: To evaluate the clinical usefulness of two IGRA (QuantiFERON-TB
and T-SPOT.TB) in patients with nontuberculous mycoobacrerial (NTM) disease.
Materials and methods: The study consisted of 180 patients with NTM disease who satisfied the diagnostic criteria proposed by American Thoracic Society
(ATS). Tuberculin skin test (TST) was also perfromed for these patients as much
as possible.
Results: The causative microorganism was Mycobacterium avium in 76 patients,
M. intracellulare in 60, M. kansasii in 22, M. absccessus in 7, M. marinum in
7, others in 7, respectively. While the positive response rate for M. kansasii, M.
marinum, and M. szulgai (30 patients) which possess the ESAT-6 and CFP-10
(Mycobacterium tuberculosis (MTB)-specific antigens) was 60% for TST, 33%
for QFT, and 40% for T-SPOT.TB, the indeterminate response rate was 7% for
QFT and 0% for T-SPOT.TB, respectively. On the other hand, while the positive
response rate for M.avium and M.intracellulare etc. (150 patients) was 58% for
TST, 7% for QFT. and 11% for T-SPOT.TB, the indeterminate response rate was
7% for QFT and 2% for T-SPOT.TB, respectively.
Conclusions: Although IGRA may be a useful diagnostic method to differentiate
TB disease and MAC disease, there are several prpblems to be resolved before it
can be used as a diagnostic method for M. kansasii disease etc. We also would like
to describe the results of QFT for M. kansasii disease in other hospitals in Japan.

P2716
Pharmacokinetics and drug susceptibility testing imply limited activity of
current regimens for Mycobacterium avium complex disease
Jakko van Ingen, Martin Boeree, Charles Peloquin, Charles Daley. Medical
Microbiology, Radboud University Nijmegen Medical Center, Nijmegen,
Netherlands Pulmonary Diseases, Radboud University Nijmegen Medical Center,
Nijmegen, Netherlands Emerging Pathogens Institute, University of Florida,
Gainesville, FL, United States Mycobacterial and Respiratory Infections,
National Jewish Health, Denver, CO, United States
Background: Treatment outcome in Mycobacterium avium complex (MAC) lung
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Abstract P2716 – Table 1. Average serum concentrations and pharmacokinetic calculations
Drug

Mean Cmax

Mean AUC

PD target

Median MIC

% above PD target

Rifampicin (n=299)
Ethambutol (n=421)
Azithromycin (n=367)
Clarithromycin (n=59)
Moxifloxacin (n=96)

18.55±6.75
2.24±1.02
0.32±0.23
2.26±1.87
4.25±1.51

68.42±24.26
10.18±4.35
1.47±1.00
10.67±9.53
18.81±6.46

AUC/MIC >271; Free AUC/MIC >24.14
Free Cmax/MIC >1.23
n.a.
T50% >MIC
Cmax/MIC >10; AUC/MIC >100

2
1
n.a.
≤4
2

6%; 18%
57%
n.a.
n.a.
11%; 0%

disease is poor, with cure rates of 50-70%. To understand this, we retrospectively
assessed the pharmacokinetics and MICs of key drugs in MAC disease treatment.
Methods: Pharmacokinetic and drug susceptibility data of all patients admitted
at National Jewish Health, Denver, USA, in the January 2006-June 2010 period
was retrieved from databases. Pharmacokinetic measurements were done by high
performance liquid chromatography and gas chromatography. Isolates were identified as MAC by AccuProbe assays. MICs were determined by the BacTec460
macrodilution method; synergy between rifampicin and ethambutol was assessed.
Results: Pharmacokinetic data, median MICs and pharmacodynamic calculations
are given in Table 1. Simultaneous use of rifampicin significantly lowered serum
concentrations of macrolides (30-60%) and moxifloxacin (10-15%).
Conclusions: Serum rifampicin, ethambutol and moxifloxacin concentrations attain effective levels in a minority of patients; rifampicin use exerts detrimental
effects on pharmacokinetics of macrolides and moxifloxacin. This may partly
explain the poor outcomes of MAC disease treatment.

P2717
PCR based method for accurate diagnosis of mycobacterial disease and
description of clinical profile of disease caused by non tuberculous
mycobacteria
Anoma Siribaddana 1 , R.B. Vasanthakrishnan 2 , S.B.P. Athauda 2 ,
Dinesh Dassanayake 1 , Manil Peiris 3 . 1 Respiratory Unit, Teaching Hospital,
Kandy, Sri Lanka; 2 Department of Biochemistry, Faculty of Medicine, University
of Peradeniya, Sri Lanka; 3 Respiratory Unit, District General Hospital, Matale,
Sri Lanka
Introduction: Sri Lanka uses direct microscopy to diagnose tuberculosis. This
method has relatively low sensitivity of 70% and cannot differentiate Mycobacterium Tuberculosis Complex (MtbC) and Non Tuberculous Mycobacteria
(NTM).An accurate and rapid diagnosis of NTM could be made by Polymerase
chain reaction.
Objective: To evaluate the use of PCR for accurate diagnosis and speciation of
pulmonary disease caused by Mycobacteria and to describe clinical profile of
disease caused by NTM.
Method: All patients diagnosed as pulmonary TB on the basis of positive sputum
direct smear to acid fast bacilli during the 90 day period between 17-02-2009 to
19-05-2009 and placed on standard chemotherapy at a District TB clinic were
included. Sputum of each patient was tested with 541-bp sequence of insertion
element IS986 amplification. Samples which failed to amplify IS986 were analyzed by using 16S rRNA and six more gene loci, which are used as markers for
identification of MtbC from NTM species. (Huard, et al. (2003) journal of clinical
Microbiology; 41:1637-1650). Clinical profile and chest radiography of patients
with NTM was recorded.
Results: Out of total study population of 44 patients 8 (18.18%) were confirmed
to have disease due to NTM. Thirty six patients had disease due to mycobacterium
tuberculosis. Out of 8 NTM patients one died. The other seven patients remained
chronically ill.
Conclusion: PCR can rapidly and accurately differentiate NTM which causes a
significant proportion of smear positive disease, who will remain chronically ill
despite standard regime.

by new multiplex polymerase chain reaction (PCR) for identification of Beijing
strains and non Beijing strains.
Results: Of these 164 MTBC, 100(60.9%) strains were fully susceptible and
64(39.1%) strains were resistance. 21 (12.8%) strains were confirmed MDR-TB
by genotypic method. The proportional of Beijing strains was significantly higher
among MDR-TB strains (72.7%, p < 0.05). Genotypic analysis of rpoB gene
revealed significantly higher rate of Ser531Leu mutation rate among Beijing vs.
non Beijing strains (50% vs. 33.4%, p < 0.05). While mutation for Ser315Thr in
katG gene was common among Beijing vs. non Beijing strains (68.2% vs. 50%, p
< 0.05).
Conclusion: We found high incidence of Beijing strains among MDR-TB strains
from EPTB cases in Northern India.

P2719
Identification of new immigrants to the UK for latent tuberculosis screening:
A comparison of employment and primary care registries
Rakesh Panchal, Haldar Pranabashis, Woltmann Gerrit. Department of
Respiratory Medicine, Institute for Lung Health, Glenfield Hospital, Leicester,
Leicestershire, United Kingdom
Introduction: Comprehensive screening for latent M.tuberculosis infection (LTBI)
in immigrants relies on effective strategies for identifying at-risk groups. The utility of national registries has been suggested but not formally evaluated for this
purpose.
Objectives: To compare and characterise profiles of immigrant registration on the
UK National Insurance Number (NINo) and Flag-4 GP registries.
Methods: Retrospective analysis was conducted of both registries for Leicester
between 2002-2009. Comparison between registries was performed on immigrants
stratified by age at UK entry (<18yrs, 18-34yrs and ≥35yrs).
Results: The total number of immigrants registering was similar for NINo (47,000)
and Flag-4 (46,653). Differences existed between the registries stratified by age.
Flag-4 identified immigrants across all age ranges including children. In contrast,
NINo was comprised of a greater proportion of younger adults. The total number
of younger adults identified with NINo was greater with a trend to significance
(p=0.08). This suggests a proportion of immigrants to the UK for employment do
not immediately register with a GP.
NINo overseas & Flag-4 registrations: Leicester 2002-2009
<18 years
NINo

18-34 years

>35 years

Flag-4

NINo

Flag-4

NINo

Flag-4

Number
564
10674
Proportion of total
0.012
0.229
Difference in proportions
(95% CI)
0.217 (0.213-0.221)
p-value
<0.001

37130
0.79

27719
0.594

9306
0.198

8260
0.177

0.196 (0.190-0.202)
<0.001

0.021 (0.016-0.026)
<0.001

Conclusion: The UK NINo and Flag-4 registries provide complementary immigrant data in children and young adults that is relevant for TB services planning
new immigrant screening.

P2720
Misdiagnosed pulmonary TB: Influencing factors and diagnostic chances in
TB hospital
Zhanna Laushkina, Pavel Filimonov. Pulmonary TB Department, Novosibirsk
Research TB Institute, Novosibirsk, Russian Federation Pulmonary TB
Department, Novosibirsk Research TB Institute, Novosibirsk, Russian Federation

P2718
High incidence of the Beijing strains among multi drug resistance isolates of
Mycobacterium tuberculosis from extra pulmonary tuberculosis cases in
northern India
Anand Kumar Maurya 1 , Surya Kant 1 , Vijaya Lakshmi Nag 2 , Ram Awadh
Singh Kushwaha 1 , Tapan N. Dhole 2 . 1 Department of Pulmonary Medicine,
Chhatrapati Shahuji Maharaj Medical University UP (Erstwhile King George’s
Medical University), Lucknow, UP, India; 2 Department of Microbiology, Sanjay
Gandhi Postgraduate Institute of Medical Sciences, Lucknow, UP, India
Background: The emergence and spread of drug resistance tuberculosis has worsened the global resurgence of tuberculosis. Beijing strains are responsible for
massive spread and outbreaks of Multidrug resistance Mycobacterium tuberculosis
(MDR-TB) in worldwide as well as in India.
Objectives: The aim of study presented here was to investigate incidence of
Beijing genotypic among MDR-TB isolates from extra pulmonary tuberculosis
cases (EPTB) in Northern India.
Methods: A total of 756 specimens from patients of EPTB cases with varied presentation were studied. A total of 164 M. tuberculosis complex (MTBC) isolates
recovered during the period Sept 2007-Dec 2010 were tested for drug susceptibility
against SHRE by radiometric BACTEC method. MDR-TB isolates were sequenced
in rpoB and katG gene for mutation analysis. All MDR-TB strains were processed

Differential diagnosis of pulmonary TB is still difficult. We found the tendency to
overdiagnosis of pulmonary TB in TB hospital.
Purpose: Purpose of the study was to analyze causes of diagnostic errors and
improve the quality of in-hospital management of patients supposed to having of
pulmonary TB.
Methods: Noncomparative retrospective study, subject of interest were medical
records of 136 most difficult cases, in which previously established diagnosis of
pulmonary TB was rejected. The chances for establishment of true diagnosis and
influencing factors were estimated.
Results: 1. Diseases, most often initially misdiagnosed as tuberculosis, were pneumonia (52%), lung cancer (20%). 2. The period from the disease manifestation
up to establishment of final diagnosis was 84±72.8 (mean±SD) days. 3. Clinicoradiological signs in these cases were more characteristic for TB, than for other
pulmonary diseases. 4. Factors found to be associated with false-positive diagnosis
is: “limited pulmonary opacity” (OR 1.75, p=0.003), pulmonary dissemination
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(OR 1.75, p=0.05), detection of low level acid-fast bacilli in sputum (OR 2.0,
p=0.04), nonspecific inflammatory findings detected by flexible bronchoscopy (OR
2.2, p=0.000), age more than 40 years (OR 1.75, p=0.01), inconspicuous disease
onset (OR 1.9, p=0.01), COPD (OR 1.8, p=0.04), inadequate antibacterial therapy
before hospitalization.
Conclusion: Application of contemporary methodologies of diagnostic tests interpretation, use of rapid TB diagnostic is highly needed.

P2721
Follow-up of TB cases failing or defaulting the first TB treatment, in Romania
Nicoleta Cioran, Horia Cocei, Elmira Ibraim. Central Coordination Unit of
Romanian National Tuberculosis Program, “Marius Nasta” Institute of
Pulmonology, Bucharest, Romania
Introduction: New pulmonary smear positive TB patients who fail or abandon the
first treatment have a high potential to develop drug resistance, to become difficult
to cure and to spread resistant mycobacterium strains for a long time.
Aim: To follow-up the new pulmonary smear positive TB cases registered in
Romania in 2009, failing or abandoning the first treatment.
Methods: Retrospective, descriptive, observational study of the new pulmonary
smear positive TB cases registered in Romania in 2009, who failed or defaulted the
first treatment, followed-up for a 3 years period. Information has been extracted
from the electronic National TB Register.
Results: Out of 9,111 new pulmonary smear positive TB cases notified in Romania
in 2009, 4.4% failed and 6% abandoned the first treatment. Of these, 62% have
been retreated (92.3% of failures and 39.7% of defaulters). Most were males
(82.5%), in 40-44 years age group (16.3%), living in rural area (55.6%). More
than half (52.4%) had no occupation, 27.9% have been tested for HIV and of them
3.65% found positive. Out of 97.4% culture positive cases, 9.7% were MDR-TB
(57 cases). The outcome rates of the first retreatment were: 48% success, 8.3%
decease, 11.9% failure and 23% default; 8.8% are still continuing treatment. Of
205 cases failing or abandoning first retreatment, 129 (63%) restarted a second
retreatment regimen, with 17.8% success rate and 34% still continuing treatment.
Conclusions: The patients failing or abandoning TB treatment should be closely
followed-up in order to retreat and cure as much as we can.

P2722
Comparative performance of interferon gamma release assays in detection of
latent tuberculosis infection among health-care professionals
Ehsan Aryan 1 , Mohammad-Mehdi Gouya 2 , Ali Sadrizadeh 3 ,
Amir-Hooshang Alvandi 4 , Mahmoud Nabavi 2 , Jalil Tavakol Afshari 5 ,
Manoochehr Makvandi 6 , Kiarash Ghazvini 1 , Mahmoud Bagheri 1 ,
Sanaz Golkarian 7 . 1 Microbiology Research Center and Department of Medical
Microbiology, Avicenna (Bu-Ali) Research Institute and Ghaem University
Hospital, Mashad University of Medical Sciences, Mashad, Islamic Republic of
Iran; 2 Center for Communicable Diseases Control, Ministry of Health and
Medical Education, Tehran, Islamic Republic of Iran; 3 Department of Thoracic
Surgery, Ghaem University Hospital, Mashad University of Medical Sciences,
Mashad, Islamic Republic of Iran; 4 Department of Medical Microbiology,
Faculty of Medicine, Kermanshah University of Medical Sciences, Kermanshah,
Islamic Republic of Iran; 5 Immunology Research Center, Bu-Ali Research
Institute, Mashhad University of Medical Sciences, Mashad, Islamic Republic of
Iran; 6 Department of Medical Virology, Faculty of Medicine, Ahvaz Jondishapour
University of Medical Sciences, Ahvaz, Islamic Republic of Iran; 7 Section for
Diagnostic Microbiology, Private General Clinical Laboratory, Mashad, Islamic
Republic of Iran
Latent tuberculosis infection (LTBI) presents as the immersed part of the iceberg. Since health-care professionals (HCPs) are a group at increased risk of
LTBI, the aim of this study was to clarify the role of IFN-γ response based on
QuantiFERON-TB GOLD In Tube (QFT-GIT) and T-SPOT.TB assays in HCPs
screening, comparing with the tuberculin skin test (TST).
In this cross-sectional comparative study, HCPs were interviewed according to a
risk factor questionnaire from July 2011 to January 2012. Subjects who had a
history of household contact with a pulmonary tuberculosis (PTB) case or had
an underlying immunosuppressive disorder were excluded from the study. A total
of 95 eligible HCPs working in a university hospital in northeast of Iran and in
hospital wards with the highest number of admissions for patients with PTB were
evaluated. The mean age of participants was 33±7 years with a female/male ratio
of 57/38. 84 HCPs (88.4%) were bacille Calmette-Guérin (BCG) vaccinated at
birth. Of the 95 HCPs, 43.2% were positive by TST, and about 29% by each
of the IGRAs. Of 53 (55.8%) individuals with a positive test, 15 (28.3%) were
positive to all three tests and 26 (49.1%) were simultaneously positive to at least
two tests. The global agreements (k) between QFT-GIT and T-SPOT.TB with TST,
and between the two IGRAs were 0.737, 0.684, and 0.779 respectively.
BCG vaccination and prevalence of nontuberculous mycobacteria associated with
reactivity to TST reagent could explain a part of discordance observed between the
tests. To lessen concerns about interpretation of the results, we would recommend
concomitant application of at least two tests for LTBI.

P2723
Risk factors for extrapulmonar tuberculosis
Inês Sanches 1 , Aurora Carvalho 2,3 , Raquel Duarte 2,3,4 . 1 Pulmonology
Department, Centro Hospitalar e Universitário de Coimbra- Hospital Geral,
Coimbra, Portugal; 2 Pulmonology Department, Chest Disease Centre of Vila
Nova de Gaia, Vila Nova de Gaia, Portugal; 3 Pulmonology Department, Centro
Hospitalar de Vila Nova de Gaia/Espinho EPE, Vila Nova de Gaia, Portugal;
4
Department of Clinical Epidemiology, Predictive Medicine and Public Health
University of Porto Medical School, Porto, Portugal
Introduction: Tuberculosis (TB) remains a major global public health problem
and 20% of all cases are extrapulmonar. The purpose of this study was to identify
risk factors associated with extrapulmonar tuberculosis.
Methods: We performed a transversal study involving all patients with extrapulmonar tuberculosis registered in a TB reference centre in northern Portugal,
between January 2008 and January 2012. We evaluated demographic data, comorbidities, BCG vaccination and anterior tuberculosis treatments. Multivariable
logistic regression was used to identify independent risk factors (p<0.05).
Results: Among the 386 patients studied, 260 (67.4%) had pulmonary tuberculosis
(PT) and 126 (32.6%) had extrapulmonary TB (EPTB). Being older than 40 years
old (OR=2.09; 95%CI: 1.29-3.38), female (OR=1.63; 95%CI=1.02-2.6) and HIV
positive (OR=2.72, 95%CI=1.25-5.93) were independent risk factors for EPTB.
Alcoholism (OR=0.30; 95%IC: 0.12-0.75) is associated with higher risk for TB.
Previous liver disease (OR=22.30; 95%IC: 1.89-263.57) was an independent risk
factor for peritoneal TB. HIV co-infection (OR=12.97; 95%IC: 1.71-48.42) and
the presence of previous TB treatment (OR= 7.62; 95%IC: 1.00-57.9) increase the
risk of disseminated disease.
Conclusion: We identified independent risk factors for EPTB compared with TB.
Recognizing risk factors associated with EPTB is essencial to suspect of disease
and may help to get an accurate diagnosis.

P2724
Clinical characteristics and treatment outcomes of tuberculosis in the elderly
Yong Soo Kwon 1 , Su Young Chi 1 , Yu Il Kim 1 , Sung Chul Lim 1 , Yoo Duk Choi 2 .
1
Internal Medicine, Chonnam National University Hospital, Gwangju, Korea;
2
Pathology, Chonnam National University Hospital, Gwangju, Korea
Background: The purpose of this study was to describe the differences clinical
characteristics and treatment outcomes between elderly TB patients and young TB
patients.
Methods: The medical records of 271 young(aged 20 to 64 at diagnosis) and
199 elderly(aged 65 and older) TB patients, who were newly diagnosed with and
treated for TB from May 2008 to August 2010, were analyzed retrospectively.
Results: Respiratory symptoms such as cough, sputum, and dyspnea and comorbid
medical conditions such as cardiovascular disease, diabetes mellitus and chronic
obstructive pulmonary disease were more frequent in elderly TB patients. In chest
CT scan of pulmonary TB patients, findings of active TB such as nodules (< 30
mm in diameter), masses (> 30 mm in diameter), and cavities were less frequently
found in elderly TB patients except consolidations. However in microbiological
diagnosis, positive TB culture rates were higher in elderly TB patients. Of those
with known results of drug sensitive test, resistance to any drugs were more
frequently found in younger TB patients. In adverse drug reactions, the incidences
were not different between two groups except severe GI troubles which were more
frequently developed in elderly TB patients. There were no significant differences
in the rates of treatment success (97% vs. 93.7%, p=0.161), failure (0% vs. 0.7%,
p=0.619), and deaths due to TB (0.5% vs. 1.1%, p=0.844) between two groups.
Conclusions: Elderly TB patients presented more frequent respiratory symptoms
and showed less frequent active TB findings on chest CT scan. Treatment success
rates of elderly TB patients were not inferior to those of younger TB patients
without development of more frequent adverse drug reactions.

P2725
The ratio of non-tuberculosis mycobacteria and co-morbidities in our
hospital in the last five years
Arzu Erturk 1 , Melike Atasever 2 , Fatma Irem Yesiler 1 , Sema Canbakan 1 , Zühal
Müjgan Güler 1 , Nermin Capan 1 . 1 Pulmonology, Atatürk Chest Disease and
Chest Surgery Education Hospital, Ankara, Turkey; 2 Microbiology, Atatürk Chest
Disease and Chest Surgery Education Hospital, Ankara, Turkey
Non tuberculosis mycobacterial infections (NTM) with chronic pulmonary diseases
have increased in recent years. HIV infections and other co-morbid pulmonary
diseases seem to be responsible for this relation as well as improvement in diagnostic techniques. Prolonged life time in COPD and cystic fibrosis generates
special risk. NTM colonisation may cause clinical infection and progression in
destructive pulmonary diseases.The objective of this study is to evaluate the NTM
growth ratio and clinical features of these patients.
In our laboratory, approximately 25.000 specimens are cultured yearly with classic
method (Lowenstein-Jensen). In this retrospective analyse, 185 NTM (1.58%)
were identified in 11.681 tuberculosis culture positive specimens between 2004
and 2009.
Results: 33 patient files were examined out of 55 patients with NTM infection.
Seven patients were female, 26 were male. Fifteen patients were ≥ 65 years
old and the others were < 65 years old. COPD, bronchiectasis. diabetes melli-
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tus, malignancy, HCV infection were diagnosed in 10, 10, 6, 8 and 1 patients,
respectively. Nodules, cavitary lesions and fibrosis were seen in computerised
tomographies of 31 patients and in x- rays of two patients. In only 7 of 55 patient’s
cultures were identified as M. abscessus (2), M. szulgai(3), M. intracellulare(1),
M. xenopi(1). Thirty-one patients with NTM (93.39%) had chronic systemic or
pulmonary diseases.
Conclusion: In future, the ratio of diagnosing and treatment of NTM infections in
older immun- competent patients with chronic diseases are going to be increased
with developing laboratory tests, CT and the awareness of togetherness of NTM
infections and chronic diseases.

277. New insights in pneumology – ERS
inter-Assemblies late-breaking abstracts

cluding height, weight, smoking status, symptoms, and lung function. Preliminary
findings are presented here.
Results: In 226,261 patients, the five most common co-morbid conditions (hospital and outpatient encounters) were diabetes (32 and 23%), heart failure (26
and 11%), renal disease (20 and 9%), malignancy (20 and 12%), and peripheral
vascular disease (16 and 8%). In 1,216 patients who completed the study visit, 73%
were overweight or obese, 84% were ever smokers, 44% smoked ≥40 pack-years,
34% had chronic bronchitis symptoms, and 54% had fixed airflow obstruction
(post-BD FEV1 /FVC<70%).
Conclusions: Quality improvement and comparative effectiveness research in
COPD should 1) include lung function testing to confirm the diagnosis, and 2)
address a range of comorbid conditions, including overweight or obese body
habitus and smoking-related behaviors. Given the high levels of comorbidity,
heterogeneous treatment effects appear likely.

P2729
Latin America asthma insight and management (LA AIM): A survey of
asthma patients in 4 Latin American countries and Puerto Rico
Jorge Maspero 1 , Jose Jardim 2 , Alvaro Aranda 3 , C. Pablo Tassinari 4 . 1 Allergy
and Respiratory Research Unit, Fundacion CIDEA, Buenos Aires, Argentina;
2
Respiratory Division, Federal University of São Paulo Medical School, Sao
Paulo, Brazil; 3 Respiratory, Hospital Auxilio Mutuo, San Juan, Puerto Rico;
4
Institute of Immunology, Universidad Central de Venezuela, Caracas, Venezuela

P2726
Does adding telemonitoring to optimised management of chronic obstructive
pulmonary disease (COPD) reduce hospital admissions? Randomised
controlled trial
Hilary Pinnock 1 , Lucy McCloughan 2 , Allison Todd 2 , Janet Hanley 3 ,
Stephanie Lewis 4 , Ashma Krishan 4 , William MacNee 5 , Claudia Pagliari 2 ,
Aziz Sheikh 1 , Brian McKinstry 2 . 1 Allergy & Respiratory Research Group,
Centre for Population Health Sciences, The University of Edinburgh, Edinburgh,
United Kingdom; 2 eHealth Research Group, Centre for Population Health
Sciences, The University of Edinburgh, Edinburgh, United Kingdom; 3 Nursing
Midwifery and Social Care, Edinburgh Napier University, Edinburgh, United
Kingdom; 4 Edinburgh Clinical Trials Unit, The University of Edinburgh,
Edinburgh, United Kingdom; 5 Edinburgh Lung and the Environment Group
Initiative, The University of Edinburgh, Edinburgh, United Kingdom
Introduction: Previous trials of telemonitoring in COPD have been confounded
by additional supportive clinical care in the intervention group. It is unclear if
telemonitoring alone will improve clinical outcomes
Aim: To determine if telemetrically supported self-monitoring of COPD prevents
hospital admissions when both groups receive optimised care.
Trial design: Researcher-blind RCT.
Setting: UK primary care.
Methods: Patients with a COPD admission in the previous year were centrally
randomised to telemetric or normal monitoring. The primary outcome, assessed
at 1 year, was time to first hospital admission with a COPD exacerbation. Other
outcomes included number of days in hospital, deaths and health-related quality
of life (St George’s Respiratory Questionnaire (SGRQ))
Results: We randomised 256 patients (128 telemonitoring): baseline characteristics were similar. Using an intention-to-treat analysis, there was no difference
in time to admission between the groups (adjusted hazard ratio for admission
(reference=tele-group) 1.04 (95%CI 0.73 to 1.50). 61 patients in each group had
an admission. There was no significant difference in the mean number of of admissions/person (tele-group: 1.2 (SD1.9), control: 1.1 (SD1.6)); bed days (tele-group:
9.4 (SD 19.1) vs usual 8.8 (SD 15.9)); deaths (tele-group: 16, control 21. p=0.38)
or SGRQ at 1 year (mean difference: 1.5 (-1.4 to 4.5))
Conclusion: When both groups received optimised care, telemonitoring did not
reduce the time to a hospital admission or increase quality of life.
ISRCTN number: 96634935
Funding: Chief Scientist’s Office of Scottish Government.

P2727
Multicenter COPD registry for quality improvement and comparative
effectiveness research
Jerry A. Krishnan 1 , David H. Au 2 , Shannon S. Carson 3 , Todd A. Lee 1 , Peter
K. Lindenauer 4 , MaryAnn A. McBurnie 5 , Richard A. Mularski 5 , Edward
T. Naureckas 6 , William M. Vollmer 5 . 1 Medicine, University of Illinois, IL,
United States; 2 Medicine, University of Washington/VA Puget Sound Health Care
System, Seattle, WA, United States; 3 Medicine, University of North Carolina at
Chapel Hill, NC, United States; 4 Center for Quality of Care Research, Baystate
Medical Center, Springfield, United States; 5 Center for Health Research, Kaiser
Permanente Northwest, Portland, United States; 6 Medicine, University of
Chicago, United States
Rationale: Studies evaluating quality, safety, effectiveness, and costs of care using
registries linking Electronic Health Records from diverse healthcare settings are
attracting increasing interest because they can provide information more applicable
to ’real-world’ patients and clinicians.
Methods: The COPD Outcomes-based Network for Clinical Effectiveness and Research Translation (CONCERT) developed a multicenter COPD registry (COPD
DataHub) linking 8 U.S. academic healthcare institutions. Inclusion criteria were
based on age (≥40 yrs), ICD-9 billing codes, problem lists, medications, or spirometry from 2006 to 2010. The prevalence of Charlson comorbid conditions was
estimated. An in-person study visit was used to collect additional information, in-

Introduction: In 2011, we conducted a comprehensive asthma survey in Latin
America to explore realities of living with asthma and identify unmet needs in
asthma management. The Latin America Asthma Insight and Management (LA
AIM) survey was modeled on similar programs in the United States, Europe and
Canada, and the Asia-Pacific region.
Methods: Face-to-face interviews lasting approximately 35min were conducted
with respondents in a national probability sample. The survey was included 2000
patients (400 patients/location) in Latin America (Argentina, Brazil, Mexico,
Venezuela) and Puerto Rico. Survey questions covered asthma burden; impact of
asthma on patients; emotional burden; symptoms; seasonal influences on symptoms; triggers; most bothersome symptoms; and patient perceptions about current
levels of control.
Results: More than 51,000 households were screened, and 2169 respondents completed the LA AIM survey across the 5 locations. Respondents were predominantly
female (67% for the region, proportion similar in each country). Mean age was
37y (for the region; 35-43y, range across countries). Mean age at diagnosis across
locations was 15y; (Argentina:19y; Mexico and Puerto Rico:18y; Brazil:16y;
Venezuela:11y). Dust was the most commonly reported trigger (61% overall),
followed by change in weather (41% overall).
Conclusions: The LA AIM survey provides a comprehensive view of the state of
asthma across 5 distinct Latin American cultures. The survey reveals that asthma
has a profound impact on patient health and quality of life, suggesting a continuing
unmet need for asthma education in Latin America. Results were primarily similar
across the region.

P2730
Cough, active smoking ever, smoking history of >10 packyears and
wheezing/chest tightness should prompt COPD suspicion in cardiac patients
who remain symptomatic despite adequate management
Marta Kolacinska-Flont 1 , Jaroslaw Drozdz 2 , Marzenna Zielinska 3 , Piotr Kuna 1 .
1
Clinic of Internal Medicine, Asthma and Allergy, Medical University of Lodz,
Lodz, Poland; 2 Clinic of Cardiology, Medical University of Lodz, Lodz, Poland;
3
Clinic of Intensive Cardiac Therapy, Medical University of Lodz, Lodz, Poland
Background: Coronary heart disease (CHD) and chronic obstructive pulmonary
disease (COPD) share common risk factors and often coexist. Dyspnea, effort
intolerance and chest tightness in CHD patients are readily attributed to cardiac
disorder while COPD passes unnoticed. Proper COPD management optimizes
patient’s outcome.
Aim: The aim of our study was to determine key features from history and physical
examination that should raise COPD suspicion in persistently symptomatic cardiac
patients.
Material and methods: Patients were recruited with respect to the following inclusion criteria: angiographically confirmed CHD, adequate cardiac management,
ability to visit study site, expressed informed consent for study participation. Subjects were evaluated for: demography, smoking, respiratory complaints (modified
ECRHS questionnaire), airflow limitation (spirometry accompanied by reversibility test if applicable). COPD diagnosis was based on clinical presentation, history
and post-bronchodilator FEV1/FVC<LLN.
Results: Among 206 subjects eligible for the study 33 (16%) were found to have
COPD. COPD vs. non-COPD subjects did not differ in age, sex, BMI, waist
circumference and tobacco exposure in general. Active smoking ever (OR 5.45,
95%CI 1.24-23.9), >10 packyears (OR 4.28, 95% CI 1.57-11.7), cough (OR
8.65 95%CI 3.16-23.6) and wheezing/chest tightness (OR 3.38 95%CI 1.51-7.58)
significantly increased COPD risk.
Conclusions: Longstanding history of active smoking ever, cough and wheezing/chest tightness in persistently symptomatic cardiac patients should raise the
suspicion of concomitant COPD.
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P2731
The predictive value of the COPD assessment test (CAT) for acute
exacerbations in patients with chronic obstructive pulmonary disease
(COPD)
Dimitar Sajkov 1 , Ming-Shyan Huang 2 , Jian Kang 3 , Ching-Hsiung Lin 4 , Myung
Jae Park 5 , Namhee Kwon 6 , Sang-Do Lee 7 . 1 Australian Respiratory and Sleep
Medicine Institute, Flinders Medical Centre, Adelaide, Australia; 2 Department of
Internal Medicine, Kaohsiung Medical University Hospital, School of Medicine,
Kaohsiung Medical University, Kaohsiung, Taiwan; 3 The Institute of Respiratory
Diseases, The First Affiliated Hospital of China Medical University, Shenyang,
China; 4 Division of Chest Medicine, Department of Internal Medicine, Changhua
Christian Hospital, Changhua, Taiwan; 5 Division of Respiratory and Critical
Care Medicine, Kyung Hee University Hospital, Seoul, Republic of Korea; 6 Asia
Pacific Medical, GlaxoSmithKline, Singapore, Singapore; 7 Division of Pulmonary
and Critical Care Medicine, Asan Medical Centre, Seoul, Republic of Korea
Acute exacerbations significantly impair health-related quality of life (QoL) and
productivity of patients with COPD. Predicting the probability of exacerbation
may help in optimising COPD management. We evaluated whether the COPD
Assessment Test (CAT™) could predict the risk of future exacerbations of COPD.
COPD patients with a history of exacerbation were recruited from 19 sites in
four Asia Pacific countries. CAT score, Medical Research Council (MRC) dyspnea score, spirometry data, medical history, and exacerbation episodes were
prospectively collected over six months.
In 495 evaluable patients with a mean age of 69.4±8.8 years, 68% had at least
one exacerbation over the study period. The baseline CAT score categorised into
four severity groups showed a strong predictive value for time to first exacerbation
(Area under the curve [AUC]=0.83). Time to first exacerbation was shorter with
worsening category of CAT score (p=0.001; mean 19.9, 15.8, 10.9 and 4.5 weeks
for CAT scores categories of 0–9, 10–19, 20–29 and 30–40 respectively; adjusted
hazard ratios of 1.0, 1.53, 2.08 and 3.41 respectively). CAT score category, however, had a modest predictive ability for at least one exacerbation (AUC=0.64).
The risk of future exacerbations was higher with worsening category of CAT
score (p=0.004; adjusted relative risks: 1.0, 1.26, 1.33 and 1.45 respectively). The
uncategorised CAT scores, used as a continuous variable, found predictions of
similar magnitude.
In outpatients with COPD, the baseline CAT score showed a strong predictive value
for time to first exacerbation. It also provided modest prediction of exacerbations
in the following six months.

P2732
Sleep-related breathing disorders in patients with schistosomal
cor-pulmonale
Yehia Khalil, Emad Ibrahim, Rasha Daabis, Engy El-Nahas. Chest Department,
Alexandria Faculty of Medicine, Alexandria, Egypt

(5-HTTLPR, hydroxytryptamine transporter-linked polymorphic region, and Stin2,
intron 2 VNTR), the promoter region of MAOA (monoamine oxidase A), and DAT
in an Italian SIDS population, ALTE patients, IALTE (idiopathic ALTE) and
controls.
Methods: We enrolled 76 infants with an history of Apparent Life Threatening
Event, distingued in Idiopathic ALTE (IALTE) and Non Idiopathic ALTE (ALTE)
by clinical, diagnostic and therapeutic data (12 channels polysomnography ESeries Compumedics). Genotypes and allelic frequencies of DAT, MAOA and
5HTT were determined in ALTE and IALTE infants compared with data obtained
from 150 healthy controls.
Results: No association was found between DAT polmorphysm and ALTE/IALTE
groups either in the genotype (p=0.25; p=0.112) nor in the allelic frequence
(p=0.94;P=0.88). The comparison of MAOA genotypes and allelic frequence between ALTE and control group was not significant, on the opposite the comparison
between IALTE and control group was statistically significant for the genotypes
(P=0.09) and a tendency for allele (p=0.036). Analisys of 5HTT polymorphisms in
IALTE remarked the pathogenetic role of L/L genotype (P<0.00001) and L allele
(P<0.00001) as previously demostrated in SIDS.

P2734
Measuring red blood cell oxygenation in vivo using hyperpolarized 129Xe
MRI
General Leung, Graham Norquay, Juan Parra-Robles, Jim Wild. Royal
Hallamshire Hospital, Sheffield, Great Britain, United Kingdom
Introduction: Red blood cell (RBC) oxygenation plays an important role in cell
survival. However, measuring this parameter in deep tissues is difficult. We report
a method of detecting RBC oxygenation in vivo using MRI chemical shift (CS) of
hyperpolarized (HP) 129Xe dissolved in RBCs explored previously in vitro (Mag
Res Med 43;4(491) 2000).
Methods: 400mL of HP 129Xe mixed with 600mL N2 was delivered to 3 healthy
volunteers who inhaled the gas and held their breath. Spectroscopy was performed
on a 3T Philips Intera every 3 seconds for the length of the breath hold. CS was
extracted from fits to the spectra. Surrogate oxygenation was measured using an
SpO2 monitor.
Results: Example spectra from one volunteer early(red) and at end of breath
hold(blue) are shown in Fig 1(left). The CS change between the tissue/plasma and
the RBC peak are plot as a function of time(green) in the panel right along with
measured SpO2 (blue). A decrease in the separation between these two peaks is
seen over the course of the breath hold corresponding with a measured decrease
in SpO2 . Similar trends are seen in data from all subjects.

Schistosmiasis has long been an endemic disease in Egypt and an important cause
of pulmonary hypertension.
Objectives: We aimed to investigate the clinical and polysomnographic features
of sleep-related breathing disorders (SRBD) in patients with schistosomal cor
pulmonal and to evaluate their effects on pulmonary hemodynamics.
Patients and methods: We studied 10 stable patients with schistosomal pulmonary hypertension (mean age was 43.7) and 10 healthy volunteers matched. All
underwent overnight polysomnography.
Results: The mean AHI in patients group was 20/h while in the control group it
was 2.3/h. 80% of the patients were found to have an AHI >10/h and 60% had
moderate to severe sleep apnea (AHI ≥ 15/h). In addition, the majority of the
patients (80%) spent > 30% of the night with an arterial oxygen saturation < 90%.
SRBD were not correlated with anthropometric measures, spirometry nor with the
typical symptoms of SA such as excessive sleepiness as assessed by ESS. More
importantly, SRBD were significantly associated with measures of pulmonary
hypertension severity, and patients with moderate to severe SA had more impaired
cardiovascular function as indicated by more severe right ventricular dilatation
(p=0.036) than patients with mild sleep apnea.
Conclusion: SRBD are highly prevalent in patients with schistosomal pulmonary
hypertension (PH). Also, the SA severity was correlated with more advanced PH
and more severe cardiovascular impairment. Therefore in the evaluation of patients
with schistosomal PH, polysomnography or an ambulatory cardiorespiratory sleep
study seems justified to identify potentially treatable SRBD that may challenge the
already compromised cardiovascular system.

P2733
SIDS and idiopathic ALTE: Genetic similarities
L. Nosetti 1 , L. Filonzi 2 , C. Magnani 2 , V. Mongiardi 1 , C. Borghi 1 , V. Milan 1 ,
L. Nespoli 1 , F. Nonnis Marzano 2 . 1 Pediatric Clinic, University of Insubria,
Varese, Italy; 2 Biology, University of Parma, Italy
Background: Recent advances in molecular genetics have opened new perspectives in the definition of pathogenic mechanisms of SIDS. Several studies, during
the past decade, identified polymorphisms in the serotonin transporter (5HTT)
(SLC6A4 encoding 5HTT) as a predisposing factor in infant death.
Aim of the study: This project represents a significant step to add knowledge on
the involvement of the serotonin polymorphisms of two different 5HTT regions

Discussion: The CS decrease with breath hold time correlates with in vitro data
showing CS decrease with RBC deoxygenation. To our knowledge, this is the
first demonstration in humans of the effect of RBC oxygenation on the CS of
dissolved 129Xe. Localisation of this technique may provide insight into regional
RBC oxygen non invasively.
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P2735
Circulating collagen indices indicative of disease severity in pulmonary
arterial hypertension
Zeenat Safdar. Suite 11B.09, Houston, TX, United States
Procollagen deposition occurs in explanted pulmonary arterial hypertension (PAH)
lungs. Biochemical monitoring of collagen synthesis may provide a non-invasive
method of determining vascular remodeling. However, there is lack of data regarding circulating procollagen indices in PAH. We obtained circulating levels
of carboxyl-terminal of procollagen type III (PIIINP), carboxy-terminal telopeptide of collagen type I (CITP), matrix metalloproteinase-9 (MMP-9) and tissue
inhibitor of metalloproteinase-1 (TIMP-1) from 87 PAH subjects and 37 age- and
gender-matched controls (Baylor PH Center). Serum was separated and stored
at -80°C. CITP, MMP-1 and TIMP-1 levels were measured by ELISAs. PIIINP
was measured by antibody radioimmunoassay. PAH patients had elevated PIIINP,
CITP, MMP-9 and TIMP-1 levels suggesting active collagen metabolism (Table
1). PIIINP levels were higher in WHO FC III-IV as compared to WHO FC I-II
PAH patients (p=0.011). PIIINP levels negatively correlated with six-minute walk
distance (R=-0.3, P=0.008), and positively correlated with right atrial pressure
(R=0.35, P=0.002) and BNP levels (R=0.25, P=0.02).
Clinical characteristics and biomarker levels in PAH patients

Age (yrs)
Gender (F, %)
BSA (m2 )
Pulse pressure (mm Hg)
6MWD (meters)
BNP (pg/ml)
PIIINP (ng/ml)
MMP-9 (ng/ml)
TIMP-1 (ng/ml)
CITP (ng/ml)

Controls

PAH

p value

49.14±14
33 (89)
1.79±0.24
36.6±17
468±63
19.9±19
3.80±0.92
291.5±171
128±34
2.20±1.2

47.14±14
79 (90)
1.83±0.19
37.6±17
412±106
138±202
5.2±1.88
478±292
202±63
4.03±2.33

0.34
0.36
0.82
0.005
0.002
<0.001
<0.001
<0.001
<0.001

Circulating procollagen markers may provide a novel non-invasive method of
documenting active collagen synthesis reflective of severe disease in PAH.

P2736
Development of an intervention algorithm in telemetrically supervised
adaptation of positive airway pressure therapy for OSAS
Otto D. Schoch, Florent Baty, Jolanda Niedermann, Jochen J. Rüdiger, Martin
H. Brutsche. Fachbereich Pneumologie, Schlafmedizin und Heimbeatmung, St.
Gallen, Switzerland
Introduction: The acceptance of positive airway pressure therapy (PAP) is a major
clue to successful OSAS therapy. Telemedicine is a novel tool to supervise PAP use
at the patient’s home. We report on treatment results with an intervention scheme
developed to guide patients during the first month of telemetrically supervised PAP
adaptation.
Methods: After mask adaptation and explanation of the PAP devices (ResMed
S9), newly diagnosed OSAS patients were equipped with telemedicine (ResTraxx
Online™, ResMed) for the first month of therapy. The automatically downloaded
hours of PAP use and leak flow were checked 3 days per week. Patients received
phone calls after 2 nights of <4h usage or average leak >0.4L/s. Technical
problems, number and duration of phone calls and CPAP use information were
analysed.
Results: During the study period, 73 OSAS patients received telemedicine for a
total of 2045 nights. Minor technical problems with data transmission for 1 to 3
nights occurred in 12(16%) patients. The average PAP use was 4.2±3.4h/night. In
430 nights (21%), PAP was not used, hence, usage was 5.4±3.5h for nights on
PAP. PAP use of >0h was detected in 74%, >4h in 55% of patients. A total of 174
calls, average duration 14 minutes, were performed in 53 (72%) patients, range 1
to 15 calls/patient. After 1 month, 62 (85%) OSAS patients continued PAP.
Conclusion: Telemedicine for the introduction of PAP in OSAS is technically
feasible. Our intervention algorithm resulted in phone calls for the majority of
patients. To determine the direct effects of telemedicine on PAP acceptance, a
randomised prospective study is necessary.

P2737
BNN27, a synthetic derivative of dehydroepiandrosterone, suppresses allergic
airway disease
Maria Aggelakopoulou 1 , Angeliki Malamou 1 , Davina C.M. Simoes 1 ,
Ioannis Charalampopoulos 2 , Achille Gravanis 2 , Vily Panoutsakopoulou 1 .
1
Center for Basic Research I, Biomedical Research Foundation, Academy of
Athens, Athens, Greece; 2 Department of Pharmacology, University of Crete &
Foundation of Research Technology-Hellas (IESL-FORTH), Heraklion, Greece
Neurosteroids comprise a family of endogenous steroid hormones mainly known
for their role in neuronal development and survival. A member of this family,
dehydroepiandrosterone (DHEA), exhibits anti-inflammatory effects. Although
DHEA could be beneficial in allergy, long-term administration of this molecule
may induce side-effects, as it metabolizes into other steroids such as androgens

and estrogens. Thus, we tested the effects of a DHEA-synthetic-analog BNN27
that does not metabolize to steroids, on allergic airway inflammation and allergic
immune responses.For this we used a well-established mouse model for allergic asthma. Our results demonstrate that administration of BNN27 significantly
suppressed allergic disease and the immune responses that mediate it. This included suppressed airway hyperresponsiveness, decreased pulmonary eosinophilia,
suppressed allergen-specific IL-4 and IL-13 production, as well as significantly
decreased allergen–specific IgE. Moreover, allergic mice treated with BNN27 had
increased numbers of CD3+ CD4+ CD25+ Foxp3+ T regulatory cells and suppressive CD11c+ PDCA-1+ plasmacytoid dendritic cells.We also found that BNN27
suppressed Th2 responses in vitro. We conclude that administration of the synthetic
neurosteroid BNN27 has a significant immunomodulatory effect and protects from
allergic airway inflammation.

P2738
Safety profile and pharmacokinetics of an inhaled GATA-3-specific DNAzyme
in a first-in man study in healthy subjects
Wolfgang Timmer 2 , Klaus Kutz 3 , Gerhard Schlüter 4 , Friedeborg Seitz 2 ,
Uwe Wannenwetsch 2 , Jens Kuhlmann 1 , Manuela Stauss-Grabo 5 , Anja Zensi 5 ,
Oliver Schmidt 5 , Gerhard Breipohl 6 , Harald Renz 7 , Joachim Bille 1 ,
Ursula Homburg 1 , Holger Garn 8 . 1 R&D, Sterna Biologicals GmbH, Marburg,
Germany; 2 Clinical Research Services, CRS Clinical Research Services
Mannheim GmbH, Mannheim, Germany; 3 Advisor Clinical Pharmacology,
AccelPharm, Basel, Switzerland; 4 Consultant Toxicology, GS, Wuppertal,
Germany; 5 R&D, Engelhard Arzneimittel GmbH & Co KG, Niederdorfelden,
Germany; 6 Chemistry, Manufacturing & Controls Consulting, GB, Hilden,
Germany; 7 University Hospital Giessen and Marburg GmbH, Institute of
Laboratory Medicine and Pathobiochemistry, Philipps University Marburg,
Marburg, Germany; 8 Institute of Laboratory Medicine and Pathobiochemistry,
Philipps University Marburg, Marburg, Germany
SB010 (a nebulization solution of the human GATA-3-specific DNAzyme hgd40)
has been developed and preclinically characterized as an intended treatment of
Th2-driven asthma. DNAzymes are single-stranded catalytic DNA molecules that
specifically bind and cleave target mRNA sequences. Aim of the present study
was to investigate safety, tolerability and pharmacokinetics of orally inhaled single
ascending doses of SB010 in a First-in-Man Phase I clinical trial. The study was
performed as a randomized, double-blind, placebo controlled, parallel group (per
dose level) dose-escalation study in 46 adult healthy male Caucasian subjects
(18-45 years). SB010 was applied as nebulized solution via a controlled breathing
system (AKITA2 APIXNEB® ) in 6 dose levels ranging from 0.4 – 40 mg. Adverse
events, vital signs, clinical chemistry, hematology, urinalysis, ECG, pulmonary
function testing, body temperature, and overall tolerability were assessed. Plasma
concentrations were analyzed using a hgd40-specific hybridization ELISA system.
All doses were well tolerated, no serious or severe adverse events and no dose
limiting effects were observed. Occasional adverse events (such as headache or
cough) were of minor clinical relevance and were fully reversible during the study
period. Maximum plasma concentrations of hgd40 were detected within the highest
dose group at one hour after administration (29.2 pg/mL ± 20.6) and hgd40 was
no longer detectable at time point 12 hours after administration. Overall, inhaled
SB010 turned out to be well tolerated after single inhalative exposure in healthy
male subjects and is now under evaluation in subsequent clinical studies.

P2739
Repeatability of the endurance shuttle walk test in COPD
Shirley Ngai 1 , Jennifer Alison 2,3 , Lissa Spencer 3 , Alice Jones 1 . 1 Department of
Rehabilitation Sciences, The Hong Kong Polytechnic University, Hong Kong,
Hong Kong; 2 Discipline of Physiotherapy, The University of Sydney, NSW,
Australia; 3 Department of Physiotherapy, Royal Prince Alfred Hospital, Sydney,
NSW, Australia
The aim was to evaluate the repeatability of the endurance shuttle walk test
(ESWT) measured within the same day, within the same week and a week apart.
Methods: Individuals diagnosed with COPD were recruited. Participants were
asked to perform two incremental shuttle walk tests (ISWT) for predicting the
walking intensity for the ESWT. ESWT 1 (E1 ) and ESWT 2 (E2 ) were performed
on the same day, 30 minutes apart. ESWT 3 (E3 ) was performed within a week
from E2 and ESWT 4 (E4 ) was performed one week after E3 . Heart rate (HR)
(Polar RS800CX, Polar, Finland) and dyspnoea (Borg scale 0-10) were measured
before and after each ESWT. Duration walked in each ESWT was measured and
the corresponding walking distance was calculated. The repeatability of the four
ESWTs was analyzed using repeated measures ANOVA.
Results: Twenty-two participants (mean ± SD age 71±6 years; FEV1 % predicted
54±24%; TLC 122±21%) completed the study. The mean durations of E1 to E4
were 368±203s, 371±182s, 386±213s and 367±223s respectively, with no time
effect (F= 0.18, p=0.79). The corresponding distances walked in E1 to E4 were
474±300m, 478±267m, 511±349m, 487±358m respectively, with no time effect
(F=0.36, p=0.65). The percentage predicted HRmax at the end of E1 to E4 were
79±9%, 80±11%, 82±9%, 80±9% respectively, with no significant time effect
(F=1.94, p=0.13).
Conclusion: There was no evidence of a learning effect when an ESWT was
repeated within one day, within one week or a week apart, showing that the ESWT
is repeatable in people with moderate COPD.
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Prevention of RSV infection in infants from the high-risk groups in Moscow:
The first season’s results
Dmitriy Ovsyannikov 1 , Irina Krsheminskaya 1 , Elena Degtyareva 2 . 1 Medical
Faculty, People’s Friendship University of Russia, Moscow, Russian Federation;
2
Pulmonology Department, Children’s Infectious Diseases Hospital No. 6,
Moscow, Russian Federation
Aim: Analysis of efficacy and safety of immunization with palivizumab of infants
from the high-risk groups of severe respiratory syncytial viral (RSV) infection
carried out during 2012 infection season in Moscow.
Methods and materials: Immunization against RSV infection with palivizumab
was conducted for the first time in six Moscow hospitals from January to May
2012. The total number of infants immunized was 156 aged from 15 days to 1
year 11 months. Patients received from 1 to 4 shots with treatment-free interval
30±5 days: 1 infant was immunized four times, 139 – three times, 9 children –
twice, 7 children – once. The reasons for discontinuation of immunization after
1 and 2 shots were not connected to medical conditions. 139 (89,1%) of all
infants were premature, including 42 (26,92%) - with extremely low birth weight,
83 (53,21%) - with bronchopulmonary disease, 19 (12,18%) - with congenital
heart diseases. Efficacy of immunization was estimated on a basis of the average
monthly frequency of lower respiratory tract infections and hospitalization within
three months ahead and three months during prophylaxis. A frequency of adverse
events was used for safety analysis.
Results: Immunization with palivizumab led to decrease of the average monthly
frequency of lower respiratory tract infections (from 0,064 to 0,014) and hospitalization (from 0,048 to 0,01). The following adverse events were reported:
short-term, low-grade fever, anxiety, rhinitis, upper respiratory tract infection,
gastroenteritis. There were no serious adverse events reported during prophylaxis.
Conclusions: Prophylaxis of RSV infection with palivizumab in infants from the
high-risk groups is safe and effective.

P2742
Pleural irrigation trial (PIT): Standard care versus pleural irrigation, a
randomised controlled trial in patients with pleural infection
Clare Hooper 1 , Antony Edey 2 , Adam Wallis 2 , Amelia Clive 1 , Anna Morley 3 ,
Mike Darby 2 , Natalie Zahan 3 , Andrew Medford 3 , Nick Maskell 1 . 1 Academic
Respiratory Unit, School of Clinical Sciences, University of Bristol, Bristol,
United Kingdom; 2 Department of Radiology, Southmead Hospital, North Bristol
NHS Trust, Bristol, United Kingdom; 3 Pleural Clinical Trials Unit, Southmead
Hospital, North Bristol NHS Trust, Bristol, United Kingdom
Background: Pleural infection remains common with an increasing incidence and
high mortality. Despite chest tube drainage and antibiotic therapy up to 30% of
patients will die or require surgery. Case reports suggest that irrigation of the
pleural space with saline may be beneficial but this has never been the tested in
the form of a randomised controlled trial
Method: Randomised controlled pilot study comparing standard care plus saline
irrigation, with best standard care alone, in patients with pleural infection requiring
chest tube drainage, who had a residual pleural collection on baseline CT thorax.
Primary outcome was percentage change in CT pleural volume from day 0 to
day 3. Secondary outcomes included referral for surgery, hospital stay & adverse
events
Results: 65 patients approached, 38 randomised, 3 excluded. Saline irrigation
resulted in significant reduction in CT pleural collection volume compared to
standard care – Irrigation group 29.2% reduction (95% CI 16.2- 62) vs Standard
care 13.9% (95% CI -4.1- 26.3) p<0.04. There was also a significant reduction
in the need for thoracic surgery in the irrigation group 2/18 vs 9/17 p=0.01 (OR
9.0, 95% CI 1.6-51.9). No differences were seen in length of hospital stay or fall
in inflammatory markers (CPR, WCC and procalcitonin). Safety profile of saline
irrigation was good with no serious complications and similar adverse events
between groups.
Conclusion: Saline irrigation improves fluid drainage in pleural infection, leading
to reduction in referral for surgery. This study now needs to be repeated as a large
multicentre RCT using the hard endpoints of mortality and length of hospital stay.

P2741
Association of airway bacterial load with inhaled corticosteroid dosage in
stable COPD
Davinder Garcha 1 , Sarah Thurston 1 , Anant Patel 1 , Alexander Mackay 1 ,
James Goldring 1 , Tim McHugh 2 , Gavin Donaldson 1 , Jadwiga Wedzicha 1 .
1
Academic Unit of Respiratory Medicine, University College, London, United
Kingdom; 2 Centre for Medical Microbiology, Royal Free and University College
Medical School, London, United Kingdom

306. New drug targets and pre-clinical models
for respiratory diseases

Inhaled corticosteroids (ICS) are commonly used in COPD, either alone or in
combination with bronchodilators to reduce exacerbation frequency, but may also
increase risk of pneumonia (Calverley et al, NEJM, 2007; Wedzicha et al, AJRCCM, 2008) which is not well understood. Lower airway bacterial colonisation is
often present in stable COPD and may predispose to pneumonia. We investigated
the relationship between airway bacterial load and ICS dose in stable COPD
patients.
We quantified typical bacterial load using a validated PCR (for H. influenzae, S.
pneumoniae, M. catarrhalis) from the sputum of 47 stable COPD patients positive
for at least one of these species. Patient characteristics: Mean(SD) age 71.6(8.0)
years; Male gender 64%; Current smoker 34%; FEV1 49.0(18.4)% predicted.
Median (IQR) beclomethasone-equivalent dosage was 2000 (640-2000) μg daily.
Higher airway bacterial load was correlated to higher ICS dosage (corrected for
beclomethasone equivalence) in a univariate analysis; r=0.382; p=0.008 (Fig. 1).
This relationship remains significant in a multivariate analysis including age,
smoking status and FEV1 % predicted (p=0.022).

Figure 1

For the first time we have shown that the use of high ICS dose is associated
with higher airway bacterial load and may therefore play a part in increasing
susceptibility to pneumonia in COPD.

2803
Late asthmatic response is modulated by TRPA1 antagonists in
ovalbumin-induced bronchoconstriction in anaesthetized guinea pigs
Thierry Bouyssou, Zoe Noakes, Silke Hobbie, Martin Fleck, Andreas Schnapp,
Florian Gantner. Respiratory Diseases Research, Boehringer-Ingelheim Pharma
GmbH & Co. KG, Biberach an der Riss, Baden Württemberg, Germany
Respiratory Diseases Research, Boehringer-Ingelheim Pharma GmbH & Co. KG,
Biberach an der Riss, Baden Württemberg, Germany Respiratory Diseases
Research, Boehringer-Ingelheim Pharma GmbH & Co. KG, Biberach an der
Riss, Baden Württemberg, Germany Respiratory Diseases Research,
Boehringer-Ingelheim Pharma GmbH & Co. KG, Biberach an der Riss, Baden
Württemberg, Germany Respiratory Diseases Research, Boehringer-Ingelheim
Pharma GmbH & Co. KG, Biberach an der Riss, Baden Württemberg, Germany
Respiratory Diseases Research, Boehringer-Ingelheim Pharma GmbH & Co. KG,
Biberach an der Riss, Baden Württemberg, Germany
In animal models of asthma, ovalbumin (OVA) aerosol results in bronchoconstriction characterized by a histamine-related early asthmatic response (EAR) followed
by a neuropeptide-related late asthmatic response (LAR) which can be modulated
by transient receptor potential (TRP) channel A1 antagonists (Thorax. 2012, 67,
19-25).
The aim of the study was to assess the potential of two TRPA1 antagonists on the
EAR and LAR in OVA-induced bronchoconstriction in anaesthetized guinea pigs.
Bronchoconstriction was induced by intra-tracheal administration of a single dose
of OVA (50 μg/kg) and lung resistance recorded for 30 minutes. The animals
were pre-treated with pyrilamine (2 mg/kg i.v.) or its vehicle (saline) 10 min
before OVA. The TRPA1 antagonists HC-030031 and A-967079 or their vehicle
(0.5% methylcellulose) were administered i.p. 1 h before OVA. Without pyrilamine
pre-treatment, OVA induced a fast increase in lung resistance (max. 60±13 ml
overflow after 1 min) which was not reduced by the TRPA1 antagonists. Under
pyrilamine pre-treatment, OVA induced a slow increase in lung resistance (max.
33±10 ml overflow at the end of the recording). HC-030031 (1 μg/kg – 1 mg/kg)
dose-dependently inhibited the non-histamine-related OVA- induced bronchoconstriction (ED50 = 0.01 mg/kg) with a maximum bronchoprotection of 76% at 0.03
mg/kg (p<0.05). A-967079 (1 μg/kg – 1 mg/kg) displayed the same profile as
HC-030031 (ED50 = 0.01 mg/kg) with a maximum bronchoprotection of 78% at
0.03 mg/kg (p<0.05).
This study shows that the EAR is histamine related, while the LAR is modulated by
the TRPA1 channel in OVA-induced bronchoconstriction in anaesthetized guinea
pigs.

507s

M ONDAY, S EPTEMBER 3 RD 2012
2804
Effect of nilotinib on airway smooth muscle thickening in a murine model of
chronic asthma
Hyoung Kyu Yoon. Division of Pulmonary and Critical Care Medicine,
Department of Internal Medicine, St. Mary’s Hospital, Seoul, Republic of Korea
Background: Asthma is characterized by airway inflammation and remodeling.
The tyrosine kinase inhibitor nilotinib was developed to inhibit BCR-ABL kinase activity; however, it also has potent inhibitory activity against the c-Kit and
platelet-derived growth factor receptors (PDGFR). The present study aimed to
determine whether nilotinib suppresses airway smooth muscle (ASM) remodeling
and whether its effect is associated with c-Kit and PDGFR pathways.
Methods: We developed a mouse model of airway remodeling, which includes
smooth muscle thickening, in which ovalbumin (OVA)-sensitized mice were repeatedly exposed to intranasal OVA administration twice a week for 3 months.
Mice were treated with nilotinib during the OVA challenge.
Results: Mice chronically exposed to OVA developed sustained eosinophilic airway inflammation compared with control mice. In addition, the mice chronically
exposed to OVA developed features of airway remodeling, including thickening
of the peribronchial smooth muscle layer. Administration of nilotinib significantly
inhibited eosinophilic inflammation and ASM remodeling in mice chronically exposed to OVA. Nilotinib treatment significantly reduced the expression of p-c-Kit,
p-PDGFRβ, and p-ERK1/2. The expression levels of genes encoding c-Kit and
PDGFRβ were also reduced by nilotinib treatment.
Conclusions: These results suggest that nilotinib administration can prevent not
only airway inflammation, but also airway remodeling associated with chronic
allergen challenge. Nilotinib may provide a clinically attractive therapy for chronic
severe asthma.

2805
A comparison of anti-inflammatory compounds in a steroid-insensitive mouse
tobacco smoke model
Vincent Russell, Paul Woodman, Andrew Connolly, Dianne Spicer, Alan Young.
Pharmacology, Argenta, Stoke Court, Slough, United Kingdom
The effects of PDE4 and p38 inhibitors were compared to steroids in a robust
model of lung inflammation induced by 4 days of exposure to tobacco smoke (TS).
Methods: Mice were exposed to either air or TS for 4d and were killed 24hr after
the last exposure, the lungs lavaged and cells counted. Compounds were given at
maximal efficacy doses as defined in a mouse LPS model. Steroids were dosed
orally (Dexamethasone, 300μg/kg 1hr pre- and 6hr post- TS); or intra-nasally (fluticasone proprionate (FP), budesonide (BUD) 300μg/kg 1hr pre- TS). Roflumilast
(ROF) was dosed either i.n. (0.1, 0.3, 1mg/kg) or orally (5 mg/kg) 1hr pre-TS. The
inhaled p38i PF03715444 was dosed 100μg/kg i.n 1hr pre-TS. The p38i BIRB-796
was orally (1mg/kg) dosed 1hr pre- and 6hr post-TS.
Results: TS-exposure caused cellular infiltration into the lung which was reproducible across multiple studies. Oral or i.n. dosed steroids did not inhibit
the inflammation (p>0.05 total cell and neutrophil (neut) count). Body weight
significantly decreased over the 4d (FP 6%, BUD 11%, DEX 11%; all p<0.05)
confirming steroid availability and efficacy. ROF reduced TS-induced inflammation
when given i.n. (totals -50%, neuts -60%; both p < 0.05) or orally (totals -50%,
neuts -66%; both p < 0.05). The p38 inhibitors were effective dosed orally (BIRB:
totals -42%, neuts -55%) or i.n. (PF: totals -50%, neuts -61%; all p < 0.05).
Conclusions: TS-exposure for 4d induced a steroid-insensitive lung inflammation
which was reproducibly inhibited by PDE4 and P38 inhibitors; although neither
caused a total inhibition of the inflammation, suggesting that there is scope to
investigate more efficacious mechanisms and combinations within this model.

2806
Synbiotics reduce airway inflammation and improve airway function in a
mouse model for COPD
Gillina Bezemer 1 , Mara Diks 1 , Paul Vos 2 , Johan Garssen 1,2 , Paul Henricks 1 ,
Aletta Kranevels 1 , Gert Folkerts 1 . 1 Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands; 2 Danone Research, Centre
for Specialised Nutrition, Wageningen, Netherlands
Background: Good gut health plays an important role in maintaining immunity
in and beyond the gastro-intestinal tract. Respiratory disorders can be influenced
by gut microbiota. Chronic obstructive pulmonary disease (COPD) is a major
health problem worldwide. The disease is characterized by a progressive airflow
limitation caused by an abnormal inflammatory response. Aim of this study is to
investigate the effectiveness of specific dietary fibers and lactic acid producing
bacteria in a mouse model for COPD.
Methods: Male BALB/c mice were instilled intra nasally (i.n.) with lipopolysaccharide (LPS, 5μg/mouse) 3x per week for 16 days. Mice were treated 5x per week
by intra-gastric supplementation with: 1) Prebiotic fiber mixture of short-chain
galacto-oligosaccharides and long-chain fructo-oligosaccharides (GOS/FOS), 2)
Probiotic Bifidobacterium or 3) Synbiotic combination of GOS/FOS and Bifidobacterium. Broncho alveolar lavage (BAL) samples were analyzed for airway
inflammation. Airway function was measured by plethysmography in anesthetized
mechanically ventilated mice.
Results: LPS treatment significantly induced inflammatory cell influx in the bronchoalveolar lavage (BAL) fluid. Treatment with either GOS/FOS or GOS/FOS

combined with Bifidobacterium was able to reduce the influx of macrophages and
neutrophils into BAL fluid. Only treatment with synbiotics was able to attenuate
the LPS induced reduction in airway function.
Conclusion: These findings suggest that a combination of Bifidobacterium and
GOSFOS might be beneficial as nutritional intervention in patients suffering from
COPD.
This study was performed within the framework of Dutch TI-Pharma (project
number D1-101).

2807
Mice with immotile cilia spontaneously cough due to mechanical stimuli of
postnasal drip
Toshiyuki Iwata 1 , Isao Ito 1 , Akio Niimi 2 , Koji Ikegami 3 , Satoshi Marumo 1 ,
Naoya Tanabe 1 , Hitoshi Nakaji 1 , Hisako Matsumoto 1 , Tsuyoshi Oguma 1 ,
Hideki Inoue 1 , Tomoko Tajiri 1 , Tadao Nagasaki 1 , Yoshihiro Kanemitsu 1 ,
Junzo Kamei 4 , Mitsutoshi Setou 3 , Michiaki Mishima 1 . 1 Respiratory Medicine,
Graduate School of Medicine Kyoto University, Kyoto, Japan; 2 Medical
Oncology and Immunology, Nagoya City University School of Medical Sciences,
Nagoya, Japan; 3 Cell Biology and Anatomy, Hamamatsu University School of
Medicine, Hamamatsu, Japan; 4 Pathophysiology and Therapeutics, Hoshi
University, Tokyo, Japan
Background: The underlying mechanisms of cough in patients with rhinosinusitis
are poorly understood. We reported that tubulin tyrosine ligase-like family member
1 gene (Ttll1) knockout (KO) mice showed disorders of ciliary motility resulting
in rhinosinusitis together with cough reflex.
Aim: To examine mechanisms of cough in Ttll1-KO mice.
Methods and results: We pathologically searched for the causes of cough and
examined structural changes of the airway in KO mice. Postnasal drip (PND) was
observed in the pharynx. There was no evidence of inflammation and remodeling in
the lower airway. Capsaicin cough sensitivity was increased in KO mice compared
to WT mice. Moguisteine, which inhibits cough via suppression of rapidly adapting
receptor (RAR), decreased cough, while capsazepine, an antagonist of the transient
receptor potential vanilloid subfamily 1, did not. Tosufloxacin, a fluoroquinolone
antibiotic, improved nasal inflammation but accumulation of mucus and cough
remained. To prove that mucus stimuli evoke cough, artificial PND were made
to evoke cough in WT mice. WT mice distinctly coughed due to artificial PND.
Blue dye and contrast material were administered to study nasal clearance and
movement of mucus. We confirmed that nasal ciliary clearance was decreased in
KO mice. Further, blocking nasal discharge from flowing to the larynx completely
inhibited cough of KO mice.
Conclusions: Mechanical stimulation to larynx due to PND was transduced to the
central nervous system via RAR and evoked cough in Ttll1-KO mice. Ttll1-KO
mice may serve to reveal the mechanisms of cough in patients with PND and to
develop new antitussive drugs.

2808
Intratracheal administration of dry powdered low-molecular-weight
chitosan/siRNA complexes suppressed gene expression in the airway and
metastatic tumors in murine lung
Daisuke Ihara 1 , Noboru Hattori 1 , Hirokazu Okamoto 2 , Nobuoki Kohno 1 .
1
Department of Molecular and Internal Medicine, Graduate School of
Biomedical Sciences, Hiroshima University, Hiroshima, Japan; 2 Faculty of
Pharmacy, Meijo University, Nagoya, Japan
Introduction: There is an increasing number of efforts to deliver small interfering
RNA (siRNA) to lung. Although many different formulations with siRNA have
been optimized in in vitro studies, only a few have been reported successful in
vivo.
Objectives: As a carrier of siRNA, we chose low-molecular-weight chitosan
(LMWC) and succeeded in producing dry powder of LMWC/siRNA complexes.
In the present study, we tried to determine whether intratracheal administration
of dry powdered LMWC/siRNA complexes suppressed gene expression in murine
lung.
Methods: Dry powdered LMWC/siRNA targeting green fluorescent protein (GFPsiRNA) and Lewis lung carcinoma cells stably expressing GFP (LLC-GFP) were
prepared. Dry powder of LMWC/GFP-siRNA complexes was intratracheally administered to GFP transgenic mice and the C57BL/6 mice injected with LLC-GFP
cells through tail vein. The fluorescence in the lung tissue sections was analyzed
with a BIOREVO fluorescence microscope (BZ-9000; KEYENCE, Japan).
Results: Intratracheal administration of LMWC/GFP-siRNA complexes was found
to suppress the fluorescence level of bronchial epithelium in the lung of GFP transgenic mice. It was also effective at reducing the fluorescence level in metastatic
lung tumors consisting of LLC-GFP cells.
Conclusion: The results of the present study suggest that LMWC is an effective
carrier for siRNA delivery to the lung, and powdered LMWC/siRNA complexes
may become a promising tool to knock-down a specific gene expression in lung
diseases such as bronchial asthma, COPD, and metastatic lung tumors.
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ONX0912, a novel proteasome inhibitor for the treatment of lung fibrosis?
Nora Pfister, Nunja Habel, Oliver Eickelberg, Tobias Stöger, Silke Meiners.
Comprehensive Pneumology Center, Helmholtz Center Munich, Munich, Germany
Background: Proteasome inhibition has been shown to prevent development of
fibrosis in several organs. Effects of proteasome inhibitors (PI) on lung fibrosis are
controversial and cytotoxic side effects of the inhibition of proteasomal protein
degradation in the cell cannot be excluded.
Hypothesis: Local administration of PI allows efficient drug delivery to the lung
and prevents development of pulmonary fibrosis without systemic toxicity.
Methods and results: ONX0912 (ONX), a new irreversible PI, was evaluated in
comparison to bortezomib, the only FDA approved PI, with regard to cytotoxicity
and proteasomal inhibition in the cell line A549. Primary lung fibroblasts were
isolated from proteasome reporter mice (ODD-luc) and characterized using MTT
survival, and proteasome activity assays. The ODD-luc reporter accumulates upon
proteasome inhibition and can be quantified via bioluminescence reflecting the
actual degree of proteasome inhibition in the cell.
While bortezomib had strong cytotoxic effects, ONX only partially inhibited the
proteasome at low doses but efficiently blocked fibroblast function without affecting cell viability of fibroblasts or epithelia cells. An optimal nontoxic dose of
ONX was obtained after intratracheal instillation into ODD-luc mice. This dose
then was applied locally into the lung of ODD-luc mice with bleomycin induced
fibrosis and therapeutic effects were investigated by histochemical analysis of the
lungs.
Conclusion: ONX provides antifibrotic effects in murine lung fibroblasts in a
non-toxic dose range. Local administration of ONX into the lungs partially inhibits
the proteasome without toxic side effects and can be regarded as a promising
approach to inhibit pulmonary fibrosis.

2810
Benefits of dual bronchodilation with QVA149 once daily versus placebo,
indacaterol, NVA237 and tiotropium in patients with COPD: The SHINE
study
Eric Bateman 1 , Gary T. Ferguson 2 , Neil Barnes 3 , Nicola Gallagher 4 ,
Yulia Green 4 , Rachael Horton 4 , Michelle Henley 4 , Donald Banerji 5 .
1
Department of Medicine, University of Cape Town, South Africa; 2 Pulmonary
Department, Pulmonary Research Institute of Southeast Michigan, Livonia, MI,
United States; 3 London Chest Hospital, Barts Health NHS Trust, London, United
Kingdom; 4 Respiratory Department, Novartis Horsham Resarch Centre,
Horsham, United Kingdom; 5 Respiratory Department, Novartis Pharmaceuticals
Corporation, East Hanover, NJ, United States
Background: QVA149 is a novel once-daily dual bronchodilator combining the
LABA indacaterol and the LAMA NVA237 (glycopyrronium) in development for
COPD.
Methods: In a double-blind study, 2144 patients with moderate-to-severe COPD
were randomized (2:2:2:2:1) to receive QVA149 110/50μg, indacaterol (IND)
150μg, NVA237 50μg (NVA), open-label tiotropium (TIO) 18μg or placebo
(PBO), for 26 weeks. The primary endpoint was trough FEV1 with QVA149 vs
IND and NVA at 26 weeks.
Results: 89% patients completed the study. Trough FEV1 at Week 26 was significantly greater with QVA149 vs PBO, IND, NVA and TIO (mean difference:
200, 70, 90 and 80mL, respectively; p<0.001). Significant improvement was also
seen with QVA149 in other outcome measures evaluating lung function, dyspnea,
health status and rescue medication use (table).
Least squares mean treatment difference
QVA149–PBO QVA149–IND QVA149–NVA QVA149–TIO
Day 1
Trough FEV1 (mL)+
FEV1 AUC0–4h (mL)
Week 26
Trough FEV1 (mL)
FEV1 AUC0–4h (mL)
FEV1 AUC0–24h (mL)
Peak FEV1 (L) (0–4h)
Transition Dyspnea Index
focal score
St George’s Respiratory
Questionnaire total score
Rescue medication use
+

190*
220*

80*
60*

80*
30*

80*
80*

200*
340*
320*
330*

70*
110*
110*
120*

90*
140*
110*
130*

80*
130*
110*
130*

1.09*

0.26

0.21

0.51†

–3.01‡
–0.96*

–1.09
–0.30†

–1.18
–0.66*

–2.13†
–0.54*

307. Hot topics in respiratory infections
2811
Multidimensional approach to non-cystic fibrosis bronchiectasis. The FACED
score
Miguel Angel Martínez-García 1 , Javier De Gracia-Roldán 2 ,
Montserrat Vendrell-Relat 3 , Rosa Girón 4 , Luis Maiz 5 , David de la Rosa 6 ,
Casilda Olveira 7 . 1 Pneumology Service, La Fe University Hospital, Valencia,
Spain; 2 Pneumology Service, Vall Hebron University Hospital, Barcelona, Spain;
3
Pneumology Service, Josep Trueta University Hospital, Girona, Spain;
4
Pneumology Service, La Princesa University Hospital, Madrid, Spain;
5
Pneumology Service, Ramón y Cajal University Hospital, Madrid, Spain;
6
Pneumology Unit, Hospital Platón, Barcelona, Spain; 7 Pneumology Service,
Carlos Haya University Hospital, Málaga, Spain
Background: The severity of non-cystic fibrosis (NCF) bronchiectasis cannot be
adequately quantified by analyzing one single variable.
Objective: To develop and validate an easy-to-use multidimensional score that
classifies the severity of bronchiectasis according to its prognosis.
Methods: Multicenter study in an initial cohort of 819 patients diagnosed with
NCF bronchiectasis by HRCT scan. 397 subjects were selected at random (construction cohort) and 422 were the validation cohort. Outcome: 5-year all-cause
mortality after diagnosis. From an initial set of 30 variables, those included in the
final score were selected using a logistic regression analysis and dichotomized to
facilitate the score’s interpretation.
Results: Mean age: 58.7 yrs (56% women).154 deaths during follow-up. The final
7-point calculated score (FACED score) incorporated 5 dichotomized variables
(OR[95%IC]): FEV1 predicted % (F, cut-off point 50%; OR:5.2 [2.8-9.8]; maximum value:2 points); age (A, cut-off point: 70 yrs; OR: 4.9 [2.7-9.3]; maximum
value:2); chronic colonization by P. aeruginosa (C, OR: 2.4 [1.3-4.6]; maximum
value: 1); radiological extension (E,number of lobes affected; cut-off point at
2 lobes; OR:1.9 [1.1-3.5]; maximum value:1) and dyspnea (D, cut-off point at
grade II on the MRC scale; OR:2.8 [1.5-5.2]; maximum value: 1).No differences
were found between the ABC-ROC (prognostic value) of the construction cohort: 0.87 [0.82-0.91] and validation cohort 0.83 [0.78-0.89]. All centers had an
ABC-ROC>0.8.
Conclusions: This easy-to-use multidimensional grading system proved capable
of accurately classifying the severity of bronchiectasis according to its prognosis.

2812
Clostridium difficile infection (CDI): Are junior doctors aware of risk factors
and markers of severity?
Clara Addison, Toni Jordan. Respiratory Medicine, University Hospital North
Staffordshire, Stoke-on-Trent, Staffordshire, United Kingdom
Introduction: There are approximately 20 000 cases of CDI in England per
annum.1 Lower Respiratory Tract Infections are the main indication for antibiotic
prescription in hospitals.2 In order to reduce CDI, it is essential that doctors
are able to identify patients at risk of CDI to facilitate appropriate antibiotic
prescribing. 2 Trust’s clinical guidance on CDI informs on markers of severity but
not risk factors. We sought to determine the level of knowledge of both among
doctors based on a Respiratory ward including clinical guidelines as a conduit of
knowledge.
Methods and results: Using a questionnaire 19 doctors and 5 fourth and fifth
year medical students were asked to identify risk factors and markers of severity
for CDI. 1st year doctors identified 36% of risk factors, 28% of severity markers;
senior house officers 38% and 24%; registrars 47% and 21%; medical students
41% and 21%.
Conclusions: Knowledge of risk factors and severity markers for CDI amongst
doctors and medical students on the Respiratory ward is poor. Clinical guidance
is not a reliable conduit of knowledge. To raise awareness, information should be
relayed more directly e.g. at induction.
References:
[1] http://www.dh.gov.uk/prod_consum_dh/groups/dh_digitalassets/documents/
digitalasset/dh_132045.pdf
[2] Chalmers, J et al. Proposed changes to the management of lower respiratory
tract infections in response to the Clostidium difficile epidemic. J Antimicrob
Chemother. 2010. 65: 608-18.

End of Day 1; *p<0.001; ‡ p<0.01; † p<0.05.

The incidence of adverse events was similar between groups (55% QVA149; 61%
IND and NVA; 57% TIO; 58% PBO).
Conclusion: The LABA/LAMA combination of QVA149 once daily provided
significantly superior, rapid and sustained bronchodilation vs PBO, IND, NVA and
TIO, with significant symptomatic improvements and a safety profile similar to
PBO.

2813
The respiratory microbiome in chronic obstructive pulmonary disease
(COPD) exacerbations: Relationships with clinical characteristics
Bethan Barker, Mona Bafadhel, Koirobi Haldar, Ian Pavord, Mike Barer,
Chris Brightling. Institute for Lung Health, Department of Infection, Immunity
and Inflammation, The University of Leicester, United Kingdom
Background: There has been recent interest in the significance of the respiratory
microbiome in COPD.
Methods: Within an observational COPD study, spontaneous and/or induced spu-
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tum samples were obtained from 30 COPD patients at four time points: stable
state, exacerbation onset, 2 and 6 weeks post exacerbation. 454 high-throughput
pyrosequencing was performed on samples from each of these visits to examine
changes to the global microbiome.
Results: Firmicutes and Proteobacteria were the major phylum groups in most of
the samples. Streptococcus, Haemophilus and Moraxella were the most frequently
occurring operational taxonomic units at genus level. Cluster analysis revealed 3
groups that could be defined by the Proteobacteria:Firmicutes(P:F) ratio; 1)high
firmicutes, 2)mixed proteo-firmicutes and 3)high proteobacteria.
Comparing clinical characteristics of these patients, there were no significant
differences between groups with regards to GOLD stage, gender, smoking history,
BMI, number of exacerbations in the previous 12 months and post bronchodilator
FEV1. In the high proteobacteria group the sputum neutrophil count was increased
and there was a non-significant trend towards better quality of life as measured by
the SGRQ and CRQ.
Dynamic changes in the microbiome were observed between stable, exacerbation
and recovery visits, although these changes did not reach statistical significance.
Conclusions: The COPD microbiome can be defined using molecular techniques,
but more research is required to further determine its clinical importance in COPD
exacerbations.

2814
Admission serum glucose levels are a risk factor predicting short- and
long-term mortality in community acquired pneumonia
Philipp M. Lepper 1 , Sebastian R. Ott 2 , Eveline Nüesch 3 , Maximilian von
Eynatten 4 , Christian Schumann 5 , Mathias W. Pletz 6 , Nicole Mealing 3 ,
Tobias Welte 7 , Torsten T. Bauer 8 , Norbert Suttorp 9 , Peter Jüni 3 , Robert Bals 1 ,
Gernot Rohde 10 . 1 Dept. of Internal Medicine V, University Hospital of Saarland,
Homburg, Germany; 2 Dept. of Pneumology, Inselspital, Switzerland; 3 Institute
for Social and Preventive Medicine, University of Bern, Switzerland; 4 Dept. of
Nephrology, Technical University, Munich, Germany; 5 Dept. of Internal Medicine
II, University Hospital, Ulm, Germany; 6 Division of Gastroenterology,
Hepatology and Infectious Diseases, University Hospital, Jena, Germany; 7 Dept.
of Pneumology, Hannover Medical School, University of Hannover, Germany;
8
Dept. of Pneumology, Lungenklinik Heckeshorn, Klinikum Emil von Behring,
Berlin, Germany; 9 Dept. of Pneumology and Infectious Diseases, Charite, Berlin,
Germany; 10 Department of Respiratory Medicine, Maastricht University Medical
Center, Maastricht, Netherlands
Objective: To examine whether or not acute dysglycemia predicts an adverse
outcome in subjects with community acquired pneumonia (CAP).
Participants: 6,891 CAP patients with community acquired pneumonia included
in the prospective German CAP Competence Network (CAPNETZ) study between
2003 and 2009.
Main outcome measures: Uni- and multivariable hazard ratios (HR) adjusted
for gender, age, body mass index (BMI), current smoking status, CRB-65 and
various co-morbidities for 28-, 90-, and 180-day mortality of CAP were calculated
according to serum glucose levels on admission.
Results: In patients without known diabetes, an elevated glucose level at admission
was an independent predictor of 28-, 90- and 180-day mortality in CAP. As compared to individuals with normal glucose levels on admission, subjects with mild
acute hyperglycemia (glucose on admission 6–<11 mmol/L) had a significantly
increased HR for death at 90 days (1.55; 95%CI: 1.18 to 2.04; P<0.001), which
increased to 6.04 (95%CI: 4.18–8.74; P<0.001) if admission glucose levels were
≥14 mmol/L. In sensitivity analyses the predictive value of admission glucose
levels was confirmed for short- (28 days) and long-term mortality (180 days).
Patients with previously diagnosed diabetes had an increased overall mortality
as compared to patients without diabetes (crude HR 2.47 95%CI 2.05 to 2.98;
P<0.001). This outcome was not significantly affected by admission glucose levels
(P=0.18).
Conclusions: Admission glucose levels predict an adverse outcome in CAP in
patients without known diabetes. Hence, acute hyperglycemia may identify patients
in particular need of intensified care to reduce mortality in CAP.

2815
Long-term use of inhaled corticoids on the development of pleural effusion in
community-acquired pneumonia
Alejandra Lopez-Giraldo 1 , Jacobo Sellarés 1 , Carmen Lucena 1 , Eva Polverino 1 ,
Catia Cilloniz 1 , Rosanel Amaro 1 , Maria Angeles Marcos 1 , Josep Mensa 1 ,
Antoni Torres 1 . 1 Pneumology, Hospital Clinic, Barcelona, Spain; 2 Microbiology,
Hospital Clínic, Barcelona, Spain; 3 Infectious Diseases, Hospital Clínic,
Barcelona, Spain
Introduction: Long-term use of inhaled corticosteroids (ICS) in patients with
Chronic Obstructive Pulmonary Disease (COPD) has been associated with increase risk of CAP. Most recently, ICS have been associated with less severity
of CAP and decreased risk of pneumonia-related mortality. Pleural infection is a
frequent complication of CAP that may increase mortality. The aim of this study
was to assess the influence of long-term use of ICS on the incidence and severity of parapneumonic effusion and empyiema in patients with different baseline
respiratory diseases.
Methods: We conducted a single centre cohort study of 3602 patients consecutively collected with CAP. We assessed clinical, radiographic and pleural fluid

chemistry and microbiological variables. Patients were classified whether they
received prior long term ICS treatment or not.
Results: 659 patients (18%) were treated with ICS before diagnosis of CAP
(COPD: 56%). Long-term use of ICS was significant associated with less incidence of parapneumonic effusion compared to those without prior ICS treatment
5% vs. 12%, p<0.001. Multivariate analysis adjusted by sex, age, comorbidities
and CAP severity showed a significant association between ICS treatment and
lower incidence of pleural effusion (OR 0.42 (95% CI, 0.28-0.64, p<0.001). Prior
treatment with ICS was significantly associated with lower incidence of empyiema
compared to those without ICS treatment (3% vs 16%, p=0.05).
Conclusions: Long-term use of ICS in patients who develop CAP is associated
with lower incidence and less severity of parapneumonic effusion regardless of the
baseline chronic respiratory condition.
Supported by: CibeRes-ISCiii-CB06/06/0028 and IDIBAPS.

2816
Pulmonary immunostimulation with macrophage-activating lipopeptide-2 in
influenza-A-virus infected mice increased survival of subsequent
pneumococcal pneumonia
Katrin Reppe 1 , Peter Radünzel 1 , Thomas Tschernig 2 , Thorsten Wolff 3 ,
Achim Gruber 4 , Norbert Suttorp 1 , Martin Witzenrath 1 . 1 Department of
Infectious and Respiratory Diseases, Charité Berlin, Berlin, Germany; 2 Institute
of Anatomy and Cell Biology, Medical Faculty of the Saarland University,
Homburg/Saar, Germany; 3 Department of Infectious Diseases, Robert Koch
Institute, Berlin, Germany; 4 Institute of Veterinary Pathology, Freie Universität
Berlin, Berlin, Germany
Rationale: Secondary bacterial infections in the course of seasonal influenza virus
epidemics are associated with high morbidity and mortality, and Streptococcus
pneumoniae is the most prevalent causal pathogen. Local immunosuppression due
to pulmonary influenza virus infection has been discussed as major cause in the
pathogenesis of secondary bacterial lung infection. Thus, specific local stimulation
of the pulmonary innate immune system might improve host defense against
secondary bacterial pathogens.
Methods: Influenza-A/H1N1/PR/8/34-virus infected female C57BL/6 mice received the TLR-2 ligand macrophage-activating lipopeptide-2 (MALP-2) intratracheally 24h prior to transnasal infection with S. pneumoniae.
Results: Intratracheal application of MALP-2 increased pro-inflammatory cytokine and chemokine release and enhanced recruitment of leukocytes, mainly
neutrophils in the alveolar space of influenza virus infected mice. After secondary
pneumococcal infection, Influenza-A-virus infected mice pretreated with MALP-2
showed increased survival rates compared with untreated influenza infected mice.
Notably, levels of pro-inflammatory cytokines and leukocytes were comparable in
bronchoalveolar lavages of virus infected mice treated with MALP-2 and untreated
infected controls. Further, MALP-2 significantly reduced bacterial numbers in the
lung tissue without changing pulmonary viral load.
Conclusion: Local immunostimulation with MALP-2 in influenza virus infected
mice improved pulmonary bacterial elimination and increased survival in secondary
pneumococcal pneumonia.

2817
Safety and pharmacokinetics of two dose strengths of ciprofloxacin dry
powder for inhalation (DPI) in patients with moderate to severe COPD
Heino Stass 1 , Johannes Nagelschmitz 1 , Henrik Watz 2 , Anne Marie Kirsten 2 .
1
Clinical Pharmacology, Bayer Pharma AG, Wuppertal, Germany; 2 Pulmonary
Research Institute (PRI), Hospital Grosshansdorf, Germany
Introduction: Ciprofloxacin dry powder for inhalation (DPI), formulated using
Novartis’ PulmoSphere™ technology for pulmonary delivery via a T-326 inhaler,
is under investigation in various respiratory tract disorders.
Aim: To compare the safety and PK of two dose strengths of ciprofloxacin DPI in
patients with COPD.
Methods: In a randomized, phase I, double-blind, crossover study, 12 (8m/4f)
adults with GOLD stage II or III COPD received a single dose of 32.5 mg and
48.75 mg ciprofloxacin DPI (corresponding to 50 mg and 75 mg dry powder,
respectively). The washout period was 7–14 days between doses.
Results: There were no severe or serious AEs nor clinically relevant differences in
incidence or severity of AEs between the doses, most being mild. Drug-related AEs
(bitter taste) occurred in 7 and 6 patients after 32.5 mg and 48.75 mg ciprofloxacin
DPI, respectively. The PK (Table) was similar to previous studies, showing high
and variable lung exposure at low systemic exposure.
Table 1*
Plasma

AUC, mg·h/l
Cmax , mg/l
t1/2 , h
tmax II , h

Induced sputum

32.5mg (n=12)

48.75mg (n=12)

32.5mg (n=11)

48.75mg (n=11)

0.600/16.0#
0.114/26.8
6.00/23.2
0.875

0.901/16.2#
0.183/26.3
4.99/17.9
1.00

552/119.3§
409/89.9
–
0.550

505/132.5§
454/141.3
–
0.583

*Geometric means/%CV; # AUC(0–∞); § AUC(0–tlast ); II median.

Conclusions: Ciprofloxacin DPI was well tolerated in patients with moderate
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to severe COPD with no clinically relevant differences between the two dose
strengths. Increased systemic exposure from the 48.75 mg dose was not matched
by increased lung exposure. PK data indicate that the lower dose produced similar
drug concentrations in the lung, with less powder inhaled.
2818
T cells in peripheral blood during viral acute exacerbation of COPD
María Inés Vargas-Rojas 1 , Alejandra Ramírez-Venegas 1 ,
Leonardo Limón-Camacho 2 , Oliver Pérez-Bautista 1 ,
Helena Solleiro-Villavicencio 1 , Raúl H. Sansores 1 . 1 Department of Research in
Smoking and COPD, Instituto Nacional de Enfermedades Respiratorias “Ismael
Cosio Villegas”, México, D.F., Mexico; 2 Rheumatology, Hospital Central Norte
PEMEX, México, D.F., Mexico
Introduction: Exacerbations in COPD patients increase premature mortality.The
main cause of AECOPD are viral infections however, the type of predominant
cellular immune response is unknown.
Objective: To quantify the T cell subpopulations in peripheral blood of patients
with viral AECOPD and compare them with patients in a stable disease (COPD)
and healthy controls (HC).
Methods: We included 82 patients from the Cohort of COPD Clinic, between
May 2009 and December 2011, 49 of them were exacerbated and we included
19 HC. Viral diagnosis was performed by using real-time PCR and we used flow
cytometry to determine T-cell subpopulations. Differences between groups were
evaluated by Kruskal-Wallis and we performed a post-hoc U-Mann-Whitney test.
Results: 26 patients (53%) had a viral exacerbation (Influenza A 54%, Coronavirus 14%, Influenza B 7%, RSV 7%, H1N1 7%, MPV 4%). In these patients
predominated the Th1 response 8.6 (6.2-11) versus COPD 2.5 (1.3-4.29) and
HC 1.1 (0.8-1.4) p<0.0001. The TCD8 response has a predominance of Tc17
AECOPD 11.2 (7.1-13), COPD 2.8 (1.9-4.2) and HC 1.0 (0.5-2.2) p<0.0001 and
Tc1 AECOPD 7.6 (4.1-10), COPD 1.7 (1.1-2.8), HC 1.1 (0.8-1.2) p<0.0001.

Figure 1. Distribution of T-cell subpopulation CD4 (Th1, Th17 and Treg) and CD8 (Tc2 and
Tc17). Analysis post-hoc U-Mann-Whitney p<0.016.)

Results: 54 subjects (males 83%, mean age 67 years, median FVC % predicted
63.2%) were enrolled. Quantified HRCT scores of whole lung fibrosis (QLF)
and all abnormal interstitial lung disease (QILD) at week 24 showed decreases
from baseline greater than analytical variability (±2%) in 6 (24%) and 8 (32%)
of 25 subjects, respectively. Changes in both QLF and QILD score were significantly correlated with changes in FVC % predicted (for QILD, r=-0.55, p=0.004).
Mean decreases in FVC % predicted were less than in historical controls. Safety
findings to date include 13 SAEs (none drug-related), 1 acute exacerbation, 9
respiratory-related hospitalizations, and 3 deaths (all related to IPF).
Conclusions: FG-3019, a novel anti-fibrotic agent, is well tolerated by subjects
with IPF. No drug-related SAEs have been reported to date. Promising results
of measurement of quantified lung fibrosis scores and FVC warrant pursuing the
clinical trial with a higher dose of FG-3019 to further assess safety and efficacy in
subjects with IPF.

2820
Analysis of lung function and survival in RECAP: An open-label extension
study of pirfenidone (PFD) in patients with idiopathic pulmonary fibrosis
(IPF)
Ulrich Costabel 1 , Carlo Albera 2 , Williamson Bradford 3 , Phil Hormel 3 ,
Talmadge King 4 , Paul Noble 5 , Steven Sahn 6 , Dominique Valeyre 7 , Roland du
Bois 8 . 1 Pneumologie/Allegie, Ruhrlandklnik, Essen, Germany; 2 Clinical and
Biological Sciences, University of Turin, Italy; 3 Clinical Research, InterMune
Inc., Brisbane, CA, United States; 4 Department of Medicine, University of
California San Francisco, CA, United States; 5 Department of Medicine, Duke
University School of Medicine, Durham, NC, United States; 6 Department of
Medicine, Medical University of South Carolina, Charleston, SC, United States;
7
Department of Medicine, Assistance Publique-Hôpitaux, Paris, France;
8
Depatment of Medicine, Imperial College, London, United Kingdom
Introduction: RECAP is an open-label extension study evaluating long-term
treatment with PFD in IPF patients who completed one of the CAPACITY (CAP)
trials.
Objective: Further examine the effect of PFD on lung function and survival in
patients with IPF.
Methods: PFD 2403 mg/d was administered orally in 3 equally divided doses.
Forced vital capacity (FVC) was measured at baseline and Wks 12, 36, and 60.
To facilitate comparison with CAP outcomes, analyses were based on patients
newly-treated with PFD in RECAP who had baseline FVC and DLco values that
met CAP entry criteria.
Results: A total of 178 patients were newly-treated with PFD in RECAP and had
baseline values that met CAP entry criteria. The mean change from baseline to Wk
60 in %FVC in this group was –5.8%; mean change over the corresponding period
in CAP was –7.0% in the PFD group (N=345) and –9.4% in the placebo group
(N=347). The percentage of patients with an FVC decline ≥10% was 16.6% in
RECAP, compared with 16.8% and 24.8%, respectively, in the PFD and placebo
groups in CAP. Overall survival in newly-treated patients in RECAP was similar
to that of PFD patients in CAP (Figure 1).

Conclusions: Our data show a polarization Th1, Tc1, Tc2 and Tc17 in AECOPD
patients suggesting the involvement of these populations in the cellular immune
response during viral infections. We did not find a higher prevalence of H1N1
infections in patients in the cohort.

308. Idiopathic pulmonary fibrosis
2819
Phase 2 trial of FG-3019, anti-CTGF monoclonal antibody, in idiopathic
pulmonary fibrosis (IPF): Preliminary safety and efficacy results
Ganesh Raghu 1 , Mary Beth Scholand 2 , Joao de Andrade 3 , Lisa Lancaster 4 ,
Jonathan Goldin 5 , Seth Porter 6 , Thomas Neff 6 , Frank Valone 6 , John Stauffer 6 .
1
Department of Medicine, Division of Pulmonary and Critical Care Medicine,
University of Washington, Seattle, WA, United States; 2 Department of Medicine,
Pulmonary Division, University of Utah, Salt Lake City, UT, United States;
3
Department of Medicine, Division of Pulmonary, Allergy and Critical Care
Medicine, University of Alabama at Birmingham, AL, United States; 4 Department
of Medicine, Division of Allergy, Pulmonary, and Critical Care Medicine,
Vanderbilt University, Nashville, TN, United States; 5 Department of Radiology,
David Geffen School of Medicine, Los Angeles, CA, United States; 6 Clinical
Development, FibroGen, Inc., San Francisco, CA, United States
Introduction: Connective tissue growth factor (CTGF) is implicated in the pathogenesis of IPF and is a potential novel therapeutic target.
Objectives: To evaluate the safety, tolerability, and efficacy of FG-3019 in subjects
with IPF.
Methods: Phase 2 prospective, open label study of FG-3019 (15 mg/kg IV every 3
weeks for 45 weeks) in subjects with well-defined IPF (duration ≤5 years, evidence
of disease progression during the preceding year, FVC 45−85% predicted, DLCO ≥
30% predicted, and 10−50% parenchymal fibrosis by HRCT). Treatment response
was assessed by changes in extent of parenchymal disease (HRCT and FVC).

Figure 1. Kaplan-Meier estimates of overall survival.

Conclusions: FVC and survival outcomes in IPF patients newly treated with PFD
in RECAP were similar to those in PFD-treated patients in CAP. These data
provide further evidence to support the use of PFD in patients with IPF.

2821
Combined pulmonary fibrosis and emphysema: A distinct entity?
Dong Kyu Oh 1 , Jin Woo Song 1 , Kyung-Hyun Do 2 , Sang Min Lee 2 , Dong
Soon Kim 1 . 1 Department of Pulmonary and Critical Care of Medicine, Asan
Medical Center, University of Ulsan, College of Medicine, Seoul, Korea;
2
Department of Radiology, Asan Medical Center, University of Ulsan, College of
Medicine, Seoul, Korea
Introduction: Although combined pulmonary fibrosis and emphysema (CPFE)
syndrome has been proposed as a distinct entity, it is controversial.
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Objectives: To investigate whether the combined pulmonary fibrosis and emphysema has different prognosis and prognostic factors from pure idiopathic pulmonary
fibrosis.
Methods: Clinical data and high resolution computed tomography images of 300
patients with idiopathic pulmonary fibrosis were retrospectively reviewed. The
extent of emphysema and fibrosis were scored and the patients with moderate to
severe emphysema (≥ grade 2) were categorized as combined disease group.
Results: Seventy five (25.0%) patients had combined disease and the survival
period was not significantly different from isolated idiopathic pulmonary fibrosis
(n=200, p=0.190). In both groups, survival period was significantly correlated with
fibrosis score, but not with emphysema score. In isolated idiopathic pulmonary
fibrosis group and also all patient group, forced vital capacity and fibrosis score
were predictors for mortality on multivariate analysis. In combined disease group,
pulmonary hypertension was more frequent and an independent prognostic factor.
However, in both groups, diffusion capacity for carbon monoxide was a sole
determinant of pulmonary hypertension, suggesting the combined effect of both
fibrosis and emphysema on the development of pulmonary hypertension.
Conclusions: The combined pulmonary fibrosis and emphysema seems to be
co-morbidity with similar survival period rather than a distinct disease entity.

2822
Extent of fibrosis by high-resolution computed tomography does not improve
prediction of mortality in idiopathic pulmonary fibrosis when added to a
simple clinical prediction model
Brett Ley 1 , Eric Vittinghoff 2 , Brett M. Elicker 3 , Thomas E. Hartmann 4 ,
Christopher J. Ryerson 5 , Jay H. Ryu 6 , Joyce S. Lee 1 , Kirk D. Jones 7 , Talmadge
E. King Jr. 1 , Harold R. Collard 1 . 1 Medicine, University of California, San
Francisco, CA, United States; 2 Epidemiology and Biostatistics, University of
California, San Francisco, CA, United States; 3 Radiology, University of
California, San Francisco, CA, United States; 4 Radiology, Mayo Clinic,
Rochester, MN, United States; 5 Medicine, St. Paul’s Hospital, Vancouver, BC,
Canada; 6 Medicine, Mayo Clinic, Rochester, MN, United States; 7 Pathology,
University of California, San Francisco, CA, United States
Background: We previously reported a simple clinical prediction model for mortality (the GAP model) in idiopathic pulmonary fibrosis (IPF): Gender, Age, and
Physiology (forced vital capacity and diffusion capacity for carbon monoxide).
Previous studies suggest extent of fibrosis on high-resolution computed tomography (HRCT fibrosis score) is an independent predictor of survival in IPF. We
evaluated the additive predictive value of fibrosis score to the GAP model for IPF.
Methods: We included two of three cohorts used to develop the GAP model
(n=354). All patients had HRCTs available within 1 year of baseline. Two radiologists independently calculated fibrosis scores. Interclass correlation (ICC) was
used to assess reliability. Models were based on competing-risks regression for
mortality, treating transplant as a competing risk. Predictive performance of the
GAP model and GAP + fibrosis score (GAP-FS) model was compared by the
C-index, net reclassification improvement (NRI), and clinical NRI (cNRI).
Results: ICC for fibrosis score was 74% indicating moderate inter-rater reliability.
A higher fibrosis score was associated with shorter survival on unadjusted analysis
(p<0.001) but not after adjustment for the GAP model (p=0.096). The C-index
was identical (71.3 (95%CI 67.3-75.3)) for both the GAP and GAP-FS models.
Adding fibrosis score to the GAP model did not show significant NRI or cNRI.
Fibrosis score did not improve predictive performance in either sub-cohort.
Conclusion: When added to a simple clinical prediction model, extent of fibrosis
by HRCT does not improve prediction of mortality in IPF.

2823
Recombinant thrombomodulin improves survival in acute exacerbation of
idiopathic pulmonary fibrosis
Hiroyuki Taniguchi, Yasuhiro Kondoh, Tomoki Kimura, Kensuke Kataoka. Dept.
of Respiratory Medicine and Allergy, Tosei General Hospital, Seto, Aichi, Japan
Background: Acute exacerbations of idiopathic pulmonary fibrosis (AE-IPF) are
episodes of acute respiratory worsening caused by unknown etiology with high
short-term mortality. The presence of disordered coagulation and endothelial damage in AE-IPF have been reported. Recombinant human soluble thrombomodulin
(rhTM) binds to thrombin to inactivate coagulation, and the thrombin-rhTM complex activates protein C to produce activated protein C. The purpose of this study
is to examine the efficacy of rhTM for treating patients with AE-IPF.
Methods: Patients with AE-IPF in our hospital from 2006 to 2011 were enrolled.
AE-IPF was defined using the revised Japanese criteria for AE-IPF (Eur Respir J.
2010;35:821-9.). All patients received corticosteroid pulse therapy and immunosuppressant (cyclosporine 3mg/kg/day, p.o). NPPV was the first line intervention.
The initial 20 patients treated without rhTM (control group) and following 20 consecutive patients treated with rhTM (0.06 mg/kg/day) for six days (rhTM group)
were compared. The predictors of 3-month survival (Cox proportional-hazards
model) were evaluated.
Results: Baseline characteristics show age(mean:72.2), PaO2 /FiO2 (220), APACHE
II(9.9), C-reactive protein(CRP) (7.1) mg/dl, KL-6(1485) U/ml. In univaliate
analysis, respiratory rate, CRP, rhTM therapy were significant predictors for
3M survival. In multivaliate analysis, CRP (p=0.008,HR=1.133), rhTM therapy(p=0.015,HR=0.172) were significant predictor for 3M survival.
Conclusion: We found that rhTM therapy improves 3-month survival of AE-IPF

in our case control study. The results observed here support further investigation
of rhTM in randomized control trials.

2824
Significance of abnormal autoantibodies in patients presenting with IPF
Sam Hayward 1 , David McAllister 2 , Pauline Macfarlane 1 , Phoebe Wright 1 ,
Gareth Stewart 4 , William Wallace 1 , John Murchison 1 , John Simpson 3 ,
Nikhil Hirani 4 . 1 Department of Respiratory Medicine, University of Edinburgh,
United Kingdom; 2 Centre for Population Health Sciences, University of
Edinburgh, Newcastle, United Kingdom; 3 Institute of Cellular Medicine,
Newcastle University, Newcastle, United Kingdom; 4 Centre for Inflammation
Research, University of Edinburgh, United Kingdom
Introduction: A subset of patients with IPF present with abnormal auto-antibodies
(AAs) without clinical features sufficient to diagnose connective tissue disease
(CTD). CTD-associated ILD is generally associated with a better prognosis than
IPF.
Aims: To study the prevalence and significance of abnormal AAs in IPF.
Methods: Consecutively presenting patients with suspected IPF between 1/1/02
and 31/12/10 were prospectively recruited to a database. All IPF diagnoses required
exclusion of overt CTD and an HRCT appearance of UIP with ≥ 70% probability.
Patients with HRCT scans with ≥ 95% probability of UIP, or a confirmatory
surgical lung biopsy were defined as definite IPF. The remainder were defined as
probable IPF. Abnormal AA profile was defined as the presence of at least one
of: RhF ≥40, ANA ≥1/640 and/or positive specific ENA screen. Patients were
followed-up until Dec 2011 (median [IQR] among survivors 45 [25-63] months).
Of 233 patients recruited, 25 did not have AAs performed within 12 months of
presentation and were excluded. Of the 208 patients reported, 95 had definite IPF.
Results: AAs were abnormal in 18% of patients. Definite v probable IPF, gender,
age, smoking and baseline lung function were similar for normal and abnormal AA
groups. Only 3 patients developed overt CTD and all had abnormal AAs. Median
survival was lower in those with abnormal AAs (39 v 69 months; unadjusted
HR 1.57 [0.97 to 2.53] p=0.07; adjusted for age, sex, baseline VC, smoking and
definite/probable IPF, HR 1.69 [1.03 to 2.78] p=0.04).
Conclusions: Only 1% of all IPF patients developed overt CTD. Abnormal AA
serology was associated with a poorer survival.

2825
Identification of the pathological pattern by transbronchial lung cryobiopsies
in patients with fibrosing diffuse parenchymal lung disease
Gian Luca Casoni 1 , Alberto Cavazza 2 , Alessandra Dubini 3 , Sara Tomassetti 1 ,
Micaela Romagnoli 1 , Claudia Ravaglia 1 , Carlo Gurioli 1 , Vittorio Pietrangeli 1 ,
Christian Gurioli 1 , Venerino Poletti 1 . 1 Thoracic Department, Ausl of Forlì, Forlì,
Italy; 2 Pathological Department, USL of Reggio Emilia, Italy; 3 Pathological
Department, Ausl of Forlì, Forlì, Italy
Background: Specimens from transbronchial lung biopsies lack sufficient quality
due to crush artifact and are generally too small to identify any pathological pattern for diagnosis of fibrosing diffuse parenchymal lung disease (DPLD). Flexible
cryoprobes have been shown to be useful for obtaining more large biopsy samples
of lung parenchyma bronchoscopically in patients with DPLD.
Objectives: The purpose of this prospective study was to identify the pathological pattern by transbronchial lung cryobiopsy (TLC) using flexible cryoprobe in
patients with clinical and radiographic features compatible with fibrosing DPLD
and/or chronic Idiopathic Interstitial Pneumonia (IIP)
Results: Biopsies obtained from 40 patients were evaluated. Adequate cryobiopsies specimens were available in 39 of 40 patients. The average size of cryobiopsies
was 6.0 x 4.2 mm. Crush artifacts were not seen. In 34 cases (85%) TLC identified
a pathological pattern and contained features to suggest a Usual Interstitial Pneumonia pattern (ie. at least 2 of three pathologic features of UIP present; ie. patchy
interstitial fibrosis, fibroblast foci and/or honeycomb changes) in 21 cases; Nonspecific Interstitial Pneumonia pattern in 8 cases; Organizing Pneumonia pattern
in 2 cases; Desquamative Interstitial Pneumonia pattern in 1 case; Eosinophilic
Pneumonia pattern in 1 case; bronchiolitis pattern in 1 case. In 6 cases (15%) a
pathological pattern was not identified.
Conclusions: In this prospective study the use of the TLC may allow to identify a
pathological pattern in patients with clinical and radiographic features compatible
with fibrosing DPLD and/or chronic IIP.

2826
Late stage of experimental pulmonary fibrosis is modulated by collagen V
Alexandre Todorovic Fabro 1 , Mozar Suzigan de Almeida 2 , Igor O. Minatel 1 ,
Erika C. Prado 3 , Claudia Aparecida Rainho 3 , P.R. Teodoro Walcy 2 , Edwin
R. Parra Cuentas 2 , Vera Capelozzi 4 , Helmut Popper 5 . 1 Department of Pathology,
Faculdade de Medicina de Botucatu - UNESP, Botucatu, SP, Brazil; 2 Department
of Pathology, Universidade de São Paulo, SP, Brazil; 3 Department of Genetic,
Instituto de Biociências de Botucatu - UNESP, Botucatu, SP, Brazil; 4 Department
of Pathology, Universidade de São Paulo, SP, Brazil; 5 Institute of Pathology Graz University
Background: The IPF is a disease with high morbi-mortality. Several experimental
models of pulmonary fibrosis (PF) has been proposed, however, a later stage of
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these models tend to go for the resolution of the fibrosis, but in different degrees
of intensity depending on the strain. Thus these mechanisms in certain strains may
participate in the progression of PF.
Aims: To study the immune-fibrotic pattern in different models of PF in the late
stage (21d).
Methods: We used the models of Bleomycin-Balb/c (BLM), Paraquat-Balb/c,
Bleomycin-C57BL/6 and BLM-IL17RA-KO-C57BL/6. We analyzed the amounts
of total collagen (TC) and collagen V (Col5) through the morphometric evaluation
by the picrosirius and IF. These data were validated by RT-PCR of Col5.
Results: The peribronchiolar TC by PPM did not differ between the treated groups,
but the peripheral interstitial TC was higher in the C57BL/6, independent of the
absence of IL-17RA. The protein expression of Col5 was higher in IL-17RAKO (75,5±9% X 52,7±13%; p=0,01) and lower in BLM-Balb/c (69,8±3,4% X
53,3±14,3%; p<0,05). Likewise, the gene expression of Col5 was also higher in
the IL17RA-KO (p<0.0485) and lower in the BLM-Balb/c (p<0.0037) (Figure 1).

Student’s t test and Mann-Whitney to analyze continuous variables. Fisher test
to analyze categorical variables. Statistical analysis with SPSS (v.15, SPSSInc.,
Chicago, Illinois). P<0.05 was considered as statistically significant.
Results: From 6308 patients included in the study, 45% were males and medium
age 68. Global mortality during the 30 days after diagnosis was 4.6% and due to
PE 2.2%.

Conclusions: 1. The presence of RA enlargement is significantly associated with
mortality from all causes during the first month after diagnosis. 2. This association
is particularly strong with mortality caused by PE itself. 3. Compared to patients
with normal RA, the risk of dying from PE during the first month is 4 times higher
in patients with RA dilatation.

2828
A novel echo-score for evaluating the pre-test probability of pre-capillary
versus post-capillary pulmonary hypertension
Michele D’Alto, Emanuele Romeo, Paola Argiento, Anna Correra,
Berardo Sarubbi, Maria Pignatiello, Antonietta Caronna, Nicola Grimaldi,
Raffaele Calabrò, Maria Giovanna Russo. Cardiology, Second University of
Naples, Monaldi Hospital, Naples, Italy

Conclusion: The perpetuation of PF in fibrosis-susceptible mice is related to
expression of Col5 in a IL-17-independent manner and this suggests that Col5 is
an important component responsible for the development of PF.

Aim: To provide an echo-score for evaluating the pre-test probability of precapillary (pre-PH) vs post-capillary (post-PH) pulmonary hypertension (PH).
Methods: One hundred thirty-five consecutive patients underwent Doppler echocardiography (DE) within 1 hour of a clinically indicated right heart catheterization
(RHC). The DE was scored on the basis of features suggesting pre-PH: right atrium
(RA) > left atrium (LA), right ventricle (RV) > left ventricle (LV), apex forming
RV, LV eccentricity index (EI) <0.9, pericardial effusion (PE), systolic notch at
right ventricular outflow tract (RVOT), dilated and fixed inferior cava vein (ICV)
(yes = 1, no = 0), or post-PH: LV ejection fraction (EF) ≤40%, moderate/severe
aortic and/or mitral disease (yes = -1, no = 0). Patients were divided in 3 groups:
low score (-2 to 0), medium score (1 to 2) and high score (3 to 7).
Results: Twelve/135 patients did not have PH at RHC; 84 showed pre-capillary
(54 group 1) and 39 post-capillary PH (group 2). The probability of pre-PH was
37% in presence of low, 86% in presence of medium and 95% in presence of high
echo-score. LV-EF ≤40% had 100% specificity for post-PH. The majority of echo
features showed an high specificity but a low sensitivity for pre-PH.
Echo features for pre-capillary PH

Sensitivity (%)
Specificity (%)
Odds ratio

309. Pulmonary circulation: end-points and
biomarkers

RA >LA

RV >LV

Apex RV

LV EI <0.9

PE

RVOT
notch

Dilated-fixed
ICV

48
92
11.1

52
92
12.9

56
92
15.1

31
96
11.1

35
96
13.2

27
77
1.2

12
96
3.2

Conclusion: RHC remains the gold standard for the diagnosis of PH. Nevertheless, a novel easy and integrated echo-score provides a good pre-test probability
of having a pre-capillary rather than post-capillary PH.

2827
Right atrial enlargement and prognosis in the hemodinamically stable
pulmonary embolism
J.L. Lobo, J.A. García Fuertes, A. Rivas, E.M. Rodriguez-Beltrán, D. Jiménez,
M. Barrón, J. De Miguel, M.R. Toda. Pneumonology, Hospital Txagorritxu,
Vitoria-Gasteiz, Alava, Spain
Introduction: The Right-Atrium (RA) is easily accessible from the apical 4chamber view (4Cv) and its enlargement is easily verifiable.
Aim: To study if RA enlargement is associated with increased short-term mortality
in patients with acute symptomatic hemodinamically stable PE.
Methods: The RIETE Registry is international registry of patients with symptomatic acute VTE. Patients diagnosed of hemodinamically stable PE were included
in the current study. RA enlargement was considered if the RA End-Systolic (ES)
area in the apical 4Cv, was greater than the Left Atrium ES area. Right Ventricle/Left Ventricle (RV/LV) ED ratio and RV dyskinesia were also determined.

2829
The long-term prognostic value of extracted thrombus and hemodynamics
and in chronic thromboembolic pulmonary hypertension
Nika Skoro-Sajer 1 , Gerald Hlavin 2 , Patrick Nierlich 3 , Roela Sadushi-Kolici 1 ,
Walter Klepetko 3 , Irene Lang 1 . 1 Department of Internal Medicine II, Division of
Cardiology, Vienna General Hospital, 2 Section of Medical Statistics,
3
Department of Cardiothoracic Surgery, Vienna General Hospital, Medical
University of Vienna, Austria
Background: Chronic thromboembolic pulmonary hypertension (CTEPH) is surgically treatable by pulmonary endarterectomy (PEA). The purpose of this study
was to assess the role of RV afterload parameters compared with the quantity of
extracted thrombi on long-term survival in patients with CTEPH undergoing PEA.
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Methods and results: We monitored steady flow parameters (pulmonary vascular resistance (PVR), steady component of afterload (SCA =mPAP-mPCWP),
pulmonary vascular pressure gradient (PVG=dPAP-mPCWP)) and pulsatility parameters (pulmonary arterial compliance (PAC=stroke volume/sPAP-dPAP), pulsatile component of afterload (PCA=mPAP-dPAP)) prior to and within 3 days
(immediate) after PEA in 110 consecutive patients, who were followed for 34.5
(11.9; 78.3) months. The quantity of extracted vascular obstructions were expressed as the total number and total length of small-vessel thrombus appendages,
and correlated inversely with immediate postoperative PVR (p<0.0001, r=-0.566;
p<0.0001, r=-0.580). Cox regression analysis revealed only steady flow parameters
immediate PVR, SCA and PVG predictors of long-term survival/freedom of lung
transplantation (p<0.0001, p=0.02, p=0.04).
Patients with immediate PVR<590 dynes.s.cm-5 or SCA<26.5mmHg or
PVG<21.5mmHg had a better long-term outcome (Logrank tests; p<0.0001,
p=0.0006, p<0.0001).
Conclusions: Steady flow parameters PVR, SCA and PVG assessed immediately
postoperative were predictors of long-term survival in CTEPH patients undergoing
PEA. PVR was the most important hemodynamic predictor of survival, and was
correlated with the number of thrombus limbs extracted from the distality.

2830
Hemodynamic assessment of pulmonary hypertension in grown-up
congenital heart disease
Mario Gerges, Christian Gerges, Marie Lang, Irene Lang. Internal Medicine II,
Division of Cardiology, Medical University of Vienna, Austria
Purpose: Pulmonary arterial hypertension (PAH) associated with congenital heart
disease (CHD) is included in group 1 of the pulmonary hypertension (PH) clinical
classification. The persistent exposure of the pulmonary vasculature to increased
blood flow due to systemic-to-pulmonary shunts as well as increased pressure may
result in a typical pulmonary arteriopathy that leads to an increase in invasively
measured mean pulmonary arterial pressure (mPAP) ≥25mmHg at rest.
Methods: 3107 right and left heart catheterizations were analyzed. Diagnoses were
validated on the grounds of patient histories, imaging, clinical data and pathoanatomic evidence (2369 complete data sets). 257 data sets were from patients
with CHD.
Results: Underlying diagnoses were: pre-tricuspid defects in 172 patients, posttricuspid defects in 38 patients and complex lesions in 47 patients. Of the 257
patients with CHD (38 were corrected), 141 patients had normal hemodynamics (“Non-PH” mPAP<25mmHg). Of the remaining 116 patients with PH (with
wedge tracings missing or insufficient in 19 cases), 51 qualified as pre-capillary
PH (CHD-PAH; PCWP≤15mmHg), 46 had CHD with elevated left ventricular
filling pressures (CHD-PH; mPCWP>15mmHg; Table 1).
Table 1. Hemodynamic data of patients with CHD and pulmonary hypertension

Age
sPAP (mmHg)
dPAP (mmHg)
mPAP (mmHg)
mPCWP (mmHg)

CHD-PAH PCWP ≤15mmHg
(n=51)

CHD-PH PCWP >15mmHg
(n=46)

51,3±17
63.4±26.2
26.1±11.5
40,3±16,3
10.1±3.4

60.6±15
64.7±20.6
26.9±9.2
41.4±13.1
24.2±6.2

The decrease of ADMA correlated with the decrease of PVR (r=0.56, p<0.0001),
with the decrease of mean pulmonary arterial pressure (r=0.44, p=0.001). Furthermore, the difference of ADMA correlated with the increase of cardiac index
(r=-0.38, p=0.005) and mixed venous saturation (r=-0.3, p=0.03).
Conclusions: ADMA parallels the hemodynamic benefit of PH-specific treatment
in patients with PH of various etiologies. ADMA can serve as a biomarker for the
effect of PH-specific treatments.

2832
Respiratory event hospitalizations are reduced in heart failure patients with
comorbid chronic obstructive pulmonary disease using a wireless implanted
pulmonary artery pressure monitoring system
Fernando Martinez 1 , Robert Bourge 2 , Raymond Benza 3 , William Abraham 4 ,
Philip Adamson 5 , Jay Yadav 6 , Brad Jeffries 6 , Jordan Bauman 6 , Gerard Criner 7 .
1
Internal Medicine, University of Michigan Health System, Ann Arbor, MI,
United States; 2 Cardiology, University of Alabama at Birmingham, AL, United
States; 3 Cardiology, Allegheny General Hospital, Pittsburgh, PA, United States;
4
Cardiology, Ohio State University, Columbus, OH, United States; 5 Cardiology,
Oklahoma Heart Institute, Oklahoma City, OK, United States; 6 Clinical Research,
CardioMEMS, Inc., Atlanta, GA, United States; 7 Pulmonary and Critical Care
Medicine, Temple University Health System, Philadelphia, PA, United States
Introduction: Respiratory event hospitalizations (REH) from COPD exacerbations, bronchitis, pneumonia, and other respiratory events frequently occur in
patients with heart failure (HF). Pulmonary artery pressure (PAP) monitoring and
treatment has been shown to reduce heart failure hospitalizations.
Objectives: We performed a retrospective analysis to see if PAP monitoring
impacts REH in HF patients who had a medical history of COPD and/or were
receiving COPD therapies.
Methods: The CHAMPION trial enrolled 550 patients with NYHA class III HF
who were followed for an average of 15 months. In all patients PAP data were
monitored using a novel, implantable hemodynamic system. In the treatment group,
clinicians used PAP data to guide therapy decisions in addition to standard of care
versus standard of care alone in the control group.
Results: REH rates were higher in the COPD subgroup compared to the entire
CHAMPION cohort. In the COPD subgroup (91 treatment vs. 96 control), treatment experienced a 62% reduction in REH rates (0.12 vs. 0.31, HR 0.38, 95% CI
0.21-0.71, p=0.0023, Anderson-Gill). In the CHAMPION cohort (270 treatment
vs. 280 control), treatment experienced a 49% reduction in REH rates (0.07 vs.
0.14, HR 0.51, 95% CI 0.44-0.81, p=0.0009).
Conclusions: Treating HF patients with an implantable hemodynamic monitoring
system significantly reduced REH in all patients with even greater benefit in
COPD patients. Further investigations that analyze the relationship between PAP,
COPD, and REH in chronic HF patients and its implication towards new treatment
strategies are warranted.

2833
Pulmonary vascular gradient: A predictor of prognosis in pulmonary
hypertension due to left heart disease
Christian Gerges 1 , Mario Gerges 1 , Marie Lang 1 , Harald Heinzl 2 , Yuhui Zhang 1 ,
Peter Probst 1 , Gerald Maurer 1 , Irene Lang 1 . 1 Internal Medicine II, Division of
Cardiology, Medical University of Vienna, Austria; 2 Center for Medical Statistics,
Informatics, and Intelligent Systems, Medical University of Vienna, Austria

Conclusion: The data demonstrate that a significant proportion (almost 50%) of
patients with PH in grown-up congenital heart disease suffer from post-capillary
pulmonary hypertension.

2831
Asymmetric dimethylarginine, a biomarker for the effects of drug therapy in
pulmonary hypertension
Nika Skoro-Sajer 1 , Gerald Hlavin 2 , Stefan Aschauer 3 , Michael Wolzt 3 ,
Irene Lang 1 . 1 Department of Internal Medicine II, Division of Cardiology, Vienna
General Hospital, 2 Medical Statistics, 3 Clinical Pharmacology, Vienna General
Hospital, Medical University of Vienna, Austria
Rationale: Asymmetric dimethylarginine (ADMA), a potent endogenous nitric
oxide synthase inhibitor, is increased in pulmonary hypertension (PH), and associated with unfavorable outcome. We hypothesized that plasma ADMA may serve
as a biomarker to monitor disease progression under PH-specific treatment.
Methods: ADMA was measured at baseline and at least after 24 weeks of treatment in consecutive patients (pts) under advanced PH-targeted treatments. Therapy
responders were defined by decrease of pulmonary vascular resistance (PVR) of
at least 200dynes.cm-1.s-5, 6-minute walking distance > 380m, and improvement
of WHO at follow-up and were compared with non-responders.
Results: 51 consecutive patients (44 pts with pulmonary arterial hypertension and
7 patients with PH due to lung disease) were enrolled in this study. According to
our definition; there were 16 non-responders, and 23 responders to treatments. 11
patients showed no change.
ADMA plasma levels did not change significantly under treatment in the whole
group. There was a significant drop of ADMA in responder group (p <0.0001).
Furthermore, ADMA change in responders and nonresponders was significantly
different (p=0.003).

Purpose: Pulmonary hypertension (PH) is defined by a mean pulmonary artery
pressure (mPAP) ≥25mmHg. The disease can be further classified into pre(pulmonary capillary wedge pressure, PCWP≤15mmHg) and post-capillary PH
(PCWP>15mmHg). The driving pressure across the pulmonary circulation is often referred to as the transpulmonary gradient (TPG). In the current guidelines
post-capillary PH with a TPG>12mmHg is labeled as “out-of-proportion” PH,
as opposed to what is labeled as “passive” PH, i.e. PH as the consequence of
elevated left ventricular filling pressures. The difference between the diastolic
pulmonary artery pressure and mean PCWP theoretically represents the pressure
gradient between the major pulmonary arteries and the left atrium, comprising
the anatomical space of arterioles, capillaries and pulmonary veins. We refer to
this hemodynamic value as pulmonary vascular gradient (PVG), and hypothesize
that it reflects resistance created in the vascular compartment affected by classical
pulmonary arteriopathy. The aim of this study was to test the prognostic value of
PVG in post-capillary PH.
Methods: 3107 diagnostic right and left heart catheterizations at rest were analyzed. 1094 of 2351 complete datasets were from patients post-capillary PH.
Patients were followed for 137 months.
Results: Survival analysis identified a TPG>12mmHg as a predictor of death in
patients with PH. In patients with out-of-proportion PH median survival with a
PVG≥7mmHg (p=0.010) was worse (78 months) than in matched patients with a
PVG<7mmHg (101 months).
Conclusion: Our data show that a PVG threshold of 7mmHg identifies patients
with out-of-proportion PH who have an increased mortality.
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2834
Exercise training is beneficial in patients with non-cystic fibrosis
bronchiectasis – A multi-centre, randomised controlled trial
Annemarie Lee 1,2,3 , Catherine Hill 3,4 , Nola Cecins 5,6,7 , Sue Jenkins 5,6,7 ,
Christine McDonald 3,8 , Angela Burge 2 , Linda Rautela 4 , Robert Stirling 9 ,
Philip Thompson 7,10 , Anne Holland 2,3,11 . 1 Physiotherapy, The University of
Melbourne, Victoria, Australia; 2 Physiotherapy, Alfred Health, Melbourne, VIC,
Australia; 3 Institute for Breathing and Sleep, Austin Health, Melbourne, VIC,
Australia; 4 Physiotherapy, Austin Health, Melbourne, VIC, Australia;
5
Physiotherapy, Sir Charles Gairdner Hospital, Perth, WA, Australia;
6
Physiotherapy, Curtin University, Perth, WA, Australia; 7 Lung Institute of
Western Australia, University of Western Australia, Perth, WA, Australia;
8
Respiratory and Sleep Medicine, Austin Health, Melbourne, VIC, Australia;
9
Allergy, Immunology and Respiratory Medicine, Alfred Health, Melbourne, VIC,
Australia; 10 Respiratory Medicine, Sir Charles Gairdner Hospital, Perth, WA,
Australia; 11 Physiotherapy, La Trobe University, Melbourne, VIC, Australia
Background: Non-cystic fibrosis (CF) bronchiectasis is characterised by chronic
cough and sputum production, exercise limitation and reduced quality of life
(QOL), but the role of exercise training in this patient group is unclear. The aim
of this study was to determine the effects of exercise training on cough-related
symptoms, QOL and exercise capacity.
Methods: Participants with non-CF bronchiectasis with a modified Medical Research Council dyspnoea score ≥1 were randomised to receive eight weeks of
twice-weekly supervised exercise training or twice-weekly telephone support. The
incremental shuttle walk distance (ISWD), 6-minute walk distance (6MWD), the
Chronic Respiratory Disease Questionnaire, Leicester Cough Questionnaire and
Hospital Anxiety and Depression Scale were measured by a blinded assessor at
baseline and following intervention.
Results: Eighty-five participants, aged (mean [SD]) 64 (13) years, FEV1 74 (22)%
predicted and median modified Medical Research Council score of 1(IQR 3) were
included. Of those in the exercise training group (n=42), 35 (83%) completed the
program. There was a greater magnitude of change in the ISWD (mean difference
62m, 95% CI 24 to 101m) and the 6MWD (mean difference 41m, 95% CI 19
to 63m) in the exercise training group compared to the control group. Exercise
training significantly reduced dyspnoea (p = 0.009) and fatigue (p = 0.01) but there
was no difference in cough-related QOL or mood between groups.
Conclusions: Exercise training in non-CF bronchiectasis improves exercise capacity and symptoms of dyspnoea and fatigue. Ongoing follow up will assess changes
in these effects over time.

2835
Effects of exercise training and neuromuscular electrical stimulation on
symptoms, muscle strength, exercise capacity, activities of daily living, and
quality of life in COPD
Filiz Tasdemir 1 , Deniz Inal-Ince 2 , Pinar Ergun 1 , Dicle Kaymaz 1 , Nese Demir 1 ,
Ebru Demirci 1 , Nurcan Egesel 1 . 1 Division of Pulmonary Rehabilitation and
Home Care, Atatürk Chest Diseases and Thoracic Surgery Training and Research
Hospital, Ankara, Turkey; 2 Department of Physiotherapy and Rehabilitation,
Hacettepe University, Faculty of Health Sciences, Ankara, Turkey
Purpose: Chronic obstructive pulmonary disease (COPD) have systemic consequences affecting exercise capacity and quality of life. The purpose of this
randomized controlled study was to evaluate effects of neuromuscular electrical
stimulation (NMES) on symptoms and function in COPD patients undergoing
exercise training.
Materials and methods: Twenty-seven clinically stable COPD patients (62.8±7.5
years, FEV1 : 40.0±16.4%) were included. The NMES group (n=13) underwent
endurance and quadriceps resistance training plus NMES, 2 days/week for 10
weeks. Control group (n=14) was applied the same exercise regimen plus placebo
NMES. Incremental (ISWT), and endurance (ESWT) shuttle walk tests, quadriceps
strength (1 repetition maximum), Medical Research Council (MRC) dyspnea scale,
Fatigue Severity Scale, London Chest Activities of Daily Living Scale (LCADL),
and St George Respiratory Questionnaire (SGRQ) were evaluated before and after
the treatment.
Results: In both groups, quadriceps strength, ISWT and ESWT distance increased,
and MRC, LCADL and SGRQ scores decreased significantly after the treatment
(p<0.05). Increase in ISWT distance in the control group was significantly more
than that of NMES group (69.28±33.61 m vs 38.46±41.80 m, p<0.05). There
were no significant differences in any of the other parameters (p>0.05).
Conclusion: Increase in exercise capacity was more evident when endurance and
quadriceps resistance training was applied without NMES. Inclusion of NMES
have no additional effects beyond exercise training on muscle strength, symptoms,
activities daily living, and quality of life in stable COPD.

2836
Physical activity in daily life in COPD after exercise training: Are there
responders, and who are they?
Nidia A. Hernandes 1,2 , Thaís Sant’Anna 1 , Carlos A. Camillo 1 , Vanessa
S. Probst 1,2 , Fabio Pitta 1 . 1 Laboratório de Pesquisa em Fisioterapia Pulmonar
(LFIP), Departamento de Fisioterapia, Universidade Estadual de Londrina
(UEL), Londrina, Brazil; 2 Centro de Pesquisa em Ciências da Saúde (CPCS),
Centro de Ciências Biológicas e da Saúde, Universidade Norte do Paraná
(UNOPAR), Londrina, Brazil
Background: Previous studies have shown that patients with chronic obstructive
pulmonary disease (COPD) generally do not increase their level of physical activity
in daily life (PADL) after short-lasting exercise programs. However, as PADL is
influenced by several factors, there are individual patients who respond positively
becoming more active in daily life.
Aims: To study the proportion and profile of patients with COPD who become
more active in daily life after a 12-week exercise training program (responders).
Methods: 23 patients (15 men, 66±8 yrs, FEV1 42±16% pred) completed an
exercise training protocol (endurance and strength exercises, 3x/week, 12 weeks).
PADL was assessed by an activity monitor (Sensewear® , BodyMedia) which registered the time spent in physical activities of at least moderate intensity (TPA
>mod). Other assessments were socio-economic and functional status, quality of
life, exercise capacity, respiratory and peripheral muscle force. Responders were
those who increased TPA >mod after the protocol.
Results: 12 patients (52%) were responders (TPA >mod 10 [3-28] min/day pre vs.
32 [10-38] min/day post; p=0.002; median [IQR]). The proportion of physically
active patients (i.e. TPA>mod ≥30 min/day) increased after the protocol (26% vs.
39%, p=0.01). Although responders and nonresponders had similar physical and
functional capacity, responders tended to present exertional desaturation (p=0.076),
lower age (p=0.055) and live alone (p=0.089).
Conclusions: These preliminary findings suggest that around half of patients with
COPD increase their level of PADL after a 12-week exercise training program.
Responders tend to be younger, live alone and desaturate during exertion.

2837
Symptom experience in patients with COPD and their level of physical
activity. Is there a good association?
Heleen Demeyer 1 , Juliana Maria de Sousa Pinto 3 , Miek Hornikx 1 ,
Laurence Vrancken 2 , Marc Decramer 2 , Wim Janssens 2 , Thierry Troosters 1 .
1
Rehabilitation Sciences and Physiotherapy, KULeuven, Belgium; 2 Respiratory
Rehabilitation, UZ Leuven, Belgium; 3 Department of Personality, Evaluation and
Psychological Treatment, University of Salamanca, Spain
Rationale: Several instruments including physical activity monitors and questionnaires are used to assess the functional status in patients with COPD. The relation
between objectively measured physical activity (PA) and questionnaires assessing
functional status and symptoms is poorly studied.
Methods: 54 patients with COPD (age 66m7, FEV1 62m22% pred) were included.
PA was assessed during 2 periods of 14 consecutive days in 6 weeks, by the dynaport movemonitor and actigraph. The amount of steps per day and movement
intensity during walking (MI) were used for this analysis. Symptom experience
was measured by the MRC scale for dyspnea (MRC), COPD Assessment Test
(CAT), functionality subscale of the CCQ (CCQ-f) and the dyspnea subscale of
the CRQ (CRQ-d), every 2 weeks. The correlations with PA were measured, both
with and without inclusion of the weekends.
Results: The univariate correlations are shown in table1. All questionnaires were
significantly correlated with both the steps per day and the MI. Excluding weekends did not increase the correlation between ’functional status’ and steps per day
and slightly enhanced the correlations with MI.
Table 1 Univariate correlations (p<0.05)
Steps/day

MRC
CCQ–f
CRQ–d
CAT

MI

WE incl

WE excl

WE incl

WE excl

r = –0,49
r = –0,44
r = 0,44
r = –0,32

r = –0,50
r = –0,44
r = 0,44
r = –0,32

r = –0,62
r = –0,47
r = 0,45
r = –0,31

r = –0,64
r = –0,50
r = 0,47
r = –0,34

WE incl = PA data including weekends, WE excl = PA data excluding weekends.

Conclusion: The symptoms experienced by the patients and functional status are
only modestly related to the amount and intensity of PA. Interventions that improve
symptoms may therefore not automatically sin off in enhanced physical activity
levels.
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Physical training for asthmatics: Which patients obtain most clinical
benefits?
Felipe Mendes 1 , Andrezza Pinto 2 , Beatriz Saraiva-Romanholo 3 ,
Rafael Stelmach 4 , Alberto Cukier 4 , Pedro Giavina-Bianchi 2 , Milton Martins 3 ,
Celso Carvalho 1 . 1 Physical Therapy, School of Medicine, University of Sao
Paulo, SP, Brazil; 2 Clinical Immunology and Allergy Division, School of
Medicine, University of Sao Paulo, SP, Brazil; 3 Clinical Medicine, School of
Medicine, University of Sao Paulo, SP, Brazil; 4 InCor-Pulmonary Division,
School of Medicine, University of Sao Paulo, SP, Brazil

Methods: Muscle mass was estimated with the fat free mass (FFM) by bioelectrical impedance and the cross-sectional area (CSA) of skeletal muscle on a
single 10-mm CT-scan slice. Muscle strength was estimated by the quadriceps
force (QF).All variables were measured pre-treatment (M1), after radical treatment
(M2) and after either 12w of rehabilitation (RA) or control (CON) (M3). Data are
presented as medians with 95% CI.
Results: Of 29 consecutive pts, 18 were allocated to RA and 11 to CON. Both
groups have comparable M1 characteristics. At M2, all pts showed a significant
decrease in muscle mass and strength. At M3, only RA-patients improved significantly their muscle mass. There is a good correlation between muscle CSA and
FFM (r: 0.70; p <0.001).

Background: Recent studies have shown that exercise training improves exercise
capacity, health related quality of life (HRQoL) and clinical control in asthmatics;
however, not all obtain clinical relevant benefits and can be considered responders.
Objective: To investigate baseline characteristics that determines the improvement
after an exercise training program in asthmatics patients.
Methods: Forty-three adults with moderate or severe asthma performed an aerobic
training (35min/twice a week/3 months). It was considered exercise responders
those patients that increased ≥10% in maximal aerobic capacity (VO2 peak) and
HRQoL responders those patients that improved ≥20% in a specific-asthma
HRQoL questionnaire. Discriminant analysis was used to distinguish responders
from non-responders based on patient’s baseline data.
Results: Twenty-eight patients (65.1%) were considered responders in exercise
capacity and baseline depression symptoms, ventilatory reserve (VE/VVM) and
FEV1 were significant predictors to training response (accuracy 86%, p<0.001).
Twenty-eight patients (65.1%) were considered HRQoL responders and worst
baseline HRQoL score, increased free-days asthma symptoms and lower depression score were significant predictors to HRQoL improvement (accuracy 81%,
p<0.001). Twenty–one patients (48.8%) were considered responders in both parameter and lower ventilator reserve, worst depression and lower HRQoL were
significant predictors (accuracy 79%, p<0.001).
Conclusion: Asthmatic patients with impaired HRQoL, better clinical control,
fewer depression symptoms and lower ventilatory limitation are significantly more
likely to improve physical fitness and HRQoL after a pulmonary rehabilitation
program.

2839
Comparison of two strategies using pedometers to counteract physical
inactivity in smokers
Juliana Zabatiero, Demétria Kovelis, Karina Couto Furlanetto, Leandro
Cruz Mantoani, Mahara Proença, Fabio Pitta. Laboratory of Research in
Respiratory Physiotherapy (LFIP), Department of Physiotherapy, Universidade
Estadual de Londrina (UEL), Londrina, PR, Brazil
Objective: To compare the effects of two different 5-month protocols using pedometers and informative booklets to increase physical activity in daily life (PADL)
in smokers who reach or not 10000 steps/day in daily life.
Methods: PADL level was assessed at baseline (A1), and subjects were randomly
assigned to two groups: booklet+pedometer (GB+P; n=13), which started the
protocol receiving a booklet with encouragement to walk as much as possible
in everyday life; or pedometer+booklet (GP+B; n=18) which started the protocol wearing a pedometer aiming to achieve 10000 steps/day; both for 1 month.
PADL was re-assessed (A2), and the interventions were crossed-over for 1 month,
followed by PADL reassessment (A3). After A3, both groups used pedometers
for 3 months aiming to reach 10000 steps/day, and final PADL assessment was
performed (A4). For the analysis, each group was subdivided according to baseline
PADL as physically active or inactive, according to have reached or not 10000
steps/day at baseline.
Results: The physically active subgroups of GB+P and GP+B showed no change
in steps/day. The physically inactive subgroup of GP+B significantly increased
steps/day at A2 and maintained this increase until A4. The physically inactive subgroup of GB+P initially increased to a lesser extent, reaching borderline statistical
significance at A2 and A3 (p=0.06) and statistically significant increase only at A4
(p=0.02).
Conclusions: Both strategies were effective in increasing the number of steps/day
in physically inactive smokers after 5 months, although the increase was more
quickly obtained in smokers who used pedometers as the first intervention.

2840
The effect of radical treatment and pulmonary rehabilitation on muscle mass
as measured with CT-scan: A randomised trial in patients (pts) with lung
cancer and mesothelioma
Bihiyga Salhi 1 , Gilles Thysebaert 1 , Thomas L. Malfait 1 , Karim Vermaelen 1 ,
Veerle F. Surmont 1 , Wouter Huysse 2 , Georges Van Maele 3 , Jan P. van
Meerbeeck 1 , Eric Derom 1 . 1 Respiratory Medicine, Ghent University Hospital,
Ghent, Belgium; 2 Radiology, Ghent University Hospital, Ghent, Belgium;
3
Medical Informatics and Statistics, Ghent University Hospital, Ghent, Belgium
Introduction: Cancer and its treatment are known to contribute to fatigue and
functional impairment.The latter is thought to result from loss of muscle mass and
strength.
Aim: To investigate the effect of radical treatment and post-treatment rehabilitation
on muscle mass and strength in pts with thoracic cancer.

Conclusion: Muscle mass and strength significantly decrease with radical treatment
in pts with lung cancer and mesothelioma. Muscle mass increases with rehabilitation. CT scan can substitute bioelectrical impedance for measuring muscle mass.
Mature data will be presented at the meeting.

2841
Expiratory muscle training in patients recovering open thoracic and cardiac
surgery
Ernesto Crisafulli 1 , Massimo Cerulli 1 , Elena Venturelli 2 , Fabio Florini 1 ,
Nicoletta Kidonias 1 , Assunta De Biase 1 , Vittoria Furino 1 , Enrico M. Clini 1,2 .
1
Rehabilitation, Ospedale Villa Pineta, Pavullo n/F, Modena, Italy; 2 Oncology
Haematology Respiratory Diseases, University of Modena, Italy
Respiratory muscle training has been so far demonstrated to be effective as a
rehabilitation technique in COPD patients. However, it is still not clear whether
it may similarly be useful when used in patients recovering open thoracic and
cardiac surgery.
We have therefore undertaken a randomised 14-day trial in these patients to evaluate changes in maximal expiratory (MEP, as the primary outcome) and inspiratory
(MIP) pressures, lung volumes (FEV1, FCV, CV, CI, VR), oxygenation index
(PaO2/FiO2), perceived symptoms (VAS), and generic quality of life (SF36) following an early intervention including lung expansion + expiratory muscle training
(Active) or lung expansion + sham training (Control). Training has been set with
incremental resistive load over the study period.
At present, 39 patients (out of the 54 programmed) completed the study, 19 and 20
in Active and Control respectively, with one patient dropped in each group. Anthropometrics and general characteristics, type of surgery, and functional variables
at baseline were similar. Pre-to-post change of MEP showed a greater (p<0.043)
change in Active (+17.5±25.7 cmH2O) than in Control (+14.4±26.2 cmH2O),
whereas FVC, VC, TLC, and SF36 (mental and physical components) trended
to better improve in the Active population. Daily recording of VAS dyspnea,
discomfort and pain scores similarly decreased in the two groups.
This study confirms that specific and early expiratory muscle training is feasible
and effective in patients recovering open thoracic and cardiac surgery.
(Unrestricted research grant by Medinet-Italia).

311. Paediatric respiratory epidemiology:
something for everyone!
2842
Prenatal alcohol exposure and childhood atopic disease: A Mendelian
randomisation approach
Seif Shaheen 1 , Clare Rutterford 1 , Luisa Zuccolo 2 , Susan Ring 2 , George Davey
Smith 2 , John Henderson 2 . 1 Centre for Primary Care and Public Health, Queen
Mary University of London, United Kingdom; 2 School of Social and Community
Medicine, University of Bristol, United Kingdom
Background: Few epidemiological studies have investigated whether alcohol
consumption during pregnancy increases the risk of childhood atopic disease. A
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difficulty with using reported alcohol intake to measure exposure is that underreporting is common and associations are likely to be confounded. In contrast, a
Mendelian randomisation approach should produce unbiased and unconfounded
effect estimates and can strengthen causal inference.
Methods: In a UK population based birth cohort, the Avon Longitudinal Study of
Parents and Children (ALSPAC), we have analysed whether the maternal alcohol
dehydrogenase (ADH)1B gene variant is associated with childhood atopic outcomes at 7 years of age. Carriers of the minor A allele drink less in pregnancy and
metabolise alcohol faster, thus reducing adverse effects of alcohol on the fetus. We
also analysed associations with reported alcohol consumption in pregnancy.
Results: Maternal ADH1B genotype was strongly associated with childhood
asthma. Mothers carrying the minor A allele were half as likely to have children
with asthma as mothers who were homozygous for the G allele (odds ratio 0.50
(95% CI: 0.33 to 0.75), P=0.001, N=6,701). There were no significant associations
with other atopic outcomes. In contrast, mothers who reported drinking once a
week or more in the last two months of pregnancy were less likely to have children
with asthma and hayfever than mothers who reported never drinking (OR 0.81
(0.65 to 0.99) and 0.75 (0.59 to 0.95), respectively).
Conclusions: The genetic results suggest that prenatal alcohol exposure increases
the risk of childhood asthma. The contradictory associations with reported alcohol
intake are likely to be confounded.

2843
Foetal exposure to maternal stressful events increases the risk of having
asthma and atopic diseases in childhood
Roberto de Marco 1 , Giancarlo Pesce 1 , Paolo Girardi 1 , Pierpaolo Marchetti 1 ,
Marta Rava 1 , Paolo Ricci 2 , Alessandro Marcon 1 . 1 Unit of Epidemiology and
Medical Statistics, Dept of Medicine and Public Health, University of Verona,
Italy; 2 Dept of Epidemiology, ASL-MN, Mantua, Italy
Background: Recent findings suggest that the natural history of asthma and atopy
begins in foetal life. However, studies investigating the influence of foetal exposure
to stressful life events (SLE) on asthma and atopic diseases are lacking.
Aim: To test whether the children of mothers who had experienced SLE during
pregnancy are at an increased risk for asthma, atopic eczema and allergic rhinitis.
Methods: The association between maternal SLE (at least one among: divorce,
mourning or loss of the job) during pregnancy and the occurrence of asthma and
atopic diseases in childhood was studied in a population (n=3854) of children,
aged 3-14 years, living in Northern Italy. The parents filled in a standardized
questionnaire about the children’s health and the events occurred to their mothers
during pregnancy.
Results: 337 (9%) of the mothers experienced at least one SLE during pregnancy.
After adjusting for potential confounders (including risk factors of the children
and their families, birth complications or drug use during pregnancy and children’s
characteristics at birth), the foetal exposure to SLE was positively associated with
wheezing (OR: 1.45, 95%CI: 1.07-1.97), asthma (OR: 1.68, 95%CI: 1.02-2.77),
allergic rhinitis (OR: 1.69, 95%CI: 1.06-2.68) and atopic eczema (OR: 1.47,
95%CI: 1.08-2.00).
Conclusion: The children of mothers who had experienced SLE during pregnancy
were at a moderately increased risk of having wheezing, asthma, eczema and
allergic rhinitis during their childhood. Maternal stress during pregnancy may
enhance the expression of asthma and atopic phenotypes in children, strengthening
the hypothesis that proneness to atopy begins in utero.

2844
Clinical index to evaluate the risk of primary ciliary dyskinesia in children
Jana Djakow 1 , Eva Rozehnalova 2 , Magdalena Havlisova 1 , Tamara Svobodova 1 ,
Petr Pohunek 1 . 1 Department of Paediatrics, University Hospital Motol & 2nd
Faculty of Medicine, Prague, Czech Republic; 2 Department of Psychology,
Faculty of Art, Charles University, Prague, Czech Republic
Introduction: Primary ciliary dyskinesia (PCD) is a rare genetic disorder causing
a variety of symptoms. The diagnostics of PCD is challenging as the clinical
presentation can differ in particular patients. Also the methods (as high-speed
videomicroscopy or electron microscopy) to diagnose PCD are usually available
only in specialized centres.
Aim & objective: To find out if a simple clinical index can be used to differentiate
the patients with high risk of PCD.
Methods: All patients with PCD diagnosed in our clinic (n=31) and all patients
sent to the diagnostic centre as suspected of PCD in 2009-2011 (n=352) were
included into the study. We randomly divided the study group into 2 subgroups.
The analysis subgroup was used for model preparation and hold-out group was
used for subsequent cross-validization of the model. We measured quality of the
test (model) by computing area under ROC curve (AUC) and discriminant validity
by comparing total scores for group with or without PCD diagnosis.
Results: The clinical index included 7 yes/no questions concerning the history
and clinical symptoms. One point was assigned to each yes answer. AUC for
analysis subsample was 0.94, AUC for hold-out subsample 0.89. Discriminant
validity was measured in whole study group by non-parametric Mann-Whitney
U-test: (U=555.5, Z=-7.08, p<0.0001).
Conclusions: A simple clinical 7-item questionnaire can be used to evaluate the
risk of PCD and to discriminate the patients that should be referred to diagnostic
centre.

2845
PCD with normal ultrastructure is not rare
Mieke Boon 1 , Anne Smits 1 , Mark Jorissen 2 , Lieven Dupont 3 ,
Francois Vermeulen 1 , Marijke Proesmans 1 , Frans De Baets 4 ,
Véronique Godding 5 , Anne Malfroot 6 , Martine Jaspers 2 , Kris De Boeck 1 .
1
Pediatric Pulmonology, University Hospital Gasthuisberg, Leuven;
2
Otorhinolaryngology, University Hospital Gasthuisberg, Leuven; 3 Pulmonology,
University Hospital Gasthuisberg, Leuven; 4 Pediatric Pulmonology, University
Hospital, Ghent; 5 Pediatric Pulmonology, University Hospital UCL St-Luc,
Brussels; 6 Pediatric Pulmonology, University Hospital VUB, Brussels, Belgium
Introduction: The presence of ultrastructural abnormalities (UA) on transmission
electron microscopy (TEM) is proposed as gold standard for the diagnosis of Primary Ciliary Dyskinesia (PCD). Functional evaluation after ciliogenesis in culture
(CC) is only proposed if the diagnosis is doubted. Because secondary changes
are frequent, all samples are evaluated by CC at our centre. Since the detection
of a DNAH11 mutation, the existence of the subtype normal ultrastructure but
abnormal motility (NU) is proven. Using CC, we show that this subtype is not as
rare as thought.
Methods: Over 22 years, the CC procedure was used in 3077 subjects, of which
200 were diagnosed as PCD. Epithelial cells are isolated from nasal biopsies and
cultured as a monolayer. After losing all the cilia they are brought into suspension,
to gain cilia de novo.
Results: UA was found in 133 subjects, NU in 67. In only 35 of the NU, ciliary
beat frequency (CBF) could be measured before CC. It was abnormal in 22 and
normal in 13, with absent ciliary coordination in 7 of these 13. After CC, all the
samples lacked coordination, pathognomonic for PCD. CBF was abnormal in 50
and normal in 17 subjects. Repeat biopsy in 18 patients was identical. CC was the
only technique to make the diagnosis of PCD in 39 subjects.
nNO did not significantly differ from the UA group. There was familial occurrence of NU in 4 sibling pairs, consanguinity in 13.6%, situs inversus in 34%.
The clinical characteristics (bronchiectasis, nasal secretions, hearing loss, draining
ears, polyposis nasi, infertility) were similar in UA and NA.
Conclusion: CC is the most reliable tool to diagnose PCD and unambigouosly
detect patients with PCD and NA who might be missed when using other diagnostic
methods.

2846
Development of postnatal lung function in very low birth weight infants with
or without BPD
Charles Roehr, Silke Wilitzki, Hans Proquitté, Christoph Bührer,
Gerd Schmalisch. Neonatology, Charitè Medical Centre, Berlin, Germany
Background: Very low birth weight (VLBW) infants (<1500g) with bronchopulmonary dysplasia (BPD) may suffer lung damage through mechanical ventilation
and maturational arrest. Functional lung development was compared between
VLBW infants with and without BPD.
Patients and methods: Sequentially lung function tests (LFT) were performed at
50, 70 and 100 weeks postmenstrual age in 55 VLBW infants (29 with BPD (O2
supplementation at 36 weeks gestational age) and 26 VLBW infants without BPD
(controls)). Mean gestational age (26 vs 29 weeks), birth weight (815 g vs 1125
g), and rates of mechanical ventilation ≥7d (55% vs 8%) differed significantly
between BPD and controls.
Main results: Body weight and length were persistently lower in BPD infants,
as compared to controls, no significant differences were seen for respiratory rate,
respiratory and airway resistance, functional residual capacity (FRC), maximal
expiratory flow at FRC and blood gas values. Tidal volume, minute ventilation,
respiratory compliance and FRC determined by SF6 multiple breath washout
were significantly lower in BPD infants compared to controls, but the differences
vanished after normalization to body weight.
Conclusions: While somatic growth and some lung function parameter were delayed in BPD infants, their lung function appeared to develop along trajectories
of non-BPD infants when actual body weight is being considered. Longitudinal
LFT of preterm infants after discharge may help to identify BPD infants at risk
of incomplete recovery of respiratory function, which can lead to respiratory
problems later on.

2847
Multiple trigger and episodic viral wheeze in early childhood: Are these
phenotypes stable over time?
Ben D. Spycher 1,2 , Jonathan A.C. Sterne 1 , Raquel Granell 1 ,
Michael Silverman 3 , Aniña M. Pescatore 2 , Erol E. Gaillard 3 , John Henderson 2 ,
Claudie E. Kuehni 1 . 1 School of Social and Community Medicine, University of
Bristol, United Kingdom; 2 Institute of Social and Preventive Medicine, University
of Bern, Switzerland; 3 Division of Child Health, Department of Infection,
Immunity and Inflammation, University of Leicester, United Kingdom
Aim: In young children with wheeze it is common to distinguish between those
who wheeze only during respiratory tract infections (episodic viral wheeze, EVW)
and those who also wheeze due to other factors (multiple trigger wheeze, MTW).
The stability of this classification has recently been questioned. In two population
based cohort studies, we compared the prevalence and stability of these phenotypes
in early childhood.
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Methods: We included 14062 children from the Avon Longitudinal Study of
Parents and Children (ALSPAC) and 4300 from the Leicester Respiratory Cohorts
(LRC). Mothers received postal questionnaires including questions on wheeze and
triggers of episodes in past 12 months when children were aged 2, 4 and 6yrs.
Results: Between ages 2 and 6yrs, prevalence of current wheeze decreased from
18 to 10% in ALSPAC and from 23 to 16% in LRC. Among children with wheeze
the proportion of those with MTW as opposed to EVW increased from 55% (both
cohorts) to 70% (ALSPAC) and 74% (LRC). Among children with EVW who
wheezed again 2yrs later, a considerable proportion were reclassified as MTW in
both cohorts (Tables). There was less reclassification from MTW to EVW.
Table 1

EVW 2yrs
MTW 2yrs

ALSPAC
LRC
ALSPAC
LRC

EVW 4yrs [%]

MTW 4yrs [%]

50
44
19
20

50
56
81
80

EVW 6yrs [%]

MTW 6yrs [%]

61
53
16
11

39
47
84
89

Table 2

EVW 4yrs
MTW 4yrs

ALSPAC
LRC
ALSPAC
LRC

Conclusion: The phenotypes EVW and MTW show limited stability through early
childhood suggesting that triggers of wheeze alone are not sufficient to distinguish
underlying disease processes, or that the disease processes change in some children
throughout this period.
Funding: BDS is recipient of a ERS/Marie Curie Joint Research Fellowship (MC
1614-2010).

2848
Increased risk of preschool wheeze both with higher BMI in infancy and at
age 4 years
Emma Goksör 1 , Bernt Alm 1 , Rolf Pettersson 2 , Per Möllborg 1 , Laslo Erdes 3 ,
Nils Åberg 1 , Göran Wennergren 1 . 1 Department of Paediatrics, University of
Gothenburg, Sweden; 2 Central Infant Welfare Unit, Pediatric Outpatient Clinic,
Mölndal, Sweden; 3 Pediatric Outpatient Clinic, Pediatric Outpatient Clinic,
Skene, Sweden
Background: Overweight has been associated with wheezing and asthma both in
children and adults. It is debated whether overweight early in life predisposes for
later wheeze or if the association is due to asthmatic children being less active.
The aim of this study was to explore the relationship between body mass index,
BMI, and recurrent wheeze (≥ 3 episodes during the last 12 months) at preschool
age.
Methods: Data were obtained from a prospective, longitudinal study of a cohort
of children born in Western Sweden in 2003. 8176 families (50% of the birth
cohort) were randomly selected. The parents answered questionnaires at 6 and 12
months and at 4.5 years of age. The response rate at 4.5 years was 4496, i.e. 83%
of the 5398 questionnaires distributed at 4.5 years. Odds ratios were calculated
with BMI as a continuous variable.
Results: In multivariate analyses, the risk of recurrent wheeze at preschool age
was increased both by a higher BMI at age 12 months (OR 1.2, 95% CI 1.03-1.4)
and by a higher BMI at age 4 years (OR 1.2, 1.04-1.4).
Adjusting for recurrent wheeze during infancy or excluding children with recurrent
wheeze during infancy had no major influence on the ORs.
In addition, recurrent wheeze in infancy did not increase the risk of overweight at
4 years.
The analyses controlled for preterm birth, smoking during pregnancy, family history
of atopy, own allergic disease in infancy, parental education, short breast-feeding,
small for gestational age, gender and maternal overweight before pregnancy.
Conclusion: A higher BMI at 12 months or at 4 years both increased the risk of
recurrent wheeze at preschool age. Wheezing during infancy did not explain the
associations seen.

2849
Interactions between exposure to cigarette smoke and variations in the
GSTM genotype for asthma quality of life
Steve Turner 1 , Roger Tavendale 2 , Somnath Mukhopadhyay 3 , Anil Mehta 4 ,
Colin Palmer 2 , Jon Ayres 5 . 1 Child Health, University of Aberdeen, United
Kingdom; 2 Population Pharmacogenetics Group, University of Dundee, United
Kingdom; 3 Division of Maternal & Child Health Sciences, University of Dundee,
United Kingdom; 4 Child Health, Brighton and Sussex Medical School, Brighton,
United Kingdom; 5 Occupational and Environmental Medicine, University of
Birmingham, United Kingdom
Background: Asthma is a heterogeneous condition and our hypothesis is that
gene environment interactions explain some of the variation within the asthmatic
population. Here we report on an interaction between exposure to second hand

smoke (SHS, an oxidant stress) and variation in the gene coding for antioxidant
protein GST-M for asthma outcomes.
Methods: Children with asthma were recruited from primary and secondary care
across Scotland. A respiratory questionnaire and the Paediatric Asthma Quality
of Life Questionnaire (PAQLQ) were completed and DNA collected. A subset
underwent an assessment including spirometry and exhaled nitric oxide. Saliva
was collected for cotinine analysis.
Results: From 894 children recruited, PAQLQ and DNA were obtained in 499
(56%). There were 88 children exposed to SHS. Compared to children null for
GSTM who were not exposed to SHS, the overall PAQLQ score for exposed
children null for GSTM was reduced (meaning worse quality of life) by a mean of
-0.7 [95% CI -0.1, -1.3] p=0.020. Similar associations were present for domains of
symptoms (mean difference -0.7 [-0.1, -1.3]) and emotions (mean difference -0.7
[-0.1, -1.2]) but not activities (mean difference -0.3 [95% CI -0.9, +0.3]). There
were no differences in spirometry or exhaled nitric oxide between GSTM null
children who were and were not exposed to SHS.
Conclusion: Our findings support the hypothesis that gene environment interactions are important to some of the heterogeneity of asthma. Whilst all children
with asthma should avoid SHS exposure, parents of children null for GTSM (50%
of all asthmatics) might be considered for specific intervention.

312. Recent technical developments in long-term
noninvasive ventilation
2850
Pulse transit time allows a reliable non-invasive measurement of respiratory
effort under non-invasive ventilation
Olivier Contal 1 , Claudio Carnevale 2,3 , Jean-Christian Borel 2,3,4 ,
AbdelKebir Sabil 2,3 , Renaud Tamisier 2,3 , Patrick Levy 2,3 , Jean-Paul Janssens 1 ,
Jean-Louis Pepin 2,3 . 1 Division of Pulmonary Diseases, Geneva University
Hospitals, Geneva, Switzerland; 2 HP 2 Laboratory (Hypoxia: Pathophysiology),
INSERM U 1042, Joseph Fourier University, La Tronche, France; 3 EFCR and
Sleep Laboratory, Locomotion, Rehabilitation and Physiology Department,
Grenoble University Hospital, Grenoble Cedex 09, France; 4 Research and
Development Department, AGIR à Dom, Meylan, France
Rationale: Among respiratory events which may occur during nocturnal noninvasive ventilation (NIV), differentiating between central and obstructive events
requires appropriate indicators of respiratory effort.
Objective: To assess pulse transit time (PTT) as an indicator of respiratory effort
under NIV in comparison with esophageal pressure (Pes).
Methods: 1: During wake period, PTT was compared to Pes during spontaneous
breathing and under NIV with or without induced leaks in 11 healthy individuals.
2: To evaluate the contribution of PTT vs Pes for differentiating central from
obstructive respiratory events occurring under NIV during sleep in 10 patients with
obesity hypoventilation syndrome (OHS).
Results: 1: From spontaneous breathing to NIV without leaks, respiratory effort
decreased significantly and with increasing level of leaks, there was a significant
increase in respiratory effort. In both situations changes in PTT accurately reflected
changes in Pes.
2: In OHS patients during nocturnal NIV, intraclass correlation coefficients between Pes and PTT were 0.970 for total number of events and 0.970 for percentage
of central events.
Conclusion: PTT accurately reflects the unloading of respiratory muscles induced
by NIV and the increase in respiratory effort during NIV. PTT during sleep is also
useful to differentiate central from obstructive respiratory events occurring under
NIV.
Clinical trial registration number: NCT00983411.
2851
Validation of a method for non-invasive assessment of transdiaphragmatic
pressure during support ventilation
Kristel Lopez-Navas 1 , Sebastian Brandt 2 , Merle Strutz 1 , Hartmut Gehring 2 ,
Ullrich Wenkebach 1 . 1 Laboratory of Medical Systems, University of Applied
Sciences, Lübeck, Germany; 2 Department of Anaesthesiology, University Medical
Centre Schleswig-Holstein, Campus Lübeck, Germany
Especially during long term support ventilation continuous assessment of the
patient’s work of breathing can be helpful to improve the quality of the assistance. We designed the Occlusion+Delta (O+D) method to estimate non-invasively
transdiaphragmatic pressure (Pdi) and started validation in a study with volunteers.
Methods: Respiratory flow and airway pressure were recorded from 11 healthy
men (21 to 68 years old) during quiet spontaneous breathing, increased effort and
supported by a ventilator in ASB mode. Pdi was measured for control using a
double-balloon catheter. Each 3 to 5 cycles our method was applied getting an
estimation of respiratory resistance R and compliance C used to reproduce the Pdi
of the coming cycles, which was compared to the measured Pdi by their inspiratory
pressure time products (PTP).
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Results: The short occlusions required by O+D did not disturbed the volunteers
and produced the expected signals. The obtained R (3.2 to 7.1cmH2O/l/s) and C
(58.7 to 97.7ml/cmH2O) remained in the usual range for healthy adults. Regression and correlation analysis revealed high agreement between methods (PTPO+D
= 1.00*PTPPdi -0.02, r=0.92, R2=0.86). The overall differences (n=2420 (220 per
volunteer)) were 0.01±10.3cmH2O.s (mean±2SD).

2853
Impact of long-term target-volume noninvasive positive pressure ventilation
on sleep quality
Jan Hendrik Storre 1 , Elena Matrosovich 2 , Emelie Ekkernkamp 2 ,
Michael Dreher 2 , Claudia Schmoor 3 , Wolfram Windisch 1 . 1 Pneumologie
(Lungenklinik), Cologne-Merheim Hospital, Kliniken der Stadt Köln gGmbH,
Witten/Herdecke University Hospital, Cologne, Germany; 2 Pneumology,
University Hospital, Freiburg, Germany; 3 Clinical Trials Center, University
Hospital, Freiburg, Germany
Objective: Target-volume noninvasive positive pressure ventilation (TV-NPPV)
was introduced to combine the advantages of volume- and pressure-preset NPPV.
However, diverging results have been reported regarding a deterioration of sleep
quality due to pressure variation.
Methods: 12 COPD-patients on long term high-intensity NPPV (HI-NPPV) were
switched to TV-NPPV for 10 weeks. Sleep quality and overnight gas exchange
were analyzed at run-in during HI-NPPV and after 10 weeks of TV-NPPV. Two
TV-NPPV-settings were tested overnight in a randomized order: 8ml/kg ideal
body weight (TV1) versus 110% of individual tidal volume analyzed during familiar HI-NPPV (TV2). Inspiratory pressures were set to -5mbar (of HI-NPPV)
up to 35mbar. TV-NPPV-settings reflecting the lower overnight transcutaneous
PCO2-values (PtcCO2 ) were chosen for long-term TV-NPPV.
Results: 10 patients completed the study, 2 patients refused to complete the trial
using TV2-NPPV at home. Mean overnight PtcCO2 was similar during HI-NPPV
and TV-NPPV (both 45±5mmHg), p=0.75. In addition, no difference was found
comparing sleep quality by polysomnography regarding sleep efficiency, sleep
stages, total sleep time, arousal index, apnoe-hypopnea index or oxygen saturation.
Conclusion: After 10 weeks of TV-NPPV at home no differences regarding sleep
quality or overnight PtcCO2 were observable compared to conventional HI-NPPV.

Conclusions: The results obtained demonstrate great potential in the developed
method. A study with 30 volunteers is being carried out to complete validation.

2852
Initiation of nocturnal ventilation using an intelligent autotitrating
non-invasive ventilator: Impact on ventilatory efficiency, sleep and adherence
Jay Jaye, Julia Kelly, Rachel Pickersgill, Michelle Chatwin, Mary Morrell,
Anita Simonds. Sleep and Ventilation Department, NIHR Respiratory Disease
Biomedical Research Unit at the Royal Brompton and Harefield NHS Foundation
Trust and Imperial College London, London, United Kingdom
Intro: A novel intelligent non invasive ventilator allows automated set-up &
delivery of volume assured ventilation within preset pressure support boundaries
adjusting to patient requirements (iVAPS). iVAPS controls nocturnal hypoventilation (NH) comparably to standard non invasive pressure support ventilation (PS)
in established NIV users. We hypothesise iVAPS is as effective as PS in naïve
patients for controlling NH.
Methods: 18 patients with chronic obstructive or restrictive disorders & newly
diagnosed NH, (mean(SD) age 51(17)yrs, mean day PaO2 9.2(1.2)kPa, PaCO2
6.4(0.7)kPa) completed a randomised crossover study of iVAPS v PS (ResMed
Ltd). Baseline FEV1 /FVC & respiratory muscle strength (RMS) were repeated at
1 month treatment, plus polysomnography.
Results: iVAPS used less PS for the same ventilatory outcome; 7.7(2.9) v
10.2(2.9)cmH20(p=0.03*).

2854
Home polysomnography in the management of noninvasive ventilation in
neuromuscular patients
Grazia Crescimanno, Francesca Greco, Oreste Marrone. Institute of Biomedicine
and Molecular Immunology, Italian National Research Council, Palermo, Sicily,
Italy First Unit of Pneumology, V. Cervello Hospital, Palermo, Sicily, Italy Italian
Union Against Muscular Dystrophy, Section of Palermo, Sicily, Italy
Background: Patients with neuromuscular disease (NMD) on long-term noninvasive ventilation (NIV) require reevaluation of ventilator setting, which is better
performed during nocturnal polysomnography (PSG). Studies on the role of home
PSG in the management of NIV in NMD patients are lacking.
Objective: To compare feasibility, reliability, subjective and objective sleep quality
and patients’ acceptance of PSG during NIV performed either in hospital or at
home.
Methods: Fifty-two consecutive NMD patients on long-term NIV were assigned
to home or to unassisted hospital PSG during NIV application. A 7 item selfquestionnaire was administered after PSG to explore perceived sleep efficiency,
sleep quality, awakenings, and acceptance of the polysomnographic procedure.
Sleep was scored according to AASM rules.
Results: One home and 1 hospital PSG were not reliable due, respectively, to
insufficient sleep or to signal loss. Four hospital and three home recordings showed
minor technical problems that did not affect their reliability. The remaining 43
recordings were technically excellent both as regards neurological and respiratory
signals. Subjective (382.80±114.28 vs 347.94±77.3 minutes, respectively) and
objective total sleep time and sleep efficiency (68.80±19.40 vs 72.03±15.86%),
that were correlated to each other, were similar in the two groups. Acceptance of
home PSG (8.28±1.99 on a scale from 0 to 10) was higher than for hospital PSG
(6.84±2.42, p=0.02)
Conclusion: In ventilated NMD patients, feasibility and reliability of PSG, as well
as subjective and objective sleep quality, do not differ if it is performed in hospital
or at home. Acceptance of the procedure in the home environment is higher.

2855
Is volume assured ventilation always able to compensate volume loss in
presence of leaks?
Annia Schreiber 1 , Annalisa Carlucci 1 , Piero Ceriana 1 , Alessio Mattei 3 ,
Cesare Gregoretti 2 . 1 Respiratory Intensive Care Unit, IRCCS-Fondazione S.
Maugeri, Pavia, Italy; 2 Intensive Care and Emergency Department, CTO - M.
Adelaide, Torino, Italy; 3 Cardiothoracic Department, San Giovanni Battista
Hospital- Molinette, Torino, Italy

No differences were seen for FEV1 /FVC, RMS or sleep quality; arousal index
16.9(9.2) v 18.1(12.0) (p=0.65), O2 desaturation index 7.2(6.6) v 6.4(6.9) (p=0.59).
Adherence was superior with iVAPS; 5.6(2.1) v 4.6(2.3)hrs/day(p=0.002). Patients
expressed an iVAPS preference.
Conclusion: iVAPS is as effective as PS initiated by a skilled healthcare professional in controlling NH. It may facilitate NIV use without extensive prior team
experience & may encourage compliance/adherence to therapy for patients newly
adjusting to NIV.

Background: Volume assured (VTG ) ventilation is a pressure targeted mode aimed
to guarantee a target tidal volume (Vt) by varying the inspiratory pressure between
two preset pressure values. VTG ventilation has been used to correct sleep-related
periodic hypoventilations during noninvasive ventilation (NIV). However, in this
setting the likelihood of non-intentional leaks (NIL) may be high.
Aim and methods: In a bench study we wanted to assess the VTG NIL compensation algorithm in three turbine driven ventilators designed to set a VTG either
with an EVC or with an ILC (Vivo50, Breas; PB560, Covidien; Ventimotion,
Weimann). All ventilators were tested in random order using a lung simulator
(Ingmar, ASL5000) in VTG Pressure Control mode with both the ILC and the EVC
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at three level of leaks (15, 27 and 37 l/min) and at three different conditions of
respiratory mechanics: normal, obstructive and restrictive.
Results: All the ventilators in the ILC configuration were able to maintain the VTG
in all simulated conditions; conversely, during all simulated leak conditions when
the EVC was used a significant fall both in Vt and inspiratory pressure compared
to the baseline value was observed.

Table 1
Predetermined
Leakage (l/min)
20
25
29
35
43
55
69

Analyzed
“Breaths” (n)
57
62
51
39
44
58
43

External Sensor

Internal Sensor (Device)

VTe (ml)

%Predicted

VT (ml)

%Predicted

499±11
438±9
397±17
326±18
294±29
207±42
105±36

100±2
88±2
79±3
65±4
59±6
41±8
21±7

581±12
570±6
556±14
539±20
521±16
504±16
494±12

116±2
114±1
111±3
108±4
104±3
101±3
99±2

Conclusions: Externally measured VT is only reliable when mask leakage is
minimal. Since measurement is based on airflow inside the sensor, other derived
parameters are also affected. The corrected VT from the internal sensor of the
NIV device is much less susceptible to leakage but tends to overestimate the
actual VT in the setup we used. When exact measurements are crucial, beforehand
assessment of results under controlled conditions is advisable.

313. Tuberculosis: epidemiological and public
health features

Conclusions: All single circuit ventilators tested in ILC configuration were able
to compensate the volume loss and to ensure the preset VTG in all leak conditions
but failed to ensure the VTG when the EVC was used.
2856
Effectiveness of the use of heliox on nebulizer associated with noninvasive
ventilation in chronic obstructive pulmonary disease patients: A randomized
controlled trial
Vitória Lima, Cyda Reinaux, Luciana Alcoforado, Shirley Campos,
Catarina Rattes, Simone Brandão, Valdecir Galindo Filho, Armèle Dornelas de
Andrade. Physiotherapy, Federal University of Pernambuco, Recife, Brazil Saúde
Matrno-Infantil, Intituto de Medicina Integral Prof. Fernando Figueira, Recife,
Brazil
Objective: To evaluate the efficacy of nebulized bronchodilators carried by heliox
associated with NIV in the pulmonary deposition of radioaerosol in patients with
stable COPD.
Methods: A randomized controlled trial involving 37 patients divided into four
groups: heliox NIV, oxygen NIV, heliox and oxygen. For scintigraphy pulmonary
inhalation dose was administered a dose of dietilnotriaminopentaacético acid
labeled with technetium (99mTc-DTPA- 25 mCi) combined with fenoterol bromide(0.12 mg) and ipatropium bromide (0.25 mg) delivered through a bi-level
noninvasive ventilation system using a face mask with two unidirectional valves
and connected to the nebulizer for radioisotopes (IPAP = 10 cm H2O and EPAP=8
cm H2O). Images were acquired immediately after the intervention using a Gama
camera and Regions of interest was determined.
Results: There was a higher radioaerosol pulmonary deposition in the lower third
in the heliox NIV and oxygen NIV groups compared to oxygen group (p=0.03
and p=0.02, respectively). We observed a higher deposition in the middle third
(p=0.008) in heliox NIV group when compared to O2. Thus, there was a positive
correlation gain in inspiratory capacity(IC) and the total area of the right lung
(p=0.04, r=0.71) in the heliox NIV group.
Conclusion: Our results suggest that coupling heliox or oxygen with bi-level NIV
reached a higher lung radioaerosol deposition in the lower third for both lungs.
The association between heliox and NIV seem to be more effective to promote a
higher radioaerosol peripheral deposition considering the gain of the IC.
Supported by: CAPES NF, CNPq, FACEPE.

2857
Impact of leakage on external flow measurement in non-invasive ventilation
Winfried Randerath 1 , Norbert Anduleit 1 , Marcel Treml 1 , Christof Goebel 2 .
1
Institute for Pneumology, University Witten/Herdecke, Solingen, Germany;
2
Research & Development, Weinmann Geräte für Medizin GmbH+Co.KG,
Hamburg, Germany

P2858
Agreement between Quantiferon-TB-Gold In Tube, T-SPOT.TB and
tuberculin skin testing for diagnosing latent tuberculosis infection in a
contact tracing study
Neus Altet 2 , Irene Latorre 1 , Malú De Souza 2 , M. Angeles Jimenez 2 ,
Celia Mila 2 , J. Solsona 2 , E. Lara 2 , Maria Dolors Ferrer 3 , Joan Caylà 3 ,
Jose Antonio Dominguez Benitez 1 . 1 Servei de Microbiologia, Institut
d’Investigació en Ciències de l, Badalona Barcelona, Spain; 2 Unitat de
Prevenció i Control de la Tuberculosi de Barcelona, Institut Català de la Salut,
Barcelona, Spain; 3 Agència de Salut Pública de Barcelona, Agència de Salut
Pública de Barcelona, Spain
Aim: To determine the agreement between Quantiferon-TB Gold In Tube (QFN),
T-SPOT.TB and TST in diagnosing LTBI in a contact study.
Methods: 753 individuals from contact tracing studies were included in the study.
In all cases QFN and TST were performed, and in 141 patients the T-SPOT was
also performed. TST was negative when the induration was less than 5 mm.
Results: The QFN and TST obtained concordant result in 478 cases from the
753 patients (the overall agreement was 63%), being both tests negative in 145
cases, and positive in 333 cases. From the 275 discordant results, in only one case
the TST was negative and the QFN positive (corresponds with a high degree of
exposure to the index case), and in 274 cases the TST was positive and the QFN
negative, corresponding in 239 cases to BCG-vaccinated patients, and without
significant difference between time of exposure to the index case
With regards to the 141 patients tested with T-SPOT both in vitro tests were
concordant in 120 cases (85.1%), being in 61 cases both tests negative, and in 59
cases positive. From the 21 discordant results, in 5 cases the QFN was positive
and the T-SPOT negative, and in 16 cases the QFN was negative but the T-SPOT
was positive, being in 15 of them the time of exposure significantly higher.
Conclusion: QFN and T-SPOT.TB have a high concordance in the diagnosis of
LTBI. T-SPOT.TB shows a higher number of positive results than QFN. The
main discordant results between TST and QFN should be attributed to the BCGvaccination. Both tests seem useful for the diagnosis of LTBI in the contact
studies.
The study was supported by a grant from FIS (08/1738).

P2859
Tuberculosis in health care staff in Romania, 2006-2010
Nicoleta Cioran, Horia Cocei, Elmira Ibraim. Central Coordination Unit of
Romanian National Tuberculosis Program, “Marius Nasta” Institute of
Pulmonology, Bucharest, Romania

Background: External flow sensors can be helpful to assess parameters such as
tidal volume (VT) or minute ventilation in non-invasive ventilation (NIV). The
impact of mask leakage on the reliability of those results is in question.
Methods: A NIV device (VENTImotion 2, Weinmann) was connected via standard
tubing to an exhalation system (SilentFlow 2), followed by flow sensor (Hamilton
Medical) and leak valve. At the end of this setup a calibration syringe (Hans
Rudolph) set to 500ml VT was connected. In T mode we recorded device and flow
sensor parameters. Leak (measured by NIV device) was varied from ca. 20 (leak
valve closed) to ca. 70 l/min. Externally measured and device VT were compared.
Results: See Table 1.
1. With growing leak the externally measured (expiratory) VT (VTe) decreased
substantially, while standard deviation increased.
2. Device VT is less leakage-dependent and more stable.

Introduction: Health care staff represents a well recognized high risk group for
TB.
Objective: To analyze characteristics of TB cases out of health care staff in
Romania during 2006-2010 by demographic, clinical, bacteriological parameters
and treatment outcomes.
Methods: Retrospective descriptive study of TB cases notified among staff of
health care facilities in Romania from 2006 to 2010. Data and information used
are from the electronic National TB Register.
Results: Total number of TB cases reported in health care workers in Romania
from 2006 to 2010 was 843, declining from 224 in 2006 to 139 in 2009 and
slightly increasing (to 150) in 2010. Most of them were aged from 25 to 39 years.
Conversely to the general population, female gender was predominant (over 70%),

520s

M ONDAY, S EPTEMBER 3 RD 2012
as the residence in urban area (over 70% as well). Even the staff in TB network
varied between 2006 and 2008 from 12.9% to 7.7% of all medical staff, TB
incidence rate in this group was 114.5%ooo, versus 51.3%ooo in other medical
staff, in 2010. Pulmonary cases were from 74.4% in 2007 to 85.9% in 2008. New
cases and relapses represented over 96% of all cases (96.8% in 2006 and 99.3%
in 2010). In the five years have been reported 18 MDR-TB cases – from 6 in 2008
(6.9% of culture positive pulmonary cases) to 3 in 2010 (respectively 3.8%) and
none in 2007. Overall success rate was 98.3% in 2007 and 89.3% in 2006.
Conclusions: TB incidence rate in health care staff in TB facilities is 2.2 folds
higher than that in the personnel in other health care facilities. New pulmonary
cases were predominant, with a few MDR-TB cases and a therapeutic success rate
over 89%.

P2860
Pattern of tuberculosis (TB) among health care Workers (HCW) attending a
revised national TB control programme (RNTCP) unit in Kottayam Medical
College (Kerala India)
Paul Davis, Aneesh Cherakulam. Pulmonary Medicine, Medical College,
Kottayam, Kerala, India
Background: There is paucity of data with regard to pattern of TB in HCW
Aim: To study the pattern of TB among HCW.
Study setting RNTCP unit of a Medical College in Kerala, India from October
2009-March 2011.
Methods: Clinical profile of patients referred to RNTCP unit with a proven diagnosis or with a clinical and radiologic diagnosis made by a specialist medical
teacher were gathered by a preset oral questionnaire and clinical examination.
Result: Out of 1222 TB patients 5.72% (n= 70) were HCW.90% of HCW (n 63)
were nurses or nursing students, 10% (n 7) were paramedical staff.No doctors or
medical students registered in control programme for treatment. 68.6% (n= 48) had
extra pulmonary TB & 31.4% (n 22) pulmonary TB (OD 2.725). 63.6% (14/22)
of pulmonary TB was smear positive. Occurrence of TB lymphadenitis (n 24)
and abdominal TB (n 5) were more common among HCW compared to general
category patients (p value of <0.05). 92.8% were newly diagnosed (n 65), 4.2%
(n 3) retreatment & 2.8% (n 2) MDR. None had brain or menigieal TB. 92.8%
were BCG vaccinated.
Conclusion: TB lymphadenitis was more common among HCW compared to
general category patients. Majority of HCW coming for treatment in RNTCP
were nurses or nursing students. No doctors registered for treatment in control
programme.
References:
[1] Gopinath KG, Siddique S, Kirubakaran H, Shanmugam A, Mathai E, Chandy
GM. Tuberculosis among healthcare workers in a tertiary-care hospital in
South India. J Hosp Infect. 2004;57:339–42.
[2] Behera D, Khayyam et al Indian Journal of Tuberculosis 2010 Oct 57(4)192–
198.

P2861
Tuberculosis (TB) notifications in healthcare workers (HCW) in Liverpool,
UK
Nicholas Coombes 1 , Syed M.H. Kazmi 2 , Sean Mackin 1 , Clifford Bisacre 2 ,
Peter Davies 2 . 1 School of Medicine, University of Liverpool, Merseyside, United
Kingdom; 2 York Centre, Liverpool Community Health, Liverpool, Merseyside,
United Kingdom
Background: The number of overseas HCW in Liverpool has grown sharply in
recent years. In 2005, an audit demonstrated a rise in the number of TB notifications in HCW (mainly from overseas) in the previous 24 months, and suggested
the need for vigilant new entrant screening. We aimed to look at the trend of HCW
TB notifications 6 years later to assess the impact of improved TB screening.
Method: TB notification data for the calendar year 2011 was collected from the
Liverpool TB service. We compared this data with results from the previous audits.
Results: See table

Total TB Notifications
TB in HCW
Difference from previous period
Smear positive HCW

Years 2001–2002

Years 2003–2004

Year 2011

200
7 (3.5%)
–
2 (29%)

125
20 (16%)
+12.5% (p<0.0001)
7 (35%)

61
5 (8%)
–8%* (p=0.14)
1 (20%)

*The difference between 2001-2002 and 2011 was not statistically significant (p=0.15).

All but one were non-UK born and average time spent in the UK was more than
five years. No positive contacts were detected and 1 case required an incident
report meeting.
Conclusion: Our results show that the proportion of HCW TB notifications has
halved. There is also a decrease in the number of smear positive cases, and the
average time spent in the UK before contracting TB disease was longer than in
previous years. Although clinically significant, we were unable to show statistical
significance most likely due to type II error.
Nonetheless, this demonstrates that with efficient and organized screening especially among HCW, the high risk cases can be identified earlier and treated for
latent disease (when necessary) thus preventing development of pulmonary TB.

P2862
Tuberculosis among health care workers
Maja Zakoska, Biljana Ilievska Poposka, Ismail Vaiti. TB Department, PHI
Institute for Lung Diseases and Tuberculosis, Skopje, Macedonia, The Former
Yugoslav Republic of TB Department, PHI Institute for Lung Diseases and
Tuberculosis, Skopje, Macedonia, The Former Yugoslav Republic of TB
Department, PHI Hospital for Lung Diseases and Tuberculosis, Tetovo,
Macedonia, The Former Yugoslav Republic of
Aim of this study is to assess the occupational risk and characteristic of tuberculosis (TB) among health care workers (HCWs) employed at health institutions
in Republic of Macedonia from 2007-2011 year. The diagnosis of TB was based
on clinical and radiological findings and confirmed bacteriological or histological.
The data were from National TB registry.
Results: From total number of 16 HCWs with TB (9 nurses, 3 stomatologists. 1
chemist’sassistant and 3 other employed), 13(81.3%) were female. The majority
of them 5 (31.1%) were on the age of 25-34 years. The pulmonary TB were
9(56.3%), extra pulmonary TB 4(25%) and both pulmonary and extra pulmonary
TB 3(18.7%). The SS+ and culture + were 9(56.3%), only culture + were 3(18.7%)
and 4 (25%) extra pulmonary TB have histological confirmation. The all 12 (75%)
were sensitive on first line drugs. The all registered HCWs with TB were success treated, 6(37.5%) as cured and 10(62.5%) as treatment completed. Between
those patients were not employed in institutions for lung diseases and tuberculosis
because the infection control is better than in other health institutions.

P2863
Risk of latent tuberculosis infection among healthcare trainees
Anja Schablon 1 , Genia Diner 2 , Ute Anske 2 , Felix Ringshausen 3 ,
Albert Nienhaus 1 . 1 CVcare - Competence Centre for Epidemiology and Health
Service Research in Nursing, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany; 2 Occupational Safety and Health, Vivantes, Berlin,
Germany; 3 Pneumology, University Medical Center, Hannover, Germany
Objective: The prevalence of latent tuberculosis infection (LTBI) and the risk
of tuberculosis infection in nursing students in Germany are unknown. Therefore
nursing trainees were followed over a three-year period for the prevalence and risk
of LTBI.
Method: In a prospective cohort study, all trainees (n=194) who began training
as a nurse or carer at the Vivantes Healthcare Training Institute in Berlin on 1
October 2008, and 1 April 2009, were IGRA-tested at three different times. IGRAs
were performed at the start of training and at the end of the first and third years of
training. Socio-demographic data and possible risk factors were recorded.
Results: The cohort consisted as of the baseline survey (when they began their
training) of a total of 194 trainees. 70% were female. The average age was 23.
The LTBI prevalence was 2.1% (4/194). 40 trainees quit before completing their
training. In the first follow-up test, 2 out of 154 tested IGRA-positive, and 151 had
constantly negative results. One IGRA was constantly positive and there was one
conversion and one reversion. In the second follow-up test upon completion of the
training there was again one conversion, one reversion and one constantly positive
test result over the three years (own TB anamnesis). No case of active tuberculosis
was diagnosed over the three-year observation period.
Conclusion: Prevalence and infection rates are low among trainees. Negative
IGRA test results proved very constant. Therefore IGRA testing in this low risk
group is feasable. However, screening should focus on trainees with personal risk
factors for TB. All others should only be tested after they have been in close
contact with a TB index patient.

P2864
The effect of the introduction of IGRA in screening French healthcare
workers for tuberculosis
Dominique Tripodi 1 , Benedicte Courtois 1 , Albert Nienhaus 2 . 1 Occupational
Health and Safety, University Medical Centre, Nantes, France; 2 CVcare Competence Centre for Epidemiology and Health Service Research in Nursing,
University Medical Centre Hamburg-Eppendorf, Hamburg, Germany
Introduction: In France pre-employment screening for tuberculosis (TB) is performed for healthcare workers (HCW). Screening is repeated, when exposure to
TB patients or infectious material occurs. The results of the TB screenings were
analysed in a retrospective analysis.
Method: TB screenings were performed with Tuberculin Skin Test (TST) and
Interferon-Gamma Release Assays (Quantiferon Gold in tube QFT). If TST was
>15mm or TST increased by >10 mm, X-ray and pneumology consultation regarding preventive treatment of latent TB infection (LTBI) was performed. The
screening results of 637 HCWs on whom QFT was performed were extracted from
the files of the University Hospital of Nantes.
Results: In 3 (0.5%) HCWs the QFT was indeterminate. In 22.2% the QFT was
positive. A second QFT was performed in 118 HCWs. Reversion rate was 42%
(5 out of 17). Conversion rate was 6% (6 out of 98). TST was performed in
466 (73.5%) of the HCWs. TST >10mm results were 77.4%. In those with TST
<10mm, QFT was positive in 14% and in those with TST >10mm, QFT was positive in 26.7%. When based on QFT results, X-ray and pneumology consultation
could have been reduced to 28.6% of those selected by TST.
Conclusion: TST overestimated the prevalence of LTBI in this cohort. The de-
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cision on X-ray and consultation regarding preventive treatment should be based
on QFT rather than TST results. The high reversion rate should be taken into
consideration when consulting HCWs regarding preventive treatment.

P2865
Contact screening in tuberculosis. Can we identify those with higher risk?
Maria Aurora Mendes 1 , Ana Rita Gaio 2,3 , Ricardo Reis 4 , Fernando Calvário 5 ,
Manuel Mário Sousa 5 , Aurora Carvalho 5,6 , Raquel Duarte 5,6,7,8 . 1 University of
Porto, Medical School, University of Porto, Medical School, Porto, Portugal;
2
Mathematics Department, University of Porto, Sciences School, Porto, Portugal;
3
Centre of Mathematics of University of Porto, Centre of Mathematics of
University of Porto, Porto, Portugal; 4 Pulmonology Department, Hospital Centre
of Trás-os-Montes and Alto Douro, Vila Real, Portugal; 5 Pulmonology
Department, Pulmonology Diagnosis Centre of Vila Nova de Gaia, Vila Nova de
Gaia, Portugal; 6 Pulmonology Department, Hospital Centre of Vila Nova de
Gaia/Espinho, Vila Nova de Gaia, Portugal; 7 Public Health Department of the
North Regional Health Administration, Public Health Department of the North
Regional Health Administration, Porto, Portugal; 8 Clinical Epidemiology,
Predictive Medicine and Public Health, University of Porto, Medical School,
Porto, Portugal
Introduction: Contact tracing is part of the tuberculosis (TB) elimination strategy.
It is important to know which risk factors are associated with a positive screening.
Objectives: To identify risk factors associated with a positive screening.
Material and methods: During 2011, contacts of patients with pulmonary TB
(sputum or broncho-alveolar lavage smear or culture positive), followed for screening in a TB reference centre, were questioned about their exposure to the index
case. Positive screening was defined as active TB or latent infection. Contacts with
incomplete characterization of exposure, unfinished screening or a past history of
TB were excluded. A binary logistic model was used to analyze the variables.
Results: We observed 509 contacts of which 359 (153 men, median age: 32
years) were included in the analysis. 76 had a positive screening. Positive screening was associated with a positive sputum analysis of the index case (OR=2.62,
95%CI=1.33-5.14) and with coinhabitance (OR=3.42, 95%CI=1.66-7.07). Each
additional year in age of the contact implied an increase in the odds for infection
of 3% (OR=1.03, 95%CI=1.02-1.05) and each additional day of symptoms by the
index case, previous to treatment, implied an increase in the odds for infection
among his contacts of 1% (OR=1.01, 95%CI=1.00-1.02). No significant differences
were found regarding size and ventilation of the exposure site.
Conclusions: This study shows that there is a significant increase in the risk of
TB transmission to contacts for every day that the diagnosis of the index case is
delayed. Increased risk was also shown for coinhabitants, contacts of older age
and the presence of positive sputum smear or culture of the index case.

P2866
Approaching tuberculosis in a vulnerable group
Elmira Ibraim 1 , Nicoleta Cioran 1 , Nicoleta Popescu 2 , Florentina
Ligia Furtunescu 3 . 1 NTP, Marius Nasta Instutute of Pulmonology, Bucharest,
Romania; 2 Medical Department, Samusocial, Bucharest, Romania; 3 Public
Health and Management, University of Medecine and Pharmacy Carol Davila,
Bucharest, Romania
Introduction: The homeless represents a high risk group for TB, with poor access
to health care services. TB prevalence among the around 5,000 homeless estimated
to live in Bucharest is not known.
Aims and objectives: To detect active TB cases in homeless population in
Bucharest.
Methods: A screening program was developed based on partnership between the
National TB Programme and Samusocial Romania (NGO providing medical, psychological and social support to homeless people). Persons coming to the surgery
service of Samusocial have been screened for TB in TB facilities. Any homeless
giving a positive informed consent has been included and only exclusion criterion
was having another chest X-ray in the previous 6 months.
Results: In the 248 cases registered from January to June 2011, 83.9% were males,
mean age was 43.9 years (from 18 to 73 years old), 30.2% didn’t have any ID
document and half were at first medical consultation. TB has been suspected in
44.4% by clinical criteria, but from eligible persons only 48% were screened by
chest X-ray, 14.1% refused and 35.5% didn’t come back for screening. Active TB
has been found in 8 cases (6.7% from the screened persons), 2 of them negative to
clinical examination. None was previously examined even though they have free
access to TB services. All cases were admitted in long-stay hospitals for treatment
and monitoring.
Conclusions: In this project the prevalence of active TB was found very high in
the homeless population (6,700%ooo). Providing free access to TB services is not
sufficient to detect TB cases in this high risk group and active screening programs
are necessary.

P2867
Tuberculosis and migration: Predictors of epidemiological trends
Inna Golubeva 1 , Viacheslav Zhuravlev 2 , Nataly Skrynnik 1 . 1 Admiralteisky
District, TB Dispensary, St. Petersburg, Russian Federation; 2 The Molecular
Genetics laboratory, The Research institute of Phthisiopulmonology, St.
Petersburg, Russian Federation
Last years economic migration to the big cities of Russian Federation (RF) from
other regions of RF and former Soviet republics has considerably increased. Since
2011 free diagnosis of tuberculosis (TB) and free TB-treatment are not available
for foreigners in St. Petersburg, RF.
Objective: To determine the impact of health care changes on the incidence of
TB.
Methods: The study was conducted in the district of St. Petersburg. The population of this district was 178,000. From 01.01.2008 an office for migrants has
opened at the TB dispensary. All persons including migrants who addressed the
TB dispensary during 2008-2011 were examined. The causes for examination
were symptoms of tuberculosis or casual radiological findings. Examinations and
treatment were free for all patients. Until 2008, there was no systematic recording
of TB in migrants.
Results: During 2008-2010 the number of new TB cases in local population
decreased, the number of infectious TB has decreased in local population and
in migrants. The number of new cases of TB in children (local population and
migrants) has decreased. In 2011, the trend reversed.
Number of TB cases

TB in migrants
sputum-positive PTB in migrants
TB in children (migrants)
TB in local population
sputum-positive PTB in local population
TB in children (local population)

2008

2009

2010

2011

35
17
7
80
43
6

31
16
5
72
33
4

37
13
4
54
19
2

22
10
2
66
30
6

Conclusions: To ensure effective control of tuberculosis free access to health care
is required for all TB patients, including migrants.

P2868
New-entrant screening for tuberculosis at port of entry in the U.K.: Is it time
to change policy?
Vikas Punamiya, Heinke Kunst, Martin Dedicoat, Joy Troko. Department of
Respiratory Medicine & Physiology, Heart of England NHS Foundation Trust,
Birmingham, West Midlands, United Kingdom
Background: It is shown that 20% of tuberculosis (TB) cases are diagnosed in
persons entering UK within 2 years & in 45% within 5 years of arrival. Therefore
the first 2-5 years of arrival in UK presents a period of high risk of reactivation of
new-entrants with LTBI. This clearly indicates the importance of early screening
& reducing the risk of active TB by giving chemoprophylaxis to patients with
LTBI.
UK policy at the moment advocates identification of active TB by chest x-ray
for all new arrivals intending to stay for > 6 months from countries with a TB
incidence 40/100,000; however, screening is very arbitrary & not standardised.
The results are forwarded to local NHS TB services where new entrants intend to
settle for complete screening.
Methods: A retrospective review was conducted of all new-entrants who were
referred to our institution during a 2 year period, from January 2010, with supposedly an abnormal chest x-ray at port of entry. All new-entrants were screened for
active & latent TB by TST or IGRA
Results: 103 patients, 51 females & 52 males were referred, however only 42
patients (40.77%) (26 females & 14 males) attended the TB clinic,of which
31(73.8%) were < 35 years old. Of the 42, 13 patients (31%) were diagnosed to
have LTBI, while none were found to have active TB. Six patients with LTBI were
from the sub-Saharan Africa, & 7 from the Indian subcontinent. Of 13 patients
with LTBI, 10 patients completed 3 month course of chemoprophylaxis.
Conclusion: Screening new-entrants at port of entry is inadequate. New-entrants
often do not attend clinic appointments since they have moved elsewhere or do
not understand the necessity of being screened for latent or active TB.

P2869
Impaired pulmonary function and the risk of tuberculosis – A population
based cohort study
Malin Inghammar 1 , Claes-Göran Löfdahl 2 , Niclas Winquist 4 ,
Gunnar Engström 3 , Arne Egesten 2 . 1 Section for Infection Medicine, Department
of Clinical Sciences, Lund University, Lund, Sweden; 2 Respiratory Medicine &
Allergology, Department of Clinical Sciences Lund, Lund University, Lund,
Sweden; 3 Cardiovascular Epidemiology Research Group, Department of Clinical
Sciences Malmö, Lund University, Lund, Sweden; 4 Infectious Disease Research
Unit, Department of Clinincal Sciences Malmö, Lund University, Lund, Sweden
Background: Even though COPD is a frequent co-morbid condition in elderly
with active tuberculosis relatively little is known to what extent impaired lung
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function increases the incidence of active tuberculosis in excess of the direct effect
of smoking.
Methods: 28,907 participants of the Malmo Preventive Project performed a
spirometry at base-line examination and were followed for a mean of 25 years.
Pulmonary function was measured as FVC and FEV1 % of predicted (standardized
for age, height and gender) and classified according to the GOLD criteria. Cases
of incident tuberculosis, notified in the local tuberculosis register 1989-2008 were
identified. Hazard ratios (HR) for subsequent tuberculosis according to FEV1 and
GOLD-stage were estimated using Cox regression.
Main results: A total of 26 cases of incident tuberculosis were identified corresponding to an overall incidence of 5.2 (95% confidence interval [95% CI] 3.5-7.6)
per 100,000 person-years. The incidence rate was inversely correlated with FEV1
(% of predicted), HR per 10%-unit increase 0.71 (95% CI 0.59-0.86). The results
persisted after adjustment for smoking and age at screening, HR per 10%-unit
increase in FEV1 (% of predicted) 0.75 (95% CI 0.61-0.91).
The incidence of TB increased with GOLD-stage, stage I, crude HR 1.9 (95%
CI 0.5-6.7), stage II, HR 5.64 (95% CI 2.2-14.7), stage III+IV, HR 6.9 (95%CI
0.9-52.6), p<0.001 for linear trend, although only one case of TB occurred in
GOLD-stage III+IV.
Conclusions: Impaired pulmonary function or COPD is associated with an increased incidence of active tuberculosis.

P2870
Incidence of tuberculosis: The application of capture-recapture method to
compare two sources of information
Francisco Muñiz 1 , María López 2 , Noelia Carracedo 2 , Sara Raposo 2 ,
Piedad Rivas 1 , Silvia Garcia 1 , Jose Guerra 2 . 1 Respiratory Department, University
Hospital, León, Spain; 2 Internal Medicine, University Hospital, León, Spain
Introduction: The true incidence of tuberculosis is higher than that in national
and international records. Underreporting is estimated to vary between 7% and
27% according to studies.
Objective: Estimate the rate of tuberculosis in an area of Leon for the years 2008
and 2009 using the capture-recapture method to compare two sources of information: tuberculostatic drugs prescribed (rifampicin-isoniazid association) and the
register of the regional epidemiological surveillance system (SIVE).
Method: Retrospective descriptive study in an area of 351,086 inhabitants of the
cases of tuberculosis using as source:(i), information on tuberculostatic drugs prescribed, and (ii), the SIVE register. We calculated incidence rates for each source
by the capture-recapture method. We analyzed epidemiological and demographic
data, symptoms, diagnosis, treatment and monitoring.
Results: The incidence obtained in 2008 using the SIVE data was 18,80x100000
and the rate using the pharmacy register was 26,77. In 2009, the SIVE data
gave an estimate of 18,23 and the pharmacy register 22,50. When applied the
capture-recapture method, the annual incidence for 2008 was 44,14 (95%CI 37,88
- 50,41) and for 2009 of 34,17 (95% CI 30,19-38,17). In each of the years studied
the number of cases obtained from the pharmacy register was higher.
Conclusions: The SIVE data on the incidence of tuberculosis in the study area
underestimates the true incidence rate. The source of information that involves
recording cases of tuberculosis in the community is underused. The capturerecapture method is a good alternative to measure the incidence of tuberculosis
and to check the surveillance systems.

P2872
Efficiency of molecular methods for epidemiological investigation in
tuberculosis (TB)
Katarzyna Kruczak 1 , Ewa Augustynowicz-Kopec 2 , Monika Kozinska 2 ,
Grazyna Passak-Standa 3 , Mariusz Duplaga 4 , Zofia Zwolska 2 ,
Ewa Nizankowska-Mogilnicka 1 . 1 Department of Pulmonology, Jagiellonian
University Medical College, Krakow, Poland; 2 Department of Microbiology, The
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland; 3 Referential
Tuberculosis Laboratory, John Paul Hospital, Cracow, Poland; 4 Institute of
Public Health, Jagiellonian University Medical College, Krakow, Poland
Introduction: High prevalence of tuberculosis in Poland may related to active
transmission.
Objectives: The assessment of the transmission of TB in the city of Krakow
with genetic methods and with standardized epidemiological interview and the
comparison of these methods.
Methods: In years 2007-2011 genomic DNA samples isolated from Mycobacterium tuberculosis complex strains coming from 274 patients were analysed by
spoligotyping and IS6110-Mtb1-Mtb2 PCR method. The strains were assessed
as identical if their DNA patterns were the same in both methods. In IS6110Mtb1-Mtb2 PCR method DNA profile obtained in both PCR reactions should be
identical.
Results: Among 274 strains, 122 genetic patterns (spoligotypes) were identified.
Unique spoligotypes occurred in 91 strains; remaining 183 strains belonged to 31
clusters stemming from the same spoligotypes. The application of the IS6110Mtb1-Mtb2 PCR in next stage of the analysis, allowed reducing the number of
clusters to 18 with 91 strains. The clusters included 2-14 patients and covered
one third of analysed samples. The clusters were dominated by men below 50
years old, smokers, AFB(+), with strains sensitive to first-choice antituberculosis
agents. The standard epidemiological inerviews did not reveal neither direct close

nor periodic contacts between the patients included in clusters (only three clusters
comprised prisoners from the same penitentiary and three homeless persons with
periodic contacts).
Conclusion: The assessment of transmission of TB should be based on scrupulous
epidemiological interview and on molecular genetic methods. Active transmission
in Krakow in years 2007-2011 was responsible for 30% of diagnosed TB cases.

P2874
Administration of BCG vaccination: Survey of practice in the Mersey region,
UK
Sean Mackin 1 , Syed M.H. Kazmi 2 , Nick Coombes 1 , Mohammed Hussain 2 ,
Clifford Bisacre 3 , Peter Davies 2 . 1 School of Medicine, University of Liverpool,
United Kingdom; 2 Respiratory Medicine, Liverpool Heart and Chest Hospital,
Liverpool, United Kingdom; 3 TB Centre, Liverpool Community Health,
Liverpool, United Kingdom
Background: A UK wide survey in 2005 showed wide variation in BCG practice
and that the providers were uncertain in various aspects of the administration. The
National Institute of Clinical Excellence (NICE) published guidelines in 2006,
which along with Department of Health guidance aimed to standardise practice.
We intended to assess regional BCG service 6 years later.
Method: 4 TB centres providing BCG vaccination across Mersey region were
contacted and data regarding current practice of BCG administration was collected.
Results: The adherence to the guidelines was recorded as compliance. See table.
Questions
Administration of BCG at sites other than upper arm
Re-vaccination in the absence of BCG scar in children
Prior assessment of HIV status
Prior evaluation of anaphylaxis risk
Availability of resuscitation equipment
Formal training of staff in paediatric resuscitation

Guidelines Compliance (%)
50%*
100%
100%
100%
75%
100%

* The other sites used were right upper arm or upper thigh. Reasons included
patient preference or confusing scar.
There were no recorded episodes of anaphylaxis in the past 12 months. All centres
referred patients with severe adverse local reactions appropriately.
Conclusions: Our survey demonstrates that NICE recommendations and their
implementation were essential in elucidating areas of uncertainty in the administration of BCG vaccination and subsequently the practice is now uniform across
the Mersey region. We intend to extend this survey to national level.

P2875
Enhancing patient safety: New WHO guidance on pharmacovigilance in
tuberculosis care
Shanthi N. Pal 2 , Christian Lienhardt 1 , Sten Olsson 3 , Dennis Falzon 1 . 1 STOP TB
Department, World Health Organization, Geneva, Switzerland; 2 Department of
Essential Medicines and Pharmaceutical Policies, World Health Organization,
Geneva, Switzerland; 3 The Uppsala Monitoring Centre, (UMC), Uppsala, Sweden
Adverse drug reactions (ADRs) can lead to a patient interrupting tuberculosis
(TB) treatment before completion, and contribute to avoidable morbidity, treatment failure, loss in quality of life, or death. While many national TB control
programmes have a long tradition of monitoring patient care, the surveillance
of drug-related problems, or pharmacovigilance, has not been systematic. The
increasing worldwide use of more extensive regimens for drug-resistant TB, the
concomitant use of antiretroviral therapy in patients with HIV-associated TB, and
the imminent release on the market of new classes of medicines to treat TB make
the case for pharmacovigilance even stronger.
WHO produced guidance this year on pharmacovigilance for TB through the
financial support of the European Commission Seventh Framework Programme.
The manual discusses how pharmacovigilance can be effectively implemented
in a programme through key stakeholders, and provides a step-by-step approach
on how to identify signals, assess relationships between an event and a drug,
determine causality, and communicate findings. It presents three methodologies
of pharmacovigilance which can be applied for the detection, assessment, understanding and prevention of adverse events or any other drug-related problem under
field situations. The first two - spontaneous and targeted spontaneous reporting can be built into national programmes of routine pharmacovigilance and/or tuberculosis control. The third type, cohort event monitoring (CEM), is an active form
of surveillance, similar in design and management to an epidemiological cohort
study. CEM would be particularly well suited to the post-marketing surveillance
of new drugs.

523s

M ONDAY, S EPTEMBER 3 RD 2012

314. Trials in COPD: novel treatments and
insights
P2876
Quantification and treatment patterns of real-world patients classified by the
GOLD 2011 strategy
Mark Small, Sarah Broomfield, Victoria Higgins. Respiratory DSP, Adelphi Real
World, Macclesfield, Cheshire, United Kingdom
Objectives: The Global Initiative for Chronic Obstructive Lung Disease (GOLD)
2011 Strategy classifies COPD patients into 4 categories (A: low risk, less symptoms; B: low risk, more symptoms; C: high risk, less symptoms; D: high risk,
more symptoms) based on risk (FEV1 ≥ or <50% predicted and/or exacerbation
history < or ≥2 per year) and symptoms (COPD Assessment test [CAT] score <
or ≥10 or modified Medical Research Council [mMRC] dyspnoea scale < or ≥2).
We examined the proportion of patients in each category when evaluated by CAT
or mMRC, and corresponding pharmacological treatment (CAT classification).
Methods: GOLD 2011 criteria were applied to a real-world international COPD
population sampled from the Adelphi Respiratory Disease Specific Programme
undertaken June to September 2011. Physicians and patients completed matched
questionnaires.
Results: 2392 patients completed a questionnaire, of which 1508 with all 4 GOLD
classification parameters were analyzed. The proportion of patients in categories
A, B, C and D, respectively, when evaluated by CAT was 10, 49, 1 and 40%,
and when evaluated by mMRC was 39, 20, 13 and 28%. By CAT evaluation in
categories A, B, C, and D, patients were using a long-acting β2 -agonist (LABA)
alone (8, 6, 0 and 1%), long-acting muscarinic antagonist (LAMA) alone (37, 25,
8 and 5%), inhaled corticosteroid plus LABA (ICS/LABA) alone (22, 18, 8 and
8%), and ICS/LABA plus LAMA only (11, 20, 46, 43%).
Conclusion: CAT assessment increased the number of patients in the more symptomatic categories (B and D), compared with mMRC. Contrary to the GOLD 2011
recommendations, by CAT assessment, a high proportion of low-risk patients (A
and B) were using ICS/LABA.

P2877
Differential dropout may affect exacerbation risk estimates differently in
moderate-to-very severe COPD
Peter Calverley 1 , Göran Eriksson 2,3 , Dirkje Postma 4 , Christine Jenkins 5 ,
Antonio Anzueto 6 , Barry Make 7 , Anders Persson 8 , Malin Fagerås 2 ,
Thomas Similowski 9 . 1 Pulmonary and Rehabilitation Research Group,
University Hospital Aintree, Liverpool, United Kingdom; 2 Research and
Development, AstraZeneca, Lund, Sweden; 3 Department of Respiratory Medicine
and Allergology, University Hospital, Lund, Sweden; 4 Department of Pulmonary
Medicine and Tuberculosis, University Medical Center Groningen, GRIAC
Research Institute, University of Groningen, Netherlands; 5 Woolcock Institute of
Medical Research, University of Sydney, Camperdown, Australia; 6 Department of
Pulmonology, University of Texas Health Sciences Center, San Antonio, TX,
United States; 7 Division of Pulmonary Sciences and Critical Care Medicine,
National Jewish Health, University of Colorado, Denver, CO, United States;
8
Research and Development, AstraZeneca, Mölndal, Sweden; 9 Service de
Pneumologie et Réanimation, Groupe Hospitalier Pitié-Salpêtrière, Paris,
France
Background: Differential withdrawal of patients from clinical trials (dropout)
complicates interpretation of the effect of intervention on the exacerbation frequency in COPD studies. We examined the impact of differential dropout on
exacerbations in moderate-to-very severe COPD (GOLD grades 2–4).
Methods: Patients in 3 pooled COPD studies1,2,3 were randomised to budes-

onide/formoterol (B/F 320/9μg bid) or placebo (P) via Turbuhaler® . Exacerbations, dropouts and a composite of the two outcomes were examined over the first
3 months of treatment.
Results: 1583 COPD patients were studied (24% moderate; 61% severe, 14% very
severe). B/F improved time to first exacerbation in moderate and severe but not
very severe COPD (HRB/F /P : 0.43 [95% CI 0.25–0.72], 0.45 [0.33–0.63] and 0.58
[0.32–1.05]) vs. P.
Time to dropout was improved by B/F vs. P, the differences being larger with
increasing COPD severity (HRB/F /P : 0.62 [0.34–1.11], 0.56 [0.39–0.81] and 0.38
[0.18–0.80]). A composite measure of time to first exacerbation or dropout showed
a significant effect of B/F in all severities.
Conclusions: Differential study dropout (greater with P than B/F) increased as the
severity of COPD worsened. This should be considered when interpreting clinical
COPD trial data.
References:
[1] Calverley et al.ERJ2003;22:912–9.
[2] Szafranski et al.ERJ2003;21:74–81.
[3] Welte et al.AJRCCM2009;180:741–50.

P2878
A randomized, crossover study to examine the pharmacodynamics and safety
of a new antimuscarinic (TD-4208) in COPD
Peter Potgieter 1 , Alan Hopkins 1 , Phillip Liu 1 , Dean Quinn 2 , Craig Amburgey 1 ,
Edmund Moran 1 . 1 Research and Development, Theravance Inc., South San
Francisco, CA, United States; 2 Wellington Research Unit, P3 Research,
Wellington, New Zealand
Background: TD-4208 is a potent and selective inhaled muscarinic antagonist
with functional lung selectivity and long duration in preclinical models of bronchoconstriction.
Aims: To investigate the bronchodilatory profile, safety and tolerability of nebulized TD-4208 in patients with COPD.
Methods: Thirty-two patients aged 45-75 years with moderate or severe COPD
were randomized in a double blind, complete 4-way crossover study. Single doses
of 350 μg or 700 μg TD-4208, ipratropium (500 μg) or placebo were administered using a PARI LC Plus nebulizer in each period. Baseline and serial post-dose
spirometry assessments (0-25 hrs) were performed. Safety evaluation included
AEs, vital signs, ECGs, and clinical lab results.
Results: A statistically significant improvement in peak FEV1 versus placebo of
174 mL (95% CI: 112, 235), 169 mL (95% CI: 108, 231) and 176 mL (95%
CI: 114, 237), for TD-4208 350 μg, 700 μg, and ipratropium, respectively, was
observed (p<0.001 for each comparison). Similar to ipratropium, onset of action of
TD-4208 was rapid and bronchodilation was sustained over the 25-hr monitoring
period. FEV1 difference from placebo at 12 hrs was 112.5 mL, 123.4 mL, and
15.3 mL; p <0.001; <0.001 and 0.669, and at 24 hrs was 102.8 mL, 136.6
mL, and -24.2 mL; p <0.001; <0.001 and 0.327, for TD-4208 350 μg, 700 μg,
and ipratropium, respectively. AEs were generally mild and occurred with similar
frequencies in all groups, with the most common being headache and dyspnea. No
SAEs occurred.
Conclusions: TD-4208 was well tolerated and demonstrated significant peak bronchodilation with rapid onset that was sustained over 24 hrs suggesting a once daily
dosing regimen.

P2879
Association of β2 -adrenoreceptor genotypes with prevention of COPD
exacerbations by tiotropium or salmeterol in the POET-COPD® trial
Harald Koegler 1 , Klaus F. Rabe 2 , Kai M. Beeh 3 , Thomas Glaab 1 ,
Hendrik Schmidt 4 , Leonardo M. Fabbri 5 , Claus Vogelmeier 6 . 1 Medical Affairs
Germany, Boehringer Ingelheim, Ingelheim, Germany; 2 Center of Pulmonary
Diseases and Thoracic Surgery, Hospital Grosshansdorf, Germany; 3 Insaf,
Respiratory Research Institute, Wiesbaden, Germany; 4 Biometrics and Data
Management, Boehringer Ingelheim, Ingelheim, Germany; 5 Department of
Oncology Haematology and Respiratory Diseases, University of Modena &
Reggio Emilia, Modena, Italy; 6 Division for Pulmonary Diseases, Hospital of the
Universities of Giessen and Marburg, Marburg, Germany
Background: β2 -adrenoreceptor (ADRB2) polymorphisms are found at positions
B16 (G16R) and B27 (Q27E). The POET-COPD® trial allowed assessing the effects of these polymorphisms on exacerbations in patients treated with tiotropium
(Tio) or salmeterol (Sal).
Methods: RCT comparing Tio 18 μg qd vs Sal pMDI 50 μg bid over 1 y. 7376
COPD patients aged ≥40 y, with a smoking history ≥10 pack-y, postBD FEV1
≤70% pred., FEV1 /FVC ratio ≤0.7, ≥1 exacerbation in past year.
Results: Genotype distribution and baseline characteristics of 5125 patients
(69.5%) (Tio 2564; Sal 2561) who consented to genotyping were balanced
between groups. Exacerbations in the Tio group were unaffected by B16 or B27
genotypes. While B27 did not affect Sal outcomes, B16 significantly modified the
efficacy of Sal: The fraction of patients with ≥1 exacerbation was 32.3% in R16R,
39.8% in G16R, and 42.1% in G16G carriers (log rank P-values vs R16R: 0.0130
and 0.0018, respectively). Among R16R carriers, exacerbation risk was similar
between groups, while for G16G and G16R, Tio was more effective than Sal.
Conclusions: In R16R carriers (16.5% of patients), Sal prevented exacerbations
as effectively as Tio. In the majority of patients (83.5%), Tio was superior to the
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ADRB2

Tio %

Sal %

HR (95% CI) Tio vs Sal

Treatment by genotype interaction

G16G
G16R
R16R

37
46
17

37
47
16

0.76 (0.66, 0.88)
0.83 (0.73, 0.95)
1.08 (0.86, 1.37)

P=0.0381

Q27Q
Q27E
E27E

34
46
20

32
48
20

0.86 (0.73, 1.01)
0.85 (0.75, 0.97)
0.78 (0.64, 0.95)

P=0.7312

β2 -AR agonist due to the limited benefit from the latter in G16G or G16R patients,
while Tio was equally efficacious in all B16 genotypes.
Funded by Boehringer Ingelheim/Pfizer.

P2880
Effects of high dose N-acetylcysteine in COPD patients
Wilfried De Backer 2 , Cedric Van Holsbeke 1 , Anna Sadowska 2 , Jan De Backer 1 ,
Rita Claes 2 , Wim Vos 1 . 1 Respiratory, FluidDA nv, Kontich, Belgium;
2
Respiratory Medicine, University Hospital Antwerp, Edegem, Belgium
Aim: Studies suggest that NAC can reduce inflammation and hyperinflation in
COPD patients, but little data is published about effects of high dose NAC
(3x600mg daily) on airway remodeling. Since hdNAC may induce high levels of
GSH, this study focuses on the effect of hdNAC on airway structure/function in
relation to GSH.
Method: A double blind randomized placebo-controlled 2way crossover pilot
study in 12 GOLDII patients was performed. Patients were treated twice for 3m
with either hdNAC or placebo (provided by Zambon S.p.A.) on top of their usual
medication according to GOLD guidelines. Respiratory functional imaging (RFI)
was used to assess airway volume (iVaw) and resistance (iRaw) (De Backer et
al. Radiol. 2010;257(3):854-862). Data was collected at baseline and after both
treatment periods.
Result: A clear drop in iRaw is seen in patients with a higher anti-oxidant reserve
(i.e. low baseline GPx) despite lack of overall improvement in the entire population. This drop in iRaw is observed in patients that were already treated according
to GOLD criteria.

subject to oxidative impairment. The results demonstrate the potential of using
RFI to assess anti-inflammatory characteristics of existing and newly developed
compounds.

P2881
Acute effect of erdosteine on preventing recurrence of exacerbation in COPD
patients after hospital discharge
Maurizio Moretti 1 , Maria Ballabio 2 . 1 Respiratory Medicine, ASL1 di Massa e
Carrara, Carrara, Italy; 2 Medical Department, Edmond Pharma, Paderno
Dugnano, Italy
Introduction: Acute exacerbations of chronic obstructive pulmonary disease (AECOPD) are frequent cause of hospital admission and associated to high risk of
recurrence. Preventing exacerbations is a key treatment goal.
Objectives: To evaluate the effect of erdosteine, an anti-oxidant mucolytic agent,
given on acute setting during hospitalization for severe AECOPD to prevent
subsequent recurrence of exacerbations.
Methods: 15 COPD patients hospitalized for severe AECOPD randomly received
erdosteine 900mg daily or placebo for 10 days in combination with standard
treatment. Recurrence of exacerbations after hospital discharge was assessed at
30 and 60 days. Data were correlated to pulmonary function indices and serum
C-reactive protein (CRP) measured at 10 and 30 days after hospitalization.
Results: Table 1. The mean exacerbation recurrence was significantly higher
(p<0.05) in the placebo group. The recurrence of exacerbation was inversely
correlated to FEF25-75% value at 10d (p<0.05), 30d (p<0.05) and positively
correlated to serum CRP marker of systemic inflammation at 10d (p<0.05) and
30d (p<0.05).
Table 1
Treatment

Erdosteine
Placebo

CRP, mg/100ml

FEF25–75%, mL/sec

No. exacerbations

10 d

30 d

10 d

30 d

30 d

60 d

0.38
1.36

0.29
0.67

619
375

811
472

0
0

0.25*
1.14

Data are mean values. *p<0.05 vs. placebo.

Conclusions: Treatment with erdosteine plus standard therapy in severe AECOPD
reduced their early recurrence after hospital discharge. These results were related
to improvement in small airway obstruction and decrease of serum CRP at recovery
from AECOPD. Mucolytic agents with relevant antioxidant activity may improve
clinical outcome after AECOPD by reducing the burst of airway inflammation.

P2882
Dose-finding study for tiotropium and olodaterol when administered in
combination via the Respimat® inhaler in patients with COPD
René Aalbers 1 , M. Reza Maleki-Yazdi 2 , Alan Hamilton 3 ,
Stella Waitere-Wijker 4 , Anna Pivovarova 5 , Olaf Schmidt 6 , Leif Bjermer 7 .
1
Department of Pulmonary Disease, Martini Hospital, Van Swietenplein 1,
Groningen, Netherlands; 2 Division of Respiratory Medicine, Women’s College
Hospital, University of Toronto, ON, Canada; 3 Boehringer Ingelheim,
Burlington, Ontario, Canada; 4 Boehringer Ingelheim bv, Comeniusstraat 6,
Alkmaar, Netherlands; 5 Boehringer Ingelheim, Pharma GmbH and Co. KG,
Biberach, Germany; 6 Lungen- und Bronchialheilkunde, Emil-Schüller-Straße 29,
Koblenz, Germany; 7 Department of Respiratory Medicine and Allergology, Skåne
University Hospital, Lund, Sweden
Background: The novel long-acting β2 -agonist olodaterol (O) and long-acting
muscarinic antagonist tiotropium (T) have a duration of action of at least 24 h in
clinical studies. Dual administration may provide improved bronchodilation with
convenient once-daily dosing.
Objective: To determine the optimum once-daily combination of T+O delivered
via the Respimat® inhaler in patients with COPD.
Methods: In a randomised, double-blind, 4-period, incomplete crossover study,
patients with post-bronchodilator forced expiratory volume in 1 second (FEV1 ) of
≥30% and <80% of predicted normal received combinations of T and O, with
both agents delivered via separate Respimat® inhalers, as well as O monotherapy,

Conclusion: For the first time reduction in iRaw caused by anti-oxidant mucolytic
drug is shown using highly sensitive RFI methods. It would be interesting to study
in a larger population whether this indicates recovery of the β-receptor sensitivity
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once daily for 4 weeks (NCT 01040403). The primary end point was trough FEV1
response (L) at the end of week 4.
Results: In total, 232 COPD patients (133 male; 99 female) received treatment.
FEV1 responses (trough and up to 6 h post-dose) for O 5 and 10 μg monotherapy
were similar. For all doses of T, FEV1 responses were significantly increased when
added to O 5 and 10 μg. Dose ordering for T when added to O was evident. No
safety or tolerability concerns were identified.
Conclusions: Addition of T to O resulted in significant improvements in FEV1
versus O alone. These data support further investigation of T 2.5 and 5 μg
combined with O 5 μg in the Phase III T+O clinical trial programme.
P2883
Anti-inflammatory effects of add-on atorvastatin therapy during the
treatment of COPD patients
Robert Mroz 1 , Agnieszka Tycinska 2 , Pawel Lisowski 3 , Joanna Bierla 4 ,
Lukasz Minarowski 1 , Robert Milewski 5 , Anna Lisowska 2 , Piotr Boros 6 ,
Elzbieta Chyczewska 1 , William MacNee 7 . 1 Department of Lung Diseases and
Tuberculosis, Medical University of Bialystok, Poland; 2 Department of
Cardiology, Medical University of Bialystok, Poland; 3 Department of Molecular
Biology, Institute of Genetics and Animal Breeding, Jastrzebiec n/Warsaw,
Poland; 4 Department of Physiology and Pathophysiology, Medical University of
Warsaw, Poland; 5 Department of Statistics and Medical Informatics, Medical
University of Bialystok, Poland; 6 Lung Function Laboratory, National Institute of
Tuberculosis and Lung Diseases, Warsaw, Poland; 7 ELEGI Colt Research Labs,
UoE/MRC Centre for Inflammation Research, The Queen’s Medical Research
Institute, Edinburgh, United Kingdom
We have performed a parallel group study to compare the effects of Atorvastatin
40mg once daily for 3 months (n=13) or placebo (n=5) as an add-on treatment to
Formoterol therapy in 18 patients with mild to moderate COPD (mean FEV1%
predicted 59.58±SD 20.43 and 50.4±SD 11.55 for study group and control respectively). Fiberoptic bronchoscopy and transbronchial lung biopsy (TBB) was
carried out at baseline and after 3 months of treatment. Twelve subjects, (11 male,
1 female, mean age 64.58 ± SD 7.03 and Control: 5 males, mean age 68.4±
SD 6.5 completed the study. TBB specimens were processed for: microarrays and
immunohistochemistry. Patients had spirometry, lung volumes, SGRQ, 6MWD,
serum lipids and hs-CRP measured before and after treatment.
Results: After therapy symptoms measured by SGRQ and 6MWD significantly
improved within study group. There was no significant change in FEV1 nor lung
volumes. In TBB there was a significant decrease in inflammatory cells numbers
(CD45+ cells decreased from 62,51 to 27.01% before and after treatment within
study group (p=0,008) and in comparison to placebo 27.01 vs 50,05 (p=0,002).
Gene expression profiling revealed over 600 genes that met the criteria for differential expression (logFC>0.05, p<0.05). Atorvastatin therapy had a significant
impact on gene expression in lung tissue of atorvastatin treated patients, mainly
by downregulation of genes involved in inflammatory pathways.
Conclusion: These data indicate that atorvastatin may have potential beneficial
effects in COPD patients through an anti-inflammatory mechanism.

P2884
An audit of oxygen prescribing practices in a district general hospital
Anna Szulc 1 , Richard Berry 1 , S. Fayyaz Hussain 2 . 1 Medical School, Leicester
University, Leicester, United Kingdom; 2 Respiratory Care Consultant, Kettering
General Hospital, Kettering, United Kingdom
Introduction: Oxygen is a drug and should be prescribed. Yet the attitudes about
oxygen prescription are extremely different to that of other prescription only
medications. We wished to evaluate that a) correct prescription was filled out
for patients receiving oxygen in hospital and b) in patients with COPD oxygen
saturation (SpO2) was maintained at 88-92%(1).
Methods: On a single day in January 2012 all patients on 14 wards (medical and
surgical) were observed for supplemental oxygen therapy. All patients receiving
oxygen therapy had their prescription charts and clinical notes assessed for quality
of the oxygen prescription and presence of COPD.
Results: Out of a total of 259 patients seen, 51 (19.6%) were on oxygen. Of
these 21 (41%) patients had the oxygen prescribed correctly. Thirteen patients
were diagnosed to have COPD; in 6 (46%) the actual bedside oxygen saturations
matched the correct safe target set by BTS guideline, but in only 3 (23%) the target
oxygen saturations was correctly specified.
Conclusions: This audit highlights significant gaps in oxygen prescribing in secondary care. Almost half of COPD patients receiving supplemental oxygen remain
at risk of oxygen toxicity. Education of doctors and nurses on oxygen prescription
should be reinforced regularly.
Reference:
[1] BTS guideline for emergency oxygen use in adult patients. B R O’Driscoll et
al. British Thoracic Society. Thorax 2008;63(Suppl VI):vi1–vi68.

P2885
Once-daily NVA237 reduces exacerbations and improves symptoms in COPD
patients: A pooled analysis of the GLOW1 and GLOW2 studies
Donald Banerji 1 , Vijay Alagappan 2 , Carmen Martin 2 , Ellie He 3 , Hungta Chen 3 ,
Tim Overend 2 . 1 Primary Care, Novartis Pharmaceuticals Corporation, East
Hanover, NJ, United States; 2 Primary Care, Novartis Horsham Research Centre,
Horsham, West Sussex, United Kingdom; 3 Integrated Information Sciences
(Respiratory), Novartis Pharmaceuticals Corporation, East Hanover, NJ, United
States
Introduction: NVA237 (glycopyrronium bromide) is a safe and effective oncedaily (QD) inhaled long-acting muscarinic antagonist for the maintenance treatment
of COPD.
Methods: This is a pooled analysis of the GLycopyrronium bromide in COPD
airWays clinical studies (GLOW1 and 2) which assessed the efficacy of NVA237
50μg QD vs placebo (PBO) and open-label tiotropium 18 μg QD (TIO) over 26
to 52 wks in COPD patients. Results include exacerbations, symptoms (transition
dyspnea index [TDI]) and Health Status (St George’s Respiratory Questionnaire
[SGRQ]).
Results: 1854 patients were analyzed (NVA237=1059, TIO=267, PBO=528).
NVA237 statistically significantly prolonged the time to first moderate/severe
exacerbation vs PBO (Wk 26: hazard ratio [HR] 0.64; Wk 52: HR 0.67, both
p<0.001), which was comparable to TIO (Wk 26: HR 0.70, p=0.026; Wk 52:
HR 0.61, both p<0.001). NVA237 had a statistically significantly lower rate of
moderate/severe exacerbations vs PBO (Wk 26: rate ratio [RR] 0.66; Wk 52: RR
0.66; both p<0.005), while TIO was not significantly different from PBO (Wk 26;
RR 0.74, p=0.085 and Wk 52: RR 0.80, p=0.179). Treatment difference in TDI
total score was significant for NVA237 (Wk 26: 0.93 and Wk 52: 0.57) and TIO
(Wk 26: 1.05 and Wk 52: 0.66) vs PBO, all p<0.05. SGRQ score (LS Mean [SE])
was significant for NVA237 (Wk 26; -3.07 [0.683] and Wk 52; -3.32 [1.004];
p<0.001) and TIO (Wk 26; -2.43 [1.014] and Wk 52; -2.84 [1.155]; p<0.05) vs
PBO.
Conclusion: NVA237 once daily significantly reduced COPD exacerbations and
improved symptoms vs PBO over 52 wks. Overall, the effects of NVA237 were
similar to tiotropium.

P2886
Cigarette smoke retention and bronchodilation in patients with COPD: A
controlled randomized trial
Wouter van Dijk 1 , Yvonne Heijdra 2 , Jacques Lenders 3,4 , Walther Klerx 5 ,
Reinier Akkermans 1 , Anouschka van der Pouw 7 , Chris van Weel 1 ,
Paul Scheepers 6 , Tjard Schermer 1 . 1 Department of Primary and Community
Care, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands;
2
Department of Pulmonary Diseases, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands; 3 Department of Internal Medicine, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 4 Department of
Internal Medicine III, University Hospital Carl Gustav Carus, Dresden,
Germany; 5 Chemics, Food and Consumer Product Safety Authority, Eindhoven,
Netherlands; 6 Department of Epidemiology, Biostatistics and HTA, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 7 Department of
Pulmonary Diseases, Alysis Medical Centre, Arnhem, Netherlands
Many COPD patients use bronchodilators while continuing cigarette smoking. We
hypothesized that these agents interact with cigarette smoking and hence affect
the risk to develop smoking-related (cardiovascular) disease. In this study we
explored if bronchodilation increases pulmonary retention of cigarette smoke and
smoking-related biomarkers in patients with COPD.
Methods: We performed a double-blinded, placebo-controlled, randomized
crossover trial. COPD patients smoked cigarettes during undilated conditions at
one session and maximal bronchodilated conditions at the other session. Cigarette
smoke was measured by pulmonary proportional retention of tar and nicotine. Secondary outcomes included smoke inhalation patterns, and the biomarkers C-reactive
protein and fibrinogen. We excluded measurements with possible contamination
in a secondary analysis.
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Results: In 35 patients analyzed, bronchodilation did not significantly increase tar
retention (-4.5%, p=0.20), or nicotine retention (-2.6%, p=0.11).
Bronchodilation did not significantly affect our secondary outcomes. Secondary
analysis revealed potentially less retention due to bronchodilation: tar retention
-3.8% (p=0.13), and nicotine retention -3.4% (p=0.01).
Conclusions: Our results do not support the hypothesis that bronchodilation increases cigarette tar and nicotine retention in COPD patients. Instead, we observed
a possibility for less retention.

P2887
Lung function effects and safety of fluticasone furoate (FF)/vilanterol (VI) in
patients with COPD: Mid-high dose assessment
Fernando Martinez 1 , Joseph Boscia 2 , Gregory Feldman 3 ,
Catherine Scott-Wilson 4 , Sally Kilbride 5 , Leonardi Fabbri 6 , Peter
M.A. Calverley 7 , Courtney Crim 4 . 1 Department of Medicine, University of
Michigan, Ann Arbor, United States; 2 Clinical Research, CU Pharmaceutical
Research, Union, United States; 3 Clinical Research, S. Carolina Pharmaceutical
Research, Spartanburg, United States; 4 Respiratory Medicine Development
Center, GlaxoSmithKline, Research Triangle Park, United Kingdom; 5 Department
of Oncology Haematology and Respiratory Diseases, University of Modena &
Reggio Emilia, Modena, Italy; 6 Clinical Science Centre, University Hospital
Aintree, Liverpool, United Kingdom

Research Group, Manchester Academic Health Sciences Centre, Manchester,
United Kingdom; 8 Pulmonary Medicine, Cedars-Sinai Medical Center, Ann
Arbor, MI, United Kingdom; 9 Department of Internal Medicine, University of
Michigan, Ann Arbor, United Kingdom; 10 Respiratory Medicine Development
Center, GlaxoSmithKline, Research Triangle Park, United States; 11 Quantitative
Sciences Division, GlaxoSmithKline, Uxbridge, United Kingdom
Introduction: FF/VI is in development as once-daily (OD) combination therapy
for COPD.
Objectives: Assess effect of FF/VI on exacerbation rates in COPD compared to
VI. Safety is described separately.
Methods: In two replicate 1 year studies (HZC871;N=1622,HZC970;N=1633),
after a 28 day run-in with ADVAIR DISKUS® 250/50mcg subjects received FF/VI
50/25, 100/25, 200/25mcg or VI 25mcg OD. Primary endpoint was the annual rate
of moderate/severe exacerbations (MSE). Secondary efficacy endpoints included
time to first 1st MSE and trough FEV1 .
Results: Rate ratios (95%CI) for MSE with FF/VI vs VI (by-study & pooled
data) are shown (Figure). There was a reduction in risk in time to 1st MSE vs
VI (p≤0.036) for FF/VI 200/25 (HZC970 & pooled) and 100/25mcg (all). Trough
FEV1 vs VI at week 52 was greater (p≤0.011) for all FF/VI strengths in HZC871
(50/25=41mL, 100/25=58mL, 200/25=64mL) and pooled data (50/25=38mL,
100/25=42mL, 200/25=46mL) but for 50/25 only (34 mL, p=0.034) in HZC970.

Rationale: FF/VI is a novel once-daily (OD) inhaled corticosteroid/long-acting
beta2 agonist in development as combination therapy for COPD.
Objective: To evaluate the efficacy and safety of FF/VI (200/25 and 100/25) vs
placebo (PBO), FF (200 and 100mcg) and VI (25mcg), given OD via novel dry
powder inhaler in moderate-severe COPD patients for 168 days.
Methods: A multicentre, randomised, PBO-controlled, double-blind, parallelgroup study (N=1224 (ITT)). Co-primary endpoints: weighted mean (wm) FEV1
0–4h (Day 168) to assess the contribution of VI, and trough FEV1 (Day 169)
to assess the contribution of FF and 24h duration of VI. Additional endpoints
included CRQ-SAS dyspnoea, and safety.
Results: Co-primary endpoints, see Figure. Treatment differences from PBO for
dyspnoea scores were -0.12, -0.01, 0.07, 0.24 and 0.10 for FF 100, 200, VI 25,
FF/VI 100/25, 200/25, respectively. On-treatment AEs were similar between active
treatment groups (38–47%) and PBO (47%). No treatment effects on 24h urinary
cortisol, laboratory values, or cardiac monitoring parameters were seen.

Conclusions: Addition of FF to VI reduced the annual rate of MSE and time to
onset of 1st MSE, with evidence of a consistent effect of the 100/25mcg strength in
individual studies and the pooled analysis. Lung function improved at all strengths
of FF/VI vs VI in pooled analysis. The safety of the combination is reported
separately.
Funded by GSK: HZC102871:NCT01009463, HZC102970:NCT01017952.

P2889
Efficacy of combination fluticasone furoate/vilanterol (FF/VI) and
salmeterol/fluticasone propionate (SFC) over 12 weeks in patients with COPD
Alvar Agusti 1 , Wilfried De Backer 2 , Luis de Teresa 3 , Michael Zvarich 4 ,
Nick Locantore 4 , Neil Barnes 5 , Jean Bourbeau 6 , Courtney Crim 4 . 1 Thorax
Institute, Hospital Clinic, University of Barcelona, Spain; 2 Respiratory Medicine,
University of Antwerp, Wilrijk, Belgium; 3 Internal Medicine, Clinica
Mediterranea de Neurociencias, Alicante, Spain; 4 Respiratory Medicine
Development Center, GlaxoSmithKline Inc, Research Triangle Park, NC, United
States; 5 Respiratory Medicine, Barts and the London NHS Trust, London, United
Kingdom; 6 Medicine, McGill University Health Centre, Montreal, QC, Canada

Conclusion: Addition of VI to FF produced a clinically significant improvement
in wmFEV1 (0-4h). Addition of FF to VI provided numerical improvements only
in trough FEV1 . FF/VI at both strengths was superior to PBO for both primary
endpoints. All treatments were well tolerated.
Funded by GSK (HZC112207; NCT01054885).

P2888
Efficacy of the novel inhaled corticosteroid, fluticasone furoate
(FF)/long-acting beta2 -agonist, vilanterol (VI) combination in reducing
COPD exacerbations
Mark T. Dransfield 1 , Peter M.A.C. Calverley 2 , Jean Bourbeau 3 , Paul Jones 4 ,
Nick A. Hanania 5 , Doug A. Mahler 6 , Jørgen Vestbo 7 , Andrew Wachtel 8 ,
Fernando Martinez 9 , Frank Barnhart 10 , Lisa Sanford 11 , Sally Lettis 11 , Courtney
C. Crim 10 . 1 Division of Pulmonary, Allergy and Critical Care Medicine,
University of Alabama at Birmingham, AL, United States; 2 Clinical Science
Centre, University of Liverpool, United Kingdom; 3 Medicine, McGill University,
Montreal, Canada; 4 Division of Clinical Science, St. George’s University,
London, United Kingdom; 5 Pulmonary and Critical Medicine, Baylor College of
Medicine, Houston, United States; 6 Section of Pulmonary & Critical Care
Medicine, Dartmouth Medical School, Hanover, United States;7 Respiratory

Introduction: The novel combination of FF, an inhaled corticosteroid and VI, a
long-acting beta2 agonist, is under development as a once-daily (OD) therapy for
COPD and asthma.
Objectives: To compare the efficacy of OD FF/VI and twice-daily (BD) SFC in
moderate-to-severe COPD.
Methods: In a randomised, double-blind, double-dummy, parallel-group study,
COPD patients (mean post-bronchodilator %predicted FEV1 = 48%) received
FF/VI 100/25mcg OD AM (N=266) via a novel dry powder inhaler or SFC
50/500mcg BD (N=262) via DISKUS™. Primary efficacy: change from baseline
in 0–24h weighted mean (wm) FEV1 . Secondary endpoints included time to
100mL FEV1 improvement over baseline on Day 1 (speed of onset), SGRQ-C;
safety endpoints included adverse events (AEs).
Results: There were non-significant trends favouring FF/VI (130mL) versus SFC
(108mL) for wmFEV1 (22ml [95%CI: –18,63], p=0.282) and speed of onset;
FF/VI=16min, SFC=28min (p=0.280). A clinically meaningful improvement (–
4.8) in SGRQ-C score was seen with FF/VI, but not SFC (–3.3), though the
difference (–1.5 [95%CI: –3.9, 0.9]) was not statistically significant (p=0.215).
Both treatments were well tolerated. 3 (1%) and 6 (2%) patients in the FF/VI and
SFC arms experienced serious AEs; the same numbers withdrew as a result of
on-treatment AEs. Safety profiles, including pulse rate, were similar.
Conclusions: OD FF/VI and BD SFC improved lung function in patients with
moderate-to-severe COPD without substantial safety concerns. Primary and sec-
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ondary efficacy outcomes were numerically but not statistically superior for FF/VI
vs SFC.
Funded by GSK (HZC113107; NCT01342913).

P2890
Effects of twice-daily aclidinium bromide in COPD patients: A long-term
extension of ACCORD-COPD I
Anthony D’Urzo 1 , Edward Kerwin 2 , James Donohue 3 , Stephen Rennard 4 ,
Arthur Gelb 5 , Hassan Lakkis 6 , Esther Garcia Gil 7 , Cynthia Caracta 8 .
1
Department of Family & Community Medicine, University of Toronto, Canada;
2
Clinical Research Institute, Medford, United States; 3 Department of Medicine,
University of North Carolina, Chapel Hill, United States; 4 Department of
Internal Medicine, University of Nebraska Medical Center, Omaha, United
States; 5 Southern California Clinical Trials, Lakewood, United States;
6
Biostatistics, Forest Research Institute, Jersey City, United States; 7 R&D Centre,
Almirall, S.A., Barcelona, Spain; 8 Clinical Development, Forest Research
Institute, Jersey City, United States
Introduction: The long-term effects of twice-daily (BID) aclidinium 200 μg and
400 μg were assessed in patients with moderate-to-severe COPD.
Methods: In this 52-week, double-blind, extension study, COPD patients on
aclidinium 200 μg or 400 μg BID during the 12-week lead-in continued the
same treatment while patients in the placebo group were re-randomized (1:1) to
aclidinium 200 μg or 400 μg BID. Baseline was prespecified as Visit 2 of the
lead-in study. Spirometry, SGRQ, and adverse events (AEs) were assessed.
Results: A total of 467 patients completed the lead-in study and 291 patients
volunteered for the extension study. At study end, placebo patients re-randomized
to aclidinium 400 μg and those on either dose of continuous aclidinium treatment
showed improvements from baseline in trough FEV1 . All groups showed improvements from baseline in SGRQ Total score (range, 4.85-7.92 point improvement).
The percentages of patients with an AE were similar for both doses. Incidence of
anticholinergic AEs was low and similar for both groups; dry mouth occurred in 1
patient (400 μg). The incidence of cardiac AEs was low across treatments (<5%,
any event) and did not occur in a dose-related manner. The incidence of serious
AEs (SAE) was comparable in the 200 μg (14.6%) and 400 μg (13.2%) groups;
the most frequently reported SAE was COPD exacerbation. One patient from each
treatment group died during the study and both deaths were deemed unrelated to
treatment.
Conclusions: Patients continuing long-term treatment with aclidinium 200 μg or
400 μg BID maintained improvements in lung function and health status compared
to baseline. Aclidinium was well tolerated throughout this 1-year extension study.

P2891
Pooled analysis of twice-daily aclidinium bromide in COPD patients:
Dyspnea and health status in the ACCORD-COPD I and ATTAIN trials
Paul Jones 1 , Edward Kerwin 2 , Eric Bateman 3 , Rosa Lamarca 4 ,
Cynthia Caracta 5 , Esther Garcia Gil 6 . 1 Division of Clinical Sciences, St.
George’s University, London, United Kingdom; 2 Clinical Research Institute,
Medford, United States; 3 Respiratory Medicine, University of Cape Town Lung
Institute, Cape Town, South Africa; 4 Clinical Statistics, Almirall, S.A., Barcelona,
Spain; 5 Clinical Development, Forest Research Institute, Jersey City, United
States; 6 R&D Centre, Almirall, S.A., Barcelona, Spain
Introduction: Aclidinium is a novel, long-acting muscarinic antagonist in development for COPD treatment. Pooled analyses of dyspnea and health status data
are shown here.
Methods: Patients (N=1389) were randomized (1:1:1) to aclidinium 200 μg, 400
μg or pbo BID for 12- and 24-weeks for the ACCORD and ATTAIN trials,
respectively. Endpoints for both studies included TDI focal score, SGRQ total
score and rescue medication use.
Results: The 200 μg and 400 μg groups showed statistically significant improvements from baseline to Week 12 in TDI focal score vs pbo (200 μg, 0.58, p<0.01;
400 μg, 0.92, p<0.0001), with numerically greater improvements seen with the
higher dose. Clinically significant improvements (≥1-unit increase) in TDI at
Week 12 were seen in a significantly higher proportion of patients in the 200 μg
(51.3%, p=0.0001) and 400 μg (54.8%, p<0.0001) groups vs pbo (38.8%). Both
doses resulted in statistically significant improvements from baseline to Week 12
in SGRQ total score vs pbo (200 μg, -5.10; 400 μg, -5.51, both p<0.0001).
Clinically significant improvements (≥4-unit decrease) in SGRQ total score were
seen in a significantly higher percentage of patients in the 200 μg (51.0%) and
400 μg (51.8%) groups (both p<0.001) vs pbo (38.1%) at Week 12. Both doses of
aclidinium resulted in a significant reduction over pbo in daily rescue medication
use (-0.6 puffs, 200 μg; -0.9 puffs, 400 μg; both p<0.005).
Conclusions: Aclidinium 200 μg and 400 μg BID resulted in significantly more
COPD patients who experienced clinically meaningful benefits in dyspnea and
health status (>12% more in every case) as well as less rescue medication use
versus placebo.

P2892
Twice-daily aclidinium bromide in COPD patients: A pooled analysis of lung
function in the ACCORD-COPD I and ATTAIN trials
Edward Kerwin 1 , Paul Jones 2 , Anthony D’Urzo 3 , Ludmyla Rekeda 4 ,
Esther Garcia Gil 5 , Cynthia Caracta 6 . 1 Clinical Research Institute, Medford,
United States; 2 Division of Clinical Sciences, St. George’s University, London,
United Kingdom; 3 Family & Community Medicine, University of Toronto,
Canada; 4 Biostatistics, Forest Research Institute, Jersey City, United States;
5
R&D Centre, Almirall, S.A., Barcelona, United States; 6 Clinical Development,
Forest Research Institute, Jersey City, United States
Introduction: Aclidinium is a novel, long-acting muscarinic antagonist being
investigated for maintenance treatment of COPD. Pooled analyses of lung function
data from the ACCORD and ATTAIN trials are presented here.
Methods: Patients (N=1389) were randomized to aclidinium 200 μg, 400 μg, or
pbo BID for 12- and 24-weeks for ACCORD and ATTAIN, respectively. Endpoints
included change from baseline in FEV1 over 3h postdose on Day 1 as well as
trough and peak FEV1 at Week 12.
Results: Mean (SD) baseline and % predicted FEV1 were 1.45 (0.52)L and
50.3 (14.3)L, respectively. Significant improvements in lung function were seen
following the first dose, as measured by change from baseline in FEV1 at 0.5h
postdose (first time point assessed) on Day 1 (200 μg, 99 mL; 400 μg, 128 mL;
both p<0.0001 vs pbo). The lung function improvements seen after the first dose
were sustained throughout the study. Both doses resulted in statistically significant
improvements from baseline to Week 12 in trough FEV1 ; a greater improvement
and a clinically significant effect in trough FEV1 was seen with the higher dose
(200 μg, 80 mL; 400 μg, 112 mL; both p<0.0001 vs pbo). Mean change from
baseline to Week 12 in peak FEV1 was 167 mL and 191 mL for 200 μg and 400
μg, respectively (both p<0.0001 vs pbo), with numerically greater improvements
following treatment with the 400 μg vs 200 μg dose at all measured time points
from 0.5h to 3h postdose.
Conclusions: Both doses of aclidinium produced significant improvements in lung
function in COPD patients, with the 400 μg dose being consistently more effective.
Maximal improvements in lung function were seen at Day 1 and were maintained
over 12 weeks.

P2893
Long-term efficacy of twice-daily aclidinium bromide in COPD patients:
A one-year study
Donald Tashkin 1 , Arthur Gelb 2 , Barry Make 3 , Xiaoyun Zhong 4 , Esther Garcia
Gil 5 , Cynthia Caracta 6 . 1 Division of Pulmonary & Critical Care Medicine, David
Geffen School of Medicine at UCLA, Los Angeles, United States; 2 Southern
California Clinical Trials, Lakewood, United States; 3 Department of Medicine,
National Jewish Health, Denver, United States; 4 Biostatistics, Forest Research
Institute, Jersey City, United States; 5 R&D Centre, Almirall, S.A., Barcelona,
Spain; 6 Clinical Development, Forest Research Institute, Jersey City, United
States
Introduction: Aclidinium bromide is a long-acting muscarinic antagonist currently under investigation for the long-term maintenance treatment of COPD. In
this study, the long-term efficacy and safety of twice-daily (BID) aclidinium 200
μg and 400 μg in moderate-to-severe COPD patients were assessed. The efficacy
results are reported here.
Methods: Patients were randomized (1:1) to receive aclidinium 200 μg or 400 μg
BID in a double-blind manner. The primary endpoint was change from baseline
to Week 52 in trough FEV1 . Other efficacy parameters included change from
baseline to Week 52 in peak FEV1 , trough and peak FEV1 by study visit, normal-

528s

M ONDAY, S EPTEMBER 3 RD 2012
ized FEV1 AUC0-3 , and change from baseline to Week 52 in SGRQ and EuroQol
scores.
Results: A total of 605 patients were randomized to this study. Both aclidinium
200 μg and 400 μg BID resulted in improvements from baseline to Week 52 in
trough and peak FEV1 (Table), with numerically larger increases seen with the
400 μg dose. At study end, change from baseline in normalized AUC0-3 FEV1 was
also improved for both groups, with greater improvements seen with the higher
aclidinium dose (Table). Both treatment groups showed clinically significant improvements in SGRQ Total score and improvements in EuroQoL parameters from
baseline to Week 52 (Table).
Conclusions: Treatment with aclidinium 200 μg or 400 μg BID results in benefits
in lung function and health status in COPD patients over 1 year.

315. Pharmacological and non-pharmacological
management of COPD
P2894
Effect of inhalation of tobramycin on reduction of hospitalisation rate in
severe COPD
Peter Haidl. Pneumoloy II, Fachkrankenhaus Kloster Grafschaft, Schmallenberg,
Germany
Introduction: Exacerbation in severe COPD often requires hospital treatment
and has a negative impact on patients prognosis. An important cause of frequent
exacerbations is lower airway bacterial colonization in stable disease. In addition
moderate bronchiectasis are present in up to 50% in severe COPD. The study
investigated the effect of daily inhalation of tobramycin on hospitalisation rate in
severe COPD.
Methods: At six centers we randomly assigned 44 patients (30 males) with severe
COPD (FEV 1 of predicted value 42.8±7.1 Tobra and 33.5±10.3 placebo) and
a minimum of two hospitalisations in the year before inclusion. Patients inhaled
twice daily for 12 months 80 mg tobramycin (GERNEBCIN® ) or isotonic saline
(placebo) with a jet nebulizer (Pari Boy SX). Primary endpoint was hospitalisation
rate in the period of study, secondary endpoints time to first hospitalisation and 6
MWD.
Results:
Table 1

n
n (ITT 1)
n (PP)
Age (yrs)
Hospitalisations in the period of study (n)
Time to first hospitalisation (days)
6 MWD (m) study entry
6 MWD (m) end of study

Tobra

Placebo

20
11
6
65.5±10.1
4.3±2.6
104±38
398
272

24
21
14
63.9±8.8
2.5±1.9
173±26
380
328

Results: Of the 253 eligible patients (71±9 years, 72% men, 87% GOLD III/IV),
118 were assigned to intervention and 135 to usual care group. During follow-up
of 180 days, fewer patients receiving intervention were hospitalized due to COPD
(14% vs 31%, p=0.002). In time to event analysis, intervention was associated with
lower rates of COPD hospitalisations (p=0.001). Cox model of proportional hazards
adjusted for sex, age, GOLD stage, heart failure, cancer, and long term oxygen
treatment demonstrated that intervention reduced risk of COPD hospitalisation
(hazard ratio 0.43, 95% confidence interval 0.24-0.77, p=0.002).
Conclusions: Among patients hospitalized for COPD exacerbation, discharge
coordinator intervention reduced COPD hospitalisations. Hospital management
programs should consider discharge planning to improve outcome in patients with
COPD.

P2896
QVA149 administered once daily provides significant improvements in lung
function over 1 year in patients with COPD: The ENLIGHTEN study
Ronald Dahl 1 , Kenneth Chapman 2 , Michael Rudolf 3 , Rajendra Mehta 4 ,
Pearl Kho 5 , Vijay Alagappan 6 , Indrias Berhane 6 , Hungta Chen 6 ,
Donald Banerji 6 . 1 Dept of Respiratory Diseases, Aarhus University Hospital,
Aarhus, Denmark; 2 Asthma and Airway Centre, University Health Network,
Toronto Western Hospital, Toronto, Canada; 3 Dept of Respiratory Medicine,
Ealing Hospital NHS Trust and Imperial College, London, United Kingdom;
4
Allergy and Asthma Care, Allergy and Asthma Care and Research Centre,
Indore, India; 5 Novartis Horsham Research Centre, Novartis, Horsham, United
Kingdom; 6 Novartis Pharmaceuticals Corporation, Novartis, East Hanover, NJ,
United States
Background: QVA149 is a once-daily, fixed-dose combination of the long-acting
β2 -agonist indacaterol and the long-acting muscarinic antagonist NVA237 (glycopyrronium bromide) in development for the treatment of COPD. This study
evaluated the long-term effect of QVA149 on lung function in patients with COPD.
Methods: In a multicenter, double-blind, placebo-controlled study, patients with
moderate-to-severe COPD were randomized (2:1) to receive QVA149 (110/50
μg) or placebo (PBO) via a single-dose dry powder inhaler (Breezhaler® ) for 52
weeks. Treatment was taken in the morning at the same time of day. Lung function
was measured as forced expiratory volume in 1 second (FEV1 ) and forced vital
capacity (FVC) at 30 and 60 min post-dose at clinic visits over 52 weeks. Missing
values were not imputed.
Results: 338 pts (77% male, mean age 63 years; mean post-salbutamol FEV1 57%
predicted, FEV1 /FVC 54%) were randomized to receive QVA149 (n=225) or PBO
(n=113); 86% and 79% of patients respectively completed treatment. QVA149
significantly increased FEV1 and FVC vs PBO at all assessment points (Table).
QVA149 vs PBO differences in FEV1 and FVC (mL) (all p<0.001):
Day 1 Week 3 Week 6 Week 12 Week 26 Week 39 Week 52
FEV1 30 min post-dose
60 min post-dose
FVC 30 min post-dose
60 min post-dose

156
201
221
254

246
267
333
328

268
276
340
340

235
256
268
286

271
275
353
338

231
277
290
334

248
257
291
319

Conclusion: QVA149 once daily provided rapid and clinically meaningful bronchodilation compared with PBO. No tachyphylaxis was observed and the bronchodilator effect was sustained over the 52-week treatment period.

ITT1 = number of patients which took study medication for at least 28 days.

Conclusion: Inhalation with 160 mg tobramycin by means of a nebulizer over
a 12 month period didn’t reduce the hospitalisation rate for patients with severe
COPD and a minimum of two hospitalisations compared to placebo. The statistical
relevance is reduced by a high drop-out rate specifically in the tobramycin-group
unrelated to side effects during inhalation of tobramycin. However, the underlying
reason remains unexplained.
P2895
Discharge coordinator intervention prevents hospitalisations in patients with
COPD: A randomized controlled trial
Mitja Lainscak 1 , Sasa Kadivec 2 , Mitja Kosnik 2 , Barbara Benedik 2 ,
Marjana Bratkovic 2 , Tatjana Jakhel 2 , Robert Marcun 2 , Petra Miklosa 2 ,
Barbara Stalc 2 , Jerneja Farkas 3 . 1 Division of Cardiology, University Clinic,
Golnik, Slovenia; 2 Division of Pneumology, University Clinic, Golnik, Slovenia;
3
Chair of Public Health, Faculty of Medicine, University of Ljubljana, Ljubljana,
Slovenia
Background: Discharge planning is key element in the healthcare continuum
that seeks to bridge the gap between hospital and patient home environment. As
limited data is available for COPD, we conceived this study to determine the
effectiveness of discharge coordinator intervention in reducing the risk for COPD
hospitalisation.
Methods: This was a randomized, controlled trial that compared discharge coordinator intervention with usual care. Patients were enrolled within 48 hours following
admission due to COPD exacerbation. Discharge coordinator intervention included
educational and self-management sessions with patients and caregivers and liaison
with health and social care providers in patient home environment. Patients in
control group received standard management.

P2897
Pneumonia in COPD patients treated with fixed ICS/LABA combinations
Christer Janson 1 , Kjell Larsson 2 , Karin Lisspers 3 , Björn Ställberg 3 ,
Georgios Stratelis 4 , Gunilla Telg 4 , Leif Jörgensen 4 , Gunnar Johansson 5 .
1
Department of Medical Sciences, Respiratory Medicine, Uppsala University,
Uppsala, Sweden; 2 Unit of Lung and Allergy Research, National Institute of
Environmental Medicine, Karolinska Institutet, Stockholm, Sweden; 3 Department
of Public Health and Caring Sciences, Family Medicine and Clinical
Epidemiology, Uppsala University, Uppsala, Sweden; 4 Medical, AstraZeneca
Nordic, Södertälje, Sweden; 5 Department of Public Health and Caring Sciences,
Family Medicine and Preventive Medicine, Uppsala University, Uppsala, Sweden
Background: Inhaled corticosteroids (ICS) in combination with long-acting β2 agonists (LABA) improve quality of life and reduce exacerbations in chronic
obstructive pulmonary disease (COPD). Increased prevalence of pneumonia has
been indicated during treatment with fluticasone but not with budesonide, but no
direct comparisons have been performed.
Objectives: To investigate occurrence of pneumonia in a COPD population
treated with fixed ICS/LABA combination; budesonide/formoterol (B/F) or fluticasone/salmeterol (F/S) (NCT01146392).
Methods: Medical records’ data from primary care patients ≥ 18 years was linked
to Swedish hospital and drug register data for 1999 – 2009. Index date was first
prescription of a fixed ICS/LABA combination post COPD diagnosis. Propensity
score matching was done at index date.
Results: The total sample covered 9,893 patients. Matching gave two equivalent populations (2,734 patients/group) using either B/F or F/S at index. Mean
prescribed daily steroid dose was 562 μg budesonide and 786 μg fluticasone.
In all, 15,353 pneumonia diagnoses were seen. 44% of all patients had experienced
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pneumonia within 8 years post COPD diagnosis. Yearly rate of pneumonia for
B/F was significantly lower, 0.062 compared to 0.11 for F/S; 44% difference
(p<0.0001). Yearly rate of hospitalisations due to pneumonia was 0.041 vs 0.074
(-45%); days at hospital/year 0.34 vs 0.63 (-46%) for B/F vs F/S, respectively.
Time to first diagnosis of pneumonia showed a hazard ratio of 0.794 (95% CI
0.706, 0.892) in favor of B/F.
Conclusion: In this observational register study, COPD patients treated with
budesonide/formoterol experienced fewer pneumonias than patients treated with
fluticasone/salmeterol.
Study sponsor; AstraZeneca.

P2898
Estimates of demand and use for home oxygen for COPD in England and
Wales
Gavin Donaldson 1 , Jadwiga Wedzicha 1 , Hamza Jamil 2 , Kevin Holton 2 ,
Sue Hill 2 . 1 Academic Unit of Respiratory Medicine, UCL Medical School,
London, United Kingdom; 2 Department of Health, Medical Directorate, London,
United Kingdom
Introduction: There are an estimated 60080 patients (40% of GOLD IV) who
require home oxygen in England and Wales. It is unknown whether this need is
met, or whether assessment and/or review of all home oxygen users would be
beneficial.
Methods and results: To estimate the prevalence of COPD among home oxygen
users, a survey of 2845 patients was undertaken with patients asked about the single
condition for which they were prescribed oxygen. 58% replied that they received
it for COPD and 15% gave a reply of “Not Known” or “Not Stated” or ticked
two conditions. Thus 68%, from 58%/(1-0.15), of all home oxygen were estimated
as having COPD. This equates to 58225 patients. It suggests that either supply
is matching demand, or that some COPD users may be being inappropriately
prescribed home oxygen, and that there are others with an unmet need.
Further data was obtained on oxygen concentrator electricity consumption and
cylinder deliveries to 71078 patients (with varied diagnoses) over a 6 month period
from three oxygen providers. A total of 16567 or 24% patients with a home
oxygen prescription used no oxygen, 16524 used less than 20% prescribed and
5142 between 20% - 40% prescribed. In addition, 22644 patients were prescribed
Short-Burst Oxygen Therapy (SBOT) without clinical trial evidence that SBOT is
effective and for many patients, in addition to their oxygen concentrator.
Discussion: These data suggest the importance of the changes to the home oxygen
service in England and Wales and inclusion of clinical assessment and review
(HOS_AR) schemes to improve the accuracy of prescription, patient adherence
and by withdrawing unnecessary home oxygen, particularly SBOT, ensure that
supply matches demand.

P2899
Target lobar volume reduction and COPD outcome measures after
endobronchial one-way valve therapy
Arschang Valipour 1 , Felix J.F. Herth 2 , Gerard J. Criner 3 , Jean Michel Vergnon 4 ,
Jonathan Goldin 5 , Frank Sciurba 6 , Armin Ernst 7 . 1 Department of Respiratory
and Critical Care Medicine, Ludwig-Boltzmann- Institute for COPD and
Respiratory Epidemiology, Otto-Wagner Hospital, Vienna, Austria; 2 Pneumology
and Critical Care Medicine, Thoraxklinik, Heidelberg, Germany; 3 Temple Lung
Center, Pulmonary and Critical Care Medicine, Temple University, Philadelphia,
United States; 4 Pulmonary Medicine, University Hospital, St. Etienne, France;
5
Center for Computer Vision and Imaging Biomarkers, Department of
Radiological Sciences, David Geffen School of Medicine at UCLA, Los Angeles,
CA, United States; 6 School of Medicine, University of Pittsburgh, PA, United
States; 7 Interventional Pulmonology, St. Elizabeth’s Medical Center, Boston, MA,
United States
Introduction: Clinical effectiveness of endobronchial one-way valve therapy in
patients with emphysema appears to be related to the extent of lobar volume
reduction.
Methods: Data derived from a multicentre study from 416 patients with severe
emphysema (62% male, age 63±7yrs, FEV1 30±8%), who were randomized to
valve therapy (n = 284) or conservative treatment (n = 132), were analyzed. Pulmonary function, exercise capacity, dyspnea scores, and CT analysis of target lobar
volume reduction (TLVR) were assessed before and 6 months after valve therapy.
Results: Of patients randomized to the treatment group, 49 (17%) showed >
50% target lobar volume reduction, 57 (20%) demonstrated TLVR between 20%
and 50%, and 178 patients (63%) < 20% TLVR at 6 months post intervention
(p < 0.01). Patients with TLVR > 50% demonstrated greater improvements in
lung function parameters, exercise capacity (6-MWT), quality of life (SGRQ) and
dyspnea score (mMRC) compared with the other groups. Consequently, BODE
index was significantly improved by 1.4±1.8, 0.2±1.3, and 0.1±1.3 points in patients with TLVR > 50%, < 50% TLVR > 20%, and TLVR < 20%, respectively,
whereas it worsened by 0.3±1.2 points in controls after 6 months (p<0.01 for
inter-group differences). Logistic regression analysis identified target lobar volume
reduction as the strongest independent predictor of improved BODE index scores
from baseline to 6 months.
Conclusions: The extent of lobar volume reduction predicts improvement in
BODE index and health outcomes associated with bronchoscopic lung volume
reduction using one-way valves.

P2900
Sustaining a chronic obstructive pulmonary disease (COPD) discharge care
bundle on the respiratory ward in an acute district general hospital
Bhupinder Mann, Essam Ramhamadany, Leonel Flores, Almie Mngadi,
Leny Eapen, Haidee Venturina, Sandra Wilson, Muhammad Pasha,
Robert Tidswell. Respiratory Medicine, West Middlesex University Hospital,
London, Isleworth, United Kingdom
A COPD discharge care bundle was previously piloted on the respiratory ward
at our hospital in May 2010. At 1 year there were significant improvements in
patient care and a reduction in 28 day COPD readmission rate from 25% to 18.4%
(p=0.06).
Objective: To look at the current level of sustainability of the bundle, and to
assess patient and staff experience. In addition, we implemented the bundle on our
medical day unit (MAU).
Methods: To maintain sustainability, a programme of regular education and training was provided. Patient experience was assessed by the response of 40 patients to
a telephone call post discharge, and ward staff (n=21) completed a questionnaire.
Results: Compliance with the bundle on the respiratory ward from May 2010
to January 2012 (21 months) has remained high at 99%. Compliance with all 4
elements of the bundle was 93%. Improvement in patient care continues to remain
significantly higher than baseline. The 28 day COPD readmission rate is currently
18%.
85% of patients found the bundle useful or very useful. In the staff survey, 81%
of staff thought that the bundle improved patient care and 71% found it easy
to complete. 67% said that it improved their knowledge and skills about COPD,
while 24% were unsure. 95% felt it should be carried out on other wards.
Compliance on the MAU was disappointing at 24% over the last 6 months. Reasons for poor compliance included a change in the MAU bed model, low nursing
numbers and high patient turnover.
Conclusion: The improvement in patient care using the COPD bundle is sustainable on a specialist ward. Patient and staff experience was positive. Roll out on
the MAU remains a challenge.

P2901
The six-minute walking test in patients with severe COPD: What conditions
are matters?
Maria Sanzharovskaya 1 , Anna Fisenko 1 , Georgy Chernogoryuk 1 ,
Konstantin Zavadovskiy 2 . 1 Chair of Hospital Therapy, Siberian State Medical
University, Tomsk, Russian Federation; 2 Department of Nuclear Medicine of
Cardiology, Siberian Branch of the Russian Academy of Medical Sciences,
Tomsk, Russian Federation
The distance walked during a Six-Minute Walk Test (6 MWD) is used for following the natural history of COPD, for assessing the response to therapeutic
interventions, to estimate the prognosis in BODE index, in cardiology it is used to
estimation of the chronic heart failure. Normally patients with COPD III and IV
stage are patients with polypatology.
Aim: To investigate the pathologic conditions which influence on the 6 MWD in
severe COPD patents with and without exacerbation.
Methods: 120 patients were clinically and functionally investigated in the study
during and after hospitalization in the pulmonology department. Additionally for
16 patients was performed gated blood pool single photon emission computer
tomography (gbSPECT) and proBNP measurement.
Results:

GOLD stage
VC
FVC
FEV1
SaO2
Coronary heart disease
Any heart failure (clinically)
Muscle dysfunction index
Lean body mass
Stroke index of LV
End-systolic volume of RV
End-diastolic index (RV)
End-systolic index (RV)
Right atrium frontal size
proBNP

6 MWD during
exacerbation (R)

p

6 MWD without
exacerbation (R)

p

–0.21
0.37
0.38
0.31
0.36
–0.136
–0.09
0.33
0.011

0.27
0.000021
0.000009
0.000366
0.000032
0.16
0.38
0.00044
0.904

–0.128
0.31
0.33
0.38
0.39
–0.25
–0.25
0.48
0.036
0.55
0.61
0.58
0.62
0.65
0.088

0.177
0.00062
0.00022
0.045
0.00001
0.008
0.0097
0.000000
0.69
0.027
0.0077
0.013
0.008
0.003
0.78

LV, Left Ventricle; RV, Right Ventricle.

Conclusion: In patients with COPD during disease exacerbation the main 6MWD
limiting factors are respiratory function failure, hypoxia and muscle dysfunction.
In stable state left and right heart dysfunction even without clinically significant
heart failure contribute to 6MWD limitation.
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Hospital admitted COPD patients treated at home using telemedicine
technology – A randomized, multi-centre trial
Anna Svarre Jakobsen, Lars Christian Laursen, Birte Østergaard,
Susan Rydahl-Hansen, Christina Emme, Lone Schou, Klaus
Viengpheth Phanareth. Telemedicine Research Unit, Frederiksberg University
Hospital, Frederiksberg, Denmark Medical Department O, Herlev University
Hospital, Herlev, Denmark Research Unit of Nursing, Institute of Clinical
Research, University of Southern Denmark, Odense, Denmark Research Unit of
Clinical Nursing, Bispebjerg University Hospital and Frederiksberg University
Hospital, Bispebjerg, Denmark Telemedicine Research Unit, Frederiksberg
University Hospital, Frederiksberg, Denmark Telemedicine Research Unit,
Frederiksberg University Hospital, Frederiksberg, Denmark Telemedicine
Research Unit, Frederiksberg University Hospital, Frederiksberg, Denmark

P2904
Clinical phenotypes in patients with concomitant obstructive sleep apnea and
chronic obstructive pulmonary disease
Yuji Kusunoki 1,2 , Ryuko Furutate 1 , Kumiko Hattori 1,2 , Takeo Ishii 1,2 ,
Takashi Motegi 1,2 , Kouichi Yamada 1,2 , Akihiko Gemma 2 , Kozui Kida 1,2 .
1
Respiratory Care Clinic, Nippon Medical School, Tokyo, Japan; 2 Division of
Pulmonary Medicine, Infectious Diseases, and Oncology, Department of Internal
Medicine, Nippon Medical School, Tokyo, Japan

Background: COPD Patients with acute exacerbations are frequently admitted to
emergency wards causing the patients to feel anxiety, loss of control and stress,
and also causing considerable healthcare costs for the society.
Aim: We investigated whether patients with COPD exacerbations admitted to a
hospital could avoid further admittance and safely be treated at home by means of
telemedicine technology (TT).
Methods: Fifty-seven patients with severe COPD, who fulfilled the inclusion
criteria and consented to participate within 24 hours of a hospital admission, were
randomised to receive either standard treatment at the hospital or standard treatment at home using TT. The equipment consisted of a video conference system and
a webcam, measuring equipment (spirometer, thermometer, and pulsoximeter), 24
hour online web-service, access to oxygen, nebulizer and medical therapy. Two
university hospitals participated. Readmission within 30 days after discharge was
selected as primary outcome.
Results: Twenty-nine patients were allocated to the TT group and 28 patients
received usual care in the hospital. There were 10 readmissions in each group
involving eight patients in the TT group and six patients in the control group.
Readmission rate was 27, 6% (95% CI 11, 3 to 43, 9) in the TT group and
21,4% (95% CI 6,2 to 36,6) in the conventional group. No statistically significant
differences between groups in readmission rate, use of antibiotics or systemic
steroids were seen. No deaths occurred during the study period.
Conclusion: We propose that a considerable segment of patients with COPD
exacerbations admitted to hospital can be safely treated at home using the TT
solution.

P2903
COPD self management: The impact of implementing self management plans
& rescue medications across 3 hospitals
Hasanin Khachi, Matthew Hodson, Robyn Hudson, Michael Parker. Respiratory
Pharmacy Department, Barts and the London NHS Trust, London, United
Kingdom Respiratory Department, Homerton University Hospital NHS
Foundation Trust, London, United Kingdom Health Innovation & Education
Cluster, Health Innovation & Education Cluster, London, United Kingdom
Postgraduate Medical Institute, Anglia Ruskin University, Essex, United Kingdom
Introduction: Guidelines for COPD suggests that patients should be given selfmanagement advice and rescue medication.
Aims & Objectives: Assess if a unified self management strategy, consisting
of a self management plans, education and rescue medications, reduces hospital
readmissions at 30 and 90 days.
Methods: A six months project, across three acute hospitals was carried out. All
patients admitted with a COPD exacerbation, unless contra-indicated were given:
· Self management plan.
· Rescue medication: course of prednisolone & antibiotic.
Results: 491 patients were recruited. 53.3%, 54.6% and 25.2% of patients received a self management plan and rescue medication across the three hospitals
respectively, with a mean of 36.3%. Common reasons for not receiving these were
language barriers and concordance issues.
30 & 90 Day Exacerbation Rates Across 3 Hospitals
Hospital

1
2
3
Total

COPD Readmission Rate, %
30 day readmission for patients given
and not given self management plan
& rescue medication

COPD Readmission Rate, %
90 day readmission for patients given
and not given self management plan
& rescue medication

Not Given
(%)

Given Rescue Packs
& Plan (%)

Not Given
(%)

Given Rescue Packs
& Plan (%)

16.3
20.5
33.3
28.8

12.2
14.0
21.3
16.7

23.3
31.8
32.2
23.1

10.2
26.0
30.0
17.4

Conclusions: Unified self management plans and rescue medications in COPD
reduces 30 and 90 readmission rates by 12.1% and 5.7% respectively.

Rationale: Concomitant obstructive sleep apnea syndrome (OSAS) and COPD
(overlap syndrome, OLS) may result in the presentation of different clinical
phenotypes of each disease.
Objectives: To examine the clinical phenotypes of COPD in OLS cases.
Methods: We conducted a prospective cohort study including 204 patients recruited
in 8 years. All the subjects underwent the examinations: pulmonary function tests;
polysomnography (PSG); blood chemistry tests, including a KL-6 test; nutritional
assessments; computed tomography (HRCT) to assess emphysema (LAA%); and
6-minute walk tests (6MWT). Subjects with symptomatic airflow obstruction were
classified as COPD patients, and the apnea-hypopnea index (AHI) was calculated
for assessing OSAS. We analyzed the association between the variables recorded
during the examinations.
Results: The overall cohort included 138 male subjects and 23 female subjects
(mean age, 54.8 years). The mean FEV1:FVC ratio, mean body mass index (BMI),
and mean AHI were 0.77, 25.3, and 30.3, respectively. The AHI values were as
follows: 0–5 (n = 9), 5–15 (n = 36), 15–30 (n = 50), and >30 (n = 66). The subjects
were divided into the OLS group (n = 34), OSAS alone group (n = 118), COPD
alone group (n = 0), and neither group (n = 9). The mean age, BMI, and AHI in
the OLS were 66.4, 24.5, and 34.7, respectively. AHI was significantly associated
with BMI in the OSAS alone group. This association was not seen in the OLS
group, in which there was a trend that low FEV1% predicted was associated with
low AHI and AHI was significantly associated with KL-6 (p < 0.0002).
Conclusions: We concluded that OLS did not affect the clinical phenotypes of
OSAS and COPD.

P2905
Costs and effectiveness of a disease management program for chronic
obstructive pulmonary disease
Anna Porcu 1 , Sara Balestracci 1 , Mariella Polselli 2 , Biagio Marsiglia 3 , FIMMG
Progetto MITO 4 , Andrea Macuzzi 3 , Pier Carlo Rossi 2 , Maurizio Moretti 1 .
1
Respiratory Medicine, ASL1 Massa e Carrara, Carrara, Italy; 2 Internal
Medicine, ASL1 Massa e Carrara, Carrara, Italy; 3 Medical Direction, ASL1
Massa e Carrara, Carrara, Italy; 4 Primary Care Medicine, ASL1 Massa e
Carrara, Carrara, Italy
Introduction: The effect of disease management for COPD is not well established
Objectives: The effect of integrated care intervention (ICI) on hospital admission
was examined and a cost analysis was performed
Methods: 208 COPD patients recruited by general practitioners in Massa-Carrara
sanitary district from January 2009 were followed up prospectively. Interventions
included individually tailored care plan following GOLD guidelines, educational
program on self-management of the disease, treatment supervision during scheduled visits, home visits and phone contacts by specialised nurses.
Results: Data from the 2-year follow-up were compared with the year prior to its
initiation.
ICI decreased the frequency of hospitalization and the mean number of hospitalization days in 1-year follow-up period; these results remained stable after 2
years (table 1). The best clinical results were detected in GOLD 2 and 3 stages.
Mean daily cost of pulmonary drugs increased ( 3.1/patient/year vs 1.3 in the
pre-enrolment year), while mean daily cost of hospitalization decreased from
5.1/patient/year to 2.2 (p<0.001).
Table 1
1-year Pre-enrolment

1-year Follow-up

2-year Follow-up

Hospital
admissions

Hospitalization
days

Hospital
admissions

Hspitalization
days

Hospital
admissions

Hospitalization
days

0.59*

5.20**

0.20

3.20

0.26

2.92

Data are mean values. *p<0.001 vs 1 yr and 2 yr follow-up; **p<0.01 vs 2 yr follow-up.

Conclusions: The study shows that a standardised ICI based on share-care intervention between primary care and hospital team in COPD patients effectively
decreases hospitalizations for exacerbation and total disease costs after 1 year
follow-up; these positive results do not change after 2 years.

P2906
Cardioselective beta-blockers are not only safe in patients with COPD, but
may also improve the responsibility of FEV1 to beta-agonist: A meta-analysis
of randomized controlled double-blinded trials
Yingmeng Ni, Guochao Shi. Department of Pulmonary Medicine, Ruijin
Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai, China
Objective: To assess the effect of cardioselective beta-blockers on respiratory
function of patients with COPD
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Methods: The EMBASE, MEDLINE, and the Cochrane Controlled Trials Register
were searched comprehensively to identify all relevant clinical trials in humans
published between 1966 and May 2011. Randomized, blinded, controlled trials
that studied the effects of cardioselective beta-blockers on the forced expiratory
volume in 1 s (FEV1) and responsibility of FEV1 to beta-agonist in patients with
COPD were included in the analysis. Outcomes measured were the FEV1 and the
change of FEV1 after the use of beta-agonist.
Results: Sample size for the cardio-selective beta-blockers was 85 cases, nonselective beta-blockers 46. The results showed that FEV1 declined 0.14L with
the use of non-selective beta-blockers (z = 6.78, p <0.0001), and with the use of
cardiac-selective beta-blockers declined 0.03L (z = 2.08, p = 0.04). Non-selective
beta-blockers decrease the response to beta-agonist of FEV1 by 13.42% (z =
10.68, p <0.0001). Cardio-selective beta-blockers produced no significant change
in response to beta-agnoist of FEV1 (z = 0.46, p = 0.65). A sensitivity analysis was
performed to evaluate the effect of excluding a trial which had a great weight and
the result showed an opposite result of the responsibility of FEV1 to beta-agonist,
although not statistically significant.
Conclusion: Our meta-analysis suggests that cardioselective beta-blockers is not
only safe in patients with COPD, but may also improve the responsibility of FEV1
to beta-agonist.

P2907
Continuance and effects of self-training at home using a bicycle ergometer
with long-term oxygen therapy
Yuji Kusunoki 1,2 , Ritsuko Wakabayashi 1 , Kumiko Hattori 1,2 , Takeo Ishii 1,2 ,
Ryuko Furutate 1 , Takashi Motegi 1,2 , Kouichi Yamada 1,2 , Akihiko Gemma 2 ,
Kozui Kida 1,2 . 1 Respiratory Care Clinic, Nippon Medical School, Tokyo, Japan;
2
Division of Pulmonary Medicine, Infectious Diseases, and Oncology,
Department of Internal Medicine, Nippon Medical School, Tokyo, Japan
Rationale: Regular exercise is an important therapeutic modality for advanced
chronic obstructive pulmonary disease (COPD). However, daily mobility is severely
restricted in patients with advanced COPD.
Aim: We evaluated whether self-training at home using a bicycle ergometer with
oxygen therapy is an effective therapeutic modality for COPD.
Methods: We recruited 129 patients with advanced COPD. After an observation
period, each patient was given a bicycle ergometer as per the advice of health care
professionals. The patients were instructed to use the ergometer for 20 min each
in the morning and afternoon, with oxygen therapy (2 L/min), and to maintain the
maximum pulse rate at <110 beats/min. Before self-training was undertaken, each
patient was examined to assess the effects of the training. We compared the data
recorded after 6 months of self-training.
Results: The subjects were divided into 2 groups: those using a bicycle ergometer
(Group E) and those performing usual exercise (Group U). Group E was further
divided into 2 groups: those showing good adherence (Group EG) and those showing poor adherence (Group EP). In Group EG, the mean age, BMI, FEV1%, and
walking distance covered in 6 minutes were 72.3, 21.0, 44.2, and 423, respectively,
whereas in Group EP, these values were 73.8, 21.1, 48.4, and 407, respectively. The
walking distance significantly improved in Group EG. Continuance was 51.4%,
and the major reasons for discontinuance were lumbago and arthralgia.
Conclusions: Self-training using a bicycle ergometer with oxygen therapy might
be useful in select subjects.

P2908
COPD: Disease coping styles
Yanina Galetskayte 1 , Dmitriy Pushkarev 2 , Svetlana Ovcharenko 1 ,
Beatrice Volel 3 . 1 Faculty Therapy No. 1, I.M. Sechenov First Moscow State
Medical University, Moscow, Russian Federation; 2 Department of Psychic
Disorders and Psychosomatic Problems, Mental Health Research Center of
RAMS, Moscow, Russian Federation; 3 Psychiatry and Psychosomatics FPPOV,
I.M. Sechenov First Moscow State University, Moscow, Russian Federation

patient-centered rehabilitation programs, according to the individual COPD patient’s coping style: QoL-oriented program for health anxiety/depression patients,
and compliance-oriented for maladaptive denial patients.

P2909
Disease management program for COPD patients with frequent
exacerbations
A. Marin 1 , M. Rivera 1 , G. Bonet 1 , R. Hervas 2 , L. Merlos 3 , J. Ruiz-Manzano 1 .
1
Respiratory Department, Hospital Germans Trias i Pujol, Badalona, Barcelona,
Spain; 2 Centro de Atención Especializada Dr.Robert, SAP Badalona-St.Adrià,
Badalona, Barcelona, Spain; 3 Centro de Atención Especializada Dr.Barraquer,
SAP Badalona-St.Adrià, Badalona, Barcelona, Spain
Objectives: To determine if a disease management program focused on early recognition and self-treatment of COPD exacerbations can reduce hospital admissions
due to COPD exacerbation.
Methods: We included outpatients with stable COPD who had two or more
COPD exacerbations in the previous year. Patients attended an individual education session conducted by a specialized respiratory nurse that included general
information about COPD, direct observation of inhaler techniques, smoking cessation counselling and encouragement of regular exercise. Subjects were instructed
to recognized signs and symptoms of an exacerbation and to begin action plan
medications for symptoms that were substantially worse than usual. Each subject
received an individualized written medical action plan and the telephone number
to contact the case manager. The nurse made monthly phone calls to patients.
Scheduled medical visits were made every three months and after exacerbation.
Results: 31 patients were included in the program (94% male; mean age 74 SD 7
years; post-bronchodilator FEV1% predicted 39 SD 11; 100% ex-smokers). The
average duration of follow-up was 13.5 (3.5) months. During this period of time a
mean of 8 DS 4 phone calls and 5 SD 2 medical visits were made. The frequency
of hospitalizations and emergency visits for COPD were lower than the previous
year before beginning the program (mean 0.26 SD 0.6 vs. 0.97 SD 1.1; p=0.000).
The total COPD exacerbations were significantly lower than the previous year
(mean 2.35 SD 1.8 vs. 3.61 SD 1.4; P=0.001)
Conclusions: A disease management program focused on early recognition and
self-treatment of COPD exacerbations can reduce hospital admissions due to
COPD exacerbation.

P2910
Daytime risk factors of nocturnal hyoxemia in COPD patients unqualified for
long-term oxygen therapy
Yijia Wang, Lianqin Tao, Guochao Shi, Huanying Wan, Xiaoting Cai,
Haixing Zhu. Pulmonary Medicine, Ruijin Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai, China
Objective: To identity daytime variables that are predicative to nocturnal hyoxemia
among COPD patients unqualified for long-term oxygen therapy (LTOT).
Methods: Forty-eight stable COPD patients with daytime SaO2 ≥90% were enrolled to this study and regarded as patients unqualified for LTOT. Patients
were divided into 4 groups depending on daytime SaO2 (SaO2 ≥98%, group
1; SaO2 =97%, group 2; SaO2 =96%, group 3; 90%≤SaO2 ≤95%, group 4). All
patients underwent lung function examination during daytime. Their nocturnal
oxygen saturations were monitored with overnight pulse oximetry (OPO).
Results: Daytime oxygen saturation was positively correlated with nocturnal
mean SaO2 (r=0.79, P<0.0001), while negatively correlated with time spend with
saturation below 90% (TB90) (r= -0.75, P<0.0001). No significant relationship
was found between lung function parameters and nocturnal SaO2 . Patients with
daytime oxygen saturation between 90% and 95% were more likely to have lower
nocturnal oxygen saturation and longer TB90 (P<0.05).
Table 1. Spearman rank correlation coefficient between daytime SaO2

It is generally known that desadaptive coping plays an important role in deterioration of medical patients’ quality of life (QoL). However, rehabilitation of COPD
patients in general is performed uniformly, while individual psychological features
of the patient remain ignored.
Aim: To identify the basic styles of disease coping in COPD patients.
Methods: 43 COPD therapeutic inpatients (male n=36; mean age 65,6±10,4 yr.)
were included into the study. All patients were examined by a pulmonologist
and clinically interviewed by a psychiatrist. Psychometric scales Beck Depression
Inventory (BDI), Temperament and Character Inventory (TCI-125) and NEO-Five
Factor Inventory (NEO-FFI), SF-36, Index of Cooperation (IC - developed by
Moscow Research Institute of Pulmonology) were also used.
Results: Three styles of disease coping were identified: maladaptive denial of
physical illness (n=21, 48,8%), health anxiety (n=18, 41,8%), and depression
(n=4, 9,3%). Maladaptive denial was comorbid with clinically diagnosed dissocial
personality disorder (PD) (n=9, 20,9%), low NEO-FFI Agreeableness and Conscientiousness scores, and low TCI-125 Self-Directedness score. Health anxiety
and depression were often comorbid with histrionic PD (n=7, 16,3%), or avoidant
PD (n=2, 4,6%). QoL decrease was prominent in health anxiety and depression
groups. Maladaptive denial patients showed relatively fair QoL scores (measured
by SF-36), but had disturbances in treatment compliance (measured by IC).
Discussion: On the assumption of typology described, we propose developing

Variables
Nocturnal MSaO2
Tb90
ODI

r

P value

0.79
–0.75
0.28

<0.0001
<0.0001
0.0552

Table 2. K-W test and SNK test among different SaO2 levels of COPD patients
Variables
Nocturnal LSaO2
TB90
ODI

χ2

P value

Multiple comparison

7.5685
9.8115
3.6406

0.0059
0.0202
0.3030

group 1:group 4
group 1:group 4
none

Conclusions: Daytime oxygen saturation may effectively predict the occurrence
of nocturnal hyoxemia in stable COPD patients unqualified for LTOT. To reduce
COPD complications and improve prognosis, we suggest a relative indication of
LTOT for patients with daytime oxygen saturation between 90% and 95% and
diagnosed with nocturnal hyoxemia.
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P2911
Multiple dimensional analysis of arterial blood gas and pulmonary function
in patients with COPD
Tamaki Takahashi 1 , Shigeo Muro 1 , Susumu Sato 1 , Yoshinori Fuseya 1 ,
Naoya Tanabe 1 , Yuma Hoshino 1 , Emiko Ogawa 2 , Michiaki Mishima 1 .
1
Department of Respiratory Medicine, Kyoto University, Kyoto, Japan; 2 Health
Administration Center, Shiga University of Medical Science, Shiga, Japan
Introduction: Blood gas analysis is very important and often used to evaluate the
hypoxemia and hypercapnea in chronic obstructive pulmonary disease (COPD)
patients, but little attention has been given to the relationship among blood gas
analysis, pulmonary function, body composition and symptoms.
Objectives: To identify the predictor of dyspnea, hypoxemia, hypercapnea in
COPD patients, we investigated COPD patients cross-sectionally on multidimensional aspects.
Methods: A total of 369 Japanese COPD patients (334 male), age 71 (64-76),
with a smoking history of at least 10 pack-years underwent comprehensive measurements, including medical examination, arterial blood gas analysis, pulmonary
function tests, and modified Medical Research Council (MMRC) dyspnea scale.
Patients with long term oxygen therapy or non-invasive ventilation were excluded.
Possible predictors of MMRC, PaO2 and PaCO2 were analyzed with both univariate
and multiple regression methods.
Results: All of PaO2 , PaCO2 , and MMRC associated significantly with age,
various pulmonary function, and/or BMI. In addition, multiple regression analysis
with stepwise manner revealed that PaO2 was able to be explained by %FEV1 ,
%Kco, BMI and age (R2 =0.20, p<0.0001). PaCO2 could be explained by %IC,
%Kco,%RV/TLC and age (R2 =0.15, p<0.0001). Then MMRC could be explained
by %FEV1 , %Kco, %VC, %IC, age and PaO2 (R2 )=0.14, p<0.0001).
Conclusion: We showed that %FEV1 , %Kco and age were important to dyspnea
and the estimation of blood gas analysis in COPD patients.

316. Treatment of lung cancer
P2912
Synergistic therapy for NSCLC: Additive preclinical efficacy of interleukin-6
inhibitor madindoline A with crizotinib
Haiyan Ge 1,2 , Songshi Ni 2 , Xiaocong Fang 1 , Nuo Xu 1 , Ying Liu 2 ,
Yuanlin Song 1 , Chunxue Bai 1 . 1 Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China; 2 Respiratory Medicine, The Affiliated
Hospital of Nantong University, Nantong, China
Backgrounds and aims: Crizotinib has also demonstrated the development of
acquired drug resistance. Despite secondary mutation, resistance of crizotinib
may also be influenced by tumor microenvironment. Senescent cells display a
senescence-associated secretory phenotype (SASP) involving the production of
inflammatory cytokines that alter tumor microenvironment. Here, we analyzed the
level of IL-6 and its signaling pathway in NSCLC cells and assessed the efficacy
of IL-6 inhibitor madindoline A in combination with crizotinib in vivo.
Methods: We detected senescence, SASP, IL-6/STAT3 and PI3K/AKT/mTOR
signaling after crizotinib treatment in the presence or absence of madindoline
A in NSCLC cell lines. The in vivo effect of the combination of crizotinib and
madindoline A was assessed by tumor growth experiments using xenograft tumors.
Results: Crizotinib induced tumor cellular senescence with senescent characteristics including increased senescence-associated β-galactosidase activity and higher
expression SASPs. Depletion of the key IL-6R signaling component STAT3 by
RNA interences markedly increased crizotinib-induced NSCLCs apoptosis in the
addition of IL-6. When madindoline A and crizotinib were used in combination,
they inhibited all the tested kinases in the IL-6/STAT3 and PI3K/AKT/mTOR pathways. Combined treatment with madindolin A and crizotinib exhibited significant
inhibition of tumor growth in NSCLC cell xenografts in nude mice.
Conclusions: We show that IL-6 is essential for the survival of premature
senescence NSCLC cells treated with crizotinib. Study of the syngeneic model
demonstrated the superior potency of the crizotinib combined with madindoline
A.
P2913
Bevacizumab shows survival benefit for non-small lung cancer patients who
received subsequent pemetrexed treatment but not had a therapeutic effect in
clinical practice
Nobuyuki Koyama, Shohei Minesaki, Susumu Yamazaki, Harue Utsugi,
Yuri Maeno, Tetsuya Okano, Yoshitake Murayama, Kunihiko Kobayashi.
Respiratory Medicine, Saitama Medical University International Medical Center,
Hidaka-shi, Saitama, Japan
Backgound: Bevacizumab (BEV), a humanized monoclonal antibody against vascular endothelial growth factor, is one of molecular targeting agents for non-small
lung cancer (NSCLC). The aim of this study is to evaluate the efficacy of BEV in
clinical practice.

Methods: We retrospectively investigated the clinicopathological characteristics
of 26 NSCLC patietnts who had undergone BEV therapy in Saitama Medical
University International Medical Center and Saitama Medical University Hospital.
Results: The patients had a median age of 64 years (range, 33 to 75 years), and
19 males and current smokers. Epidermal growth factor receptor gene mutations
were found in 6 patients (23%). Combined with BEV, each half of 26 patients
received the chemotherapeutic regimen of either carboplatin/paclitaxel or carboplatin/pemetrexed. Objective response rate was 54% and disease control rate was
96%, and median progression free survival and overall survival were 100 days
and 202 days, respectively. Adverse events included 4% of arrhythmia, 27% of
hypertension, 8% of lower gastrointestinal bleeding, 19% of nasal bleeding, and
23% of proteinuria. Using Kaplan-Meier survival curves and logrank tests, therapeutic response influenced neither progression free survival nor overall survival,
whereas longer overall survival was observed in NSCLC patients treated with
pemetrexed-containing chemotherapy after failure of BEV.
Conclusion: Therapeutic response to BEV does not predict survival benefit of
BEV-treated NSCLC patients. Meanwhile, pemetrexed may be a novel therapeutic
option for NSCLC patients who have failed BEV treatment.

P2914
Improved results after preoperative concurrent chemotherapy and high dose
radiation therapy in selected cases with stage III N2 lung cancer?
Kalliopi Athanassiadi 1 , Evangelos Balis 2 , Nectarios Alevizopoulos 3 ,
Dimitris Lioumpas 1 , Maria-Kalliopi Konstantinidou 1 , Iakovos Ttofi 1 ,
Irini Mavromati 4 , Argini Psevdi 4 , Lucilla Comis 4 , Despina Violidaki 5 ,
Dimitra Rondogianni 5 , Ion Bellenis 1 . 1 Thoracic Surgery, 2 Pulmonology,
3
Oncology, 4 Anaesthesiology, 5 Pathology, General Hospital “Evangelismos”,
Athens, Greece
Objective: Optimal management of stage IIIA-N2 non–small cell lung cancer
remains controversial. The use of neoadjuvant chemoradiotherapy can present
challenges in the perioperative management of patients undergoing lung resection for non-small cell lung cancer. Preoperative chemoradiotherapy may reduce
pulmonary function, and can result in significant fibrosis around key anatomic
structures, making dissection difficult and hazardous.
Methods: This is a retrospective study of 40 consecutive patients with T1-3 N2 M0
lung cancer who underwent induction chemoradiation before surgical intervention
from January 2005 through December 2011. Induction chemotherapy consisted of
cisplatin, and etoposide; and concurrent radiotherapy to a mean of 59.3 Gy. Lung
resection was performed within 6 weeks of completion of chemoradiation.
Results: Twenty-five patients were submitted to pneumonectomy, simple or intrapericardial one, 10 to lobectomies and 5 either to segmentectomies or atypical
resection. R0 resection was achieved in all cases. The overall operative mortality
rate was 2.5% (one died in the lobectomy group). No important morbidity was
noted and the overall hospital stay ranged from 7 to 14 days.
Conclusion: Chemoradiation before pulmonary resection in carefully selected
patients with surgically resectable stage IIIA (N2) non–small cell lung cancer can
be performed with low mortality and morbidity and might lead to improved overall
and disease-free survival.

P2915
Pemetrexed in the first line treatment in non-small cell lung cancer (NSCLC):
A multicentre prospective analysis of data from clinical practise of Czech
Republic
Jana Skrickova 1 , Karel Hejduk 2 , Zbynek Bortlicek 2 , Milos Pesek 3 ,
Vitezslav Kolek 4 , Leona Koubkova 5 , Petr Zatloukal 6 , Frantisek Salajka 7 ,
Milada Zemanova 8 , Dimka Sixtova 9 , Jaromir Roubec 10 , Helena Coupkova 11 .
1
Department of Respiratory Diseases and TB, University Hospital, Brno, Czech
Republic; 2 Institute of Biostatistics and Analyses, Masaryk University, Brno,
Czech Republic; 3 Department of Respiratory Diseases and TB, University
Hospital, Plzen, Czech Republic; 4 Department of Respiratory Diseases and TB,
University Hospital, Olomouc, Czech Republic; 5 Department of Respiratory
Diseases and TB, University Hospital Motol, Praha, Czech Republic;
6
Department of Respiratory Diseases and TB, University Hospital Bulovka,
Praha, Czech Republic; 7 Department of Respiratory Diseases and TB, University
Hospital, Hradec Kralove, Czech Republic; 8 Oncology Department, Charles
University Hospital, Praha, Czech Republic; 9 Department of Respiratory
Diseases and TB, Thomayer Hospital, Praha, Czech Republic; 10 Department of
Respiratory Diseases and TB, Faculty Hospital, Ostrava, Czech Republic;
11
Oncology Department, Masaryk Memorial Institute, Brno, Czech Republic
Background: Pemetrexed is a novel multi-targeted antifolate that is used in the
treatment of NSCLC. This analysis presented examines data from Czech Republic
obtained from 166 pts who were treated with pemetrexed in the 1st line treatment.
Methods: Pts with advanced NSCLC were treated between 12/2008 and 12/2011
in 10 institutions with pemerexed 500mg/m2 and cisplatin 80 mg/m2 on day 1
every 3 weeks. We evaluated efficacy and toxicity.
Results: From 166 pts were 47% men and 53% women, median age 62 years.
Non-smokers were 32,5%, stop-smokers 26,5% and current smokers 41,0% pts.
PS 0 was in 18,1%, PS 1 in 76,5% and PS 2 in 5,4%. Stage IV had 86,2%
pts. Adenocarcinoma was confirmed in 84,9%. CR was confirmed in 1,5%, PR
in 26,3%, SD 41,6%, 21,9% progressed and 8,8% pts were not evaluated. Major
toxicities (grade 3-4) were neutropenia in 10,8%, leucopenia in 4,8%, anemia
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in 6,0% and thrombocytopenia in 1,2% pts, but the therapy was finished due to
toxicity only in 6 (4,4%) patients. Median OS (95% CI) was 12,5 months (7,5;
17,5). Probability of one-year survival was 52,2%. PFS (95% CI) was 3,9 (3,4; 4,5)
and probability of 6-months PFS was 38,9%. The best OS survival (13,5 months)
was in pts with adenocarcinoma. We don’t find the differences between groups of
pts according smoking (p=0,532), sex (p = 0,696) and PS (p = 0,131).
Conclusions: Pemetrexed with cisplatin as the 1st line treatment was well tolerated
(only 4,4% of pts finished therapy due to toxicity), with evidence of antitumour
activity in adenocarcinomas. The results from clinical practise of Czech Republic
are comparable with the results of registration study.

P2916
Non-small cell lung carcinoma–advanced disease (NSCLC-AD): Effectiveness
of subsequent therapeutic lines and predictive factors of poor outcome
Lígia Fernandes, Inês Sanches, Catarina Ferreira, Ana Figueiredo,
Fernando Barata. Pneumology, Centro Hospitalar Universitário de Coimbra,
Hospital Geral, EPE, Coimbra, Portugal
Five years observational study (2006-2010) of a cohort of patients with NSCLCAD (1st line monotherapy excluded). Epidemiology, histology, performance status
(PS), therapy, response – disease control (DC) or progression (n-DC), progression
free survival (PFS) and overall survival (OS) after each therapy were evaluated.
We also tried to assess predictors for DC and OS.
Results: We included 276 patients, 77.9% men, mean age 63.1 years (±10.9),
most of them smokers (36.6%) with PS 1 (89.1%). The most frequent histology was adenocarcinoma (59.8%). Metastasis in 1, 2 or 3 organs was found in
65.2%, 31.2% and 3.6% of the patients. All patients were initially treated with a
platinum-based duplet; Pemetrexed or Erlotinib were the most used in 2nd-line
setting (53,9% of the patients) and Erlotinib in 3rd (15.6% of the patients). There
was a progressive reduction of the DC rate along the 3 lines- 71.7%, 67.1% and
51.2%. The median PFS and OS for each line were: 1st- 4.53M ± 0.22 and
10.12M ± 0.55, 2nd- 4.17M ± 0.21 and 9.1M ± 0.66, 3rd- 4.47M ± 0.68 and
10.42M ± 3.35. Prognostic factors were: smoking status (HR 1.54, p-value 0.016),
the presence of metastasis> 1 organ (HR 1.50, p-value 0.003), PS2 (HR 3.62,
p-value<0.001) and n-DC after 1st line (HR 2.71, p-value<0.001). The presence
of DC after each line did not predict subsequent DC (p-value> 0.05), but the PFS
after 1st line correlates with the following PFS (p-value 0.001).
Conclusions: There is an increase in OS and PFS in the 3rd line, probably
reflecting the influence of new biological treatments. Strong predictors for a poor
outcome were PS 2 and n-DC after 1st line.

P2917
Prevalence and effectiveness of third-line therapy for advanced non-small cell
lung cancer (A-NSCLC)
Catarina Ferreira, Lígia Fernandes, Ana Figueiredo, Fernando Barata.
Pulmonology Department, Hospital Geral, Centro Hospitalar e Universitário de
Coimbra, Portugal
Background: Systemic chemotherapy is the main option for A-NSCLC. Few patients receive third-line therapy and in this setting little is known about outcomes.
Objectives: Evaluate demographics, histology, performance status (PS), sites of
metastases, response, toxicity, progression-free survival (PFS) and overall survival
(OS) in patients with A-NSCLC treated with third-line therapy.
Methods: We reviewed 5 years of clinical practice (Jan. 2006 - Dec. 2010): 676
patients with A-NSCLC were diagnosed and 330 received systemic chemotherapy.
Of these, 44 completed 3 lines.
Results: 73% male, mean age 61.8Y (± 9.4). Smoking status: 36% non-smokers,
36% former-smokers and 28% active smokers. Histology: 66% adenocarcinomas,
27% squamous cell carcinomas, 5% large cell carcinomas and 2% NSCLC-NOS.
Initially all patients had PS 0-1. Main sites of metastases: lung (80%) and bone
(43%), with 34% of patients with ≥ 2 metastatic foci. First-line platinum-based
duplet: 50% achieved an objective response, 30% had stable disease, PFS 6.4M.
Second-line setting (docetaxel/pemetrexed/erlotinib): partial response (PR) 30%,
stable disease (SD) 52%, PFS 5.4M. Third-line (erlotinib/pemetrexed): PR 14%,
SD 36%, PFS 4.2M. Hematological toxicity: 18% in 1st-line, 16% in 2nd-line and
7% in 3rd-line. Non-hematological toxicity: 16% in 1st-line, 20% in 2nd-line and
14% in 3rd-line. OS was 24.05M.
Conclusions: Third-line therapy was used in 6.5% of the patients. 1st-line platinbased chemotherapy with new-generation agents like pemetrexed and erlotinib in
the subsequent lines had good efficacy with less toxicity and strongly contributed
to the 24 months in overall survival in our patients.

P2918
A study on chemotherapy induced interstitial lung disease in patients with
unresectable non-small cell lung cancer complicated by combined pulmonary
fibrosis and emphysema
Masato Morita, Kiyoshi Hashimoto, Akira Yamasaki, Tadashi Igishi,
Eiji Shimizu. Division of Medical Oncology and Molecular Respirology, Tottori
University Faculty of Medicine, Yonago, Tottori, Japan
Background: Combined pulmonary fibrosis and emphysema (CPFE) frequently
complicates lung cancer. Chemotherapy induced interstitial lung disease (ILD) is

frequently occurs in these patients and chemotherapy is hard to undertake in such
case.
Objective: The purpose of this research was to clarify the risk and prognosis of
ILD in cases of unresectable non-small cell lung cancer (NSCLC) with CPFE
treated by chemotherapy.
Method: We conducted a retrospective investigation of 14 patients with stage
IIIB or IV NSCLC with emphysema and interstitial pneumonia detected by chest
computed tomography, who were treated by chemotherapy at our hospital between
April 1, 2004 and August 31, 2010.
Results: Six of the 14 patients developed ILD. High values of KL-6 (P = 0.028)
measured before chemotherapy were identified as a predictor of the development
of ILD.Median survival in ILD group and non ILD group was respectively 237
and 820 days.
Conclusion: Unresectable NSCLC patients with CPFE receiving chemotherapy
show a high predisposition for developing ILD, especially in cases with high KL-6
values, and tend to have a poor prognosis.

P2919
Management of chemotherapy-induced anemia in patients with lung cancer
(LC): A comparative study of erythropoietic agents
Angelica Tiotiu 1 , Christelle Clément-Duchêne 1 , Pierre Vaillant 1 ,
Pauline Barbier 2 , Decebal Tiotiu 3 , Yves Martinet 1 . 1 Pulmonary Diseases, CHU
Brabois, Nancy, France; 2 Pharmacy, CHU Brabois, Nancy, France; 3 Public
Health, CHU Brabois, Nancy, France
Chemotherapy-induced anemia is a frequent complication of LC.Platinum-based
chemotherapies (CT) particularly impair erythropoietin production.One option
for the management of this anemia is the administration of recombinant human
erythropoietin (RHE) which stimulates red blood cell (RBC) formation.
We compared the efficacy and safety of two types of RHE: epoetin alpha (Eprex)
and epoetin beta (NeoRecormon) in anemic patients with LC.Thirty eight patients
(mean age 62 years) receiving CT for a LC (stage III and IV) with anemia
(hemoglobin level≤11g/dl) were included: 19 patients in group 1 treated by Eprex
40000UI/week and 19 patients in group 2 treated by NeoRecormon 30000UI/week
for 6 weeks. A hematopoietic response was defined as an increase in hemoglobin
concentration ≥2g/dl or hemoglobin (Hb) concentration ≥12g/dl in the absence
of a RBC transfusion.The mean Hb levels at baseline were identical: 10 g/dl in
group 1 and 9.8 g/dl in group 2. Each group was divided into two subgroups
(transfused and non-transfused). 15.8% of patients in the first group required a
RBC transfusion versus 36.8% in the second group (p=0.26). The mean changes
in hemoglobin level during treatment in non-transfused patients were 0.83 g/dl for
group 1 (p=0.003) and 0.31 g/dl for group 2 (p=0.13) without statistical difference among groups (p=0.08). While 12.5% patients in group 1 had a significant
hematopoietic response, none was observed in group 2. Two patients in group 2
developed thrombotic events.
The tested erythropoietic agents increased the Hb level in anemic patients with
LC. In our study epoetin alpha was better in terms of efficacy and safety than
epoetin beta.

P2920
Docetaxel-related peripheral neuropathy is a dose-dependent event; a
retrospective study in a Greek population with NSCLC
Alexandros Kavvadias 1 , Ioannis Gkiozos 2 , Panagiotis Boulas 1 ,
Georgios Tsoukalas 1 , Konstantinos Syrigos 2 . 1 4th Respiratory Department,
General and Chest Diseases Hospital “Sotiria”, Athens, Greece; 2 Oncology
Unit, 3rd Internal Medicine Department, General and Chest Diseases Hospital
“Sotiria”, Athens, Greece
Introduction: Neurotoxicity is the most important non-hematologic toxicity of
taxanes. It presents as peripheral neuropathy with tingling, numbness and pain with
a “glove and stocking” distribution and influences the daily activities of patients
treated with taxanes.
Aim: To record peripheral neuropathy in relation with the dosage of docetaxel in
NSCLC.
Method: We retrospectively studied 700 consecutive files of patients from the
archive of the oncology unit of our institution in treatment from December 2006
until May 2008. Election criteria includes patients with NSCLC, PS 0-2, any stage,
treated with docetaxel in any combination. We evaluated peripheral neuropathy
with CTCAEv3.0
Results: We found 105 patients,84 males(80%),21 females(20%), median age
62.94±9.29, smokers 95(90,5%), median dose of docetaxel 74,42±7,88mg/m2 ,
median aggregate dose 427,17±282,9mg, dose intensity 32,63±5,88mg/m2 /week,
median treatment duration 12,6±7,99weeks. Peripheral neuropathy presented in
28 (26,7%) patients, mild or moderate gravity, mainly sensory neuropathy in 75%,
after 2,64±1,68 cycles. The group of patients who received docetaxel ≥ 80mg/m2
presented neuropathy at 37,5% versus 21,9%(P=0,09). The group with dose intensity ≥37,5mg/m2 /week presented neuropathy at 47,1% versus 16,9%(P=0,001). In
the group of aggregate load dose ≥600 mg, 51,6% presented neuropathy versus
16,4% with <600 mg(P=0,0001). Neuropathy was a reversible adverse event in 25
of 28 patients.
Conclusion: Peripheral neuropathy is a dose-dependent adverse event that increases with the accumulation and the dose intensity of docetaxel. Symptoms
usually resolve after treatment or by decreasing the dosage.
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P2921
Is skin toxicity a predictive or prognostic factor in EGFR-inhibition as
treatment of advanced NSCLC?
Stefan Rüdiger 1 , Cornelia Kropf-Sanchen 1 , Gerald Schmid-Bindert 2 ,
Thomas Wibmer 1 , Kathrin Stoiber 1 , Ioanna Blanta 1 , Wolfgang Rottbauer 1 ,
Christian Schumann 1 . 1 Department of Internal Medicine, Pneumology,
University of Ulm Medical Center, Ulm, Germany; 2 Medical Faculty Mannheim,
University Medical Center, Mannheim, Germany
Targeted therapy addressing the Epidermal Growth Factor Receptor (EGFR) is
available for the treatment of advanced NSCLC in our clinic with the Tyrosine
Kinase Inhibitors Gefitinib and Erlotinib as well as the Monoclonal Antibody
Cetuximab within the Gemtax Trial. We analysed clinical markers especially skin
toxicity to find predictive and prognostic factors in this therapeutic setting.
Between March 2003 and December 2008 we began TKI therapy in 81 patients and
between August 2006 and April 2011 cetuximab therapy in 51 patients (induction
chemotherapy and cetuximab maintenance after four cycles). Median age was 66
years and median treatment duration 3 month, patients with treatment less than
six weeks were not considered. We found a median Time to Progression (TTP) of
3.5 month and Overall Survival (OS) from start of therapy of 7.5 month. In the
subgroup of patients who developed no or mild skin toxicity TTP was 2.0 month,
whereas patients who developed a skin toxicity above grade I had a TTP of 4.5
month (p = 0.0002, HR = 0.48). Difference in OS in these two subgroups was 6.0
and 14.9 month respectively (p = 0.025, HR = 0.64). Age, gender, histology and
smoking status showed less strong correlations.
Patients who develop skin toxicity during EGFR inhibiting therapy show a prolonged TTP and OS. To what extend skin toxicity is rather a prognostic factor
is yet unclear. Further prospective studies should differentiate the predictive and
prognostic value of skin toxicity. There is also a need to identify biomarkers that
correlate with the development of skin toxicity and thus could predict a favourable
therapeutic course of these costly targeted agents.

P2922
Anti-cancer therapy and monitoring plasma concentration of carboplatin in
lung cancer patients receiving hemodialysis
Yasumiko Sakamoto 1 , Aiko Masunaga 1 , Ryo Sato 2 , Shinya Sakata 1 , Sho Saeki 1 ,
Ji-ichiro Sasaki 1 , Kazuhiko Nishi 2 , Tetsunobu Hamada 1 , Hideyuki Saito 1 ,
Hirotsugu Kohrogi 1 . 1 Department of Rsepiratory Medicine, Kumamoto
University Hospital, Kumamoto, Japan; 2 Department of Respiratory Medicine,
Kumamoto Saishunso National Hospital, Kumamoto, Japan
To investigate the pharmacokinetics of carboplatin (CBDCA) in lung cancer who
were receiving hemodialysis (HD), we measured plasma concentrations of platinum by inductively coupled plasma mass spectrometer. We sampled bloods from
two patients at the starting of HD one hour after the finishing administration of
CBDCA, and at the end of it. Patient 1, a 78 year-old man with SCLC, was
treated with CBDCA(250mg/m2 ) and etoposide(50mg/m2 )and received HD at day
1, 3, 8. Patients 2, 71 year-old man with NSCLC, was treated with CBDCA
(200mg/m2 , day1) and paclitaxel (180mg/m2 , day1), received HD at day 1, 2, 3,
4, 5, 8, and he was treated with same doses of the drugs at day 28 as the second
course and received HD at s.c. day 1(day 28), 2, 3, 5, 8. Plasma concentrations
of platinum before HD were 6.76 to 8.16 μg/ml. Mean reduction rate of plasma
platinum concentrations (after hemodialysis/before hemodialysis) was 16.4±6.1%,
suggesting highly effective clearance of CBDCA by hemodialysis. From 3 days
after the administration of CBDCA, plasma concentrations of platinum at the end
of HD were higher than those at the starting of the next HD. Thus, we speculated
that CBDCA is stored in the tissues and then backflow to blood depending on the
plasma concentration of platinum. In Patient 1, partial response and adverse events
of grade 3 neutropenia and grade 4 thrombocytopenia were observed. In Patient
2, progressive disease and grade 4 neutropenia was observed. We conclude that in
patients with lung cancer receiving HD, monitoring of plasma concentrations of
platinum is valuable to get effective plasma concentrations of CBDCA or CDDP
and to avoid severe adverse effects.

P2923
XAGE-1b and p53: Potential targets for immunotherapy of non-small cell
lung cancer (NSCLC)
Mehrdad Talebian Yazdi 1 , Nikki M. Loof 3 , Jouke T. Annema 1 , Cornelis
J. Melief 3 , Pieter S. Hiemstra 1 , Marij J.P. Welters 2 , Jaap Oostendorp 4 , Sjoerd
H. van der Burg 2 . 1 Pulmonology, Leiden University Medical Center, Leiden,
Zuid-Holland, Netherlands; 2 Clinical Oncology, Leiden University Medical
Center, Leiden, Zuid-Holland, Netherlands; 3 Immunohematology and Blood
Transfusion, Leiden University Medical Center, Leiden, Zuid-Holland,
Netherlands; 4 Clinical Pharmacy and Toxicology, Leiden University Medical
Center, Leiden, Zuid-Holland, Netherlands
Induction of immune responses specifically against tumor-associated antigens by
vaccination is a promising approach for cancer immunotherapy. XAGE-1b is a
cancer-testis antigen that is aberrantly expressed in lung adenocarcinoma. p53 is a
tumor suppressor protein that is over-expressed in NSCLC. We investigated local
(primary tumor, tumor draining lymph node (TDLN)) and systemic (peripheral
blood) immune responses against XAGE-1b and p53 in lung adenocarcinoma.
Tissue and blood samples from 6 lung adenocarcinoma patients were obtained.

Tumor-infiltrating lymphocytes (TIL) were isolated from tumor tissue by culturing
for 3 weeks. Lymph node mononuclear cells (LNMC) were obtained from TDLN
and cultured in 3 ways: medium alone (LN neg), stimulated once by XAGE-1b
(LN XAGE) or p53 overlapping peptides (LN p53). Peripheral blood mononuclear
cells (PBMC), TIL and the 3 LNMC cultures were analyzed for antigen-specificity
by a 4-day proliferation assay and in supernatants taken at day 2 cytokine release
was determined.
In 1 out of 6 patients, XAGE-1b induced proliferation in LN XAGE and IFNγ
release in LN XAGE and TIL. In another patient, XAGE-1b induced proliferation
in PBMC and LN neg, but no IFN-γ release. In 3 out of 6 patients, a p53-induced
proliferation was observed in LN p53, which was accompanied by IFN-γ release
in 2 patients. In one patient, p53 induced TNF-α release in TIL.
These preliminary data show T-cell immunity to XAGE-1b and p53 in lung adenocarcinoma indicating that these antigens are potential targets for immunotherapy.
More patients are needed to define strength, breadth and phenotype of this antigenspecific response and its relation with antigen expression in the primary tumor.

P2924
Do elderly lung cancer patients profit from radical mediastinal
lymphadenectomy?
Kalliopi Athanassiadi 1 , Vassiliki Karameri 2 , Irini Mavromati 2 , Ilias Samiotis 1 ,
Maria-Kalliopi Konstantinidou 1 , Despina Violidaki 3 , Dimitra Riga 3 ,
Dimitris Lioumpas 1 , Dimitra Rondogianni 3 , Ion Bellenis 1 . 1 Thoracic Surgery,
General Hospital “Evangelismos”, Athens, Greece; 2 Anaesthesiology, General
Hospital “Evangelismos”, Athens, Greece; 3 Pathology, General Hospital
“Evangelismos”, Athens, Greece
Objective: The therapeutic impact of a radical mediastinal lymphadenectomy
(RLA) associated with a pulmonary resection for lung cancer remains controversial. Our objective is to investigate the impact of radical lymphadenectomy
compared to the sampling on the overall survival for elderly lung cancer patients
and assess whether the non-performance of an RLA could be justified in the
surgical treatment for this group.
Material: We analysed the records of 60 patients aged 75 years and older (41
males, 19 females) who underwent surgery for non-small-cell lung cancer. They
were divided into two groups, according to the type of intra-operative mediastinal
lymphadenectomy, the radical systematic lymphadenectomy (RLA Group, n=36)
and the Sampling (SLN group, n=24) groups. A Cox proportional hazards model
and the Kaplan-Meier method were used for the survival analyses.
Results: RLAs had no protective effect on mortality; the hazard ratio for the RLA
group in comparison to the SLN group was 0.93 in the multivariate analysis. The
3-year survival for the SLN group, was marginally better than that of the RLA
group. There was no significant difference in the overall survival between the two
groups (p>0.05).
Conclusions: There was no survival benefit for the Radical Lymphadenectomy.
Although in some reports a systematic mediastinal lymphadenectomy is recommended for correct staging, a pulmonary resection with non-performance of radical
lymphadenectomy could be an acceptable surgical treatment for the increasing
number of elderly lung cancer patients.

P2925
Lung cancer in Berlin – Therapeutic concepts and their impact on survival in
patients with NSCLC stage II/III from 2000 to 2008
Torsten Blum 1 , Stephan Eggeling 2 , Christian Gogoll 3 , Christian Grah 4 ,
Christian Grohé 5 , Christel Lauer 1 , Gunda Leschber 5 , Jens Neudecker 6 ,
Wulf Pankow 2 , Bernd Schicke 7 , Paul Schneider 8 , Nicolas Schoenfeld 1 ,
Christian Witt 6 , Anita Jagota 7 . 1 Lungenklinik Heckeshorn, HELIOS Klinikum
EMil von Behring, Berlin, Germany; 2 Klinik fuer Pneumologie/Klinik fuer
Thoraxchirurgie, Vivantes Klinikum Neukoelln, Berlin, Germany; 3 MVZ, St.
Hedwig-Krankenhaus, Berlin, Germany; 4 Klinik für Pneumologie,
Gemeinschaftskrankenhaus Havelhoehe, Berlin, Germany; 5 Klinik fuer
Pneumologie/Klinik fuer Thoraxchirurgie, Evangelische Lungenklinik, Berlin,
Germany; 6 Klinik fuer Pneumologie/Klinik fuer Thoraxchirurgie, Charité, Berlin,
Germany; 7 Projektgruppe Lungenkarzinom, Tumorzentrum Berlin, Germany;
8
Klinik fuer Thoraxchirurgie, DRK Kliniken Berlin Mitte, Berlin, Germany
Backgroud: The Tumorzentrum Berlin (TZB) amalgamates the clinical data of
lung cancer pts. in order to improve pt. care by means of joint quality assurance.
Aims: To evaluate the effect of changing therapeutic concepts on survival times in
pts. with newly diagnosed NSCLC stage II/III from 2000 to 2008.
Methods: In this retrospective case study, the pooled data of the TZB of pts.
with newly diagnosed lung cancer during 2000 and 2008 were analyzed. Pts. were
divided into three 3-year groups (G1: 2000-2, G2: 2003-5 and G3: 2006-8).
Results: The total cohort comprised 14,302 pts.
For pts. with NSCLC stage II/III, the proportions of pts. with surgery and adjuv.
therapy increased in G2 and G3 (Figure 1, see p. 536s).
Kaplan-Meier survival analysis could not demonstrate significant differences between G1 and G2/3 in general, but for pts. with NSCLC stage II and III (Figure 2,
see p. 536s).
Conclusions: According to the pooled data of the TZB, the analysis of therapeutic concepts spotted an increase of surgery and adjuv. therapy among pts. with
NSCLC stage II/III over time corresponding with an improvement in survival in
these groups.
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P2927
Prodromal face of a study: High dose rate endobronchial brachytherapy
(HDERB) as a first step introductory treatment of a multimodality therapy
approach in non operable NSCLC with endobronchial obstruction
Konstantina Papalla 1 , Danai Bisirtzoglou 2 , Vasilis Anastasakos 2 ,
Athanasios Zetos 2 , Charalampos Marketos 2 , Ioannis Katsilieris 1 ,
Georgios Politis 2 . 1 Third Radioncology, Anticancer Hospital, Athens, Greece;
2
Pulmonology, Anticancer Hospital, Athens, Greece
Introduction: Lung cancer patients frequently present with advanced stage.
HDREB has always been used as a palliative treatment option in end-stage
disease, and has not yet been thought of as a first-step therapeutic approach of
a multimodality treatment strategy. We strongly feel that HDERB could be the
method of choice in carefully selected patients with endobronchial obstruction,
prior to other treatments.
Aim: HDERB could be used as a first-step, introductory treatment in selected
patients with inoperable obstructive endobronchial carcinoma of the lungs.
Methods: A catheter is placed through bronchoscopy in the obstructed lumen.
HDREB is delivered in two sessions separated by one week. Bronchoscopy is
performed 3 weeks later. Pulmonary function tests are preformed before and after
HDREB monthly. Evaluation of quality of life is assessed with Saint Georges Respiratory Questionaire. Obstruction score is also evaluated before and after treatment.
Results: Six patients with previously untreated, inoperable NSCLC associated
with endobronchial obstruction, were treated with HDREB as an introductory
treatment of a multimodality therapeutic approach. We found significant improvement on symptoms (cough, dyspnoea, hemoptysis) and intraluminal reduction of
the obstruction.
Conclusions: HDREB is a low-cost, semi-invasive, and well-tolerated method
that has been applied with a limited palliative purpose, whilst it could provide an
improved performance status and partial disease regression early enough, giving
the patient the opportunity of a better outcome of treatment, overall.

Abstract P2925 – Figure 1

P2928
Non-small cell lung cancer – Advanced disease: Barriers to inclusion in
clinical trials and its impact on survival
Claudia Lares dos Santos, Ligia Fernandes, Ines Sanches, Filipa Cruz e Costa,
Fernando Barata. Pulmonology Department, Centro Hospitalar Universitário de
Coimbra, CHC, Coimbra, Portugal

Abstract P2925 – Figure 2

P2926
Treatment modalities in lung cancer patients with brain metastasis
Evica Budišin 1 , Nikola Budisin 2 , Nensi Lalic 1 , Danica Sazdanic 1 ,
Aleksandra Andelkovic 1 . 1 Oncology, Institute of Lung Diseases Vojvodina, Novi
Sad, Vojvodina, Serbia; 2 Surgery, Institute for Oncology of Vojvodina, Sremska
Kamenica, Vojvodina, Serbia
Forty lung cancer patients with diagnosed brain metastasis were evaluated at the
Institute of Lung diseases at Sremska Kamenica in the period of three years.
Duration of survival in such patients was evaluated and compared according to
the treatment employed as well as to the histology, number of metastasis and
presence/absence of synchronous other visceral metastasis. Treatment modalities
included: irradiation, surgery, and chemotherapy for chest tumor, and for the brain
metastasis, and symptomatic treatment. There were 34 male (85%) and 6 female
(15%). 72.5% have had solitary metastases, while 27.5% presented with multiple
metastasis. Mean survival was 3.2 months from the diagnosis of brain metastasis (range 0-14 months). Irradiation of thorax underwent 57.5%, chest operation
15% and chemotherapy 22.5%. Irradiation of brain metastasis underwent 42.5%
of patients, chemotherapy 7.5% patients, while 12.5% were operated for brain
metastasis. 37.5% were treated only symptomatically. Sixty percent were without
other visceral metastasis. Statistical significance in terms of longer survival was
found in patients who had solitary compared to multiple metastasis p<0.026, in
patients with irradiated brain metastasis p<0.015 and in patients operated for brain
metastasis p<0.003.
Although prognosis of patients with lung cancer and brain metastasis is gloomy,
our investigation suggests longer survival with employed brain surgery or brain
irradiation.

Introduction: Inclusion in clinical trials allows patients to submit to innovative
therapies and a meta-analysis showed that this may be associated with increased
rates of survival.
Aims: Identify reasons that hindered the inclusion of patients in clinical trials
of first-line therapy; Compare overall survival (OS) and progression-free survival
(PFS) between groups of included and excluded patients.
Methods: This study was conducted over 36 months in a central hospital. Patients
with well defined histology and candidates to chemotherapy were considered
eligible for clinical trials. Reasons for non inclusion have been detailed. OS and
PFS were compared.
Results: We identified 199 eligible patients, mean age 64.9±10.7 years, 75.9%
males, 61.8% with non-squamous cell carcinoma. From these 22.1% were included
in trials. Among those not included 18.7% had performance status (Zubrod) 2
and 66.5% had other exclusion criteria, mainly heart disease (22.3%), respiratory
disease (21.4%), brain metastases (15, 5%) or second malignancy (15.5%). About
15% of patients refused to be involved in trials. Of patients who had performance
status 0/1 (N = 170), there was no statistically significant difference in analysis of
OS or PFS between those included in trials and the excluded, whether by criteria
(Cox Regression: OS p=0.705/PFS p=0.807) or by refusal (Cox Regression: OS
p=0.465; PFS=0.900).
Conclusion: Liberalization of exclusion criteria and recognition of causes that
lead to refusal are possible determinants of increased participation in clinical trials.
Bibliography: CA Stiller(1994). Centralised treatment, entry to trials and survival.
Br J Cancer.70,352-362.

P2929
Intratumoral injection of plasmid-encoded flagellin inhibits growth of
NSCLC-cells in murine lung cancer model
Marek Jankowski 1 , Tomasz Wandtke 1 , Robert Lenartowski 3 , Olga Haus 2 ,
Piotr Kopinski 1 . 1 Gene Therapy, Nicolaus Copernicus University, Bydgoszcz,
Poland; 2 Clinical Genetics, Nicolaus Copernicus University, Bydgoszcz, Poland;
3
Genetics, Nicolaus Copernicus University, Torun, Poland
Lack of progress in the treatment of NSCLC urges to look for experimental
therapeutic methods, such as gene therapy. Currently used therapeutic vectors can
cause adverse effects, or have a limited potential to transduce cells. The aim of this
work was 1) to construct a vector suited for gene therapy allowing for selective
transduction of only tumor cells 2) to assess therapeutic potential of Salmonella
flagellin (FliC).
Engineered plasmid vector was obtained by PCR synthesis. For the purpose
of tumor-specific transcriptional activity it was necessary to design a two-step
promoter unit system based on telomerase minimal promoter.
Influence of FliC on NSCLC cells was assessed by measuring proliferation of
tansfected cells and by phenotyping of maturation markers on DCs incubated with
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A549 cells. NSCLC tumors in mice were injected with empty or FliC-coding
vector. Tumor growth and survival of the mice were analyzed.
FliC-transfected A549 cells had significantly lower proliferative potential. Such
cells enhanced maturation of MoDC as suggested by higher expression of CD80
and CD83. NSCLC-inoculated mice administered with a vector containing FliC
gene had a significantly longer survival time (p<0.002) and slower tumor growth
(p<0.01) comparing to the control group.
Designed two-step promoter unit allows for efficient and tumor-selective expression of therapeutic gene. Results suggest that NSCLC transduction with FliC gene
may inhibit its proliferation in vitro and tumor growth in vivo and increase survival
rate. Due to ambiguous results obtained in co-culture of transfected A549 and DC
antitumor properties of FliC other than induction of DC maturation need to be
considered.

317. Mediastinum and tracheobronchial tree

P2930
Evaluating outcomes after therapeutic rigid bronchoscopy using impulse
oscillometry in patients with tracheal stenosis
Hiroshi Handa, Hiroki Nishine, Seiichi Nobuyama, Masamichi Mineshita,
Teruomi Miyazawa. Division of Respiratory and Infectious Diseases, Department
of Internal Medicine, St. Marianna University School of Medicine, Kawasaki,
Kanagawa, Japan
Background: Previously impulse oscillometry (IOS) provided useful data for
monitoring respiratory mechanics through the endotracheal tube.
Objective: To confirm that IOS monitoring can assess the efficacy of interventional
procedures in patients with tracheal stenosis.
Methods: IOS was performed on 14 patients with tracheal stenosis in the endoscopic suite between April 2009 and December 2011. After patients were intubated
with a rigid bronchoscope (EFER, La Ciotat, France), IOS (CareFusion, Hochberg,
Germany) was attached to the tube of the rigid bronchoscope. IOS was performed in
real time during interventional procedures under spontaneous breathing. Resistance
at 5Hz (R5) and 20Hz (R20) measurements were recorded during inspiration and
expiration. The cross-sectional area (CSA) at the narrowest segment was recorded
using ziostation (Ziosoft, Tokyo, Japan) before bronchoscopic intervention.
Results: Prior to stenting, IOS measurements using rigid bronchoscopy revealed
R5 was 1.24±0.92 kPa/l/s and R20 was 1.31±0.79 kPa/l/s. After stenting, R5
and R20 showed significant improvements (R5 was 0.60±0.33kPa/l/s, R20 was
0.64±0.28kPa/l/s p<0.05). There was little difference between R5 and R20 during
inspiration and expiration.
R5 on inspiration revealed the strongest correlation with the narrowest segment of
the cross-sectional area (r=-0.61, p <0.05).
Conclusion: IOS could evaluate airway narrowing in real time during interventional bronchoscopy.
P2931
Surgical treatment of descending necrotizing mediastinitis
Arkadiy Visotskiy 2 , Denys Stupachenko 1 , Dmitriy Vegner 2 , Vadim Takhtaulov 1 .
1
Thoracic Surgery, Donetsk Regional Clinical Territorial Medical Association,
Donetsk, Ukraine; 2 Chair of Surgery, Donetsk National Medical University,
Donetsk, Ukraine
Surgical treatment of descending necrotizing mediastinitis remains one of the most
complex and unresolved problems in thoracic surgery. High level of mortality (up
to 70%) is indicative for it’s actuality.
Material and methods: The study based on an analysis of treatment 158 patients
with descending necrotizing mediastinitis of following localization: upper anterior
– 45, upper posterior - 28, upper total - 20, total anterior - 20, total posterior - 15,
total - 30.
Results: Surgical treatment undergone 152 patients (six was not operated and died
within two hours after admission). Overall mortality was - 37,7%, postoperative 35,5%. The results of clinical application of new methods of draining of anterior
and posterior mediastinum are presented.
Conclusions: Surgery method remains the main in the treatment of descending
mediastinitis. The results of treatment can be improved by timely diagnostics,
adequate mediastinal draining, adequate homeostasis correction, “open” cervical
wound treatment, tracheosthomy only in cases of impossibility of intubation.
P2932
A rare case of mediastinal inflammatory myofibroblastic tumor
Gabriel Cozma 1 , Ovidiu Burlacu 1 , Ioan Adrian Petrache 1 , Monica Marc 2 ,
Voicu Voiculescu 1 , Calin Tunea 1 , Iris Miron 1 , Alexandru Nicodin 1 . 1 Thoracic
Surgery Clinic, Clinical Municipal Hospital, Timisoara, Timis, Romania;
2
Pneumology Clinic, Victor Babes Hospital, Timisoara, Timis, Romania
The inflammatory myofibroblastic tumor (IMT) or the inflammatory pseudotumor

is a rare benign tumor composed of spindle cells that is known to develop in
various locations such as lung, skin, breast, gastrointestinal tract, pancreas, bone,
epididymis, peritoneum. Mediastinal localisation of the tumor is very rare. We
present the case of a 16 years old female with such pathology.
Methods: The patient was admitted into our clinic with a history of pain in the
right hemithorax, mild dyspneea and irritative cough. The chest x-ray showed a
great ascension of the right hemidiaphragm. Abdominal ultrasound revealed the
presence of heterogeneous formations, bulky with liver parenchyma dislocation
and fluid collection. The Chest CT examination showed a giant formation in the
right hemithorax having right upperdiaphragmatic mass effect on the liver, lower
mediastinum and lung parenchyma. A right posterolateral approach was used revealing a giant tumoral formation (14/13/12 cm) originating from the mediastinum.
Total surgical ablation was performed.
Results: The postoperative outcome of the patient was good, with no complications
and lung reexpansioning. The hospital stay was 7 days. Immunohistochemistry
was positive for desmin, VIM, CD 34, CD 68, Ki67, and was diagnosed with
inflammatory myofibroblastic tumor. No tumoral recurrence was noticed at the one
year and two year follow-up.
Conclusions: The mediastinal inflammatory myofibroblastic tumor is a very rare
pathology. It can raise a series of problems such as the preoperative diagnosis,
technical problems related to its location. If total surgical ablation is possible the
patients have a favorable outcome.

P2933
Mediastinal metastases from non-lymphomatous extra-thoracic tumours. A
multicenter series of a rare condition
Emilio Canalis, Pierre-Yves Brichon, Carlos Pages, Joaquin Pac, Alain Rind,
Jean-Michel Moreau, Jesus Loscertales. Thoracic Surgery, Hospital Universitari
Joan XXIII, Tarragona, Spain Thoracic Surgery, CHU Michallon, Grenoble,
France Thoracic Surgery, Hospital Universitario Carlos Haya, Malaga, Spain
Thoracic Surgery, Hospital de Cruces, Barakaldo, Spain Thoraci and
Cardiovascular Surgery, Clinique Montreal, Carcasonne, France Thoracic
Surgery, Nouvelles Cliniques Nantaises, Nantes, France General and Thoracic
Surgery, Hospital Virgen Macarena, Sevilla, Spain
Introduction: Most mediastinal metastases are from lung, esophagus or mediastinum itself. Non-lymphomatous extra-thoracic tumours rarely give place to
mediastinal metastases.The purpose of this study was to investigate the way this
rare condition is managed and its prognosis.
Material and methods: Thoracic surgeons from 7 different centers in Spain and
France put together their series to perform a retrospective study of this kind of
mediastinal metastases.
Results: A total of 16 cases was recorded (11 women and 5 men). Age ranged
between 32 and 72 years in women (M=49) and between 31 and 76 in men (M=49).
Among women, the primaries were: 4 sarcomas, 3 breast, 2 kidney and 2 ovary.
Among men, the primaries were 2 testicular and 1 melanoma, 1 digestive and 1
feochromocytoma. The time between treatment of the primary tumor and the diagnosis of mediastinal metastasis was 16 months in breast origin (0-24), 84 months
in sarcomas (12-132) and 19 months in kidney cases (14-92). Other metastases
were rare, only pulmonary in 3 cases of sarcoma and one case of retroperitoneal
metastasis in a testicular case. The mediastinal metastases were treated through
thoracotomy in 11 patients (9 right, 2 left), 2 right videothoracoscopies and 3
sternotomies. Survival was of 67 months for the already dead patients and 58
months for the still alive patients.
Conclusions: Mediastinal metastases of nonlymphomatous extrathoracic tumors
are more frequent among women, normally the mediastinal metastasis is solitaire
except in sarcomas, and their prognosis is not as bad as expected.

P2934
Thymic tumours: Diagnostic and therapeutic approach
Sotirios Moraitis 1 , Konstantinos Kanakakis 1 , Panagiotis Hountis 1 ,
Ioannis Gkiozos 2 , Andriani Charpidou 2 , Konstantinos Syrigos 2 . 1 Thoracic
Surgery Department, Naval and Veterans Hospital of Athens, Athens, Greece;
2
Oncology Unit, 3rd Dept. of Internal Medicine, University of Athens Medical
School, “Sotiria” General and Chest Diseases Hospital, Athens, Greece
Introduction: Thymic tumours represent 0.2–1.5% of all malignancies, with an
incidence of 0.15 cases per 100,000 populations.We present our experience in the
management of patients (pts) with thymic tumours.
Materials and methods: We evaluated retrospectively the records of 16 consecutive pts who underwent thymectomy in our department. All but one pts underwent
radical thymectomy, through a median sternotomy. The upper and lower thymic
poles were traced and all fatty tissue between the phrenic nerves was resected.
Diagnostic procedures included contrast enhanced CT of thorax and/or MRI and
in the case of 2 pts, F-18 FDG PET-CT was performed. Myasthenia gravis was
present in 2 pts (12.5%).
Results: There were 8 male and 8 female pts (mean age: 42.8 years). The
histopathology revealed 11 thymomas, 1 endocrine carcinoma and 4 hyperplasias.
Type A thymomas were found in 2 pts (12.5%), AB in 3 pts (18.75%), B1 in
1pt (6.25%) and B3 in 1pt (6.25%), while 4 thymomas (25%) were unclassified.
The mean diameter of the resected masses was 8.31 cm. Two pts were classified
as Masaoka IIA stage (12.5%) and one as Masaoka IIB (6.25%), who received
adjuvant radiotherapy. All the others were classified as Masoka I. All tumours
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were totally resected. The 5 year survival was 100%. There was recurrence of the
endocrine carcinoma within 5 years.
Conclusions: Tumours of the thymus are a heterogeneous group of tumours, ranging from relatively benign thymomas to highly aggressive carcinomas. Surgery
continues to be the mainstay of treatment and complete resection of the tumour
remains the most important prognostic factor. A recurrence should be completely
resected whenever possible, because this approach is associated with good longterm survival.

P2935
Surgical treatment of superior vena cava syndrome caused by thymic
carcinoma
Mogeliy Hubutiy 2 , Victor Sokolov 2 , Vladimir Timerbaev 3 , Evgeniy Tarabrin 1 ,
Sergey Golovinskiy 1 , Dana Ibragimova 1 . 1 Thoracicoabdominal Surgery, N.V.
Sklifosovsky Research Institute of Emergency Medicine, Moscow, Russian
Federation; 2 Cardiovascular Surgery, Heart Transplantation Group, N.V.
Sklifosovsky Research Institute of Emergency Medicine, Moscow, Russian
Federation; 3 Anesthesiology, N.V. Sklifosovsky Research Institute of Emergency
Medicine, Moscow, Russian Federation
Introduction: Thymoma and thymic carcinoma are a rare disease, but they are the
most common tumor of the anterior mediastinum in adults. They are asymptomatic
until late. There are some potentially life-threatening manifestations of thymomic
neoplasms like myasthenia gravis and superior vena cava syndrome. The palliative
treatment of the mediastinal malignancies have poor prognosis and radical surgical
therapy is the only option. Resection and reconstruction of the great mediastinal
vessels in case of involved are technically challenging.
Materials and methods: We report the case of a 63 year-old Caucasian female
patient who presented superior vena cava syndrome derived from a mediastinal
neoplasm compromising intrinsically and extrinsically the superior vena cava,
right and left brachiocephalic vein. After evaluation the patient underwent radical
resection of the tumor en bloc with the involved vessels and reconstruction with
Y-shaped gore-tex graft. Cardiopulmonary bypass wasn’t used. The histological analysis of the surgical specimen was diagnosed as thimic carcinoma, stage
III (Yamakawa-Masaoka staging). The patient was discharged after 25 days of
hospitalization without chemotherapy and radiotherapy after the operation.
Results: The postoperative observation was conducted for a period of 2 and 6
months. There were no signs of recurrent disease or thrombosis of the prosthetic
graft. The patient performed his daily chores without difficulty.
Conclusion: Extensive resections of the tumor tissue with involved adjacent organs and vessels are feasible, safe, and improve satisfactory survival in invasive
thymomas. Radiation therapy and chemotherapy in case of radical resection are
not necessary.

Turkey; 3 Pathology Department, Kocaeli University, Faculty of Medicine,
Kocaeli, Turkey; 4 Experimental Research Unit, Kocaeli University, Faculty of
Medicine, Kocaeli, Turkey
Introduction: Tracheal stenosis constitutes one of the most frequently seen problems in thoracic surgery. Although many treatment modalities to prevent tracheal
stenosis have been attempted, an effective method has not been found yet. In this
study, TGF-beta3/chitosan combination was used for that purpose.
Material and method: A film shaped slow releasing preparation, which contains
TGF-beta3 with basal substance of chitosan was created. Thirty ”Wistar Albino”
rats were divided into 3 groups. Full layer vertical incision was made in the
anterior side of trachea between 2. and 5. tracheal rings. Membranous trachea was
preserved. Tracheal incision was sutured. Group A was evaluated as control group.
In group B, a chitosan based film substance was placed on the incision line. In
group C, a chitosan- TGF- β3 combination slow-release film coated substance was
placed on the incision line. The rats were sacrificed on 30th day, the tracheas of the
rats were excised by cutting between the lower edge of the thyroid cartilage and
the upper edge of the 6th tracheal ring together with oesophagus. Epithelialization, fibroblast proliferation, angiogenesis, inflammation and collagen levels were
evaluated histopathologically by the same histopathologist (Figure).
Results: It was not found statistically significant difference between three groups.
Cold abscesses were observed at the incision area in both TGFB3/chitosan combination and chitosan groups and they were thought to form because of chitosan.

P2938
Use of heliox and small size endotracheal tubes for surgery of severe tracheal
stenoses (STS)
Svilen Alexov, Danail Petrov. Anaesthesiology and Intensive Care Clinic,
University Hospital of Pulmonary Diseases “St. Sophia”, Sofia, Bulgaria
Thoracic Surgery Clinic, University Hospital of Pulmonary Diseases “St.
Sophia”, Sofia, Bulgaria
Heliox improves ventilation by reducing density dependent resistance due to high
kinematic viscosity and high diffusivity.
Objective: To present our experience and evaluate feasibility to maintain adequate
ventilation using Heliox through small size endotracheal tubes during the initial
period of operations for STS until the trachea is divided below the stenosis.
Methods: 4 patients with postintubational STS were intubated spontaneously
breathing He-O2 (70/30) after topicalization and light sedation. In 3 of them
(high stenoses) we used microlaryngeal tubes; for one (low stenosis) we designed
double-size tubes.

P2936
Cryotherapy plus chemotherapy or radiation offers increased survival and
quality of life in advanced stage lung cancer patients with endobronchial
obstruction: Analysis of 160 patients treated with the rigid bronchoscope
Christos Chatziantoniou, Peter Michos, Ioannis Gakidis, Evangelos Sepsas,
Athanasios Stamatelopoulos, Gerasimos Georgopoulos. General Thoracic
Surgery, General Hospital of Attica KAT, Athens, Atiki, Greece; General Thoracic
Surgery, Sotiria Chest Disease Hospital, Athens, Atiki, Greece
Objective: The objective of this clinical study is to evaluate the efficacy of
Bronchoscopic Cryotherapy plus Chemotherapy or Radiation in quality of life and
survival of non operable lung cancer patients with endobronchial obstruction.
Methods: 160 lung cancer patients with stage IIIa, IIIb, IV and endobronchial
tumor, were included in a protocol of three sessions of rigid bronchoscopical
cryotherapy. From 2001-2011 142 men (44-82 yrs old) and 18 women (45-66
yrs old) were treated in our Department. After each cryotherapy one cycle of
chemotherapy or radiation therapy followed. Patients age, sex, type of tumor, stage,
symptoms of dyspnea, cough, hemoptysis, pain plus lung functional studies, performance status and survival time, were recorded. Follow up was at least two years.
Results: Symptoms of dyspnea, cough, hemoptysis and pain improved significantly in 73%, 68%, 69% and 42% of patients respectively(p<0.001). Lung
function improved 15-20%, Fev 1 from 1.41±0.5 to 1.9±0.57lt, Fvc from 1.5±0.6
to 2.24±0.75 lt after treatment (p<0.05). Performance status increased from 62±5
to 75±7 (Karnofsky scale, p<0.05) and from 3.15±0.9 to 2.3±0.5 (WHO scale,
p<0.05).
Survival increased considerably to 6-42 months (mean 16+) for stages IIIa, IIIb
(Kaplan-Meier, 95% interval). We had 2(1.25%) in hospital deaths.
Conclusions: Endobronchial Cryotherapy is a safe palliative method for inoperable
lung cancer with endobronchial obstruction and combined with chemotherapy or
radiation offers better survival and increased quality of life.

P2937
The effect of locally applied TGF-BETA3 on wound healing and stenosis
development in tracheal surgery
Aykut Eliçora 1 , Serife Tuba Liman 1 , Betül Arica Yegin 2 , Asli Gül Akgül 1 ,
Hakan Eroglu 2 , Kürsat Yildiz 3 , Salih Topçu 1 , Cüneyt Özer 4 . 1 Thoracic Surgery
Department, Kocaeli University, Faculty of Medicine, Kocaeli, Turkey;
2
Pharmaceutical Tecnology, Hacettepe University, Faculty of Pharmacy, Ankara,

Anesthesia was deepened with propofol, relaxants and opioids. He and O2 were
mixed via recalibrated rotameters at 75/25 ratio, controlled paramagnetically and
delivered with a bellow ventilator. Monitoring: side stream spirometry, recalibrated
mechanical volumeters, pulse oxymetry, invasive pressure, ABGs.
Results: Results for the period of Heliox ventilation.
Pt #, sex, kg Heliox tidal Time Int. diameter of PetCO2, PaCO2
Ppeak, Pplat,
SatO2
vol. (ml) (min)
STS (mm)
(mmHg)
PEEPi (cmH2O)
%
1, F, 57
2, M, 61
3, M, 75
4, M, 67

450
550
500
500

55
75
45
65

3
4
3.5
3

40, 43
34, 36
41, 45
38, 42

42, 32, <5
25, 18, 0
38, 32, <4
40, 33, <3

>95
>96
>96
>95

Conclusions: Heliox through small size tubes may be an alternative ventilation
for securing free airways during the initial period of operations for STS.

P2939
Technical aspects of mini-invasive transcervically right main bronchus
approach
Cristian Paleru, Ioan Cordos, Olga Danaila, Mihai Dumitrescu, Adrian Istrate.
Thoracic Surgery, National Inst of Pneumology, Bucharest, S5, Romania
We present the mini-invasive transcervical approach of the right main bronchus as
operative technique.
We have used this method at a MDR patient for whom we first stapled and cuted
the right main bronchus in order to allow the proper treatment to be administred
without the risck of TB spilling. Using a Cooper suprasternal retractor we have
open an access to the mediastinum as described by Zielinski for Temla and
encircled the right main bronchus and after stapled and cuted it.
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Careful hemostasis and aerostasis were checked.
Operative time was 70 min and postop complications were absent.
2 months later we performed the simploified right pneumonectomy.
Technical aspects of this approach are described in order to spread this simple
technical variant of bronchial approach.

P2940
Tracheal resection for post-intubation tracheal stenosis
Fatih Candas, Akin Yildizhan, Nurettin Yiyit, Rauf Gorur, Turgut Isitmangil.
Thoracic Surgery, GATA HEH, Uskudar, Istanbul, Turkey
Tracheal resection and reconstruction is required in some conditions, such as
tumors, post-traumatic lesions. Post-intubation tracheal stenozis (PS) remain the
most common indications for tracheal resection. The best treatment of PS is
surcigal resection. We aim to evaluate our experience on patients with PS.
Between 2008-2011 seven patients underwent primary tracheal resection and reconstruction for PS. Six of the patient were male and one of the patient was female,
with main age of twenty eight (range 21-75 years). Before the surgery, dilatation
with rigid bronchoscopy was perform for two patients and a stent was inserted in
one patient. A 1.5-4 cm tracheal segment resection and end-to-end anastomosis
was applied.
Tracheal resection and end-to-end anastomosis caused good tracheal healing postoperatively. We had one tracheal air leak, one tracheal stenosis and one wound
infection. Postoperative mortality was not observed. Patients who underwent tracheal resection and end-to-end anastomosis had a better airway on examination
and were symptomatically improved in all cases (7/7).
The treatment of PS is well establihed and leads to high level of succes with minimally complication. Good results are obtained both with tracheal resection and
end-to-end anastomosis, but restenosis remains a problem. Detailed preoperative
assessment and preparation associated with good surgical results.
Good outcomes are achieved with both LTR and CTR. An individual approach is
required for treatment of paediatric airway stenosis to achieve good final outcomes.
The overall success rate has increased only marginally in our institution over the
last 20 years.

P2941
Intrathoracic foreign bodies – A 11 year statistics
Iris Miron, Ovidiu Burlacu, Calin Tunea, Voicu Voiculescu, Gabriel Cozma,
Ioan Petrache, Alin Nicola. Thoracic Surgery Clinic, Clinical Municipal Hospital,
Timisoara, Romania
Introduction: Although is very rare, the pathology of foreign intrathoracic bodies,
either into the bronchial tree, chest wall or the pleural space is very challenging
and can raise a series of problems, especially if we are dealing with debilitated
patients.
Method: In an 11 year period we had 20 admissions with different types of foreign
intrathoracic bodies, with ages ranging from 16 to 75 years, with an m/f sex ratio of
17:3. The pathology was represented by 13 thoracic wounds with retention (glass,
knife blades, needles, bullets), 3 foreign intra-bronchial bodies (1 syringe needle,
2 rocks), 4 intraoesophageal bodies (1 dental prosthesis, 2 copper wires, 1 bone).
We performed thoracotomy in 9 cases, pleural drainage in 1 case, 1 bronchoscopy,
wound explorations, one conservative treatment. The mean hospital stay was 11
days.
Results: In all the cases the long term prognosis was excellent. We had 3 complications: pleural effusion managed by drainage in a case with esophageal perforation,
aspiration pneumonia and prolonged fever.
Conclusions: The foreign bodies are sometimes a challenge and the management
requires a thoracic and abdominal surgeon, bronchologist, gastro-enterologist.
Thoracotomy is the final solution of approach, minamally invasive surgery is
required in most of the cases.

P2942
Does bacterial colonisation potentiate granulation tissue formation post
endobronchial stenting?
Dinesh Krishnamoorthy 1 , Brendan Madden 1,2 . 1 Medical School, St. Georges
University of London, London, United Kingdom; 2 Cardiothoracic Surgery, St.
Georges Hospital, London, United Kingdom
Background: Following endobronchial stent insertion granulation tissue formation
may occur, which can occlude the airway. It has been postulated that bacterial
colonisation causes granulation tissue formation and its subsequent proliferation.
Aim: To study whether specific microorganisms are associated with granulation
tissue formation in patients post endobronchial stent deployment.
Methods: We conducted a retrospective review of all endobronchial stent insertions performed for benign conditions between January 2005- November 2011.
Stents used in the procedure were covered and uncovered Ultraflex expandable
metallic stents(Micro-invasive, Boston Scientific, Watertown, MA). Follow up
bronchoscopies determined which patients had developed granulation tissue formation. Biopsies, sputum and lavage were then taken for microbiological anaylsis.
Microsoft excel was used to collect and analyse data.
Results: Thirty patients had endobronchial stents deployed. Ten patients developed granulation tissue proliferation and all of these had bacterial colonisation

of the stent with at least one pathogen. A total of 11 different pathogens where
found; Staphylococcus aureus (6), Alpha haemolytic streptococci (5), Pseudomonas
aeruginosa (3), Haemophilus influenza (2), Coagulase negative staphylococcus (2),
Moraxella catarrhalis (1), Non haemolytic streptococcus (2), MRSA (1), Neisseria
(1), Coliform (1), Corynebacterium striatum (1).
Conclusion: Prophylactic control in the form of antibiotic-impregnated stents and
nebulised antibiotics post stent deployment targeting specific microorganisms may
be beneficial in reducing granulation tissue formation.

P2943
Comparative assessment of endobronchial valve lung volume reduction in
patients with COPD
Vadim Gershevich 1 , Mikhael Korzhuk 1 , Nikolay Ovsyannikov 2 , Dmitry Petrov 2 .
1
General and Thoracic Surgery, Omsk State Medical Academy, Omsk, Russian
Federation; 2 Pulmonology, Omsk City Hospital, Omsk, Russian Federation
Objective: To compare the results of surgical lung volume reduction in patients
with COPD with the results of endobronchial lung volume reduction valve.
Materials and methods: Endobronchial valve lung volume reduction (ELVR) was
performed in 12 patients with diffuse homogeneous form of emphysema. For
ELVR valve used endobronchial valves MedLang. Patients who underwent ELVR
included in the “core” group (n=12). To compare the results has been allocated
comparison group (n=12), which included patients with diffuse homogeneous form
of emphysema. Both groups were comparable for comparison.
Results: Dynamics of spirometric indices in the comparison group: FEV1 before surgical lung volume reduction 20,95±3,1 (%), after 31,08±2,7 (%); FVC
before-27,32±10,12 (%), after 37,09±12,6 (%);
Spirometric indices in the comparison group: FEV1 before ELVR 15,94±5,38
(%), after 22,9±12,63 (%) (p=0,011);
FVC before - 30,5±5,95 (%), after 30,23±11,07 (%) (p=0,858); FEV1/FVC to
surgical lung volume reduction - 47,19±20,02, after - 72,0±17,54 (p=0,398).
In the comparison group: pO2 before surgical lung volume reduction 58,08±12,32, after 61,02±12,05; pCO2 before endobronchial valve - 40,72±6,73,
after - 41,09±5,48. Dynamics of parameters of blood gases in the study group.
In the comparison group: pO2 before endobronchial valve lung volume reduction
- 45,56±10,28 after - 52,7±9,99(p=0,013); pCO2 before endobronchial valve 49,84±7,79, after - 44,0±5,42 (p=0,01).
Conclusion: Thus, in terms of up to 12 months of ELVR of lung volume reduction
surgery and lung volume are comparable to the dynamics of indices of cardiorespiratory system, which may have important implications for the provision of surgical
care “core” patients with COPD.

P2944
Endobronchial interventions used in the management of large airway
malignancies and their associated complications: An audit
Clara Pugmire, Brendan Madden. Cardiothoracic Surgery, St. George’s Hospital
Medical School, London, United Kingdom
Introduction: Endobronchial intervention is an expanding specialty involving a
Multi- Disciplinary Team, which diagnoses and treats a diverse group of patients
with large airway pathology. It is usually well tolerated and rarely contraindicated
even for patients with advanced malignant disease.
Aims: To identify the different endobronchial interventions used in the treatment of airway malignancies at St. George’s Hospital, and document associated
complications.
Methods: Data relating to endobronchial stenting, laser ablation and forceps debulking, and any short-term complications, were collected from the St. George’s
Hospital patient database for 49 consecutive patients with airway malignancy.
Results: 36 (73%) patients had stent deployment, 7 (14%) had laser ablation
and 3 (6%) had tumours debulked using forceps. Complications occurred in 9
(18.4%) patients and were granulation tissue formation (3), mucus retention (3),
stent migration (2) and bleeding (1). All complications were effectively treated.
Conclusions: Stenting is the endobronchial intervention of choice for the treatment
of large airway malignancies at St. George’s Hospital. Although it has the greatest
associated complications, they are usually effectively treated. Furthermore, it is
safe, well tolerated and achieves good symptomatic relief.

P2945
Lung volume reduction surgery (LVRS) after endoscopic lung volume
reduction (ELVR) in severe emphysema – A case series
Katrin Hornemann 1 , Daniela Gompelmann 2 , Felix J.F. Herth 2 , Claus
P. Heussel 3 , Hans Hoffmann 1 , Ralf Eberhardt 2 . 1 Thoracic Surgery, 2 Pneumology
and Respiratory Care Medicine, 3 Diagnostic and Interventional Radiology,
Thoraxklinik at the University of Heidelberg, Heidelberg, Germany
Background: LVRS as well as ELVR can improve patients symptoms, wellbeing
and pulmonary function testing. ELVR can be performed in upper and lower lobe
emphysema. LVRS is currently not recommended for patients with very low FEV1
or lower lobe emphysema.
Objectives: Case series to establish if surgical lobectomy after initially successful
ELVR is effective and safe.
Methods: 6 patients (4 female, mean age 60.3 y, mean FEV1 640m214 ml)
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with severe lower lobe emphysema received ELVR and showed an initial but
not persistent improvement. Hence a lobectomy was performed for surgical lung
volume reduction. Pulmonary function tests (PFT), 6-minute-walk-test (6MWT)
and dyspnea score (mMRC) were performed 90 days after surgery and safety
issues were assessed.
Results: In all cases lobectomy of one lower lobe (5 left, 1 right side) was
performed without any problems. No prolonged air leack and no 30-days mortality
were observed. 1 patient was lost for follow up. He died 86 days after the procedure
due to an acute tension pneumothorax, but showed a primary clinical benefit. In
the remaining 5 cases an improvement of +42.4±16.3% in FEV1 and reduction of
- 35.1±17.4% in residual volume (RV) was seen. Both 6MWT (+72±43 m) and
mMRC (+2.6±1.1 points) were also improved.
Conclusion: A lobectomy in patients with severe lower lobe emphysema for
definitive LVRS seems to be effective and safe in selected cases. A previous
successful ELVR can be used as a pretest for adequate patient selection.

318. New insights into respiratory infections in
children
P2946
National surveillance of paediatric empyema in the UK; the UK-ESPE study
David Spencer 1 , Matthew Thomas 2 , Elemraid Mohammed 1 , Julia Clark 1 ,
Steve Rushton 2 , Jimmy Paton 3 . 1 Great North Children’s Hospital, Royal Victoria
Infirmary, Newcastle Upon Tyne, United Kingdom; 2 School of Biology, Newcastle
University, Newcastle uponTyne, Tyne and Wear, United Kingdom; 3 Clinical
Sciences, Glasgow University, Glasgow, United Kingdom
UK-ESPE monitors the changing empyema epidemiology and compares management across the UK. Demographic, clinical and microbiological data on children
undergoing pleural drainage were obtained from 19 paediatric respiratory centres from September 2006-March 2011. Culture negative pleural fluid underwent
pneumococcal PCR, positive samples were serotyped using an assay detecting 14
serotypes/groups. Robust multivariate survival models were used to analyse length
of stay (LOS). Chi-squared, Kruskal-Wallis and Fisher’s test were used for other
analyses. Data on 635 children were obtained (56% male, median age 4.3 years).
If a bacterial cause was found (n=287), Streptococcus pneumoniae accounted for
68%, Streptococcus pyogenes 14% and Staphylococcus aureus 4%. A pneumococcal serotype was detected in 125 patients with serotype 1(46%), 3(22%), 7(12%)
and 19A(9%). PCV-7 serotypes accounted for 48% in 2006/07 but had disappeared
by 2010/11. Non-PCV-7 serotypes increased over the same period. 19A was associated with severe disease and the only reported death. Median tertiary LOS was
8 days (range 3-33) and median total hospital stay (THS) 11 days (range 5-43).
Surgery was associated with a decrease in tertiary LOS of 41% (95% C.I.7-88%,
p=0.015) and THS of 43% (95% CI 7-92%, p=0.015) compared to non-surgical
treatment. This effect did not achieve significance when each treatment group was
analysed separately. Empyema in the UK remains predominantly a pneumococcal
disease with causative serotypes changing over time. Continuing surveillance is
required to monitor changes following introduction of new pneumococcal vaccines. Primary surgical strategies were associated with reduced hospital stay in
this cohort.

P2947
Joint effects of smoking during pregnancy and polymorphisms in the MBL2
gene on cord blood levels of mannose-binding lectin
Oliver Fuchs 1,4 , Sven Michel 2 , Luregn Jan Schlapbach 1,3 , Sabina Gallati 1 ,
Philipp Latzin 1 , Michael Kabesch 2 , Urs Frey 4 . 1 Department of Paediatrics,
Inselspital, University of Bern, Switzerland; 2 Department of Paediatric
Pulmonology, Allergy and Neonatology, Hannover Medical School, Hannover,
Germany; 3 Paediatric Critical Care Research Group, Mater Children’s Hospital,
Brisbane, Australia; 4 Department of Paediatrics, University Children’s Hospital
(UKBB), University of Basel, Switzerland
Smoking in pregnancy may affect the developing immune system and is associated with respiratory disease in the offspring. Also levels of mannose-binding
lectin (MBL), a soluble innate immune mediator, are related to early respiratory morbidity. Yet, a joint effect of smoking in pregnancy and single-nucleotide
polymorphisms (SNPs) in the MBL2 gene on MBL levels in cord blood (CB) is
unknown.
MBL was measured in CB in N=221 participants of a birth cohort of unselected,
healthy, term infants and dichotomized using cutoffs of 700 and additionally of
300 ng/ml. We studied the association of smoking in pregnancy (validated by
cotinine levels in the first urine) with MBL levels in CB. Using the Illumina®
HumanOmniExpress chip for genotyping, we assessed the association of MBL2
SNPs and of SNPs on a genome-wide basis with MBL levels. We explored effect
modification by smoking adjusting for multiple testing and confounders.
Smoking in pregnancy was significantly associated with lower MBL levels for
both cutoffs of 700 and 300 ng/ml with an OR (95% CI) of 3.30 (1.73;6.29) and

2.99 (1.43;6.28), respectively. Several MBL2 SNPs were significantly associated
with decreased MBL levels (lowest p=1.08 x 10-15 ). On a genome-wide basis, no
region other than MBL2 reached genome-wide significance. We found significant
gene-environment interaction of MBL2 SNPs with smoking in pregnancy, such as
for the downstream SNPs rs10824787 and rs3821968 (pint =0.036 and pint =0.044,
respectively).
Smoking during pregnancy lowers MBL levels in CB alone and in a joint effect with
MBL2 SNPs. Our results may explain a link between genetic and environmental
effects on early respiratory morbidity.

P2948
Inhaled racemic adrenalin versus saline in acute bronchiolitis, a multicenter
randomized double-blind clinical trial
Håvard Ove Skjerven 1,9 , Jon Olav Gjengstø Hunderi 2 , Sabine
Kristin Brügmann-Pieper 3 , Ane Charlotte Brun 4 , Kai-Håkon Carlsen 1,9 ,
Hanne Engen 5 , Leif Eskedal 6 , Marius Haavaldsen 2 , Bente Kvenshagen 2 ,
Jon Lunde 2 , Petter Mowinckel 1 , Leif Bjarte Rolfsjord 7 , Christian Siva 4 ,
Truls Vikin 8 , Karin C. Lødrup Carlsen 1,9 . 1 Dept of Paediatric Medicine, Oslo
University Hospital, Oslo, Norway; 2 Dept of Paediatric Medicine, Østfold
Hospital HF, Fredrikstad, Østfold, Norway; 3 Dept of Paediatric Medicine, Vestre
Viken HF, Drammen, Buskerud, Norway; 4 Dept of Paediatric Medicine, Vestfold
Hospital HF, Tønsberg, Vestfold, Norway; 5 Dept of Paediatric Medicine,
Telemark Hospital HF, Skien, Telemark, Norway; 6 Dept of Paediatric Medicine,
Sørlandet Hospital HF, Kristiansand, Vest-Agder, Norway; 7 Dept of Paediatric
Medicine, Innlandet Hospital HF, Elverum, Hedmark, Norway; 8 Dept of
Paediatric Medicine, Innlandet Hospital, Lillehammer, Oppland, Norway;
9
Insitute of Clinical Medicine, University of Oslo, Oslo, Norway
Background: The efficacy of inhaled racemic adrenaline (iRA) versus general
supportive therapy in acute bronchiolitis in infants is questioned.
Aims: To assess efficacy of iRA versus inhaled saline and regular vs. on demand
therapy in hospitalized infants with acute bronchiolitis.
Subjects and methods: A multicenter (n=8) randomized double-blind controlled
trial (pharmaceutical company independent) of iRA vs saline further randomised
into regular vs on demand inhalations (up to every second hour) included 404
children < 12 months of age (mean 4.2 months), 59.3% boys, with moderate
to severe acute bronchiolitis in Norway in 2009-11. A validated clinical score
(0-10, 0 best) was used pre-and post inhalation daily. Inclusion required a score ≥
4. Supportive therapy (oxygen, nasogastric feeding (NGf) or ventilatory support)
were recorded. The primary outcome was length of stay (LOS) (hours until deemed
ready for discharge). Analyses were by intention to treat except for LOS.
Results: Infants treated with iRA vs saline had no significant difference in LOS
(mean, 95% conf. interval) (59.6, 52.2–67.0 vs 63.6, 56.2-71.0) (n=322) (p=0.4) or
need for NGf (21.8 vs 24.4%), ventilatory support (7.4 vs 7.5%), supportive treatment (27.2 vs 25.9%) or relative improvement in clinical score from pre-inhalation
(0.25 vs 0.22) (all p>0.1, n=40). On demand vs regular study medication inhalations resulted in shorter mean LOS (54.93, 47.9-62.0 vs, 68.1, 60.4-75.7 hrs, p=
0.01) and fewer inhalations (11.9 vs 17.0) (p<0.001).
Conclusion: Inhaled RA for acute bronchiolitis is not more effective than inhaled saline, whereas inhalations on-demand appears more effective than regular
intervals.

P2949
Is primary ciliary dyskinesia a “biofilm” disease?
Woolf Walker 1,2,3 , Claire Jackson 1 , Peter Lackie 1 , Rob Howlin 2,3,4 ,
Allan Ray 2,3 , Faust Saul 2,3 , Jane Lucas 1,2,3 , Luanne Hall-Stoodley 2,3 . 1 Primary
Ciliary Dyskinesia Research Group, Clinical and Experimental Sciences, Faculty
of Medicine, University of Southampton, United Kingdom; 2 NIHR Wellcome Trust
Clinical Research Facility, University of Southampton and University Hospitals
Southampton NHS Foundation Trust, Southampton, United Kingdom;
3
Southampton NIHR Respiratory Biomedical Research Unit, University of
Southampton and University Hospitals Southampton NHS Foundation Trust,
Southampton, United Kingdom; 4 Biological Sciences, Faculty of Natural and
Environmental Sciences, University of Southampton, United Kingdom
Introduction: Bacterial biofilms are structured communities of adherent bacteria
enveloped in self-produced matrix which are refractory to antibiotics and the host
immune response. They play a key role in the chronicity of respiratory infection
in cystic fibrosis. Haemophilus influenzae is the most common pathogen isolated
in primary ciliary dyskinesia (PCD). We hypothesise that impaired mucociliary
clearance in PCD will predispose these patients to biofilm infections.
Aims: To investigate the biofilm-forming capacity of clinical H. influenzae isolates
from PCD patients.
Methods: The biofilm-forming ability of 4 H. influenzae clinical isolates from
different PCD patients were compared using a crystal violet (CV) assay, colony
forming unit counts (CFUs), fluorescence in situ hybridisation (FISH) and scanning
electron microscopy (SEM).
Results: CV staining demonstrated bacterial biomass adherent to plastic for all
isolates (OD600 0.04 for isolate 1 to 0.12 for isolate 4, p<0.05). SEM permitted
visualisation of a characteristic matrix surrounding the bacteria. Biofilm thickness
varied for each isolate, qualified by FISH (13μm for isolate 1; 82μm for isolate 4).
CFUs quantified the number of viable bacteria within each day 4 biofilm, ranging
from 9x106 CFU/cm2 in isolate 1 to 2x108 CFU/cm2 in isolate 4.
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Conclusion: We have characterised biofilm-forming capacity in all 4 H. influenzae
isolates from PCD patients. 2 isolates from chronically colonised patients (over
4 years) consistently formed thicker, cell dense and structurally more complex
biofilms than the other, more recently isolated, strains. These data suggest that
H. influenzae is capable of biofilm formation and that PCD patients, like cystic
fibrosis, might harbour bacteria in biofilms.

P2950
Evidence of increased pathogenicity of HRVC compared with HRVA and B:
Comparisons between children with an acute lower respiratory illness and
controls
Desmond Cox 1,2 , Siew-Kim Khoo 2,3 , Giovanni Ferrari 2 , Guicheng Zhang 2 ,
Wai-Ming Lee 4 , Gary Geelhoed 2 , Jack Goldblatt 2 , James Gern 4 ,
Joelene Bizzintino 2,3 , Ingrid Laing 2,3 , Peter Le Souef 1,2 . 1 Respiratory Medicine,
Princess Margaret Hospital, Perth, WA, Australia; 2 School of Paediatrics and
Child Health, University of Western Australia, Perth, WA, Australia; 3 Telethon
Institute for Child Health Research, Centre for Child Health Research, University
of Western Australia, Perth, WA, Australia; 4 Department of Paediatrics,
University of Wisconsin, Madison, WI, United States
Introduction: Recent studies suggest that human rhinovirus group C (HRVC)
is more pathogenic in young children than HRVA and B. However, the relative
frequency of isolation of these HRV groups between children presenting to an
emergency department (ED) with an acute lower respiratory illness (ALRI) and
healthy community controls has not been determined.
Aim: To compare isolation rates for HRVA, B and C between children with an
ALRI presenting to ED and health community controls.
Methods: Children aged 0-5 years presenting with an ALRI to the ED of a tertiary
paediatric hospital along with healthy children from a local childcare centre were
prospectively recruited. A nasal sample was collected at recruitment from which
RNA was extracted and reverse transcribed. From cDNA, a 2-step PCR of the
HRV 5’ NCR was used for HRV detection and molecular typing.
Results: There were no differences in isolation rates for HRVA between ALRI
cases and controls. Isolation rates for HRVB were low and slightly higher in
controls than cases. For HRVC, not only were isolation rates higher than for HRVA
or B, but rates were substantially higher for cases versus controls (48.5 vs 8.7%,
p<0.001).
Table 1. Cases versus controls

n
HRVA (%)
HRVB (%)
HRVC (%)

Cases

Controls

p-value

167
33 (19.8)
3 (1.8)
81 (48.5)

69
12 (17.9)
5 (7.2)
6 (8.7)

0.14
0.049
<0.001

Conclusions: HRVC is the most common HRV group causing ALRI in this group
of young children, but is relatively uncommon in healthy children. In contrast,
HRVA and B were not more common in children with ALRI than controls. These
data provide support for HRVC being more pathogenic than HRVA and B.

P2951
RSV hospitalization in Down syndrome in the Canadian Registry of Synagis
(CARESS) following prophylaxis (2006-2011)
Ian Mitchell 1 , Bosco Paes 2 , Abby Li 3 , Krista Lanctot 3 . 1 Pediatrics, University of
Calgary, AB, Canada; 2 Paediatrics, Mcmaster University, Hamilton, ON,
Canada; 3 Sunnybrook Hospital, University of Toronto, ON, Canada
Background: The Canadian Registry of Synagis (CARESS) tracks palivizumab
use and RSV hospitalizations iincluding 299 full term Down syndrome (DS)
infants without congenital heart disease.
Objective: To determine respiratory illness (RIH) and RSV hospitalization (RSVH)
rates in healthy DS)infants who received palivizumab compared to: 1) infants with
underlying medical disorders (MD) and 2) infants who meet standard indications
for RSV prophylaxis (SD).
Design/Methods: A prospective, observational, registry of infants who received 1
dose of palivizumab during the 2006-2011 RSV seasons. Data collected monthly.
Results: 10,061 infants were enrolled (DS: 299, 3.0%; infants with MD: 1247,
12.4%; and SD: 8515, 84.6%). Participants were significantly different (p<0.005)
in most demographic variables and risk factors such as siblings, smoke exposure, ≥ 5 household members and daycare attendance. Compliance rates relative
inter-dose intervals (p=0.323) across the groups was similar, though the DS group
received a significantly higher proportion of their expected injections (p=0.018).
A significantly greater proportion of DS had RIHs compared to MD (p=0.025),
but not SD infants. DS infants did not have a significantly different RSVH rate
(1.18%) from either MD (2.55%; p=0.627) or SD (1.52%; p=0.547).
Conclusions: Rates of hospitalization for respiratory illnesses and RSV-related
hospitalization did not differ among the groups following prophylaxis. Palivizumab
may be efficacious in reducing RSVH in DS compared to reported historical untreated controls in a similar Danish cohort of DS patients (untreated; 7.6%; versus
treated; 1.6% - 77% reduction).

P2952
Role of probiotics in attenuation of acute respiratory tract infections in
preschool and primary school children
Sergei Gerasimov 1 , Orysya Cycura 2 . 1 Pediatrics, Lviv National Medical
University, Lviv, Ukraine; 2 Pediatrics, Ivano-Frankivsk National Medical
University, Ivano-Frankivsk, Ukraine
Background: Probiotics have been shown to reduce incidence, duration and
symptom scores of acute respiratory tract infections (ARTI).
Objective: To study a potential of probiotics in prevention of ARTI in children.
Materials and Methods: 96 otherwise healthy children aged 3-12 years closely
contacted to a household with ARTI were randomized to receive 1 g of a powder containing 5 billion CFU of L. acidophilus DDS-1, B. lactis and 50 mg
fructooligosaccharide (DDS Junior, UAS Laboratories) (group I, n=48) or rice
maltodextrine powder (group II, n=48) once daily for 30 days. During one-month
follow-up, we recorded incidence, duration, and clinical course of ARTI using
Canadian acute respiratory illness and flu scale (CARIFS).
Results: At baseline groups I and II were comparable on age, number of social
contacts, history of attending daycare/school, and history of previous ARTI. 85%
(n=41) of children in the group I and 90% (n=43) in the group II developed
ARTI (p=0.368). In sick children at group I 50% clinical recovery from baseline
value of CARIFS occurred on day 6.2(1.9), while in the group II on day 7.2(2.1)
(p=0.025). For the group I return to normal health was observed on day 8.5(3.3)
vs 10.7(3.9) in the group II (p=0.007). In the group I nasal decongestants, throat
preparations, and antipyretics were used for a shorter course than in the group II
(2.3(1.2) vs 3.2(1.7) p=0.007; 1.9(1.1) vs 2.5(1.6) p=0.046; 2.7(1.2) vs 3.5(1.5)
p=0.009, respectively).
Conclusions: At tendency toward prophylactic potential in limitation of household
spread, probiotics have a clear attenuating effect on the clinical course of ARTI in
young children and shorten use of flu/cold drugs.

P2953
Active cytomegalovirus infection in non-immunosuppressed children with
chronic respiratory disease
Maria Teresa Romero Rubio 1 , David Navarro Ortega 2 , Raquel Lucas Sendra 3 ,
Marifina Chilet Saez 4 , Silvia Castillo Corullon 3 , Amparo Escribano Montaner 6 .
1
Pediatric Pulmonology, Hospital de Denia, Alicante, Spain; 2 Department of
Microbiology, Hospital Clinico Universitario. Universidad de Valencia, Valencia,
Spain; 3 Pediatric Pulmonology, Hospital Clinico Universitario, Valencia, Spain;
4
Department of Microbiology, Hospital Clinico Universitario., Valencia, Spain;
5
Pediatric Pulmonology, Hospital Clinico Universitario. Universidad de
Valencia, Valencia, Spain
Cytomegalovirus (CMV) is reactivated in lower respiratory tract in the context of
local or systemic inflammatory processes, increasing its morbimortality.
Objective: To set the incidence of active CMV infection in children with chronic
respiratory diseases and no acute exacerbation.
Material and methods: Mixed retrospective-prospective study (May 2009September 2011) of non-immunosuppressed children who underwent a diagnostic
bronchoscopy.The serological test for the CMV was performed using CLIA (DiaSorin, Italy).Detection and quantification of DNA in respiratory samples and
plasma by PCR QRT-PCR in the m2000RT system (AbbottDiagnostics, USA).
Results: 36 patients (45%male),mean age 5.5 years.Underlying diseases were cystic fibrosis(10),middle lobe syndrome(6), laryngotracheomalacia(4),poorly controlled asthma(3),obliterans bronchiolitis(2),interstitial lung
disease(2),tracheostomy complications(2), bronchiectasis(2),persistent atelectasis(2),bronchial sequelae after bronchial tuberculosis (1),pulmonary hypoplasia(1)
and pulmonary hemosiderosis(1). 11 patients were IgG positive.CMV DNA detected in 6 respiratory samples (16.6%;54.5% of the IgG positive population),4 in
bronchoalveolar lavage and 2 in brochoaspirated.Viral DNA detected in plasma
in two of them. The mean viral load at respiratory samples was 180 copies/mL
(range 27-815 copies/mL) and in plasma 18 and 123 copies/mL.All the positive
CMV children were under inhaled corticosteroid treatment.
Conclusion: Active CMV infection is common in non-immunosuppressed children
with chronic respiratory disease.Prospective studies should elucidate the effects of
CMV replication in their lower respiratory tract and clinical evolution.

P2954
The microbiology of lung disease in ataxia telangiectasia (A-T)
Jayesh Bhatt, Andrew Bush. UK National Ataxia Telangiectasia Clinic,
Nottingham Children’s Hospital, Nottingham, Notts, United Kingdom UK
National Ataxia Telangiectasia Clinic, Nottingham, Royal Brompton & Harefield
NHS Foundation Trust, London, United Kingdom
Background: A-T is a progressive, neurodegenerative disease causing immunodeficiency, an increased risk of malignancy & respiratory system complications, like
chronic sinopulmonary disease, bronchiectesis, interstitial lung disease & aspiration. The high early age mortality is due to cancer & respiratory disease. Little is
known about what causes lung infections in A-T (Ped Pul 2010;45:847-59).
Aim: To describe the microbiology of Respiratory tract in patients attending the
UK National A-T clinic in order to guide blind antimicrobial therapy, & to inform
future studies to improve the evidence base for A-T treatment.
Methods: We prospectively obtained cough swabs or sputum cultures as age-
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appropriate & throat swabs for virology. We collected data on new treatment
prescribed, current maintenance antibiotic or immune replacement therapy.
Results: 56 children (68 consuls) were seen in the clinic (May 09 to January
12).We could not obtain a sample in some children (Bacteria, n=14; Viruses,
n=33).
Table 1. Microbiology
Viruses (n=35 consults)

Bacteria (n=54 consults)

Rhinovirus
Metapneumovirus
No Resp. viruses
Resp. commensals
H. influenzae
H. influenzae + S. pneumoniae
P. aeruginosa
B. cepacia

10
1
24
47
3
1
2
1

were treated for 6 months with Imunoglukan P4H® or with artificial syrup with
vitamin C (placebo group). During three visits questionnaires were fulfilled and
immune parameters in blood were evaluated.
Results: In active group, 36% of the children did not suffer from any respiratory infection during the treatment compared to 21% in placebo group (p<0.05).
Imunoglukan P4H® significantly decreased the frequency of flu and flu-like diseases and also lower respiratory tract infections. 65% of physicians evaluated
the effect of Imunoglukan P4H® as excellent (significant decreased morbidity)
compared to 39% for placebo (p<0.05). We observed a significant modulation
effect of Imunoglukan P4H® on humoral and cellular immunity.
Conclusions: Our study provided relevant evidence for preventing effect of
Imunoglukan P4H® on the incidence of respiratory infections and revealed its complex immunomodulating activity. This is the first double-blind, placebo-controlled
study in children with RRTI aimed on the preventive effect of beta-glucans on
respiratory morbidity.

Table 2. Treatment
Treatment
7/56 children (12.5%)
Immunoglobulin infusion
15/68 (22%) consults (n=5 Intravenous, n=8 oral, n=2 nebulised & oral) Acute antibiotic
41/56 children (73%) (n=33 Azithromycin, n=8 Other)
Maintenance antibiotic

Conclusions: Our findings are similar to smaller series (n=15) (Acta Pædia
2007;96:1021–24) but with no opportunistic infections; bacterial infection is common and current management is based on extrapolation from other lung conditions.
A-T specific evidence based guidelines are urgently needed.

P2955
Host and viral factors predicting severity of rhinovirus-associated wheeze
Giulia Cangiano 1 , Elena Proietti 1 , Marie Noelle Krönig 1 , Elisabeth Kieninger 1 ,
Meri Gorgievski 3 , Maria Teresa Barbani 3 , Laurent Kaiser 2 , Caroline Tapparel 2 ,
Marco Polo Alves 1 , Nicolas Regamey 1 . 1 Division of Respiratory Medicine,
Department of Paediatrics, Inselspital and University of Bern, Switzerland;
2
Central Laboratory of Virology, University Hospitals, Geneva, Switzerland;
3
Institute for Infectious Diseases, University of Bern, Switzerland
Background: Rhinovirus (RV) is a common cause of wheeze in childhood. Personal history of atopy, presence of siblings and day care attendance are known
risk factors for severe RV-associated wheezing but objective markers predicting
disease severity are lacking. We aimed at identifying such markers in a cohort of
preschool children hospitalized for RV-associated wheezing.
Methods: Direct immunofluorescence for RV and other viruses was performed
on nasopharyngeal aspirates (NPA) within the first 24 hours of hospitalisation of
children aged 0-6 years. RV load, interferons (γ and λs) and cytokines (IL-4,
6, 8, 13, IP-10) were quantified by RT-PCR and ELISA and related to clinical
parameters.
Results: Within a 4-years period (2007- 2011), we included 126 children (median
(range) age: 1.66 (0.40-5.81) years). Presence of RV was confirmed by RT-PCR
in all NPA samples. RV load was inversely related to age (r=-0.22, p=0.02) and
correlated with the pro-inflammatory cytokines IL-8 (r=0.23, p=0.01) and IL-6
(r=0.35, p=0.001). There was no relationship between RV load or any IFNs cytokine level and clinical outcome parameters (clinical severity scores, length of
hospitalisation and duration of oxygen therapy). Post-hoc analysis revealed a trend
towards higher IL-6 levels of children with prolonged oxygen need (>1 vs. ≤1
days): (135 (5-789) vs.16 (5-244) pg/ml, p=0.07).
Conclusions: In our cohort, RV load and related antiviral and pro-inflammatory
responses were not associated with disease severity. This may be due to the wide
age-range of subjects studied. Whether IL-6 levels in NPA may help to predict
clinical outcome in subgroups of children with RV-associated wheezing illnesses
needs to be evaluated in further studies.

P2956
Modulation effect of beta-glucan isolated from Pleurotus ostreatus in children
with recurrent respiratory tract infections
Milos Jesenak 1 , Peter Banovcin 1 , Juraj Majtan 2 , Zuzana Rennerova 3 ,
Martin Hrubisko 4 . 1 Department of Paediatrics, Jessenius Faculty of Medicine,
Comenius University in Bratislava, Martin, Slovakia (Slovak Republic); 2 Institute
of Zoology, Slovak Academy of Sciences, Bratislava, Slovakia (Slovak Republic);
3
Immuno-allergological Clinic, Pneumo-Alergo Centrum, Bratislava, Slovakia
(Slovak Republic); 4 Department of Clinical Immunology, St. Elizabeth’s
Oncology Institute, Bratislava, Slovakia (Slovak Republic)
Introduction: Recurrent respiratory tract infections (RRTI) present very frequent
problem in pulmonologist praxis. Several natural preparations have been used for
their prevention, but only few of them have scientific evidence for a real clinical
efficacy.
Objectives: The aim of the study was to evaluate the preventive effect of
Imunoglukan P4H® , syrup containing imunoglukan – beta-glucan from Pleurotus
ostreatus, on the frequency of RRTI in children.
Methods: In double-blind, placebo-controlled study, 175 children (5.65±2.39
years) with ≥5 respiratory infections in previous 12 months were studied. Children

P2957
Community-acquired pneumonia in pediatric patients with heritable
connective tissue disorders: Novel phenotypic variants
Zoia Nesterenko 1 , Olena Ivanina 2 . 1 Department of Pediatrics, SI “Lugansk State
Medical University”, Lugansk, Ukraine; 2 Polyclinic Department, Lugansk
Municipal Children’s Hospital #2, Lugansk, Ukraine
Background: The prevalence of heritable connective tissue disorders (HCTD)
changed manifestations of community-acquired pneumonia (CAP) in pediatric
patients, leading to diagnostic and therapeutic errors.
Objective: To study clinical features of CAP in children with HCTD.
Material and methods: 105 patients aged 3-18 years, with clinically, serologically
and radiographically diagnosed CAP, were followed up for two years. 60(57.4%)
patients had moderate persistent asthma (A). All pediatric patients had HCTD
manifestations.
Results: CAP caused by Mycoplasma pneumonia (Mp) was in 89.1% of patients,
by Cytomegalovirus (Cmv) - in 26.7%, by Chlamydophilla pneumonia (Cp) - in
21.9%. CAP was caused by association of Mp, Cp and Cmv in 38.1% of children.
CAP in asthmatic patients occurred with longer duration of respiratory symptoms
and bronchial obstruction (11.5±2 days). Pulmonary hypertension (PH) was in
51,7% of patients with CAP and A, with pulmonary fibrosis (PF) in 48.3% of this
group of patients. 26.7% of children with PH and PF had CT evidence of emphysematous bullae (EB). Patients with CAP and A received antibiotic treatment
(macrolides) (ABT) besides controller therapy for achievement of A control.
Conclusions: 1. Close relationship between CAP, caused by intracellular
pathogens, and HCTD is revealed. 2. CAP provoked A exacerbation in 57.4%
of patients. 3. CAP in asthmatic patients had more long-term and severe clinical
course. 4. PH was diagnosed in 51.7% of patients with CAP, A and HCTD, 48.3%
of them had PF. 5. 26.7% of patients with PH and PF had EB. 6. It is advisable to
consider CAP associated with HCTD and A as clinical phenotypes of CAP.

P2958
Effect of short-chain fatty acids and pH on aerobic and anaerobic growth of
Pseudomonas aeruginosa
Peyman Ghorbani 1,3 , Prisila Santhakumar 2 , Nades Palaniyar 1,3 ,
Hartmut Grasemann 1,3,4 . 1 Department of Laboratory Medicine & Pathobiology,
University of Toronto, ON, Canada; 2 Department of Health Sciences, McMaster
University, Hamilton, ON, Canada; 3 Programme in Physiology and Experimental
Medicine, SickKids Research Institute, The Hospital for Sick Children, Toronto,
ON, Canada; 4 Division of Respiratory Medicine, The Hospital for Sick Children,
Toronto, ON, Canada
Background: Pseudomonas aeruginosa (PA) is one of the most common pathogens
in patients with cystic fibrosis (CF) lung disease. PA and other anaerobic bacteria
produce short-chain fatty acids (SCFAs) as byproducts of anaerobic fermentation.
SCFAs are more volatile at low pH values, and reports have shown that CF patient
sputum in acidic. Recently, we detected SCFAs in the low millimolar range in the
sputum of CF patients.
Aim: To determine if SCFAs affect bacterial growth at different pH levels.
Methods: The laboratory strain PAO1 and a clinical isolate PA508 were used for
experiments with and without the addition of SCFAs (acetate, propionate, butyrate)
at a range of concentrations between 3.125-100 mM and pH values from 5.5-7.0
in tryptic soy broth. Optical density at 600 nm was measured every 30 minutes
for a 6 hour period, as well as viable colony counts after the period of incubation.
Anaerobic/microaerobic conditions were generated by sealing microplates with
optically-clear PCR film.
Results: Acetate showed a significant inhibition in growth above 50 mM (>77%,
p<0.0001) that was dependent on pH. Conversely there was a significant increase
in growth below 12.5 mM acetate (>20%, p<0.05). Propionate had the highest
inhibition, followed by butyrate and acetate. Anaerobic conditions resulted in
lower growth overall and showed similar trends in growth inhibition. Results were
consistent for both PA strains tested.
Conclusion: SCFAs increase the growth of laboratory and clinical strains of PA
at concentrations found in CF patient sputum, but inhibit growth at high concentrations. SCFAs produced by anaerobic bacteria may provide an indication of
increased virulence of PA.
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Longitudinal microbiology of children with primary ciliary dyskinesia
Woolf Walker 1,2 , Claire Jackson 1,2 , Amanda Harris 2 , Samantha Packham 2 ,
Jane Lucas 1,2 . 1 Primary Ciliary Dyskinesia Research Group, Clinical and
Experimental Sciences, Faculty of Medicine, University of Southampton, United
Kingdom; 2 Primary Ciliary Dyskinesia Diagnostic Service, University Hospital
Southampton NHS Foundation Trust, Southampton, United Kingdom

Table 1. Percentage prevalence of bacteria in PCD children in a tertiary follow up clinic in the
UK (overall and in age bands)
Bacteria

Introduction: Longitudinal changes in the respiratory microbiology of cystic fibrosis is well characterised; Staphylococcus aureus & Haemophilus influenzae are
initially isolated before chronic Pseudomonas aeruginosa colonisation. However
there is a paucity of similar microbiological data for primary ciliary dyskinesia
(PCD).
Aims: Longitudinal assessment of respiratory microbiology in paediatric PCD
patients in a UK specialist centre.
Methods: Results of sputum and cough swab microbiology from PCD patients
(aged 2.1-19.3 years old, n=17) between January 2003–January 2012, were reviewed. Results were divided into 5-year cohorts corresponding to patient age at
time of sample acquisition(table 1).
Results: 168/341 (49.1%) cultures were positive. H. influenzae was most prevalent
(61/168, 36.3%) followed by S. aureus (32/168, 19%), Streptococcus pneumoniae
(27/168, 16%) and P. aeruginosa (16/168, 9.5%). The predominance of H. influen-

H. influenzae
S. aureus
S. pneumoniae
P. aeruginosa
M. catarrhalis
Fungi and yeast
Other

Overall
(n=168)

36
19
16
10
3
7
9

Age band in years (samples)
0–5 yrs
(n=28)

5–10 yrs
(n=67)

10–15 yrs
(n=47)

15–20 yrs
(n=26)

32
15
11
7
7
14
14

18
22
24
19
5
6
6

55
21
13
0
0
0
11

54
11
8
4
0
15
8

zae continued throughout childhood apart from in 5-10 year olds where there were
equivalent numbers of H. influenzae, P aeruginosa, S. aureus & S. pneumoniae
(Table 1).
Conclusion: H. influenzae is the predominant pathogen in our PCD patients
throughout childhood, particularly >10 years old. The progression to chronic P.
aeruginosa colonization seen in CF is not evident in our PCD population.
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344. Biology and treatment of malignant pleural
effusions

Global
Functional
Symptoms

Baseline (n=28)

30 days (n=28)

p value*

33 (17–65)
48 (33–79)
39 (23–63)

50 (33–65)
66 (35–81)
32 (16–46)

0.09
0.07
0.02

Date are expressed as median (25th to 75th percentile); *t-Student for related samples.

3074
The second therapeutic intervention in malignant effusion trial (TIME2): A
randomised controlled trial to assess the efficacy and safety of patient
controlled malignant pleural effusion drainage by indwelling pleural catheter
compared to chest drain and talc slurry pleurodesis
Eleanor Mishra 1 , Helen Davies 2 , John Wrightson 1 , Andrew Stanton 3 ,
Anur Guhan 4 , Christopher Davies 5 , Jamal Grayez 6 , Richard Harrison 7 ,
Anjani Prasad 8 , Nicky Crosthwaite 1 , Y.C. Gary Lee 9 , Robert Miller 10 ,
Brennan Kahan 11 , Najib Rahman 1 . 1 Oxford Respiratory Trials Unit, University
of Oxford, Oxfordshire, United Kingdom; 2 Dept. of Respiratory Medicine,
University Hospital of Wales, Cardiff, United Kingdom; 3 Dept. of Respiratory
Medicine, Great Western Hospital, Swindon, United Kingdom; 4 Dept. of
Respiratory Medicine, James Cook University Hospital, South Tees, United
Kingdom; 5 Dept. of Respiratory Medicine, Royal Berkshire Hospital, Reading,
United Kingdom; 6 Dept. of Respiratory Medicine, Horton Hospital, Banbury,
United Kingdom; 7 Dept. of Respiratory Medicine, University Hospital, North
Tees, United Kingdom; 8 Dept. of Respiratory Medicine, Buckinghamshire
Hospitals NHS Trust, High Wycombe, United Kingdom; 9 Dept. of Respiratory
Medicine, University of Western Australia, Perth, Australia; 10 Dept. of
Genitourinary Medicine, University College London, United Kingdom; 11 Dept. of
Statistics, Medical Research Council, London, United Kingdom
Introduction: Malignant pleural effusions (MPEs) can be treated by indwelling
pleural catheter (IPC) or chest drain and talc pleurodesis (usual care). This is the
first direct, randomised comparison of these techniques as initial therapy assessing
patient reported outcomes.
Methods: Randomised trial of IPC versus usual care (1:1) in patients with symptomatic MPE. IPCs were inserted as day cases, followed by patient education
and home drainage. Usual care was admission for chest drain and talc pleurodesis in patients with good lung re-expansion. The primary outcomes were
daily visual analogue scale (VAS) scores of breathlessness and chest pain over
42 days (100mm line, 0mm = no breathlessness/chest pain, 100mm = maximum
breathlessness/pain).
Results: 106 patients were randomised. Dyspnoea improved in both arms, with no
significant difference in intensity (mean VAS: IPC 24.7mm (SD 18.9), usual care
24.4mm (SD 17.0), difference 0.16mm, 95% CI -6.82 to 7.15, p=0.96). Dyspnoea
decreased by mean 37mm (SD 27.1) IPC arm and 30.2mm (SD 27.7) usual care
arm. Chest pain decreased from baseline in both arms (mean VAS: IPC 20.5mm
(SD 18.2), usual care 17.6mm (SD 16.0), difference 5.4mm, 95% CI -3.0 to 13.8,
p=0.21). Preliminary analysis demonstrated lower initial hospital stay in the IPC
group (median days 0 (IQR 0-1) versus 4 (IQR 2-6)).
Discussion: IPC and usual care are comparably effective treatments for the relief
of breathlessness in patients with MPE. The pain profile of IPC and usual care is
similar over 6 weeks.

3075
Impact of indwelling pleural catheter on quality of life in management of
malignant pleural effusion in patients with advanced malignancies
M.J. Lorenzo 1 , M. Modesto 2 , M. Muñoz 2 , J. Perez 3 , A. Santa-Cruz 3 , E. Bollo 4 ,
S. Fernández 4 , R. Cordovilla 5 , M. Lanchas 5 , J.A. Perez-Fidalgo 6 , E. Cases 1 .
1
Pneumolgy Department, Hospital Universitario y Politécnico La Fe, Valencia,
Spain; 2 Pneumolgy Department, Hospital Provincial, Castellón, Spain;
3
Pneumolgy Department, Hospital de Cartagena, Murcia, Spain; 4 Pneumolgy
Department, Hospital de León, Spain; 5 Pneumolgy Department, Hospital
Universitario Salamanca, Spain; 6 Oncology Department, Hospital Clínico
Universitario, Valencia, Spain
Study objective: Malignant pleural effusion (MPE) is a common complication of
some advanced malignancies with an important negative impact on symptoms and
quality of life (QoL). Indwelling pleural catheter (IPC) is useful for controlling
symptoms due to relapsed MPE. There are scarce data about its impact on QoL in
patients with advanced malignancies.
We aimed to assess the QoL along time in patients with diagnosis of recurrent
MPE and IPC.
Design and methods: A prospective multicentric observational study was performed in five university hospitals in Spain from September 2010 to September
2011. Patients included must have a histological-confirmed advanced malignancy
and a diagnosis of MPE. QoL was assessed by the scale of the EORTC QLQ30.
Three timing cut-off points were considered: previous insertion of pleural catheter
(baseline), at 30 days and at 60 days after insertion.
Results: 52 patients with MPE (median age 66 years; 30 male) were included.
Most frequent symptoms at study entrance were dyspnea(100%), chest pain(42%)
and cough(44%). 52 patients completed baseline QoL questionnaire, 29 at 30
days and 16 at 60 days. At timing cut-off points of 30 days, QoL scales showed
a significant improvement in symptoms severity and a non-significant trend to
improve the global and functional scores.

Conclusions: IPC is a useful tool that increases QoL in the palliative management
of advanced malignancies with MPE.

3076
Mesothelioma in Sunderland U.K 1998 -2011: Chemotherapy usage and
impact on survival
Joanne Anderson, Susan Pollock, Gemma Probert, Stephen Murphy, Ian Taylor,
Kishore Sridharan, Howell Clague. Respiratory Medicine, Sunderland Royal
Hospital, Sunderland, United Kingdom
Background: UK and European guidelines on treatment of mesothelioma recommend combination chemotherapy with Cisplatin/Pemetrexed (CP) in patients with
good performance status. In Sunderland CP chemotherapy has been the standard
treatment for mesothelioma in selected patients since 2006. The aim of this study
was to ascertain the usage of CP for mesothelioma and impact on survival.
Method: Study conducted at Sunderland Royal Hospital. Patients diagnosed with
malignant mesothelioma between 1998-2011 were included. Data collected: demographics, performance status, comorbidity, histology, treatment. Patients were
stratified by date of diagnosis: 1998-2005 and 2006-2011. Factors affecting survival
were assessed by Cox’s regression analysis.
Results: N=209, median (IQ range) age 69 (63-77) years, male 81.8%. Histology:
Epithelioid 48%; Sarcomatoid 12.6%, Mixed 5.2%, Unspecified 34.2%. Proportion treated with chemotherapy 1998-2005 29.3%, 2006-2011 60.2%; OR 3.65
(2.03-6.5). Median (IQR) survival: 1998-2005 8.2 (3.7-19.3) months; 2006-2011
all patients 9.8 (3.7-15.8) months, patients given CP chemotherapy 12.7 (9.8-22.7)
months p > 0.05. On regression analysis treatment with CP appeared to confer a
survival benefit HR (95% CI) 0.30 (0.21-0.43). But overall survival was unchanged
between 1998-2005 and 2006-2011 HR 0.98 (0.72-1.3).
Conclusion: Most patients with malignant mesothelioma are now treated with
carboplatin/pemetrexed combination chemotherapy. However overall survival has
not improved significantly and the apparent benefit of treatment may be due to
patient selection.

3077
Efficacy and safety of autologous blood pleurodesis versus talc pleurodesis in
patients with malignant pleural effusions: Preliminary results
Gulden Sari, Huseyin Yildirim, Guntulu Ak, Muzaffer Metintas. Department of
Chest Disease, ESOGU Medical Faculty, Eskisehir, Meselik, Turkey
Autologous blood pleurodesis in clinical practice has not been evaluated in the
treatment of malignant pleural effusions. The aim of this ongoing study is to
determine the efficacy and safety of autologous blood pleurodesis versus talc
pleurodesis in patients with malignant pleural effusions.
A prospective, randomized trial was carried out in a single centre. Our study has
been conducted since March 2009 and by now comprised 21 patients with recurrent
malignant pleural effusions. Patients were randomized to autologous blood and
talc pleurodesis group. A blood sample of 3 ml/kg was obtained from the patient’s
brachial vein and immediately given into the intrapleural space. Four grams of
talc mixed in 150 mL of normal saline was administered via tube thoracostomy.
Patients were followed up with chest radiographs at 3 days and 1 month after
pleurodesis.
Eight patients were randomly assigned to the autologous blood-treated group and
11 to the talc-treated group until January 2012. Two patients were ineligible due to
rapid progression of systemic disease and death. The median age was 60,7 years.
The success rate was 75% (6/8) in autologous blood group and 82% (9/11) in talc
group. There was no statistically difference between the groups in regard to success
rates (p<0.574). No severe or life-threatening adverse experiences were noted in
the study. Chest pain is the most frequent minor complication in talc group.
According to these preliminary results, we have found that pleurodesis using both
autologous blood and talc showed high efficacy for controlling malignant pleural
effusions.

3078
Time to diagnosis and time to therapy in patients with malignant pleural
mesothelioma (MPM) compared to patients with lung cancer in Denmark
2007 to 2011. A quality assurance analysis
Niels-Chr. G. Hansen 1 , Christian B. Laursen 1 , Karen Ege Olsen 2 , Peter Licht 3 .
1
Department of Respiratory Medicine, 2 Department of Clinical Pathology,
3
Department of Thoracic Surgery, Odense University Hospital, Odense, Denmark
In Denmark patients with pleural diseases are usually first seen by departments
taking care of patients with suspected lung cancer. When “diagnostic packages”
was published in 2008 by the National Board of Health a 28 days maximal time
to diagnosis and a 42 days maximal time to treatment were stated for lung cancer
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as well as for MPM. We wanted to study how well these time frames are fulfilled
for MPM. For the 5-year period 2007 to 2011, we have found 146 MPM patients
in the pathology registry of Odense University Hospital. This is about 30% of all
incident cases in Denmark in the period. MPM was confirmed by histology in 92%
of the cases. Five patients died before the final diagnosis was known. Forty-two
(30%) of 141 patients were treated by best supportive care. Two patients were
lost for follow-up. In three patients therapy was initiated at progression, but in 94
patients therapy began as soon as possible after the diagnosis. Eighty-three had
chemotherapy, 10 had radiotherapy, and one had resection as the first step of the
treatment. For the 141 patients the median time to diagnosis was 38 days (range:
6-127 days). Only 30% of the patients were diagnosed within 28 days. The median
time to therapy for the 94 patients was 58 days (range: 19 - 142 days) - 21% were
treated within 42 days. Among the 77 MPM patients from our primary uptake area
42% were diagnosed within 28 days and 17 out of 54 (32%) were treated within
42 days. In the same period, 84% of patients with lung cancer from our primary
uptake area were diagnosed within 28 days and 74% had started treatment within
42 days.

3079
Clinical role of pleural effusion MMP-3 levels in malignant pleural
mesothelioma
Chiharu Tabata 1 , Aki Murakami 1 , Rie Tabata 2 , Hisaya Okuwa 1 ,
Takashi Nakano 1 . 1 Division of Respiratory Medicine, Department of Internal
Medicine, Hyogo College of Medicine, Nishimomiya, Japan; 2 Department of
Internal Medicine, Hyogo Prefectural Tsukaguchi Hospital, Amagasaki, Japan
Malignant pleural mesothelioma (MPM) is an aggressive malignant tumor of
mesothelial origin associated with asbestos exposure. MPM displays a limited
response to conventional chemotherapy and radiotherapy, so early diagnosis of
MPM is very important. Malignant tumor progression requires destruction of the
basement membrane (BM), which is constructed from extracellular matrix (ECM)
materials. Matrix metalloproteinase (MMP) are thought to be important due to
their wide degrading function. We investigated the pleural effusion MMP-3 levels
of patients with MPM and compared them to those of a population with nonmalignant pleuritis or lung cancer involving malignant pleural effusion. The pleural
effusion MMP-3 concentrations of 52 MPM patients and 67 non-MPM patients
were measured. We demonstrated that the MPM patients had significantly higher
pleural effusion MMP-3 levels than the population with non-malignant pleuritis.

The overall survival of the MPM patients with lower pleural effusion MMP-3
levels was longer than that of those with higher pleural effusion MMP-3levels.

Our data suggest clinical role of pleural effusion MMP-3 levels in malignant
pleural mesothelioma.

in mesothelioma growth and regulation of tumor-stimulated immune reaction is
unknown.
Aim: To examine the functional importance of OPN in experimental malignant
pleural mesothelioma.
Methods: AE17 murine mesothelioma cells which express high levels of OPN,
engineered to stably express short hairpin RNAs (shRNAs) targeting the OPN
transcript. To mimic pleural mesothelioma we intrapleurally injected syngeneic
C57/Bl6 mice with AE17/OPNshRNA or AE17/vector cells. Tumor tissue and
pleural fluid were harvested 15 days post-injection. The presence of pro-tumor
cells including CD11b(+)/F4/80(+)/CD206(+) macrophages and CD11b(+)/Gr1(+)
myeloid suppressor cells were evaluated using FACS.
Results: Pleural tumors in mice injected with AE17/shRNA were significantly
smaller than those developed in mice injected with AE17/vector (mean tumor
weight 428.3±41.2mg versus 107.2±25.6mg, P<0.05). In addition, animals bearing AE17/shRNA tumors had significantly less pleural fluid compared to those bearing control tumors (451.3±48.8μl versus 41.67±4.52μl, P< 0.05). Pleural fluid
CD206(+) macrophages were significantly less in mice with AE17/shRNA tumors
compared to those with AE17/vector. Similarly, pleural fluid CD11b(+)/Gr1(+)
myeloid-suppressor cells were significantly reduced respectively.
Conclusion: OPN promotes experimental mesothelioma growth and formation of
malignant pleural effusion. Importantly, OPN substantially contributes in pro-tumor
inflammatory cell recruitment in the mesothelioma-affected pleural cavity.

345. New bronchodilators and other novel drugs
for asthma and COPD
3081
A dual-acting muscarinic antagonist, β2 -agonist [MABA] molecule
(GSK961081) improves lung function in COPD. A randomised trial
Pascal L.M.L. Wielders 1 , Andrea Ludwig-Sengpiel 2 , Nicholas W. Locantore 3 ,
Suus F. Baggen 4 , Robert H. Chan 5 , John H. Riley 5 . 1 Dept. of Pulmonary
Diseases, Catharina Hospital, Eindhoven, Netherlands; 2 KLB Healthresearch,
KLB Healthresearch, Luebeck, Germany; 3 Quantitative Scieces,
GlaxoSmithKline, Durham, RTP, NC, United States; 4 Clinical Operations,
GlaxoSmithKline, Zeist, Netherlands; 5 Clinical COPD New Chemical Entities,
GlaxoSmithKline, Uxbridge, Middlesex, United Kingdom
Introduction: GSK961081 is a dual pharmacophore demonstrating both muscarinic antagonist and beta agonist activities in one molecule (MABA). Recent
COPD treatment guidelines have recommended that combining bronchodilators
with different mechanisms may increase the degree of bronchodilation for equivalent or lesser side effects (GOLD 2010).
Methods: This was a 4 week, multicentre, randomised, double blind, double
dummy, placebo and salmeterol controlled parallel group study. Dose ranging
across three twice-daily (BD) doses and three once-daily (QD) doses were assessed in moderate and severe COPD subjects. Trough FEV1 at day 29 was the
primary endpoint. Other efficacy endpoints, included serial FEV1 over 24h, FVC,
and rescue salbutamol use. Safety endpoints included heart rate, glucose and QTc
Results: The study recruited 436 subjects. GSK961081 showed statistically and
clinically significant differences from placebo in all doses and regimens for FEV1
trough on day 29 (155-277ml p<0.001). The optimal daily dose was 400mcg,
either as once (400mcg QD) or as twice a day (200mcg BD) dosing with an
improvement in Day 29 trough FEV1 of 215ml (95%CI) (140,290) p<0.001 and
249ml (170,320) p<0.001 respectively. Other efficacy endpoints including FVC
and rescue salbutamol also showed improvement. The molecule showed no effects
on glucose, potassium, heart rate, blood pressure and no dose response effect on
QTc elongation.
Conclusion: This study showed that GSK961081 is an effective bronchodilator in
moderate and severe COPD subjects. GSK961081 was safe and well tolerated.
Clinical Trials Register number NCT01319019. Study code MAB115032 and was
funded by GlaxoSmithKline.

3080
Inhibition of osteopontin modulates tumor-stimulated immune response and
suppresses mesothelioma progression
Ioannis Psallidas, Sophia Magkouta, Apostolos Pappas, Charalampos Moschos,
Maria-Eleni Vazakidou, Charis Roussos, Georgios Stathopoulos,
Ioannis Kalomenidis. Applied Biomedical Research & Training Center
“Marianthi Simou”, Department of Critical Care & Pulmonary Services,
General Hospital “Evangelismos”, School of Medicine, National and
Kapodistrian University of Ath

3082
Lung function effects and safety of fluticasone furoate (FF)/vilanterol (VI) in
patients with COPD: Low-mid dose assessment
Edward M. Kerwin 1 , Catherine Scott-Wilson 2 , Lisa Sanford 3 , Stephen
I. Rennard 4 , Alvar Agusti 5 , Neil Barnes 6 , Courtney Crim 2 . 1 Clinical Science
Centre, Clinical Research Institute of Southern Oregon, Medford, United
Kingdom; 2 Respiratory Medicines Development Centre, GlaxoSmithKline,
Research Triangle Park, United States; 3 Quantitative Sciences Division,
GlaxoSmithKline, Uxbridge, United Kingdom; 4 Department of Internal Medicine,
University of Nebraska Medical Center, Omaha, United States; 5 Thorax Institute,
Hospital Clinic, University of Barcelona, Spain; 6 Respiratory Medicine, Barts
and the London NHS Trust, London, United Kingdom

Rationale: Osteopontin (OPN) is overexpressed in mesothelioma tissue and has
been associated with impaired patient survival. However, whether OPN is involved

Rationale: FF/VI is in development as a novel once-daily (OD) inhaled
corticosteroid/long-acting beta2 agonist combination therapy for COPD.
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Objective: To evaluate the efficacy and safety of FF/VI (100/25 and 50/25mcg) vs
placebo (PBO), FF (100mcg), and VI (25mcg), given OD via a novel dry powder
inhaler for 168 days in moderate-severe COPD patients.
Methods: A multicentre, randomised, PBO-controlled, double-blind, parallelgroup study (N=1030 (ITT)). Co-primary endpoints: weighted mean (wm) FEV1
0–4h (Day 168) to assess the contribution of VI, and trough FEV1 (Day 169)
to assess the contribution of FF and 24h duration of VI. Additional endpoints
included CRQ-SAS dyspnoea and safety.
Results: Co-primary endpoints: see Figure. FF/VI 100/25 was numerically superior to components on dyspnoea score (treatment differences from PBO =0.30
vs 0.06 [FF] and 0.14[VI]). On-treatment AEs were more frequent with active
treatment (54–60%) than PBO (48%). There were no treatment effects on 24h
urinary cortisol, laboratory values, or cardiac monitoring parameters.

Conclusion: Addition of VI to FF produced a clinically significant improvement
in wmFEV1 (0-4h). Addition of FF to VI provided numerical improvements only
in trough FEV1 . Combination therapy was superior to PBO for both co-primary
endpoints. All treatments were well tolerated.
Funded by GSK (HZC112206; NCT01053988).

3083
The safety and tolerability of twice-daily oral doses of AZD5069, a novel
CXCR2 antagonist, in patients with moderate-to-severe COPD
Anne Marie Kirsten 1 , Karin Förster 2 , Eva Radeczky 3 , Anneliese Linnhoff 4 ,
Beatrix Balint 5 , Henrik Watz 1 , Heather Wray 6 , Lynette Salkeld 6 ,
Marie Cullberg 6 , Hung Lam 7 , Bengt Larsson 6 . 1 Pulmonary Research Institute,
Hospital Grosshansdorf, Germany; 2 Practice for Pneumology and Cardiology,
Practice for Pneumology and Cardiology, Berlin, Germany; 3 MEN CARE
Medical Centre, MEN CARE Medical Centre, Százhalombatta, Hungary;
4
Practice for Lung, Bronchial, Allergy and Environmental Medicine, Practice for
Lung, Bronchial, Allergy and Environmental Medicine, Germany; 5 Chest
Diseases Hospital, Deszk, Hungary; 6 Research & Development, AstraZeneca,
Mölndal, Sweden; 7 Research & Development, AstraZeneca, Södertälje, Sweden
Background: This Phase IIa study evaluated the safety and tolerability of the
CXCR2 antagonist AZD5069 in patients with moderate-to-severe COPD.
Methods: This was a 4-week, randomised, double-blind, placebo-controlled, parallel group, multi-centre study. Patients were aged 40–80 years, with a diagnosis
of moderate-to-severe COPD for >1 year. Patients received placebo (PBO) bd
(n=29), AZD5069 50 mg twice-daily (bd) (n=30) or AZD5069 80 mg bd (n=28)
for 4 weeks. Primary safety and tolerability outcome variables included adverse
events (AEs), ECG, haematology, clinical chemistry, urinalysis, vital signs, and
lung function. The pharmacokinetics (PK) of AZD5069 and the effect of exposure
on circulating neutrophils were assessed as secondary objectives.
Results: Patients had a mean age of 64 years (69% male; all white). There were no
deaths. Two SAEs (one with 50 mg and one with 80 mg) were assessed by the investigator as not related to AZD5069. The number of patients with AEs was evenly
distributed across treatment groups. Discontinuation due to AEs was also similar
across treatment groups, but highest in patients receiving AZD5069 50 mg (3, 5
and 2 patients receiving PBO, AZD5069 50 mg and 80 mg respectively). The PK
was as predicted from healthy volunteers, but with higher variability. As expected,
there was an exposure-related, reversible reduction in circulating neutrophils with
AZD5069. No other clinically important changes in primary variables, including
infection rates, were observed with AZD5069.
Conclusions: AZD5069 was well tolerated with no safety issues identified in this
4 week Phase IIa COPD patient trial.

3084
Efficacy and safety of BI 671800, an oral CRTH2 antagonist in controller
naïve patients with poorly-controlled asthma
Rand Sutherland 1 , Kay Tetzlaff 2 , Chad Nivens 3 , Miguel Tsukayama 4 ,
Alfredo Guerreros 5 , Raymond Manuel 6 , Eric Bateman 7 , Jon Blatchford 8 ,
Andrew Fowler 8 , Abhya Gupta 3 . 1 Pulmonary and Critical Care Medicine,
National Jewish Health, Denver, United States; 2 Clinical Development &
Medical Affairs/Therapeutic Area Respiratory Diseases, Boehringer Ingelheim
Pharmaceuticals, Inc, Ridgefield, United States; 3 Clinical Development &
Medical Affairs/Therapeutic Area Respiratory Diseases, Boehringer Ingelheim
Pharma GmbH & Co. KG, Biberach an der Riss, Germany; 4 Pulmonary
Medicine, Clinica Ricardo Palma, San Isidro, Lima 27, Peru; 5 Jefe de la Unidad
de Investigacio y Docencia, Clinica International, Lima, Peru; 6 Clinical
Operations, Boehringer Ingelheim Pharmaceuticals, Inc, Ridgefield, United
States; 7 Department of Medicine, University of Cape Town, South Africa;
8
Clinical Development & Medical Affairs/Therapeutic Area Respiratory
Diseases, Boehringer Ingelheim Ltd, Bracknell, United Kingdom
Background: BI 671800 is an antagonist of the PGD2 receptor, CRTH2. PGD2
stimulates bronchoconstriction and allergic airway inflammation in animal models. Inhibition of CRTH2 may reduce airway inflammatory cells, IL -4, -5, -13
production, serum IgE and airway hyper reactivity.
Objective: To investigate the efficacy and safety of BI 671800 versus placebo
and fluticasone proprionate (FP) in controller-naïve patients with poorly-controlled
asthma.
Methods: Adults with asthma (FEV1 60-85% and ACQ >= 1.5) were enrolled
in a randomized, double-blind, parallel arm study comparing BI 671800 50, 200
or 400 mg bid with matching placebo bid or FP 110 μg bid for six weeks. The
primary study outcome was change in trough FEV1 .
Results: 388 patients were randomised (mean age 37.4 years, FEV1 72.7%, ACQ
2.29). Changes from baseline in adjusted mean (SE) trough morning FEV1 % predicted versus placebo were 3.08% (1.65), 3.59% (1.60) and 3.98% (1.64) for 50,
200 and 400 mg BI 671800 bid respectively, and 8.61% (1.68) for FP (one-sided p
< 0.025 for 200 and 400 mg bid and FP), achieving the primary efficacy outcome
for the study. Change in ACQ mean (SE) scores versus placebo were 0.07 (0.11),
-0.08 (0.11) and -0.06 (0.11) for 50, 200 and 400 mg BI 671800 bid respectively,
and -0.33 (0.12) for FP (one sided p < 0.025 for FP). No significant imbalance
in adverse events, or differences in vital signs or laboratory assessments were
observed.
Conclusion: Treatment with BI 671800 was associated with a significant improvement in FEV1 in controller-naïve patients with poorly-controlled asthma. BI
671800 was well tolerated at total daily doses up to 800 mg for 6 weeks.

3085
Efficacy and safety of BI 671800, an oral CRTH2 antagonist, as add on
therapy in poorly controlled asthma patients prescribed an inhaled
corticosteroid
David Miller 1 , Craig LaForce 2 , Albert Finn 3 , Eric Bateman 4 , Kristin Drda 5 ,
Jon Blatchford 6 , Wanda Broderick 5 , Andrew Fowler 6 , Abhya Gupta 7 ,
Chester Wood 5 . 1 Clinical Research, CRN/Allergy & Respiratory, North
Dartmouth, United States; 2 Clinical Research, Pediatrics, Allergy and
Immunology, Raleigh, United States; 3 Clinical Research, National Allergy
Asthma & Urticaria Centers, North Charleston, United States; 4 Department of
Medicine, University of Cape Town, South Africa; 5 Clinical Development &
Medical Affairs/Therapeutic Area Respiratory Diseases, Boehringer Ingelheim
Pharmaceuticals, Inc, Ridgefield, United States; 6 Clinical Development &
Medical Affairs/Therapeutic Area Respiratory Diseases, Boehringer Ingelheim
Ltd, Bracknell, United Kingdom; 7 Clinical Development & Medical
Affairs/Therapeutic Area Respiratory Diseases, Boehringer Ingelheim Pharma
GmbH & Co. KG, Biberach an der Riss, Germany
Background: BI 671800 is an antagonist of the PGD2 receptor, CRTH2. PGD2
stimulates bronchoconstriction and allergic airway inflammation in animal models. Inhibition of CRTH2 may reduce airway inflammatory cells, IL -4, -5, -13
production, serum IgE and airway hyper reactivity.
Objective: To investigate the efficacy and safety of BI 671800 administered once
in the morning or evening versus a split twice daily dose compared to placebo in
poorly controlled asthma patients as add on therapy to fluticasone propionate (FP)
MDI (88 μg, bid).
Methods: Adults with asthma (FEV1 60-85% and ACQ >= 1.5) were enrolled in a
randomized, double-blind, three period, incomplete cross-over study comparing BI
671800 400 mg AM, PM or 200 mg bid with matching placebo over 3 consecutive
4-week treatment periods. The primary study outcome was change in trough FEV1 .
Results: 108 patients were randomised (mean age 41 yrs, FEV1 73%, ACQ 2.13).
Change from baseline in mean (SE) trough morning FEV1 % predicted versus
placebo were 0.08% (0.62), 0.67% (0.62) and 0.28% (0.61) and change in ACQ
mean (SE) scores were -0.056 (0.063), -0.026 (0.063) and -0.093 (0.062) versus
placebo for 200 bid, 400 PM, and 400 AM BI 671800 respectively (all values
one-sided p > 0.025). No imbalance in adverse events, or differences in vital signs
or laboratory assessments were observed.
Conclusion: Total daily treatment with 400 mg BI 671800 did not demonstrate
additional effect on FEV1 on top of FP. BI 671800 was well tolerated at total daily
doses of 400 mg for 4 weeks.
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3086
Effects of the novel toll-like receptor 7 (TLR7) agonist AZD8848 on
allergen-induced responses in patients with mild asthma
Brian Leaker 1 , Dave Singh 2 , Sam Lindgren 3 , Gun Almqvist 3 , Barbara Young 4 ,
Brian O’Connor 1 . 1 RCT, Respiratory Clinical Trials Ltd, London, United
Kingdom; 2 Medicines Evaluation Unit Ltd, University of Manchester, United
Kingdom; 3 Research and Development, AstraZeneca, Mölndal, Sweden;
4
Research and Development, AstraZeneca, Charnwood, Loughborugh, United
Kingdom
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Background: AZD8848 is an antedrug TLR7 agonist being evaluated for treatment
of asthma and allergic rhinitis. This double-blind, placebo-controlled, randomised,
parallel-group trial (NCT00999466) investigated efficacy, safety and tolerability of
intranasal (IN) AZD8848 in mild-to-moderate allergic asthma patients (pts) who
were subsequently challenged with an inhaled allergen.
Methods: 51 pts (mean age 32 yrs) with a confirmed late asthmatic response
(LAR) received 8 once-weekly IN doses of AZD8848 60μg (n=26) or placebo
(n=25). Key assessments of efficacy and safety were made at 1 and 4 weeks (wk)
after last dose of study drug.
Results: Allergen-induced LAR was 27% lower with AZD8848 than placebo
at 1 wk after last dose (p=0.035); no differences were seen at 4 wk. Similarly,
AZD8848 reduced allergen-induced airway methacholine responsiveness at 1 wk
(p<0.05) but not at 4 wk. There was no significant effect on allergen-induced
increases in sputum eosinophils and Th2 cytokines. AZD8848 was safe and generally well tolerated; most AZD8848-related adverse events were mild and consisted
of headache and influenza-like symptoms. Plasma AZD8848 concentrations (as
metabolite) peaked 15 min after last dose, then rapidly declined to undetectable
levels.
Conclusions: IN AZD8848 attenuated allergen-induced LAR and allergen-induced
increases in airway methacholine responsiveness 1 wk after 8 weekly doses, but
these effects were not maintained at 4 wk. AZD8848 was safe and generally well
tolerated. The data show that IN administration of a TLR7 agonist can ameliorate
allergen-induced responses in the lower airways.
Acknowledgments: Leif Eriksson, Lund University, Sweden.

3087
Effects of anti-M1 prime monoclonal antibody, MEMP1972A following
allergen challenge in patients with mild asthma
Gail Gauvreau 1 , Louis-Philippe Boulet 2 , Donald Cockcroft 3 , Beth Davis 3 ,
Mark Fitzgerald 4 , Richard Leigh 5 , Barbro Dahlen 6 , Irvin Mayers 7 ,
Heleen Scheerens 8 , Romeo Maciuca 9 , John Matthews 10 , Jeffrey Harris 11 ,
Paul O’Byrne 1 . 1 Department of Medicine, McMaster University, Ontario,
Canada; 2 Department of Pneumology, Institut Universitaire de Cardiologie et de
Pneumologie de l’Université Laval, Hôpital Laval, Quebec, Canada;
3
Department of Medicine, University of Saskatchewan, Saskatoon, Canada;
4
Department of Medicine, University of British Columbia, Vancouver, BC,
Canada; 5 Department of Medicine, University of Calgary, AB, Canada;
6
Department of Medicine, Karolinska Institute, Stockholm, Sweden; 7 Department
of Medicine, University of Alberta, AB, Canada; 8 PD Biomarkers, Genentech,
Inc, South San Francisco, United States; 9 Biostatistics, Genetech, Inc, South San
Francisco, United States; 10 Product Development - Immunology, Genentech, Inc,
South San Francisco, United States; 11 Research and Early Development,
Genentech, Inc, South San Francisco, United States
Background: Elevated serum IgE is associated with allergic asthma. Membrane
IgE includes the M1 prime epitope, present in human IgE-switched memory B cells
and plasmablasts. MEMP1972A, a therapeutic antibody specific for M1-prime that
depletes M1-prime-expressing cells.
Aim: To test proof-of-activity of MEMP1972A.
Methods: This randomized, double-blind, controlled study (NCT01196039) assessed the activity and safety of MEMP1972A in adults with mild asthma after
allergen inhalation challenge (AIC). Subjects (n=29) were randomized (1:1) to
intravenous MEMP1972A (5 mg/kg) or placebo every 4 weeks for 12 weeks. The
primary outcome was the area under the curve (AUC) of the late asthmatic response
(LAR) at Wk 12. Secondary outcomes included early asthmatic response (EAR).
Serum total IgE and allergen-specific IgE were measured to confirm mechanistic
activity of MEMP1972A. Other exploratory biomarkers were measured eg sputum
and blood eosinophils.
Results: MEMP1972A treatment was well tolerated. At Wk 12, MEMP1972A
reduced the LAR AUC by 36% (90% CI: -14, 69, p=0.21) and the EAR AUC
by 26% (6, 43, p=0.046) vs placebo. AIC at screening and Wk 12 induced a
∼2-fold increase in allergen-specific IgE which was abrogated by MEMP1972A
and more than ∼10-fold increase in sputum eosinophils, which was reduced by
MEMP1972A at Wk 12. MEMP1972A reduced total IgE by ∼20% at Wk 8, and
blood eosinophils by ∼45% at Wk 28 vs baseline.
Conclusions: Attenuation of EAR, LAR, serum IgE, sputum and blood eosinophils
following AIC is consistent with the mechanism of action of MEMP1972A. Depletion of the M1 prime-expressing B-cell lineage may be effective for the treatment
of allergic asthma.

3088
Home based therapy combined with self management plans reduces
re-admission rates for COPD
Angshu Bhowmik, Matthew Hodson. Respiratory Medicine, Homerton University
Hospital, London, United Kingdom
The UK NHS recommends that hospitals take responsibility for patients readmitted
within 30 days of discharge. We explored the impact on readmission rates of our
“acute COPD early response service” (ACERS), comprising specialist nurses and
physiotherapists with medical input from a respiratory physician.
The ACERS provided daily hospital-at-home therapy. Domiciliary casemanagement including self-management plans and rescue packs were provided
after the acute therapy period. We measured 30-day and 90-day readmission
rates following an admission for exacerbation of COPD over two years starting
November 2009, just after the team commenced work, to estimate the impact on
readmission rates. The rates between the two years were compared using Fisher’s
exact test.
In the first year, 330 patients were discharged following an exacerbation of COPD.
Of these, 58 (17.6%) were readmitted within 30 days and 82 (24.8%) within 90
days. In the second year, there were 271 discharges. The 30 day readmission rate
was significantly lower than in the first year at 26 (9.6%) (p=0.006) and the 90 day
readmission rate was 45 (16.6%) which was also significantly lower (p=0.016).
The month-by-month 30-day readmission rates were generally lower during the
second year.

Figure 1. 30 Day readmission rate.

Conclusion: A dedicated specialist hospital-at-home team for COPD may reduce
30-day and 90-day readmission rates following a hospital admission for COPD
exacerbation.

3089
End of life fears in COPD: The influence of biomedical variables, mental
health status and disease specific anxieties
Isabelle Vaske 1 , Nikola Stenzel 1 , Winfried Rief 1 , Kerstin Kuehl 1 , Klaus Kenn 2 .
1
Department of Clinical Psychology and Psychotherapy, Philipps-University of
Marburg, Germany; 2 Department of Pneumology, Schoen-Klinik Berchtesgadener
Land, Schoenau am Koenigssee, Germany
Introduction: More than half of the COPD-patients report end of life fears. The
available research, however, has not yet identified the influence of unspecific and
disease specific symptoms on these fears in COPD.
Aims: This study aims at investigating the influence of biomedical variables,
mental health status and disease specific anxieties (i.e. dyspnea related fear) on
end of life fears (fear of dying, fear of death).
Methods: 132 rehabilitation patients with COPD (GOLD-II n=30, GOLD-III
n=18, GOLD-IV n=84) completed questionnaires assessing mental health status (Hospital Anxiety and Depression Scale, HADS), disease specific anxieties
(COPD anxiety questionnaire, CAF) and end of life fears (Multidimensional
Orientation toward Dying and Death Inventory, MODDI-F). Pulmonary function
(FEV1 38.83±15.53% pred.), blood-gas analysis and 6-minute walk test (6MWT;
287.39±119.22m) served as biomedical variables.
Results: Hierarchical regression analyses revealed that biomedical variables were
not predictive of “fear of dying” (p=0.48) and “fear of death” (p=.44). However,
mental health status explained incremental variance (“fear of dying”: β=0.39;
p<0.001; “fear of death”: β=0.35; p<0.001). When disease specific anxieties (i.e.
dyspnea related fear) were included as an additional predictor (“fear of dying”:
β=0.28; p<0.05; “fear of death”: β=0.41; p<0.001), mental health status was no
longer significant. Disease specific anxieties completely mediated the contingency
between mental health status and end of life fears (p<0.05).
Conclusions: Psychotherapeutic interventions for COPD patients might not only
consider mental health status, but also disease specific anxieties and end of life
fears.
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Dynamic preferences for site of death among patients with advanced chronic
organ failure
Daisy Janssen 1,2,3 , Martijn Spruit 1 , Jos Schols 3 , Emiel Wouters 1,4 . 1 Program
Development Centre, CIRO+, Horn, Netherlands; 2 Department of Elderly Care
Medicine, Proteion Thuis, Horn, Netherlands; 3 CAPHRI, Maastricht University,
Maastricht, Netherlands; 4 Department of Respiratory Medicine, Maastricht
UMC, Maastricht, Netherlands

3092
A self-management programme of activity coping and education (SPACE) for
COPD: 6 week results from a randomised controlled trial
Katy Wagg 1 , Vicki Warrington 1 , Lindsay Apps 1 , Louise Sewell 1 , John Bankart 2 ,
Mick Steiner 1 , Mike Morgan 1 , Sally Singh 1,3 . 1 NIHR CLAHRC-LNR Pulmonary
Rehabilitation Research Group, University Hospitals, Leicester, United Kingdom;
2
Health Sciences, University of Leicester, United Kingdom; 3 Health and Life
Sciences, Coventry University, Coventry, United Kingdom

Background: Being able to die at the preferred site is seen as a key principle of a
good death. Aims of this study were to assess 1-year stability and determinants of
preferences for site of death among patients with advanced COPD, Chronic Heart
Failure (CHF), or Chronic Renal Failure (CRF) and to assess agreement between
the actual site of death and the site patients indicated in advance as their preferred
site.
Methods: 265 outpatients (105 COPD; 80 CHF; 80 CRF) were recruited. 206
patients (77.7%; 67.2 (13.1) years; 64.1% male) completed 1-year follow-up.
Patients were visited at baseline, 4, 8, and 12 months to assess the preferred site
of death. Patient characteristics were recorded. A bereavement interview was done
with the closest relative of patients who died within 2 years after baseline (n=66,
24.9%) to assess actual site of death.
Results: At baseline, 106 patients (51.5%) preferred to die at home, 61 (29.6%)
at the hospital, 21 (10.2%) at a care home or hospice and 18 (8.7%) did not know.
Patients living with a partner were more likely to prefer to die at home (OR 3.21
(1.73-5.92)). During 1 year, 61.2% of the patients changed their preference for site
of death. During the interview before their death, 34 patients (51.5%) preferred to
die at home; 22 (33.3%) at the hospital; 8 (12.2%) at a care home or hospice and
2 (3.0%) did not know. 57.6% died at the hospital, 27.3% at home and 39.4% died
at the preferred site (Kappa 0.07, p=0.42).
Conclusions: Although most patients preferred to die at home, the majority died
in the hospital. Only 39% of the patients died in the preferred site. However, 61%
of the patients changed their preference for site of death at least once during 1
year.

Introduction: SPACE for COPD is a self-management programme which individuals follow independently with telephone support.
Objective: To test the effectiveness of SPACE on health related quality of life
(HRQoL) and exercise capacity compared with usual GP care at 6 weeks.
Methods: 184 patients with COPD [101male; mean (SD) age 69(9.19) yrs; FEV1
1.45(0.56) l; BMI 27.56(5.2)] were recruited from primary care and randomised
to SPACE or usual care. Blinded measurements were taken at baseline and 6
weeks and included Chronic Respiratory Questionnaire-SR [CRQ-dyspnoea (primary outcome)], Incremental Shuttle Walk Test (ISWT), Endurance Shuttle Walk
Test (ESWT), and the Hospital Anxiety Depression Scale (HADS).
Results: See Table 1.
Conclusion: SPACE is effective in improving HRQoL and exercise capacity, when
compared with usual care. SPACE could be used to facilitate self-management of
patients with COPD in primary care.

3091
Decrease of physical activity in patients with COPD in the course of the
disease
Benjamin Waschki 1,4 , Miriam Schaper 1 , Anna-Lena Sack 1 , Olaf Holz 2,5 ,
Anne Kirsten 1 , Thorsten Meyer 3 , Klaus F. Rabe 2 , Helgo Magnussen 1 ,
Henrik Watz 1 . 1 Pulmonary Research Institute at Hospital Grosshansdorf,
Member of the German Centre for Lung Research, Grosshansdorf, Germany;
2
Hospital Grosshansdorf, Center for Pneumology and Thoracic Surgery, Member
of the German Centre for Lung Research, Grosshansdorf, Germany; 3 Institute of
Epidemiology, Social Medicine and Health System Research, Hannover Medical
School, Hannover, Germany; 4 Department of Internal Medicine II, St. Elisabeth
Hospital, Straubing, Germany; 5 Fraunhofer Institute for Toxicology and
Experimental Medicine (ITEM), Member of the German Centre for Lung
Research, Fraunhofer Institute, Hannover, Germany
Background: COPD is a progressive lung disease that affects physical activity of
patients. Little is known about the changes of physical activity in the course of the
disease.
Methods: We measured total daily energy expenditure, the physical activity level
(total daily energy expenditure divided by resting metabolic rate), and steps per
day by a multisensory armband over a period of 5 to 6 consecutive days in 26
patients with chronic bronchitis and 137 COPD patients (GOLD stage I - IV) at
baseline and at follow-up.
Results: During a median follow-up of 2.8 years (range, 1.8 - 3.5) total daily
energy expenditure decreased from 2708 kcal (SD 590) to 2518 kcal (SD 536)
resulting in an annual rate of decline of 68 kcal (P <0.001). Physical activity level
decreased from 1.57 (SD 0.28) to 1.48 (SD 0.25) resulting in an annual rate of
decline of 0.03 (P <0.001). Steps per day decreased from 6822 (SD 3786) to 5685
(SD 3546) resulting in an annual rate of decline of 418 steps (P <0.001). The
absolute decline of total daily energy expenditure, physical activity level, and steps
per day was independent of baseline disease severity. The relative changes of all
physical activity parameters were higher in patients with severe and very severe
COPD.
Conclusion: Physical activity decreases across all severity stages of COPD in the
course of the disease with relative changes being most prominent in severe stages.

3093
Living with COPD: Psychological distress among family carers
Daniela Figueiredo 1,2 , Raquel Gabriel 1 , Cristina Jácome 1 , Alda Marques 1,2 .
1
Escola Superior de Saúde, Universidade de Aveiro, Portugal; 2 Unidade de
Investigação e Formação Sobre Adultos e Idosos, Universidade do Porto, Portugal
The impacts of Chronic Obstructive Pulmonary Disease (COPD) in terms of patients’ psychological distress have been well reported. However, COPD also poses
several challenges to family carers, as they represent a primary source of support
to patients. Yet, the burden of COPD in terms of family carers’ psychological
distress remains relatively unexplored. This study aimed to assess the presence of
anxiety and depression symptoms among family carers.
A cross-sectional study was conducted with 110 family carers of patients with
COPD, in the central region of Portugal. A structured questionnaire based on
ICF-checklist was used to collect socio-demographic and subjective health status data; Depression and anxiety were measured with the Hospital Anxiety and
Depression Scale (HADS). Descriptive statistics and χ2 tests were applied using
PASW Statistics 18.0. Participants’ mean age was 59.99±12.33 years old and
were mainly female (n=87;79.1%). The majority were spouses (n=75;68.2%) and
caring for more than 4 years (n=66;60%). 67.3% of participants presented anxiety
symptoms, 37.3% depression symptoms and 28.2% presented both. Subjective
mental health was significantly associated with anxiety (p=0.001) and depression
(p=0.001). Subjective physical health was significantly related with depression
(p=0.001). No other statistically significant associations were found.
Caring for a patient with COPD can impact negatively on the psychological health
of family carers. Similar results have been shown in the context of other chronic
conditions, such as cancer, dementia or stroke. The results highlight the need of
supportive interventions tailored to the particularities of DPOC caregiving in order
to prevent burden among family carers.

3094
Reduced exertional dyspnea with supplemental oxygen in patients with
COPD – Characteristics of responders and non-responders
Nina Faksvåg Caspersen, Christine Gudim Karlsen, Anne Edvardsen,
Siri Skumlien. Glittreklinikken, Glittreklinikken, Hakadal, Norway
Introduction: Ambulatory oxygen is recommended for COPD patients who desaturate during activity, and who experience subjective effect of oxygen supplement.
COPD patients with no former oxygen treatment admitted for rehabilitation were
referred to extended testing if oxygen saturation measured by pulse oximetry
(SpO2) during 6-minute walk test (6MWT) fell below 88%.
Aim: Our study aimed at identifying characteristics that differed between patients
who experienced subjective effect of oxygen during constant load treadmill test
and those who did not.

Abstract 3092 – Table 1
SPACE (n=71)

CRQ-dyspnoea
CRQ-fatigue
CRQ-emotion
CRQ-mastery
ISWT (m)
ESWT (s)
HADS-A
HADS-D

Usual Care (n=85)

Baseline

Change (95%CI)

Baseline

Change (95%CI)

3.31
3.96
4.87
5.27
333.54
258.63
5.90
5.29

0.71*** (0.46–0.96)
0.37** (0.17–0.59)
0.31** (0.10–0.53)
0.14 (0.07–0.35)
12.77 (–0.90–26.44)
219.60*** (140.86–298.33)
–0.61* (–1.15 to –0.09)
–0.50 (–1.04–0.04)

2.90
3.81
4.85
5.20
340.96
272.83
6.79
5.14

0.49*** (0.25–0.72)
0.01 (–0.19–0.21)
–0.04 (–0.21–0.13)
–0.10 (–0.31–0.11)
–7.71 (–18.08–2.66)
85.60** (32.39–138.82)
0.12 (–0.37–0.61)
0.12 (–0.39–0.63)

*p<0.05, **p<0.01, ***p<0.001.
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0.33* (–0.001–0.665)
0.37* (0.08–0.66)
0.35* (0.08–0.62)
0.25 (–0.05–0.54)
20.48* (3.78–37.18)
133.99 (39.66–228.32)**
–0.74* (–1.45–0.02)
–0.62 (–1.36–0.12)
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Methods: Lung function was measured and expressed in % of reference values.
Two 5 min constant load treadmill tests were performed at a speed just below
6MWT to mimic walking speed in daily activity. Arterial bloodgas samples were
drawn before stop. Dyspnea was measured on Borg CR10 scale. Blinded and
in random order, patients received oxygen supplement 6 L/min or placebo air
administered continously through nasual catheter.
Results: 27 of 39 patients rated their dyspnoea at least 1 Borg unit lower with
oxygen than without. There were no differences in age (64 (8); 65 (6) p=0,56),
FEV1 (37 (15); 32 (16) p=0,33), RV (193 (74), 171 (88) p=0,46), TLC (115 (40),
107 (49) p=0,66), DLCOVA (38 (15); 37 (23) p=0,94), resting pO2 (kPa) (8,9
(0,6); 8,8 (0,9) p=0,92), nadir pO2 with placebo (6,8 (0,4); 6,5 (0,8) p=0,19), nadir
SpO2 during 6MWT (81(3); 78(5) p=0,10) or pO2 with oxygen (kPa) (10,4 (1,3);
10,9 (1,8), p=0,19) between patients with subjective effect and those without.
Conclusion: None of the registered variables were helpful in predicting subjective
effect of ambulatory oxygen.

3095
A ten-year survey of long term oxygen treatment (LTOT) in severe COPD:
Comparing the survival during telemetric home monitoring vs standard care
Roberto Dal Negro 1,2 , Luca Bonadiman 2 , Claudio Micheletto 3 , Silvia Tognella 1 ,
Paola Turco 2 . 1 Respiratory Unit, Ospedale Orlandi, Bussolengo, VR, Italy;
2
Centro Studi Nazionale di Farmacoeconomia e Farmacoepidemiologia, CESFAR,
Verona, Italy; 3 Respiratory Unit, Ospedale Mater Salutis, Legnago, VR, Italy
Subjects’ survival, is a crucial outcome during long-term oxygen treatment (LTOT).
Methods: The survival of a cohort of 886 patients suffering from very severe
chronic obstructive respiratory disease (COPD) and admitted to long-term oxygen
treatment (LTOT) at home was investigated over the last ten years. Subjects were
divided in two groups well matched for age, sex, lung function and daily oxygen
use: group A, patients managed according to an usual protocol for home assistance, and group B, patients admitted to a telemetric daily monitoring. Statistics:
Wilcoxon’s test was used in order to compare the survival and acute episodes of
relapse, and p<0.05 was accepted.
Results: Mean survival had a significantly longer duration (2.5 fold) in subjects
telemetrically controlled at home (1239.6 days ± 382.1 vs sd 482.6 days ± 273.9
sd, p<0.01). Moreover, episodes of heart failure and of lower airway infections had
a lower incidence in these subjects (17.3 vs 33.0%, and 11.3 vs 21.1% respectively,
both p<0.01). When standardization for age, lung function, smoking habit, and
comorbidities, females still showed a significantly longer survival when managed
according to the telemetric protocol of home LTOT (1166.4 days ± 556 sd vs
1433.7 days ± 656.3 sd, p<0.01).
Conclusions: The telemetric management of home LTOT proves more effective
than standard care in terms of patients’ overall survival. Even if further studies
are needed, a different females’ psychological approach to this particular model of
management and their better acceptance of procedures might presumably contribute
to explain the difference observed in the main outcome.
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LSC 2012 Abstract – Effects of stem cells of healthy or acute lung injury
donors of recipient injury mice
J.D. Silva 1 , B. Paredes 2 , I.M. Araújo 1 , M.L. Pacheco 3 , M.V. Oliveira 1 ,
G. Suhett 2 , L. Faccioli 2 , E.F. Assis 4 , H.C.C. Faria-Neto 4 , R. Goldenberg 2 ,
A.C. Carvalho 2 , M.M. Morales 3 , P. Pelosi 5 , D.G. Xisto 1,3 , P.R.M. Rocco 1 . 1 LIP,
UFRJ, Rio de Janeiro, Brazil; 2 LCMC, UFRJ, Rio de Janeiro, Brazil; 3 LFCM,
UFRJ, Rio de Janeiro, Brazil; 4 LI, FIOCRUZ, Rio de Janeiro, Brazil; 5 DSSID,
University of Genoa, Genoa, Italy
We aimed to investigate the effects of BMDMC from healthy and ALI donors in
experimental model of ALI. For this, 55 female C57BL/6 mice were randomly
assigned into four groups. The control groups received saline. ALI mice received E.coli LPS intratracheally (ALIp) or intraperitoneally (ALIexp). After 24h,
5x106 whole BMDMC from all groups were subjected to in vitro colony forming
units-fibroblastoid (CFU-F) and flow cytometry. After cell characterization, all
animals were treated with saline or BMDMC (i.v.) obtained from healthy and
ALIp and ALIexp donors at 24h. In ALIp, CFU-F assay showed a predominance
of non-stromal cells over fibroblastoid colony. In ALIexp, an irregular CFU-F
morphology was observed. In ALIp, monocytes and T lymphocytes were increased
and hematopoietic precursor cells reduced. At day 7, mortality rate was higher
in ALI groups, and after BMDMC therapy reduced. BMDMCs attenuated lung
mechanics, neutrophils, alveolar collapse, as well as fibers content. Additionally,
reduced the levels of citokynes in lung tissue independent of cell origin. BMDMCs
reduced the inflammatory and fibrogenic processes, improving lung mechanics;
nevertheless, BMDMCs from ALI animals were less effective at reducing the
inflammatory process compared to those originated from healthy donors.

3097
Clara cells serve as the progenitors to regenerate alveolar epithelium in
response to severe lung injury
Dahai Zheng 1 , Gino Limmon 1 , Lu Yin 1 , Nicola Leung 1 , Hanry Yu 2 ,
Vincent Chow 3 , Jianzhu Chen 4 . 1 Interdisciplinary Research Group in Infectious
Diseases, Singapore-MIT Alliance for Research and Technology, Singapore;
2
Dept. of Physiology & Mechanobiology, National University of Singapore,
Singapore; 3 Dept. of Microbiology, National University of Singapore, Singapore;
4
The Koch Institute for Integrative Cancer Research and Department of Biology,
Massachusetts Institute of Technology, Cambridge, United States
Bleomycin treatment or influenza virus infection can induce severe damage in
distal lung with the loss of large amounts of alveolar type II (AT2) and type I
(AT1) cells. During the repair process, new AT2s and AT1s have to be produced
to regenerate the damaged alveoli. A recent study showed that the newly generated AT2s were not derived from pre-existing AT2s after bleomycin treatment,
indicating the existence of other progenitor cells for alveolar regeneration [1]. We
have used a genetic lineage tracing system to follow Clara cells in mice. We show
that large numbers of the newly generated AT2s and AT1s are derived from Clara
cells after alveoli damage by bleomycin treatment or influenza virus infection.
The intermediates between Clara cells and AT2s are SPC-expressing bronchiolar
cells (or SBECs). SBECs are only observed in damaged area and initially positive
for Clara cell marker Clara Cell Secretory Protein (CCSP) and gradually become
CCSP negative. Anatomical analysis shows that SBECs at the tips of bronchioles
appear to dilate to regenerate alveolar epithelium in a process similar to that seen
during the development of embryonic alveolar epithelium. These findings show
that Clara cells are the progenitors to regenerate alveolar epithelium in response
to severe lung damage.
Reference: [1] Chapman, H. A. et al. Integrin alpha6beta4 identifies an adult distal
lung epithelial population with regenerative potential in mice. J Clin Invest 121,
2855-2862 (2011).

3098
Secreted mediators from induced pluripotent stem cells (iPSc) attenuate
fibrosis in bleomycin injured rat lung
Amiq Gazdhar 1 , Iwona Grad 2 , Mathias Gugger 3 , Anis Feki 4 , Thomas Geiser 1 .
1
Division of Pulmonary Medicine, University Hospital, Bern, Switzerland;
2
Department of Gynecology, University Hospital, Geneva, Switzerland;
3
Department of Pathology, University of Bern, Switzerland; 4 Department of
Gynecology, Cantonal Hospital, Fribourg, Switzerland
Background Idiopathic pulmonary fibrosis (IPF) is a progressive interstitial lung
disease resulting from deregulated alveolar epithelial repair, after micro injuries.
There are no promising treatments available hence; novel methods to regenerate
the injured lungs are urgently required. We studied the role of secreted mediators
from induced pluripotent stem cells (iPSc) in bleomycin injured rat lungs.
Methods: iPSc cells were generated from human foreskin fibroblasts by transfection of the transcription factors SOX2,OCT4, KLF4, and c-MYC; after characterization by immunohistochemistry and RT PCR, the colonies were expanded and
the conditioned media (CM) was collected (iPScCM). iPScCM was subjected to
proteomics to analyze the contents. Adult male rats (F344) were instilled intratracheally (i/t) with bleomycin at day 0; 7 days later were treated with iPScCM or
control media (CM) (i/t) and sacrificed 7 days after iPScCM or CM treatment.
Results: Proteomic analysis revealed presence of various interesting cytokines
and growth factors in the iPScCM, which are involved in regeneration process;
the total collagen content after iPScCM treatment was reduced compared to CM
group (753±56.12 ug/mg vs 4182±521.8 ug/mg of wet tissue) as measured by
hydroxyproline assay. Furthermore, TGFβ1 mRNA levels were also reduced after
iPScCM treatment (0.9±0.266 vs 2.4±0.9) (2-CP).
Conclusion: Secreted mediators present in the iPScCM attenuate fibrosis in the
bleomycin injured rat lungs and may offer a novel therapeutic option for pulmonary
fibrosis.

3099
Notch signaling via hairy/enhancer of Split-5 (Hes5) & paired-box containing
gene 6 (Pax6) controls progenitor cell reservoir for repair of airway injury
Parviz Minoo, Yiming Xing. Pediatrics, University of Southern California School
of Medicine, Los Angeles, CA, United States
Background: The airways of the mammalian lung are lined with specialized
epithelial cell types that are the target of airborne toxicants and injury. Notch signaling plays an important role in the ontogeny of these cells, but its contributions
to recruitment, expansion or differentiation of resident progenitor/stem cells in
repair of injured airways remains unknown.
Aims & objective: To elucidate the role of Notch signaling in repair of injured
airway epithelium.
Methods: We used targeted inactivation of, Notch1, via the epithelial-specific
Gata5-cre line in the embryonic lung epithelium.
Results: Notch1(-/-) mice are viable with intact pulmonary epithelial cell fate
determination/differentiation. However, Notch1 was found to be required for normal repair of the injured airway epithelium. Absence of Notch1 reduced the
ability of cells distinguished by expression of PGP9.5, a marker of pulmonary
neuroendocrine cells, which serve as a reservoir for regeneration of Clara cells.
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Hairy/Enhancer of Split-5 (Hes5) and a paired-box containing gene 6 (Pax6) were
found to be downstream targets of Notch1. Both Hes5 and Pax6 expression were
significantly increased in association with Clara cell regeneration in wild type
lungs. Ablation of Notch1 reduced Hes5 and Pax6 and inhibited airway epithelial
repair. Thus, although dispensable in developmental ontogeny of airway epithelial
cells, normal activity of Notch1 is required for repair of the airway epithelium.
The signaling pathway by which Notch1 regulates the repair process also includes
stimulation of Hes5 and Pax6 gene expression.
Supported by NIH, NHLBI & The Hastings Foundation.

3100
Evidence of increased pluripotent cells in adult human lung tissue derived
from fibrotic lungs compared to non-fibrotic control lungs
Katrin Hostettler 1 , Amiq Gazdhar 2 , Thomas Geiser 2 , Michael Tamm 3 ,
Didier Lardinois 4 , Michael Roth 1 . 1 Department of Biomedicine, University
Hospital, Basel; 2 Division of Pulmonary Medicine, University Hospital, Bern;
3
Clinic of Respiratory Medicine, University Hospital, Basel; 4 Division of
Thoracic Surgery, University Hospital, Basel, BS, Switzerland
Introduction: Tissue-specific multipotent stem cells have been identified in the
human lung. However, their role in lung homeostasis or lung disease is not clear.
Methods: Primary human lung cells were cultured from fibrotic adult lung
parenchyma (n=14) and from non-fibrotic control lungs (n=17). The characterization of different cell types was performed by immunofluorescence stainings.
Results: Undifferentiated primary cells grew from adult human lung
parenchyma, showing neither a clear epithelial nor mesenchymal morphology/immunofluorescence typing (=intermediate cells). When cultured in the respective appropriate media, intermediate cells transformed into mesenchymal cells
(positive for fibronectin and α–smooth muscle actin) or into alveolar epithelial type
II cells (positive for E-cadherin and surfactant protein-A). Pluripotency of intermediate cells was proven by positive stainings for Oct3/4 and NANOG. Successful
induction of adipogenic, osteogenic, myogenic, and chondrogenic differentiation
was performed in intermediate cells. Finally, significantly more pluripotent cells
were generated from fibrotic lung tissue (n=14) than from non-fibrotic controls
lungs (n=17).
Conclusions: Our data demonstrate that adult human lung contains pluripotent
cells which are able to differentiate towards an epithelial as well as a mesenchymal cell type solely by changing their microenvironment. These pluripotent
cells might have a pivotal function in lung homeostasis and tissue repair. The
observed increased incidence of these cells in fibrotic lung tissue suggests a role
in fibrogenesis.

3101
Adrenaline stimulated mesenchymal stem cells modulate inflammation in
lipopolysaccharide induced lung injury
Xiaodan Wu 1 , Chunxue Bai 1 , Xiangdong Wang 1,2 . 1 Department of Pulmonary
Medicine, Zhongshan Hospital, Fudan University, Shanghai, China; 2 Biomedical
Research Center, Zhongshan Hospital, Fudan University, Shanghai, China
Introduction: Bone marrow derived mesenchymal stem cells (BMSCs) could
modulate inflammation. Adrenergic receptor agonists could increase DNA synthesis and protect oxidative stress in mesenchymal stem cells. We investigated
the potential role of adrenaline stimulated BMSCs on lipopolysaccharide (LPS)
induced lung injury in vitro.
Methods: BMSCs from rats were cultured with adrenaline at 0-100μM, followed
by determination of CCK8. The optimal concentration was chosen for latter study.
BMSCs and lung cells from normal or LPS injured rats were co-cultured in a
Transwell system (8μm pore size) for 36h. The migrated BMSCs were stained

by Giemsa. BMSCs and alveolar macrophages were co-cultured with LPS or
adrenaline in Transwell (0.4μm pore size) for 6h. The supernatant was collected
for cytokines (TNF-α, IL-1beta, IL-6, IL-10, IL-13, angiopoietin-1, KGF and
IL-1ra) analysis by ELISA, and the mRNA expression levels in BMSCs were
determined by PCR.
Results: Adrenaline at 10μM promoted proliferation and migration of BMSCs
towards injured lung. Adrenaline could enhance the inflammation modulation
effects of BMSCs by decreasing TNF-α, IL-1beta and IL-6, and increasing IL-10.
Adrenaline could also increase angiopoietin-1 mRNA expression of BMSCs.
Conclusions: Adrenaline could help BMSCs modulate LPS induced lung injury in
vitro, probably through promotion of proliferation, migration and angiopoitein-1
secretion.
3102
LSC 2012 Abstract – Mesenchymal stromal cells identified in tissue from
lung-transplanted patients
S. Rolandsson 1 , A. Andersson-Sjöland 1 , J. Brune 2 , L. Eriksson 3 , I. Skog 3 ,
L. Hansson 3 , L. Bjermer 3 , S. Scheding 2 , G. Westergren-Thorsson 1 . 1 Exp. Med.
Sci., Lund, Sweden; 2 Stem Cell Center, Lund, Sweden; 3 Clin. Med. Sci., Lund,
Sweden
Background: Chronic rejection expressed as bronchiolitis obliterans (BO) is seen
in 50% of lung-transplanted (LT) patients. BO is characterized by extra cellular
matrix deposition, where the fibroblast is thought to be a key player. The fibroblast
origin is at present not fully known. The fibrocyte is one of the potential origins,
and our group has shown that fibrocytes are associated with remodelling in BO. In
this study we focused on another origin the mesenchymal stromal cell (MSC).
Objectives: Our aims were to examine whether MSC are present in tissue from
LT patients. We wanted to evaluate whether these cells displays characteristic
MSC properties such as adherent clonal growth, multi-lineage potential and a
characteristic surface marker profile.
Methods: MSC were isolated from biopsies of LT patients and the single cell
suspension was seeded in colony-forming unit-fibroblast (CFU-F) assays. Isolated
MSC were differentiated towards adipocytes, osteoblasts and chondrocytes.Their
surface markers was examined by flow cytometry.
Results: MSC isolated from LT patients formed typical colonies, displayed
spindle-shaped morphology and adhered to plastic. Furthermore, cells displayed
multi-lineage potential. Analysis of the surface markers showed that MSC showed
expression of CD73, CD105 and CD90, but lacked expression of CD45 and CD34.
Conclusions: Our study suggests that MSC are present in lung tissue from LT
patients. These cells display colony growth, multipotential and a characteristic
MSC surface marker profile.
3103
LSC 2012 Abstract – TGF-β1 regulates the epithelial supportive capacity of
mesenchymal stromal cells
Jonathan McQualter, Rosa McCarty, Ivan Bertoncello. Department of
Pharmacology, University of Melbourne, Melbourne, United Kingdom
Despite recent advances in biomarker profiling, prospective isolation and clonogenic assay of putative lung stem cells their regenerative capacity remains illdefined. On that account we have developed a clonogenic colony-forming assay
that has enabled us to identify a population of multi-potent lung epithelial stem
cells (EpCAMhi CD49fpos CD104pos CD24low) that are able to self-renew and
give rise to airway and alveolar epithelial cell lineages. However,the intrinsic
regenerative potential of stem cells is conditional upon their interaction with
permissive and restrictive microenvironmental cues. On this note, we have shown
that the proliferation and differentiation of lung epithelial stem cells in vitro is
dependent on co-culture with endogenous lung mesenchymal stromal cells (EpCAMneg Sca-1pos), or mesenchyme-derived growth factors including FGF-10
and HGF. On the flip side, we have shown that more differentiated mesenchymal
stromal cells (FGF-10low α-SMApos) are unable to support epithelial colony
formation. Importantly, we have shown that the capacity of mesenchymal stromal
cells to support epithelial stem cells is regulated by TGF-β1 and can be reversed
by blockade of SMAD2/3 phosphorylation downstream of TGF-β activation. This
data suggests that TGF-β mediated mesenchymal differentriation in chronic lung
diseases may obstruct epithelial regeneration.

348. Act to change tobacco epidemics
3104
Stop smoking prevention in the BOLD study
Louisa Gnatiuc, Bernet Kato, Peter Burney. Respiratory Epidemiology and
Public Health, Imperial College London, London, United Kingdom
Background: Tobacco smoking is a risk factor for COPD. Stop smoking strategies
are associated with slower lung function decline. We used the BOLD data to
describe the use of stop smoking prevention across 20 sites.
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Methods: Reported use of stop smoking advice and medicines was assessed among
population based samples of smokers aged 40+ with and without Chronic Airways
Obstruction (CAO) (FEV1/FVC<Lower Limits of Normal).
Results: Smoking prevalence ranged from 8.5% in Mumbai, India to 69.5% in
Cape Town, S. Africa. The rate of stop smoking prevention use ranged from
0% in Mumbai and Pune, India to 24.7% in Lexington, USA. It was higher in
current smokers than in ex-smokers (13.3% vs 6.3%, p<0.0001), in those with
CAO than in those without CAO (15.3% vs 7.7%, p<0.0001) and in high income
countries (HIC) than in low and middle income countries (LMIC) (11.6% vs 1.9%,
p<0.0001).
The use of stop smoking prevention was more likely in women, younger, more
educated people (OR=1.36; 95%CI 1.18-1.56), those with low lung function
(OR=3.93; 95%CI 1.58–9.75), comorbidities (OR=1.41; 95%CI 1.04-1.91), symptoms (OR= 1.71; 95%CI 1.21-2.42) and increased with each 10pack-years smoked
(OR=3.47; 95%CI2.61- 4.61). Overall positive effects did vary across sites except
for the effect of gender and education but these differences do not explain the
difference in use between LMIC and HICs.
Ecological analyses suggest little positive effect of high usage of stop smoking
prevention.
Conclusion: Use of stop smoking prevention is associated with chronic respiratory
disease and pack-years smoked, is higher in current smokers than in ex-smokers
and in HICs than in LMICs. Understanding factors influencing use and optimising
use in current-smokers and LMICs are important.

Despite the ban on misleading descriptors such as light or mild cigarettes in
Europe, there are still widespread misperceptions of the relative harmfulness of
different brands of cigarettes among smokers. This study examined the extent to
which smokers in three European countries believed that some cigarette brands
are less harmful and why, using data from the International Tobacco Control
(ITC) Europe surveys. Cross-sectional analyses were completed among nationally
representative samples of 4,956 current smokers (aged ≥ 18) from Germany (n =
1,515), France (n = 1,735) and the United Kingdom (n = 1,706) conducted between
September 2006 and November 2007. Logistic regression models examined
whether outcomes, including beliefs that some cigarettes could be less harmful than
others, varied by socio-demographic and country of residence. Around a quarter
of smokers in the UK and France, and a third in Germany believed some cigarettes
are less harmful than others. Overall, of smokers who falsely believed that some
cigarettes are less harmful, 86.3% thought that tar/nicotine yields, 48.7% taste, and
40.4% terms on packs such as ’smooth’ or ’ultra’ indicated less harmful brands.
About a fifth of smokers across all countries chose their brand based on health
reasons, and a similar proportion gave tar yields as a reason for choosing brands.
Our research suggests that the current European Tobacco Products Directive is inadequate in eliminating misperceptions about the relative risk of brand descriptors
on cigarettes. There is therefore an urgent need to protect smokers in Europe from
these misperceptions via stronger measures such as plain packaging regulations.

3107
Tobacco control attitudes of Portuguese physicians: Are they role models?
Sofia Belo Ravara 1 , Pedro Aguiar 2 , Miguel Castelo-Branco 1 , José
Manuel Calheiros 1,3 . 1 Health Sciences Research Centre (CICS), Faculty of Health
Sciences (FCS), University of Beira Interior (UBI), Covilhã, Portugal; 2 National
School of Public Health, Universidade Nova de Lisboa, Lisbon, Portugal;
3
Board, National Institute of Public Health Dr. Ricardo Jorge, Lisbon, Portugal

3105
Smoking rate in 12-15 years old Parisian school is sensitive to political
decisions
Bertrand Dautzenberg 1,4,5 , Maryvonne Noel 2 , Pierre Birkui 1 ,
Marie-Dominique Dautzenberg 1,3,5 . 1 Association, Paris Sans Tabac, Paris,
France; 2 Infirmière Conseillère, Rectorat AcAdémie de Paris, France;
3
Consultation Tabacologie, Hôpital Necker-Enfants Malades, Paris, France;
4
Unité Tabac Service de Pneumologie, GHU Pitié-Salpêtrière-Charles Foix,
Paris, France; 5 Association, OFT, Paris, France
The first cancer plan was launched with force, funded and followed with a strong
commitment by the head of state. The second cancer plan included only limited
measures against smoking and was accompanied by the cessation of funding and
lack of control.
Methods: The cross-sectional survey conducted annually PST on 2% of students
per class randomly and distributed and collected with the help of the Rector of
the Academy of Paris gives an image of smoking among college students, we
compare the rate of smoking daily among college students (12-15 years) the 2
years preceding each of the plans (2000-2001 and 2006-2007) in the second and
third years of each of the two plans (2010-2011 and 2004 -2005).
Results: Half the leading cancer plan has helped lower smoking rate of 12.0%
to 5.8% (13.6% to 5.7% in girls and 10.3% to 5.9% in boys) to 52% of relative
decline. For the entire foreground is the relative decline of 73% with a rate of
smoking at the end of plan by 3.2%.

Background: In 2008, Portugal implemented a partial, poorly-enforced smoking
ban. In 2009, the authors carried out a survey to evaluate among Portuguese
physicians: smoke-free policy (SFP) attitudes and beliefs.
Methods: Questionnaire-based cross-sectional study, conducted during two main
medical conferences, using a convenience-sample methodology. Sample: n=607:
62.7% female; median age 34 years; 57.6% GPs; 33.1% hospital-specialists; 9.3%
young graduates; response rate >62%. Chi-squared and MacNemar tests, and
Multilogistic regression (MLR) were performed.
Results: Of the participants, 54% believed that SFP would reduce tobacco consumption and disease burden, and 36.7% believed that SFP would help smokers
to quit. 97% reported that SHS was harmful and 34.6% believed that SHS could
be eliminated by ventilation systems. The majority (≥98%) agreed with indoor
smoke-free workplaces, schools and healthcare and, to a significant lesser extent (p<0.001), with smoke-free hospitality venues (≥ 85%), and smoke-free
private settings (≥ 78.5%), and even less with healthcare and schools outdoors
bans (≥75.8%). MLR showed that age, specialty, graduate training in smoking
prevention, and smoking behaviour influenced TC attitudes.
Conclusions: Agreement to SFP was high, but significant lower for indoor leisure
and private settings, and even lower for outdoors bans. Few physicians were
aware of the public health benefits of SFP. These findings suggest that Portuguese
physicians’ TC attitudes and knowledge do not correlate with their status as “role
models”. This may contribute to the current lack of comprehensive TC policies
in Portugal, and undermine social norm change. Physicians’ training in TC must
become a priority.

3108
Counselling of Dutch physicians to prevent second-hand smoke exposure in
children: A cross-sectional study
Sasha Hutchinson 1 , Ilse Mesters 2 , Jennifer Kuijlaars 1 , Jean Muris 3 , Onno van
Schayck 3 , Frans Feron 4 , Edward Dompeling 1 . 1 Paediatric Pulmonology, School
for Public Health and Primary Care (CAPHRI), Maastricht University Medical
Centre (MUMC), Maastricht; 2 Epidemiology, CAPHRI, MUMC, Maastricht;
3
General Practice, CAPHRI, MUMC, Maastricht; 4 Social Medicine, Faculty of
Health, Medicine and Life Sciences, MUMC, Maastricht, Netherlands
The first phase of second cancer plan has had the opposite effect with a rise in
smoking rates by 3.7% to 4.5% for females and 2.6 to 3%, 8% for boys is a relative
rise 29% and smoking rates by 4.1%.
Conclusions: A few years apart national tobacco policies can make the best and
the worst. Abandoning teenagers recently at their smoking policies hamper the
future of a generation, and cutting back the significant benefits of the first cancer
plan.

3106
Do smokers in Europe think all cigarettes are equally harmful?
Abraham Brown 1 , Ann McNeill 2 , Ute Mons 3 , Romain Guignard 4 . 1 Centre for
Tobacco Control Research, Institute for Social Marketing, University of Stirling,
United Kingdom; 2 UK Centre for Tobacco Control Studies, Division of
Epidemiology and Public Health, University of Nottingham, United Kingdom;
3
Unit Cancer Prevention and WHO Collaborating Centre for Tobacco Control,
German Cancer Research Center (DKFZ), German Cancer Research Center,
Heidelberg, Germany; 4 French Institute for Health Promotion and Health
Education (INPES), French Institute for Health Promotion, Saint-Denis, France

Introduction: Worldwide children are still exposed to second-hand smoking
(SHS), especially at home. Physicians could effectively help prevent SHS in
children by increasing parental awareness.
Aim: This study evaluated the practices of Dutch physicians regarding parental
counselling to prevent SHS in children. We hypothesized that physicians insufficiently discuss SHS in children with parents due to lack of time and fear of
damaging the doctor-patient relationship.
Methods: All paediatricians (n=96), doctors of child and youth health care (n=82),
and general practitioners (n=542) of the South Limburg area in the Netherlands
were invited to complete an internet questionnaire. They were queried about
their: gender, work experience, personal smoking habits, practices and education
regarding SHS in children.
Results: The total response rate was 33.5% (n=241). Only 10.8% of the physicians
discussed SHS in children always and 53.5% occasionally. The practice of addressing SHS in children did not differ between the specialities. Counselling was more
likely when children presented with asthmatic complaints or with increased risk
of respiratory diseases, in respectively 82.7% and 65.8% of the physicians. Lack
of time was the most applicable barrier for 13.5% of the physicians. Only 23.6%
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of the physicians had education about counselling regarding SHS in children. Of
those without education, 49.2% wants to be educated.
Conclusion: Dutch physicians insufficiently discuss second-hand smoking in children and lack of time was the most frequent barrier. Child healthcare practices
should make more efforts to increase parental awareness and actively contribute to
the decrease of SHS in children.

3109
Gain in survival due to smoking cessation in the Italian population
Giulia Carreras 1 , Andrea Martini 1 , Giuseppe Gorini 1 , Laura Carrozzi 2 ,
Francesco Pistelli 2 , Carlo Zerbino 3 , Franco Falcone 3 , Giovanni Viegi 4,5 .
1
Environmental and Occupational Epidemiology Unit, Cancer Prevention and
Research Institute (ISPO), Florence; 2 Cardiothoracic and Vascular Department,
University Hospital, Pisa; 3 General Management, Italian Association of Hospital
Pulmonologists (AIPO) Research, Milan; 4 Institute of Clinical PHysiology (IFC),
National Research Council (CNR), Pisa; 5 Biomedicine and Molecular
Immunology (IBIM), National Research Council (CNR), Palermo, Italy
Introduction and aim: Smoking is the largest preventable cause of health impairment. An important and challenging task for health professionals is to communicate
the health benefits associated with smoking cessation. A simple and effective way
could be to compute, for each individual smoker, the number of life years which
he/she may gain by quitting smoking. Aim of the study was to estimate gain in
life years associated with smoking cessation by using Italian data.
Methods: We computed mortality tables [1] based on Italian data, specific for
current and former smokers. Subsequently, the survival curves of former and
current smokers were compared to estimate the number of life years gained with
quitting smoking at various ages [2], by gender and number of cig. smoked per day.
Results: As an example, based on the implemented statistical model, men and
women smoking 10-19 cig. per day and quitting at age 30, 40, 50, or 60 years,
gained about 7, 7, 6, or 5, and 5, 5, 4, or 3 years of life, respectively. The gain in life
years was higher for men and women smoking more cig. per day (9 years for > 20
cig.) and lower for light smokers (2 years for 1-9 cig.) and related to age of quitting.
Conclusions: Cessation at any age provides meaningful life gain, especially for
heavy smokers. The novelty of this study is to provide estimates of life years gain
for Italian smokers who quit according to the number of cig. smoked per day.
[1] Woloshin S, et al. The risk of death by age, sex, and smoking status in
the United States: putting health risks in context. J Natl Cancer Inst 2008; 100:
845-853. [2] Doll R, et al. Mortality in relation to smoking: 40 years’ observations
on male British doctors. BMJ 1994; 309: 901-911.

3110
Factors influencing dropout of a smoking cessation consultation in patients
treated with varenicline
Sergio Campainha Fernandes, Carla Ribeiro, Regina Monteiro, Ana Antunes,
Miguel Guimarães, Ivone Pascoal. Pulmonology, Vila Nova de Gaia Hospital
Centre, Vila Nova de Gaia, Portugal
Introduction: Smoking cessation clinics have high dropout rates. Reasons are
often not clear.
Aim: To determine factors influencing dropout of smoking cessation clinics in
patients treated with varenicline.
Methods: Retrospective cohort of patients started on varenicline. Comparative
analysis of patients who dropped out (group 1) or not (group 2) our clinic at 4, 12,
24 and 52 weeks according to demographics, attempts to quit smoking, previous
diseases, motivation (Richmond) and dependence (Fagerstrom) assessed on first
consultation.
Results: We included 120 patients (70% male), mean age 46.6±10.3 y.o., mean
31.3±21.3 P.Y. smoking. Motivation: 8.4±1.2; Dependence: and 4.8±2.2. Fortysix patients (38.3%) had respiratory, 29 (24.2%) cardiovascular and 7 (5.8%)
controlled psychiatric disease. Varenicline was taken on average 8.3±3.8 weeks.
Dropout rates were 8.3%, 20.1%, 30.8% and 40.6% at 4, 12, 24 and 52 weeks.
At week 4 dropout was observed in older age (p = 0.018) and individuals with
no respiratory disease (p=0.043). There was negative relation between motivation
and dropout at week 12 (p=0.05) and between dependence and dropout at week
24 (p=0.04). Smoking in the previous appointment increased dropout risk at 24
and 52 weeks (p=0.001 and p=0.04). Adherence to varenicline therapy lowered
dropout risk at 24 and 52 weeks (p=0.0001 and p=0.001).
Conclusion: Younger individuals with no respiratory disease, less dependent and
less motivated tend to dropout more. At week 24 and 52 those who continue
smoking and do not adhere to varenicline quit more. Our results may help to
identify individuals most likely to abandon programs and improve strategies to
address them.

3111
Smoking influence in management of patients followed in an asthma unit
Ezequiel Ortega Sáenz de Tejada, Jose Luis Velasco Garrido, Nuria Maria Reina
Marfil, María Victoria Hidalgo Sanjuán. Pulmonology, Virgen de la Victoria
University Hospital, Malaga, Spain
Target: We wanted to know the smoking influence in our asthmatic population
and how tobacco can affect their asthma evolution and control.

Method: We analyzed patients that were followed in our asthma unit in last 3
months. We totally recruited 141 patients (48 men (34%) and 93 women (66%),
average age = 49.99±16.90 years old). We registered their smoking history and
phase, control and crisis of asthma in the last year.
Results: 5 patients (3.5%) were in intermittent asthma, 18 (12.8%) mild persistent, 69 (48.9%) moderate persistent and finally 49 (34.8%) severe persistent.
About control we observed 32 patients (22.7%) were well-controlled, 51(36.2%)
were partially-controlled and 58 (41.1%) were not-controlled. The smoking history showed 18 patients (12.8%) were active smokers, 25 (17.7%) ex-smokers
and 98 (69.5%) non-smokers. If we analyze the smokers ones, 9 (50%) were
moderate-persistent asthmatics, 8 (44.4%) severe-persistent and only 1 patient
(5.5%) was mild-persistent. Ex-smokers: 10 of them (40%) were severe-persistent,
9 (36%) moderate-persistent and 5 (20%) mild-persistent. About control of asthma,
11 smokers (61.1%) and 12 ex-smokers (48%) were not-controlled; 7 smokers
(38.8%) and 9 ex-smokers (36%) were partially-controlled. Only 4 ex-smokers
(16%) were well-controlled. Finally, 39 patients (27.7%) visited emergency units
in the last year. 14 of them were smokers (35%) and 11 ex-smokers (28%). In
the same way, 14 of total smokers (77%) needed emergency units care. So 11
ex-smokers (25%).
Conclusions: Tobacco can affect the asthma management. Smokers and exsmokers have worse control of asthma than non-smoker people, and they use to
have more severe asthma too.

349. Immunologic mechanisms in COPD and
asthma
3112
The profile of dendritic cell and T cell response is related to the viral trigger
in children with severe asthma exacerbation
Clémence Mordacq 1,2 , Antoine Deschildre 1,2 , Isabelle Tillie-Leblond 1 ,
Anny Dewilde 3 , Muriel Pichavant 1 , Caroline Thumerelle 2 , David Romero 2 ,
Philippe Gosset 1 . 1 CIIL-LI3- INSERM 1019 - CNRS UMR 8204, Institut Pasteur
de Lille, France; 2 Pneumologie et allergologie Pédiatriques, Hôpital Jeanne de
Flandre, CHRU Lille, France; 3 Laboratoire de Virologie, CHRU Lille, Lille,
France
Viral infection are associated with asthma exacerbations (AE). Activation of dendritic cells (DC) plays a key role in the response to virus and drives the activation
and polarization of T cells. Mobilization of Pattern Recognition Receptor (PRR):
Toll Like Receptor (TLR3), RNA helicases (RIG-I, MDA-5) are involved. Our purpose was to analyze expression and function of the PRR in DC and to corroborate
this with the presence of virus and the T cell response.
Methods: 54 allergic asthmatic children (6-15 y) included during hospitalization
for severe AE. Virus identified on nasal secretions by RT-PCR. T cell response
determined in blood and induced sputum at the inclusion and in the stable state,
8 weeks later. Mononuclear cells (MNC) stimulated in vitro with poly(IC) and
liposomes containing poly(IC) and levels of IL-4, IFN-g, IL-17A measured. Expression of markers of maturation (CD80, CD86) and PRR studied in circulating
DC by flow cytometry.
Results: Virus were indentified in 60% (Rhinovirus: 82%). A Th1 and Th17 (IFNg,
IL17A) response was observed in the airways and the blood from the infected
patients (V+) during exacerbation whereas a Th2 (IL-4) response prevailed in
non-infected patients (V-). The stimulation of MNC induced a Th2 and Th17
response for V+ at inclusion, but Th1 in V-. A defect in RNA helicases expression
by blood DC was observed in V+ at inclusion, while the expression of the markers
of maturation did not differ among both groups.
Conclusion: Viral infection modifies the T cell response during AE and is associated with a defect of RNA-helicase expression in DC. This could contribute to
describe new mechanisms in the virus induced AE.

3113
Lung dendritic cells from chronic obstructive pulmonary disease patients
induce type 1 T regulatory cells
Maria Tsoumakidou 1,2 , Sofia Tsousa 2 , Maria Semitekolou 2 ,
Panagiota Panagiotou 1 , Anna Panagiotou 1 , Eleni Litsiou 1 , Ioannis Morianos 2 ,
Maria Konstantinou 3 , Konstantinos Potaris 3 , Spyros Zakynthinos 1 ,
Georgina Xanthou 2 . 1 Critical Care Medicine and Pulmonary Services,
Evangelismos General Hospital, Athens, Greece; 2 Cellular Immunology,
Biomedical Research Foundation of the Academy of Athens, Greece; 3 Thoracic
Surgery, Sotiria Chest Hospital, Athens, Greece
The high mortality rate and health care costs associated with Chronic Obstructive
Pulmonary Disease (COPD) are due to a great extend to recurrent infectious exacerbations. Impaired T cell immunity might explain this susceptibility to infections.
Mature dendritic cells (DCs) are crucial players in the induction of T cell responses
against infectious agents. By contrast, immature DCs induce tolerance by promoting the differentiation of regulatory T cells (Tregs). We have previously shown
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that lung DCs of COPD patients express low levels of co-stimulatory molecules,
respond poorly to stimulation and display low ability to prime autologous lung T
cells and allogeneic naive T cells. Importantly, naïve T cells primed with lung DCs
from patients with COPD inhibit T cell proliferation. Here, we have characterized
the gene and protein expression profile of these regulatory cells and investigated
the mechanism of their suppressive function. Naïve CD4+ T cells primed with
lung DCs from patients with COPD showed increased gene expression for Foxp3,
Ahr and GATA3 (assessed by qRT-PCR) compared to T cells primed with lung
DCs from smokers without COPD. Accordingly, flow cytometry analysis showed
higher IL-10 and Foxp3 intracellular protein expression. These findings suggest
that the induced regulatory cells are Tregs type 1. Type 1 Tregs suppress immune
responses primarily through IL-10. Indeed, naïve T cells that had been primed
with COPD lung DCs failed to inhibit T cell proliferation in the presence of
blocking IL-10 receptor antibody. Our findings show that lung DCs from patients
with COPD induce type 1 Tregs.

3114
Lung B cell-derived CXCL13 is critical for lymphoid follicle formation in
chronic obstructive pulmonary disease
Eleni Litsiou 1 , Maria Semitekolou 2 , Ioannis Morianos 2 , Aikaterini Tsoutsa 1 ,
Panagiota Kara 3 , Dimitra Rontogianni 3 , Ion Belenis 4 , Maria Konstantinou 5 ,
Konstantinos Potaris 5 , Georgina Xanthou 2 , Spyros Zakynthinos 1 ,
Maria Tsoumakidou 1,2 . 1 Critical Care Medicine and Pulmonary Services,
Evangelismos General Hospital, Athens, Greece; 2 Cellular Immunology,
Biomedical Research Foundation of the Academy of Athens, Greece; 3 Pathology,
Evangelismos General Hospital, Athens, Greece; 4 Thoracic Surgery,
Evangelismos General Hospital, Athens, Greece; 5 Thoracic Surgery, Sotiria
Chest Hospital, Athens, Greece
Lymphoid follicles (LFs) that have a similar organization to lymph nodes are
found in small airways and alveoli in Chronic Obstructive Pulmonary Disease
(COPD), but the mechanism of their development is unclear. During lymph node
ontogeny lymphotoxin (LT)-expressing lymphoid-tissue inducer cells induce lymphokine production (mainly CXCL13) to LT-receptor-expressing stromal cells.
Lymphokines attract haemopoietic cells leading to lymphoid organ development.
We examined peripheral lung tissue from COPD patients with LFs (COPD-LF+ ),
without LFs (COPD-LF- ) and never-smokers. Lung CXCL13 was significantly increased in COPD-LF+ compared to COPD-LF- and never-smokers and positively
correlated to surface area of LFs. Immunostaining showed CXCL13 expression
in B cell areas of LFs. Flow cytometry indicated that among lung cells, B cells
have the highest expression for LT receptors. Ex-vivo, lipopolysaccharide (LPS)
and a LT-receptor agonist induced CXCL13 production to whole lung cell cultures
from COPD-LF+ . The LPS induction of CXCL13 was decreased by neutralizing
LT. Depletion of B cells from the cultures significantly decreased CXCL13 and
LT. Isolated lung B cells showed high migration towards lung tissue homogenates
from COPD-LF+ that was significantly decreased by CXCL13 neutralization.
When isolated lung B cells were exposed to CXCL13, LT was significantly increased, indicating a positive feedback loop between LT and CXCL13. We propose
that the initiating event to LF formation in CODP is B cell stimulation, leading
to LT expression and CXCL13 production. CXCL13 positively feeds back LT,
amplifying its levels and attracting more B cells that organize themselves into
LFs.

3115
Dendritic cells-nerve interaction in allergic airway inflammation
Duc Dung Le 1,2,4 , Sabine Rochlitzer 4 , Ulrike Funck 2 , Hendrik Suhling 2 ,
Robert Bals 3 , Armin Braun 4 , Tobias Welte 2 , Quoc Thai Dinh 1,3 . 1 Department of
Experimental Pneumology and Allergology, Saarland University Hospital,
Homburg/Saar, Germany; 2 Department for Respiratory Medicine, Hannover
Medical School, Hannover, Germany; 3 Department of Pneumology, Allergology,
Respiratory and Environmental Medicine, Saarland University Hospital,
Homburg/Saar, Germany; 4 Department of Airway Immunology, Fraunhofer
Institute for Toxicology and Experimental Medicine, Hannover, Germany
Introduction: Dendritic cells (DC) play as antigen-presenting cells a decisive
role within the allergic airway inflammation. The colocalisation of DC in sensory
airway ganglia has been not explored so far.
The aim of the present study is to evaluate possible interactions of DC in sensory
ganglia concerning calcitonin gene-related-peptides (CGRP)-expression during
allergic airway inflammation.
Methods: The BALB/c mice were treated with intranasal house dust mite (HDM)
extract (25μg/50μl) for 5 days a week within a total period of 7 weeks. The
jugular-nodose ganglion complex was removed 24 hours after final allergen challenge and histological slices were prepared. Immunohistology was performed to
detect the colocalisation of DC by MHC-II and CD11c and neurons by neuronal
marker PGP 9.5.
Results: Under physiological conditions dendritic cells are found in the vagal sensory airway ganglia of the mouse and that they were significantly increased during
an allergic airway inflammation (DCs/neurons: control 23.48±7.613% vs. HDM
49.75±4.194%, p = 0.0003). Additionally, an increased number of CGRP positive
neurons in vagal sensory airway ganglia during allergic airway inflammation was
found (CGRP positive neurons/total neurons: HDM 52.07±3.040% vs. control
21.63±3.799%, p = 0.0001).

Conclusion: The finding of the presence of DC in the airway jugular-nodose ganglion indicates a role of the DC in these ganglia under physiological conditions.
The increased numbers of DC and CGRP-positive neurons in these ganglia suggest
the involvement of these cells the pathogenesis of allergic airway inflammation.
However, the exact functions of DC and CGRP in allergic airway inflammation
remain to be explored in future studies.

3116
LSC 2012 Abstract – The protective role of Pim1 in cigarette smoke induced
damage of airway epithelium
M. de Vries, R. Gras, L.E. den Boef, M. van der Toorn, A.J.M. van Oosterhout,
M.C. Nawijn. Pathology and Medical Biology, Allergology and Pulmonary
Disease, UMCG, Groningen, Netherlands
Rationale: The main risk factor of developing COPD is exposure to cigarette
smoke. CS exposure induces airway epithelial cell damage, release of DAMPs and
an innate inflammatory response. We previously observed increased expression of
Pim1 in vivo after sub-chronic CS exposure in mice. Pim1 is a serine/threonine
kinase involved in cell growth and survival by preventing apoptosis induction
through the mitochondrial pathway. We hypothesize that Pim1 plays a protective
role in the airway epithelium after CS exposure by phosphorylating BAD and
enhancing cell survival.
Methods: Pim1-KO mice were exposed to CS twice a day for 4 days. Inflammatory
cells and KC levels in BAL were determined. Beas-2b cells were treated with
CS extract (CSE) for 4 hours with(out) Pim-inhibitor. Mitochondrial membrane
potential (M) and apoptosis/necrosis induction were measured by flowcytometry.
BAD phosphorylation was determined by Western Blotting.
Results: CS exposure induces neutrophilic airway inflammation and increases KC
levels in Pim1-KO mice, but not in WT controls. CSE induces a dose-dependent
loss of BAD phosphorylation, loss of M and necrotic cell death in Beas-2b cells.
All of these CSE-induced effects are aggravated by inhibition of Pim1.
Conclusion: Pim1 protects airway epithelial cells from CS-induced damage and
cell death by phosphorylating BAD and increasing the threshold for apoptosis.
In vivo, this protective effect suffices to prevent CS-induced neutrophilic airway
inflammation.

3117
LSC 2012 Abstract – Role of ADAM19 and neuregulin-1 in Muc5ac
expression in lungs of cigarette smoke-exposed mice
Lisa Dupont, Guy Joos, Guy Brusselle, Ken Bracke. Respiratory Medicine, Ghent
University Hospital, Ghent, Belgium
Mucus hypersecretion is an important feature of COPD, resulting in chronic cough
and contributing to dyspnea by obstructing the airway lumen. Signalling through
the epidermal growth factor receptor (EGFR) plays an ubiquitous role in the
production of mucins. We hypothesize that A Disintegrin And Metalloproteinase
19 (ADAM19) stimulates mucin production by shedding of the EGFR-ligand
neuregulin-1.
C57BL/6 mice were exposed to air or cigarette smoke (CS) for 4 or 24 weeks.
IHC for ADAM19 on lung tissue sections showed intense staining in bronchial
and vascular smooth muscle cells, as well as in endothelium, and a faint staining in bronchial and alveolar epithelial cells. Quantification of ADAM19 protein
expression in the airway wall showed a significant increase upon 4 weeks of
CS-exposure, but not upon 24 weeks. Accordingly, protein levels of neuregulin-1
were significantly elevated in BAL fluid of mice exposed to CS for 4 weeks, but
not for 24 weeks. Finally, pulmonary Muc5ac mRNA expression was significantly
increased upon both 4 and 24 weeks of CS-exposure, while we found no differences
in the mRNA expression of Muc5b.
These data demonstrate that 4 weeks of CS-exposure leads to increased expression
of ADAM19 and enhanced shedding of neuregulin-1. Binding of neuregulin-1 to
EGFR may contribute to the increased expression of Muc5ac. However, especially
upon chronic CS-exposure, other EGFR-ligands or alternative mechanisms may
be involved in mucin production.

3118
The IL-2-dependent Th1 response to bacterial infections is suppressed in
COPD
Juergen Knobloch, Sarah Chikosi, David Jungck, Andrea Koch. Medical Clinic
III for Pneumology, Allergology, Sleep- and Respiratormedicine, University
Hospital Bochum-Bergmannsheil, Bochum, NRW, Germany
Susceptibility to bacterial infections is enhanced in COPD, which promotes exacerbations. IL-2 triggers proliferation of Th1 cells important for infection defence.
We elucidated modulation of IL-2 release from Th1 cells by LPS and in COPD.
Peripheral blood CD4+ cells of n=10 age-/gender-matched never-smokers (NS),
smokers without (S) and with COPD were ex vivo activated towards Th1 by
αCD3/αCD28 antibodies and IL-12. IL-2 release (ELISA) and cell count/death
was analyzed after 24-96h of cultivation.
Activation towards Th1 increased IL-2 release and cell count. IL-2 release was
increased in COPD and negatively correlated to FEV1 [% pred.]. Nonetypeable
H. influenzae extract suppressed IL-2 release from Th1 cells of NS, which was
abolished by Polymyxin B or CLI095 (LPS/TLR4 inhibitors). LPS reduced IL-2
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release and cell count of Th1 cells, these effects were enhanced in COPD. LPS
effect on IL-2 negatively correlated with FEV1 [% pred.] and was abolished by
CLI095. In the presence of LPS, blocking MyD88/IRAK was more efficient in
restoring IL-2 release in NS vs. COPD, whereas blocking TRIF/IKKε was more
efficient in COPD, and moxifloxacin (MXF) increased IL-2 release and cell count
of Th1 cells. MXF effect on IL-2 was enhanced in COPD and correlated to the
IL-2-inducing effect of p38MAPK inhibitor SB203580. All effects were p<0.05.
LPS and MXF did not induce Th1 cell death.
Th1 response to bacterial infections is impaired in COPD due to a shift from
MyD88/IRAK to TRIF/IKKε signalling, which enhances suppression of IL-2 and
Th1 growth by LPS. MXF might reinforce IL-2 expression and Th1 growth by
blocking p38MAPK signalling. Targeting TLR4 signalling combined with MXF
might reduce exacerbation rates.

3119
LSC 2012 Abstract – FOXO transcription factors regulate innate immune
mechanisms in respiratory epithelial cells during bacterial infection
Christoph Beisswenger, Frederik Seiler, Philipp Lepper, Robert Bals,
Christian Herr. Department of Internal Medicine V, Saarland University Hospital,
Homburg/Saar, Germany
Bacterial pathogens are a leading cause of lung infections and contribute to acute
exacerbations in patients with respiratory tract diseases. The innate immune system
of the lung controls and prevents colonization of the respiratory tract with bacterial
pathogens. Here, we show that FOXO transcription factors regulate innate immune
mechanism of respiratory epithelial cells in response to bacterial pathogens such
as Haemophilus influenzae and Pseudomoas aeruginosa. Infection with bacterial
pathogens led to the activation of FOXO transcription factors in respiratory epithelial cells in vivo and in vitro. siRNA mediated knock down of FOXO3 in
bronchial epithelial cells resulted in reduced expression of factors of the innate
immune system such as antimicrobial peptides and factors involved in a proinflammatory response. In addition, FOXO3 plays a role in the internalization of
bacterial pathogens. These data show that FOXO transcription factors are involved
in the cellular response to bacterial stimuli and have a central role in regulating
innate immune functions of respiratory epithelial cells.

350. Pulmonary manifestations of systemic
diseases
3120
Ventilatory restrictive impairment in thalassemic patients: Gender
differences and correlation with hypogonadism and iron overload
S. Roggero 1 , L. Zito 2 , A. Piga 1 , C. Ciacco 3 , M. Guglielmo 3 , M.V. de Vita 1 ,
R. Torchio 3 . 1 Thalassemia Center, University, Turin, Italy; 2 Respiratory Disease
Postgraduate School, University, Turin, Italy; 3 Lung Function and Sleep
Laboratory, AOU S. Luigi, Orbassano, TO, Italy
Background and aim: Ventilatory restrictive (RES) impairment has been described
in β-thalassemia, but no evidence exists on the causal mechanism. We investigated
relationships among lung function, iron overload and clinical parameters in a
homogeneous series of β-thalassemia major adult patients.
Methods: We studied 79 patients (males M/females F 44/35; age 34.5±6.8 years)
with β-thalassemia major on regular transfusion and iron chelation. Iron overload
was assessed by serum ferritin, liver iron concentration (LIC) by SQUID susceptometry, cardiac iron by MRI T2*. Lung volumes, diffusion capacity, chelator
drugs, hypogonadism (H), hypothyroidism and osteoporosis were evaluated in
stable hematologic conditions.
Results: 30/79 pt (38%) [21/44 (47.7%) M and 9/35 (25.7%) F] showed RES, 6
bronchial obstruction with no gender differences (3M 3F). In F LIC was higher
2249±903 vs 1497±553 mgFe/gliver dw; p<0.008 in RES vs normals and correlated with total lung capacity (r=-0.402 p<0.03). No differences were present
for hypothyroidism, osteoporosis or 3 iron chelators. Among RES patients 57%M
and 88%F were H. H males showed higher cardiac iron MRI T2* 29.6±12.7 vs
39.6±9.2 ms; p<0.03) but similar LIC in respect to non H, without correlation
with total lung capacity. In F cardiac and hepatic iron levels were not different
between H and non H.
Conclusions: RES is present in 1/3 of well compensated adult thalassemic (M/F
1.88). Iron (LIC) was higher in RES F vs normals and H males have higher
MRI T2*. Different gender impact of H on lung and chest growth, severity and
efficacy of replacement therapy can explain data but the involved mechanisms is
still unclear.

3121
Coexistent granulomatosis with polyangiitis (Wegener’s) and Crohn disease:
A clinicopathologic description of cases
Laszlo Vaszar 1 , Antonio Piottante 3 , Eugene Mark 3 , Ulrich Specks 2 ,
Steven Ytterberg 2 , Henry Tazelaar 4 . 1 Medicine, Mayo Clinic, Scottsdale, AZ,
United States; 2 Medicine, Mayo Clinic, Rochester, MN, United States;
3
Pathology, Massachusetts General Hospital, Boston, MA, United States;
4
Pathology, Mayo Clinic, Scottsdale, AZ, United States
Background: Crohn disease (CD) may lead to various extraintestinal manifestations, including, rarely, respiratory tract involvement. When necrobiotic pulmonary nodules are present, the differential diagnosis includes granulomatosis
with polyangiitis (Wegener’s) (GPA). The respiratory tract manifestations of CD
and GPA may mimic each other, complicating the diagnosis and suggesting the
possible coexistence of these two conditions.
Aims: To describe the clinical, radiographic and histopathologic features of patients
in whom CD and GPA coexist.
Methods: We reviewed the teaching files of the authors and searched the Mayo
Clinic medical records for coexistent inflammatory bowel diseases and ANCAassociated vasculitides of the lungs. We reviewed in detail 97 patient charts, and
excluded cases of ulcerative colitis and those in whom only one of the diagnoses
was present or pathology slides were unavailable. Pulmonary and gastrointestinal
biopsies were reviewed for the cases included in the study.
Results: Four cases were identified (2 women and 2 men, age range: 25-62). The
diagnosis of CD preceded that of GPA in all cases. PR3/c-ANCA was positive
in two cases, while in the other two PR3- and MPO-ANCA were both negative.
Chest imaging showed pulmonary nodules in all cases. Pathology revealed features
diagnostic of GPA in all cases with necrotizing granulomatous inflammation and
segmental vasculitis. In addition, one case showed capillaritis.
Conclusion: Pulmonary findings in patients with CD, or the presence of granulomatous colitis in patients with GPA should prompt the inclusion in the differential
diagnosis of a possible coexistence of CD and GPA.

3122
Arterial hypoxaemia in morbid obesity
Ebymar Arismendi 1,2 , Eva Rivas 3 , Yolanda Torralba 2 , Concepcion Gistau 1 ,
Felip Burgos 1 , Josep Roca 1,2 , Roberto Rodriguez-Roisin 1,2 . 1 Servei de
Pneumologia, Hospital Clinic of Barcelona, Spain; 2 CIBER de Enfermedades
Respiratorias, CIBERES, Palma de Mallorca, Islas Baleares, Spain; 3 Servei de
Anestesiologia, Hospital Clinic of Barcelona, Spain
Introduction: Morbid obesity (MO) can be associated with arterial hypoxaemia,
mostly due to a highly prevalent obstructive sleep apnoea (OSA).
Objective: To determine the prevalence of hypoxaemia in patients with MO before
and one year after bariatric surgery (BS) and its correlation with OSA.
Methods: We included 230 patients (44± [SD] 12 yrs; 165 females; BMI,
46±7 kg/m2 ; and, waist-to-hip-ratio, 0.96±0.08). OSA was defined as an apnoea/hypopnoea index (AHI) ≥10.
Results: Before BS, all patients (ERV, 33±22%) had spirometry and DLCO within
reference values, with normal PaO2 (83±12 mmHg) and PaCO2 (36±3 mmHg)
values. One hundred and fifty four (70%) patients had OSA (48%, severe OSA
[AHI ≥30]), 66 (43%) with hypoxaemia (PaO2, 70±7 mmHg). Patients with OSA
had lower PaO2 and higher PaCO2 than those without OSA (p <0.05 each).
Thirty out of 230 patients (13%) without OSA had hypoxaemia (PaO2, 74±4
mmHg), whose FVC, FEV1, VC, IC, ERV and DLCO were lower than those
in 36 normoxaemic (PaO2, 93±7 mmHg) patients (p<0.01 each). Overall PaO2
was correlated with waist-to-hip-ratio (r, −0.30, p<0.05). Before BS, age, sex,
FVC, ERV and waist-to-hip-ratio were the independent factors associated with
hypoxaemia (r2, 0.28, p<0.05) (multiple regression analysis). After BS, patients
had a 76±18% of excess weight loss with overall improvement in lung function
(p<0.01 each) while OSA ameliorated in 65% of them. Post-BS ERV (115±37%)
and PaO2 (93±10 mmHg) improvements (p<0.01 each) were associated (r, 0.22,
p<0.05).
Conclusions: Hypoxaemia continues to be a common finding in MO, mostly
in patients with OSA. However, hypoxaemia can also be present without OSA,
possibly related to central obesity.
Supported by FIS PI080311, CIBERES, Almirall and Esteve.

3123
Hypoxic challenge assessments in patients with obesity hypoventilation
syndrome
Masood Ali 1 , Ian Smith 2 , Atul Gulati 3 , John Shneerson 2 . 1 Heart & Chest Clinic,
Southend University Hospital NHS Foundation Trust, Southend-on-Sea, Essex,
United Kingdom; 2 Respiratory Support & Sleep Centre, Papworth Hospital NHS
Foundation Trust, Cambridge, Cambridgeshire, United Kingdom; 3 Respiratory
Medicine, Colchester Hospital NHS Foundation Trust, Colchester, Essex, United
Kingdom
Background: With worldwide increase in obesity and air travel, more obese people
are likely to travel by air in future. No prospective studies have investigated the
degree of arterial hypoxaemia during a hypoxic challenge test (HCT) in patients
with obesity hypoventilation syndrome (OHS).
Objectives: To investigate the likelihood of a positive HCT in patients with OHS
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who are not hypoxaemic at sea level and any possible predictors of desaturation
during HCT.
Methods: Ten patients with OHS treated with long term nocturnal non invasive
ventilation (NIV) were recruited. Clinically unstable patients and those with COPD
were excluded. HCT was part of a detailed assessment and consisted of breathing
15% oxygen via a Douglas bag for 20 minutes.
Results: Mean age 57.4 years (±12.4) and mean BMI 52.8 (±13.3). Seven out of
ten had a positive HCT (PaO2 < 6.6 kPa or SpO2 < 85%). Arterial blood gas was
attempted in all but could not be taken in two patients. Mean PaO2 before and
during HCT was 10 kPa (±0.4) and 6.2 kPa (±0.5) respectively. Mean PaCO2
before and during HCT was 5.5 kPa (± 0.8) and 5.3 kPa (±0.8) respectively.
Baseline PaCO2 correlated negatively with PaO2 and SpO2 during HCT (r=
-0.823, p=0.012 and r= -0.795, p=0.018 respectively). BMI, baseline PaO2 and
SpO2, distance walked and minimum SpO2 during ISWT were not significantly
correlated with the PaO2 or SpO2 during HCT.
Conclusion: Seventy percent of these patients had a positive HCT despite adequate
control of their ventilatory failure. Baseline PaCO2 but not the PaO2 or SpO2 was
predictive of a positive HCT. Although these results need to be confirmed in larger
studies, we suggest assessment of these patients including a HCT before air travel.

3124
Pulmonary involvement in patients with Marfan syndrome
Isa Cerveri, Angelo Corsico, Bianca Tripon, Federica Albicini, Amelia Grosso,
Erica Gini, Andrea Mazzetta, Eti Maria Giulia Di Vincenzo, Roberto Dore,
Eloisa Arbustini, Maurizio Luisetti. Foundation IRCCS “San Matteo” Hospital,
University of Pavia, Italy
Pulmonary involvement is not generally considered a main feature of Marfan
syndrome, an autosomal connective tissue disorder caused by mutations in the
extracellular matrix protein fibrillin1 particularly affecting vascular, skeletal and
ocular systems. However, thanks to the substantial progress in treatments, life
expectation of these patients has been dramatically improved in the last 20 years
determining changes in different organ systems. The number of patients with a
degree of underlying pulmonary pathology may be higher than expected. Clinical
history, chest CT, spirometry, lung volumes,and diffusing capacity have been
assessed in 64 patients of our national referral center (mean age 32±14 years;
M 45%). None of the patients reported chronic respiratory symptoms and only 5
were smokers. Fourteen per cent reported a previous pneumothorax and 2 of them
underwent surgery. Three reported bullae and 1 underwent bullectomy. Eleven per
cent had radiological signs of emphysema and 32% apical blebs.Twenty-three per
cent had cardiothoracic surgery. Forty-five per cent had moderate to severe rib cage
abnormalities; 4 of them underwent repeated surgical corrections. Only 37% of our
patients had normal lung function; 19% showed a restrictive pattern and 44% an
obstructive pattern or an isolated diffusion impairment or an isolated hyperinflation.
All patients with previous pneumothorax showed an obstructive pattern and diffusion impairment. In conclusion, in the absence of respiratory symptoms, pulmonary
abnormalities should be actively detected and monitored and particular attention
should be paid to prevent pneumothorax. Our results support the importance of
lung volume determination and, when needed, chest CT in Marfan patients.

3125
Lung function abnormalities in patients with heart failure and preserved
ejection fraction
Alejandra Lopez-Giraldo 1 , Rut Andrea 2 , Patricia Sobradillo 1 , Carlos Falces 2 ,
Laura Sanchis 2 , Concepcion Gistau 1 , Magda Heras 2 , Josep Brugada 2 ,
Alvar Agusti 1 . 1 Pneumology, Thorax Institute, Hospital Clinic, Barcelona, Spain;
2
Cardiology, Thorax Institute, Hospital Clinic, Barcelona, Spain
Introduction: Heart failure with preserved ejection fraction (HFPEF) accounts for
40-50% heart failure patients. The aim of this study was to evaluate the prevalence,
type and severity of lung function abnormalities among outpatients with HFPEF.
Methods: In this prospective, descriptive study we included consecutive outpatients with new onset of HFPEF according with the European Society of Cardiology
criteria. All underwent a clinical evaluation, chest X-ray, electrocardiogram, echocardiography, brain natriuretic peptide determination, forced spirometry, lung volumes by body plethysmography, single-breath carbon monoxide diffusing capacity
(DLCO) corrected for alveolar volume and arterial blood gases.
Results: We included 63 outpatients (68% females), mean age 77 years. Mean body
mass index 29.8 kg/m2 . 85% had arterial hypertension. 25.4% former smokers
and 4.8% active smokers. 71.4% did not report any known respiratory diagnosis.
Complete lung function evaluation was available in 50 patients, 88% showed
abnormal results: 30% had evidence of airflow limitation (mild 7%, moderate
53%, severe 40%), 16% restrictive ventilatory defect (mild 75%, moderate 25%),
mixed pattern 14%. DLCO was abnormal in 82%(mild 63.4%, moderate 29.2%,
severe 7.3%). Correction by alveolar volume was complete in 39%, partial 46%
and 14,6% did not correct. Arterial blood gases were measured in 45 patients, 67%
had hypoxemia (mild 63.3%, moderate 26.6%, severe 10%).
Conclusions: Patients with HFPEF show a high prevalence of lung function abnormalities. Most are underdiagnosed and may contribute to their symptoms. Their
pathophysiology is likely multifactorial (smoking, obesity, age, heart function) but
requires further research.

3126
Patients with tissue hypoxia with unknown origin
Yasuo To 1 , Kosuke Araki 1 , Yuta Kono 1 , Masako To 2 . 1 Alergy and Respiratory
Medicine, The Fraternity Memorial Hospital, Tokyo, Japan; 2 Laboratory
Medicine, Dokkyo Medical University Koshigaya Hospital, Koshigaya, Japan
Background: Dyspnoea is common complication in respiratory disease and is
mainly caused by hypoxemia due to lung diseases, cardiac diseases or neurologic
diseases. Patients with dyspnoea without hypoxemia, hypercapnia and clear abnormal findings considered to have psychological problems. We have found a group
of some patients who complain dyspnoea without hypoxemia (normal SpO2 and
PaO2 ) have high venous oxygen level (Pv O2 ). The aim of this study was to investigate the clinical characteristics of patients who have high PvO2 and normal SpO2 .
Method: Eight patients have dyspnoea with high PvO2 with normal SpO2 were
enrolled in this study. Patients with any other lung diseases or systemic diseases,
abnormal chest X-ray finding or elevation of inflammatory markers were also
excluded. Arterial and venous blood gas analysis was performed after 10 minutes
bed rest. Tissue oxygen levels (PtO2 ) was calculated using following equation;
PtO2 =PaO2 -PvO2 . Serum lactate and pyruvate level were measured by enzyme
assay.
Results: PvO2 in patients enrolled (67.3±12.4 mmHg) was higher than normal range (26-40 mmHg) and PtO2 in patients enrolled was lower (22.0±17.3
mmHg,normal range: 40-70 mmHg) than normal range. Serum lactate(21.6±7.9
mg/dl) and pyruvate(2.1±0.9 mg/dl) were also elevated compared to normal range.
Discussion and conclusion: The group of patients seem to have dyspnoea due to
tissue hypoxia. The tissue hypoxia probably raises pyruvate and lactate levels due
to activation of anabolic glycolysis. PvO2 measurement and assessment of tissue
hypoxia is need for the patients with dyspnoea without hypoxemia. It would be
also necessary to explore the cause of tissue hypoxia in the patients.
3127
Lung cancer as a comorbidity in idiopathic pulmonary fibrosis (IPF)
Michael Kreuter 1 , Svenja Ehlers-Tenenbaum 1 , Heinrich Wenz 1 ,
Hans Hoffmann 2 , Philipp A. Schnabel 3 , Claus Peter Heussel 4 ,
Michael Puderbach 4 , Felix J.F. Herth 1 , Arne Warth 3 . 1 Pneumology and
Respiratory Critical Care Medicine, Thoraxklinik, Universitätsklinikum
Heidelberg, Germany; 2 Department of Thoracic Surgery, Thoraxklinik,
Universitätsklinikum Heidelberg, Germany; 3 Institute of Pathology, Universität
Heidelberg, Germany; 4 Department of Diagnostic and Interventional Radiology
with Nuclear Medicine, Thoraxklinik, Universitätsklinikum Heidelberg, Germany
Introduction: IPF is associated with an increased risk for lung cancer. This might
be explained by a contribution of IPF to lung cancer (LC) development or a role of
LC in IPF development and/or by shared pathomechanisms causing both IPF and
LC. However, data on incidence and reports on treatment related complications
are limited.
Methods: In a retrospective monocenter analysis, patients (pts) who were diagnosed between 1/2004-12/2011 with IPF according to the current ATS/ERS
guideline were reviewed for the diagnosis of LC.
Results: Of 229 IPF pts, 28 had IPF with LC (12%): 92% male, median age 67
years, median 39.5 pack years, median VC 82% pred., TLC 81% pred, TLCO-SB
35% pred. 75% had NSCLC with stages IA (5%), IB (10%), IIIA (29%), IIIB
(10%), IV (29%), not further specified (17%). 25% had SCLC with 43% limited and
57% extensive disease. Diagnosis was simultaneous in 41%, IPF diagnosis prior
to LC in 44% (median delay 36 months) and after LC diagnosis in 15% (median
delay 5 months). 7 pts received surgery, 4 chemotherapy, 4 chemo-radiotherapy,
7 radiotherapy and 6 best supportive care for treatment of LC. Complications
were common with myocardial infarction in 3 pts after surgery and 1 during
chemo-radiotherapy, pneumonia in 6 pts (4 after surgery, 2 during chemotherapy)
and radiation pneumonitis in 4 pts. 30 days mortality after surgery was 29%.
Conclusions: LC is a frequent comorbidity in IPF where an interdisciplinary
evaluation of therapeutic options is mandatory. However, treatment related complications, especially after surgery are high. Prognosis of operable patients with
IPF and LC might be decreased compared to patients either suffering from IPF or
with LC alone.

351. Epidemiology and care research of lung
cancer
P3128
KBP-2010-CPHG: Characteristics and management of 6,083 new cases of
non-small-cell-lung-cancer (NSCLC)
Chrystèle Locher 1 , Lionel Falchero 3 , Cécile Dujon 5 , Stephane Hominal 4 ,
Bernard Duvert 6 , Habib Benothman 7 , Stéphane Jouveshomme 7 ,
Bertrand Delclaux 8 , Katy De Luca 9 , Patrick-Aldo Renault 10 , Guillaume Fesq 11 ,
Gilles Adam 12 , Antoine Levy 12 , Mahmoud Zureik 13 , François Blanchon 1 ,
Francis Martin 2 , Michel Grivaux 1 . 1 Respiratory, General Hospital, Meaux,
France; 2 Respiratory, General Hospital, Compiègne, France;3 Respiratory,
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General Hospital, Villefranche-sur-Saône, France; 4 Respiratory, General
Hospital, Annecy, France; 5 Respiratory, Le-Chesnay-Versailles General Hospital,
Le Chesnay, France; 6 Respiratory, General Hospital, Montélimar, France;
7
Respiratory, St-Germain-en-Laye-Poissy General Hospital, St-Germain-en-Laye,
France; 8 Respiratory, General Hospital, Troyes, France; 9 Respiratory, General
Hospital, Chevilly-Larue, France; 10 Respiratory, General Hospital, Pau, France;
11
Respiratory, Genral Hospital, Nouméa-Nouvelle Calédonie, France;
12
Respiratory, General Hospital, Bourges, France; 13 INSERM U700, Faculté de
Médecine Bichat, Paris, France
Background: In 2000, the French College of General Hospital Respiratory Physicians (CPHG) performed a prospective epidemiological multicentre study (KBP2000-CPHG) which described the features of 5,667 primary lung cancers. Over the
last 10 years, lung cancer management changed: new drugs, diagnostic techniques
and TNM classification. The CPHG thus promoted a similar study: KBP-2010CPHG.
Aims and objectives: To describe the characteristics and management of new
cases of primary lung cancer; to evaluate 1, 4 and 5-year patient survival rates; to
compare results with those of KBP-2000-CPHG.
Methods: Data were collected using a standardised form for all patients ≥18 years
with a primary lung cancer, histologically or cytologically diagnosed between 1
January and 31 December 2010 and managed in a general hospital. A steering
committee checked exhaustivity in each centre.
Results: 7,610 patients were enrolled in 119 centres. 6,083 patients (86.3%)
had a NSCLC. The main characteristics of NSCLC patients were: mean age,
65.5±11.4 years; 24.4% female; 11.9% non-smokers, 40.5% ex-smokers, 47.6%
current smokers; 69.8% performance status 0 and 1. The main characteristics of
the tumour were: 53.5% of adenocarcinoma, 31.0% of squamous-cell carcinoma,
and 12.9% of large cell carcinoma; 18.1% stage IA to IIB, 14.0% stage IIIA,
9.5% stage IIIB and 58.3% stage IV. First-line treatments were: curative surgery,
19.0%; radiotherapy alone, 18.7%; combined radio-chemotherapy, 26.1%; and
chemotherapy, 61.8%.
Conclusions: In 10 years, characteristics of NSCLC patients changed with a significantly increase (p<.0001) of women, non-smokers, adenocarcinoma histology
and stage IV at diagnosis.

P3130
Lung cancer in Berlin – Significant changes in age structure, gender ratio and
histologic subtypes from 2000 to 2008
Torsten Blum 1 , Stephan Eggeling 2 , Christian Gogoll 3 , Christian Grah 4 ,
Christian Grohé 5 , Christel Lauer 1 , Gunda Leschber 5 , Jens Neudecker 6 ,
Wulf Pankow 2 , Bernd Schicke 7 , Paul Schneider 8 , Nicolas Schoenfeld 1 ,
Christian Witt 6 , Anita Jagota 7 . 1 Lungenklinik Heckeshorn, HELIOS Klinikum
Emil von Behring, Berlin, Germany; 2 Klinik fuer Pneumologie/Klinik fuer
Thoraxchirurgie, Vivantes Klinikum Neukölln, Berlin, Germany; 3 MVZ, St.
Hedwig-Krankenhaus, Berlin, Germany; 4 Klinik fuer Pneumologie,
Gemeinschaftskrankenhaus Havelhoehe, Berlin, Germany; 5 Klinik fuer
Pneumologie/Klinik fuer Thoraxchirurgie, Evangelische Lungenklinik, Berlin,
Germany; 6 Klinik fuer Pneumologie/Klinik fuer Thoraxchirurgie, Charité, Berlin,
Germany; 7 Projektgruppe Lungenkarzinom, Tumorzentrum Berlin, Germany;
8
Klinik fuer Thoraxchirurgie, DRK Klinik Berlin Mitte, Berlin, Germany
Background: The Tumorzentrum Berlin (TZB) analyses the clinical data of lung
cancer pts. in Berlin in order to improve patient care by means of joint quality
assurance.
Aim: To evaluate time shifts in age structure, gender ratio and the proportions of
histologic subtypes in pts. with lung cancer from 2000 to 2008.
Methods: In this retrospective case study, the pooled data of the TZB of pts. with
newly diagn. lung cancer during 2000 and 2008 were analyzed. Pts. were divided
into three 3-year groups (G1: 2000-2, G2: 2003-5 and G3: 2006-8).
Results: The total cohort comprised 14,302 pts. (G1: 4,284 pts, G2: 5,049 pts and
G3: 4,969 pts. The increase in pt. numbers in G2 and G3 is explained primarily by
an absolute increase in pts. aged ≥ 70 yrs., but there was no trend for an increase
of younger pts (Figure 1).

P3129
Proportion of adenocarcinomas of the lung rise from 22 to 42% in a London
hospital 2000-2009
Katie Ward 1 , Deepak Rao 1 , Nadeem Maddekar 1 , Katie Hurt 1 , Itziar Atucha 2 ,
Jane Kelly 2 , Sabine Pomplun 3 , Surinder Birring 1 , Richard D. Barker 1 .
1
Department of Respiratory Medicine, King’s College Hospital, Denmark Hill,
London, United Kingdom; 2 Department of Medical Oncology, King’s College
Hospital, Denmark Hill, London, United Kingdom; 3 Department of
Histopathology, King’s College Hospital, Denmark Hill, London, United
Kingdom
Background: The proportion of lung cancers that are adenocarcinomas(ACs) is
reported to be increasing in Europe. In 2006-2008 the proportion of UK lung
cancers typed as AC was 26%.1 Incidence of lung cancer in females has recently
stabilised in the UK.1 Knowledge of local case mix is essential for service planning.
Methods: King’s College Hospital, London, UK, has a multiethnic, deprived
population of 250 000. Since 1999, all lung cancers have been discussed at a multi
disciplinary (MDT) meeting and recorded on a database. Data for histologically
confirmed cases of primary lung cancer diagnosed over the period 2000-2009 were
studied and stratified into 2-year epochs by date the patient was first seen. The
Chi square for trend test was used to examine changes in proportions of cases in
i) females versus males; ii) ACs and iii) SCCs versus all other tissue types.
Results: See Table 1.

Figure 1

The proportion of pts. with adenocarcinomas has increased over time for all age
groups (Figure 2).

Table 1. Lung cancer cases 2000-9
Count (% of total cases)
Epoch
2000-1
2002-3
2004-5
2006-7
2008-9
Total
Chi square for trend*
P value

Lung Cancer

Female

227
222
235
264
252
1200

69 (30)
79 (36)
91 (39)
100 (38)
98 (39)
437
3.7
0.053

Adenocarcinoma Squamous Cell Carcinoma
49 (22)
59 (27)
72 (31)
90 (34)
105 (42)
375
25.4
<0.001

96 (43)
91 (41)
81 (34)
90 (34)
79 (31)
437
8.46
0.004

*1 degree of freedom.

Conclusion: The trend for increasing proportion of ACs (and decreasing SCCs)
was highly significant; the proportion of ACs in our cohort since 2006 is greater
than the latest UK figure and numbers of ACs do not appear to have stabilised.1
The proportion of female cases is in line with UK data and is not significantly
changing.
Reference:
[1] Lung Cancer. NICE clinical guideline 121. Issue date: April 2011. National
Institute for Health and Clinical Excellence, UK.

Figure 2

Conclusions: The data of the TZB documented significant epidemiologic changes
in pts. with lung cancer over time. In contrast to other regions in the world,
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there was no increase of younger pts. inspite of a growing proportion of pts. with
adenocarcinoma.

P3131
Features of lung cancer in young people: Report of 14 cases
Bianca Maria Paraschiv, Claudia Lucia Toma, Ionela Nicoleta Belaconi,
Stefan Dumitrache-Rujinski, Tudor Constantinescu, Diana Leonte, Miron
Alexandru Bogdan. Pneumology 4, “Marius Nasta” Institute of Pneumology,
Bucharest, Romania
Introduction: Lung cancer is one of the most common cancers in all ages. Little
is known about clinical factors associated with the development of lung cancer in
young patients. That is why mistakes are often made in radiological diagnosis of
lung cancer in young people.
Method: In this report were included 14 patients admitted in our institute between
2003 and 2012, 8 males/6 females with the mean age of 29 years. Eight patients
were non-smokers, 6 patients were smokers (10-65 pack-years).The patients were
initially diagnosed with different lung diseases: asthma (2), pneumonia (7), tuberculosis (5). All patients were evaluated with chest X-ray, CT-scan, bronchoscopy.
Results: Patients presented at the doctor for several symptoms: dyspnea, fatigue,
cough in all cases, fever (2), wheezing (2). Ten patients had inflammatory syndrome. The radiological aspects were: lung tumor (11), multiple nodules (2), and
atelectasis (1). All patients had negative exams for My. Tuberculosis. The mean
delay of diagnosis was 3.5 months. Cancer was confirmed on histological examinations: bronchial biopsy (12), tumor removed during surgery (1), necropsy (1).
The type of carcinoma was adenocarcinoma (6), epidermoid (7), macrocellular (1).
Six patients died during initial hospitalization, 8 cases were operated and received
postoperative chemotherapy.
Conclusions: Lung cancer is unfortunately not the first diagnosis taken into account in young people with respiratory problems. The young patient’s condition
deteriorates rapidly and the diagnosis of cancer is made when disease is already
in an advanced stage. Diagnosis is often delayed and patients might lose the
opportunity of curative treatment.

P3132
A retrospective study of lung cancer in young women
Haifa Zaibi, Hajer ben Abdelghaffar, Leila Fekih, Dorra Greb, Ines Akrout,
Hela Hassene, Soraya Fenniche, Dalenda Belhabib, Mohamed Lamine Megdiche.
IBN NAFIS, Abderrahmane Mami Hospital, Ariana, Tunisia
Introduction: Less advanced disease staging at presentation, better performance
status and better survival figures have been noticed in younger (≤50 years) lung
cancer women W1 as compared to older (>50 years) patients with the disease W2.
Aim: To compare clinico-pathological features of lung cancer in young and elderly
women and to determine any existing difference between the two groups.
Patients and methods: It’s a retrospective study, including 44 women admitted in
our department with lung cancer.
Results: There were 15 young women with a mean age of 41 years (20-50 years)
and 29 elderly patients with a mean age of 64 years (51-85 years). 26% of first
group were current smoker.
26% of W1 had family history of lung cancer vs 3% of W2 (p=0.02). Comorbidities
were not found in any case of W1 and in 45% of W2 (p <0.002). Diagnosis delay
was 3 months in W1 and 4.4 months in W2 (p=0.04). 94% of younger women
had favourable performance status (PS) <=1. They were more likely to have small
cells carcinoma (20% vs 9%), without significant differences in adenocarcinoma
rate (46% vs 43%). 20% of W1 had stage 1 disease at presentation vs 3% in W2
(p=0.05). Younger had more frequently surgical treatment 33% vs 6% (p=0.04).
Mean survival time were better in W1 (3 years vs 1.4 years, p=0.03).
Conclusion: Majority of these patients presented with early stage disease. 26%
had positive family history suggesting a possible genetic factor. Favourable performance status resulted in higher resection rate and active treatment, which lead
to better survival.

P3133
Pathological profile of lung cancer in Tunisia
Abdelhamid Ben Amar, Ilhem Yangui, Wajdi Ketata, Sameh Msaad,
Abdelkader Ayoub. Pneumology Department, Hédi Chaker Hospital, Sfax,
Tunisia
Introduction: Primary lung cancer represents a major public health problem. Its
incidence is increasing worldwide and between one in Tunisia.
Aim: The aim of this work is to study the pathological profile of lung cancer in
our department.
Methods: A retrospective study on 200 patients treated between 2005 and 2010
for a primary lung cancer.
Results: The average age of our patients was 60 years and the sex ratio was 10.
Hundred and seventy eight cases of diagnosed patients were smokers or former
smokers. Only one woman was smoking and only 14 among the 181 men were
no-smokers. The tobacco intoxication average was 48.9 PA. The non-small-cell
lung cancer (NSCLC) has represented the majority of primary lung cancer in
our study with 165 cases (82.5%) against 35 cases (17.5%) of small-cell lung
cancer (SCLC). Only one woman presented a small-cell carcinoma. The study of

the distribution of histological types in the NSCLC showed a predominance of
adenocarcinoma (47.5% of cases) followed by a lesser incidence of squamous cell
carcinoma (28.5% of cases) and large cell carcinoma (3% of cases). The gender
analysis has objectified the same frequency profile in women between adenocarcinoma and squamous cell carcinoma. (63% against 21% of adenocarcinoma
of squamous cell carcinoma). Other rare histologic types that were found in our
patients: 2 cases of sarcoma, a case of bronchioloalveolar carcinoma, one case of
adenosquamous carcinoma and one case of pleomorphic carcinoma.
Conclusion: The histological distribution of primary lung cancer shows an increased frequency of adenocarcinoma being more frequent than squamous cell
carcinoma (47.5% vs 28.5%) while the latter was clearly predominant in 1994
(42.8% versus 15, 3%).

P3134
Gender difference in age, risk factors and histological characteristics of lung
cancer patients presented to the respiratory unit of Teaching Hospital Kandy
Dinesh Dassanayake 1 , Anoma Siribaddana 1 , Samantha Gannoruwa 2 ,
Kapila Senevirathna 1 , Kiruna Wickramasekera 1 . 1 Respiratory Unit, Teaching
Hospital, Kandy, Sri Lanka; 2 Radiology, Teaching Hospital, Kandy, Sri Lanka
Background: In Sri Lanka lung cancer is rare among females with an incidence
of 3 per 100000 population compared to males which is 12 per 100000.
Objective: To describe the gender differences in age, risk factors and histological
characteristics of lung cancer patients.
Methods: The study was carried out in the Respiratory Unit of the Teaching
Hospital Kandy from 30/4/2010 to 31/3/2011. Consecutive patients with histologically proven lung cancer were recruited. Age at presentation and risk factors were
documented and males and females were compared using Chi square statistics and
Fishers Exact test.p value < 0.05 was taken as significant.
Results: There were 12(19.3%) female and 50 (80.7%) male patients. Mean age
of males was 61 (SD 8.8) and females was 57 (SD 13.7).Four (8.0%) males and 5
(41.6%) females were below the age of 50 [Chi-6.33, p=0.011]. Forty one (82%)
males and one female (8.3%) were active smokers [Chi = 110,p< 0.0001].Four
males(8%) and 10 (83%) females were exposed to smoke given off from firewood
during cooking [Chi = 113, p <0.0001]. Histologically only 4 (33%) females
had squamous carcinoma but 32 (64%) males had squamous carcinoma [chi 19,p
<0.0001]. Six (50.0%) females and 9 (18%) males had adenocarcinoma [Chi 22.2,
p< 0.0001].Five males had small cell carcinoma while none of the females had
[FET, p 0.0011].
Conclusions: Female lung cancer patients were younger compared to males. Histological types and risk factors were differrent between 2 groups.Whether age and
histological difference are related to possible risk factor difference needs further
investigation.

P3135
Experience with lung neuroendocrine tumors in three Portuguese hospitals
Gustavo Coimbra dos Reis 1 , Vanda Areias 2 , Joana Pimentel 4 , Tiago Abreu 2 ,
Rita Barata 3 , Cristina Rodrigues 3 , Margarida Felizardo 4 , Encarnação Teixeira 4 ,
Agostinho Costa 2 , Renato Sotto-Mayor 4 , Maria Teresa Almodovar 1 . 1 Serviço de
Pneumologia, Instituto Português de Oncologia Lisboa Francisco Gentil, Lisboa;
2
Serviço de Pneumologia, Hospital Pulido Valente - CHLN, Lisboa; 3 Unidade de
Cirurgia Torácica, Hospital Pulido Valente - CHLN, Lisboa; 4 Serviço de
Pneumologia I, Hospital de Santa Maria - CHLN, Lisboa, Portugal
Introduction: Lung neuroendocrine tumors (NET) are rare and heterogeneous,
with wide range of aggressiveness.
Aim: Describe clinical and epidemiologic characteristics, stage, treatment and survival of patients with lung NET according to histological group -[typical carcinoid
(TC), atypical carcinoid (AT), large cell neuroendocrine carcinoma (NEC).
Methods: Retrospective longitudinal, multicenter study analyzing files of patients
diagnosed with NET from 2005 to 2010. Small cell carcinoma was excluded.
Comparisons among groups were done with X2 . Survival curves were generated
using Kaplan-Meier method.
Results: 137 patients were included, mean age (SD) 59 (± 14) years; 71 (52%)
male; 82 (60%) non-smokers. Histological classification: 54 TC, 49 NEC and 34
AC. Table 1 (see p. 558s) describes patients’ characteristics. Follow-up ranged
from 1 to 78 months. Twenty seven patients (20%) died, 1 in TC, 2 in AC, 23 in
NEC. The median overall survival (OS) calculated for NEC was 42 months, for
other patients median OS has not yet been reached.
Conclusion: In our series few patients were asymptomatic, none had carcinoid
syndrome and most had symptoms other than those due to endobronchial involvement, which was found in less than 50% pts. Most frequent histological pattern was
TC. NEC was most aggressive, with more advanced stage and a higher mortality.
Surgery was the most frequent treatment. Prognosis is generally good, although
follow-up is still short.
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Results: Our study included a total of 127,099 individuals with NSCLC. HCR for
NSCLC in the NLCA was found to be 66.8%. This however was increasing from
62.2% in 2007 to 72.3% in 2010. The histology in patients aged <65, PS of 0/1
and Charlson Index (CI) of 0 was 89.5%, while 56.8% in patients with the same
age and CI but PS of 4. This reduced to 30% in patients with age >75 years and
CI of 0 and PS of 4. Increasing age and worsening PS were also associated with a
reduced odds ratio, whilst stage and CI had little effect on the likelihood of having
proven histology. Individuals from least affluent areas were 23% less likely (adj
OR 0.77, 95% CI 0.74 to 0.81, p<0.001) to have histology than patients from
most affluent areas.
Conclusion: HCR is crucial in determining the appropriate treatment plan for
every patient, especially with the advent of targeted therapies. Our results also
show that there is a difference in the histological rate in the sub groups of patients.
Therefore achieving 75% HCR in the total population is unreasonable and it should
focus on different attainable HCR in sub group of patients.

P3138
Organization and results of the EGFR mutation Spanish quality control
program
José Javier Gómez-Román 1 , Sola Gallego Iosu 2 , Bárbara Angulo 3 , Nicolás
Martínez Montserrat 1 , Lazuén Fernández Servando 1 . 1 Anatomía Patológica,
Hospital Universitario Marqués de Valdecilla/IFIMAV/Universidad de Cantabria,
Santander, Cantabria, Spain; 2 Anatomía Patológica, Clínica Universidad de
Navarra, Pamplona, Navarra, Spain; 3 Anatomía Patológica, Hospital Clara
Campal, Madrid, Spain

Abstract P3135 – Table

P3136
Second primary lung cancer in clinical emergency hospital of Constanta –
A prospective study
Doina Tofolean 1 , Laura Mazilu 2 , Tatiana Adam 3 , Ioan-Tiberiu Tofolean 3 ,
Andra-Iulia Suceveanu 3 . 1 Internal Medicine - Pneumology, Clinical Emergency
Hospital, Constanta, Romania; 2 Oncology, Clinical Emergency Hospital,
Constanta, Romania; 3 Internal Medicine, Clinical Emergency Hospital,
Constanta, Romania
Background: More people are living with a diagnosis of cancer than ever before.
One of the consequences of surviving cancer is the increased likelihood of being
diagnosed with a second primary cancer.
Aim: To determine the frequency of secondary primary lung cancer (SPLC) in
clinical practice.
Material and method: A total of 176 patients was diagnosed with lung cancer,
between January 2001 and January 2011 in 1st Internal Medical Department of
Clinical Emergency Hospital of Constanta; 22 patients (12.50%) were already
diagnosed with other cancers. Positive diagnosis of SPLC included chest X-ray,
spiral CT, bronchoscopy, EUS+FNA, CEUS.
Results: Most patients diagnosed with SPLC were initially diagnosed with
Hodgkin’s disease (n=4), head and neck cancer (n=5), bladder cancer (n=3).
Gender distribution showed male predominance (n=16). Most patients (n=14)
were heavy smokers (>25 Pack Years; P<0.0001). Most patients were symptomatic at diagnosis (n=17). All patients performed chest X-ray and CT (chest,
abdomen, brain) for diagnosis and staging. Most histological types of CPPS were
NSCLC (n=18; P<0.0001). All cases of SCLC were diagnosed in advanced stages
(n=4). NSCLC cases showed a relatively equal distribution of early (n=8) and
advanced stages (n=10).
Conclusions: The excess risk of developing a second malignancy among cancer
survivors can be attributed to similar aetiologies, genetics and the effects of treatment. As the number of cancer survivors continues to grow, the importance of
ongoing medical supervision and screening to detect second primary cancers at
an earlier stage and thereby improve the effectiveness of treatment will remain
critical.

P3137
The histological confirmation rate of lung cancer in the UK using the NLCA
database
Aamir Khakwani, Anna Rich, Richard Hubbard. Division of Epidemiology and
Public Heath, Clinical Sciences Building, University of Nottingham, City
Hospital Campus, Nottingham, United Kingdom
Background: The optimal histological confirmation rate (HCR) for lung cancer is
unknown. However, in the UK, an arbitrary figure of 75% has been recommended
by the National Lung Cancer Audit (NLCA) as a benchmark. The aim of this
study was to quantify the effect of patient features on the likelihood of having a
histological diagnosis of lung cancer.
Methods: Individuals with a diagnosis of lung cancer were selected from the
NLCA database from between 01/01/2004 and 31/12/2010. Percentage and odd
ratios with 95% confidence interval were calculated to assess the proportion of
patients having histology.

There is a need for EGFR mutation performing in non-small cell carcinomas to
select the best treatment. One of the most important problems is accuracy of results.
The Spanish Society of Pathology has developped a quality control program. We
present their structure and results.
The organizing laboratory selects four cases tested with two techniques to send
them. To simulate bronchoscopic samples tissue microarray punchers are used to
construct a paraffin block with five to six 1 mm samples. Four unstained slides
are identified and sent. Each laboratory extracts DNA and perform the analysis
with their own method. They have to stain one of the sections and to inform
about histology and percentage of tumoral cells. A questionary with information
about the method, number of analysis performed last year, and the text with all
the information they include in clinical practice are analysed by the organizing
laboratory. A general and a particular inform are sent to each participant.
In the third round 31 spanish centres (25 hospitals, two medicine schools and four
private laboratories) sent the complete results. Three mutated (one L858R and two
different Del19) and one wild-type adenocarcinomas were selected. No false positive results were reported. There were 11 non-informative and 13 false-negative
cases among the 124 analysed. Most of the false-negative results were obtained in
centres that used Sanger sequentiation in the L858R case where the percentage of
neoplastic cells was small.
There is a need to stablish an organized quality control program for molecular
testing in lung cancer patients. Pathology societies could be the organizers making
routine laboratories perform these tests according to best practises.

P3139
Epidemiological data and correlation with bronchoscopic findings in first
diagnosis of lung cancer in the last 3 years in a tertiary Greek hospital
Marousa Kouvela, Evangelos Balis, Nikolaos Tatsis, Marios Kougias,
Stavroula Boulia, Vasiliki Lazarou, Georgios Boulbasakos, Georgios Tatsis.
Department of Pulmonary Medicine, Evangelismos Hospital, Athens, Greece
Introduction: Lung cancer remains in Europe the second most frequent type of
malignancy. In Greece, even though the incidence of lung cancer continues to grow,
there is not enough epidemiological data. Our aim was to conduct a retrospective
epidemiological study using the large pool of data from our Bronchoscopic Unit.
Methods: In a total of 235 patients, diagnosed with lung cancer by histological
and/or cytological bronchoscopic findings(2009-2011), we conducted a correlation
between demographic and medical data at the time of diagnosis with the type of
lung cancer.
Results: The mean age of first diagnosis was between 60-70 years (33%) and the
male to female ratio was 3.8:1. There was no significant difference between the
three most common histological types (ADLC -24%, SqCLC-21%, SCLC-22%),
and 1/4 of the patients were found to have distal locations at the time of diagnosis.
The smoking history of the patients had the strongest correlation with all lung
cancer types.The most common first symptom was persistent cough for ADCL
(18%), haemoptysis for SqCLC (21%) and symptoms of advanced disease in
SCLC (25%). In all types of cancer, the most common radiologic finding was
lung nodule (60%),the main endobronchial finding was a mass causing obstruction
of the bronchus (45%) and almost half of the patients (45%) had lymphnodes
hyperplasia.
Discussion: In contrast with European data, the SCLC retains a high percentage
between all histological types of lung cancer. Smoking is confirmed to have the
strongest correlation with all lung cancer types. The mean age of first diagnosis is
lower than expected from studies conducted in the US.
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Meeting the referral criteria to the rapid access lung cancer clinic: A 10-year
audit
Syed M.H. Kazmi, Mohammed Hussain, Martin Ledson, Colin Smyth,
Martin Walshaw. Respiratory Medicine, Liverpool Heart and Chest Hospital,
Liverpool, United Kingdom

P3142
The use of surgical services in the management of suspected lung cancers
Anob Chakrabarti 1 , Martin Hayward 2 , Sajid Khan 1 . 1 Department of Respiratory
Medicine, Barnet and Chase Farm Hospitals NHS Trust, London, United
Kingdom; 2 Department of Thoracic Surgery, University College London
Hospitals NHS Foundation Trust, London, United Kingdom

Introduction: Although targeting patients with agreed criteria (where the risk of
cancer is high) under the “two week wait” rule to fast-track lung cancer clinics
allows an efficient and timely diagnosis, the referral of other patients to such services will potentially waste valuable healthcare resources. To look at this further
we studied the trends in referral to our dedicated rapid access lung cancer clinic
since its inception in 2001.
Method: We audited referrals in 2001, 2009 and 2011, looking for their compliance with the nationally agreed referral criteria, and their subsequent placement
and outcome.
Results: There was an increase in referrals that did not meet the agreed criteria
with time.

Introduction: The National Lung Cancer Audit Report 2011 identified an average
surgical rate of 14% in England and Wales. This focuses on potentially curative
surgery (with the exception of mesothelioma) and so does not encompass the full
breadth of surgical intervention undergone by our patients. This study aimed to
describe this spectrum for our patient population in a secondary care setting.
Method: The electronic patient record system was searched for all patients discussed at multidisciplinary meetings in 2010. Data was gathered from letters,
operation notes and meeting minutes on the system.
Results: 1172 cases were discussed of which 212 (18%) had confirmed lung
cancer. In these, 74 (37.7%) procedures were performed. 1.4% of patients had
two procedures. 8.0% had a lobectomy, 4.7% a wedge resection or segmentectomy, 14.6% a VATS drainage of effusion, biopsy and/or pleurodesis (4.2% for
mesothelioma) and 5.2% other procedures. For 2.4% there was no data.
After surgery, histology revealed NSCLC in 52.7%, mesothelioma in 13.5%, SCLC
in 2.7%, carcinoid in 1.4% and no malignancy in 6.8%. In 5.4%, a differential
diagnosis was given, and in 17.6% there was no data.
From all discussed cases, 100 (8.5%) procedures were done. The average age
was 70 years. Of the 26 procedures in patients without eventual lung cancer, the
diagnosis prior to surgery was considered to be cancer in 69.2%, empyema in
19.2%, tuberculosis in 7.7% and lymphoma in 3.8%. Of these cases, histology
showed metastatic disease with a non-lung primary in 23.1%.
Conclusion: In our patient population a surgical procedure is performed in 37.7%
of patients with lung cancer. This is higher than the surgical rate of 16.9% according
to the audit criteria.

Of those that did not meet the agreed criteria, in 2001: 10 were returned to the
referrer, 18 redirected to a general chest clinic, and 3 were already under specialist
care (2009: 15, 51, and 17; 2011: 44, 108, and 12 respectively).
Subsequently 9 (3%) were diagnosed with lung cancer (8 at follow-up and only 1
on re-referral 18 months later with haemoptysis).
Conclusion: These results show that a significant and increasing proportion of
referrals are made outside the agreed national criteria and may have been more
appropriately referred elsewhere. We are seeking to educate our colleagues to
ensure that these scarce and expensive healthcare resources are best used for this
unfortunate patient population.

P3143
Lung cancer patients in TB hospital: Factors associated with diagnostic delay
Zhanna Laushkina, Pavel Filiimonov, Elena Pushkareva. Pulmonary TB
Department, Novosibirsk Research TB Institute, Novosibirsk, Russian Federation

P3141
Timely diagnosis and therapy for suspected lung cancer patients in a 2 day
rapid outpatient diagnostic program with integrated FGD-PET and
diagnostic CT
Pepijn Brocken 1 , Berni Kiers 1 , Monika Looijen-Salamon 2 , Richard Dekhuijzen 1 ,
Chantal Smits-van der Graaf 1 , Liesbeth Peters-Bax 3 , Lioe-Fee De Geus-Oei 4 ,
Hendrikus Van Der Heijden 1 . 1 Pulmonary Diseases, Radboud University
Nijmegen Medical Centre, Nijmegen, Netherlands; 2 Pathology, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 3 Radiology,
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 4 Nuclear
Medicine, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands
Introduction: Delays in the diagnosis of lung cancer are under debate and may
affect outcome. The objectives of this study were to compare delays in a rapid
outpatient diagnostic program (RODP) for suspected lung cancer patients with
those described in literature and guideline recommendations, to investigate the
effects of referral route and symptoms on delays, and to establish whether delays
were related to disease stage and outcome.
Methods: We performed a retrospective chart study of all patients with suspected
lung cancer, referred to the RODP of our tertiary care university clinic between
1999 and 2009. Patient characteristics, tumor stage and different delays were
analyzed.
Results: Of 565 patients with available data, 290 were diagnosed with lung cancer,
48 with another type of malignancy, and 111 patients with a non-malignant lesion.
In 112 patients no immediate definite diagnosis was obtained, and in 82 of these
the proposed follow-up strategy confirmed a benign outcome. The median first
line, patient, referral, diagnostic, curative and palliative therapeutic delays were
54, 19, 7, 2, 18 and 21.5 days, respectively. The RODP care was generally far more
timely compared to literature and published guidelines, except for both referral and
palliative therapeutic delay. No specific delay was significantly related to disease
stage or survival.
Conclusion: An RODP results in a timely diagnosis well within guideline recommendations. Patient and first line delay account for most of total patient delay.
Within the limitations of this retrospective study, we found no association with
disease stage or survival.

The delay of diagnostics worsens prognosis of disease.
The purpose: To define factors, associated with a delay of lung cancer diagnostics.
Materials and methods: An analysis of waiting times for 31 patients with lung
cancer was undertaken. Males 65%, villagers 61%, mean age 55±14 yrs. Clinical,
radiological, laboratory data of all admitted patients were collected. The period
from the disease manifestation up to making a hospital diagnosis was 106±68
days, patient delay - 25±30 days. 39% of patients were previously treated of an
assumed pneumonia before hospitalization in TB hospital. All patients have been
hospitalized with wrong diagnosis “pulmonary TB”, a principal cause - misinterpretation of chest radiogram. 48% of patients up to making a hospital diagnosis
received antituberculous treatment. 55% of patients - smokers.
Results: Factors associated with increase of diagnostic delay: acute disease beginning (OR 0,34, p=0,03), absence of hematological changes (OR 0,23, p=0,01),
nonspecific microbial growth in sputum (OR 0,1, p=0,003). Factors, associated
with decrease of a diagnostic delay – old age (OR 2,7, p=0,034), low body weight
(OR 2,4, p=0,038), lost of appetite (OR 3,7, p=0,006), dyspnea (OR 3,4, p=0,002),
leukocytosis (OR 2,5, p=0,03), ESR acceleration (OR 3,3, p=0,007), lymphopenia
(OR 2,5, p=0,043), eosinophilia (OR 3,3, p=0,01), spherical opacity patterns on
chest radiogram (OR 5,9, p=0,000), pleural exudates (OR 11,7, p=0,000), presence
of atypical cells in sputum (OR 46, p=0,000), biopsy performed (OR 10,5, p=0,000).
Conclusion: The results would allow to optimize the diagnostic approaches to
such a patients.

P3144
Risk factors for early mortality in lung cancer
Marta Inchausti 1 , Estibaliz Pérez 1 , Larraitz García 1 , Pedro Ansola 1 ,
Lorea Martinez 2 , Amaia Sagarba 1 , Maria Alfonso 1 . 1 Pneumology, Cruces
Hospital, Barakaldo, Bizkaia, Spain; 2 Epidemiology, Cruces Hospital,
Barakaldo, Bizkaia, Spain
Aim: To analyze risk factors for mortality due to lung cancer before 1st and 3rd
month after diagnosis.
Methods: Revision of all the patients with lung cancer diagnosis in 2 years.
Analysis of: demographic variables, smoking status, hitologycal subtipe, staging,
ECOG, blood analysis, treatments, cause of death. Univariant and multivariant
analysis (Cox regression).
Results: 270 cases, characteristics shown in table 1. In table 2, multivariant analysis. AUC of 0,952 in the 1st month, 0,874 for the 3rd. Among 41 patients who
died during the 1st month, 9 (22%) recieved palliative treatment (6 Radiotherapy
[RT], 3 Chemotherapy [QT]). As death causes: infectious complications in 8 cases
(3 QT), respiratory insufficiency 16 cases, rest: tumoral progression and general
worsening.
Conclusions: High percentage of patients die before the 1st month (15%) and
3rd month (29%) after diagnosis. ECOG >2 points,the most impacting factor for
early mortality.Other factors: IV TNM stage, low haemoglobin, adenocarcinoma
or small-cell histological subtipe (1st month mortality) and a high CA125 level
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352. Idiopathic pulmonary fibrosis
P3145
The functional MUC5B rs35705950 promoter polymorphism is associated
with IPF but not with systemic sclerosis related interstitial lung disease
Raphael Borie 1 , Bruno Crestani 1 , Philippe Dieude 4 , Hilario Nunes 2 ,
Yannick Allanore 3 , Caroline Kannengiesser 5 , Paolo Airo 6 ,
Marco Matucci-Cerinic 7 , Benoit Wallaert 10 , Dominique Israel-Biet 11 ,
Jacques Cadranel 8 , Vincent Cottin 9 , Dominique Valeyre 2 ,
Bernard Grandchamp 5 . 1 Service de Pneumologie A, APHP, Hopital Bichat, Paris,
France; 2 Service de Pneumologie, APHP, Hopital Avicenne, Bobigny, France;
3
Service de Rhumatologie, APHP, Hopital Cochin, Paris, France; 4 Service de
Rhumatologie, APHP, Hopital Bichat, Paris, France; 5 Service de Génétique,
APHP, Hopital Bichat, Paris, France; 6 Rheumatology and Clinical Immunology,
Spedali Civili, Brescia, Italy; 7 Department of Biomedicine, Section of
Rheumatology, University of Florence, Italy; 8 Service de Pneumologie, Hopital
Tenon, Paris, France; 9 Service de Pneumologie, Hopital Louis Pradel, Lyon,
France; 10 Service de Pneumologie, CHRU de Lille, Lille, France; 11 Service de
Pneumologie, Hopital Européen Georges Pompidou, Paris, France
A MUC5B promoter polymorphism has been associated with IPF in the North
American population (frequency of T risk allele 35% in IPF patients compared to
10% in controls. The polymorphism of MUC5B has not been investigated in the
European population or in non-IPF pulmonary fibrosis.
MUC5B was genotyped in the first 168 patients of the French national prospective
IPF cohort (COFI), in 870 French patients with systemic sclerosis (SSc) (346 with
interstitial lung disease, ILD), in 598 Italian SSc patients (207 with ILD), 1383
French controls and 494 Italian controls. The diagnosis of IPF was based on the
2000 ATS/ERS criteria and centrally reviewed.
The T risk allele frequency was strongly increased in the IPF patients compared to
the control population: 38.6% vs 10.8%, P = 2x10-44, OR 19 [9-36] for homozygotous patients. No statistical difference of frequency was observed in both SSc
and SSc-ILD in the French population: 10% and 11.1%, respectively.
Polymorphism of MUC5B in the French populations

IPF (n=168)
SSc (n=981)
SSc-ILD+ (n=346)
Controls (n=1383)

(3rd month mortality).Respiratory insuffiency and infectious complications, the
most frecuent death causes apart from tumoral progression.

P4890
Risk of lung cancer in current cigarette smokers: Case-control study results
Irina Pavlovska, Nikola Orovcanec, Biljana Tausanova, Beti Zafirova.
Department of Epidemiology, Institute of Epidemiology and Biostatistics, Skopje,
Macedonia, The Former Yugoslav Republic of
Lung cancer (LC) is the most common cancer in the world. Tobacco causes up to
90% of LC cases.
Objective: of the study was to determine the existence of the eventual causal
associations among the cigarette smoking and development and distribution of the
lung cancer.
Methods: The investigation was an analytical type of case-control study. It elaborated 185 patients diseased of LC, and the same number of persons without
malignant disease (control group-CG). Risk analyses were done using unconditional logistic regression, which provides results in the form of crude odds ratio.
The odds ratios and their 95% confidence intervals (CI) were computed.
Results: In the group of patients, there were 67% of current smokers (CS), 23.8%
of ex-smokers (ES) and only 9.2% of never smokers (NS), compared to 40.5% of
CS, 28.7% of ES and 30.8% of NS in the CG. CS had 5.54 (95% CI, 3.00-10.23),
times as great risk to become ill from LC in relation to the NS. Half of the diseased
smoked 20-40 cigarettes per day (c/day), while the greatest part of CG smoked
11-20 c/day (50.7%). CS who consumed <20 c/day had 3 times, and those who
consumed >20 c/day, even 10.6 (95% CI, 5.24-21.42), times significantly greater
risk to become ill, in relation to NS. CS, whose length of the smoking period was
>40 y, had 3.94 (95% CI, 2.11-7.35), times greater risk to become ill compared
to those who smoked <40 y. The risk to become ill was significantly greater in
persons who smoked >20 y, >20 c/day, compared to those, who in the same
period smoked <20 c/day (OR=3.78; 95% CI, 2.04-7.01).
Conclusion: Smoking cigarettes is the principal risk factor for causation of LC.
Concerted control of smoking appears to be an urgent priority in lung cancer
prevention.

TT (%)

GT (%)

GG (%)

11.9
1.2
1.4
1.4

53.5
17.5
19.5
18.7

34.5
81.2
79.1
79.8

Similar results were observed in the Italian population regarding the T allele
frequency in SSc and SSc-ILD when compared to controls: 12% and 13.5%,
respectively vs 11.7%.
Our study provide for the first time i) an independent replication of an association
between MUC5B rs35705950 T risk allele and IPF in the French population ii)
a lack of association of MUC5B rs35705950 with SSc-related ILD suggesting a
distinct pathogenesis.
Supported by chancellerie des Universites de Paris and PHRC Ile de France.

P3146
Cytokine profiles of bronchoalveolar lavage fluid in patients with combined
pulmonary fibrosis and emphysema
Sadatomo Tasaka 1 , Kosuke Mizoguchi 1 , Yohei Funatsu 1 , Ho Namkoong 1 ,
Wakako Yamasawa 2 , Makoto Ishii 1 , Naoki Hasegawa 3 , Tomoko Betsuyaku 1 .
1
Division of Pulmonary Medicine, Keio University School of Medicine, Tokyo,
Japan; 2 Department of Laboratory Medicine, Keio University School of
Medicine, Tokyo, Japan; 3 Center for Infectious Diseases and Infection Control,
Keio University School of Medicine, Tokyo, Japan
Background: Combined pulmonary fibrosis and emphysema (CPFE) is characterized by upper lobe emphysema associated with lower lobe fibrosis.
Objectives: We aimed to examine whether the cytokine levels in the alveolar
space are associated with the development of emphysematous changes that were
superimposed on pulmonary fibrosis.
Methods: We retrospectively evaluated 102 consecutive patients who were diagnosed with pulmonary fibrosis after bronchoalveolar lavage (BAL). Cytokine
levels and differential cell counts in BAL fluid, pulmonary function, CT scores,
and levels of serum markers were compared between patients with emphysema
and those without.
Results: Among the 102 patients (14 females, mean age, 68 y/o), 38 showed
upper lobe emphysema on CT. In BAL fluid, the levels of ENA-78/CXCL5 and
IL-8/CXCL8 were significantly higher in patients with emphysema than in those
without. The levels of MCP-1/CCL2, MIP-1α/CCL3, TNF-α, TGF-β1, and neutrophil elastase did not differ between the two patient groups. In patients with
emphysema, whereas %VC was greater, FEV1/FVC and %DLCO /VA were lower
than in those without emphysema. The composite physiologic index and serum
levels of KL-6 and SP-D, markers of interstitial lung disease, were not different
between the groups. Levels of CXCL8 and CXCL5 were associated with the
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proportion or absolute number of neutrophils in BAL fluid. In addition, CXCL8
levels were correlated inversely with %VC and %DLCO /VA and positively with
the area of low attenuation on CT.
Conclusion: Elevated CXC chemokine levels in the airspace might contribute to
the emphysematous change in patients with pulmonary fibrosis, which may be
associated with the development of CPFE.

P3147
Gene expression profiles of idiopathic interstitial pneumonias: Identification
of disease-specific diagnostic markers and molecular therapeutic targets
Nobuhisa Ishikawa, Noboru Hattori, Masaya Taniwaki, Yasushi Horimasu,
Tomoyo Matsuda, Nobuoki Kohno. Department of Molecular and Internal
Medicine, Graduate School of Biomedical Sciences, Hiroshima University,
Hiroshima, Japan
Introduction: Idiopathic pulmonary fibrosis (IPF) and nonspecific interstitial
pneumonia (NSIP) are characterized by alveolar epithelial damage and inflammatory responses that lead to fibroblast proliferation and, ultimately, to loss of
normal pulmonary architecture and function. Differential diagnosis between IPF
and NSIP may be difficult. The molecular mechanisms underlying idiopathic
interstitial pneumonias (IIPs) remain unclear.
Aims: This study aimed to elucidate the mechanisms underlying IIPs and identify
disease-specific diagnostic markers and molecular therapeutic targets.
Methods: The study included 12 patients with IIPs (IPF, 7 patients; NSIP, 5 patients). RNA was extracted from frozen lung specimens from the study population
and was profiled using Illumina Human WG-6 v3 BeadChips. Gene ontology
functional annotations were investigated in the genes upregulated in IIPs.
Results: Evaluation of 48,000 transcripts in the expression profiles helped identify
1594 transcripts that were commonly upregulated in lung tissues from IIP patients
compared to those from normal control subjects. The transcriptional profiles of
IPF and NSIP were unexpectedly similar. Lungs with IIP were characterized by
increased expression of transcripts associated with cell cycle, ABC transpoters and
p53 signaling pathways, such as MDM2, RBL1, RAD21, CFTR and BAX.
Conclusion: The current data provide valuable information on the molecular
mechanism underlying pulmonary fibrosis in IIP patients. Additionally, several potentially promising and novel diagnostic biomarkers as well as therapeutic targets
have been identified for IIPs.

P3148
The JAK3 inhibitor CP-690550 is a potent anti-fibrosis agent in a murine
model of pulmonary fibrosis induced by bleomycin
Beixian Zhou, Zhiping Fu, Yansheng Wang, Jun Xu. The State Key Lab of
Respiratory Disease, Guangzhou Medical University, Guangzhou, China
Rationale: We previously suggested that JAK3, a cytoplasmic tyrosine kinase
involved in receptor signaling for cytokines storm, is a molecular determinant in
exacerbated innate immune inflammation. A selective JAK3 inhibitor can alleviate
immunopathologic injury. Dose it has a potential for treating the lung fibrosis
associated with autoimmunity? In the present study, CP-690550, a novel inhibitor
of JAK3, was subjected to examination of its effects on lung fibrosis in a murine
model of Bleomycin(BLM)-induced pulmonary inflammation.
Methods & results: Flow cytometry for typing bronchoalveolar lavage fluid
(BAL) cells showed much higher level of T cells containing high frequencies
of CD3+CD8+ and NKT+ cells in the BLM-challenged mice than control, but
no significant changes were detected in the mice with CP-690550 treatment(15
mg/kg/d for two weeks) or JAK3-/- mice where pathology displayed attenuation of
the lung fibrosis, corresponding to significantly increased survival rates(38.5% of
BLM-challenged mice v.s.100% of the mice treated with CP-690550 or 84.6% of
JAK3-/- mice following BLM challenge, P<0.01).Cytokines profiling by liquidChip demonstrated significantly elevated levels of IP-10, IFN-γ and reduced
TGF-β1 secretion following BLM challenge in the lung homogenates and blood of
the JAK3-/- or reduction of TGF-β1 in the blood of JAK3+/+ mice with CP-690550
treatment, compared to the JAK3+/+ mice.
Conclusion: These results suggest that CP-690550 treatment has the capacity
to counter immune inflammation-associated lung fibrosis through modulation of
cytotoxic T cells-mediated autoimmune inflammation as well as inhibition of
production of fibrostic cytokines.

P3149
Hepatocyte growth factor (HGF) expression in bronchoveolar lower (BAL)
does not confirm its anti-fibrotic activity in interstitial lung diseases (ILD)
Piotr Kopinski 1 , Joanna Chorostowska-Wynimko 2 , Andrzej Dyczek 3 ,
Teresa Iwaniec 3 , Ada Rozy 2 , Paulina Jagus 2 , Karina Szablowska 1 ,
Tomasz Wandtke 1 , Barbara Balicka-Slusarczyk 4 . 1 Dept of Gene Therapy,
Collegium Medicum, Nikolaus Copernicus University, Bydgoszcz, Poland; 2 Lab
of Molecular Biology and Immunology, Institute of Tuberculosis and Lung
Diseases, Warszawa, Poland; 3 Dept of Internal Medicine, Collegium Medicum,
Jagiellonian University, Krakow, Poland; 4 Dept of Environmental Diseases and
Toxicology, Collegium Medicum, Jagiellonian University, Krakow, Poland
Background: We have previously shown that BAL-derived T cells secrete HGF,
regarded as a potent anti-fibrotic cytokine, antagonist of TGFβ, and the promising

tool for experimental therapies in lung fibrosis. However, our preliminary results
concerning HGF expression in ILD lower airways were not convergent.
Methods: HGF concentration in BAL fluid from pulmonary sarcoidosis (PS), idiopathic pulmonary fibrosis (IPF), extrinsic allergic alveolitis, nonspecific interstitial
pneumonia (NSIP), BOOP and eosinophilic pneumonia (n=48, 20, 7, 13, 7, 6
resp.) was assessed by ELISA method. BAL cells were analyzed for intracellular
HGF by flow cytometry.
Results: HGF concentration was significantly increased in IPF nonsmokers
(317±136 pg/ml vs 148±17 in controls, p<0,02, median±SEM), IPF smokers (215±12 vs 141±10, p<0,001) and in smokers with advanced PS. A trend
towards increased HGF levels in NSIP and BOOP was observed. HGF concentration was strongly negatively correlated with pulmonary function ((VC% pred) and
positively, inter alia, with BAL neutrophil and eosinophil relative count as well as
with TGFβ levels. Systemic steroid therapy resulted in decline of HGF expression
in respective IPF, NSIP and PS subgroups.
Conclusions: Our data seem to disagree with the previously suggested HGF strong
antifibrotic activity. Its high expression was paradoxally observed in ILD patients
with severe lung fibrosis Still, our observations might reflect the up-regulated TGF
enhanced expression aimed at sustaining lung homeostasis.

P3150
Autoimmunity profile in patients with combined pulmonary fibrosis and
emphysema (CPFE)
Argyris Tzouvelekis 1 , Georgios Zacharis 1 , Anastasia Oikonomou 2 ,
Kostantinos Arcontogeorgis 1 , Andreas Koulelidis 1 , Panagiotis Boglou 1 ,
Marios Froudarakis 1 , Dimitrios Mikroulis 3 , Demosthenes Bouros 1 .
1
Pneumonology, Democritus University of Thrace, Alexandroupolis, Thrace,
Greece; 2 Radiology, Democritus University of Thrace, Alexandroupolis, Greece;
3
Cardiovascular and Thoracic Surgery, Democritus University of Thrace,
Alexandroupolis, Thrace, Greece
Background: The combination of pulmonary fibrosis and emphysema (CPFE) is a
recently defined syndrome, encompassing a distinct radiologic, revealing both upper lobe emphysema and lower lobe fibrosis, as well as lung function profile, with
apparently preserved lung volumes contrasting with disproportionally impaired gas
exchange. It has also been recently described in the context of connective tissue
diseases. Our primary aim was to investigate the autoimmunity profile of patients
with CPFE.
Patients and methods: Thirty nine patients, mean age of 66,5 years, 37 men,
all smokers, with CPFE based on radiologic and functional criteria (mean FVC:
68,5%pred, FEV1/FVC:78,2, DLCO: 34,9%pred) were recruited on a retrospective and prospective basis. All patients underwent a thorough investigation of their
immunologic profile.
Results: Fourteen patients (36%) had positive anti-nuclear antibodies (ANA).
Patients with positive ANA presented with elevated CD20 levels in lung biopsy
specimens suggestive of elevated B cell activity. In additon, 6 patients (15%)
presented with positive antineutrophil cytoplasm antibodies (ANCAs) against
myeloperoxidase (MPO) indicative of microscopic polyangiitis. Among the latters
three developed respiratory and renal insufficiency and were succesfully treated
with cyclophosphamide and methylprednisolone whereas the remaining three were
switched to azathioprine maintenance treatment.
Conclusions: A significant proportion of patients with CPFE may present with
underlying auto-immune disorders that may reside incospicuously. Early identification of these patients using a panel of auto-antibodies may lead to more targeted
and potentially effective therapeutic applications.

P3151
Frequencies and dynamics of peripheral immune cell subsets in idiopathic
pulmonary fibrosis: Preliminary results and clinical implications
Marialuisa Bocchino 1 , Domenico Galati 2 , Marina De Martino 1 ,
Maria Napolitano 2 , Annamaria Trotta 2 , Anna Stanziola 1 , Alessandro Sanduzzi 1 .
1
Dipartimento di Medicina Clinica e Sperimentale, Università Federico II,
Naples, Italy; 2 UOSC Immunologia Oncologica, IRCCS INT Fondazione Pascale,
Naples, Italy
Involvement of the immune response in the pathogenesis of idiopathic pulmonary
fibrosis (IPF) is not well clarified. Emerging T cell subsets including IL-17 secreting T helper cells (TH17) and regulatory T lymphocytes (Treg) expressing
TGF-beta may exert antithetical actions. Distribution and phenotype characteristics
of peripheral immune cells along with TH17/Treg dynamics were investigated by
multi-parametric flow cytometry in 15 IPF patients (mean age 63 yrs; 13 men)
and 10 age- and sex-matched healthy subjects. Proportions of CD4+ and CD8+
T cells and of B (CD20+ ) lymphocytes were similar in the two groups. Frequencies of NKT (CD3+ CD56+ ) and NK cells (CD3- CD56+ CD16+ ) were reduced in
IPF (p<0.0001 for NK cells), the 24% of the latter co-expressing CD161 and
CD152a (versus 4.2±3.3; p=0.001). IPF patients displayed higher Treg proportions (CD4+ CD25high FoxP3+ ) (0.71±0.4 vs 0.3±0.13; p<0.05). No differences
in the distribution of highly suppressive Treg (CD13+ ) cells were found. Upon
stimulation, Treg expression of TGF-beta was similar in the two groups. Conversely, frequencies of IL-17-espressing CD4+ cells were significantly lower in IPF
(0.92±0.56 vs 0.21±0.11; p<0.001). This finding was associated with an increased
TGF-beta/IL-17 ratio in IPF (2.18±1.15 vs 0.38±0.2; p=0.001). This study first
provides evidence in IPF of a peripheral Treg/TH17 functional imbalance along
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with a depletion of NK cells which display an inhibitory phenotype. Dynamics of
Treg/TH17 cells may represent a non invasive tool for disease severity assessment
and treatment monitoring. Efforts are requested to thoroughly delineate these
observations at the lung level.

Results: HAS2 and CD44 expression were significantly increased and directly
associated with severe fibrosis. Myofibroblast HAS2 activity was indirectly associated to DLO/VA (r=-0.584; p=0.05). Kaplan Maier curves determined a higher risk
of death for patient with high HA2 (>6.83%) expression than in low expression
(Log Rank p=0.05).

P3152
Silent microaspiration in idiopathic pulmonary fibrosis: The role of
videolaryngoscopy
Emanuela Rossi, Ariel Floriani, Claudia Rinaldo, Nazarena Nannini,
Giuseppe Marulli, Monica Loy, Federico Rea, Fiorella Calabrese,
Elisabetta Balestro. Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova Medical School, Padova, Italy
A strong association between gastroesophageal reflux (GER) and idiopathic pulmonary fibrosis (IPF) has been reported. A significant proportion of patients may
have signs of microaspiration and still remain asymptomatic. Videolaringoscopy
can be a useful tool to detect silent microaspiration, which to date has never been
investigated in IPF. The aim of the study was to assess signs of micro-aspiration by
videolaryngoscopy in patients with IPF and to relate them with clinical findings.
We recruited 20 IPF patients (mean age 52 + 7 yrs). We investigated the presence/absence of GER symptoms and performed videolaryngoscopy to evaluate
abnormal laryngeal findings considered indirect signs of micro-aspiration. Three
out of twenty patients (15%) had classic GER symptoms, while 17 (85%) did
not report any kind of GER symptoms. Among asymptomatic patients, 5 (29%)
had indirect signs of microaspiration at videolaryngoscopy while the remaining
twelve had no such signs. Of interest, IPF patients with laryngeal abnormalities at
videolaryngoscopy showed a lower FVC% at the diagnosis compared to patients
without such abnormalities [46%(45-82) vs 75%(72-87) p=0,03]. Conversely, no
differences in age, smoking history and BMI were found between the two groups
of patients. In conclusion our study suggests that videolaryngoscopy may be a
useful diagnostic tool to detect silent microaspiration in patients with IPF even in
the absence of GER symptoms. These findings may have important therapeutic
implications.

P3153
Elevated serum LOXL2 levels are associated with rapid disease progression
in idiopathic pulmonary fibrosis (IPF)
Jason Chien, Lixin Shao, Susan Lyman, Joanne Adamkewicz, Victoria Smith,
Thomas O’Riordan. Clinical Research, Gilead Sciences, Inc, Seattle, WA, United
States
Background: LOXL2, expressed in fibrotic lung, plays a crucial role in matrix
remodeling and fibrogenesis. We hypothesized that elevated serum LOXL2 levels
are associated with rapid IPF disease progression.
Methods: Baseline serum samples were collected prior to treatment randomization
at selected U.S. clinical trial sites for ARTEMIS-IPF. LOXL2 levels were measured
using proprietary anti-human-LOXL2 antibodies. Progression free survival ([PFS]
lung function decline, respiratory hospitalizations [RH] and death) served as the
primary endpoint.
Results: Subjects with (n=69) and without (n=423) serum samples had similar
baseline IPF severity. Among subjects with detectable LOXL2 (n=67), the median
LOXL2 level was 315.4pg/ml (IQR 144.5-752.4 pg/ml). Although subjects randomized to receive ambrisentan (n=49) had more severe IPF and higher LOXL2
levels than placebo treated subjects (mean 902.8pg/ml±1172 vs 294pg/ml±288,
p=0.026), LOXL2 levels and IPF severity did not correlate. In multivariate analyses that included treatment assignment, 6-minute walk distance and composite
physiologic index, high LOXL2 levels (>800pg/ml), in comparison to low LOXL2
levels (≤800pg/ml), were associated with increased risk for disease progression
(hazard ratio [HR] 4.95, 95% confidence interval [CI] 1.52-16.18, p=0.008), lung
function decline (HR 7.36, 95% CI 1.16-46.74, p=0.034, and RHs (HR 4.85, 95%
CI 1.09-21.68, p=0.039).
Conclusion: High baseline serum LOXL2 levels are associated with rapid IPF
progression and may reflect disease activity, not severity. Due to potential confounding effects of ambrisentan, these results need to be replicated in other IPF
populations.

Conclusion: The increased HAS-2 activity in epithelial and myofibroblast cells
have impact in the remodeling process and the survival evolution, suggesting that
strategies aimed at preventing the effect of this ECM component may have a
greater impact in patient’s outcome.
Financial support: FAPESP.

P3155
Perceptions, experiences and information needs of patients with idiopathic
pulmonary fibrosis (IPF): A qualitative study
Annette Duck 1 , Lisa Spencer 2 , Simon Bailey 3 , Colm Leonard 1 ,
Ann-Louise Caress 4 . 1 NWLC, University Hospital of South Manchester,
Manchester, United Kingdom; 2 Chest Unit, Aintree Hospital, Liverpool, United
Kingdom; 3 Chest Unit, Central Manchester University Hospital Trust,
Manchester, United Kingdom; 4 School of Nursing, Midwifery and Social Work,
The University of Manchester, United Kingdom
Background: Idiopathic Pulmonary Fibrosis (IPF) is a rapidly progressive lung
disease, with median survival of 2-4 years from diagnosis with symptoms that
impact on quality of life. There has been little work to date which explores the
experiences of these patients, or their family carers, in-depth.
Aim: To understand the experiences, perceptions and information needs of patients
with IPF.
Methods: Qualitative study, involving in-depth, audio-recorded, semi-structured
interviews, supported by a topic guide (developed from review of the literature and
input from patients and clinicians). Seventeen patients with moderate to advanced
IPF referred to a tertiary respiratory centre in north-west England, and six of their
family carers, were interviewed. Data were analysed using Framework Analysis
(Ritchie and Spencer 1994).
Results: Patients’ diagnostic pathway was often complex and several had initially
been misdiagnosed. All patients and carers had unmet information needs throughout the disease trajectory, regarding disease causation, prognosis, treatments and
side effects. Patients and carers reported a loss of the life they had, with IPF
impacting markedly on independence, spontaneity and roles within relationships.
Patients reported struggling to live with increasing breathlessness, cough, lethargy
and fatigue. Learning to live with increasing disability and dependency on oxygen,
whilst facing an uncertain future, was a struggle for all.
Conclusions: Patients with IPF have many unmet information and support needs.
There is an urgent need for improved recognition of these needs, as well as
increased availability and accessibility of services.

P3154
Hyaluroman syntehase-2 over expression has impact in the evolution and on
the prognosis of idiopathic pulmonary fibrosis patients
Edwin Roger Parra 1 , Vera Capelozzi 2 . 1 Pathology, University of São Paulo
Medical School, São Paulo, SP, Brazil

P3156
The correlation of pulmonary function tests and exercise testing with high
resolution computed tomography in patients with idiopathic interstitial
pneumonia in a tertiary care hospital in south India
Barney Isaac Thomas 1 , Balamugesh Thangakunam 1 , Rekha A. Cherian 2 ,
Devasahayam J. Christopher 1 . 1 Department of Pulmonary Medicine, Christian
Medical College, Vellore, Tamil Nadu, India; 2 Department of Radiology,
Christian Medical College, Vellore, Tamil Nadu, India

Background: The idiopathic pulmonary fibrosis (IPF) is a terminal illness characterized by unremitting extracellular matrix (ECM) deposition. In this regard,
the myofibroblasts and the ECM components such as hyaluronan (HA) have an
important role in the fibrosis. We analyzed the expression of HAS1 (HA synthase 1), HAS2, HAS3 and hyaluronic acid receptor (CD44) by epithelial and
myofibroblasts cells in patients with IPF and we correlated with a survival.
Methods: HAS-1, HAS2, HAS3 and CD44 epithelial and myofibroblast expression were evaluated in 27 surgical lung biopsies from patients with IPF in minimal
and severe fibrosis by the point-counting technique. Impact of these markers was
tested on pulmonary functional tests and follow-up until death from IPF.

Background: Idiopathic interstitial pneumonias (IIP) are a heterogeneous group
of diffuse parenchymal lung diseases (DPLD). Although open lung biopsy is the
gold standard for its diagnosis, HRCT(High Resolution Computed Tomography)
is gradually replacing the former. Repeating HRCT for follow up is costly and
involves radiation exposure. Among pulmonary function tests(PFT) and exercise
testing, it is unclear which parameter would correlate best with HRCT.
Aim: To find out the correlation of pulmonary function tests and exercise testing
with HRCT in patients with IIP.
Methods: Consecutive patients who were diagnosed as IIP were included. PFT
and exercise testing parameters were noted. HRCT was scored based on an alveolar
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score, an interstitial score and a total score. Correlation of each of the parameters
with HRCT scores were analyzed.
Results: A total of 94 patients [85 had Idiopathic Pulmonary Fibrosis(IPF)] were
included to obtain a sample size of 105. Forced Vital Capacity, Total Lung Capacity
and Diffusion Capacity of the Lung for Carbon Monoxide (DLCO) among PFT
parameters and Distance Saturation Product and lowest saturation among exercise
testing parameters had significant correlation with the total HRCT score. Among
these DLCO corrected was the most correlating with a negative r value of 0.565.
Conclusion: In patients with idiopathic interstitial pneumonia, pulmonary function
tests and exercise testing have good correlation with HRCT. DLCO corrected was
the most correlating parameter.

P3157
Osteoporosis treatment effectiveness in patient with idiopathic pulmonary
fibrosis (IPF)
Yulia Ilkovich, Dali Dzadzua, Lubov Novikova. Pulmonology Department of
Postgraduate Education Faculty, Pavlov State Medical University, St. Petersburg,
Russian Federation
Aim: To assess effectiveness of osteoporosis treatment by Calcium, Vitamin D3
(VD3), Bisphosphonates (BPN), Calcitonin (CTN) in patients with IPF.
Subjects: 95 Caucasian patients with IPF, 18 male, 77 female, 55.4±10.9 y.o.,
treated with glucocorticoids.
Materials, methods: Bone Mineral Density was measured by DEXA. Patients
were categorized according to T-criterion value. 19 patients (1st group) had Tcriterion > -1.5 SD. In this group only Calcium and VD3 were recommended. 24
patients (2nd group) had T-criterion value from -1.5 SD to -2.0 SD. In this group
Calcium, VD3 and BPN were prescribed. 20 patients (3rd group) had T-criterion
value from -2.0 SD to -2.5 SD. In these cases Calcium, VD3 and CTN were
prescribed. 32 persons (4th group) had T-criterion lower than -2.5 SD. These
patients received Calcium, VD3, CTN, BPN.
Results: Results were assessed in a year. The main criteria were: T-criterion
change (T), fractures incidence, presence of bone pain (BP). In the 1st group T
was -0.07 SD, 10.5% patients had manifestation of BP. In the 2nd group T was
-0.25 SD; one hip fracture occurred; the number of patients with BP decreased
from 66.7% to 25.0% (p<0.001). In the 3rd group T was +0,04 SD, no fractures
were registered, the number of patients with BP increased from 20.0% to 30.0%.
In the 4th group T was +0.11 SD; no fractures were registered, the number of
patients with BP decreased from 25.0% to 6.3% (p <0.01).
Conclusion: Combination of Calcium and VD3 with antiresorptive agents (both
CTN and BPN) is an essential way to prevent and treat osteoporosis in patients
with IPF. CTN has an advantage due to its analgesic effect in osteoporotic patients
with bone pain.

Sciences, University of Turin, Italy; 3 Clinical Research, InterMune Inc.,
Brisbane, CA, United States; 4 Pneumologie/Allergie, Ruhrlandklinik, Essen,
Germany; 5 Department of Medicine, University of California San Francisco, CA,
United States; 6 Department of Medicine, Duke University School of Medicine,
Durham, NC, United States; 7 Department of Medicine, Medical University of
South Carolina, Charleston, SC, United States; 8 Department of Medicine,
Imperial College, London, United Kingdom
Introduction: PFD is an oral molecule that is approved in Europe and Japan for
the treatment of IPF. Long-term safety is being assessed in two open-label (OL)
studies in patients with IPF.
Objective: Further examine the long-term safety of PFD in patients with IPF.
Methods: All patients receiving PFD 2403 mg/d in the CAPACITY studies or one
of two ongoing OL studies of PFD in patients with IPF (Studies 002 and 012)
were included in the analysis. Study 002 is a compassionate use study in the U.S.;
Study 012 is an OL extension study evaluating PFD in patients who completed
CAPACITY.
Results: A total of 789 patients were included in the analysis. The median duration of exposure to PFD was 2.6 years (range, 1 week–7.7 years); the median
daily dose was 2257 mg (range 25–3600). The cumulative total exposure was
2,052 person exposure years (PEY). Consistent with previous studies, almost all
patients (99.7%) reported at least one treatment emergent adverse event (AE).
Gastrointestinal and skin-related events were the most commonly reported AE’s;
these were generally mild to moderate and rarely led to treatment discontinuation.
AST/ALT elevations (>3 x ULN) occurred in 21/789 (2.7%) patients; the adjusted
incidence of AST/ALT elevations was 1.7 per 100 PEY.

P3158
Post-marketing surveillance of pirfenidone for idiopathic pulmonary fibrosis
in Japan: Interim analysis of 973 patients
Maki Ito 1 , Yuka Niimi 1 , Akihiro Nakamura 1 , Shinichi Kakutani 2 ,
Yuki Yoshida 2 , Takayoshi Yoshikawa 1 , Pirespa Advisory Board. 1 Drug Safety
Management Department, Shionogi & Co., Ltd., Osaka, Japan; 2 Biostatistics
Department, Shionogi & Co., Ltd., Osaka, Japan
Background: Pirfenidone (Pirespa® ), anti-fibrotic agent, was approved for the
treatment of idiopathic pulmonary fibrosis (IPF) in Japan in 2008. We conducted a
post-marketing surveillance enrolling all patients with IPF who were administered
pirfenidone from Dec 2008 to Oct 2009 to gain understanding, in the clinical
setting, of the safety and efficacy of pirfenidone in the treatment of IPF.
Methods: The safety was evaluated by comparing the incidence of adverse drug
reactions with that reported in Phase II and III trials. The efficacy was evaluated
on the change in vital capacity (VC).
Results: For this interim analysis, 973 cases were evaluable for safety (male
78.2%, age 69.5±8.4 yrs). At baseline, 407 cases (41.8%) were ranked as severity
grade IV in Japan ((PaO2 at rest <60 Torr) or (PaO2 at rest <70 Torr and
6MWT SpO2 <90%)). The incidence of adverse drug reactions was 67.01%. The
major adverse drug reactions were decreased appetite (28.6%) and photosensitivity
reaction (15.0%). The data on VC were available from 453 cases and the analyses
are ongoing.
Conclusions: This analysis from a large surveillance study confirmed the safety of
pirfenidone in the Japanese IPF patients treated in the clinical setting. This study
included many patients with greater IPF progression compared with Phase II and
III trials. Considering this situation, we are now in the process of analyzing the
efficacy of pirfenidone.
Pirespa Advisory Board: Toshihiro Nukiwa, Shoji Kudo, Yukihiko Sugiyama,
Arata Azuma, Moritaka Suga, Kingo Chida, Yoshikazu Inoue, Hiroyuki Taniguchi,
and Takashi Ogura.

P3159
The long-term safety of pirfenidone (PFD) in patients with idiopathic
pulmonary fibrosis (IPF)
Dominique Valeyre 1 , Carlo Albera 2 , Williamson Bradford 3 , Ulrich Costabel 4 ,
Talmadge King 5 , Paul Noble 6 , Steven Sahn 7 , Roland du Bois 8 . 1 Department of
Medicine, Assistance Publique-Hôpitaux, Paris, France;2 Clinical and Biological

Conclusions: Analysis of safety data from IPF patients receiving PFD for up to
7.7 years demonstrates that long-term treatment with PFD is safe and generally
well tolerated.

P3160
Predictors of effects and adverse effects of pirfenidone on idiopathic
pulmonary fibrosis
Toru Arai 1,2 , Yoshikazu Inoue 2 , Chikatoshi Sugimoto 1 , Yumiko Sasaki 1 ,
Kazunobu Tachibana 1,2 , Naoko Sakamoto 2 , Tomohisa Okuma 3 ,
Masanori Akira 3 , Masanori Kitaichi 4 , Seiji Hyashi 1 . 1 Department of Respiratory
Medicine, National Hospital Organization Kinki-Chuo Chest Medical Center,
Sakai, Osaka, Japan; 2 Clinical Research Center, National Hospital Organization
Kinki-Chuo Chest Medical Center, Sakai, Osaka, Japan; 3 Department of
Radiology, National Hospital Organization Kinki-Chuo Chest Medical Center,
Sakai, Osaka, Japan; 4 Department of Pathology, National Hospital Organization
Kinki-Chuo Chest Medical Center, Sakai, Osaka, Japan
Introduction: Idiopathic pulmonary fibrosis (IPF) is a poor prognostic fibrotic
lung disease with unknown etiologies. Pirfenidone (PFD) was recently reported to
decrease the rate of decline in vital capacity and it is anticipated that PFD improves
prognosis of IPF patients.
Aim: We prospectively examined clinical findings of IPF to predict the effects and
adverse effects of PFD.
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Subjects: PFD was administered to 41 cases of IPF between January 2009 and
December 2010. Severity stage (I/II/III/IV) of IPF defined by Japanese Respiratory
Society (JRS) were 9/6/9/17, respectively. PFD was discontinued within 3 months
because of adverse effects or death in 11 cases. Effects of PFD were evaluated by
definition by JRS in 30 cases treated with PFD for more than 3 months. Adverse
effects were evaluated in all cases.
Method: Chi square test for univariate analysis and multivariate logistic regression
analysis was performed using various clinical findings to clarify the predictor of
short-term effects of PFD and its adverse effects, especially appetite loss and/or
nausea.
Results: Improvement after PFD therapy was observed in 6 cases (20%). Severity
stage I/II and diagnosis of IPF based on surgical biopsy specimens were significant
predictors of improvement by chi square test and multivariate analysis. Appetite
loss and/or nausea occurred more in IPF patients with older age (>68 yrs) and
without intake of proton-pomp inhibitor (PPI) by multivariate logistic regression
analysis.
Conclusions: Effects of PFD is better in IPF patients with severity stage I/II and/or
diagnosed by histologically. Appetite loss and/or nausea significantly associated
with older age and no PPI intake.

P3161
Anti-fibrotic effects of nintedanib (BIBF 1120) in primary human lung
fibroblasts derived from idiopathic pulmonary fibrosis
Katrin Hostettler 1 , Eleni Papakonstantinou 2 , Ioannis Klagas 2 ,
George Karakiulakis 2 , Michael Tamm 3 , Didier Lardinois 4 , Michael Roth 1 .
1
Department of Biomedicine, University Hospital, Basel, BS, Switzerland;
2
Laboratory of Pharmacology, School of Medicine, Aristotle University,
Thessaloniki, Greece; 3 Clinic of Respiratory Medicine, University Hospital,
Basel, BS, Switzerland; 4 Division of Thoracic Surgery, University Hospital,
Basel, BS, Switzerland

patients. Of those, 36% discussed the cases with radiologists and pathologists.
Out of 406 community pulmonologists practicing outside of reference or competence centres, 141 (35%) indicated referring patients to those centres. The 2011
ATS/ERS/JRS/ALAT guidelines were known by 67% of pulmonologists involved
in IPF, 84% of whom considered them appropriate for practice. An estimate of
58% of patients were diagnosed with mild to moderate IPF as defined by %
predicted FVC ≥50% and % predicted DLCO ≥35%.
Conclusion: Despite correct awareness of international IPF guidelines, modalities
of multidisciplinary discussion and of early diagnosis need to be improved through
the network of expert centres.
Funding: Intermune France.

353. Pulmonary circulation: basic mechanisms,
animal models and cell biology
P3163
Hypoxia-induced pulmonary hypertension: Synergistic effects of sildenafil
and erythropoietin in mice
Victor Samillan, Thomas Haider, Johannes Vogel, Max Gassmann,
Louise Ostergaard. Institute of Veterinary Physiology, University of Zürich,
Switzerland

Introduction: Idiopathic pulmonary fibrosis (IPF) is a progressive lung disease
with poor prognosis. One year treatment with the receptor tyrosine kinase inhibitor
nintedanib (BIBF 1120) specific for vascular endothelial growth factor receptor
(VEGFR), platelet-derived growth factor receptor (PDGFR) and fibroblast growth
factor receptor (FGFR) was associated with a 68.4% reduction in the rate of decline
of forced vital capacity in patients with IPF versus placebo, which approached
statistical significance.
Aim: To determine the in vitro effect of nintedanib on primary human lung
fibroblasts.
Methods: Primary human lung fibroblasts were isolated and propagated from lung
parenchyma derived from patients with IPF (n=4). After treatment with nintedanib
(0.001 – 1 μM) enzymatic activity for matrix metalloproteinases (MMP) was assessed in aliquots of the culture medium by gelatin zymography. Gene expression
of MMP was measured by quantitative real time PCR. Collagen secretion and
deposition was quantitated by the Sircol assay, and cell proliferation was assessed
by mechanical cell counting.
Results: Nintedanib significantly inhibited secretion and deposition of collagen
by IPF fibroblasts in a dose-dependent manner. Nintedanib significantly increased
MMP-2 gene expression and dose dependently stimulated MMP-2 enzymatic activity. The pro-proliferative effect induced by PDGF (10 ng/ml) was completely
reversed by nintedanib.
Conclusion: Our data demonstrate a significant anti-fibrotic effect of nintedanib
in primary human lung IPF fibroblasts.
This work is supported by a non-conditional grant by Boehringer Ingelheim GmbH.

P3162
Management of idiopathic pulmonary fibrosis in France: A survey of 1,456
pulmonologists
Vincent Cottin 1 , Jacques Cadranel 2 , Bruno Crestani 3 , Jean-Charles Dalphin 4 ,
Philippe Delaval 5 , Dominique Israel-Biet 6 , Romain Kessler 7 ,
Martine Reynaud-Gaubert 8 , Dominique Valeyre 9 , Benoit Wallaert 10 ,
Benoît Bouquillon 11 , Jean-François Cordier 1 . 1 National Reference Center for
rare Pulmonary Diseases, Louis Pradel University Hospital, Hospices Civils de
Lyon, Lyon 1 University, Lyon, France; 2 Pneumology, University Hospital Tenon,
Paris, France; 3 Pneumology, University Hospital Bichat, Paris, France;
4
Pneumology, University Hospital, Besançon, France; 5 Pneumology, University
Hospital, Rennes, France; 6 Pneumology, University Hospital Georges Pompidou,
Paris, France; 7 Pneumology, University Hospital, Strasbourg, France;
8
Pneumology, University Hospital, Marseille, France; 9 Pneumology, University
Hospital Avicenne, Bobigny, France; 10 Pneumology, University Hospital, Lille,
France; 11 Health Department, Opened Mind, Roubaix, France
Background: Management of rare diseases including idiopathic pulmonary fibrosis (IPF) has been organised in France by the National plan for rare diseases.
Clinical care in the community is coordinated by one national reference centre and
nine regional competence centres.
Objective: To evaluate current diagnostic and treatment practice for IPF in the
context of recent international guidelines.
Methods: A questionnaire (26 questions) has been submitted over the phone and
on-line between December 7, 2011 and February 18, 2012, to 1,456 pulmonologists
(out of 2,682 in France).
Results: 509 pulmonologists (35%) were involved in the management of IPF

The term pulmonary arterial hypertension (PAH) describes a group of diseases
characterized by elevated pulmonary arterial pressure. The cause can be due to
several vascular changes, including pulmonary remodeling. If left untreated, patients might die from right heart failure within an average of three years. The
present study was designed to investigate single and combination therapy with
erythropoietin (epo) and sildenafil on hypoxia-induced PAH.
Mice were randomized, first in a normoxic and a hypoxic group and second to
receive saline, epo, sildenafil or epo and sildenafil. Epo was injected three times per
weekly (500 IU/kg) and sildenafil daily (10 mg/kg). The animals were exposed to
three weeks of either hypoxia (10% oxygen) or normoxia, after which they underwent the different treatments for an additional two weeks. Immunohistochemistry
was performed to elucidate changes in morphology. Plasma levels of cardiotrophin1 and atrial natriuretic peptide (ANP) were measured. The pulmonary pressure
was estimated using right heart catherization.
On average the hypoxic mice lost approximately 20% of their body weight. This
was reduced to 5% for the group receiving the combination treatment. The hypoxiainduced increase in right ventricular hypertrophy and medial wall thickness of
pulmonary arterioles was significantly attenuated with the combination therapy.
Similar results were also observed for cardiotrophin-1 and ANP levels.
The combination treatment with epo and sildenafil demonstrated an improvement
in the clinical outcome in hypoxia-induced PAH in rodents, superior to that
observed for either drug given alone.

P3164
Myocardial prostacyclin effects in experimental acute afterload-induced right
ventricular failure
Celine Dewachter, Laurence Dewachter, Marie Vercruyssen, Benoit Rondelet,
Dean Paul Schraufnagel, Serge Brimioulle, Francois Kerbaul, Robert Naeije.
Physiopathology Laboratory, Universite Libre de Bruxelles, Brussels, Belgium
It has been suggested that prostacyclin improves patients with pulmonary hypertension through direct myocardial effects. In an experimental model of acute
right ventricular (RV) failure on increased afterload, we previously reported that
prostacyclin did not present with significant inotropic effects, but that there might
have been a trend as assessed from improved RV-arterial coupling (Kerbaul et al.
AJRCCM 2007).
Therefore, we further explored the pathobiology of acute RV failure with/without
prostacyclin infusion.
Dogs were randomized to a sham-(n=8) or to a 90-min pulmonary artery constriction (PAC)-operation (n=15). In 7 dogs with persistent RV failure, prostacyclin
was infused 30-min after banding release. After euthanasia, RV tissue was sampled
for pathobiological evaluation.
90-min PAC increased RV gene expressions of interleukin (IL)1β, monocyte
chemoattractant protein (MCP)1, IL6, VCAM1, and decreased expression of IL10.
No changes in RV gene expressions of IL1α, macrophage inflammatory protein
(MIP)1α and ICAM1 were observed after PAC. Protein expressions of IL1β and
IL6 were increased in the failing RV, while IL10 protein expression was decreased.
Pro-inflammatory IL6/IL10 and pro-apoptotic Bax/Bcl2 ratios were increased in
the failing RV. Increased diffuse macrophage recruitment was observed within the
failing RV. Prostacyclin decreased RV gene expressions of IL1β, MCP1, MIP1α,
VCAM1 and increased IL10 expression. Prostacyclin decreased RV gene IL6/IL10
and Bax/Bcl2 ratios, and IL1β protein expression compared to PAC group.
Acute load-induced persistent RV failure appears to be related to an activation of
inflammatory processes which seems to be limited by prostacyclin.
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P3165
Screening for biomarkers in pulmonary hypertension
Svenja Lena Tiede 1,2 , Soni Savai Pullamsetti 1 , Akylbek Sydykov 2 ,
Günter Lochnit 3 , Henning Tiede 2 , Hossein Ardeschir Ghofrani 2 ,
Norbert Weissmann 2 , Friedrich Grimminger 2 , Werner Seeger 2 , Ralph
Theo Schermuly 2 . 1 Lung Development and Remodelling, Max-Planck-Institute
for Heart and Lung Research, Bad Nauheim, Hesse, Germany; 2 University of
Giessen Lung Center, Justus-Liebig University, Giessen, Hesse, Germany;
3
Protein Analytik, Biochemisches Institut, Justus-Liebig University, Giessen,
Hesse, Germany

P3167
Contribution of stem-like cells to angioproliferative pulmonary arterial
hypertension in the SU5416/chronic hypoxia model
Laszlo Farkas 1 , Daniela Farkas 1 , Donatas Kraskauskas 1 , Aysar Alhussaini 1 ,
Vita Kraskauskiene 1 , Harm Bogaard 2 , Norbert Voelkel 1 . 1 Internal Medicine,
Pulmonary Disease and Critical Care Division, Virginia Commonwealth
University, Richmond, VA, United States; 2 Pulmonary Medicine, VU Medical
Center, Amsterdam, Netherlands

Introduction: Pulmonary hypertension (PH) is a progressive and fatal disease.
The gold standard for diagnosing PH and estimating prognosis is the invasive
method of right heart catheterization. To date no biomarker is available to prove
or exclude the diagnosis of PH.
Aims and objectives: The aim of this study is to identify and validate new
biomarkers for PH.
Methods: Plasma from the pulmonary artery banding (PAB) and the monocrotaline (MCT) rat model, and corresponding sham and control animals (n=9), was
used for 2D-gel electrophoresis (2D-GE) and MALDI-TOF-MS analysis. Further,
plasma changes of interesting candidates were confirmed by ELISA. Human study
population consists of patients with idiopathic pulmonary arterial hypertension
(n=40), PH associated with collagen vascular disease (n=45), pulmonary venous
hypertension (n=44), chronic thromboembolic PH (n=45), and non-PH controls
(n=34).
Results: The spot density analysis of 2D-GE and identification by MALDI-TOFMS revealed 7 proteins significantly changed in PAB vs. sham, and 15 proteins
in MCT vs. control group. Complement component 4 (C4) and complement inhibitory factor H (CFH) were upregulated in PAB and MCT. ApoE was changed
15-fold in MCT plasma, but not in PAB. The analysis of the human samples revealed no significant difference in mean plasma ApoE between the patient groups
(119.4±10.3, 147.6±11.6, 116.8±9.9, 110.2±8.3 μg/ml) and controls (135.3±14
μg/ml).
Conclusions: Despite published data on the role of ApoE in PH and the significant
changes in rats, ApoE seems not suitable as biomarker for PH in humans. Other
candidates identified by mass spectrometry will be evaluated for their potential as
biomarker.

P3166
Effects of soluble guanylate cyclase (sGC) stimulation in guinea pigs
chronically exposed to cigarette smoke
Borja Lobo, Raquel Puig-Pey, Elisabet Ferrer, David Dominguez, Nuria Coll,
Jessica García, Víctor Ivo Peinado, Joan Albert Barberà. Department of
Pulmonary Medicine, Hospital Clínic-IDIBAPS, CIBER de Enfermedades
Respiratorias, Barcelona, Spain
Background: The nitric oxide-cyclic GMP signaling pathway is altered in pulmonary vessels of patients with chronic obstructive pulmonary disease (COPD).
Activation of sGC improves vascular remodeling in experimental models of pulmonary hypertension. The effects of sGC stimulation in COPD remain unsettled.
The aim of the study was to evaluate the low dose effects of the sGC stimulator
BAY 41-2272 in a guinea pig model of COPD.
Methods: 24 guinea pigs were exposed to cigarette smoke (CS) (6 cigarettes/day,
5 days/week) during 3 months. Half of them received BAY 41-2272, 3mg/kg daily
(CS+BAY group), and the other half received vehicle (CS group). 16 guinea pigs,
sham exposed to CS, were treated with BAY 41-2272 (Sham+BAY group) or
vehicle (Sham group), and served as controls. Pulmonary artery pressure (PAP),
cardiac output, % of muscularized intrapulmonary arteries (<50μm), airway resistance (enhanced pause, Penh), and mean interseptal distance (Lm) were assessed
at the end of the study.
Results: Results are shown in the table:

PAP (mmHg)
Cardiac Output (mL/min)
Muscularized vessels (%)
Penh (AUC)
Lm (μm)

CS

CS+BAY

Sham

Sham+BAY

8.3±1.3*#
82±35#
71±10*# †
4.1±1.4*
75.3±5.5*# †

7.6±2.1*#
88±28#
54±13*#
4.1±1.4*
62.3±8.3

5.5±0.7
101±23
28±12
2.9±0.2
57.6±4.1

6.0±1.3
124±32
31±8
3.3±0.5*
59.5±5.6

*p<0.05 vs Sham, # p<0.05 vs Sham+BAY, † p<0.05 vs CS+BAY.

Conclusions: In the guinea pig, stimulation of sGC prevents the development of
pulmonary vascular remodeling and emphysema induced by CS. At the given low
dose, these effects were not translated into a reduction of pulmonary hypertension
or airflow obstruction.
Supported by grant FIS IS09-00536; Bayer Pharma AG kindly donated BAY
41-2272.

Severe pulmonary arterial hypertension (PAH) is a disease with high mortality
and no curative treatment. The goal of our study was to investigate the potential
contribution of stem-like cells to the angioobliteration in the SU5416/chronic
hypoxia (SuHx) model of severe PAH.
Animals were treated according to the SuHx protocol and underwent sequential
labeling with two halogenated thymidine analogues to investigate asymmetrical
cell division, and treatment with the CXCR4 inhibitor AMD3100 (day 1-21) or
recombinant human G-CSF (day 14-21).
After three weeks, we identified by immunofluorescence/confocal microscopy in
the angioproliferative lesions of the SuHx rat model of severe PAH cells expressing markers of pluripotent stem cells and multipotent differentiation. We also
showed that lesion cell division in SuHx animals was asymmetrical. The CXCR4
inhibitor AMD3100 reduced pulmonary artery muscularization and obliteration of
medium size vessels in the animal model without greatly impacting PAH. This
was associated with a reduction in the numbers of c-kit+ cells in the vessel.
We further show that G-CSF-induced cell mobilization from the bone marrow
did not affect the PAH, but caused enhanced pulmonary artery muscularization
together with pulmonary neovascularization instead, associated with an augmented
accumulation of c-kit+ cells in and around the vessels.
In conclusion, our data indicate that putative stem-like cells, which express pluriand multipotency markers, contribute to the pulmonary angioproliferation. Successful treatment of severe angioobliterative PAH will likely require a better
knowledge of the role of such cells in the pathobiology of PAH.

P3168
Effect of long-term imatinib treatment in a severe preclinical PAH rat model:
An insight into pulmonary perfusion using a novel casting method
Olivier Bonneau, Nicholas Duggan, Martin Hussey, Loredana Ciuclan,
Christine Tomlins, Sonia Roberts, Luan-Don Dang, Robert Allen,
David Rowlands, Matthew Thomas. Respiratory Disease Research Area, Novartis
Institute for Biomedical Research, Horsham, West Sussex, United Kingdom
Introduction: Pulmonary arterial hypertension (PAH) is characterized by increased vascular tone and remodeling of pulmonary vasculature. Imatinib- a potent
inhibitor of tyrosine kinases, reverses pulmonary vascular remodeling in animal
models of PAH and improves haemodynamics in selected PAH patients. However,
the efficacy of long-term Imatinib administration on pulmonary arteriopathy and
impaired vascular perfusion observed in severe PAH patients is not known.
Aims: To examine the effects of long-term Imatinib (100mg/kg, PO QD) treatment
on hemodynamics, and vascular perfusion in a severe preclinical rat model of
PAH.
Methods: Wistar Kyoto rats were treated once with SU5416 (20mg/kg, s.c.) and
exposed to hypoxic conditions for 2 weeks (+ controls), + 8 weeks normoxia,
+ 4 weeks imatinib treatment (100mg/kg, q.d.). Haemodynamic parameters were
analysed to determine extent of PAH pathology. Perfusion mapping was performed
via lung vascular corrosion casts.
Results: Rats exposed to chronic hypoxia/SU5416 developed severe right ventricular pressure (RVP >94mmHg) with decline in cardiac output (CO; -10.18 ml/min)
compared to normoxic controls.Treatment with imatinib reduced all measures of
PAH pathology (RVP ≤71 mmHg, CO; 6.42 ml/min). Macroscopic analysis of
lung corrosion casts showed a large rarefaction of terminal branches of pulmonary
vasculature (vascular pruning). Imatinib treatment greatly attenuated this decline.
Conclusion: The above data further supports the beneficial effects of imatinib
on PAH pathology. We show for the first time that Imatinib restores pulmonary
vascular perfusion in a clinically relevant model of advanced PAH.

P3169
Cell cooperation between human fibrocytes and endothelial progenitor cells
during neoangiogenesis is driven by the CXCR4 pathway
David Smadja 1 , Pascale Gaussem 1 , Peter Dorfmuller 2 , Ivan Bieche 3 ,
Marianne Kambouchner 4 , Elisa Boscolo 5 , Marc Humbert 2 , Joyce Bischoff 5 ,
Dominique Israel-Biet 6 . 1 Hematology, Universite Paris Descartes, Sorbonne
Paris Cite, France; 2 Centre de Référence de l’Hypertension Pulmonaire Sévère,
INSERM U999, Hypertension Artérielle Pulmonaire: Physiopathologie et
Innovation Thérapeutique, Centre Chirurgical Marie Lannelongue, Le Ple;
3
Genetics, Universite Paris Descartes, Sorbonne Paris Cite, France; 4 Pathology,
Hôpital Avicenne, AP-HP, Université Paris 13, Bobigny, France; 5 Vascular
Biology, Harvard Medical School, Boston, MA, United States; 6 Pneumology,
Universite Paris Descartes, Sorbonne Paris Cite, France
Idiopathic pulmonary fibrosis (IPF) is associated with a vascular remodeling
process. Fibrocytes are a distinct population of blood-borne cells that coexpress
hematopoietic cell antigens and fibroblast products, which have been shown to
contribute to organ fibrosis. The purpose of this study was to test the hypothesis
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that fibrocytes may cooperate with endothelial progenitors to induce angiogenesis.
We successfully isolated fibrocytes from blood of IPF patients. The characterization of fibrocytes used flow cytometry, real time q-PCR and confocal analysis. We
investigated the interaction between fibrocytes and cord blood derived endothelial colony forming cells (ECFC) angiogenic potential in vitro and in vivo in a
preclinical model of vascularization.
We show for the first time the formation of functional microvascular beds in immunodeficient mice when human ECFC and fibrocytes isolated from IPF patients
were co-implanted in matrigel plugs. Evaluation of implants after 2 weeks revealed
an extensive network of blood vessels containing erythrocytes. Secreted media
from fibrocytes enhances SDF-1/CXCR4 pathway in ECFC in vitro. Blocking
CXCR4 in vivo in implants significantly inhibited blood vessel formation. Finally,
we confirmed the relevance of these data by showing that vessels close to fibrotic
areas in biopsy specimens from IPF patients expressed high levels of CXCR4, in
contrast to control lungs.
Circulating fibrocytes might be involved in vascular remodeling process observed
in patients with fibrotic disease and should represent a useful biomarker for fibrosis
progression.

P3170
miR 16 modulates human pulmonary artery smooth muscle cell phenotype
Prasanna Tamarapu parthasarathy, Gurukumar Kollongod Ramanathan, Richard
F. Lockey, Narasaiah Kolliputi. Allergy and Immunology, Depatment of Internal
Medicine, University of South Florida, Tampa, FL, United States
Introduction: Pulmonary artery hypertension (PAH) is progressive fatal disease
characterized by excessive proliferation of human pulmonary artery smooth muscle
cells (hPASMCs) and obliteration of small pulmonary arteries, leading to severe
pulmonary hypertension and right ventricular failure.
Objective: Serotonin mediates hPASMCs proliferation through serotonin transporter (SERT). Recently micro RNAs have been shown to be involved in pathogenesis of PAH. miR16 targets SERT and Cyclin D1.Our previous results show
that miR-16 was down regulated in hypoxic PAH mice. We hypothesize that over
expression of miR16 can alter PAH phenotype. In the present study, we investigated
the phenotypic consequences of overexpression of miR16 in hPASMCs in vitro.
Methods: hPASMCs were commercially obtained and cultured according to
manufacturer instructions. Cells were transfected with plasmid containing miR16
expressing or control vector by electroporation. Post transfection, cells were treated
with different concentrations of serotonin and qPCR, immunoblot was performed
to assess the effects of miR-16 on PAH phenotypic markers.
Results: hPASMCs transfected with miR16 decreased the expression levels of
cyclin D1, SERT when compared to controls. In addition, proliferation markers
such as proliferating nuclear cell antigen (PCNA), calponin a phenotypic marker
was significantly suppressed in miR16 over expressed hPASMCs.
Conclusions: miR-16 over expression down regulates SERT and CyclinD1 levels. Most importantly miR-16 modulates hPASMCs phenotype which is a major
hallmark in PAH, implicating a potential therapeutic role in PAH.
This work was supported by RO1HL105932NIH, AHA09SDG2260957.

P3171
Macrophage migration inhibitory factor (MIF) promoter polymorphisms are
associated with favorable hemodynamic indices in systemic
sclerosis-associated pulmonary arterial hypertension
Todd Kolb 1 , Danielle Boyce 1 , Noah Lechtzin 1 , Nicholas Rafaels 2 , Li Gao 2 ,
Kathleen Barnes 2 , Reda Girgis 1 , Ari Zaiman 1 , Stephen Mathai 1 ,
Laura Hummers 3 , Traci Housten 1 , Rachel Damico 1 , Paul Hassoun 1 . 1 Division of
Pulmonary & Critical Care Medicine, Department of Medicine, Johns Hopkins
University, Baltimore, MD, United States; 2 Division of Allergy & Clinical
Immunology, Department of Medicine, Johns Hopkins University, Baltimore, MD,
United States; 3 Division of Rheumatology, Department of Medicine, Johns
Hopkins University, Baltimore, MD, United States
Rationale: Inflammatory mediators are increasingly associated with pathogenesis in pulmonary arterial hypertension (PAH). We have previously observed a
3.7-fold increase in serum levels of the pro-inflammatory macrophage migration
inhibitory factor (MIF) in PAH patients. MIF promoter polymorphisms (-173*C,
-794CATT5-8 ) have been associated with disease susceptibility or phenotype in several inflammatory syndromes. We hypothesized that MIF promoter polymorphisms
may influence PAH development or severity.
Methods: Genomic DNA was isolated from 117 European-American PAH patients, including idiopathic (IPAH; N = 35) and systemic sclerosis-associated PAH
(SSc-PAH; N = 82), healthy European-American controls (N=264), and SSc patients without PAH (N=343). Allele and genotype frequencies for the MIF -173*C
single nucleotide polymorphism and the -794CATT5-8 variable nucleotide tandem
repeat were compared between PAH patients and controls, and were compared
with initial hemodynamic indices and survival in PAH patients.
Results: We found no significant difference in the frequencies of either MIF promoter polymorphism between controls and PAH patients. SSc-PAH patients with
the MIF -173*C polymorphism had higher cardiac output (P=0.04), cardiac index
(P=0.003), and stroke volume index (P=0.01) at diagnosis. Neither polymorphism
predicted survival in PAH patients.
Conclusion: The MIF -173*C polymorphism may improve initial hemodynam-

ics in SSc-PAH. However, MIF promoter polymorphisms do not predict PAH
susceptibility or survival. These results suggest that MIF may function as a
disease-modifying gene in SSc-PAH.

P3172
Dexamethasone induces anti-remodelling effects in rat pulmonary arterial
smooth muscle cells
Laura Price 1 , Frederic Perros 2 , Dongmin Shao 1 , Jie Zhu 3 , David Montani 2 ,
Peter Dorfmuller 2 , John Wharton 4 , Marc Humbert 2 , Ian Adcock 5 , John Wort 1 .
1
Department of Pulmonary Hypertension, Royal Brompton Hospital, London,
United Kingdom; 2 Service de Pneumologie et Réanimation Respiratoire, Centre
National de Référence de l’Hypertension Pulmonaire Sévère, Hôpital Antoine
Béclère, Hôpitaux Universitaires Paris-Sud; 3 Department of Histology, Royal
Brompton Hospital, London, United Kingdom; 4 Section on Experimental
Medicine and Toxicology, Imperial College London, Hammersmith Hospital,
London, United Kingdom; 5 Cell & Molecular Biology Airways Disease Section,
National Heart and Lung Institute, Faculty of Medicine, Imperial College
London, London, United Kingdom
Inflammation is increasingly recognised in pulmonary arterial hypertension (PAH).
Given that dexamethasone (dex) reverses PAH and pulmonary vascular remodelling in established rat monocrotaline (MCT)-induced PAH, we tested contributing
mechanisms in pulmonary arterial smooth muscle cells (PASMC). Nuclear localisation of the p65 subunit of NF-κB was used as a marker of inflammation in
MCT-exposed rats.
Methods: PASMC from control and MCT 6-week old male Wistar rats were
treated with increasing dex concentrations. Proliferation (3H-thymidine) and apoptosis (Hoechst nuclear staining; DNA fragmentation ELISA) assays were performed
(n=5 per group). Immunohistochemistry for caspase 3 and p65 was performed on
paraffin-embedded lungs from day 28 MCT-alone, MCT+dex-treated and control
rats.
Results: Dex reduced proliferation of PASMC at all concentrations with a maximal
effect seen at 10-7M (3H-thymidine counts/minute 84997±6802 to 1993±3135,
p<0.0001). Dex increased serum starvation-induced PASMC apoptosis as determined by Hoechst staining and DNA fragmentation in a time- and concentrationdependent manner, reaching a plateau after 72hrs with 10-7M dex (0.40±0.17
to 1.29±0.54, p<0.001). In rat lung, caspase immunostaining was increased in
the PASMC layer in dex-treated MCT rats vs. MCT-alone controls (0 (0-40)%
vs. 58.3 (1-100)%, p<0.0001). Finally, nuclear p65 was reduced in PASMC and
endothelial cells in MCT-treated rats at all dex doses studied.
Conclusion: Dexamethasone reduces proliferation and augments apoptosis in rat
PASMC in vitro, and reduces activation of NF-κB within vascular cells. These
actions, at least in part, may explain the reversal of PAH by dex seen in the rat
MCT-PAH model.

P3173
Exogenous BMPR2 modulates TGF-β signalling in human small airway
epithelium and smooth muscle cells
Feng Feng, Paul N. Reynolds. Thoracic Medicine, Royal Adelaide Hospital,
Adelaide, SA, Australia
Introduction: Idiopathic Pulmonary Arterial Hypertension (IPAH) is a fatal disease characterized by reduced BMPR2 and increased TGF-β expression.
Aims and objectives: To investigate the effects of upregulation of BMPR2 on
TGF-β signalling in human small airway epithelial cells (hSAEC) and pulmonary
artery smooth muscle cells (hPASMC)
Methods: The BMPR2 gene was delivered to both hSAEC and hPASMC using a
plasmid construct or Adenovirus vector, then TGF-β signalling events assessed.
Results: In hSAEC, TGF-β upregulated P-38MAPK phosphorylation and vimentin
but downregulated pancytokeratin, consistent with epithelial to mesenchymal transition (EMT). In preliminary studies, prior transduction to upregulate BMPR2,
ameliorated the TGF-β-induced increase in vimentin. In hPASMC, TGF-β did not
affect P-38MAPK, but led to a substantial increase in phosphorylated ERK 42/44
and Smad2, and reduced phosphorylation of Smad1/5/8. These effects were largely
prevented by BMPR2 transduction.
Conclusions: To date, these findings suggest that BMPR2 gene delivery reduces
TGF-β-induced epithelial to mesenchymal transition and TGF-β signalling in
smooth muscle cells.
Supported by: Australian NHMRC.

P3174
Increased right ventricular cardiomyocyte stiffness in patients with
pulmonary arterial hypertension
Silvia Rain 1 , M. Louis Handoko 1 , Nico Westerhof 2 , Cris dos Remedios 3 ,
Marc Humbert 4 , Peter Dorfmuller 4 , Christophe Guignabert 4 ,
Anton Vonk-Noordegraaf 1 , Jolanda van der Velden 2 , Frances S. de Man 1 .
1
Pulmonology, VU University Medical Center, Amsterdam, Netherlands;
2
Physiology, VU University Medical Center, Amsterdam, Netherlands; 3 Anatomy,
The University of Sydney, Australia; 4 INSERM U999, Paris-Sud University, Paris,
France
Introduction: This study aims to determine whether changes in right ventricular
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(RV) cardiomyocyte contractile apparatus are involved in RV failure secondary to
pulmonary arterial hypertension (PAH).
Methods: Maximal force and passive stiffness were determined in membranepermeablized RV cardiomyocytes isolated from RV tissue obtained after heartlung transplantation of PAH-patients and non-failing donors. Maximal force was
measured at maximal Ca2+-activation, while cardiomyocyte passive stiffness in
relaxing solution (low Ca2+ concentration).
– The role of β-Adrenergic receptor signaling on cardiomyocyte passive stiffness
was mimicked by determining passive stiffness after PKA incubation.
Results:
– No significant differences were found in cardiomyocyte maximal force in PAH
patients and donors.
– Passive stiffness was significantly increased at all sarcomere lengths in PAH
patients compared to donors.
– PKA incubation partially restored RV cardiomyocytes passive tension in PAH
patients to donor values.

tion of XOR activity are necessary upstream events in p53 dependent CS-induced
EC apoptosis.
Methods: Pulmonary microvascular endothelial cells (PMVEC) were exposed to
cigarette smoke extract (CSE) for 4 and 24 hours. Molecular and pharmacologic
approaches were used to manipulate p38 MAPK, XOR, and p53 expression. Endpoints included Western blotting and quantification of EC apoptosis as well as
XOR enzymatic activity using the pterin fluorimetric assay (Beckman et al., 1989).
Results: Exposure to CSE increases p38 MAPK activity, XOR activity, and p53
expression in our PMVEC. When EC were pretreated with inhibitors for p38
MAPK, XOR, or p53, they were protected from CSE-induced apoptosis. Inhibition of p38 MAPK blocked CSE-induced XOR activation. Suppression of the
mitochondrial function of p53 with pifithrin-μ blocks CS-induced apoptosis.
Conclusions: CS exposure induces increased apoptosis in PMVEC that is dependent on p53 expression and XOR activation. Inhibition of p38 MAPK prevents
upregulation of XOR activation and p53 expression, protecting cells from CSinduced apoptosis.

P3177
The role of bromodomain-containing protein 4 in the constitutive activation
of nuclear factor-kappa B in endothelial cells from patients with pulmonary
arterial hypertension
Natalia Gambaryan 1 , Christophe Guignabert 1 , Ly Tu 1 , Frederic Perros 1 ,
Ian Adcock 2 , Marc Humbert 1 , Stephen Wort 2 . 1 INSERM U999, Centre
Chirurgical Marie Lannelongue, Université Paris-Sud 11, Le Plessis-Robinson,
France; 2 Department of Critical Care, National Heart and Lung Institute,
Imperial College, London, United Kingdom

Figure 1. PKA effect on PAH RV cardiomyocites.

Conclusions: Our study demonstrates increased RV cardiomyocytes passive stiffness in PAH patients, partially restored by PKA incubation. This finding suggests
that reduced β-adrenergic receptor signaling plays an important role in the development of RV diastolic stiffness in PAH patients.

P3175
BMPR2 gene delivery shifts intracellular Smad activation profile
R. Harper 1 , Paul Reynolds 1 , Ann Reynolds 2 . 1 Thoracic Medicine, Royal
Adelaide Hospital, Hanson Institute & University of Adelaide, SA, Australia;
2
Thoracic Medicine, Royal Adelaide Hospital, Hanson Institute, Adelaide, SA,
Australia
PAH is a fatal disease associated with decreased BMPR2 and increased TGF-β
mediated cellular signalling. We have shown that BMPR2 upregulation in pulmonary endothelium reduces PAH in vivo, but the downstream signalling effects
are unknown. BMPR2 is thought to signal primarily via Smad 1/5/8 and TGF-β via
Smad 2/3, thus we hypothesised that BMPR2 upregulation may alter the relative
activity of these pathways.
Aims and objectives: To assess the effect of BMPR2 upregulation on downstream
Smad signalling in endothelial cells, and the response to BMP ligands.
Methods: Human Microvascular Endothelial Cells (HMVEC) were transduced
with an Adenoviral vector carrying the BMPR2 gene, and then stimulated with
BMP7 or 9.
Results: Efficient upregulation of BMPR2 was confirmed by western blot and persisted beyond 48 hours. Incubation with BMP7 and 9 showed similar increases in
p-Smad1/5/8 and Smad 5 at 24 hours following transduction, but by 48 hours after
transduction, BMP7 effects were significantly greater than BMP9. Interestingly,
BMP9 stimulated cells had increased Endoglin compared to BMP7 stimulated
cells at 48hrs. Both ligands lead to reduced p-Smad 3 with a similar profile.
Conclusion: BMPR2 upregulation shifts the intracellular signalling profile toward
Smad 1/5/8, and away from Smad 3 consistent with an alteration in downstream
TGF-β/BMPR2 pathways, which may in part explain the effects on PAH seen in
vivo. There may be differential effects depending on the BMP ligand involved,
which requires further analysis.
Supported by NHMRC & NHF.

P3176
Upstream mediators of p53 in cigarette smoke induced endothelial apoptosis
Bo Kim, Leonid Serebreni, Lan Wang, Paul Hassoun, Rachel Damico. Medicine,
Johns Hopkins University, Baltimore, MD, United States
Background: Pulmonary endothelial cell (EC) apoptosis is an early determinant of
lung destruction in emphysema. We set out to characterize the upstream molecular
mediators required for p53 dependent cigarette smoke (CS) induced EC apoptosis
and rationalize them as potential therapeutic targets. p38 mitogen activated protein
kinase (MAPK) has been shown to be activated in alveolar walls in patients with
COPD. We have observed that XOR activation is necessary for CS-induced EC
apoptosis. XOR activation by mechanical stress or hypoxia is through p38 MAPK
dependent pathways. We hypothesize that p38 MAPK activation and its upregula-

Background: Pulmonary arterial hypertension (PAH) is characterized by a progressive increase in pulmonary vascular resistance leading to right heart failure
and death. Pulmonary endothelial cells (P-ECs) are well known as producers of
cytokines and chemokines essential in the recruitment of inflammatory cells to the
lungs, and a constitutive activation of the nuclear factor-kappa B (NF-κB) signaling
pathway in P-ECs has been recently described in PAH. RelA lysine-310 acetylation
of NF-κB generates a specific docking sites for bromodomain-containing protein
4 (Brd4). We hypothesize that Brd4 through an NF-κB-dependent mechanism
contributes to the hyperproliferative and proinflammatory phenotype in P-ECs in
patients with PAH.
Aim: The aim of the study was to evaluate the in vitro effect of Brd4 inhibition
using the selective inhibitor JQ1 on proliferation and apoptosis in P-ECs.
Methods and results: The effect of JQ1 on P-ECs proliferation was established
by assessing the incorporation of BrdU. We found a strong anti-proliferative effect
of JQ1 in P-ECs (Fig. 1A). We also demonstrated that JQ1 induces caspase-3
activity in P-ECs resulting in increased apoptosis (Fig. 1B).

Conclusion: Selective Brd4 inhibitors, such as JQ1, may represent novel therapeutic agents for the treatment of PAH. Further work is necessary to explore this
hypothesis.

P3178
The combined therapy of HGF and G-CSF for pulmonary hypertension in
rats
Yinghua Guo 1 , Longxiang Su 1 , Yinghui Li 2 , Na Guo 1 , Changting Liu 1 . 1 Nanlou
Respiratory Disease Department, Chinese PLA General Hospital, Beijing, China;
2
State Key Laboratory of Space Medicine Fundamentals and Application,
Chinese Astromaut Research and Training Center, Beijing, China
Introduction: Despite advances in therapy of PAH, the treatment and prognosis
remain poor.
Objectives: This study was to investigate whether expression of HGF through the
transplantation of genetically modified MSCs combined with G-CSF could offer
therapeutic benefit.
Methods: Three weeks after monocrotaline, SD rats were randomly divided into
PAH (n=10), MSCs (transplantation of 5×106 MSC transfected with an empty
adenovirus vector,n=10), HGF (transplantation of 5×106 MSCs transfected with
Ad-HGF,n=10), G-CSF group (100μg/kg daily for 5 days,n=10),and HGF+G-CSF
group (transplantation of 5×106 MSCs transfected with Ad-HGF and G-CSF,
100μg/kg daily for 5 days,n=10). Three weeks later, hemodynamic, histomorphology, endothelial and angiogenesis function were detected, involving serum levels
of TGF-β, ET-1 and protein level of VCAM-1and MMP-9.
Results: Compared with HGF, G-CSF and PAH group, HGF and HGF+G-CSF
group have significantly less right ventricular hypertrophy, PASP and mPAP
(p<0.05). Histologically, vascular smooth muscle cell proliferation and extra cellar matrix were also significantly decreased (p<0.05). The vascular density of
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HGF+G-CSF group is higher than control group (P<0.05). The TGF-β and ET-1
concentration in the plasma of pulmonary hypertension rats showed markedly
decreased in HGF group and HGF+G-CSF group (P<0.05). Furthermore, HGF
induced gene and protein expression of VCAM-1 and HGF treatment together
with G-CSF synergistically stimulated MMP-9 expression.
Conclusion: Transplanted HGF-MSCs combined with G-CSF could offer synergistic therapeutic benefit for the treatment of pulmonary hypertension. This
study illustrate mechanisms underlying the synergistic effect of G-CSF and HGF
combination.
P3179
A critical role for p130Cas in the progression of pulmonary hypertension in
humans and rodents
Ly Tu 1,2 , Frances de Man 1,2,4 , Barbara Girerd 1,2,3 , Marie-camille Chaumais 1,2 ,
Florence Lecerf 1,2 , Charlene Francois 1,2 , Frederic Perros 1,2 , Peter Dorfmuller 1,2 ,
Elie Fadel 1,2 , David Montani 1,2,3 , Marc Humbert 1,2,3 , Eddahibi Saadia 1,2 ,
Christophe Guignabert 1,2 . 1 Centre Chirurgical Marie Lannelongue, INSERM
UMR 999, Le Plessis-Robinson, France; 2 Faculté de Médecine, Univ Paris-Sud,
Orsay, France; 3 Service de Pneumologie, AP-HP, Clamart, France; 4 Institute for
Cardiovascular Research (ICaR-VU), VU University Medical Center, Amsterdam,
Netherlands
Pulmonary arterial hypertension (PAH) is a progressive and fatal disease characterized by pulmonary arterial muscularization due to excessive pulmonary vascular
cell proliferation and migration, a phenotype dependent upon growth factors and
activation of receptor tyrosine kinases (RTKs). p130Cas is an adaptor protein
involved in several cellular signaling pathways that control cell migration, proliferation and survival.We hypothesized that in experimental and idiopathic PAH
p130Cas signaling is over-activated, thereby facilitating the intracellular transmission of signal induced by fibroblast growth factor (FGF)2, epidermal growth factor
(EGF), and platelet derived growth factor (PDGF). In iPAH patients, levels of
p130Cas protein are higher in the serum, in walls of distal pulmonary arteries, in
cultured smooth muscle (PA-SMCs) and pulmonary endothelial cells (P-ECs) than
controls. These abnormalities in the p130Cas signaling were also found to be in
the chronically hypoxic mice and monocrotaline-injected rats. We next obtained
evidence for convergence and amplification of the growth-stimulating effect of
EGF, FGF2 and PDGF signaling pathways via p130Cas signaling pathway. Finally,
we found that daily treatment with each of the EGF-R inhibitor gefitinib, the
FGF-R inhibitor dovitinib and the PDGF-R inhibitor imatinib started 2 weeks
after a subcutaneous monocrotaline injection substantially attenuate the abnormal
increase in p130cas and ERK1/2 activation and regress established PH. Our findings
demonstrate that p130Cas signaling plays a critical role in iPAH by modulating
pulmonary vascular cell migration, proliferation and by acting as an amplifier of
RTKs downstream signals.

base or epiglottis, in comparison with responders. Multivariate logistic regression
analysis revealed that, among baseline clinical characteristics and DISE findings,
the presence of complete circumferential collapse at velum, and of complete
antero-posterior collapse at tongue base were the only independent predictors of
upper airway surgery failure.
Patterns of collapse on DISE associated with failure. A. complete circumferential
collapse at velum. B. complete antero-posterior collapse at tongue base C. complete
antero-posterior collapse at epiglottis.
In conclusion, DISE findings are predictors of upper airway surgery outcome in
OSA.

P3181
BMI is not the driving factor in position dependent upper airway
collapsibility in healthy subjects
Cedric Van Holsbeke 1 , Wim Vos 1 , Samir Vinchurkar 1 , Jan De Backer 1 ,
Oswald Peters, Nasser Nadjmi 3 , Wilfried De Backer 2 . 1 Respiratory, FluidDA nv,
Kontich, Belgium; 2 Respiratory Medicine, University Hospital Antwerp, Edegem,
Belgium; 3 Maxillofacial Surgery, A.Z. Monica, Antwerpen, Belgium
Introduction: In obstructive sleep apnea (OSA) patients, the minimal cross sectional area (CSA) of their upper airway (UA) correlates well with the severity of
their pathology. However, since there is a correlation between body mass index
(BMI) and severity of OSA in a population of OSA patients, it is not known if the
minimal CSA is defined by the natural collapsibility of the UA or by the mass of
the surrounding tissue. The objective of this study is to evaluate the influence of
BMI on the position dependent changes in UA geometry assessed by CT imaging.
Materials and methods: A total of 20 normal subjects where 7 had a BMI<25,
6 had a BMI between 25 and 30 and 7 had a BMI>30 were included. 15 valid
CBCT scans could be analyzed as the rotating gantry of the CBCT touched the
shoulders of some subjects with a BMI>30, causing motion artifacts. The supine
UA CT scans were performed using the GE VCT LightSpeed scanner and the
upright CBCT scans were performed using the ISI i-CAT scanner.
Results: BMI was not a predictor for difference between the minimal CSA in a
supine and upright posture (R=0.05, p=0.86) as seen in the figure.

354. Physiology, obesity and the downstream
effects of OSA
P3180
Surgery for obstructive sleep apnea: Sleep endoscopy determinants of
outcome
Ioannis Koutsourelakis 1,2 , Madeline Ravesloot 2 , Emmanouil Vagiakis 1 ,
Spyros Zakynthinos 1 , Nico de Vries 2 . 1 Centre of Sleep Disorders, Medical
School of Athens University, Athens, Greece; 2 Department of Otolaryngology,
Head and Neck Surgery, Sint Lucas Andreas Ziekenhuis, Amsterdam, Netherlands
Although drug-induced sleep endoscopy (DISE) is often employed in order to
determine the site of obstruction in patients with obstructive sleep apnea (OSA)
who will undergo upper airway surgery, it remains unknown whether its findings
are associated with surgical outcome. This study tested the hypothesis that DISE
variables can predict the outcome of upper airway surgery.
Forty-nine OSA patients [41 men; mean apnea-hypopnea index (AHI) 30.9±18.5
events/h] underwent firstly DISE, secondly upper airway surgery, and thirdly
follow-up polysomnography to assess surgical outcome.
Twenty-three patients (47%) were responders and twenty-nine non-responders
(53%). Non-responders had a higher occurrence of complete or partial circumferential collapse at velum, and of complete antero-posterior collapse at tongue

Conclusions: It can be concluded that in a healthy population, the BMI has no
influence on the position dependent collapsibility of the airway. This means that
collapse of the UA in healthy subjects is mostly defined by the natural collapsibility
of the subject’s airway.

P3182
Clinical and polysomnographic determinants of snoring
Ioannis Koutsourelakis, Emmanouil Vagiakis, Eleni Perraki, Aliki Minaritzoglou,
Spyros Zakynthinos. Center of Sleep Disorders, Medical School of Athens
University, Athens, Greece
Snoring is considered one of the hallmarks of sleep-disordered breathing but its
determinants remain obscure. We aimed to document positional dependency of
snoring along with its association with clinical and polysomnographic variables.
48 apnoeic and 53 nonapnoeic snorers who slept in supine and lateral position in
all sleep stages during overnight polysomnography were included. Snoring was
quantified by measuring the mean sound intensity, snoring frequency and their
product.
In apnoeic and nonapnoeic snorers, mean snoring intensity and mean intensityfrequency product were higher in supine than in lateral position and were also
usually higher in N3 in comparison to REM and/or N2 stage in a given position.
Positional change in snoring intensity as expressed by the ratio of mean intensity
in the supine to lateral position was independently and positively correlated with
age and tonsils size in nonapnoeic snorers, and with body mass index, tonsils size,
and apnoea-hypopnoea index in apnoeics.
Snoring is more prominent in supine position and in N3. Snoring positional dependence is determined by tonsils size and age in nonapnoeic snorers, and body
mass and apnoea-hypopnoea indices in apnoeics.
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and can be an important screening tool as well as is an important part of pre-test
physical examination. However, its role in predicting severity of OSA remains
doubtful and needs further study.

P3184
Validation of respiratory inductive plethysmography in people with obesity
hypoventilation syndrome
Carly Hollier 1,2 , Alison Harmer 2 , Lyndal Maxwell 3 , Collette Menadue 1 ,
Amanda Piper 1 , Grant Willson 4 . 1 Respiratory and Sleep Medicine, Royal Prince
Alfred Hospital, Sydney, NSW, Australia; 2 Faculty of Health Sciences, University
of Sydney, NSW, Australia; 3 Faculty of Health Sciences, Australian Catholic
University, Sydney, NSW, Australia; 4 Faculty of Health, University of Canberra,
Australian Capital Territory, Australia
The excessive chest and abdominal adiposity present in obesity hypoventilation
syndrome (OHS) may reduce the accuracy of respiratory inductive plethysmography (RIP). The aim of the study was to validate RIP measures of ventilation
in OHS against a clinical standard (spirometry). Measures of tidal volume (VT ),
minute ventilation (VE ) and respiratory rate (RR) were obtained simultaneously
from RIP (LifeShirt™) and a spirometer during two 40-minute air/supplemental
O2 breathing tests. 16 paired samples were obtained per subject. Using the Bland
Altman method, bias was expressed as spirometer–RIP mean difference (MD),
and as a percentage. Error was expressed as limits of agreement (LOA) and as a
percentage. Differences between groups were assessed with independent samples
t-tests. 162 viable paired samples were obtained from 13 subjects with OHS and
197 paired samples were obtained from 13 age- and gender-matched controls. Error
of RIP measures was larger in subjects with OHS: VT MD=3mL (1%), LOA=-216
to 222mL (±36%) compared with controls, MD=5mL (1%), LOA=-160 to 169mL
(±20%); VE : MD=0.2L/min (2%), LOA=-4.1 to 4.4L/min (±36%) in subjects
with OHS compared with MD=0.1L/min (1%), LOA=-1.4 to 1.5L/min (±20%) for
controls; and RR: MD=0.2br/min (2%), LOA=-5 to 5br/min (±27%) in subjects
with OHS compared with MD=-0.1 br/min (1%), LOA=-1 to 1br/min (±12%)
for controls. Between group differences were only statistically significant for RR
(p<0.05). VT %error correlated strongly with body mass index (rs =0.53, p<0.01)
and waist circumference (rs =0.61, p<0.01). In conclusion, the accuracy of RIP is
reduced in people with OHS, limiting its capacity for detecting small changes in
ventilation.

Abstract P3182 – Figure 1

P3185
Validation of raised serum bicarbonate for diagnosis of obesity
hypoventilation syndrome
Vladimir Macavei, Kristofer Spurling, Himender Makker. Sleep and Ventilation
Unit, Department of Respiratory Medicine, North Middlesex University Hospital,
London, United Kingdom

Abstract P3182 – Figure 2

P3183
Importance of Mallampati score as an independent predictor of obstructive
sleep apnea
M.S. Kanwar 1,2 , Ravi Shekhar Jha 1 . 1 Respiratory, Critical Care and Sleep
Medicine, Indraprastha Apollo Hospital, Delhi, India; 2 Respiratory and Sleep
Medicine, Advanced Sleep Disorder Institute, Greater Kailash Part 2, New Delhi,
India
Introduction: The Mallampatti Scoring System (MSS) was initially developed as
a classification system of oro-pharyngeal opening and has been used to identify
patients with potentially difficult intubation. We conducted this prospective study
to assess the utility of MSS in diagnosing Obstructive Sleep Apnoea (OSA) and
to predict the severity of OSA.
Materials and methods: This prospective study was carried out at a tertiary care
sleep referral centre in Northern India. A total of 175 consecutive patients were
enrolled and their symptoms and examination findings were noted. A special note
was taken of their Mallampatti Score Severity. After overnight polysomnography,
their Apnea-Hypopnoea Index (AHI) was correlated with the MSS.
Results: The average age of the study population was 47±6.2 years. Average BMI
was calculated to be 31.2±8.4 kg/m2 and overall AHI was 42±10. MSS was an
independent predictor for presence of OSA but there was no significant correlation
between severity of MSS and severity of OSA. On average, for every 1-point
increase in the Mallampati score, the odds of having Obstructive Sleep Apnea
increased more than 2-fold (odds ratio [per 1-point increase] = 2.5; p < 0.05).
However with increase in severity of MSS, the AHI did not increase significantly.
Conclusion: MSS is an important predictor for presence and absence of OSA

Introduction: The need for early detection of Obesity Hypoventilation Syndrome
(OHS) is clear because delay in the diagnosis and treatment is associated with
significant morbidity and mortality.
Objective: To validate previously reported raised serum bicarbonate of 27 mmol/l
for the diagnosis of OHS in obese patients attending sleep clinic.
Methods: A retrospective analysis of prospectively collected sleep clinic data on
consecutive obese patients referred to sleep clinic from January 2009 to January
2011 to the North Middlesex University Hospital was performed. Subjects with
suspected sleep disorders were evaluated according to our clinic protocol and
capillary blood gases were measured in obese subjects (BMI> 30 kg/m2 ).
Results: 525 consecutive patients (mean age 51.44±12.7, 65.71% males, mean
BMI 34.59±8.1) were evaluated. A total of 344 (65.52%) were obese (mean age
52.29±12.4, 63.66% males) of which 128 (37.2%) were morbidly obese (BMI>40
kg/m2 ). 275 (79.94%) obese patients were found to have OSAHS (AHI >5 +symptoms) with mean AHI 32.6±23.9 and ESS 11.7±5.8 and OHS was present in
71 (20.63%) with mean pCO2-6.9±1.1 kPa and HCO3-28.19±2.5 mmol/l. Using
a previously suggested serum bicarbonate cutoff value of 27 mmol/l, logistic
regression analysis showed serum bicarbonate > 27 mmol had 85% sensitivity and
90% specificity for diagnosis of OHS.
Conclusion: OHS is common (20.63%) in obese patients attending sleep clinic and
a raised serum bicarbonate more than 27 mmol/l is a good predictor for diagnosis
of OHS in our obese sleep clinic population.

P3186
Effects of supplemental O2 on PCO2 and ventilation in people with obesity
hypoventilation syndrome
Carly Hollier 1,2 , Alison Harmer 2 , Lyndal Maxwell 3 , Collette Menadue 1 ,
Gunnar Unger 4 , Grant Willson 5 , Amanda Piper 1 . 1 Respiratory and Sleep
Medicine, Royal Prince Alfred Hospital, Sydney, NSW, Australia; 2 Faculty of
Health Sciences, University of Sydney, NSW, Australia; 3 Faculty of Health
Sciences, Australian Catholic University, Sydney, NSW, Australia; 4 Department of
Engineering, Woolcock Institute of Medical Research, Sydney, NSW, Australia;
5
Faculty of Health, University of Canberra, Australian Capital Territory,
Australia
Breathing 100% O2 increases PCO2 in some people with obesity hypoventilation
syndrome (OHS). It is not known how lower concentrations of O2 affect people
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with OHS. This study investigated the effect of clinically relevant O2 concentrations on PCO2 , pH and minute ventilation (VE ) in stable OHS patients pre and post
treatment with positive airway pressure (PAP), and in controls. In a double-blind
randomised crossover study, 14 subjects with OHS and 14 age- and gender-matched
controls breathed inspired O2 fractions (FiO2 ) of 0.28 and 0.5, each for 20min,
separated by a 45min washout. The OHS group were retested after 3 months of
nocturnal PAP. Arterialised-venous PCO2 and pH, and VE were measured every
5min. Data were analysed with repeated measures ANOVA. In OHS pre-PAP,
small rises in PCO2 of 2.0±1.7mmHg; 3.7±3.2mmHg (both p<0.01) occurred
after 20min of breathing FiO2 0.28 and 0.5, respectively, with no significant
difference between concentrations. pH fell accordingly, with FiO2 0.5 inducing
mild acidaemia (7.346±0.030, p<0.01). VE fell below the room air baseline for
both FiO2 0.28 (-5±11%, p<0.01) and FiO2 0.5 (-7±20%, p<0.01). The controls’
responses differed significantly from the OHS group (p<0.01). PCO2 and pH did
not change significantly with either FiO2 and mild hyperventilation occurred (VE
+1.3±19%, FiO2 0.28; +12±17%, FiO2 0.5). In OHS, O2 -induced PCO2 rises
tended to be smaller after PAP (1.3±2.3mmHg, FiO2 0.28; and 0.9±1.7mmHg,
FiO2 0.5). Commonly used concentrations of O2 caused hypoventilation, small
PCO2 rises and mild acidaemia in stable OHS. When providing supplemental O2
for people with stable OHS, close monitoring and targeting of O2 saturations is
recommended.

P3187
Multiscale entropy analysis of RR time series obtained from
polysomnographic recordings in wide age spectrum group
Jakub Radlinski, Zbigniew Baran, Waldemar Tomalak. Physiopatology of
Respiratory System, Intitute for TBC & Lung Diseases, Rabka - Zdrój, Poland
Costs and complication of polysomnography lead to attempts to develop cheaper
and simpler methods. The analysis of heart rate seems to be promising, however
the heart rate’s dynamics is biased by several physiological factors. The aim of
that study was to check influence of age on multiscale entropy (MSE) of RR time
series.
64 patients undergoing routine diagnostic in sleep lab were recruited (36 male,
28 female, age 1,5–63 yrs mean: 25,2±20 yrs, RDI: 0–4,9 1/h mean:1,9±1,5
1/h). The full night PSG (ASSM 2007) were performed. The R-R intervals were
detected in recorded ECG signal (250Hz), and the multiscale entropy (Goldberg’s
MSE) was calculated (m=2, r=0.15, scale = 1–20).
We found high correlation between entropy in SE(1) and age (Fig. 1) in adults,
however in the children group (age<15) there was no such relation.

Figure 1

After removing subjects younger than 15yrs the correlation increase (R=0.58,
p<0.001). Using MSE we found significant differences between the lowest and
highest quartiles (Fig. 2)

P3188
Effect of nasal CPAP therapy on functional respiratory parameters and
cardiopulmonary exercise test in obstructive sleep apnea syndrome
Ozge Oral Tapan 1 , Can Sevinc 2 , Oya Itil 3 , Ibrahim Oztura 4 ,
Muammer Kayatekin 5 , Yucel Demiral 6 . 1 Chest Diseases, Karaman State
Hospital, Karaman, Turkey; 2 Chest Diseases, Dokuz Eylul University, Izmir,
Turkey; 3 Chest Diseases, Dokuz Eylul University, Izmir, Turkey; 4 Neurology,
Dokuz Eylul University, Izmir, Turkey; 5 Physiology, Dokuz Eylul University,
Izmir, Turkey; 6 Public Health, Dokuz Eylul University, Izmir, Turkey
Aim: Nasal CPAP treatment is an effective treatment modality for patients with
OSAS. It can improve physical and mental functions by reducing daytime hypersomnolence, arousal index and sleep fragmentations. The purpose of this study
was to evaluate whether pulmonary functions, exercise limitation confirmed with
CPET and quality of life can be improved after eight weeks of nCPAP treatment.
Method: We evaluated our case group with physical examination, SF-36 health
survey, body composition analysis before and after nCPAP treatment for 8 weeks.
Spirometric flow rates, PImax, PEmax, lung volumes and exercise capasities with
CPET were measured.
Results: 31 of 40 patiens (4 female, 27 male) completed the study. The mean age
was 53.41±1.46, %51.6 of cases had comorbidities and the smoking history rate
was %54.8. All of them had exercise limitation before treatment. After treatment
there were increases in PImax-PEmax (p<0.05), VO2 peak (p:0.001), Load max
(p:0.000), maximal heart rates (p:0.000), all SF-36 scores except pain (p<0.05)
and a decrease in systolic blood pressure (p:0.005). We didn’t see any changes in
body compositions, spirometric flow rates except FEV1 and lung volumes.
Conclusion: OSAS may lead to exercise limitation. nCPAP treatment is effective
in reducing exercise limitation, can help to control blood pressure and improves
respiratory muscle strength. nCPAP can also improve the quality of life scores
in OSA patients without any comorbidity or with comorbidities under control.
Our findings may suggest that these changes are the results of improvements in
patients’ cardiac function, daytime somnolence and fitness.

P3189
End expiratory lung volume as a predictor of obstructive sleep apnea severity
J.A.J.M. Lebon 1 , C.P.M. van der Grinten 2 , G.J. de Vries 1 . 1 Dept of Respiratory
Medicine, Orbis Medical Centre, Sittard, Netherlands; 2 Dept of Respiratory
Medicine, Maastricht University Medical Centre, Maastricht, Netherlands
Background: One of the contributing factors to upper airway collaps in obstructive
sleep apnea (OSA) is reduced end expiratory lungvolume (EELV) (Kapur, V.H. et
al. Respiratory Care 2010;55). There is evidence for correlation of apnea hypopnea
index (AHI) with EELV in supine position during sleep (Owens, R.L. et al. J
App Physiol 2010;108:445-51). In respiratory function testing however, EELV is
routinely measured in sitting position and during wake (EELVsit ).
Aims and objectives: To establish the relationship between EELVsit and OSA. We
hypothesized that EELVsit may affect the severity of OSA.
Methods: In an observational study the relationship between EELVsit and OSA in
59 adult patients of Orbis Medical Centre, Sittard (The Netherlands) was assessed
using a regression analysis. EELVsit was evaluated by helium dilution technique,
and severity of OSA by apnea hypopnea index (AHI) based on polysomnography
measurements. In addition EELVsit was compared to other predictors of OSA;
Epworth sleepiness scale (ESS), Mallampati-score, body mass index (BMI), and
neck- and abdominal circumference, by means of a multiple regression analysis.
Results: EELVsit was a predictor of AHI, R=-0,392 (p=0,003). Multiple regression
analysis demonstrated that abdominal circumference explained 15,5% of variance
of AHI, and together with EELVsit 23,4% of the variance of AHI was explained.
Other predictors were not significant.
Conclusions: EELVsit contributes to the severity of OSA and might therefore be
useful to differentiate between high and low risk patients for OSA in screening and
diagnostics settings. Abdominal circumference also appeared to predict severity of
OSA and had even more impact on AHI compared to EELVsit .
P3190
Inflammatory processes and effects of continuous positive airway pressure
(CPAP) in overlap syndrome
Serkan Nural, Ersin Gunay, Bilal Halici, Mehmet Unlu. Department of Chest
Diseases, Afyon Kocatepe University, School of Medicine, Afyonkarahisar, Turkey

Figure 2

We conclude that entropy is biased by age in adults and the lack of such relation
in young group needs further investigations.

Aim: We aimed to compare serum levels of the inflammatory mediators of
C-Reactive Protein (CRP), Tumor Necrosis Factor-α (TNF-α) and AsymmetricDimethyl-Arginine (ADMA) in Chronic Obstructive Pulmonary Disease (COPD),
Obstructive Sleep Apnea Syndrome (OSAS) and their coexistence called Overlap
Syndrome (OVS). Also, we planned to investigate the changes of these mediators
with the treatment of continuous positive airway pressure (CPAP) in OSAS and
OVS patients.
Methods: CRP, TNF-α, ADMA levels were analyzed by ELISA method with the
blood samples taken from patients with COPD (N=25), OVS (N=25) and moderatesevere stage OSAS (N=25) in the morning after polysomnography application and
second blood samples taken from OSAS and OVS patients who underwent regular
CPAP treatment throughout 3-6 weeks.
Results: In comparison of three groups prior to CPAP treatment, ADMA levels
in OSAS group were significantly lower than in COPD group (p=0.009), but
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CRP (p=0.478) and TNF-α (p=0.137) were similar among groups. On the basis of before-after CPAP treatment comparison, CRP levels in both OSAS and
OVS groups decreased significantly (p=0.02, p=0.04), whereas TNF-α (p=0.980,
p=0.144) and ADMA (p=0.321, p=0.282) levels did not display any statistical
significant differences.
Conclusion: In OVS group, no significant difference was established in inflammatory mediators when compared to COPD and OSAS groups. After effective CPAP
treatment, decrease in serum-CRP level in OVS and OSAS groups showed that
CPAP is an effective treatment method for systemic inflammation. Nevertheless,
further investigations examining the differences in ADMA, CRP and TNF-α level
in patients with COPD, OSAS and OVS are required.

P3191
Effect of arterial hypertension, obesity and overnight desaturation on plasma
uric acid concentration in obstructive sleep apnoea (OSA) patients
Robert Plywaczewski 1 , Przemyslaw Bielen 1 , Luiza Jonczak 1 ,
Monika Targowska 1 , Anna Czyzak-Gradkowska 2 , Dorota Gorecka 2 ,
Pawel Sliwinski 1 . 1 Department of Diagnosis and Treatment of Respiratory
Failure, National TB & Lung Diseases Research Institute, Warsaw, Poland; 2 2nd
Department of Respiratory Medicine, National TB & Lung Diseases Research
Institute, Warsaw, Poland

mmHg) and severe OSAS (AHI 64,8±15) and otherwise healthy, aged 39±11
years phenotyping of lymphocytes was performed by flow cytometry (Cytomics
FC500, Beckman Coulter, USA).
Results: Pts with AH and severe OSAS were examined for levels for following
parameters see the table.
The levels of D3-HLA-DR+ and CD3+CD(16+56) and CD 50+ were statistically
higher vs average normal values, whilst CD3+HLA-DR+, CD3+CD95+ were
significantly lower.
Conclusion: These data suggest, that both CD4+ and CD8+ T-cell compartments,
as well as the regulation of CD95+ expression on T-cells, should be targeted
for further study. Knowing of the underlying inflammatory mechanism could
lead to understanding of disease progression and development of cardiovascular
complications.

P3193
Cardiovascular diseases are responsible for increased plasma NT-proBNP
level in obstructive sleep apnoea (OSA) patients
Robert Plywaczewski 1 , Luiza Jonczak 1 , Przemyslaw Bielen 1 , Dorota Gorecka 2 ,
Pawel Sliwinski 1 . 1 Department of Diagnosis & Treatment of Respiratory Failure,
National TB & Lung Diseases Research Institute, Warsaw, Poland; 2 2nd
Department of Respiratory Medicine, National TB & Lung Diseases Research
Institute, Warsaw, Poland

OSA is often associated with obesity and metabolic syndrome. The aim of this
study was to assess prevalence of hyperuricaemia in OSA patients and relations
between elevated plasma uric acid (UA) and OSA severity, obesity and cardiovascular diseases. We studied 1144 OSA pts: AHI – 39.7±21.7, BMI – 34.2±6.4
kg/m2 , mean SaO2 – 90.8±5.7%, T90 - 26.6±28.9%, Epworth score - 11.3±5.8
points. Hyperuricaemia [males: UA > 7 mg/dl (2005-2007) and > 8.5 mg/dl (since
2008), females: UA > 5.7 mg/dl (2005-2007) and > 6.2 mg/dl (since 2008) was
found in 354 pts (30.9%) (different laboratory methods)]. Comparison of subjects
with hyperuricaemia and normouricaemia is shown in table.

Untreated OSA is a risk factor for cardiovascular morbidity and mortality. Brain natriuretic peptide (BNP) is a hormone secreted by the ventricles in response to heart
overload. The aim of this study was to assess plasma NT-proBNP (inactive form of
BNP) in OSA subjects and relationship between hormone level and OSA severity
and complications. We studied 1145 OSA pts (859 males-75% and 286 females25%), mean age - 56.4±10.4 years, AHI – 39.6±21.6, BMI - 34,2±6,4 kg/m2 .
Increased NT-proBNP (> 125 pg/ml) was found in 294 subjects (25.7%). Comparison of OSA subjects with normal and elevated NT-proBNP is shown in the table.

Variable

Variable

Normal UA
(n=790; 69.1%)

Age (years)
BMI (kg/m2 )
AHI (n/h)
T90 (%)
Arterial hypertension (n/% of pts)
Coronary artery disease (n/% of pts)
Heart failure (n/% of pts)
Diabetes (n/% of pts)

56.5±10.4
33±6.1
38.5±21.5
22.4±26.7
547 (69.2%)
158 (20%)
69 (8.7%)
154 (19.5%)

Increased UA
(n=354; 30.9%)
56.2±10.6
36.9±6.4
42.2±21.8
35.8±31.4
299 (84.5%)
99 (28%)
59 (16.7%)
93 (26.3%)

p
NS
p<0.0001
p=0.02
p<0.0001
p<0.0001
p=0.003
p<0.0001
p=0.01

Logistic regression analysis revealed that arterial hypertension, obesity (BMI > 30
vs ≤ 30 kg/m2 ) and T90 > 30% were independent predictors of hyperuricaemia
(OR-1.76; 95%CI – 1.23-2.51; p=0.002, OR-2.47; 95%CI – 1.67-3.65; p<0.0001
and OR-1.79; 95%CI – 1.34-2.40; p<0.0001, respectively) after adjusting for
NT-proBNP, diabetes, heart failure, coronary artery disease, COPD and stroke.
Conclusions: Hyperuricaemia was frequent in OSA patients. Main predictors of
hyperuricaemia were obesity, overnight desaturation time - T90> 30% and arterial
hypertension.

P3192
The lymphocyte subset analysis in patients with arterial hypertension and
severe obstructive sleep apnea syndrome
Eugenia Elfimova 1 , Alexander Litvin 1 , Kirill Zykov 2 . 1 Systemic Hypertension,
Russian Cardilogy Research and Production Complex, Moscow, Russian
Federation; 2 Laboratory of immunopathology, Russian Cardilogy Research and
Production Complex, Moscow, Russian Federation
Preliminary data of the study investigating peculiarities of inflammatory response
and endothelial function in pts with arterial hypertension (AH) and obstructive
sleep apnea syndrome (OSAS).
Aim: The aim was to evaluate the count of lymphocyte subset in pts with AH and
OSAS.
Design and Methods: In 7 male pts with AH (office BP 151±5,2/91,4±8,4
Parameters of cellular immunity in patients with AH and severe OSA

CD3+
CD3+/CD4+
CD3+CD8+
CD3-CD(16+56)
CD3+CD(16+56)
CD19+
CD3+CD25+
CD50+
CD3-HLA-DR+
CD3+HLA-DR+
CD3+CD95+
CD4/CD8

Results

Normal values

p

77,2±8,69
45,8±7,58
26,7±7,37
7,41±3,10
7,64±5,22
13,2±8,45
3,21±1,17
97,8±2,34
14,4±7,97
2,65±1,64
32,3±10,7
1,94±0,84

72,9±9,1
42,6±8,4
25,0±6,0
8,4±3,9
5,0±2,3
10,8±5,7
3,5±1,5
90,0±10,0
8,5±3,3
6,0±3,1
42,0±9,0
1,8±0,8

0,2398
0,3444
0,4972
0,5235
0,0219
0,3308
0,6263
0,0461
0,0007
0,0224
0,0116
0,6680

Age (years)
BMI (kg/m2 )
AHI (n/h)
Mean SaO2 (%)
Coronary artery disease (n/% of pts)
Atrial fibrillation (n/% of pts)
Heart failure (n/% of pts)
Arterial hypertension (n/% of pts)
Stroke (n/% of pts)
COPD (n/% of pts)

Elevated NT-proBNP

Normal NT-proBNP

p

62.2±8.8
34.7±7.2
37.9±20.1
90.5±7.3
125 (42.5%)
59 (20.1%)
86 (29.2%)
249 (84.7%)
17 (5.8%)
52 (17.7%)

54.4±10.1
34.1±6.1
40.2±22.1
91±5
134 (15.8%)
37 (4.3%)
44 (5.2%)
594 (69.8%)
26 (3.1%)
90 (10.6%)

p<0.0001
NS
NS
NS
p<0.0001
p<0.0001
p<0.0001
p<0.0001
p=0.03
p=0.001

Logistic regression analysis revealed that heart failure (OR- 4.4; 95%CI – 4.094.74; p<0.0001), atrial fibrillation (OR-4.22; 95%CI – 3.89-4.58; p<0.0001),
coronary artery disease (OR-2.29; 95%CI – 2.16-2.43; p<0.0001), arterial hypertension (OR-1.87; 95%CI – 1.75-2.0; p<0.0001) and COPD (OR- 1.37; 95%CI –
1.27-1.47; p<0.0001) were independent predictors of increased NT-proBNP after
adjusting for BMI, diabetes, hyperuricaemia and stroke.
Conclusions: Increased plasma NT-proBNP concentration in OSA subjects was
mainly related to cardiovascular diseases.

P3194
Association between obstructive sleep apnea and elevated levels of B-type
natriuretic peptide in a community based sample of women
Mirjam Ljunggren 1 , Bertil Lindahl 2 , Jenny Theorell-Haglöw 1 , Eva Lindberg 1 .
1
Department of Medical Sciences, Respiratory Medicine and Allergology,
Uppsala University, Uppsala, Sweden; 2 Uppsala Clinical Research Center and
Department of Medical Sciences, Cardiology, Uppsala University Hospital,
Uppsala, Sweden
Background: Obstructive sleep apnea (OSA) is associated with an increased risk
of cardiovascular disease and mortality. One contributory factor may be hemodynamic stress due to the negative intrathoracic pressure during each apnea. Type-B
Natriuretic Peptide (BNP) is secreted by the cardiac ventricles in response to
volume expansion and pressure load and we hypothesized that there would be an
association between indices of obstructive sleep apnea in the night and levels of
BNP in the morning.
Methods: From a community-based sample, 349 women underwent full-night
polysomnography, anthropometric measurements and answered a questionnaire
about medical conditions and current medication. The morning following the
polysomnography, blood samples were drawn for analysis of plasma BNP, Creactive protein, creatinine and hemoglobin.
Results: There was an increase in mean BNP as the severity of sleep apnea
increased, increasing from a mean value of 8.5ng/L among women with an AHI of
<5 to 18.0ng/L in women with an AHI of >30. Elevated BNP levels (>20ng/L)
were found in 29.8% of the women, while 70.2% had normal levels. The odds
ratio was 2.2 for elevated BNP levels for women with an AHI of 5-<15 in relation
to women with an AHI of <5, 3.1 for women with an AHI of 15-<30 and 4.5
for women with an AHI of >30 after adjustment for age, BMI, systolic blood
pressure, antihypertensive drugs and creatinine.
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Conclusions: We found a dose-response relationship between the severity of sleep
apnea during the night in women and the levels of BNP in the morning.

Variable

P3195
The relationship between uric acid levels and mean platelet volume and
metabolic syndrome in males with with obstructive sleep apnoea syndrome
Ahmet Akkaya 1 , Önder Öztürk 1 , Ulugh Bik Khayri 1 , Mustafa Saygin 2 ,
Mehmet Has 1 . 1 Department of Chest Diseases, Medical School of Süleyman
Demirel University, Isparta, Turkey; 2 Department of Physiology, Medical School
of Süleyman Demirel University, Isparta, Turkey

RV (mm)
IVS-t (mm)
LV (mm)
PWt (mm)
La (mm)
AcT (ms)
TVPG (mmHg)
AHI (n/h)
Coronary Artery Disease – CAD (n/%)
Arterial Hypertension – AH (n/%)
Heart Failure – HF (n/%)

Aim: The aim of our study was to investigate the post-treatment changes in the
level of UA and the relationship between serum uric acid (UA) levels and mean
platelet volume (MPV) and metabolic syndrome in males with obstructive sleep
apnoea syndrome (OSAS).
Material and methods: Seventy nine men who had been performed a single night
polysomnography (PSG) (mean AHI=42.59±2.79 events/hour), were included to
the study. Demographics characteristics, serum uric acid levels, MPV and PSG
results were recorded. We divided patients in two groups according to 75 percentiles of UA levels: 1st with hyperuricaemia - UA≥ 6.86 mg/dL and 2nd with
normouricaemia - UA < 6.86 mg/dL.
Results: There was a statistically positive correlation between UA (6.03±0.13
mg/dL) and AHI (p=0.037), BMI (p=0.013), waist circumference (p=0.027), O2
desaturation % (p=0.047). Subjects with hyperuricaemia had higher AHI, BMI,
(p<0.05), waist circumference (p<0.01), neck circumference, oxygen saturation
index (ODI), O2 desaturation % and triglyceride. The duration of REM decreased
and Stage 1 and 3 increased. The UA and MPV were found higher in patients
with MS and OSAS and UA levels decreased after CPAP treatments. However,
ODI and MPV were included to the model to estimate AHI at stepwise regression
analysis (R square %89, p<0.001).
Conclusion: This study showed that obesity was the determinant of hyperuricemia
and high levels of UA was found with MS and OSAS. The levels were decreased
after CPAP therapy. An also, it is thought that high levels UA and MPV are
associated with cardiovascular complications in OSAS.

P3196
Adaptive servo ventilation in the treatment of central sleep apnea related to
ischemic stroke
Anne-Kathrin Brill, Regula Rösti, Matthias Gugger, Sebastian Robert Ott.
Respiratory and Sleep Medicine, University Hospital (Inselspital) and University
of Bern, Switzerland
Background: Adaptive Servo Ventilation (ASV) is a well-established treatment
of central sleep apnea (CSA) related to chronic heart failure (CHF). So far, only
few studies have evaluated effectiveness and compliance of ASV in patients with
CSA of other etiologies. Therefore, we analyzed ASV in CSA following ischemic
stroke.
Methods: Retrospective analysis of ASV treatment in stroke patients with CSA
between 2005 and 2011. Patients with acute stroke (<1 month) or diagnosis of
CHF were excluded. Demographic, clinical (including Epworth sleepiness scale;
ESS), polygraphic/polysomnographic, ventilator setting and compliance data were
collected.
Results: Fifteen out of 123 patients treated with ASV suffered from CSA or
complex sleep apnea related to ischemic stroke (median time from stroke 11
month). 13/15 patients were pretreated with positive pressure ventilation without
clinical success (CPAP: 11/15; BiPAP: 2/15). Indication for ASV was complex
sleep apnea in 6 patients, CSA/Cheyne-Stokes-Breathing in 5 patients, and mixed
sleep apnea in 4 patients. At follow up after 66.3±42.0 days, mean daily use of
ASV was 5.4±2.4/h per night. ASV significantly improved AHI (46.7±24.3 to
8.5±12.0/h, p=0.001). ESS was reduced from 8.7±5.7 to 5.6±2.5 (p=0.08).
Conclusion: Our data clearly suggests that ASV is a well-tolerated and clinically
effective treatment in patients suffering from CSA related to ischemic stroke.
Prospective randomized trials are warranted to establish ASV in the treatment of
stroke related central sleep apnea.

P3197
Relationship between NT-proBNP level, echocardiographic parameters and
cardiovascular diseases in patients with obstructive sleep apnoea (OSA)
Anna Czyzak-Gradkowska, Robert Plywaczewski, Monika Targowska,
Luiza Jonczak, Przemyslaw Bielen, Pawel Sliwinski. Department of Diagnosis &
Treatment of Respiratory Failure, National TB & Lung Diseases Research
Institute, Warsaw, Poland
Brain natriuretic peptide (BNP) is a hormone secreted by the ventricles in response
to heart overload. The aim of this study was to assess prevalence of elevated
NT-proBNP (inactive form of BNP) level in OSA patients and its relations to
echocardiographic parameters and OSA-asociated cardiovascular complications.
We studied 87 OSA pts, mean AHI was 43.2±24.1, age - 57.5±10.6 yrs, mean
plasma NT-proBNP level was 198.5±357.3 pg/ml. Elevated NT-proBNP concentration was found in 34 pts with OSA. Comparison of OSA pts with normal and
elevated NT-proBNP level is shown in a table below.
Elevated NT-proBNP level was found in 39.8% OSA subjects. Logistic regression

Normal NT-proBNP Elevated NT-proBNP
28.3±3.3
12±2
53.2±5.6
11.4±1.6
38±4.1
108.7±16.8
26.7±5.1
48.1±25.8
12 (22.6%)
39 (73.6%)
10 (18.9%)

27.8±3.8
11.4±2.1
53.3±7.7
10.7±1.6
39.9±6.7
103.4±22
29.8±7.5
35.3±19.3
21 (63.6%)
27 (81.8%)
11 (33.3%)

p
NS
NS
NS
NS
NS
NS
NS
p=0.03
p=0.001
NS
NS

analysis revealed that elevated NT-proBNP level (>125pg/ml) did not correlate
with studied echocardiographic parameters in OSA pts (p>0.05). NT-proBNP
level negatively correlated with AHI (r =-0.25, p=0,02). Elevated NT-proBNP
concetration indicated at increased risk of coronary artery disease (OR = 12.94,
95%CI = 2.4-68.5, p<0.01).
Conclusions: Increased plasma concentration of NT-proBNP was not related to
echocardiographic parameters, but it was associated with occurrence of CAD in
OSA subjects.

355. “Predicting the future”: the impact of
reference values on a range of respiratory
parameters

P3198
All-age multi-ethnic reference values for spirometry: The global lung
function initiative (GLI)
Janet Stocks 1 , Sanja Stanojevic 1,2 , Tim Cole 3 , Xaver Baur 4 , Graham Hall 5 ,
Bruce Culver 6 , Philip Quanjer 7 . 1 Portex Respiratory Unit, UCL, Institute of
Child Health, London, United Kingdom; 2 Child Health Evaluative Sciences, The
Hospital for Sick Children, Toronto, Canada; 3 MRC Centre of Epidemiology for
Child Health, UCL, Institute of Child Health, London, United Kingdom;
4
Universitätsklinikum Hamburg-Eppendorf, Zentralinstitut für Arbeitsmedizin
und Maritime Medizin, Hamburg, Germany; 5 Telethon Institute for Child Health
Research, University of Western Australia, Perth, WA, Australia; 6 Division of
Pulmonary and Critical Care Medicine, University of Washington, Seattle, United
States; 7 Department of Pulmonary Diseases and Department of Paediatrics,
Erasmus Medical Centre, Erasmus University, Rotterdam, Netherlands
Background: The GLI (an ERS Task Force) was established to develop the first
global reference equations for spirometry. These are the result of unprecedented international cooperation and are endorsed by six international respiratory societies,
including the ERS.
Methods: Data from 74,187 healthy non-smokers aged 3-95 years were used to derive reference equations using modern statistical methods, including development
of age dependent lower limits of normal.
Results: All-age reference equations are now available for Caucasians, African
Americans, South East Asians (south of the Huaihe River and Qinling Mountains),
and North East Asians (north of the Huaihe River and Qinling Mountains). For
individuals not represented by these four groups a composite equation is provided.
Since the observed ethnic differences were proportional to Caucasians, for groups
not represented, samples of healthy subjects, composed of at least 300 individuals,
studied according to international standards (Quanjer et al ERJ 2011, 37; 658-664)
and with height and age measured accurately to one decimal place (Quanjer et
al, ERJ 2012, PM:22183491), can be used to validate the GLI and/or create an
appropriate adjustment factor (www.lungfunction.org).
Conclusions: The GLI 2012 reference equations are a major step forward and
provide a robust reference standard to streamline interpretation of spirometry
across all-ages worldwide. Widespread use of the GLI equations will, however,
depend on timely implementation by manufacturers of spirometric devices.

P3199
A comparative study of FVC, FEV1 , and TLC in non-smoking Saudi students
at Eastern Province, Saudi Arabia with Caucasian reference values
Noor AL-Khathlan 1,2 , Stephanie Enright 1 , Mohammmed Amr El-Noueam 2 .
1
Physiotherapy, Cardiff University, Cardiff, United Kingdom; 2 Respiratory Care,
Dammam University, Dammam, Saudi Arabia
Introduction: It is well-known that pulmonary function testing (PFT) values vary
with height, age, gender, and ethnicity.1 The influence of ethnic variation on PFT
in particular has been the topic of numerous studies conducted globally.1 ,2 In Saudi
Arabia (SA), the currently available reference values (RV) for PFT are based on
data from the Caucasian population. We aimed to compare Saudi measured values,
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for forced vital capacity (FVC), forced expiratory volume in one second (FEV1 )
and total lung capacity (TLC), with Caucasian RV.
Methods: Healthy non-smoker university students were recruited to perform
spirometry and plethysmography. Measurements were obtained according to
ATS/ERS recommendations, standardized for height and age and compared with
Caucasian RV.
Results: We studied 128 subjects, 16 of which were excluded for technical reasons.
Significant difference (p<0.01) was found between the measured values in Saudis
(52 males and 60 females) and Caucasian RV. The means for the measured values
of FVC, FEV1 and TLC for Saudis were found to be lower than the means of RV
for Caucasians by about 10%, 5% and 8% respectively for males and 16%, 12%
and 5% respectively for females.
Discussion: Matching the reference and patient populations when selecting RV
for PFT is significant.3 The observed differences we found between Saudi’s PF
and Caucasian RV can be deemed of great importance and maybe explained in
terms of environmental and life-style factors. However, larger study is required to
confirm these findings.
References:
[1] Hankinson et al. 1999 AJRCCM; 159:179-187
[2] Al-Riyami et al. 2004 Respirology; 9:387-391
[3] Wanger et al. 2005 ERJ; 26:511-522.

P3200
Reference values for spirometry in healthy subjects 17 to 25 years
Ivânia Gonçalves 1,2 , Bárbara Tavares 1,3 , Sandra Gomes 1,7 , Tiago Jacinto 4,5,6 .
1
Cardiopneumologia, Escola Superior de Tecnologia da Saúde do Porto, Vila
Nova de Gaia, Portugal; 2 Cardiologia, Consultório de Cardiologia Dr. Ribeiro
Santos, Maia, Portugal; 3 Cardiologia, Hospital de São Martinho, Porto, Portugal;
4
CINTESIS - Centro de Investigação em Tecnologias e Sistemas de Informação
em Saúde, Universidade do Porto, Portugal; 5 Departamento de Ciências da
Informação e da Decisão em Saúde, Faculdade de Medicina da Universidade do
Porto, Portugal; 6 Imunoalergologia, Instituto e Hospital CUF Porto, Porto,
Portugal; 7 Alergologia, Clínica Alergológica Marianela Vaz, Porto, Portugal
Background: Spirometry is the most common way to evaluate pulmonary function.
The European Respiratory Society recommends the development of new reference
equations, in order to upgrade and improve the existing ones.
Aim: Develop reference equations to calculate reference values adjusted to a
healthy population of college students.
Methods: A total of 49 healthy female individuals with ages ranging 17 to 25
years old were enrolled in the present study. A standardized respiratory and allergy
symptoms questionnaire was applied and spirometry was performed in the selected
individuals. FEV1, FVC and FEV1/FVC were used as dependent variables in
simple and multivariate linear regression models.
Results: Height is the variable that best explains variation of FEV1 (r2 = 0.36; p
< 0.001) and FVC (r2 = 0.44; p < 0.001), while weight is the variable that best
explains FEV1/FVC (r2 = 0.15; p = 0.006). Knudson’s equations were the most
different from this model, while Quanjer’s were the closest.
Conclusions: We’ve calculated new reference equations for healthy individuals,
with ages ranging from 17 to 25 years old. The results highlight the need for the
use of appropriate reference equations, taking into consideration the individual
characteristics of the target population.

P3201
Spirometry measurements in the morbid obesity
Khalil Abu Shams 1 , Maria Hernandez 1 , Amaia Iridoy 2 , Susana Clemos 3 .
1
Pneumology, 2 Spain Pneumology, 3 Internal Medicine, Complejo Hospitalario de
Navarra, Pamplona, Navarra, Spain
Background: The obesity is a particular case of thoracic respiratory function
restriction. Obstructive Apnea Syndrome and hypoventilation have been described
in relationship to the morbid obesity (MO).
Objective: To evaluate the alterations presented in spirometric measurements
concerning the healthy subject with morbid obesity.
Methods: Spirometry and flow-volume curve were performed in 44 patients suf-

fering of MO studied in our Departament. Of 44 cases, 8 were male (18.2%) with
a mean age of 37±8.8 years and 36 women (81.8%) with a mean age of 39.9±11.1
years.
Table 1. Physical attributes
Male

Age
Weight (kg)
Height (cm)
BMI*

Women

Mean

S.D.

Mean

S.D.

37
135.5
171.8
46

8.8
8.7
4.8
4.3

39.9
122.6
157.5
49.7

11.1
18.2
7.0
7.5

*Body Mass Index.
Table 2. Spirometry results
Male

FEV1 (% pred.)
FVC (% pred.)
FEV1/FVC
REF (% pred.)
FEV (% pred.)

Women

Mean

S.D.

Mean

S.D.

86.7
88.2
87.3
72.1
86.2

22.9
20.9
16.4
22.7
36.4

88
89.8
84.4
85.5
80.3

17.5
17.7
6.3
20.5
28.3

Conclusions: There are no spirometry alterations in patients with morbid obesity with no history of cardiovascular, skeletal, neuromuscular or respiratory
diseases.There are no difference between sexes.

P3202
Comparison of different predicted and lower limit of normal (LLN) values in
ventilation disorders detection
Marina Kameneva 1 , Artem Tishkov 2 , Alina Bykhova 3 , Vasiliy Trofimov 4 . 1 Lung
Function Laboratory, Institute of Pulmonology Pavlov’s State Medical University,
St. Petersburg, Russian Federation; 2 Information Technologies in Education,
Institute for Informatics and Automation of RAS, St. Petersburg, Russian
Federation; 3 Department of Physics, Mathematics and Informatics, Pavlov’s State
Medical University, St. Petersburg, Russian Federation; 4 Department of Hospital
Therapy, Pavlov’s State Medical University, St. Petersburg, Russian Federation
Aim: To estimate the agreement of Russian equations (Klement), ECCS and
NhanesIII spirometry evaluating systems in determining the types of ventilation
abnormalities by predicted and LLN (5th percentile) values.
Materials and methods: The study enrolled 7,779 Caucasians examined in pulmonary clinics of St.Petersburg Pavlov’s State Medical University in 2005-2011:
3,584 males (mean age 47.40±0.25, mean height 175.44±0.18) and 4,195 females
(mean age 49.66±0.20, mean height 162.29±0.10). The cases that can not be
classified as norm, obstruction or restriction, were accumulated in the “mixed”
group.
Conclusion: The best agreement was obtained by ECCS and Klement systems both
in predicted values and LLN. NhanesIII significantly differs from both Klement
and ECCS in LLN for all groups. In predicted values these three systems agreed
in obstruction but still generally disagree in norm and restriction.

P3203
The effect of body composition on pulmonary function
Jung Eun Park 1 , Jin Hong Chung 2 , Kyeong Cheol Shin 1 , Kwan Ho Lee 1 .
1
Internal Medicine, Yeungnam University College of Medicine, Daegu, Korea;
2
Internal Medicine, Yeungnam University College of Medicine, Daegu, Korea
Background: The pulmonary function test (PFT) is the most basic test methods to
diagnosis lung disease. The purpose of this study was to research correlation of the
body mass index (BMI), the fat percentage of the body mass (Fat%), the muscle
mass, the fat-free mass (FFM) and the fat-free mass index (FFMI), waist-hip ratio
(WHR) on the forced expiratory volume curve.

Abstract P3202 – Table 1
Klement (1)

Norm: FEV1/FVC ≥0.7; FVC >80%Pred; FVC ≥LLN
FEV1 >80%Pred
2978 (0.38)
FEV1 ≥LLN
3586 (0.46)
Obstruction: FEV1/FVC <0.7
FEV1 ≤80%Pred
2765 (0.36)
FEV1 <LLN
2506 (0.32)
Restriction: FEV1/FVC ≥0.7
FVC ≤80%Pred
1247 (0.16)
FVC <LLN
784 (0.10)
Mixed
%Pred
789 (0.10)
LLN
903 (0.12)

ECCS (2)

NHANES III (3)

Cohen’s kappa
1-2

2-3

1-3

3146 (0.40)
3415 (0.44)

2383 (0.31)
2301 (0.30)

0.85 (0.83–0.87)
0.86 (0.85–0.88)

0.66 (0.64–0.68)
0.52 (0.50–0.54)

0.74 (0.73–0.76)
0.46 (0.44–0.48)

2710 (0.35)
2508 (0.32)

2855 (0.37)
2836 (0.36)

0.87 (0.84–0.90)
0.91 (0.90–0.93)

0.74 (0.70–0.78)
0.55 (0.51–0.59)

0.82 (0.78–0.85)
0.55 (0.51–0.59)

1089 (0.14)
921 (0.12)

2035 (0.26)
2160 (0.28)

0.85 (0.83–0.87)
0.87 (0.85–0.89)

0.56 (0.54–0.58)
0.44 (0.42–0.46)

0.64 (0.62–0.66)
0.38 (0.36–0.40)

834 (0.11)
935 (0.12)

506 (0.06)
482 (0.06)
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Method: Between March and April 2009, a total of 291 subjects were enrolled.
152 men and 139 female (mean age: 46.3±9.92) were measured the FVC, FEV1 ,
FEF25-75 from the forced expiratory volume curve by the spirometry and the body
composition by the bioelectrical impedance method. Correlation and multiple
linear regression between body composition and pulmonary function were used
executed.
Result: BMI and Fat% had no correlation with FVC, FEV1 in male, but FFMI
is positively correlation. In contrast, BMI and Fat% had correlation with FVC,
FEV1 in female, but FFMI had no correlation. Both male and female, FVC and
FEV1 had negatively correlation with WHR (male FVC r=-0.327, FEV1 r=-0.36;
p-value<0.05) (female FVC r=-0.175, FEV1 r=-0.213; p-value<0.05).
In a multiple linear regression of considering body composition at total sex group,
FVC was explained FFM, BMI, FFMI in order (R2 =0.579, 0.657, 0.663), FEV1
was explained only Fat% (R2 =0.011), FEF25-75 was explained muscle mass, FFMI,
FFM (R2 =0.126, 0.138, 0.148).
Conclusion: The BMI, Fat%, muscle mass, FFM, FFMI, WHR have significant
association with pulmonary function but R2 (coefficient of determination) were
not high enough for explaining lung function.

P3204
Reference values for exhaled breath temperature in healthy subjects aged 17
to 25 years old
Bárbara Tavares 1,7 , Ivânia Gonçalves 2,7 , Sandra Gomes 3,7 , Tiago Jacinto 4,5,6 .
1
Cardiologia, Consultório de Cardiologia Dr. Ribeiro Santos, Maia, Portugal;
2
Cardiologia, Hospital de São Martinho, Porto, Portugal; 3 Alergologia, Clínica
Alergológica Marianela Vaz, Porto, Portugal; 4 CINTESIS - Centro de
Investigação em Tecnologias e Sistemas de Informação em Saúde, Universidade
do Porto, Portugal; 5 Departamento de Ciências da Informação e da Decisão em
Saúde, Faculdade de Medicina da Universidade do Porto, Portugal;
6
Imunoalergologia, Instituto e Hospital CUF Porto, Porto, Portugal;
7
Cardiopneumologia, Escola Superior de Tecnologia da Saúde do Porto, Vila
Nova de Gaia, Portugal

aged 3-5 years. This highlights that one reference set from different parts of the
world is not advisable for use in FOT.

P3206
Impact of a pulmonary laboratory quality control oversight on continual
improvement
Carl Mottram, Susan Blonshine, Karin Kijek, Jeremy Road. Pulmonary Function
Quality Control Program, Diagnostic Accreditation Program, Vancouver, BC,
Canada
Introduction: The purpose of this study was to evaluate the impact of a quality
control (QC) oversight program on compliance with QC, biological coefficient of
variation (CV) targets, and test performance improvements.
Methods: The Diagnostic Accreditation Program (DAP) of British Columbia is
responsible for accrediting 27 pulmonary function (PF) laboratories representing
45 testing systems throughout the Canadian province. In 2008 DAP elevated the
required elements of their quality assurance program to be more consistent with
the current ATS-ERS recommendations for QC testing. This included increasing
the frequency of the biological testing and adding a diffusing capacity mechanical
QC model. DAP also changed the data review model to include assessment by
an external consultant with a feedback report process to the sites. We compared
the data through 2011 to assess the impact of the feedback process. Data were
categorized into major and minor subsets for compliance, BioQC targets, and test
performance based on an assessment of overall impact of the deficiency on lab
performance (e.g. BioQC DLCO CV target < 5%, a CV >5<10 categorized as
minor; CV >10% a major deficiency).
Results:
Category of Deficiency

Background: Exhaled Breath Temperature (EBT) is a potential new method for
diagnosis and management of respiratory diseases. However, there are few studies
showing determinant factors or reference values.
Aim: Establish reference equations for EBT.
Methods: A total of 984 standardized respiratory and allergy symptoms questionnaire questionnaires, were distributed and collected, allowing the selection of 50
healthy subjects, which carried out tests of EBT. Simple and multivariate linear
regression analysis was used to obtain reference equations and for determining the
variables that were expected to influence the values.
Results: Height is the model that best explains the variation of EBT (r2=0.25,
p<0.001). There was a weak but significant correlation between EBT and FVC
(r=0.3, p=0.036). There was no significant difference between the values obtained
in healthy individuals compared to other studies, but there was a significant
difference when compared to asthmatic subjects.
Conclusions: EBT is affected by height, which can also be related to lung volumes.
Defining reference equations may help explore the potential of EBT as a simple,
inexpensive and easily applied biomarker in clinical practice.

P3205
Forced oscillation technique (FOT) reference values: Does one size fit all?
Claire Shackleton 1 , Albino Barraza-Villarreal 2 , Isabelle Romieu 2,5 ,
Claudia Calogero 3 , Graham Hall 4 , Peter Sly 1 . 1 Queensland Children’s Medical
Research Institute, University of Queensland, Brisbane, QLD, Australia;
2
Department of Environmental Health, National Institute of Public Health,
Morelos, Cuernavaca, Mexico; 3 Section of Respiratory Medicine, Department of
Paediatrics, University of Florence, Italy; 4 Centre for Child Health Research,
University of Western Australia, Perth, WA, Australia; 5 Nutrition and Metabolism
Section, International Agency for Research on Cancer, Lyon, France
Introduction: International reference ranges have been produced for spirometry.
In comparison, current FOT reference values are limited to specific equipment and
populations. We aimed to determine whether current reference values created from
Australian and Italian children were applicable for Mexican children.
Methods: Respiratory resistance (Rrs) and reactance (Xrs) were measured using
FOT (Cosmed,Italy) in 585 children (292 males) 3-5 years old as part of a birth
cohort in Mexico. Regression analysis determined factors predicting Rrs and Xrs at
6 and 8Hz and Zscores calculated. Calogero compared regression equations created
in Italian children (3-6 years) to Australian children (4-6 years),with no significant
difference reported in Rrs8 (p=0.43) and minor differences, which were within
test variability, in Xrs8 (p=0.012). Based on this, Australian reference values were
used for comparison. Zscores were calculated for the Mexican group using the
derived regression equation. Zscores were also calculated for the Mexican group
using the Australian reference values and the differences in these Zscores were
compared using a paired t test.
Results: Height was a significant predictor of Rrs and Xrs (p<0.05), but gender,
age and weight were not (p>0.05). The Australian reference equation overestimated lung function in Mexican children (paired t-test) for Rrs and Xrs at 6 and
8Hz compared to data created using the Mexican equation (p<0.001).
Conclusions: Despite similarities between current Australian and Italian FOT
reference values these reference values are not valid for use in Mexican children

Submission Cycle 05
(2008)

Submission Cycle 10
(2011)

% Improvement

26
28
8
23
10
95

3
20
2
7
5
37

88%
29%
75%
70%
50%
61% P<0.05

Compliance Major
Compliance Minor
BioQC Major
BioQC Minor
Test performance
Total

Discussion: There was a significant improvement in all three areas of the monitoring program with a total improvement of 61% (p<0.05). Using a formal external
oversight process which includes written feedback appears to improve the overall
outcome of this regulated quality assurance program.

P3207
Validation of spirometer calibration syringes
Flemming Madsen. Lung Function Laboratory, Allergy and Lung Clinic
Helsingør, Helsingør, Capital Region, Denmark
The calibration syringe is probably the most important instrument in pulmonary
function laboratories, yet no validation results have been published.
Methods: We weighed a 3 L calibration syringe before and after emptying it of
water and determined the corresponding volume of gas by using a modified rolling
seal spirometer.
Results: The volume of a spirometer calibration syringe could be verified with an
accuracy of ± 15 mL. All syringes larger than one litre had volumes within the
label claimed volume ± 0.5%.
Syringe
Volume Volume Volume Volume
Manufacturer claimed, verified deviation, SD,
ml
ml (pct.)
ml
Hans Rudolph 2,989
Hans Rudolph 5,500
Hans Rudolph 2,500
Hans Rudolph 3,000
Ferraris
3,000
Ferraris
3,000
Ferraris
3,000
Biotrine
3,000
Biotrine
3,000
Cardinal
3,000
Jaeger
1,000
Jaeger
1,000*3
Vitalograph
1,000
Vitalograph
1,000*3

2,988
5,530
2,496
2,987
2,988
3,002
2,990
2,994
3,002
2,988
0,976
2,952
0,984
2,979

1 (0.03)
30 (0.05)
4 (0.2)
13 (0.4)
12 (0.4)
07 (0.2)
10 (0.3)
06 (0.2)
02 (0.1)
12 (0.4)
24 (2.4)
48 (1.6)
16 (1.6)
21 (0.7)

0.8
1,7
4.6
2.9
2.9
0.9
0.7
2
4
3
1
5
11
15

Syringe duty cycle

1990–1991 & 1998–1999. Epidemiology
Never
Never
Never
2002–2005 Clinical trial
2002–2005 Clinical trial
2002–2005 Clinical trial
1975–1990
2002–2005 Clinical trial
2008–2010
Never
Never
1998–2011 Routine
1998–2011 Routine

All results are based on 10 measurements. One litre syringes were tested at 1 litre and the sum
of three strokes. None of the syringes had been serviced by the manufacturer or by a certified
company.

Conclusion: Spirometer calibration syringes have a stable stroke volumes. The
maximal interval between syringe validations should perhaps be extended beyond
the 1-year period required by current standards. Use of two syringes would allow
one syringe exceeding the maximal permissible error to be detected earlier.
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P3208
The comparison study on the effects of high versus low flux membrane on
pulmonary function tests in hemodialysis patients
Ali Momeni, Hamid Rouhi Boroujeni, Glareh Kiani, Masoud Amiri. Internal
Medicine Department, Shahrekord University of Medical Sciences, Shahrekord,
Chaharmahal va Bakhtiari, Islamic Republic of Iran Internal Medicine
Department, Shahrekord University of Medical Sciences, Shahrekord,
Chaharmahal va Bakhtiari, Islamic Republic of Iran Internal Medicine
Department, Shahrekord University of Medical Sciences, Shahrekord,
Chaharmahal va Bakhtiari, Islamic Republic of Iran
Background: Several studies have been carried out to evaluate the effects of dialysis on pulmonary function tests (PFT). Dialysis procedure may reduce volumes
and capacities of the lung or cause hypoxia; however, based on our knowledge,
there was no previous study on evaluation of effects of membrane type (high flux
vs. low flux) on PFT in these patients. The aim of this study was the evaluation of
this relationship.
Materials and methods: In a cross-sectional study, 43 hemodialysis patients without pulmonary disease were enrolled. In these patients dialysis were conducted by
low and high flux membranes and before and after of procedure, spirometry were
done and the results were evaluated by t-test and chi square.
Results: Mean age of the patients was 56.34 years. Twenty three women (53.5%)
and 20 men (46.5%) were enrolled. Patients’ body weight after dialysis were
decreased significantly compared to before dialysis. Type of membrane (high flux
vs. low flux) had not significant effect in PFT results of the patients (P>0.05).
Conclusion: Since high flux membranes are more expensive than low flux membranes and there was no significant difference in the results of spirometry of
patients, it could not be offered the use of high flux membrane for this purpose.

P3209
Pulmonary volumetric analyses based on three-dimensional computed
tomography (3D-CT), compared with pulmonary function test
Hiroo Wada 1 , Sayuki Hiraoka 1 , Keiko Morita 1 , Masamichi Koyanagi 1 ,
Kenichi Yokoyama 1 , Yoshinosuke Fukuchi 2 , Toshiaki Nitatori 1 , Hajime Goto 1 .
1
School of Medicine, Kyorin University, Tokyo, Japan; 2 School of Medicine,
Juntendo University, Tokyo, Japan
Background: Three-dimensional computed tomography (3D-CT) potentiates the
application to the daily clinical practice.
Methods: Forty four patients (30 COPD, 12 lung cancer, 2 miscellaneous) were
enrolled in this study. Lung volumes (LV), as well as the low attenuation volume
(LAV), were measured based on 3D-CT both at the end inspiratory volume (EIV)
and at the end expiratory volume (EEV) and compared with the physiological data
of ordinary pulmonary function tests.
Results & discussion: Lung volumes determined using reconstituted 3D-CT images at end inspiratory volume (LVins), those at end expiratory volume (LVexp),
and their difference (LVins – LVexp), were significantly associated with TLC
(p<0.0001), RV (p<0.0001), VC (p=0.0028), respectively. Furthermore, the percentage of the LAV to LV at EIV (LAV%ins) was associated with the changes
in the various results of pulmonary function tests, including FEV1, %FEV1,
RV/TLC, VC. Both FEV1 and %FEV1 were associated with LAVexp and LVexp,
in participants whose LAV were larger than 10mL. These results suggested that
3D-CT, taken at both EIV and EEV, provides the data not only on lung volumes
in the static state, but also dynamic infomation. Furthermore, there is a significant
association between the FEV1 and the difference between the normal attenuation
volumes (NAV) of the 3D-CT at EIV and those at EEV (p<.001). This suggested
that not only LAV but also NAV contributed to the airflow limitation, represented
by FEV1 reduction.
Conclusion: 3D-CT reveals not only the physiologic properties, but also provides
some insights into the mechanism of respiration.

P3210
A new ultrasonographic device for within-breath measurements of
diaphragm thickness during breathing
Dario Bovio, Alberto Biancardi, Giorgio Gobitti, Marianna Laviola, Barbara Uva,
Rita Priori, Andrea Aliverti. Dipartimento di Bioingegneria, Politecnico di
Milano, Milano, Italy
Preliminary studies have shown the possibility to use ultrasounds (US) to measure
diaphragmatic thickness (DT). In order to allow accurate and operator-free US
measurements of within-breath DT during tidal breathing, we have designed and
prototyped an innovative US device composed by a single piezo-element probe
(SPEP, 7.5 MHz) able to generate and detect radio frequency (RF) echo signals of
the pleural and peritoneal membranes of the diaphragm. The prototype was tested
on a phantom and successively on 6 healthy subjects (3M, 3F), who were studied
in supine position during spontaneous quiet breathing at rest. The SPEP was fixed
by adhesive tape on the lateral ribcage (9th or 10th intercostal space) and data
were acquired continuously and synchronously with a pneumotachograph. The invitro validation showed an accuracy of ±0.05 mm. In average, DT thickness was
1.55±0.17 and 1.9±0.21 mm, respectively at end-expiration and end-inspiration.
DT variations during tidal breathing were in average 0.35±0.05 mm with different
patterns of within-breath DT changes (see figure for a representative example).
In conclusion, the SPEP device: a) is characterized by measurement accuracy able

to detect the small changes of DT during quiet breathing; b) allows an operatorfree method to monitor DT during breathing and to study different patterns of DT
variations, corresponding to different timing of diaphragm activation.

P3211
Estimation of chest-wall mechanics by laser self mixing interferometer
Ilaria Milesi 1 , Emanuela Zannin 1 , Peter Kostic 3 , Michele Norgia 2 ,
Chiara Veneroni 1 , Antonio Pedotti 1 , Peter Frykholm 3 , Raffaele Dellacà 1 .
1
Bioengineering, Politecnico di Milano, Milan, Italy; 2 Elettronica e
Informazione, Politecnico di Milano, Milan, Italy; 3 Surgical Sciences Section of
Anaesthesiology, Uppsala University Hospital, Uppsala, Sweden
Background: Several studies demonstrated that the chest wall (CW) may be split
into at least two compartments (rib cage and abdomen) characterized by spatial
distribution inhomogeneities in CW mechanics. Up to now, it has been assessed
by means of complex technique such as Optoelectronic Plethysmography (OEP).
We have developed a CW scanning system (CWSS) based on self-mixing laser
interferometers that allows measuring relative displacement contactless with high
spatial resolution (<1 μm) in an economical and easy to use way.
Methods: Five healthy subjects, in supine position, were analyzed while submitted
to a sinusoidal pressure forcing at the mouth with components at 5, 11 and 19 Hz.
Displacement of several points on their CW has been measured with the CWSS
and phase shift among these points and the pressure stimulus was estimated by
spectral analysis.
Results: The impedance averaged maps in the figure below show high spatial
inhomogeneities, in particular one may appreciate that at 5 Hz it is possible to
identify the region of the rib cage, where the pressure stimulus moves fast, and the
abdomen where the pressure wave is slowed down by the high inertive component.

This trend tends to be less marked as the frequency increased, indeed at 19 Hz,
we can still see heterogeneity, but the phase shift tends to get similar to a line. In
the figure the phase shift color map is reported.

P3212
Specificity and sensitivity of the methacholine challenge test for the diagnosis
of asthma in athletes
Alexander Cherniak, Tatyana Pashkova, Malika Mustaphina, Svetlana Chikina,
Tatyana Molostova, Zaurbek Aisanov. Functional Diagnostic, Research
Pulmonology Institute, Moscow, Russian Federation
The report of recurrent symptoms of bronchial obstruction as chest tightness,
wheeze and cough provoked by exercise is a prerequisite for the diagnosis of
asthma or exercise-induced bronchospasm (EIB) in athletes. The report of symptoms should be verified by the demonstration of reversibility of airflow obstruction,
EIB or other methods of diagnosing either indirect or direct bronchial hyperresponsiveness (BHR). The purpose of this study was to examine specificity and
sensitivity of the methacholine challenge test (MCT) for the diagnosis of asthma
in athletes.
Twenty seven athletes (16 M/11 F, mean age 22.0±4.3 yrs) with respiratory
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symptoms were studied. Lung function with assessment of reversibility to salbutamol (n=27) and challenge tests with methacholine (n=25) were performed. The
specificity and sensitivity of the MCT were evaluated.
Significant reversibility to salbutamol was found in 7 athletes. The fall in forced
expiratory volume in one second (FEV1) following the methacholine inhalation
(≤8 mg/ml) was more than 20% in 16 athletes (30.0±9.6% vs 12.3±7.1% in
nonresponders (n=9), p<0.0001). The MCT-BHR test showed high specificity
(100%), but a lower sensitivity (80%) and negative predictive value (55.6%). At
the moderate BHR cutoff value (≤ 4 mg/ml), the MCT-BHR test had a more low
sensitivity (70%) and negative predictive value (45.5%).
Assessment of bronchial responsiveness by a direct method (bronchial provocation
with methacholine) is a good procedure of diagnosing asthma in athletes. The
MCT-BHR test in athletes with respiratory symptoms had a high specificity and
sensitivity and cutoff value for high BHR may be more useful.

P3213
Bronchial hyper-reactivity diagnosed by methacoline challenge and the
pre-test clinical probability
Diana Ionita 1 , Ileana Stoicescu 2 , Daniela Dospinoiu 3 , Camelia Nita 3 ,
Felicia Cojocaru 3 , Madalina Burecu 2 , Alina Croitoru 2 , Carmen Stroescu 1 ,
Irina Strambu 2 . 1 Respiratory Physiopathology, M. Nasta Institute of Pneumology,
Bucharest, Romania; 2 Clinical Pneumology, M. Nasta Institute of Pneumology,
Bucharest, Romania; 3 Exploratory Pneumology, Arensia Clinical Research,
Bucharest, Romania
Aim: To assess the correlation between methacoline challenge results and the
pre-test clinical probability of bronchial hyper-reactivity.
Subjects and methods: Patients with respiratory symptoms raising suspicion of
asthma and patients with partially controlled asthma performed methacoline challenge (MC) using ATS Guidelines (1999). The test was considered negative for a
PC20 >16 mg/mL and borderline for 8-16 mg/mL. Bronchial hyper-reactivity was
considered severe for PC20 <0.125 mg/mL.
Pre-test probability of bronchial hyper-reactivity was recorded by the pulmonologists using visual analogic scale (VAS) based on history, clinical findings and
previous spirometry results; the scores ranged from 0 (no hyper-reactivity) to 10
(doubtless hyper-reactivity).
Results: 50 patients were evaluated. VAS scores and PC20 values differed significantly in the two groups:
– In the 26 patients with known asthma VAS scores were 5.1-10 (mean 7.6). MC
showed moderate or severe bronchial hyper-reactivity in all subjects, with PC20
0.03-2 mg/mL (mean 0.56).
– In the 24 patients with suspicion of asthma VAS scores were 0.9-9 (mean
4.8). MC was negative in 13, borderline in 2 patients and showed bronchial
hyper-reactivity in 9 (severe in 1, moderate in 5, mild in 3 patients; mean PC20
5.3).
A strong correlation was seen between VAS pre-test scores and PC20 values in
the suspicion of asthma group (r=-0.832, p=0.000) and a weak correlation in the
known asthma group (r=-0.389, p=0.049).
Conclusions: Pre-test clinical probability of bronchial hyper-reactivity recorded
by the pulmonologists on visual analogic scale correlated well with the PC20
values at methacoline challenge in patients with suspicion of asthma.

However using mMRC to determine symptoms & GOLD stage for risk produced
a significantly different distribution (A=20.3%; B=24.7%; C=5.0% and D=50.0%:
p<0.0001).
Data using mMRC score & exacerbation frequency was similar to that using GOLD
stage and different to that using CAT with exacerbation frequency (p<0.0001).
Conclusions: Using either mMRC or CAT scores to determine symptoms results
in a significant difference in the proportion of patients being categorised into the
risk categories which will affect risk assessment and hence therapeutic choice.
Longitudinal follow up and monitoring will enable the best method and threshold
to be determined for patient management.

P3215
Reproducibility of non-invasive measures of arterial stiffness in mild to severe
stable COPD using a new cuff-based operator independent device
Ian S. Stone 1 , Steffen E. Petersen 1 , Neil C. Barnes 2 . 1 Advanced Cardiovascular
Imaging, William Harvey Research Institute, Barts and the London NIHR
Biomedical Research Unit, London Chest Hospital, London, United Kingdom;
2
Respiratory Medicine, London Chest Hospital, London, United Kingdom
Introduction: COPD is associated with significant cardiovascular morbidity and
mortality. Recent evidence suggests that treating COPD may improve arterial
stiffness, a key determinant of cardiac risk. Endpoints with high reproducibility are
desirable when assessing the impact of an intervention. A new cuff-based operatorindependent device (Vicorder) has been developed for measuring arterial stiffness.
Aims: To assess pulse wave velocity (PWV) and augmentation index (AI) reproducibility, using the Vicorder device, in clinically stable COPD patients.
Methods: Between 27/11/12-15/2/12 repeat measurements of PWV and AI were
made on 23 consecutive mild to severe stable COPD patients (12 males, 11 Females; Mean age 66±8 years; Mean predicted FEV1 50±19%), recruited from an
inner-city teaching hospital out-patients.
Results: PWV mean = 8.9±1.2 m/s, mean difference = 0.035 m/s, Co-efficient of
variation (COV) = 4% and limits of agreement (LOA) = -0.68 - +0.76m/s.

356. COPD monitoring in stable disease and
during exacerbation
P3214
Symptom/risk assessment in alpha-1-antitrypsin deficiency (AATD) using the
2011 GOLD algorithm
Anilkumar Pillai, Diane Griffiths, Ross Edgar, Robert Stockley. Lung Function
and Sleep, University Hospitals, Birmingham, United Kingdom
Background: The 2011 GOLD guidelines on COPD diagnosis, management &
prevention recommend use of validated questionnaires like CAT (COPD Assessment Test) or mMRC (modified Medical Research Council) breathlessness scale
to assess symptoms against “risk” determined by GOLD staging or exacerbation
frequency.
Aim: To determine concordance between CAT & mMRC scale in risk assessment
in patients with AATD.
Methods: 309 consecutive patients on the AATD registry (PiZZ) were grouped
into 4 GOLD categories (A,B,C,D) based on their CAT/mMRC scores and GOLD
stage/exacerbation frequency. We then compared patient distribution in the 4
categories using each method.
Results: Using CAT score as the symptom grade (<10 and >10) and GOLD
grade (1/2 or 3/4), 6.1% of patients were placed in group A (low symptoms/low
risk); 39.2% in group B (high symptoms/low risk); 2.3% in group C (low symptoms/high risk) & 52.4% in group D (high symptoms/high risk). Data distribution
was similar using CAT & exacerbation history (<2/yr or >2/yr) to determine risk.

AI mean = 17.8±6.7 mmHg, mean difference = -0.7 mmHg, COV = 27.9% and
LOA = -10.4 - +9.02 mmHg. Based on the above data, a sample size of 30 pairs
would detect a change in PWV of 0.27 m/s with a power of 80%.
Conclusion: Vicorder measurements of PWV, but not AI, in stable COPD patients
are highly reproducible and ideal for use in screening programmes and COPD
research due to its operator independent non-invasive nature.

P3216
An analysis of patient acceptability of receiving a 72 hour phone call post
discharge following a COPD exacerbation
Victoria Beasley, Debbie Macfie, Maria Oyston, Celstine Otieno, Sarah Elkin.
Respiratory Medicine, Imperial NHS Trust, London, United Kingdom
Introduction: A British Lung Foundation survey revealed that COPD patients
would appreciate more support on discharge from hospital.To improve patient
experience Imperial NHS Trust created a new service consisting of a hospital
COPD nurse telephoning patients 72 hour’s post discharge.
Objectives: A pilot study to assess the patients’ acceptability of receiving a phone
call following a COPD exacerbation. The views of COPD nurses conducting the
calls were also sought.
Method: 125 semi- scripted calls were performed over a 9 month period of 2011.
At the end of each call, the patient was asked to rate the helpfulness of the call (1
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= not helpful at all. 5 = very helpful) and if they would like a call in future. Each
COPD nurse completed an anonymous questionnaire focussing on how useful they
felt the call has been for patients and themselves.
Results: 110/125 calls were completed in total with an average duration of 9-10
minutes each. 81% of patients rated the call a 3 (quite helpful) or above. The
greatest proportion (58%) gave a helpfulness score of 4. 5% of patients gave a
score of 1/5. 43% of patients were keen to have a similar call in future.
Questionnaire results indicated that 2 of 3 nurses felt the calls were very useful to
their job and to their patients, with the remaining nurse rating the calls as quite
useful. One nurse felt the calls helped identify patients at risk of readmission,
therefore giving her opportunity to intervene. All three nurses wanted this service
to continue.
Conclusion: This pilot study indicates that a phone call post discharge is acceptable to patients and nurses and that benefit can be gleaned from this service. It is
being continued.

Conclusion: Even in late stages the decline in FEV1 is faster in smokers than
intermittent quitters who declined faster than non smokers. Unlike the Fletcher
Peto diagram we found that the decline in FEV1 was faster in earlier than later
stages. The benefits of quitting diminish as the disease progresses. To minimise
lung damage it is essential identify people in early stages and for them to stop
smoking immediately.

P3217
Nighttime symptoms and reduced quality of life among COPD patients
Michelle Mocarski 1 , Cynthia Caracta 2 , Stavros Tourkodimitris 3 , Esther Garcia
Gil 4 , Juliana Setyawan 1 . 1 Health Economics & Outcomes Research, Forest
Research Institute, Jersey City, United States; 2 Clinical Development, Forest
Research Institute, Jersey City, United States; 3 Biostatistics, Forest Research
Institute, Jersey City, United States; 4 R&D Centre, Almirall, S.A., Barcelona,
Spain

The 2011 Global Initiative for chronic obstructive lung disease (GOLD) guidelines
recommend a combined assessment for measuring the impact of COPD which
considers current symptoms and future exacerbation risk. Two symptom cut-points
are proposed using the COPD Assessment Test (CAT) score ≥10 and modified
Medical Research Council (mMRC) dyspnoea score ≥2. There are currently no
published data comparing CAT scores by different mMRC grades.
This analysis examined health status scores for CAT, St George’s Respiratory
Questionnaire (SGRQ) and short form health survey (SF-12) Physical Component
(PC) split by mMRC grade in a primary care population using data from the
Health-Related Quality of Life in European COPD Study.
Data from 1817 patients (mean [SD] FEV1 1.6 [0.6] L; age 64.9 [9.6] years; males
72%) were used. The CAT, SGRQ and SF-12 PC scores are tabulated.

Introduction: Little is known about the impact of COPD symptoms at night on
patients’ quality of life.
Methods: In a 12-week, Phase III trial of twice-daily aclidinium (ACCORD I),
COPD patients completed an electronic diary each morning for 2 weeks before
baseline. Diaries included questions on presence and severity of nighttime symptoms and sleep quality. Health status and dyspnea were assessed via SGRQ and
BDI. Post hoc analyses were performed to study the relationship between nighttime
COPD symptoms and other symptomatic and health status measures. Nighttime
symptoms were defined 2 ways: 1) ≥3 nights sleep disturbance during baseline
week and 2) ≥3 nights coughing, wheezing, and/or breathlessness during baseline
week. Data from the week before baseline for patients with >3 days of diary
entries were analyzed via T-test and Chi-square.
Results: The analyses included 535 of 561 randomized patients. Patients with
nighttime symptoms had significantly worse health status, as seen in SGRQ Total
and domain scores, vs patients without (p<0.0001 for all, both definitions). A
significantly higher percentage of patients with nighttime symptoms reported sleep
disturbance on SGRQ vs those without (p<0.0001 both definitions). Patients with
nighttime symptoms were more breathless (BDI domains, focal scores p<0.002,
both definitions), had longer time to sleep onset, lower sleep quality, more awakenings, difficulty falling back to sleep, less total sleep, and were less rested in the
AM (all p<0.02, both definitions) vs those with no symptoms.
Conclusions: COPD nighttime symptoms are associated with impaired health
status, breathlessness, and poor sleep. Clinicians should consider COPD nighttime
symptoms when prescribing treatment.

P3218
The journey to severe obstructive lung disease – Retrospective study of FEV1
decline
Rupert Jones 1 , Matthew Masoli 2 , Adam Qureshi 1 , Helen Grover 2 ,
Gemma Hayes 2 , Fawzi Ali 2 , David Jones 1 . 1 Primary Care, Peninsula College of
Medicine and Dentistry, Plymouth, Devon, United Kingdom; 2 Respiratory
Medicine, Plymouth Hospitals NHS Trust, Plymouth, Devon, United Kingdom
Aims: To assess the rate of decline of FEVI over time in patients with GOLD
stage 3- 4 COPD and compare the rate of decline in non smokers and smokers.
Methods: The primary outcome was the rate of decline of FEV1/year in current
smokers versus non smokers; secondary outcomes included the rate of decline in
FEV1 at different stages of airflow obstruction.
In a retrospective case series, we included patients with a primary diagnosis of
COPD, GOLD stage 3- 4 under regular review with 3 years spirometry data performed in the respiratory clinic using standard methods. The sample was divided
into non- smokers, persistent smokers, and intermittent quitters.
Results: Data was available for 95 patients range 3-23 years.
The rate of decline in smokers was significantly higher than non-smokers. The
mean (SD) decline in FEV1 (ml/yr) was faster in earlier stages in GOLD2 53.2
(16.7); GOLD3 32.0 (29.7) and GOLD4 5.9 (7.2). In the overall sample the line
of best fit of FEV1 over time was exponential.
The rates of decline (mean (SD)) in non-smokers GOLD3 was 33.9 (35.3) and
GOLD4 17.3 (51.3) and for smokers GOLD3 = 42.7 (34.5) and GOLD4 = 25.3
(N/A).
Rate if decline in FEV1 in ml/year

Smoker
Intermittent quitters
Non-smokers
Total

Number

Mean

SD

25
25
45
95

91.1
61.1
37.8
58.0

74.6
47.2
45.7
58.8

P3219
Comparison of quality of life scores with modified Medical Research Council
(mMRC) dyspnoea scale using data from the European health-related quality
of life study
Paul Jones 1 , Lukasz Adamek 2 , Gilbert Nadeau 2 , Norbert Banik 3 . 1 Clinical
Science, St. George’s University, London, United Kingdom; 2 Respiratory Centre
of Excellence, GlaxoSmithKline, Uxbridge, United Kingdom; 3 Biostatistics and
Epidemiology, GlaxoSmithKline, Munich, Germany

The mMRC showed a clear relationship with scores from the comprehensive
generic and disease-specific measures. mMRC Grade 1 was associated with very
significant levels of health status impairment. Even the patients with mMRC Grade
0 had modestly elevated CAT and SGRQ scores, which means that mMRC Grade
0 does not mean the absence of symptoms.

P3220
The effect of reducing breath holding time to assess diffusion capacity
Elsa Magro, Barry Kenedy, Sophie Crinion, Orla Cotter, David Curran,
Terry O’Connor. Department of Respiratory Medicine, Mercy University
Hospitak, Cork, Ireland
The single breath method to measure diffusion capacity requires a subject to inspire
a gas mixture followed by a 10±2 second breath hold. However, dyspnoea may
preclude measurement in patients with advanced pulmonary disease. We sought
to determine if breath hold time reduction had a significant effect on measured
DL CO values.
Forced spirometry and CO-diffusion by the single breath method were performed
in duplicate with breath-holding for 10±2 seconds, 8±2 seconds and 6±2 seconds
in 30 controls (FEV1 107±12.04% predicted), 30 severe COPD patients (FEV1
37.2±7.92% predicted), and 30 patients with interstitial lung disease (ILD) (FEV1
69.5±17.61% predicted).
There was no significant difference between DLCO (SB) and DLCO (VA) measured
at 10, 8 and 6 seconds in the control (p=0.4431) and ILD groups (p=0.5915).
However, there was a significant difference between DLCO (SB) (p=0.0003) and
DLCO (VA) (p=0.0183) measured at 10, 8 and 6 seconds in the COPD group.
In the presence of severe airway obstruction the DLCO decreases with breath hold
time reduction. However, in healthy controls and patients with ILD, there was no
significant change in the DLCO when breath hold time is reduced from 10 to 6
seconds. This could allow for a reduction in breath hold time when measuring
the DLCO in patients with advanced ILD who are unable to breath hold for 10
seconds.

P3221
Reference values for respiratory system resistance in adults
Dorothe Burggraf 1,2 , Marion Heiß-Neumann 1,2 , Matthias Wjst 1,2 ,
Loems Ziegler-Heitbrock 1,2 , EvA Consortium 1 . 1 EvA Study Center, Helmholtz
Zentrum München, Gauting, Germany; 2 Institute for Lung Biology and Disease,
Helmholtz Zentrum München, Neuherberg, Germany
The degree of airway disease is usually determined in spirometry using maneu-
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vers that require quite some effort. i.e. FEV1 and FVC. Bodyplethysmography
can assess airway obstruction during tidal breathing by determination of airway
resistance. Reference values for resistance are, however, scarce.
Within the emphysema versus airway disease (EvA) study we therefore have
determined airway resistance in a population of 261 apparently healthy Caucasian
subjects aged 45 to 75 with 163 males and 98 females. These were ex-smokers for
more than a year or never smokers (27%) with no evidence of acute or chronic
lung disease. We determined total resistance (Rt), inspiratory resistance (Rin),
expiratory resistance (Rex) and specific resistance (sR).
Rex for the entire group was 0.22±0.11 kPaxsec/L (95 Percentile = 0.45) for males
it was 0.20±0.12 kPaxsec/L and for females it was 0.26±0.12 kPaxsec/L. Rin for
the entire group was 0.162±0.07 kPaxsec/L (95 Percentile = 0.29) for males it
was 0.15±0.07 kPaxsec/L and for females it was 0.18±0.08 kPaxsec/L.
Rt for the entire group was 0.19±0.09 kPaxsec/L (95 Percentile = 0.34).
The resistance values for the females as compared to males were significantly
higher for all 4 types of parameters (p<0.001 each). As expected resistance parameters Rt, Rin and Rex showed a strong inverse correlation with FEV1 (mL).
There was no impact of age or packyears. The data obtained can form the basis
for the evaluation of airway resistance in obstructive lung diseases like COPD.
Supported by EU FP7 project #200506.

P3222
The longitudinal determinants of decline in COPD and asthma-COPD
overlap in an Australian population
Vanessa McDonald 1,2 , Juanjuan Fu 1 , Jodie Simpson 1 , Peter Gibson 1,2,3 .
1
Priority Research Centre for Asthma and Respiratory, the Faculty of Health, The
University of Newcastle, NSW, Australia; 2 Department of Respiratory and Sleep
Medicine, John Hunter Hospital, Newcastle, NSW, Australia; 3 Woolcock Institute
of Medical Research, The University of Sydney, Glebe, NSW, Australia
Longitudinal examination of the characteristics of COPD and asthma-COPD overlap will improve our understanding of these conditions and help identify the role
of systemic inflammation (SI). We hypothesised that overlap and SI are associated
with the greatest decline in FEV1 and health status.
Aim: To determine the association between the decline of FEV1 and other clinical
outcomes over time.
Methods: A prospective cohort study with 4 year follow up. Participants with
COPD and asthma-COPD overlap, underwent an assessment of spirometry, health
status, and biomarkers of CRP and sputum cell counts at baseline and 4 years.
Results: 84 (84%) of the original cohort were contactable, 41(41%) were reassessed, and there were 15 deaths. The mean (SD) age at follow up was 72.2 (6.8)
years. COPD and overlap diagnosis was 57.5% and 42.5% respectively. The mean
difference in FEV1 was -.08mls (0.3). 6MWD decreased by 42 (44)m and there
was a 2.2 (11.4) unit decrement in SGRQ. Changes did not differ by diagnosis.
Those with SI (CRP >3mg/l) at baseline had the greatest decline in SGRQ [diff
5.7 (2.4) versus -2.2 (2.5); p=0.03], but there was no difference in FEV1 decline.
Mean (SD) baseline FEV1 % pred (41.6 (12.3) V 59.5 (18); p=0.0007), 6MWD
(319 (100) V 440 (97); p=0.0001) and SGRQ (55 (16) V 42 (17.7); p=0.009) was
worse in the group that died compared to survivors.
Conclusions: Overlap asthma-COPD is not associated with increased functional
decline. SI is associated with declining health status, suggesting a need to target
treatment to low grade SI. Overall there was only slight health status and functional decline over 4 years, however the 15% that died had the greatest baseline
impairment.

P3223
Association between COPD and other co-morbid conditions: Results from a
1-day, point-prevalence study in 2,04,912 patients from 860 cities and towns
in India
Sapna Madas 1 , Komalkirti Apte 1 , Monica Barne 1 , Sonali Harangule 1 ,
Jaideep Gogtay 2 , Sushmeeta Chhowala 2 , Nadar Mahajan 2 , Salvi Sundeep 1 .
1
Respiratory Research, Chest Research Foundation, Pune, Maharashtra, India;
2
Respiratory, Cipla Ltd, Mumbai, Maharashtra, India
COPD is known to be associated with various systemic manifestations. We aimed
to study the association between COPD and cardiovascular disease, diabetes and
anemia in a cohort of patients from 22 states and 5 union territories in India.
Methodology: 13,225 general practitioners (GPs) and general physicians (Gen
Ps) from 860 cities and towns were randomly selected and invited to participate
in this 1-day point-prevalence, cross-sectional study. On 1st February 2011 all
participating doctors captured details of age, gender, presenting symptoms and
diagnosis of all patients who visited them. Clean data was transferred into the EPI
INFO software and associations between COPD and other co-morbid conditions
were analyzed using chi-square test.
Results: 7,400 doctors consented and provided clean data of 2,04,912 patients (M: 54.1%; F: 45.9%) who visited their clinic/hospital. Out of these
6118 (3.0%) patients had COPD. Presence of doctor-diagnosed COPD was
strongly associated with co-presence of ischemic heart disease (IHD) [OR: 2.66
(2.3, 3.0);p<0.0001], Hypertension (HT) [OR:2.19 (2.0, 2.4);p<0.0001], Congestive Heart Failure [OR:4.55 (3.8, 5.3);p<0.0001], Diabetes [OR: 1.71 (1.6,
1.9); p<0.0001], Stroke [OR:2.17 (1.6, 2.9);p<0.0001], Arthritis [OR:1.34 (1.2,
1.6);p<0.0001] and Anaemia [OR:1.27 (1.1, 1.4);p<0.0001]. These associations
remained even after adjustment for confounding factors.

Conclusion: COPD is strongly associated with the presence of IHD, HT, CHF,
Diabetes, Arthritis and Anaemia in an Indian population.

P3224
Anaemia and survival in COPD patients with acute hypercapnic respiratory
failure
Gemma Probert, Helmy Haja Mydin, Stephen Murphy. Thoracic Medicine,
Sunderland Royal Hosiptal, Sunderland, Stockton, United Kingdom
Background: Previous studies have shown a relationship between anaemia and
survival in COPD but the aetiology and natural history remains unclear.
Aim: To determine the temporal relationship between anaemia, nutritional status,
co-morbidity and survival in severe COPD.
Methods: Patients with COPD and acute hypercapnic respiratory failure treated
with non-invasive ventilation were included in the study. Data collected: Charlson
co-morbidity index (CCI), GOLD stage, BMI, albumin, haemoglobin (Hb) at
intervals up to 2 years prior to and after index admission, haematinics, and CRP.
The temporal change in prevalence of anaemia and relationship with other factors
was determined. Impact on survival was assessed by Cox’s regression analysis.
Results: 65 patients mean (SD) age 71 (10.5) years, GOLD stage: IV 63%, III
21%, II 19%. During interval of 6-24 months prior to admission mean (SD) Hb fell
from 13.3 (1.7) g/dl to 12.6 (2.0) g/dl; p=0.03. The fall in Hb was greatest in those
who died: 0.88 (1.19) v 0.18 (0.88) g/dl p=0.013. Anaemia prevalence increased
from 20% to 43% OR 3.0 (95% CI 1.29-7.14), and was greatest in GOLD stage
IV disease: 59% v 17.4% OR 6.8 (1.72-29.4) and if age-adjusted CCI ≥4: 53.8%
v 27% OR 3.1 (1.08-9.2). There was no association between anaemia and BMI,
albumin or CRP. In-patient death was associated with a lower Hb (11.5 (1.73) v
13.30 (1.97) p<0.001) and haematocrit (37.1(5.0) v 41.6 (6.0) p<0.005). Survival
was worse if anaemic: median (IQ range) 12 (1-674) v 475 (63-720) days, HR
3.15 (1.65-6.0) p=0.0002.
Conclusion: Anaemia is common in severe COPD, often unrecognised and rarely
investigated. Anaemia increases with disease progression and is associated with
shortened life expectancy.

P3225
Inflammasome activity in acute exacerbations of chronic obstructive
pulmonary disease
Matina Kardara 2 , Efrossini Dima 1 , Harilena Giannakopoulou 1 , Sofia Vakali 1 ,
Charis Roussos 2 , Nikolaos Koulouris 1 , Nikoletta Rovina 1 . 1 1st Department of
Pulmonary and Critical Care Medicine, “Sotiria” Hospital, Medical School,
University of Athens, Greece; 2 Pulmonary and Critical Care Department,
“Thorax Foundation”, Evangelismos Hospital, University of Athens, Greece
Inflammasome is a multi-protein complex that mediates activation of caspase-1
which promotes the secretion of the proinflammatory cytokines IL-1β and IL-18
via Toll-like receptors (TLRs), which detect the presence of pathogens through
pathogen associated molecular patterns (PAMPs). Aim of the study was to examine
the changes occurring in inflammasome linked components during bacterial acute
COPD exacerbations (AECOPD).
We examined 26 patients with COPD hospitalized for infectious AECOPD according to Anthonisen’s criteria and 20 patients with stable COPD. Bacterial
infection was documented by PCR. IL-18, IL-1β, caspase-1, and TLR-2 levels
were measured in induced sputum and serum at baseline and after the AECOPD
treatment using ELISA, as well as in control subjects.
IL-1β, TLR-2 and caspase-1 (p=0.013) levels were increased in AECOPD. In
contrast, IL-18 levels were found significantly lower in sputum of AECOPD
compared to stable state (p=0.05), while right after treatment increased to the
stable state levels. An inverse correlation was found between IL-18 levels and
sputum macrophages in AECOPD (r=-630, p=0.028). Positive staining of IL-18
was observed in macrophages in immunocytochemistry. Serum IL-18 levels were
elevated in exacerbations (p>0.05) compared to stable state, and decreased after
treatment to stable disease levels (p>0.05).
Our data indicate that there is a dysregulated inflammasome activity in bacterial AECOPD that might contribute to the susceptibility of COPD patients in
repeated bacterial exacerbations. Understanding the inflammasome pathways may
provide insights into disease pathogenesis that might serve as potential targets for
therapeutic intervention.

P3226
Peripheral neutrophil stiffness is increased in COPD severe exacerbations
Ebymar Arismendi 1,3 , Tomas Luque 2 , Yolanda Torralba 3 , Alvar Agusti 1,3 ,
Daniel Navajas 2 , Roberto Rodriguez-Roisin 1,3 . 1 Servei de Pneumologia, Hospital
Clinic of Barcelona, Spain; 2 Unitat de Biofisica i Bioingenieria, Facultat de
Medicina, Universitat de Barcelona, Barcelona, Spain; 3 CIBER de Enfermedades
Respiratorias, CIBERES, Palma de Mallorca, Islas Baleares, Spain
Introduction: Stable COPD patients increase peripheral neutrophils stiffness (E).
We hypothesized that during exacerbations the increase in E can be enhanced.
Objective: To determine peripheral neutrophils E in patients with COPD severe
exacerbations during hospitalisation and at convalescence (12 wks after discharge).
Methods: 25 COPD patients (70± [SD] 9 yrs; all smokers) were assessed during
the follow-up period, of whom 11 recurred (median, 7±4 wk). E was measured
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using atomic force microscopy. Both, CAT questionnaire and ADO index were
also assessed. Ten smokers with normal lung function were used as controls.
Results: On admission, E in COPD patients (956±422 Pa) is increased compared
to controls (439±216 Pa) (p<0.05). Compared to admission, the 14 patients
who completed the study improved lung function (FEV1 and PaO2), CAT score
(from 23±6 to 13±6), C-RP values and number of leukocytes at convalescence;
however, E remained unchanged (1,008±474 vs 903±448 Pa). In the 11 patients
who recurred, no differences were observed between admission and recurrence
(907±376 vs 801±359 Pa). A significant association between ADO index and E
at admission in COPD patients (n, 25) (Rho 0.60, p<0.05) was observed.
Conclusions: Neutrophils E is increased in patients with COPD severe exacerbations but did not vary at convalescence despite clinical, functional and biochemical
improvement. These findings suggest that the rheological properties of neutrophils
may be driven by a different underlying inflammatory response.
Supported by SEPAR- 2010, CIBERES Almirall and Esteve.

P3229
Interaction of relevant domains in the heterogeneity of severe COPD
exacerbations: The exacerbome network
Borja G. Cosio 1,2 , Dolores Guerrero 3 , Rocio Cordova 3 , German Peces-Barba 4,2 ,
Cristobal Esteban 5 , Alfredo de Diego 6 , Joaquim Gea 7,2 ,
Marian Garcia-Nuñez 8,2 , Eduard Monsó 9,2 , Alvar Agusti 10,2 . 1 Department of
Respiratory Diseases, Hospital Univ. Son Espases, Palma de Mallorca, Baleares,
Spain; 2 COPD Corporate Research Program, Ciberes, Bunyola, Spain;
3
Epidemiology Department, Fundacion Caubet-Cimera, Bunyola, Spain;
4
Department of Respiratory Diseases, Fundacion Jimenez Diaz, Madrid, Spain;
5
Department of Respiratory Diseases, Hospital de Galdacano, Spain;
6
Department of Respiratory Diseases, Hospital Universitario La Fe, Valencia,
Spain; 7 Department of Respiratory Diseases, Hospital del Mar, Barcelona,
Spain; 8 Respiratory Diseases, Fundació Institut Investigació Germans Trias i
Pujol, Badalona, Spain; 9 Department of Respiratory Diseases, Hospital Parc
Tauli, Sabadell, Spain; 10 Thorax Institute, Hospital Clinic, Barcelona, Spain

P3227
Phenotyping of patients with COPD from exhaled air by ion mobility
spectrometry
Angelika Kronseder 1 , Marietta Truger 1,2 , Stefan Peters 1 , Stefan Karrasch 1 , A.
Rembert Koczulla 3 , Dennis Nowak 1 , Rudolf A. Jörres 1 , Ana Raquel Gabriel da
Silva 4 . 1 Institute and Outpatient Clinic for Occupational, Social and
Environmental Medicine, LMU, Munich, Germany; 2 Department of Respiratory
Medicine Campus Innenstadt, LMU, Munich, Germany; 3 Department of Internal
Medicine, Section of Pulmonary Diseases, University of Marburg, Germany;
4
Escola Superior de Saúde da Universidade de Aveiro, Universidade de Aveiro Edifício III Campo Universitário de Santiago, Santiago, Aveiro, Portugal

Different factors may play a role in the pathogenesis of COPD exacerbations
(ECOPD). The Exacerbations of COPD in Spain (ECOS) is a multi-center longitudinal study aimed to improve our understanding of the pathobiology and
heterogeneity of ECOPD. We aimed to explore the weight and interaction of the
different domains that are involved in the heterogeneity of the disease by building
a network that link and relate all of them (exacerbome). In the ECOS study we
included 99 patients in whom we obtained a battery of tests during hospitalization
because of ECOPD, when clinically stable and after discharge. A selection of
variables from the demographic, symptoms, lung function, biology, microbiology
and imaging domains were analyzed and used to construct the exacerbome, where
each node correspond to each of these variables, node size was proportional to
the percentage of abnormal values of that particular variable and nodes were
linked if there was a statistically significant correlation between the two variables
being explored. Dyspnea, presence of bacteria in sputum by polimerase chain
reaction, leukocytosis, active smoking, pulmonary hypertension on echocardiography, PaCO2, inspiratory capacity to total lung capacity (IC/TLC) and fibrinogen
were the most important and interconected nodes of the exacerbome on admission
whereas age, dyspnea, presence of bacteria in sputum, presence of emphysema,
diffusing capacity and blood eosinophils higher than 2% were the most important
nodes on stability. These results show that network analysis is a novel approach to
help understanding the heterogeneity of severe ECOPD.
Supported by FIS 05/1463 and an unrestricted research grant from GSK.

Background: COPD is a heterogeneous disease including several comorbidities.
Different phenotypes have been proposed, among them patients with frequent exacerbations. We investigated whether an electronic nose is sensitive in the detection
of such characteristics.
Methods: Thirty stable COPD patients and 26 control subjects breathed at rest into
a special 6.5L tube via a valve. Analysis for VOCs was done online by ion-mobility
spectrometry (IMS, Sionex). It turned out that data could be condensed into 23
voltage bins (columns) and 693 reading points (rows) of retention time yielding a
matrix of 23x693 signals. For each matrix element values were compared between
groups or within COPD patients by Mann-Whitney-U-test at p=0.005. Columns
with at least 10 significant row differences were considered as different. This
handling of multiple testing of correlated data was based on bootstrap results
indicating <2 differences occurring by chance at p=0.005.
Results: Ten columns differed between COPD patients and controls, 2 between
COPD I/II versus III, and 2 between patients with (n=14) and without at least one
exacerbation during the last year, while the distribution of COPD stages (FEV1 )
was similar in the latter patients. In single columns the number of significant rows
much exceeded the threshold of 10. The analysis of comorbidities also suggested
differences in IMS signals.
Conclusion: Breath profiles from a highly sensitive electronic nose correlated with
COPD disease severity and characteristics. This might help in the non-invasive
differentiation between COPD phenotypes.
Supported by the Competence Network Asthma/COPD funded by the Federal
Ministry of Education and Research (FKZ 01GI0881-0888).

P3228
Sputum VEGF level increases with treatment of COPD acute exacerbation
Zsófia Lázár, András Bikov, Gabriella Gálffy, György Losonczy, Ildikó Horváth.
Dept. Pulmonology, Semmelweis Univeristy, Budapest, Hungary
Introduction: The role of vascular endothelial growth factor (VEGF) in COPD
pathogenesis has been studied widely; however the change in blood and airway
VEGF levels during the treatment of an acute exacerbation has not been investigated. In this study we aimed to evaluate the changes in plasma and sputum VEGF
levels during COPD exacerbation.
Methods: 14 subjects (64±10 years) with established COPD participated in the
study. Spontaneous sputa and EDTA-plasma samples were collected for VEGF
measurement at admission to hospital due to an acute exacerbation of COPD
(Anthonisen type I-II) and also at discharge from hospital. During hospitalization
(8±1 days) patients were treated with systemic corticosteroids (n=12) and/or with
antibiotics (n=7). VEGF concentration was measured by ELISA. Data are shown
as mean±SD and analyzed with parametric tests.
Results: Sputum VEGF levels positively correlated with FEV1 percent predicted
(r=0.61, p=0.02) and FEV1/FVC (r=0.55, p=0.04) at baseline, while no relationship was observed between plasma VEGF level and clinical parameters. There
was no correlation between sputum and plasma VEGF concentrations (p=0.65).
Sputum level of VEGF increased significantly (6670±6252 pg/ml vs. 9735±6909
pg/ml, before vs. after treatment, p=0.04) following treatment, while there was no
change in plasma VEGF levels (179±98 pg/ml vs. 173±93 pg/ml, before vs. after
treatment p=0.73).
Conclusion: Recovery from COPD exacerbation might be associated with increased airway VEGF level. Analysis of sputum but not plasma may reflect the
changes in VEGF levels in COPD patients during exacerbation.
The study was supported by National Scientific Research Fund (OTKA 68808)
and Hungarian Respiratory Society grants.

P3230
Association of gastro-esophageal reflux disease symptoms with COPD
severity and acute exacerbations of COPD
Konstantinos Bartziokas 1 , Andriana Papaioannou 2 , Stamatoula Tsikrika 2 ,
Foteini Karakontaki 2 , Zoi Nouvaki 1 , Alexis Papadopoulos 1 ,
Emmanouil Kastanakis 2 , Napoleon Karagiannidis 2 , Stelios Loukides 3 ,
Spyros Papiris 3 , Aikaterini Haniotou 1 , Konstantinos Kostikas 2 . 1 Respiratory
Medicine Department, Amalia Fleming General Hospital, Athens, Greece; 2 3rd
Respiratory Medicine Department, Sismanogleion General Hospital, Athens,
Greece; 3 2nd Respiratory Medicine Department, University of Athens Medical
School, Attikon Hospital, Athens, Greece
Background: Gastroesophageal reflux disease (GERD) is common in COPD
patients but there is little prospective data on the impact of GERD on COPD
exacerbations.
Objectives: To evaluate the association of GERD and GERD-related therapy with
disease severity and exacerbation frequency in COPD patients.
Methods: 1087 COPD patients and 392 controls were included. GERD symptoms
were evaluated with GERD-Q questionnaire and treatment with proton pump
inhibitors (PPIs) was recorded. All patients were contacted monthly and acute
exacerbations of COPD (AECOPD) and hospitalizations for COPD exacerbations
were recorded.
Results: The presence of significant GERD symptoms was more common in
COPD patients compared to controls (25.4 vs. 9.0%, p<0.001) and was associated with more severe disease. Frequency of AECOPD and hospitalizations in 1
year was associated with GERD score (r=0.703, p<0.001 and r=0.723, p<0.001,
respectively). COPD patients with GERD symptoms experienced more AECOPD
and hospitalizations compared to patients without GERD symptoms (4.18±1.66
vs. 0.99±0.96, p<0.001 and 2.63±1.63 vs. 0.36±0.59, p<0.001, respectively).
COPD patients receiving PPIs experienced less AECOPD and hospitalizations than
COPD patients who did not receive PPIs, both in the presence of GERD symptoms (1.60±0.69 vs. 4.27±1.60 AECOPD, p<0.001 and 0.90±0.56 vs. 2.69±1.61
hospitalizations, p<0.001) and in the absence of GERD symptoms (0.88±0.79 vs.
1.25±1.22 AECOPD, p<0.001, and 0.28±0.47 vs. 0.52±0.75 hospitalizations,
p<0.001).
Conclusions: GERD symptoms are significantly associated with COPD exacerbations and hospitalizations and treatment with PPIs is related to less exacerbations
and hospitalizations.
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Antibiotic use for hospitalized chronic obstructive pulmonary disease
exacerbations: A propensity adjusted analysis
Aran Singanayagam 1 , Philip Short 8 , Ross Archibald 2 , Tom Fardon 2 ,
Mudher Al-Khairalla 3 , Louise Peet 2 , Joanne Taylor 4 , Duncan Mills 5 ,
Sarah Higgins 3 , Ahsan Akram 4 , Stuart Schembri 6 , James Chalmers 4 ,
Peter Williamson 7 . 1 Respiratory Medicine, St. Mary’s Hospital, London, United
Kingdom; 2 Respiratory Medicine, University of Dundee, United Kingdom;
3
Respiratory Medicine, Doncaster Royal Infirmary, Doncaster, United Kingdom;
4
Respiratory Medicine, Royal Infirmary of Edinburgh, United Kingdom;
5
Respiratory Medicine, University of Glasgow, United Kingdom; 6 Respiratory
Medicine, Ninewells Hospital, Dundee, United Kingdom; 7 Respiratory Medicine,
Perth Royal Infirmary, Perth, United Kingdom; 8 Respiratory Medicine, St. John’s
Hospital, Livingston, United Kingdom
Background: Antibiotics are frequently used in the treatment of chronic obstructive pulmonary disease (COPD) exacerbations. However, international guidelines
suggest their use should be restricted to specific sub-groups based on the Anthonisen Criteria. The aim of this study was to assess the impact of antibiotic
therapy on outcome in COPD.
Methods: We conducted a multi-centre prospective observational study assessing
patients hospitalized with COPD exacerbation. Multivariable logistic regression
was used to compare outcomes in patients treated with and without antibiotic therapy, including adjustment using a propensity score and adjustment for recognised
predictors of 30-day mortality. The outcomes of interest were 30-day mortality
and length of hospital stay.
Results: 1031 patients were included in the study. Median age was 74 years (interquartile range 63-75) and 48.7% were female. Mean FEV1 was 46% (standard
deviation 19%). 30-day mortality was 5.4%. 818 patients (79.3%) received antibiotic therapy on admission (23.5% combination therapy, 76.5% monotherapy).
Antibiotic prescribing according to Anthonisen criteria was: Type 1 - 84% patients
received antibiotics, Type 2 - 78.6% and Type 3 - 70.3%. After adjustment for
propensity to receive antibiotic therapy and recognized predictors of mortality,
there was no association between antibiotic use and 30 day mortality (OR 0.96
(0.37-2.48), p=0.9) or length of hospital stay (p=0.8).
Conclusion: Antibiotic treatment is frequently used in hospitalised acute exacerbations of COPD. This study did not find any evidence of benefit in terms of
mortality or length of hospital stay.

363. EBUS-TBNA: a never ending story

3254
Rapid on-site cytologic evaluation during endobronchial ultrasound-guided
transbronchial needle aspiration for diagnosing lung cancer: A randomized
study
Masahide Oki 1 , Hideo Saka 1 , Chiyoe Kitagawa 1 , Yoshihito Kogure 1 ,
Naohiko Murata 1 , Misaki Ryuge 1 , Takashi Adachi 1 , Saori Oka 1 , Rie Tsuboi 1 ,
Masahiko Ando 2 . 1 Department of Respiratory Medicine, Nagoya Medical Center,
Nagoya, Japan; 2 Department of Kyoto University Health Service, Kyoto
University, Kyoto, Japan
Introduction: Although rapid on-site cytologic evaluation (ROSE) is widely used
during endobronchial ultrasound-guided transbronchial needle aspiration (EBUSTBNA), its utility remains unknown.
Aims and objectives: The purpose of the present study was to evaluate the efficacy
of ROSE during EBUS-TBNA in the diagnosis of lung cancer.
Methods: One hundred twenty patients with highly suspected lung cancer who
had hilar/mediastinal lymphadenopathy or a tumor adjacent to the central airway
were enrolled in this study and randomized to undergo EBUS-TBNA with and
without ROSE.
Results: Twelve patients with visible endobronchial lesions were excluded in the
analysis. Thus, a total of 108 patients (55 in ROSE group; 53 in non-ROSE group)
were included in the analysis. Additional procedures including EBUS-TBNA for
other lesions and/or transbronchial biopsy were performed in 11% of patients in
the ROSE group and 57% in the non-ROSE group (P < 0.001). Mean puncture
number was significantly fewer in the ROSE group (2.2 vs. 3.1 punctures, P <
0.001). Mean bronchoscopy time was similar in both groups (22.3 vs. 22.1 min,
p = 0.95). The sensitivity and accuracy for diagnosing lung cancer were 88% and
89% in the ROSE group, and 86% and 89% in the non-ROSE group, respectively.
No complications were associated with the procedures.
Conclusion: Although ROSE during EBUS-TBNA can reduce the puncture number or eliminate the need for additional bronchoscopic procedures, it is not
associated with the total bronchoscopy time or diagnostic accuracy in patients with
suspected lung cancer.

3255
A way to optimize efficiency of endobronchial ultrasound-guided
transbronchial needle aspiration (EBUS-TBNA): Evaluation of the aspiration
on site by a non-pathologist – Results on a monocentric study about 98
procedures
Isabelle Rault 1 , Florence Le Meunier 1 , Coraline Hybiak 1 , Houcine Bentayeb 1 ,
Marie Boutemy 1 , Emmanuelle Lecuyer 1 , Remi Suguenot 1 , Patrick Dumon 1 ,
Faouzi Amirats 1 , Claire Andrejak 2 , Vincent Jounieaux 2 , Sophie Carton 3 ,
Youcef Douadi 1 , Charles Dayen 1 . 1 Pneumology Unit, Saint Quentin Hospital,
Saint Quentin, France; 2 Pneumology Unit, Amiens Hospital, Amiens, France;
3
Pathology Unit, Saint Quentin Hospital, Saint Quentin, France
Background: EBUS-TBNA is now an usual technique in the diagnosis of mediastinal adenopathy. To have the best degree of performance in the diagnosis,
the number of needle-aspirations must be not less than three. The length of this
technique and the number of sites to evaluate are some difficulties of EBUS-TBNA,
particularly with loco-regional anesthesia. To improve the diagnosis and reduce
the number of procedures, some authors describe the use of a pathologist on site.
Objectives: Optimize the efficiency of EBUS-TBNA by a non-pathologist.
Method: We realize a study about patients who get an EBUS-TBNA in 2011.
On each of them, our nurses were asked to evaluate the efficiency of the EBUS
aspiration through the macroscopic aspect of the sample. The nurses’ responses
(RON) were: needle-aspiration negative or needle-aspiration positive. Nurses’ on
site evaluations were compared with the final diagnosis obtained by the cytologist
(ROC). Our nurses have an experience of EBUS-TBNA since 3 years in routine.
Results: 98 patients (72 men and 26 women) were included in this study. We
realize 536 needle aspirations. The most often punctured areas were 7 (66/156,
42%) and 4R (34/156, 21,8%). Lung cancer was diagnosed in 52 of the 98 patients
(53%) with most often adenocarcinoma (32/52).
We found 85,8% of correlation between RON and ROC.
Conclusion: On site evaluation by a non pathologist may optimize efficiency of
EBUS-TBNA and is cost-effectiveness.

3256
Role of molecular and cellular techniques applied to EBUS-TBNA of
mediastinal lymph nodes for lung cancer staging
Antonio Bugalho 1,2,3 , Gloria Nunes 1 , Manuela Correia 1 , Catarina Martins 1 , Sara
S. Dias 4 , Paula A. Videira 1 , Maria João Marques Gomes 1 . 1 CEDOC, Faculdade
de Ciências Médicas, UNL, Lisbon, Portugal; 2 Interventional Pulmonology Unit,
Hospital Pulido Valente, Lisbon, Portugal; 3 Interventional Pulmonology Unit,
Hospital Beatriz Angelo, Loures, Portugal; 4 Departamento Universitário de
Saúde Pública, Faculdade de Ciências Médicas, UNL, Lisbon, Portugal
Introduction: Accurate NSCLC staging is of major importance since it dictates
the choice of treatment and prognosis. EBUS-TBNA is a minimally invasive
method to sample mediastinal lymph nodes. The concomitant identification of
cancer biomarkers is important to improve EBUS-TBNA staging.
Aim: Assess the feasibility and role of EBUS-TBNA combined to the identification of tumour-associated antigens and tumour-associated immune responses to
diagnose lymph node metastases and pathological characteristics in lymph node
aspirates.
Methods: In a prospective study, EBUS-TBNA samples from 57 patients with confirmed or suspected lung cancer were analysed by cytopathology, flow cytometry
(FACS) and reverse-transcriptase polymerase chain reaction (RT-PCR).
Results: All samples were adequately processed by the 3 different techniques.
Among the 47 samples diagnosed with tumour cell by cytopathology, 70% showed
the presence of cytokeratin-19 (CK-19) cells by FACS and 83% of the SCLC
were CK-19 negative. CK-19 phenotype and gene expression were significantly
correlated (r= 0.901) and cells with this phenotype also expressed CEA, sialyl
Lewis X and CD44+ in 22.2%, 25.0% and 18.7% of cases. The expression of the
EPCAM gene was significantly higher in the cytopathologically diagnosed cases
(p=0.03). The analysis of immune cells profile in the aspirates of these patients
revealed a decrease in total leukocytes (p=0.022) and a increase in monocytes (p=
0.039).
Conclusions: The combination of molecular and cellular biology techniques with
EBUS-TBNA might be a feasible option to improve NSCLC staging and offer an
individualized diagnostic and therapeutic approach to lung cancer patients.

3257
Endobronchial ultrasound guided biopsy followed by real-time PCR is an
applicable method to analyse SHOX2 methylation level in mediastinal lymph
nodes of lung cancer patients
Katrin Bähner, Lutz Freitag, Claudia Ivascu, Dirk Theegarten,
Jeremias Wohlschläger, Roze Imsak, Kaid Darwiche. NRW, Ruhrlandklinik
Essen, Germany
Previous studies have shown that SHOX2 DNA methylation can potentially serve
as a tumour marker in lung cancer patients. DNA methylation of SHOX2 could
have been assessed in serum and bronchial aspirates.
This study aimed to find out, if there is an opportunity to analyse SHOX2 DNA
methylation level in lymph node tissue obtained by endobronchial ultrasound
guided biopsy in context of diagnosis and lymph node staging.
Tissue from mediastinal lymph nodes was taken from ten patients with proven lung
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cancer. In five cases the tissue was obtained by transbronchial forceps biopsy, in
the other five by transbronchial needle aspiration (TBNA). Samples were treated
with bisulphite, excluding the unmethylated SHOX2 DNA from amplification. A
real-time PCR duplex assay was then used to quantify the amount of total DNA
on one hand and the number of methylated SHOX2 gene copies on the other hand.
Finally the DNA methylation level of SHOX2was determined relating the number
of methylated SHOX2 gene copies to the total amount of DNA.
DNA was successfully extracted and analysed by real-time PCR duplex assay
in all samples. Valid measurements of SHOX2 DNA methylation level could be
achieved in all samples, as well.
Endobronchial ultrasound guided biopsy as a minimal invasive method followed
by real-time PCR is an applicable procedure to analyse SHOX2 DNA methylation
level in mediastinal lymph nodes of lung cancer patients.
These outcomes allow comparing SHOX2 DNA methylation level in patients
suspected to have lung cancer in further studies. DNA methylation level of SHOX2
has the potential to be a useful biomarker in lung cancer.

3258
Initial experience in endobronchial and endoscopic ultrasound-guided fine
needle aspiration in the same procedure
Salvador de la Torre Carazo 1 , Ricardo García-Luján 1 , Rodrigo Alonso
Moralejo 1 , Antolina Gómez López 1 , Beatriz Arias Arcos 1 , Nuria Alberti 2 ,
Eduardo de Miguel Poch 1 . 1 Pneumonology, Hospital 12 de Octubre, Madrid,
Spain; 2 Pathology, Hospital 12 de Octubre, Madrid, Spain
Introduction: Current papers show usefulness of a combined endobronchial and
endoscopic ultrasound-guided fine needle aspiration (EBUS-FNA and EUS-FNA)
of mediastinic adenopathies (1,2).
Aim: To analize the initial results of EUS-FNA of mediastinic adenopathies in a
tertiary hospitals bronchoscopic unit.
Methods: Descriptive, prospective study of all the ecobronchoscopic procedures
done May 2011-January 2012. EUS-FNA was performed when no endobronchial
accessible adenopathies or its aspiration considered non representative by rapid
onsite evaluation. Mediastinoscopy was performed when no diagnosis was yield
with the endobronchoscope.
Results: 54 patients underwent a bronchoscopic procedure in that period. In 9
cases EUS-FNA was performed (16,7%). Region 7 in 4 cases and 4L in 5 cases
were sampled. In every case we started with an EBUS exploration: 5 of them were
non representative with EBUS-FNA and in 4 cases no accessible adenopahies were
found with EBUS
EUS-FNA yield the following diagnosis: 3 non Hodgkin lymphomas, 2 lymphoid hyperplasia with anthracosis (with posterior mediastinoscopies in which no
evidence of malignancy was proven), 1 epidermoid lung cancer, 1 colorectal carcinoma’s metastasis, 1 sarcoidosis and 1 secondary amyloidosis. Every EUS-FNA
was representative and no technique complications were described.
Conclusion: Every case in which EUS-FNA was performed, was diagnostic, no
false negatives were observed. This suggests that EUS-FNA done in the same
procedure is beneficial in those procedures in which EBUS-FNA does not yield a
conclusive diagnosis.
1 Herth FJ et al. Chest. 2010;138:790-4
2Hwangbo B et al. Chest. 2010;138:795-802.

3259
Endobronchial ultrasound-guided sampling can be used for successful
molecular sampling in routine clinical practice
Lianne Castle 1 , Takahiro Nakajima 1 , Marcelo Cypel 1 , Marc de Perrot 1 ,
Andrew Pierre 1 , Gail Darling 1 , Thomas Waddell 1 , Shaf Keshavjee 1 ,
Gilda Santos 2 , Scott Boerner 2 , William Geddes 2 , Kazuhiro Yasufuku 1 .
1
Thoracic Surgery, Toronto General Hospital, Toronto, ON, Canada; 2 Cytology,
Toronto General Hospital, Toronto, ON, Canada
Treatment in oncology is becoming increasingly driven by tumour genetics and
biomarker status. In non-small cell lung cancer, mutations within the gene encoding
for the tyrosine kinase domain of the epidermal growth factor receptor (EGFR)
are associated with improved response to tyrosine kinase inhibitors. This has led
to need for genetic analysis for this mutation in lung cancer patients.
Initial studies assessed EGFR status in surgical biopsies. Many patients have
advanced disease at presentation and there is a requirement to be able to perform
this analysis on fine needle aspirates.
Whilst studies have shown cytological samples specifically prepared are suitable
for this analysis, few studies have assessed the ability to perform molecular analysis
on routine samples.
We hypothesised that molecular analysis would be possible from routine samples
collected at our institution.
All procedures performed between 2008 and 2011 were reviewed. Using patient
and pathology records, data was collected on patient demographics, adequacy of
samples, cytological diagnosis and molecular analyses performed.
Cancer was diagnosed in 352 out of 741 cases (48%). Molecular analysis was
performed in 70 cases (20% cancer cases). Molecular analysis included PCR,
flow cytometry and FISH and occurred in varying cancer diagnoses including:
lymphoma (B cell and Hodgkins), melanoma, sarcoma and lung and breast cancer.
In a subgroup, EGFR analysis was possible in 87% (47/54) of cases with mutations
present in 34% (16/47).

Samples from EBUS-TBNA can be used for molecular analysis in routine clinical
practice. Their use extends not only to lung but other metastatic cancers of the
thorax.

3260
Combined ultrasound-guided needle aspiration in restaging of the
non-small-cell lung cancer – A three years experience
Artur Szlubowski 1 , Stanislaw Orzechowski 1 , Jerzy Soja 2 , Juliusz Pankowski 4 ,
Anna Obrochta 4 , Magdalena Jakubiak 4 , Wojciech Czajkowski 3 ,
Marcin Zielinski 3 . 1 Endoscopy Unit, Pulmonary Hospital, Zakopane, Poland;
2
Dept. of Medicine, Jagiellonian University, Krakow, Poland; 3 Dept. of Thoracic
Surgery, Pulmonary Hospital, Zakopane, Poland; 4 Dept. of Pathology, Pulmonary
Hospital, Zakopane, Poland
Objectives: The aim of the prospective study was to assess the diagnostic yield of
the combined approach – endobronchial (EBUS) and endoscopic (EUS) ultrasoundguided needle aspiration (CUS-NA) in restaging of the non-small-cell lung cancer
(NSCLC) patients after neo-adjuvant therapy.
Methods: In a consecutive group of NSCLC patients with pathologically confirmed
N2 disease, who underwent neo-adjuvant chemotherapy, CUS-NA was performed.
All negative patients underwent subsequently the transcervical extended bilateral
mediastinal lymphadenectomy (TEMLA) as a confirmatory test.
Results: 73 patients underwent restaging CUS-NA from Jan. 2009 to Dec. 2011.
There were 123 mediastinal lymph nodes biopsied (stations: 2R – 4, 4R – 24, 2L –
3, 4L – 27, 7 – 61, 8 – 4). CUS-NA revealed metastatic lymph node involvement in
21/73 patients (28.8%). In 52 (71.2%) patients with negative or uncertain CUS-NA,
who underwent subsequent TEMLA metastatic nodes were found in 13 patients
(17.8%) and there was “minimal N2” in 8 out of them. In 7 patients CUS-NA
occurred to be false-negative in the right paratracheal stations 2R and 4R, only
accessible for EBUS. A diagnostic sensitivity, specificity, accuracy, PPV and NPV
of the restaging CUS-NA was 62% (95% CI – 60–90), 95% (95% CI – 85–97),
80%, 91% (95% CI – 80–100) and 74% (95% CI – 71–91), respectively. No
complications of CUS-NA were observed.
Conclusions: CUS-NA is a reasonable and safe technique for mediastinal restaging
in NSCLC patients, and after our data, in patients with negative results of the
combined endoscopic technique, a surgical restaging of the mediastinum might
not be mandatory.

3261
Combined endosonographic staging followed by cervical mediastinoscopy in
the real world, do we still need both?
Erik (H.F.M.) van der Heijden 1 , Ad F.T.M. Verhagen 2 , Olga C.J. Schuurbiers 1 .
1
Pulmonary Diseases, Radboud University Medical Center, Nijmegen,
Netherlands; 2 Cardiothoracic Surgery, Radboud University Medical Center,
Nijmegen, Netherlands
Introduction: The combination of EUS- and EBUS-FNA is an accurate preoperative staging method in NSCLC, challenging the status of cervical mediastinoscopy
(CM) as the gold standard. In a recent RCT combined endoscopic staging (CES)
had greater sensitivity compared to CM. After negative CES, a CM had to be performed in 11 patients to find one positive result [Annema JAMA 2010]. Defranchi
[ATS 2010] found a NNT of 3.6 and Tournoy [ERS 2011] presented a NNT near
infinite in imaging negative and lymphocyte positive CES samples. Our goal was
to assess the need to perform a CM after negative CES in our center.
Methods: Records of 100 consecutive patients with negative CES referred for CM
or surgery between January 2009 and June 2011 were analysed. All patients were
treated in strict accordance with national guidelines: preoperative CES mediastinal
staging is performed in all patients with potentially resectable NSCLC and mediastinal nodes with short axis ≥10 mm on CTscan, PET-positive mediastinal or
hilar nodes and/or centrally located tumors. If found negative CES is followed by
CM.
Results: Of 100 CES negative patients 82 underwent CM and 18 a thoracotomy
as next step procedure in which N2+ nodes were found in 11/82 and 3/18 patients.
After negative CM surgery was performed in 63 of 71 patients. N2+ nodes were
found in 7/63 patients. A total of 21 patients were found N2 positive after negative
CES (NPV 79%). The NPV of CM after negative CES is 89%.
Conclusion: Endosonographic mediastinal staging using strict guidelines is reliable and accurate. In our center one patient with tumor positive mediastinal nodes
can be found by CM after 7 negative CES procedures in (suspected) NSCLC.
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364. Treatment of lung cancer
3262
Bevacizumab (Avastin® ) aerosol therapy (AT) inhibits primary and
metastatic tumor growth in a murine model with human non-small cell lung
cancer (NSCLC)
Yehuda Schwarz 1 , Alex Starr 1 , Alexandra Litinsky 1 , Lilah Israeli 1 ,
Ofer Merimsky 2 . 1 Departments of Pulmonary Medicine, 2 Departments of
Oncology, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel
Rationale: Avastin is used by systemic delivery only in lung cancer treatment,
although the potential AT administration exists. AT of Avastin may increase drug
concentration in the tumor and so augment the drug efficacy.
Objectives: To evaluate the effect of Avastin AT using mouse models of human
(H1299) NSCLC.
Methods: An animal model of advanced disseminated NSCLC by orthotopically
inoculation of cultivated human NSCLC cells into animal-lung was developed in
our lab. AT was performed 5 times a week from day 5 to day 21 after inoculation using a jet nebulizer and a cage specially constructed for the inhalations.
The dosages used were 0.05 mg/kg and 0.005 mg/kg of Avastin. The effect of
nebulization on Avastin was assessed in terms of in vitro inhibition of tumor cell
growth (XTT assay). In vitro growth of H1299 cells was mildly inhibited by AT
Avastin (10-20%).
Results: 40% reduction of lung/tumor weight and 50% inhibition of regional
metastases was seen with Avastin AT. It was well tolerated by the animals without
any gross pathological or histological changes in the heart, kidney, liver or spleen.
Histological examination of the lungs showed congestion and hemorrhage in the
0.05 mg/kg treated animal, but only minimal findings were seen in the 0.005 mg/kg
treated group. Hematological and blood biochemical examination were normal in
the treated mice.
Conclusions: We demonstrated efficacy of Avastin aerosol treatment in animal
model of NSCLC with minimal side effects. The study opens a new therapeutic
approach by aerosolizing Avastin to treat patients with advanced disseminated lung
cancer.

3263
Definitive radiation therapy for elderly patients with stage III NSCLC not
candidates for combined chemoradiation
Keith Sigel 1 , Linda Lurslurchachai 1 , Grace Mhango 1 , Ethan Halm 2 ,
Marcelo Bonomi 1 , Juan Wisniveksy 1 . 1 Department of Medicine, Mount Sinai
School of Medicine, New York, NY, United States; 2 Department of Medicine,
University of Texas Southwestern, Dallas, TX, United States
Purpose: Combined chemoradiation is the treatment of choice for locally advanced
(stage IIIA-IIIB), unresectable non-small cell lung cancer (NSCLC). However, elderly patients are frequently unable to tolerate this treatment; the benefit of
radiation therapy (RT) alone for the management these patients is not well studied.
Using population-based cancer data, we evaluated if use of RT alone is associated
with improved survival of unresected stage III elderly NSCLC patients.
Methods: Using the SEER registry linked to Medicare we identified 13,522 patients >65 years of age with unresected stage IIIA-B NSCLC diagnosed between
1992-2009. We excluded cases receiving chemotherapy as well as patients who
could not be candidates for RT because they died within 4 weeks of cancer
diagnosis. We determined propensity scores for patients receiving RT alone vs. no
therapy based on their pre-treatment characteristics. Survival of patients treated
with and without RT was compared using Cox regression adjusting for propensity
scores. The odds for toxicity requiring hospitalization among patients treated with
RT were also estimated, adjusting for propensity scores.
Results: Overall, 7,703 (57%) patients received RT. RT alone was also associated
with improved overall survival (HR: 0.76; 95% CI:0.74-0.79) in analyses adjusting for propensity scores. RT treated patients had an increased adjusted risk of
hospitalization for pneumonitis (OR: 130; 95% CI:18-928) and esophagitis (OR:
8; 95% CI:4-17).
Conclusions: These data suggest that definitive RT alone is associated with improved survival in elderly patients with unresected stage III NSCLC. RT was also
associated with risk of severe toxicity.

3264
Histology as a potential clinical predictor of outcome in advanced non-small
cell lung cancer (NSCLC) treated with vinorelbine and mitomycin (VM)
combination chemotherapy
Thomas Wibmer 1 , Thierry Berghmans 2 , Cornelia Kropf 1 , Jean-Jacques Lafitte 3 ,
Kathrin M. Stoiber 1 , Marianne Paesmans 4 , Stefan Ruediger 1 ,
Arnaud Scherpereel 3 , Ioanna Blanta 1 , Wolfgang Rottbauer 1 , Jean-Paul Sculier 2 ,
Christian Schumann 1 . 1 Department of Internal Medicine II, University of Ulm
Medical Center, Ulm, Germany; 2 Department of Intensive Care Unit and
Thoracic Oncology, Université libre de Bruxelles, Brussels, Belgium;
3
Department of Pneumology, CHU de Lille, Lille, France; 4 Data Center, Institut
Jules Bordet, Université libre de Bruxelles, Brussels, Belgium

Introduction: Histology has emerged has an important clinical predictive factor
in patients with advanced NSCLC treated with chemotherapy.
Aims: To analyze combined patient level-data from 2 phase II trials on efficacy and
safety of VM in advanced or metastatic NSCLC, in order to determine if histology
and other patient and disease characteristics including gender, smoking history
and TTF-1 immunohistochemistry (IHC) might be potential clinical predictors of
outcome.
Methods: Response rates, unadjusted survival times and Cox covariate adjusted
hazerd ratio estimates (HR) were calculated for each subgroup in each individual
trial and in the pooled data set.
Results: A total of 175 patients were included in this retrospective analysis.
Adjusted HRs for both overall survival (OS) and progression free survival (PFS)
consistently favored non-adenocarcinoma (non-AC) histology subgroups, achieving statistical significance for OS in the pooled data (n=175; HR 0.677; 95% CI
0.488-0.938; p=0.019) and within one of those two trials (n=65; HR 0.561; 95% CI
0.318-0.988; p=0.045). TTF-1 negative IHC was associated with non-significant
favorable OS compared to TTF1 positive subgroup in the cox-adjusted analysis
(n=33; HR 1.232; 95% CI 0.555-2.730; p=0.608) and showed a significantly
higher response rate (25% vs. 0%; p=0.040). Gender and smoking history were
not strongly related to outcome.
Conclusions: These results suggest that non-AC histology and TTF-1 negative
IHC may be considered as potential predictors of favorable clinical outcome in
the treatment with VM. This approach warrants further investiagtion in a phase III
study.

3265
A mRNA signature predicts outcome of patients (pts) with advanced non
small cell lung cancer (NSCLC) treated with cisplatin (C) and vinorelbine
(V): A ELCWP prospective study
Thierry Berghmans 1 , Luc Willems 2 , Marianne Paesmans 3 , Lieveke Ameye 3 ,
Jean-Jacques Lafitte 4 , Anne-Pascale Meert 1 , Arnaud Scherpereel 4 ,
Alexis Cortot 4 , Céline Mascaux 1 , Ingrid CsToth 1 , Tiffany Dernies 1 ,
Nathalie Leclercq 1 , Jean-Paul Sculier 1 . 1 Intensive Care Unit and Thoracic
Oncology, Institut Jules Bordet, Brussels, Belgium; 2 Molecular and Cellular
Biology Laboratory, Gemboux Agro-Bio Tech, Gembloux, Belgium; 3 Data Centre,
Institut Jules Bordet, Brussels, Belgium; 4 Pneumology, CHU Lille, Lille, France
Background: C-based doublets are standard 1st line treatment for advanced
NSCLC, without good predictor for response and survival, and important toxicity.
Our aim is to identify a predictive mRNA signature for response to 1st line C (60
mg/m2 D1) + V (25 mg/m2 , D1+8), by comparing mRNA expression between
responders (R) and non responders (NR).
Methods: Pts with NSCLC receiving 1st line CV are eligible. A bronchial biopsy
was analysed for mRNA expression using whole human microarrays (Agilent
Technologies). T-tests were used to compare mRNA expression between R and NR.
Survival was measured from the registration date and response by WHO criteria.
Results: From 180 pts screened (04/2009 to 11/2011), 34 were assessable; 14
partial responses were observed. Fifty (fold change (FC) > 2) and 19 (FC >
3) mRNA were significantly differentially expressed between R and NR. After a
stepwise variable selection, a two-mRNA signature predicted response with 93%
sensitivity, 100% specificity, 100% PPV, 95% NPV. By restricting to the 19 mRNA
with a FC > 3, a two mRNA signature predicted response with 100% sensitivity,
100% NPV, 70% specificity, 70% PPV. The two models have the same diagnostic
performance (p=0.58). A 2 mRNA signature specifically predicting overall survival
was designed using mRNA with a FC > 3. It distinguished pts with poor and good
survival (HR 22.2; p < 0.001).
Conclusion: mRNA signatures predict response and are prognostic for survival
in pts with NSCLC treated with CV in 1st line. The validation of these results in
an independent cohort, taking in consideration conventional prognostic factors, is
ongoing.

3266
Combination of erlotinib and bevacizumab in non small cell lung cancer
patients
Efimia Boutsikou, Theodoros Kontakiotis, Pavlos Zarogoulidis, Paraskevi Pataka,
Kostas Zarogoulidis. Pulmonary Department of Aristotle University of
Thessaloniki, G. Papanikolaou Hospital, Thessaloniki, Greece
Bevacizumab and Erlotinib have recently been demonstrated to prolong overall
survival in patients with non squamous NSCLC. We present the results of α 4
arm trial we designed to evaluate the efficacy and toxicity of the combination of
docitaxel, carboplatin, bevacizumab(B) and erlotinib(E) in the first-line treatment
of patients with NSCLC.
229, stage IIIb-IV, non squamous NSCLC patients were treated with 2 cycles of
carboplatin (AUC5.5)and docitaxel (100 mg/m2 ) (CT). After completion of two
treatment cycles, pts were evaluated for response and divided into 4 groups: 61/229
continued with 4 more cycles of CT(control group), 52/229 received CT plus E
150mg daily,56/229 received CT plus B 7.5mg/kg and 60/229 were treated with
the combination of CT, E and B until disease progression. The primary endpoint
was overall survival(OS).
In the 4 years follow up of the study, there was no statistical difference in survival
and time to progression among four groups. After division of pts according to their
response in responders and non responders after 2 cycles of chemotherapy, non-
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responders who received additional therapy with bevacizumab or combination therapy had a survival benefit(657d (349-970)and 681(315-912)retrospectively),which
is statistically significant compared with the continuation of treatment with cytotoxic chemotherapy(p<0.001). The combination therapy had a comparable safety
profile with that of B and E taken individually.
Administration of B+E in combination with first-line chemotherapy, followed by
bevacizumab and erlotinib monotherapy as maintenance, has shown promising
results in pts with NSCLC, with reduced toxicity as compared with chemotherapy
alone, but did not translate into a longer OS.

3267
TTF-1 for prediction of response to chemotherapy in patients with locally
advanced or metastatic small cell lung cancer (SCLC)
Daniel Misch 1 , Jens Kollmeier 1 , Torsten Blum 1 , Sergej Griff 2 , Christian Boch 1 ,
Timo Weiss 1 , Catharina Crolow 1 , Wolfram Grüning 3 , Thomas Mairinger 2 ,
Torsten Bauer 1 . 1 Department of Pneumology, HELIOS Klinikum Emil von
Behring, Pulmonary Diseases Clinic Heckeshorn, Berlin, Germany; 2 Department
of Pathology, HELIOS Klinikum Emil von Behring, Berlin, Germany;
3
Department of Pneumology, HELIOS Kliniken Schwerin, Germany
Background: The thyroid transcription factor-1 (TTF1) plays a crucial role in differentiating primary lung from other cancers, especially in adenocarcinoma (AC).
Furthermore, data indicate a possible association between TTF1-status and overall
survival (OS) in AC patients. So far, no impact on OS was described in SCLC
patients. Besides OS, it is unknown if the TTF1-status influences chemosensitivity
of SCLC and might therefore predict response to chemotherapy.
Aim: To compare the response to chemotherapy in a population of patients with
SCLC stage III/IV according to their TTF1-expression.
Methods: We analyzed 294 patients (f, n=110; m, n=184) with SCLC stage III/IV
(according to UICC-6, stage IIIA, n=32; IIIB, n=87; IV, n=175) diagnosed in
our institution between 01/05 and 12/08. Median age was 65 (±10) years. TTF1expression was prospectively determined. Response to treatment was evaluated
using the Response Evaluation Criteria in Solid Tumors (RECIST Version 1.0). The
overall response rate (ORR) and the disease control rate (DCR) were calculated
and compared between the group of TTF1-positive and TTF1-negative SCLC.
Results: The information on TTF1 and response to treatment was available in 178
(77%) cases. 150 (84%) had TTF1-positive and 28 (16%) TTF1-negative SCLC.
Analyzing the DCR, we observed a better response to treatment for patients with
TTF1-expression (DCR 90%) as compared to those with TTF1-negative SCLC
(DCR 71%; p=0.013). Regarding the ORR, there was no statistically significant
difference between both groups (TTF1-pos. 75% vs. TTF1-neg. 71; p=0.642).
Conclusion: TTF1-expression may be associated with better response to
chemotherapy in SCLC.

3268
Primary lung cancer treated using radiofrequency ablation – One year
outcome data
Faisal Kamal 1 , Julie Beeson 1 , Sunny Kaul 2 , Sarah Stirling 2 , Simon Mattison 2 ,
Juliette Tennant 3 , Pasha Normahani 4 , Paras Dalal 3 . 1 Respiratory Medicine,
Royal Brompton & Harefield Hospitals NHS Foundation Trust, London, United
Kingdom; 2 Critical Care, Royal Brompton & Harefield Hospitals NHS
Foundation Trust, London, United Kingdom; 3 Radiology, Royal Brompton &
Harefield Hospitals NHS Foundation Trust, London, United Kingdom; 4 Medical
School, imperial College, London, United Kingdom
Background: Percutaneous image guided radiofrequency ablation (RFA) is increasingly used as an alternative treatment option for patients with inoperable
primary non small cell lung cancer (NSLC) but there are little published outcome
data. We report safety & efficacy of RFA in patients with NSCLC (stages 1-4) at
1 year.
Methods: Thirty-eight patients underwent 50 RFA procedures.
Complications, local progression & survival were evaluated prospectively at 3, 6,
9 & 12 months.
Statistical analysis was performed using log rank test & Cox regression analysis
to determine hazard ratios with 95% confidence intervals (CI).
Kaplan-Meier survival curves were plotted to show any differences in the survival
pattern using Stata 10.1 (Statacorp, Texas USA).
Results: There were no cases of procedure related mortality.
Complications included pneumothorax (61%) of which 10 patients (43%) had
an iatrogenically created pneumothorax as part of the procedure, pleural effusion
(5%) & respiratory failure (3%).
At 1 year: new (suspicious) nodules observed in 21% (n=8), 88% of patients
with tumours <3cm were progression free compared to 76.9% of tumours >3cm
(p=0.36).
Mean time to progression for all cases 11.4 months (CI 10.7-12.1).
Tumours <3cm (n=25, 11.6 months, CI 11.1-12.3) versus tumours >3cm (n=13,
10.9 months, CI 9.0-12.7).
Overall & cancer specific 1 year survival were 86.8% & 92.1% respectively.
1 year survival for tumours <stage 4 (n=27) and those at stage 4 (n=11) were
89% (n=24/27) and 63.6% (n= 7/11) respectively which did not reach statistical
significance.
Conclusion: RFA is a safe, effective & well-tolerated treatment option in patients
with inoperable primary lung cancer (stages 1-4).

3269
Prognosis of patients with a lung cancer admitted in intensive care unit
Gaelle Rousseau-Bussac 1 , Dimitri Margetis 2 , Anne Lino 1 , Arnaud Galbois 2 ,
Sophie Phin-Huynh 1 , Eric Maury 2 , Christos Chouaid 1 . 1 Pneumologie, CHU
Saint Antoine, APHP, Paris, France; 2 Reanimation, CHU Saint Antoine, APHP,
Paris, France
Admission in ICU (Intensive Care Unit) of patients with lung cancer is still
debated. The argument against admission is often their bad prognosis.
We retrospectively included all consecutive patients with a lung cancer histologically proved admitted in ICU for more than 24 hours between January 2003 and
December 2010.
104 patients were included with a median SAPS 2 of 54.5; 52% of patients were
metastatic. 55 (53%) patients needed invasive mechanical ventilation. Mortality
rates in ICU, in hospital and at one year were respectively 31.7%, 48% and
83.7%. Prognostic factors were SAPS 2 score ≥ 42 (OR 2,65 IC 95% (1,10-6,36),
p=0,03), invasive mechanical ventilation (OR 4,88 IC 95% (1,86- 12,76), p=0,012),
vasopressive treatments (OR 6,26 IC95% (2,52- 15,57), p<0,001) and organ dysfunction with need of mechanical invasive ventilation or non-invasive ventilation
or vasopressive treatments or dialysis (OR 5,5 IC95% (1,12- 27,2), p=0,0002) in
univariate analysis. 75% of survivors of ICU will benefit of specific anticancer
treatment after their hospitalisation in ICU. In a Kaplan-Meier survival curve,
metastasis group and without metastasis group have a significant difference of
median survival whatever the acute complication that conducted to ICU admission
(p=0.019).
Prognostic factors in ICU seems to be related to the acute pathology, otherwise
long term prognosis is determined by cancer prognosis.
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Long-term safety and efficacy of imatinib in pulmonary arterial hypertension
Marius Hoeper 1 , Robyn Barst 2 , Nazzareno Galie 3 , Paul Hassoun 4 ,
Nicholas Morrell 5 , Andrew Peacock 6 , Gérald Simonneau 7 , Victor Tapson 8 ,
Fernando Torres 9 , David Lawrence 10 , Deborah Quinn 11 , Hossein
Ardeschir Ghofrani 12 . 1 Respiratory Medicine, Medizinische Hochschule,
Hannover, Germany; 2 Respiratory Medicine, Columbia University, New York, NY,
United States; 3 Respiratory Medicine, Azienda Ospedaliero-Universitaria di
Bologna, Bologna, Italy; 4 Respiratory Medicine, Johns Hopkins University,
Baltimore, MD, United States; 5 Respiratory Medicine, Addenbrookes and
Papworth Hospitals, Cambridge, United Kingdom; 6 Respiratory Medicine,
Golden Jubilee National Hospital, Glasgow, United Kingdom; 7 Respiratory
Medicine, Université Paris-Sud XI, Orsay, France; 8 Respiratory Medicine, Duke
University Medical Center, Durham, NC, United States; 9 Respiratory Medicine,
UT Southwestern Medical Center, Dallas, TX, United States; 10 Respiratory
Medicine, Novartis Horsham Research Centre, Horsham, West Sussex, United
Kingdom; 11 Respiratory Medicine, Novartis Pharmaceuticals, Cambridge, MA,
United States; 12 Respiratory Medicine, University Hospital Giessen and Marburg
GmbH, Giessen, Germany
IMPRES (IMP) was a 24-wk, randomised, double-blind study comparing imatinib
vs. PBO in 202 symptomatic pts with severe PAH despite ≥2 PAH-therapies
with PVR ≥800 dyn · s · cm-5. A 3-yr open-label extension is ongoing. In the
extension, IMP imatinib pts continued on maintenance dose (200 or 400mg once
daily [QD]) while IMP PBO pts received imatinib 200mg QD, increasing to
400mg QD, if tolerated. Data lock for the present analysis was 11 Nov 2011.
144/150 pts entered the extension (66 IMP imatinib, 78 IMP PBO). Median overall
exposure in the extension was 276 days. At extension entry, mean±SD 6MWD
had increased from IMP baseline by 43±55 vs. 5±63m for IMP imatinib vs. IMP
PBO pts. In IMP imatinib pts, improvements in 6MWD were maintained after 48
wks of imatinib (24 wks in IMP + 24 wks in extension: 45±46m increase from
IMP baseline [n=54]). In IMP PBO pts, 6MWD increased 16±46m from IMP
baseline after 48 wks imatinib in extension (n=20). There were 6 deaths in the
extension, all in IMP PBO pts. AEs in the extension included nausea (36.8%),
peripheral oedema (27.8%), periorbital oedema (22.2%), vomiting (22.2%), and
nasopharyngitis (20.8%). SAEs in ≥3% of patients included RV failure (7.0%),
dyspnoea (4.2%), worsening PAH (4.2%), syncope (4.2%), subdural haematoma
(SDH, 4.2%) and device-related infection (3.5%). Unexpectedly, SDH occurred in
8 pts (2 in IMP, 6 in ext), all in patients on imatinib and anticoagulation. 5 pts
with SDH recovered, 1 died of SDH and 2 died of unrelated causes. Efficacy and
safety assessments continue every 6 months to provide additional data regarding
benefits and risks of imatinib in advanced PAH. Imatinib is currently not approved
for treatment of PAH.
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Management of chronic thromboembolic pulmonary hypertension (CTEPH):
A physician-based perception study
Henning Tiede 1 , Barbara Hinzmann 2 , Nicholas Bawden 3 , Ioana Preston 4 .
1
Medical Clinic 2, University of Giessen Lung Centre, Giessen, Germany;
2
Global Market Research Department, Bayer HealthCare Pharmaceuticals,
Berlin, Germany; 3 Healthcare Department, Ipsos MORI, London, United
Kingdom; 4 Pulmonary and Critical Care and Sleep Medicine Departments, Tufts
University School of Medicine, Tufts Medical Center, Boston, United States
Background: Therapeutic approach to CTEPH includes surgical and medical
management. Pulmonary endarterectomy (PEA) is the standard of care in eligible
patients (pts). Medical therapy with pulmonary arterial hypertension (PAH)-specific
drugs has not been formally studied in this population.
Objectives: To compare therapeutic management of CTEPH between different
countries.
Methods: Quantitative online survey conducted in 7 countries in Europe and North
America, during 2010, of 331 physicians with experience in managing CTEPH for
≥2 years and who were treating ≥3 pts.
Results: CTEPH pts were mostly treated by cardiologists (38%) and pulmonologists (34%) and 59% of physicians were affiliated with a pulmonary hypertension
(PH) centre. Only 26% of pts were evaluated for PEA; 10% of all pts had undergone or were awaiting PEA. The proportion of pts who had been evaluated for and
undergone/awaiting PEA was higher in PH centres compared with non-specialist
centres (31% vs 17%; 12% vs 6%, respectively). A subset of physicians in the US
was found to ’self-screen’ pts for PEA using subjective criteria. 59% of CTEPH
pts were receiving PAH-specific therapies with little variation between countries.
Comparison with a similar perceptual study in PAH pts demonstrated that the
treatment of CTEPH mirrors that of PAH in terms of PAH-specific therapy usage
and combination therapy.
Conclusions: Despite PEA being the standard of care and a potentially curative
treatment for CTEPH, a low referral rate for PEA evaluation was observed in
clinical practice. There is a need for education about CTEPH, implementation of
specific CTEPH management guidelines, and an established referral process after
diagnosis.

3272
The anti-proliferative effects of apelin on pulmonary adventitial fibroblasts
Lauren Brash 1 , Colin Church 1 , Roger Wadsworth 2 , Andrew Peacock 1 ,
David Welsh 1 . 1 Scottish Pulmonary Vascular Unit, Western Infirmary, Glasgow,
United Kingdom; 2 Strathclyde Institute of Pharmacy and Biomedical Sciences,
University of Strathclyde, Glasgow, United Kingdom
Background: Pulmonary arterial hypertension (PAH) involves remodelling of the
pulmonary artery resulting in right heart failure. Apelin is an endogenous peptide
with physiological actions in the cardiovascular system. Pre-clinical models indicate that apelin deficiency may mediate or contribute to the pathogenesis of PAH
which involves pulmonary artery fibroblasts (PAF).
Aims: To determine if Apelin had an effect on the proliferation and migration of
rat PAF.
Methods: PAF were isolated from Sprague Dawley rats. The PAF were incubated
in normoxic and hypoxic conditions (35mmHg for 24h) and proliferation in response to Apelin was assessed. The presence of the Apelin receptor (APJ) was
detected by Western Blotting. PAF were also cultured to 100% confluency and the
cell monolayer was scratched and cell migration was determined after incubation
with Apelin.
Results: APJ receptor was detected in PAF cells. Hypoxia alone increased the
proliferation of PAF and this effect was abrogated with the addition of 200nM
Apelin.

Hypoxia caused PAF migration both alone and to a higher degree with serum. The
addition of Apelin prevented this migration.
Conclusions: Apelin can reduce the increased proliferation of PAF to hypoxia and
reduce the migratory capacity of these cells. Apelin may have anti-remodelling
properties that require further investigation.

3273
Hemodynamics and response to therapy of pulmonary hypertension in
patients with interstitial lung disease: Preliminary results of the “HYPID”
prospective study
Vincent Cottin 1 , Martine Reynaud-Gaubert 2 , Julie Traclet 1 , David Montani 3 ,
Hilario Nunes 4 , Benoit Wallaert 5 , Boubou Camara 6 , Chahera Khouatra 1 ,
David Launay 7 , Sylvain Marchand-Adam 8 , Dominique Israel-Biet 9 ,
Romain Magnier 10 , Laurent Tétu 11 , Sabrina Zeghmar 1 , Lize Kiakouama 1 ,
Marc Humbert 3 , Jean-François Cordier 1 . 1 Respiratory Medicine, Hospices Civils
de Lyon, Lyon, France; 2 Respiratory Medicine, AP-HM, Marseille, France;
3
Respiratory Medicine, AP-HP, Clamart, France; 4 Respiratory Medicine, AP-HP,
Bobigny, France; 5 Respiratory Medicine, CHRU, Lille, France; 6 Respiratory
Medicine, CHU, Grenoble, France; 7 Internal Medicine, CHRU, Lille, France;
8
Respiratory Medicine, CHU, Tours, France; 9 Respiratory Medicine, AP-HP
HEGP, Paris, France; 10 Respiratory Medicine, CHU, Caen, France;
11
Cardiology, CHU, Toulouse, France
Background: Pulmonary hypertension (PH) is associated with a shorter survival
in patients with interstitial lung disease (ILD).
Objective: To study the characteristics and response to specific PH therapy in
patients with ILD and precapillary PH at right heart catheterization.
Methods: A prospective multicenter observational study was conducted in French
expert centers for rare pulmonary diseases or PH (NCT01443598).
Results: The first 100 patients were studied (mean age 64±10 years; 63 males).
ILD was idiopathic pulmonary fibrosis (n=25), combined pulmonary fibrosis and
emphysema syndrome (n=21), systemic sclerosis with ILD (n=26), sarcoidosis
(n=8) and other ILD (n=20). Overall, NYHA class was I-II in 24% of patients
and III-IV in 76%. Six-min walk distance was 289±140m. Hemodynamic characteristics were mPAP 38±9.8 mmHg, CI 2.7±0.65 L/min/m2 , and PVR 515±243
dyn.s.cm-5. mPAP was >35 mmgHg (“disproportionate” PH) in 56% of the cases.
No correlation was found between pulmonary function and hemodynamic parameters. No differences were found between the 4 etiological groups for hemodynamic
parameters. 36 patients with mPAP >35 mmHg received PH therapy and were
evaluated at 3-6 months; mPAP decreased from 46 to 38 mmHg (p<0.0001), CI
improved from 2.6 to 2.9 L/min/m2 (p<0.05), and PVR decreased from 640 to 460
dyn.s.cm-5 (p<0.0001), but no difference was observed in 6 min walk distance or
NYHA class.
Conclusion: Hemodynamic characteristics do not correlate with pulmonary function and are comparable between etiological categories of ILD with PH. Preliminary
data suggest that PH therapy may improve hemodynamics.

3274
Cicletanine in pulmonary arterial hypertension (PAH): Results from a phase
2 randomized placebo-controlled trial
Aaron Waxman 1 , Ronald Oudiz 2 , Shelley Shapiro 3 , Mardi Gomberg-Maitland 4 ,
Anne Keogh 5 , David Badesch 6 , Robert Frantz 7 , C. Gregory Elliott 8 ,
Hunter Gillies 9 , Gennyne Walker 9 . 1 Department of Medicine, Pulmonary and
Critical Care, Brigham and Women’s Hospital, Boston, MA, United States;
2
Division of Cardiology, Los Angeles Biomedical Research Institute at
Harbor-UCLA Medical Center, Torrance, CA, United States; 3 Department of
Cardiology, West Los Angeles VA HealthCare Center, Los Angeles, CA, United
States; 4 Department of Medicine, Pulmonary Hypertension Center, Univeristy of
Chicago, IL, United States; 5 Heart Failure and Transplant Unit, St. Vincent’s
Hospital, Sydney, NSW, Australia; 6 Divisions of Pulmonary Sciences and Critical
Care Medicine, and Cardiology, University of Colorado, Denver, CO, United
States; 7 Division of Cardiovascular Disease, Mayo Clinic, Rochester, MN, United
States; 8 Department of Medicine, Intermountain Medical Center and The
University of Utah, Murray, UT, United States; 9 Cardiovascular Clinical
Research, Gilead Sciences, Inc., Foster City, CA, United States
Cicletanine (CIC) is an antihypertensive with vasorelaxant and diuretic properties.
Potential efficacy was observed with compassionate use of CIC in worsening
PAH. A controlled study investigating the safety and efficacy of CIC for PAH was
performed.
162 subjects were randomized to 12 weeks of placebo (n=41) or CIC at doses
of 150 mg qd (n=39), 150 mg bid (n=40) or 300 mg qd (n=42). Subjects could
be on stable doses of an endothelin receptor antagonist, phosphodiesterase type 5
inhibitor, parenteral prostanoid, or any 2-drug combination. The primary analysis
was comparison of change in 6-minute walk distance (6MWD) following 12
weeks of treatment with daily doses of CIC 300 mg (150 mg bid+300 mg qd;
n=80) to placebo. Secondary analyses included dyspnea, WHO functional class,
NT-proBNP, and a subset analysis of pulmonary hemodynamics (n=50).
57.4% of subjects had idiopathic PAH and 42.6% associated PAH; 38.9% of subjects were WHO Class II, 61.1% WHO Class III and the mean baseline 6MWD was
370±64 meters (m). For the 300 mg combined group (n=80), the placebo-adjusted
mean and median changes from baseline in 6MWD were +19.4 m (95% CI: 0.3,
38.4) and +7.0 m (95%: CI -8.0, 24.0), respectively (p=0.50). There were no clinically relevant improvements in the secondary assessments, including pulmonary
vascular resistance (mean change 35 dyne · s/cm5). The adverse events reported
more frequently with CIC were nausea, hypokalemia, and fatigue, consistent with
known properties of diuretics.
Although CIC was generally well-tolerated, no improvements in exercise tolerance,
symptoms or hemodynamics were observed in patients with PAH after 12 weeks
of CIC treatment.
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3275
Pulmonary hypertension due to alveolar hypoventilation: Functional impact
and improvement of haemodynamics and exercise capacity under
non-invasive positive pressure ventilation
Matthias Held, Johanna Walthelm, Stefan Baron, Christine Roth, Berthold Jany.
Department of Internal Medicine, Mission Medical Hospital, Würzuburg,
Bavaria, Germany
Background: For pulmonary hypertension (PH) due to lung diseases guidelines
recommend treatment of the underlying disease. Due to preserved cardiac index
(CI) in alveolar hypoventilation the functional impact of elevated pulmonary artery
pressure (PAP) is not clear. The impact of non-invasive positive pressure ventilation
(NIPPV) on exercise capacity of patients with PH due to alveolar hypoventilation
is unclear.
Objective: To characterize the functional impact of PH due to alveolar hypoventilation and the haemodynamic and functional consequences of NIPPV.
Methods: Analysis of hemodynamics and functional capacity of 18 patients with
daytime PH due to alveolar hypoventilation. The analysis included the data from
baseline after a complete diagnostic work-up and after 3 months of NIPPV.
Results: Patients presented with a mean PAP (mPAP) of 49±12 mmHg, a CI
(3,21±0,66), a 6-minute walking distance (6-MWD) of 303±133 m and severely
elevated nt-pro-BNP levels. mPAP correlated negatively with maximal workload
(R=-0,71667, p=0,029) and six-minute-walking distance (R=-0,621, p= 0,010).
Under NIPPV, we found a significant reduction of mPAP (-17,75 mmHg, p=0,0005),
NT-pro-BNP serum levels (-2110 pg/ml, p= 0,0014), improvement of the 6-MWD
(+66 m, p=0,0082) and maximal workload (+18 W, p=0,028). CI did not change
significantly. Changes of workload and mPAP correlated negatively (R= -0,7545,
p= 0,0305).
Conclusions: Despite preserved CI elevated mPAP has a functional impact for
patients with PH due to alveolar hypoventilation. NIPPV leads to a significant
reduction of PH and improvement of exercise capacity.
3276
Improved right ventricular function after substantial afterload reduction in
patients with pulmonary arterial hypertension
Marielle van de Veerdonk 1 , Tim Marcus 2 , Harm-Jan Bogaard 1 ,
Nico Westerhof 3 , Anton Vonk-Noordegraaf 1 . 1 Pulmonary Diseases, VU
University Medical Center, Amsterdam, Netherlands; 2 Physics and Medical
Technology, VU University Medical Center, Amsterdam, Netherlands;
3
Physiology, VU University Medical Center, Amsterdam, Netherlands
Introduction: In pulmonary arterial hypertension (PAH), increased load leads to
right ventricular (RV) dysfunction. We showed that despite a modest reduction in
pulmonary vascular resistance (PVR) after treatment, RV function can decrease
resulting in poor prognosis1 .
Aims: We hypothesize that RV function can be sustained when therapies reduce RV load to a larger extent. We will compare RV load in PAH patients
with improved/stable RV function to patients with decreased RV function during
follow-up.
Methods: 76 patients underwent right heart catheterization to measure mean pulmonary artery pressure (mPAP) and PVR and MRI to assess RV ejection fraction
(RVEF) at baseline and after 1 year of therapy. During a subsequent follow-up of
47months, 17 patients died.
Results: After therapy, 61% of the patients showed an improved/stable RVEF and
had a better prognosis than patients with decreased RVEF (p=0.01). Patients with
improved/stable RVEF showed a larger reduction in load (mPAP: -9±12mmHg;
PVR: -231±301dyne · s · cm-5 ) than patients with decreased RVEF (mPAP:
3±10mmHg; PVR: 20±313dyne · s · cm-5 , both p<0.001). Cardiac output (CO)
increased in case of improved/stable RVEF (0.9±2.1L/min) and declined in case of
decreased RVEF (0.4±1.8L/min, p=0.01). No differences were observed in 6-min
walk distance or NT-proBNP.
Conclusions: PAH patients with sustained RV function showed a substantial load
reduction after therapy and had a better prognosis than patients with decreased RV
function. This might imply that preserved RV function and improved survival can
be achieved if mPAP is substantially reduced, which requires a strong decrease in
PVR.
References:
[1] vd Veerdonk et al. JACC 2011.
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Ethnic variation in response to intramuscular triamcinolone in children with
severe therapy resistant asthma
Sergio Koo 1 , Atul Gupta 1,2 , Valentina Fainardi 1 , Cara Bossley 1 ,
Andrew Bush 1,3 , Sejal Saglani 1,3 , Louise Fleming 1,3 . 1 Paediatrics, Royal
Brompton & Harefield NHS Foundation Trust, London, United
Kingdom;2 Paediatrics, King’s College Hospital NHS Foundation Trust & Evelina

Introduction: Ethnicity may influence response to treatment of asthmatic patients,
but this is controversial
Objectives: To determine if ethnicity influences the response to intramuscular
steroid (eliminating adherence as an issue).
Methods: Children with severe therapy resistant asthma were admitted for assessment of steroid response. Asthma Control Test (ACT), exhaled nitric oxide
(FENO ), spirometry and sputum eosinophils were measured before and 4 weeks after intramuscular triamcinolone. Definitions of responsiveness: symptom response,
ACT↑ to ≥20 or by ≥5; inflammatory response, if paired induced sputum samples
available, sputum eosinophil count↓ to ≤2.5%, or if unavailable, FENO ↓ to <24
parts per billion (ppb); lung function response, FEV1 ↑ to ≥-1.96 Z-score or by
≥15%. Non-responder, improvement in 0 domain; partial response, ≥1 domains;
complete response, all 3domains.
Results: 79 subjects were identified (Caucasian = 54, Black = 16, Asian = 5,
Mixed Caucasian/Black = 4). There were no ethnic differences in the proportion of
non-responders, partial responders and complete. After triamcinolone, there was
a significant drop in mean FENO in Caucasians (49.6 to 26.3 ppb, p < 0.0001)
but not in black (55.5 to 54.1 ppb, p = 0.87). More Black than Caucasian were
FENO non-responders (86.7 vs. 45.3%, p<0.05) and had exacerbations despite
triamcinolone (61 vs. 17%, p<0.05). There was no ethnic difference in ACT,
FEV1 and sputum eosinophil responders.
Conclusions: Black asthmatic children were less likely to have a FENO response
and had more exacerbations when compared to Caucasians. Further research is
needed to understand the mechanisms of these differences.

3278
Inhaled corticosteroids and bone mineral density in children: A prospective
12-year follow-up study after early-life wheezing
Virpi Sidoroff 1 , Mari Hyvärinen 2 , Liisa Kröger 2 , Heikki Kröger 3 ,
Matti Korppi 2,4 . 1 Department of Peadiatrics, School of Medicine, University of
Eastern Finland and The National Graduate School of Clinical Investigation,
Kuopio, Finland; 2 Department of Peadiatrics, Kuopio University Hospital,
Kuopio, Finland; 3 Department of Surgery, Kuopio University Hospital, Kuopio,
Finland; 4 Peadiatric Research Centre, Tampere University and University
Hospital, Tampere, Finland
Background: Inhaled corticosteroids (ICS) are the drugs of choice for asthma.
Corticosteroids can have many detrimental effects on bone mineralization and
growth, despite of inhaled administration.
Aims and objectives: To evaluate the association between the long-term use of
ICS in childhood and bone mineral density (BMD) in teenagers.
Methods: Ninety-one children hospitalized for wheezing at age <24 months
were prospectively followed until 12.2 (median) years of age. Data on ICS use
were collected by interviewing the parents, supplemented by data from patient
records. Cumulative doses, the duration of ICS use and systemic steroid doses
were calculated. At the last check-up, BMD (BMDareal, g/cm2 ) was measured by
dual energy X-ray absorptiometry (DXA) in 89 children, and apparent volumetric
BMDs (aBMDvol, g/cm3 ) were calculated for the lumbar spine and femoral neck.
Weight, height and pubertal stage were recorded.
Results: The regular use of ICS at age <6 years was associated with a lower
BMDareal of the lumbar spine (mean 0.76, 95%CI 0.71-0.81 vs. 0.88, 0.84-0.92;
p 0.006). A lower BMDareal and aBMDvol of the femoral neck were associated
with higher cumulative doses of ICS at 0–12.2 (median) years of age. Pearson’s
correlation coefficients were r (r2) =-0.320 (0.10) for BMDareal and r (r2) = -0.291
(0.08) for aBMDvol. Age, sex and pubertal stage were significantly associated
with both BMDareal and aBMDvol, but did not confound the results.
Conclusion: The use of ICS during childhood may be related to a decrease in
BMD at early teenage, though the clinical manifestations of reduced BMD usually
occur later in adulthood.

3279
Inhaled corticosteroids and risk of oropharyngeal colonization by
streptococcus pneumoniae in children with asthma
Linjie Zhang 1 , Sílvio Prietsch 1 , Ana Paula Mendes 1 , Andrea Groll 2 ,
Gicelle Rocha 1 , Lillian Carrion 2 , Pedro Silva 2 . 1 Maternal and Child Health,
Faculty of Medicine, Federal University of Rio Grande, RS, Brazil; 2 Laboratory of
Microbiology, Faculty of Medicine, Federal University of Rio Grande, RS, Brazil
Introduction: Recent epidemiological studies have raised concerns about possible link between use of inhaled corticosteroids (ICS) and risk of pneumonia in
patients with chronic obstructive pulmonary disease. This cross-sectional study
aimed to investigate association between ICS and oropharyngeal colonization by
Streptococcus pneumoniae (S. pneumoniae) among children (up to 18 years old)
with asthma.
Methods: Two age-matched groups of patients were consecutively recruited: 1)
Exposed group: children who had persistent asthma and were being treated with
daily ICS for at least 30 days; 2) Non-exposed group: children who had asthma
and were not being treated with ICS. Oropharyngeal specimens from the tonsillar
area and posterior pharyngeal wall were collected.
Results: A total of 192 patients (96 in each group) were included in the study. In
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the exposed group, the mean daily dose of ICS was 400 mcg of beclomethasone or
equivalent and the mean duration of treatment was 8.6 months. The prevalence of
oropharyngeal colonization by S. pneumoniae was higher among children exposed
to regular use of ICS than among those not exposed to ICS (27.1% vs. 8.3%,
p=0.001). After adjusting for potential confounders, regular use of ICS was an
independent risk factor for oropharyngeal carriage of S. pneumoniae, with an
adjusted prevalence ratio of 3.76 (95% confidence interval: 1.73–8.18, p=0.001).
Conclusions: Regular use of ICS is associated with an increased risk of having
oropharyngeal colonization by S. pneumoniae in children with asthma. These findings highlight the need to further investigate the association between ICS therapy
and risk of pneumonia among asthmatic children.

3280
Barriers to adherence to inhaled corticosteroids in a high adherent
population of children with asthma
Ted Klok 1 , Susanne Lubbers 1 , Ad Kaptein 2 , Eric Duiverman 3 , Paul Brand 1 .
1
Princess Amalia Children’s Clinic, Isala Klinieken, Zwolle, Netherlands; 2 unit
of Psychology, Leiden University Medical Centre, Leiden, Netherlands; 3 Beatrix
Children’s Hospital, University Medical Center, Groningen, Netherlands
Introduction: Although reasons for nonadherence to inhaled corticosteroids (ICS)
have been widely studied, an in-depth understanding of barriers to adherence in
children is lacking.
Methods: We measured ICS adherence electronically for 1 year in children (212 yr) with asthma who received comprehensive care and strict follow-up in our
hospital-based asthma clinic. After completion of this study, we performed in-depth
interviews with parents of children with the lowest and highest adherence rates.
Verbatim transcripts were analyzed with standard qualitative research methods.
Results: Parents of 20 children (median age 5,9 yrs, range 4-13 yrs) were interviewed. All parents had the intention to use ICS on a regular basis. Two patterns of
low adherence were identified. One group of (highly educated) parents deliberately
did not use the ICS according to doctor’s advice, but adjusted the ICS dose based
on their perception of asthma control in their child, leading to regular use of ICS,
but at a dose lower than prescribed. The other group of parents (most with lower
educational levels) were faced with barriers impeding regular ICS use. These barriers included chaotic family life and parenting problems. A common and striking
finding was the low adherence rate in children 8-12 yrs of age, who were given
full responsibility for taking their ICS without parental support or supervision.
Conclusion: Although comprehensive asthma care prevents intentional nonadherence, family driven barriers remain an important cause of non-adherence.
The excessive responsibility put on school-aged children to organize their own
ICS medication taking is a common and possibly modifiable barrier.

3281
Pulmonary immunoglobulin E levels and the response to
anti-immunoglobulin E antibody therapy in paediatric severe therapy
resistant asthma
Iman Al Darraji 1,2 , Alies Sjoukes 1,2 , Cara Bossley 1,2 , Timothy Oates 2 ,
Andrew Bush 1,2 , Sejal Saglani 1,2 . 1 Respiratory Paediatrics, Royal Brompton
Hospital, London, United Kingdom; 2 National Heart and Lung Institute, Imperial
College, London, United Kingdom
Background: Omalizumab is used in children with atopic, moderate to severe persistent asthma, but predictors of response are unknown. Broncho-alveolar lavage
(BAL) or endobronchial biopsy (EB) immunoglobulin E (IgE) has not been reported. It has been proposed that pulmonary IgE levels may predict response to
therapy. Hypothesis: there is no relationship between serum and pulmonary IgE;
and pulmonary IgE levels predict response to omalizumab.
Methods: We measured IgE levels in serum, induced sputum (IS), BAL and EB
in 70 children (6-16 yr) with severe asthma. 15 underwent an omalizumab trial.
IgE expression was determined in EB by immunohistochemistry and levels in IS
and BAL were quantified using ELISA. Haematoxylin and eosin stained EB were
used to quantify airway remodelling and eosinophilic inflammation was quantified
using the congo red stain.
Results: 54 subjects had at least one evaluable biopsy. There was no relationship
between total serum IgE and EB IgE+ cells, Spearman r=0.4739. Non-responders
had higher serum IgE (failed trial: median 1582 IU/ml, range [1324 - 11355] vs.
successful trial: 386 IU/ml, range [105-2438], p<0.05). EB IgE+ cells did not predict omalizumab response. There was no association between EB IgE expression
and airway remodelling or eosinophilic inflammation.
Conclusions: There was no relationship between serum and pulmonary IgE. Very
high serum IgE levels predicted a failed response to omalizumab, but EB IgE
expression was not useful in predicting a response. There was no relationship
between airway remodeling, eosinophilic inflammation and EB IgE+ cells.
Funding: Asthma UK.
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Hypertonic saline and acute wheezing in pre-school children
Dorit Ater 1,5 , Hanita Shai 2 , Bat-El Bar 2 , Nir Fireman 2 , Daiana Tasher 3 ,
Ilan Dalal 4 , Ami Ballin 2 , Avigdor Mandelberg 1 . 1 Pediatric Pulmonary Unit,
Wolfson Medical Centre, Sackler School of Medicine, Tel Aviv University, Holon,
Israel;2 Pediatric Department, Wolfson Medical Centre, Sackler School of

Medicine, Tel Aviv University, Holon, Israel; 3 Pediatric Infectious Disease Unit,
Wolfson Medical Centre, Sackler School of Medicine, Tel Aviv University, Holon,
Israel; 4 Pediatric Emergency Department, Wolfson Medical Centre, Sackler
School of Medicine, Tel Aviv University, Holon, Israel; 5 Pediatric Pulmonary
Unit, Barzilai Medical Center, Ashkelon, The Faculty of Health Sciences, Ben
Gurion University of the Negev, Ashkelon, Israel
Background: Most acute wheezing episodes in preschool children are associated
with viral respiratory tract infections, most commonly rhinovirus. Rhinovirus,
like RSV, decreases extra-cellular ATP, leading to airway surface liquid dehydration. This, along with sub-mucosal edema, mucus plaques and inflammation
cause failure of mucus clearance (MC). Such preschool children do not respond
well to available treatments, including oral steroids. This calls for pro-MC and
pro-hydration treatment like hypertonic saline.
Methods: Randomized, controlled, double-blind study. Forty one children (mean
age 31.9±17.4 months, range 1-6 years) presented with wheezing to the emergency
department (ED) were randomized after one albuterol inhalation to receive either
4 ml of Hypertonic Saline 5% (HS), (n=16) or 4 ml of Normal saline (NS), (n=25)
both with 0.5 ml albuterol, twice every 20 minutes in the ED and four times a day
thereafter if hospitalized. Primary outcome measured was length of stay (LOS) and
secondary outcomes were admission rate (AR) and clinical severity score (CS).
Results: LOS was significantly shorter in the HS than in the NS group: median
(range) 2 (0-6) days, versus 3 (0-5) days (P=0.027). AR was significantly lower in
the HS than the NS group: 62.2% versus 92%. CS improved significantly in both
groups but did not reach significance between them.
Hospitalization rate
Outcomes

HS, N=16

NS, N=25

P value: HS v NS

All, N=41

Admission rate (%)
Discharged home (%)
Length of stay, Median (range)

10 (62.2)
6 (38.8)
2 (0–5)

23 (92)
2 (8)
3 (0–6)

P<0.05

33 (80)
8 (20)
2.7 (0–6)

P<0.03

Conclusions: Using HS inhalations significantly shortens LOS and lowers AR in
preschool children presenting with acute wheezing episode to the ED.

3283
The prevention of virus-induced exacerbation of bronchial asthma in children
Elena Kondiurina, Tatiana Elkina, Maria Shteinberg, Natalia Goulevskaia,
Yulia Tatarenko. Pediatrics Chair of Department of Post-Diploma Education,
Russian State Medical University, Novosibirsk, Russian Federation
Background: The viral infection is the most common trigger of bronchial asthma.
The role of antiviral therapy in prevention of virus-induced bronchial asthma
exacerbations in chil-dren is still unknown.
Aim: To evaluate the efficacy and safety of ultralow doses of antibodies to
interferon-γ (ULD AB IFN-γ) - IFN-inducer (“Anaferon”) in treatment of patients
with virus-induced phenotypes of bronchial asthma.
Methods: A comparative, randomized, double-blind placebo-controlled trial of
ULD AB IFN-γ (anaferon for children) efficacy in prevention of acute respiratory
viral infections (ARVI) and bronchial asthma exacerbations in a 100 children of
1-5 years with virus-induced phenotype of mild and moderate bronchial asthma.
52 patients of the treatment group obtained ULD AB IFN-γ (anaferon) for children
in preventive regimen (1 pill 1 time per day for 3 months) and 48 patients of the
comparison group took placebo in the same way.
Results: During 3-months follow-up period the mean number of acute respiratory
viral infections in treatment group was 0,6±0,14 and duration was 4,4±0,4 days;
in comparison group children suffered from 1,32±0,18 ARVI episodes with mean
duration 8,9±0,9 days. The percent of children with exacerbation of bronchial
asthma induced by ARVI was 11,5% and 27% of chil-dren in treatment and
comparison groups respectively. Side effects were not registered during the trial.
Conclusions: The preventive administration of ULD AB IFN-γ (anaferon) affords
to decrease the number of virus-induced bronchial asthma exacerbations, episodes
and duration of acute respiratory viral infection. This fact considerably improve the
quality of patients’ life and decrease economic costs for exacerbation treatment.

3284
Modified mRNA encoding Foxp3 protects against allergic asthma in mice by
rebalancing T helper cell responses through an IL-23/IL-17A-dependent
mechanism
Lauren Mays, Susanne Ammon-Treiber, Benedikt Mothes, Markus Mezger,
Rupert Handgretinger, Dominik Hartl, Michael Kormann. Department of
Pediatrics, University of Tübingen, Germany
Chemically modified mRNA has recently shown life-saving efficacy in a murine
model of a rare, genetic lung disease, Surfactant Protein-B deficiency, by inducing
therapeutic levels of protein expression while circumventing the threat of genomic
integration often associated with viral vectors (Kormann et al, Nat Biotechnol. 2011
Feb; 29(2):154-7). To translate this novel therapeutic tool into a high prevalence
disease model, we investigated whether modified mRNA could restore immune
balance and alleviate disease severity in Th2-driven allergic asthma. We show that
intratracheal delivery of modified mRNA coding for the regulatory T cell factor
Foxp3 rebalanced pulmonary T helper cell responses, modulated innate immune
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cell recruitment, and protected from allergen-induced tissue inflammation and
goblet cell metaplasia. Protection against asthma was achieved following delivery
of modified mRNA either before or after the onset of allergen challenge, demonstrating its potential as both a preventative and a therapeutic. Mechanistically,
Foxp3 upregulation was critical in downregulating IL-23 and IL-17 production,
and recombinant IL-23 or IL-17 expression during challenge abolished protection
conferred by Foxp3 mRNA. Taken together, our results provide evidence that
chemically modified Foxp3 mRNA protects against allergic asthma in vivo, which
may pave the way for considering modified mRNA as a safe therapeutic tool for
the treatment of asthma, allergy and beyond.

367. Cardiovascular disease and
sleep-disordered breathing
3285
Prediction of cardiovascular risk from nocturnal pulse wave signal using the
autonomic state indicator technology
Dirk Sommermeyer 1,2 , Ding Zou 1 , Derek Eder 1 , Jan Hedner 1 , Joachim Ficker 3 ,
Winfried Randerath 4 , Thomas Penzel 5 , Bernd Sanner 6 , Ludger Grote 1 .
1
Department of Pulmonary Medicine, Sahlgrenska University Hospital,
Gothenburg, Sweden; 2 Institute for Monitoring, Diagnosis and Assistance, SRH
University Heidelberg, Heidelberg, Germany; 3 Department of Pulmonary
Medicine, Clinic Nürnberg Nord, Nürnberg, Germany; 4 Department of
Pulmonary Medicine, Bethanien Hospital, Solingen, Germany; 5 Department of
Cardiology, University Hospital Charité, Berlin, Germany; 6 Department of
Pulmonary Medicine, Bethesda Hospital, Wuppertal, Germany
Introduction: Analysis of continuous physiological signals measured by pulse
oximetry during sleep may provide a novel method to assess cardiovascular (CV)
risk. The sleep period appears to be a particularly useful window for assessment.
Methods: Subjects (n=520, 346 males, age 55.0m13.4 yrs, BMI 29.9m6.1 kg/m2 )
were referred to five sleep centers in Germany and Sweden. CV risk factors were
assessed and subjects were classified by the ESC/ESH risk matrix into five separate
risk classes. The autonomic state indicator (ASI) algorithm extracted patterns of the
peripheral pulse wave and SpO2 signal by amplitude and time/frequency analysis
from the overnight digital photoplethysmographic recording and computed a CV
risk score (range 0-1, ≥0.5 equals to high risk). Nine derived parameters (irregular
pulse, RCDC, pulse rate variability, pulse wave variability, pulse propagation time,
oxygen desaturations, duration of periodic symmetric desaturations and baseline
SpO2 ) were used to determine the final score.
Results: In the validation group (n=390), the developed algorithm detected high
CV risk (ESC/ESH scores 4 and 5) patients with a sensitivity of 74.5% and
specificity of 76.4%. The area under the ROC curve was 0.80. The ASI CV
risk score was elevated in patients with an already established CV endpoint (MI
and/or stroke, n=50) compared with all other patients (0.73±0.27 vs. 0.42±0.34,
p<0.001).
Conclusions: The ASI technique appears to provide a possibility to detect increased CV risk from a recording of physiological signals during sleep. The
technique – based on a modified pulse oximeter – may be useful in both sleep and
cardiovascular medicine.

3286
Mortality in heart failure patients with nocturnal Cheyne-Stokes respiration
receiving adaptive servoventilation (ASV) therapy
Olaf Oldenburg 1 , Thomas Bitter 1 , Birgit Wellmann 2 , Natalie Prib 2 ,
Britta Körber 1 , Zisis Dimitriadis 1 , Birgit Krause 2 , Thomas Fischbach 1 ,
Dieter Horstkotte 1 . 1 Department of Cardiology, Heart and Diabetes Center North
Rhine-Westphalia, Ruhr University Bochum, Bad Oeynhausen, Germany;
2
Cardiac Research Unit, Heart and Diabetes Center North Rhine-Westphalia,
Ruhr University Bochum, Bad Oeynhausen, Germany
Sleep-disordered breathing (SDB) with Cheyne-Stokes respiration (CSR) is of
major prognostic impact in heart failure (HF) patients. Adaptive Servoventilation
(ASV) therapy was recently introduced to especially treat CSR in these patients.
First results on mortality (time of death, left-ventricular assist device (LVAD)
device implantation and heart transplantation (HTX)) of a prospective registry are
presented.
A total of 186 HF patients (NYHA ≥ II, EF ≤ 45%), treated according to
present HF guidelines, with nocturnal CSA (apnoea-hypopnoea-Index, AHI ≥
15/h) received additional ASV treatment (AutoSet CS, ResMed) and were included into a prospective registry. Mean age at inclusion (168 male, 91%) was
67±11 years, BMI 28.8±4.2 kg/qm, NYHA functional class 2.6±0.6, NT-proBNP
levels 2722±3420 pg/ml, left ventricular ejection fraction 31±8% and peak VO2
during cardiopulmonary exercise testing 14.4±4.7 ml/kg/min. AHI before ASV
initiation was 38.8±14.8/h, apnoea-index 22.2±15.2/h. After 20.7±16.1 months a
total of 35 patients (18.8%) reached a final endpoint: 28 (15.1%) died, 6 (3.2%)
received HTX and one (0.5%) LVAD implantation. Within the follow-up period,

ASV therapy was discontinued by 26 patients (14.0%) and 15 patients (8.1%) met
indication for cardiac resynchronization therapy (CRT).
Mortality in HF patients with nocturnal CSA and ASV treatment remains high. If
there is any reduction in mortality and/or hospitalization is currently be investigated
by 2 randomized controlled trials, first results are not expected before 2014. With
14% discontinuation, ASV therapy seems to be well tolerated and accepted.

3287
Sleep disordered breathing in patients undergoing transfemoral aortic valve
implantation for severe aortic stenosis
Zisis Dimitriadis 1 , Marcus Wiemer 1 , Werner Scholtz 1 , Lothar Faber 1 ,
Thomas Bitter 1 , I. Messaritakis 2 , Kevin Bullert 1 , Christian Prinz 1 ,
Dieter Horstkotte 1 , Olaf Oldenburg 1 . 1 Department of Cardiology, Heart and
Diabetes Center North Rhine-Westphalia, Ruhr University Bochum, Bad
Oeynhausen, Germany; 2 Department of Gastroenterology, University Hospital,
Heraklion, Greece
Purpose: We examined the prevalence of sleep-disordered breathing (SDB) in
patients (pts) with severe aortic valve stenosis before and after transfemoral aortic
valve implantation (TAVI).
Methods: 79 pts (50% males, average age 83.0±6.3 years) had cardiorespiratory
polygraphy (PG) screening before TAVI. 62 of them (48.4% males, mean age
82.5±6.5 years) underwent a second PG screening 21.0±4.7 days after TAVI.
Results: 49 (62.0%) pts had OSA, 25 (31.6%) CSA and only 5 (6.3%) presented
without significant SDB (apnoea-hypopnoea-index, AHI <5/h). Of 62 pts evaluated
before and after valve implantation 36 (58.1%) had OSA, 21 (33.8%) presented
with CSA and no SDB was detected in 5 pts (8.0%). SDB was more severe in CSA
compared to OSA (AHI 34.5±18.3/h vs. 18.0±12.6/h, p<0.001). Successful TAVI
had a significant impact on CSA, but not on OSA: pts with optimal TAVI results
(aortic valve regurgitation, AI ≤ grade 1) demonstrated a significant reduction
of central respiratory events (39.6±19.6/h to 23.1±16.0/h, p=0.035), while no
changes were detected regarding OSA (18.8±13.0/h to 20.25±13.4/h, p=0.376).
Pts with primarily suboptimal TAVI results (AI ≥ 2) presented with no change
in OSA (10.5±7.8/h to 12.5±5.0/h, p=0.5) and an increase in central respiratory
events (26.3±13.2/h to 39.2±18.4/h p= 0.036).
Conclusions: There is a high prevalence of OSA and CSA in pts in TAVI candidates. Successful TAVI had no significant impact on OSA, but improved CSA
significantly. TAVI resulting in moderate to severe AI is accompanied by a deterioration of CSA. Presence of CSA after TAVI may indicate prognostically relevant
haemodynamic alterations like AI and/or heart failure.

3288
PAI-uPA system in patients with obstructive sleep apnea syndrome (OSAS) in
CPAP treatment
Elena Angelici 1 , Alessia Steffanina 1 , Caterina Antonaglia 1 ,
Giovanni Alessandrini 1 , Michela Mordenti 1 , Paolo Palange 1 , Rita Canipari 2 .
1
Malattie Infettive e Sanità Pubblica, Policlinico Umberto I La Sapienza, Rome,
Italy; 2 Istologia, Policlinico Umberto I La Sapienza, Rome, Italy
Background: Prothrombotic state in OSAS play a role for cardiovascular risk.
Plasminogen activator inhibitor (PAI) is one of the primary regulators of the
fibrinolytic system. We evaluated plasma levels of PAI, uPA and uPA/PAI and their
correlation with Apnea-Hypopnea Index (AHI), Oxygen Desaturation Index (ODI)
and percentage of time with SpO2 <90% (T<90%) before and after 1 month with
CPAP.
Methods: Thirty-nine patients (age 57±1.54; BMI 34.5±1.07) with OSAS (AHI
28.4±3.16; ODI 35.7±3.4; T<90% 23.1±3.3) 20 smokers (S) and 19 no smokers
(NS), and 16 age matched healthy control subjects were studied. Before and after
1 month with CPAP, uPA and PAI were measured in serum by ELISA.
Results: At baseline, PAI levels were higher in OSAS compared to controls
(95.36±3.99 and 83.96±6.06 ng/ml, respectively). PAI levels were similar in S
and NS subjects and were inversely related to AHI, BMI, ODI and T<90% in
OSAS. uPA was higher in S compared to NS subjects; moreover, it was slightly
higher in the controls compared to the OSAS (S 0.233±0.03, NS 0.221±0.028;
S 0.206±0.01, NS 0.182±0.02 ng/ml, respectively). In OSAS uPA levels were
inversed related to AHI, BMI, ODI and T<90%. uPA/PAI ratio was higher in
controls compared to OSAS. PAI levels after CPAP slightly decreased, while uPA
levels slightly increased. We observed an increase in uPA/PAI ratio from 1.90±0.04
and 2.56±0.55 to 2.14±0.32 and 3.1±0.79, in S and NS patients respectively.
Conclusions: Our preliminary data are compatible with an impairment of fibrinolytic activity in OSAS. The increase of uPA/PAI ratio after CPAP suggests a
role of the PA system in the reduction of cardiovascular risk through the decrease
of the prothrombotic state.
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Treatment of central and obstructive sleep apnea in stable heart failure
patients with auto-servo ventilation reduces sleep fragmentation –
A randomized controlled trial
Michael Arzt 1 , Frederic Series 2 , Keir Lewis 3 , Amit Benjamin 3 ,
Pierre Escourrou 4 , Ruth Luigart 1 , Christoph Birner 1 , Michael Pfeifer 1,5 .
1
Department of Internal Medicine II, Division of Respirology, University
Hospital, Regensburg, Germany; 2 Centre de Recherche, IUCPQ, Universite
Laval, Quebec, Canada; 3 Department of Respiratory Medicine, Prince Philip
Hospital and Swansea College of Medicine, Wales, United Kingdom; 4 Centre de
Medicine du Sommeil, Hopital Antoine Beclere, Clamart, France; 5 Center for
Pneumology, Donaustauf Hospital, Donaustauf, Germany

Chest 2012). The current study evaluates whether AC reduces the increased rate
of cardiac dysrhythmias at altitude.
Methods: 43 OSA patients living at <600m discontinued CPAP 3 days before
baseline examination at 490m and during 2 altitude sojourns at 1860-2590m for 3
days each, one on AC 2x250mg/d, the other on placebo, according to a randomized
cross-over design. Holter ECG and polysomnography were performed at 490m
and at altitude.
Results: At altitude on placebo, heart rate was higher and dysrhythmias were more
prevalent than at 490m. AC reduced bradycardia events, apneas/hypopneas and
improved oxygen saturation [table].
Dysrhythmias, oxygen saturation and breathing disturbances

Background: It is of debate, whether treatment of central sleep apnea (SA) reduces
sleep fragmentation. Therefore, we tested, whether auto-servo ventilation (ASV,
BiPAP-ASV, Philips Respironics) reduces sleep fragmentation in heart failure (HF)
patients with severe central or obstructive SA.
Methods: 42 patients with HF (age 66±9y, LVEF <40%) and SDB (apneahypopnea index, AHI 48±19/h, 51% central SA) were randomized to either ASV
(n=21) or optimal medical treatment alone (control, n=21). Polysomnography
(PSG) and 5 days of actigraphy with centralized scoring by blinded raters were
obtained at baseline and 12 weeks.
Results: In the ASV-group AHI and central AHI were significantly suppressed
compared to the control-group (-40±16 versus -1±13/h, p<0.001 and -24±14
versus +1.7±10/h, p<0.001, respectively). The arousalindex (ArI), sleep stage 1
(S1, PSG) and the fragmentation index (actigraphy) were significantly reduced
(-14.7±21.3 versus 2.6±13.3/h, p=0.032 and 36±47 versus -6±41 min, p=0.005,
and -11.4±16.0 versus -2.9±9.4/h, p=0.002, respectively) and sleep efficiency
(SE) and daytime activity duration (actigraphy) significantly increased in the
ASV-group compared to controls (5.5±10 vs. 1.6±6.9/h, p=0.021 and 14±54 vs.
-24±41 min, p=0.009, respectively). Effects of ASV on ArI, S1, SE and daytime
activity duration were similar in HF patients with obstructive and central SA
(p>0.05 for all comparisons).
Conclusions: ASV-treatment significantly improves sleep fragmentation similarly
in HF-patients with either central or obstructive SA. These effects were associated
with a modest increase of daytime activity duration.

3290
Tracheal sound intensity relates to daytime high blood pressure in
non-apnoeic snorers
Hiroshi Nakano 1 , Kenji Hirayama 1 , Yumiko Sadamitsu 1 , Shizue Shin 1 ,
Tomoaki Iwanaga 2 . 1 Sleep Disorders Center, Fukuoka National Hospital,
Fukuoka City, Japan; 2 Pulmonology, Fukuoka National Hospital, Fukuoka City,
Japan
Background: The relationship between snoring and cardiovascular diseases had
been assumed to be due to co-existing sleep-disordered breathing (SDB). Recently,
we have reported that snoring sound intensity as assessed by ambient sound
pressure level during sleep is related to daytime blood pressure independently of
SDB in patients with primary snoring or mild SDB. We hypothesized that tracheal
sound intensity, which is more immune to environmental noises than ambient
sound pressure, during sleep may be related to daytime blood pressure.
Method: Clinical records and polysomnographic records of consecutive 1176 patients with suspected SDB were reviewed. Tracheal sound intensity was assessed as
an equal sound pressure level (TS-Leq) during sleep. Daytime high blood pressure
(HBP) was defined as taking antihypertensives, or having a systolic blood pressure
(SBP)≥140 or a diastolic blood pressure (DBP)≥90 at the patients’ first visit to
our clinic.
Results: A logistic regression analysis in the entire patients showed that patient’
age (p<0.00001), body mass index (BMI; p<0.00001), TS-Leq (p=0.00018), and
apnea-hypopnea index (AHI; p=0.012) were independent determinants of HBP.
The same analysis in the non-apneic (AHI<5) and normal-weight (BMI<25)
patients (n=252) showed only age (p<0.00001) and TS-Leq (p=0.0062) were
independent determinants of HBP. The Odds ratio for HBP at 6dB increase of
TS-Leq was 1.74 in the non-apneic normal-weight patients.
Conclusion: Tracheal sound intensity during sleep is a determinant of daytime high
blood pressure in non-apneic normal-weight patients. It may suggest a pathologic
role of non-apneic snoring.

3291
Acetazolamide improves cardiac dysrhythmias in patients with obstructive
sleep apnea at altitude. A randomized controlled trial
Tsogyal D. Latshang 1 , Yvonne Nussbaumer-Ochsner 1 , Barbara Kaufmann 1 ,
Silvia Ulrich-Somaini 1 , Malcolm Kohler 1 , Robert Thurnheer 2 , Ivan Fauchère 3 ,
Ardan M. Saguner 3 , Frank Scherff 3 , Firat Duru 3 , Konrad E. Bloch 1 . 1 Sleep
Disorder Center and Pulmonary Division, University Hospital, Zurich,
Switzerland; 2 Sleep Disorder Center and Pulmonary Division, Kantonsspital
Muensterlingen, Muensterlingen-Scherzingen, Switzerland; 3 Clinic for
Cardiology, Cardiovascular Center, University Hospital, Zurich, Switzerland

Heart rate, 1/min.
Bradycardia events, 1/d
Ventricular extrabeats, 1/d
Afib & supraventricular runs, 1/d
Nocturnal oxygen saturation, %
Apnea/hypopnea index, 1/h

490m

Altitude, placebo

Altitude, AC

67 (60; 76)
0 (0; 14)
24 (0; 163)
0 (0; 0)
93 (92; 94)
51 (42; 73)

75 (68; 83)*
3 (0; 178)
31 (4; 428)*
0 (0; 1)*
87 (86; 89)*
70 (56; 89)*

73 (67; 81)*
0 (0; 17)§
26 (4; 291)*
0 (0; 2)
89 (87; 91)*§
54 (46; 63)§

Medians (quartiles), n=43. Bradycardia events=heart rate <50/min. for >4 beats. Afib = atrial
fibrillation. *P<0.05 vs. 490m, § P<0.05 vs. placebo.

Conclusions: The increased heart rate and the higher prevalence of dysrhythmias at
altitude are consistent with increased sympathetic tone associated with hypoxemia.
AC reduces bradycardia events at altitude, possibly by improving sleep disordered
breathing.
Grants: Swiss National Science Foundation; Lung League of Zurich; Clinical
Trials Center, University Hospital of Zurich, Switzerland.
3292
Impact of CPAP treatment on the changes of maxi-k+ channel beta subunit-1
expression in patients affected by sleep apnea-hypopnea syndrome (SAHS)
Candela Caballero 1 , Ángeles Sanchez Armengol 1 , Mª.
Jesús Dominguez-Simeón 2 , María Abad 1 , Carmen Carmona 1 , Pablo Stiefel 2 ,
Francisco Capote 1 . 1 Unidad Médico-Quirúrgica Enfermedades Respiratorias,
Virgen del Rocío Hospital, Sevilla, Spain; 2 Unidad de Hipertensión, Virgen del
Rocío Hospital, Sevilla, Spain
Regulatory function on the vasodilatation of the maxi-K+ channel beta1 subunit
has been described in mouse model. CPAP treatment was shown to be related with
an increase of the beta1subunit expression.
Objective: To determine the relations between oxymetric and endothelial situation
and subunit beta1 expression in the moment of recruitment and after 3 month of
CPAP in SAHS patients.
Methods: Prospective study in SAHS patients with CPAP (3 months). SAHS was
defined as an apnea-hypopnea index (AHI) ≥15 (cardiorespiratory polygraphy).
Endothelial function was evaluated with a test of postocclusive hyperemia by
Laser-Doppler flowmetry. Beta1-subunit mRNA expression was made by a blood
test in peripheral blood leukocytes.This two determinations were repeated 3 months
after CPAP, calculating the parameter beta1b-beta1a.
Results: 33 patients were enrolled with 66,7% males. Polygraphy showed a mean
AHI of 61±25.8, desaturation index 60±25, nocturnal saturation 89.45±4.8(%),
minimum nocturnal saturation 53.87±20.34(%) and CT90 of 31.3±22.7(%). When
investigating the parameter beta1b-beta1a we found a negative correlation with:
nocturnal saturation (%) (R= -0.3, p=0.02),minimum nocturnal saturation (%) (R=
-0.4, p=0.01) and area under the curve (PU/s), (R= -0,46, p=0.01) and a positive
correlation with CT90 (R=0.3, p=0.04) and the slope (PU) (R=0.4, p=0.001).
Conclusions: In our study population individuals showing worst oxymetric parametres or basal vascular endothelial situation initially achieved after 3 month of CPAP
the most important improvement of beta1 subunit levels (expressed as higher values
in the difference beta1b-beta1a).

368. New developments in paediatric respiratory
physiology
3293
Ventilatory response to hypercarbia in newborns of smoking and substance
abusing mothers
Kamal Ali 1 , Ravindra Bhat 1 , Kim Wolff 2 , Simon Hannam 1 , Gerrard Rafferty 1 ,
Anne Greenough 1 . 1 Division of Asthma, Allergy and Lung Biology, King’s
College London, United Kingdom; 2 Addiction Sciences, King’s College London,
United Kingdom

Background: Untreated lowlanders with obstructive sleep apnea syndrome (OSA)
benefit from acetazolamide (AC) during an altitude stay in terms of improved nocturnal oxygenation, breathing disturbances and sleep quality (Nussbaumer-Ochsner,

Infants of smoking and substance abusing mothers have an increased risk of
sudden infant death. A possible explanation for the association is that such infants have neurodevelopmental abnormalities which adversely affect the control of
ventilation.
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Aims: To test the hypothesis that infants of substance abusing mothers (SA) and of
smoking mothers (SM) compared to infants of non substance abusing, non-smoking
mothers (controls) would have a poorer ventilatory response to hypercarbia.
Methods: Infants were assessed before maternity/neonatal unit discharge. Respiratory flow (and tidal volume) was measured using a pneumotachograph inserted
into a face mask placed over the infant’s mouth and nose. The ventilatory responses
to three levels of inspired carbon dioxide (baseline = 0%, 2% and 4% CO2 ) were
assessed.
Results: 8 SA, 15 SM and 15 control infants were assessed. The birth weight
of the controls was higher than the SA and SM infants (p=0.01). At baseline
SA infants had a higher respiratory rate (p=0.03) and minute volume (p=0.049)
compared to controls and SM infants (Table). Both the SA and SM infants had a
lower respiratory response to 2% (p=0.02) and 4% (p=0.004) CO2
Control

SM

SA

p

Baseline minute volume (ml/kg/min)
295 (150–390) 301 (228–398) 373 (145–526) 0.049
% change in minute volume at 2% CO2
38 (7–87)
20 (–5–53)
27 (6–48)
0.02
% change in minute volume at 4% CO2 96 (32–153)
61 (4–103)
61 (14–134) 0.004

Conclusion: These results are consistent with infants of smoking and substance
abusing mothers having a dampened ventilatory response to hypercarbia.

3294
The acute effect of surgical repair of mitral valve insufficiency on airway and
respiratory tissue mechanics and pulmonary hemodynamics in children
Iliona Malaspinas 1 , Lionel Chok 4 , Maurice Beghetti 3 , Walid Habre 1 ,
Ferenc Petak 2 . 1 Anesthesiology, Pharmacology and Intensive Care, University
Hospital, Geneva, Switzerland; 2 Department of Medical Physics and Informatics,
University of Szeged, Hungary; 3 Paediatric Cardiology Unit, Children’s
University Hospital of Geneva, Switzerland; 4 Medicine, Universtity of Geneva,
Switzerland
Rationale: Increased pulmonary blood flow and pressure were shown to be responsible for the lung function impairment in children with congenital heart
diseases (Anesthesiology, 110: 1348-55, 2009). We assessed whether mitral valve
insufficiency (MVI) leading to postcapillary pulmonary hypertension is reflected
in the mechanical properties of the respiratory system, and whether surgical repair
of MVI improves respiratory mechanics in children.
Methods: Airway resistance (Raw), respiratory tissue damping (G) and elastance
(H) were obtained by forced oscillations in 8 children aged 12±2 (Mean±SD)
years under general anaesthesia before and immediately after surgical repair of the
MVI. Concomitantly, pulmonary arterial pressure (PAP) was directly measured in
the pulmonary artery before aortic cannulation and chest closure.
Results: Surgical repair of MVI led to strong tendency in the mean PAP for
a decrease (from 33.0±12 to 27.7±9.0 mmHg, p=0.054). These postoperative
pulmonary haemodynamical changes were associated with significant decreases
in Raw (5.5±1.7 to 4.4±1.1 cmH2O.s/l, p=0.008) with no significant effects on
G (11.5±5.2, 10.1±3.1 cmH2O/l, p=0.7) and H (60.2±9.5, 65.2±13.7 cmH2O/l,
p=0.2). Postoperative changes in Raw and PAP exhibited no significant correlation.
Conclusions: These findings demonstrate an immediate improvement of airway
function after surgical repair of MVI in children. Further experiments are needed
to clarify the role of the direct effect of the postoperative decrease in postcapillary
pulmonary hypertension and vascular engorgement in this beneficial change.
Supported by SNSF grant 3200B0-118231.

3295
Reversibility of airway obstruction to diagnose asthma in children using
forced oscillations: Inspiration, expiration does it matter?
Iulia Ioan, Silvia Varechova, Claude Bonabel, Thanh Le Tuan, Cyril Schweitzer,
François Marchal. Explorations Fonctionnelles Pédiatriques, Hôpital d’Enfants,
Vandoeuvre-lès-Nancy, France
Estimating reversibility of bronchial obstruction is part of the routine management
of asthma. It is still not clear what forced oscillation technique (FOT) parameter
response to salbutamol best differentiates asthmatics from controls.
The aim of the study was to compare the ability to detect a different response to
salbutamol between asthmatic and healthy children for the following parameters:
respiratory resistance (Rrs), reactance (Xrs), impedance (Zrs) and admittance (Ars,
the reciprocal of Zrs).
Methods: 79 asthmatics and 20 controls aged 4–11 y were included. FOT mesurements were obtained using a single sinusoidal pressure oscillation at 8 Hz. The
parameters were computed separately in inspiration (I) and expiration (E). Reversibility was expressed as percentage from the corresponding baseline, except
for Xrs – frequently close to zero – expressed as percentage of the baseline Zrs.
The ability for each parameter to separate asthmatics from controls was tested at
different decision levels by computing the Youden index (Y), a combination of
sensitivity and specificity, that ranges from -1 for a useless test to +1 for maximal
diagnostic value.
Results: The response to salbutamol showed larger Y in I than E for Rrs (0.31 vs
0.25) and Ars (0.38 vs 0.35). In contrast, Y was equivalent in I and E for Zrs (0.3)
and Xrs (0.11). The maximal Y value of 0.38 for Ars in I corresponded to 25%
increase after salbutamol.

Conclusion: The diagnostic value of the FOT depends on breathing. Inspiration usually provides better discrimination. The information may be important to
improve the diagnostic of asthma based on bronchial reversibility.

3296
Regional pulmonary function testing by electrical impedance tomography in
healthy children and children with asthma
Barbara Vogt 1 , Gunnar Elke 1 , Philipp von Bismarck 2 , Tobias Ankermann 2 ,
Norbert Weiler 1 , Inéz Frerichs 1 . 1 Department of Anesthesiology and Intensive
Medicine, University Medical Center Schleswig-Holstein, Campus Kiel,
Germany; 2 Department of Pediatrics, University Medical Center
Schleswig-Holstein, Campus Kiel, Germany
Introduction: Electrical impedance tomography (EIT) is able to assess regional
dynamic lung volume changes and to determine spatial distribution of lung function
in the chest cross-section. The aim of our study was to examine the regional lung
function in healthy children and children with asthma before and after exercise.
Patients and methods: 10 healthy children (11±3 yr, mean age±SD) and 10
children with asthma (12±3 yr) were examined by EIT during conventional
pulmonary function testing at baseline and after stairs running for 5 min. EIT
data were acquired at 33 scans/s (Goe-MF II CareFusion, Höchberg, Germany).
Regional forced vital capacity (FVC), forced expired volume in 0.5 s (FEV0.5 ) and
tidal volume (VT ) were determined in 912 EIT image pixels before and 3 min after
exercise. Spatial heterogeneity of ventilation was characterized by the coefficient of
variation (CV) calculated from all pixel values of FVC, FEV0.5 and VT . Statistical
analysis was carried out by paired and unpaired t-test for comparisons within and
between the groups.
Results: Significant exercise-dependent differences in CVFVC were found in both
groups whereas CVFEV0.5 and CVVT were not affected by exercise. CVFVC was
significantly different between the healthy children and children with asthma after but not before exercise. CVFEV0.5 and CVVT were not significantly different
between the groups both at baseline and after exercise.
Conclusion: EIT detected regional lung function differences between healthy children and children with asthma during forced full expiration. Future analysis should
aim at characterization of peripheral airways by novel EIT-derived measures of
regional lung function.

3297
Ventilation inhomogeneity in children with cystic fibrosis and primary ciliary
dyskinesia
Kent Green 1 , Frederik Buchvald 1 , Astrid Madsen 1 , Per Gustafsson 2 , Kim
G. Nielsen 1 . 1 Paediatric Pulmonary Service, Copenhagen University Hospital,
Copenhagen, Denmark; 2 Department of Paediatrics, Central Hospital, Skövde,
Sweden
Rationale: Ventilation inhomogeneity (VI) measured by multiple breath inert
gas washout (MBW) are common findings in cystic fibrosis (CF) children with
normal spirometry (1). Recently this was shown also in primary ciliary dyskinesia
(PCD) (2). The lower morbidity in PCD vs. CF would suggest that small airway
involvement is less severe in PCD. We therefore compared MBW indices reflecting
peripheral airway involvement in children with CF and PCD.
Methods: A cross sectional study was performed in 24 children with PCD and
25 with CF, matched by age and FEV1. N2 MBW in triplets (Exhalyzer D,
EcoMedics AG) and spirometry were performed within one occasion in clinically
stable patients. Lung Clearance Index (LCI), an index of global VI, and specific
indices of VI arising in the conductive (Scond) and the acinar (Sacin) airway zones
(2) were calculated and presented as z-scores based on new normative data (Houltz
B et al, ERS abstract 2012). They were compared between patient groups using
Mann-Whitney Test.
Results: There was no significant difference in LCI, Scond and Sacin (z-scores)
between the two patient groups, although LCI, z-scores tended to be higher in
PCD (Table 1).
Table 1. Demography and Results

N (males)
Age, yrs
BMI
FEV1, % pred.
LCI, z-scores
Scond*VT, z-scores
Sacin*VT, z-scores

CF

PCD

P value

25 (12)
12.3 (2.1)
17.1 (2.0)
99.3 (10.5)
8.1 (6.5)
10.6 (6.1)
6.0 (5.6)

24 (7)
13.0 (3.1)
18.1 (2.8)
95.4 (12.5)
11.6 (6.6)
11.0 (6.0)
8.5 (6.4)

–
0.48
0.25
0.57
0.07
0.83
0.18

Results expressed as mean (SD), unless otherwise stated.

Conclusion: In contrast to our expectations severity of peripheral airway involvement is similar in children with CF and PCD.
Reference:
[1] Respiration 2009;78:339; (2) Thorax 2012;67:49.
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3298
Ways to shorten the lung clearance index measurement II – How long to
wash?
Florian Singer, Sophie Yammine, Chiara Abbas, Markus Roos, Philipp Latzin.
Division of Pulmonology, Department of Paediatrics, Inselspital, University
Hospital, Bern, Switzerland

369. Pre-operative evaluation in thoracic surgery

Background: Inert gas multiple-breath washout (MBW) derived lung clearance
index (LCI) is a sensitive lung function parameter in subjects with mild cystic
fibrosis (CF) lung disease, but rarely measured in clinical routine due to lack of
available equipment and lengthy protocols. Using an available nitrogen (N2 ) MBW
setup (Exhalyzer D, Eco Medics, Switzerland), we assessed shortened N2 MBW
protocols for LCI.
Methods: Thirty-three school-aged children with CF and 21 controls performed
triplicate N2 MBW measurements. LCI was calculated as cumulative expired volume over functional residual capacity determined during N2 MBW at 9% (1/11th)
and 2.5% (1/40th, the current standard) end-tidal N2 concentration.
Results: LCI differed significantly between healthy and CF children at both
concentrations. The 9%-LCI was modestly associated with final 2.5%-LCI (R2
= 0.7) but took less time and was of similar diagnostic value. Comparing 9%and 2.5%-LCI, mean (SD) test duration was 1.0 (0.4) and 2.2 (1.0) min; mean
(95%CI) area under the receiver operating characteristic curve was 0.9 (0.8-0.9)
and 0.9 (0.8-0.9); and upper limits of normal LCI (4.5 and 8.4) correctly classified
72% and 74% of children, respectively. Mean (SD) coefficient of variation was 5.7
(3.9)% for 9%-LCI and 5.7 (3.2)% for 2.5%-LCI.
Conclusion: LCI determined at 9% end-tidal N2 concentration during N2 MBW is
repeatable, considerably faster, and identifies early CF lung disease with similar
diagnostic value compared to the standard LCI in the current study population.
This new shortened N2 MBW protocol seems promising for time-saving LCI
measurement in clinical routine.

3299
Association of sitting/standing height ratio and FEV1 in multi-ethnic school
children: The Size and Lung Function in Children (SLIC) study
Sooky Lum 1 , Jane Kirkby 1 , Rachel Bonner 1 , Samatha Sonnappa 1,2 ,
Angie Wade 3 , Emma Raywood 1 , Simon Lee 1 , Daniel Bailey 2 , Janet Stocks 1 .
1
Portex Respiratory Unit, UCL, Institute of Child Health, London, United
Kingdom; 2 Department of Paediatric Respiratory Medicine, Great Ormond Street
Hospital for Children NHS Trust, London, United Kingdom; 3 Centre for
Paediatric Epidemiology and Biostatistics, UCL, Institute of Child Health,
London, United Kingdom
Appropriate paediatric lung function reference equations for ethnic minorities are
lacking. We investigated the extent to which differences in body proportions as indicated by the sitting/standing height ratio(Sit/Stand Ht) explain ethnic differences
in FEV1 .
Methods: As part of the SLIC study (commenced 2011), standard anthropometry
including sitting height and spirometry were assessed in multi-ethnic London
school children. FEV1 was expressed in Z scores to adjust for sex, age and
height (Stanojevic2009). Statistical analysis was by univariable and multivariable
regression.
Results: 379 healthy children (age: 5-10y, 43% boys; 31% White, 44% Black;
13% Asian, 12% mixed/other) performed successful spirometry. Compared with
Whites, FEV1 was significantly lower in Black, Asian & “Other” children. On
univariable analysis ethnicity accounted for 28% and Sit/Stand Ht for 25% zFEV1
variation. In a multivariable model the combined contribution was 35% with
ethnicity contribution falling to 10%(Table).
Table: Linear regression showing ethnic differences in FEV1 before & after adjustment for
sit/stand height
zFEV1

Adjusted R2
Black
Asian
Other

Before adjustment

After adjustment

0.283
–1.2 (–1.4; –1.0)
–0.9 (–1.2; –0.6)
–0.5 (–0.7; –0.2)

0.352
–0.8 (–1.0; –0.6)
–0.6 (–0.9; –0.3)
–0.3 (–0.6; –0.1)

3300
Study of compensatory lung growth after right bilobectomy in a COPD
experimental model
Francine Almeida 1 , Beatriz Saraiva-Romanholo 1 , Rodolfo Vieira 2 ,
Henrique Moriya 3 , Fernanda Lopes 1 , Thais Mauad 4 , Milton Martins 1 ,
Rogerio Pazetti 5 . 1 Laboratory of Experimental Thepeutics, São Paulo University
Medical School, São Paulo, SP, Brazil; 2 Post Graduate Program in Biophotonics
Applied to Health Sciences, Nove de Julho University, São Paulo, SP, Brazil;
3
Telecommunications and Control (LEB), São Paulo University Polytechnic
Institute, São Paulo, SP, Brazil; 4 Pathology, São Paulo University Medical
School, São Paulo, SP, Brazil; 5 Laboratory of Thoracic Surgery Research-LIM61,
Heart Institute (InCor), Hospital das Clínicas da Faculdade de Medicina da
Universidade de São Paulo, SP, Brazil
Lung volume reduction surgery (LVRS) is one of the surgical approaches performed
in COPD patients waiting for lung transplant. We hypothesized that compensatory
lung growth (CLG) after LVRS is important to explain the improvement of life
quality in these patients after LVRS. We investigated the CLG physiological effects after right bilobectomy (LBX) in a COPD rodent model. Sixty-four rats were
assigned in 4 groups: saline+sham LBX (SS), saline+LBX (SO); elastase+sham
LBX (ES); and elastase+LBX (EO). Forty days after instillation with elastase
(5UI/100g) or saline, animals were underwent to sham surgery or right LBX
(middle and cardiac lobes). Eight animals from each group were killed after 2 (T1)
or 4 (T2) weeks and ventilatory parameters, lung tissue remodeling, gas exchange
area and inflammatory cells were measured. All elastase-treated animals showed
a typical destruction of lung parenchyma architecture with a decrease in elastic
fibers amount (11.1±4.1 and 9.4±2.7%, saline and elastase, respectively, p<0.05)
and an increase in average alveolar diameter (Lm) (66.5±6.1 and 94.3±18.6μm,
saline and elastase, respectively, p<0.05) and collagen fibers proportion (8.6±1.6
and 11.7±1.4%, saline and elastase, respectively, p<0.05). The CLG observed in
elastase-treated animals after LBX was followed by a decrease in Lm (94.1±13.9
and 76.8±10.9 μm, ES and EO, respectively, p<0.05), and an increase in lung
elastance (1.2±0.1 and 1.6±0.3cmH2 O/mL/s, ES and EO, respectively, p<0.05)
and elastic fibers (8.5±1.1 and 13.1±1.1%, ES and EO, respectively, p<0.05). We
conclude that the compensatory lung growth after LBX plays an important role in
the improvement of lung elasticity and function in COPD animals.

3301
The use of respiratory functional imaging to get better understanding of lung
resection surgery
Wim Vos 1 , Cedric Van Holsbeke 1 , Annelies Janssens 2 , Samir Vinchurkar 1 ,
Jan De Backer 1 , Wim D’hondt 2 , Wilfried De Backer 2 . 1 Respiratory, FluidDA nv,
Kontich, Belgium; 2 Respiratory Medicine, University Hospital Antwerp, Edegem,
Belgium
Aim: The aim of the present study was to get a better understanding of the impact
of lung resection surgery (LRS) on the respiratory function using respiratory
functional imaging (RFI).
Method: 7 patients underwent either a single (5/7) or double lobectomy (1/7),
or a full pneumectomy (1/7). All patients underwent lung function tests and CT
based RFI providing imaged Raw (iRaw), airway volume (iVaw) and internal flow
distribution before and after surgery.
Result: LRS causes deformation of the airways (see figure), a significant drop
in FEV1 (p=0.02), TCO (p=0.02) and VA (p=0.02) and an increase in Raw
(p=0.03). RFI shows decreased airway volume (iVaw,p=0.02) and increased resistance (iRaw,p=0.02). Changes in both iVaw and iRaw did correlate with changes
in FEV1 (p=0.007 and p=0.02). If iVaw, iRaw and lobar flow were recalculated

Conclusion: This study shows that Sit/Stand Ht accounts for some of the differences amongst ethnicities in FEV1 and provides further evidence that sitting height
should be an essential part of standard anthropometry. Further work to explore
the extent to which differences in body shape, size and composition contribute to
ethnic differences in lung function is in progress.
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after virtual resection, these data did correlate well with the observed postoperative
data (R2 =0.8,p<0.01; R2 =0.55,p<0.01; R2 =0.45,p<0.01).
Conclusion: RFI does provide insights in the influence of LRS on the postoperative
airway volumes, resistances and internal flow redistribution and can be used to
predict post-operative lung mechanics.

3302
Intraoperative marking of a small pulmonary nodule with the multi-axis
angiography system
Masahiro Mitsuoka 1 , Yusuke Okamoto 1 , Tohru Sakuragi 2 , Yuji Takeda 2 ,
Shigeki Morita 2 . 1 General Thoracic Surgery, Saga Prefectural Hospital, Saga,
Japan; 2 Thoracic and Cardiovascular Surgery, Saga University, Saga, Japan
Introduction: Often cases are difficult to identify the localization of small pulmonary nodule during operation, preoperative CT guided marking have been
described. However, there were some problems including air embolism, pneumothoracs or detection ratio. Now, we used Artis zeego (Siemens co ltd, Germany)
which drew up a CT-like image during operation to determine the localization of
the tumors for some cases. This is the first report of intraoperative marking using
the Artis zeego.
Material: Artis zeego is the first multi-axis angiography system based on robotic
technology that can be positioned the way a physician wants. It can be controlled
with far greater ease and precision than conventional C-arm system.
Methods: The patient was fixed lateral position under general anesthesia, and was
sterilize and draped on the operation table. After marking to the pleura where
was predicted the nearest portion from the nodule with a clip under the VATS
view, Artis zeego was entered and provide a CT-like image. After Artis zeego was
disconnected from the patient, the excision region was determined by the image.
Results: Four patients, five small pulmonary nodules were performed this procedure. All regions were successfully detected by the image and removed completely.
Since this system did not provide to detect pulmonary regions, there were some
problems including narrowing of the bed for lateral position, the little device, the
elbow or equipments were easy to strike on the machine when rotation.
Conclusions: This procedure could be an extremely useful and safety method for
intraoperative marking a small pulmonary nodule. We also need to resolve some
problems of this procedure such as the devices.

3303
The concept of prevention of postoperative respiratory complications in lung
surgery
Michael Kontorovich, Sergey Skornyakov, Igor Medvinsky, Igor Motus,
Dmitry Eremeev. Anesthesiology & Intensive Care, Urals Research Institute for
Phthisiopulmonology, Ekaterinburg, Russian Federation Research Department,
Urals Research Institute for Phthisiopulmonology, Ekaterinburg, Russian
Federation Research Department, Urals Research Institute for
Phthisiopulmonology, Ekaterinburg, Russian Federation Thoracic Surgery, Urals
Research Institute for Phthisiopulmonology, Ekaterinburg, Russian Federation
Anesthesiology & Intensive Care, Urals Research Institute for
Phthisiopulmonology, Ekaterinburg, Russian Federation
Objectives: Disciform atelectases can be a predictor of a severe postoperative
respiratory complications. The aim of the study was to elaborate a set of measures
aimed at prevention of these complications in patients subjected to operations on
the lungs.
Materials and methods: We compared two comparable (in terms of surgery,
comorbidities, age) groups of patients underwent lung resection. Two modes of
ventilation were used during the operation. In group I (n = 313) ventilation regimen
was CMV, standard techniques were used to create expiratory training with PEEP
2). In group II (n = 310) high frequency jet ventilation (HFJV) was carried out
(VT = 2 ml • kg-1; f = 100 min-1; I: E = 1:2). In the postoperative period in
group I traditional ventilation was conducted. In group II non-invasive mechanical
ventilation (Noninvasive HFJV) was used in Continuous Positive Airway Pressure
mode (VT = 2 ml • kg-1; f = 300 min-1; I: E = 1:1), inspiratory training was
applied. Chest radiograph was undertaken next day after surgery.
Results: In Group II, compared with the group I reduction in the incidence of
disciform atelectases was noted in first two days after surgery by 3.4 times.
Conclusion: On the base of the results obtained we formulated the concept of
prevention postoperative respiratory complications after lung resections, which is
as follows: 1.Intraoperative - conducting HFJV mode VPN, 2. On the first day
after surgery, x-ray control to detect the beginning of the disciform atelectases 3.
Holding in the immediate postoperative period of non-invasive mechanical ventilation in mode CPAPHF 4. In the delayed postoperative period breathing exercise
to improve the expanding of the lungs.

3304
Exercise test as preoperative predictor before pulmonary resection surgery
Ruth Diez, Nuria Marina, Elena Lopez Santa Maria, Maria Alfonso, Juan
B. Galdiz 2 . 1 Pneumology Dpt, Cruces Hospital, Barakaldo, Bizkaia, Spain;
2
Pneumology Dpt, Cruces Hospital Ciberes, Barakaldo, Bizkaia, Spain
Exercise test (V02) before pulmonary resection surgery was incorporated into the
new guidelines (A.Brunell Eur Respir J 2009; 34: 17-41) in the case that the

patient presents a FEV 1 and/or TlCO < 80% predicted, assuming that the exercise
test reproduce the situation of cardio-respiratory overload that occurs during the
surgical intervention.
Material and methods: Prospective descriptive study, three months, which included 48 patients evaluated for possible lung resection due to lung neoplasm who
presented values less than 80% in the FEV1 or TlCO and preformed a maximum
exercise testing to complete the preoperative assessment.
Results: Mean age (65±8 years); 41 M, 7F. According to the retrieved V02
patients were divided in 3 groups and comparing the values of the FEV 1 and
TlCO in each group Table I.
25 patients presented a DLCO and FEV1% < 80%, of them 4 presented a V02
between 10-15, 14 between 15-20 and 7 > 20. Correlations between FEV1 vs
VO2 (0,478,P < 001) and VO2 vs TlCO(0,287, P<0,065)
28/48 patients were operated and in the postoperative follow up(1 month) there was
no death and 8 (28.5%) of them had postoperative complications (2 empyema, 2
hemothorax, 1 fistula, 2 pneumonia, 1 respiratory failure). These patients presented
the following functional parameters FEV1 1686ml, DLCO 51.8%, 17.4 ml/kg/min
V02.

FEV1%

TlCO

VO2 (ml/kg/min)

N

Mean

< 10
10-20
> 20
< 10
10-20
< 20

0
24
15
0
22
15

0
60,61±17,30
73,00±15,82
0
60,74±17,97
78,13±19,12

p
0,002

P,009

Conclusions: Patients with mechanical and/or decreased gas exchange (< 80%),
present a lower (V02 max.) The use of the algorithm that includes as initial step
exercise test predicts a good postsurgery evolution.

3305
Six minute walk test (6MWT) in patients with diagnosis of lung cancer –
Clinical value in physiological evaluation candidates for surgical treatment
Monika Franczuk, Piotr Rudzinski, Jerzy Usiekniewicz, Marek Kram,
Renata Langfort, Stefan Wesolowski, Tadeusz Orlowski. Lung Function Dept,
Thoracosurgery Dept, Rehabilitation Dept., Dept of Pathology, National Research
TB and Lung Diseases Institute, Warsaw, Poland
The lung function testing (LFT) and assessment of exercise capacity in patients
with lung cancer are important tools for qualification for the surgery and estimation
the risk. However the commonly used 6MWT is not recommended by the current
guideline as a reliable method of evaluation (Brunelli 2009).
The aim of the study was to analyze the differences in LFT and 6MWT between
patients with and without complications after lung resection. The analysis included
127 operated pts (mean age 63,1±9,3 yrs, 80 M, 47 F), with histopathologically
confirmed NSCLC. Patients with a history of previous lung resection, chemotherapy or radiotherapy were not included into the study. The comparison of LF and
6MWT was performed and the differences between pts without (86 pts) and with
(41 pts.) postoperative complications (e.g. arrhythmias, PAL, hemorrhage) were
noted: FEV1 2,4 vs. 2,1L p=0,01 (91,3 vs. 75,5%, p<0,001), FEV1%FVC 69,2
vs. 60,3% (p<0,001), ppoFEV1 1,9 vs. 1,6 L, p = 0,01 (71,9 vs. 51,3%, p<0,001),
6MWT distance 430 vs. 415m (ns), SaO2 start 96,9 vs. 95,5% (p<0,001), SaO2
min 95,1vs. 92,2% (p<0,001). In univariate analysis ppoFEV1%pred., 6MWT
distance and minimal value of SaO2 during the test were significant prognostic
variables.
Conclusions: Patients with postoperative complications had lower lung function
indices (FEV1, ppoFEV1) and lower minimal saturation during 6MWT than those
with uneventful postoperative course. Those findings suggest that 6MWT, highly
reliable in estimating exercise tolerance in COPD patients, ILD and IPAH, can
be valuable also in assessment of lung cancer patients, candidates for surgical
treatment.

3306
Effect of pre-operative short-term rehabilitation on peak VO2 in patients
with NSCLC
Pierre-Olivier Bridevaux 1 , Jean-Marie Tschopp 2 , Chetna Bhatia 5 ,
Isabelle Frésard 1 , Fréderic Triponez 4 , Jean-Marie Schnyder 2 , John Robert 4 ,
Thierry Rochat 1 , Marc Licker 3 . 1 Pulmonary Care Division, University Hospitals,
Geneva, Switzerland; 2 Pulmonary Care Division, Reseau Santé Valais,
Sion/Montana, Switzerland; 3 Anesthesiology Division, University Hospitals,
Geneva, Switzerland; 4 Thoracic Surgery Division, University Hospitals, Geneva,
Switzerland; 5 Physiotherapy Division, University Hospitals, Geneva, Switzerland
Preoperative fitness is best assessed with cardio-pulmonary exercise testing (CPET)
in patients with non-small cell lung cancer (NSCLC). Peak Oxygen consumption
(VO2 peak) is predictive of short-term complications after thoracic surgery. Feasibility and effect of short-term (2 to 3 weeks) rehabilitation on fitness and short-term
outcomes are unknown.
We planned a pragmatic, randomized controlled trial (RCT) comparing short-term
rehabilitation (R) with usual care (UC) in patients with operable NSCLC.
Method: This ongoing study enrolls patients after baseline CPET from 2 centres in
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Switzerland. Intervention: preoperative three-times a week, intensive, respiratory
physiotherapist supervised interval training. Controls: usual care
Outcomes: Post-operative complication rate, short-term change in VO2 (baseline
and immediately before surgery), long-term fitness and quality of life.
Results: Up to december 2011, 65 patients were randomized, R n=31, UC n=34
(mean age 63.4 [10.5], FEV1 86.7% [23.5], DLCO 70.5% [19.0], VO2 peak
19.5 ml/min/kg [5.7] watt peak 86 W[38], 6MWT 370 m [101]). As reassessed
immediately before surgery VO2 peak (+2.3 [0.7] ml/min/kg, p=0.04), watt (+15.5
[4.6] W, p=0.04), 6MWT (+87 [15.5] m, p<0.01) improved in R but not in UC
patients.

370. Lung, heart, muscles and brain: the
pathway of oxygen during exercise in health and
COPD

3308
Lung structure and function in a rat model of emphysema: A longitudinal
study
Margit Szabari 1 , József Tolnai 1 , Balázs Maár 1 , Harikrishnan Parameswaran 2 ,
Erzsébet Bartolák-Suki 2 , Béla Suki 2 , Zoltán Hantos 1 . 1 University of Szeged,
Department of Medical Physics and Informa, Szeged, Hungary; 2 Boston
University, Biomedical Engineering Department, Boston, MA, United States

Conclusion: This interim analysis shows that short-term intensive rehabilitation is
feasible and improves fitness before surgery in patients with resectable NSCLC.

3307
Structured light plethysmography for the non-contact estimation of chest and
abdominal motion changes after thoracic surgery: pilot experience
Irisz Levai 3 , Simon Baker 2 , Willem de Boer 2 , Richard Iles 1 , Aman Coonar 3 .
1
Department of Respiratory Paediatrics, Addenbrookes Hospital, Cambridge
University Hospitals, Cambridge, Cambridgeshire, United Kingdom;
2
PneumaCare Ltd, St. John’s Innovation Centre, Cambridge, Cambridgeshire,
United Kingdom; 3 Department of Thoracic Surgery, Papworth Hospital,
Papworth Everard, Cambridgeshire, United Kingdom
Introduction: Structured Light Plethysmography (SLP) is a non-contact method
of studying chest and abdominal motion. SLP allows a representation of chest and
abdominal wall movement which can relate to tidal and spirometic volumes. This
can also be studied with a 3D-viewer.
Methods: We obtained serial data from 10 patients who underwent thoracic
surgery. They were scanned pre and postoperatively with a PneumaScan-P2™
device (PneumaCare, Cambridge, UK). A checkerboard grid of light was projected
onto the patients’ chest area. Two digital cameras, recorded the grid movement
during breathing. Data was presented as a respiratory volume trace over time and
as Konno-Mead plots for left v right hemi thorax and chest v abdomen movement.
A post operative patient is shown in figure 1.

Results: In some patients following thoracic surgery we demonstrate reduced chest
wall motion on the operated side. We find improvements in chest wall movement
over the recovery period. In one patient no significant difference in pre and post
op scans can be found. This patient had virtually no pain post-op and returned to
work 5 days after his limited thoracotomy and lung resection.
Conclusions: SLP can objectively measure chest wall movement in thoracic
surgery patients. There may be a role for it in monitoring post-operative recovery
and we are exploring this further.

Our aim was to evaluate the long term structure-function relations in a rat model of
emphysema. Rats were treated with porcine pancreatic elastase (50 UI, PPE, n=21)
or saline (controls, C, n=19) intratracheally. Before the treatment (day 0) and 3, 10,
21 and 105 days thereafter, respiratory impedance was measured with forced oscillation technique and tissue elastance (H) was calculated. At 3, 21 and 105 day the
lungs were fixed, sections were obtained and stained with hematoxylin and eosin,
modified Movat’s, Masson’s and Alcian blue method to visualize elastin, collagen
and proteoglycans. Randomly selected regions were photographed. The images
were automatically segmented and the equivalent diameter of alveolar airspaces
(D), mean elastin (Me), mean collagen content (Mc) and mean proteoglycan ratio
(Mp) were measured. H decreased through the time-course in the treated animals
(p<0.001). D was different between the control and the treated groups at 21
(p=0.027) and 105 days (p=0.004). Me increased in the treated groups (21 d, 105
d: p<0.001), Mc decreased in the treated groups (3 d, 21 d: p<0.001) and Mp
was different between the 2 groups (21 d: p<0.001, 105 d: p=0.016). Multiple
linear regression revealed significant correlations between H, D and Me/Mc/Mp
(r2 =0.7, p<0.001; r2 =0.712, p<0.001; r2 =0.547, p=0.042). We conclude that the
progression of emphysema in the PPE model occurs by gradual septal wall failures
leading to enlarged airspaces, which in turn decreases the tissue elastance of the
lung. This irreversible process results in strong functional and microstructural
relations with the components of the extracellular matrix.

3309
Cerebral cortex blood flow, oxygen delivery and oxygenation during
normoxic and hypoxic exercise in healthy humans
Zafeiris Louvaris 1,2 , Ioannis Vogiatzis 1,2 , Helmut Habazettl 3,4 ,
Vasileios Andrianopoulos 1 , Harrieth Wagner 5 , George Zakynthinos 1 ,
Charis Roussos 1 , Peter Wagner 5 . 1 Department of Critical Care Medicine and
Pulmonary Services, Evangelismos Hospital, “M. Simou, and G.P. Livanos
Laboratories”, National and Kapodistrian University, Athens, Greece;
2
Department of Physical Education and Sport Sciences, National and
Kapodistrian University, Athens, Greece; 3 Institute of Physiology, Charité
Campus Benjamin Franklin, Berlin, Germany; 4 Institute of Anesthesiology,
German Heart Institute, Berlin, Germany; 5 Department of Medicine, University
of California San Diego, La Jolla, CA, United States
Background: During maximal hypoxic exercise a reduction in cerebral oxygen
delivery may constitute a signal to terminate exercise.
Aim: To investigate whether the rate of increase in cerebral cortex oxygen delivery
is limited in hypoxic compared to normoxic exercise.
Methods: We assessed frontal cerebral cortex blood flow using near infrared spectroscopy and the light-absorbing tracer indocyanine green dye, as well as frontal
cortex oxygen saturation (StO2 %) in 11 cyclists during incremental exercise to the
limit of tolerance (WRmax ) in normoxia and acute hypoxia (FI O2 :0.12).
Results: In normoxia, cerebral cortex blood flow and oxygen delivery increased
(p<0.05) from baseline to sub-maximal exercise reaching peak values at nearmaximal exercise (80%WRmax : 287±9W; 81±23% and 75±22% increase relative
to baseline, respectively), both leveling off thereafter up to WRmax (382±10W).
Cerebral cortex StO2 % did not change from baseline (66±3%) throughout graded
exercise. During hypoxic exercise, cerebral cortex blood flow increased from baseline to sub-maximal exercise peaking at 80%WRmax (213±6W; 60±15% relative
increase) before declining towards baseline at WRmax (289±5W). Despite this,
cerebral cortex oxygen delivery remained unchanged from baseline throughout
graded exercise, being at WRmax lower than at comparable loads (287±9W) in
normoxia (by 58±12%). Cerebral cortex StO2 % fell from baseline (58±2%) on
moderate exercise in parallel with arterial oxygen saturation, but then remained
unchanged to exhaustion (47±1%).
Conclusion: Cerebral cortex oxygen delivery is limited in hypoxia compared to
normoxia, thus potentialy compromising maximal exercise capacity in hypoxia.
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Cerebral cortex oxygen delivery and exercise limitation in patients with
COPD
Ioannis Vogiatzis 1,2 , Zafeiris Louvaris 1,2 , Helmut Habazettl 3,4 ,
Vasileios Andrianopoulos 1 , Harrieth Wagner 5 , George Zakynthinos 1 ,
Charis Roussos 1 , Peter Wagner 5 . 1 Department of Critical Care Medicine and
Pulmonary Services, Evangelismos Hospital, “M. Simou, and G.P. Livanos
Laboratories”, National and Kapodistrian University, Athens, Greece;
2
Department of Physical Education and Sport Sciences, National and
Kapodistrian University, Athens, Greece; 3 Institute of Physiology, Charité
Campus Benjamin Franklin, Berlin, Germany; 4 Institute of Anesthesiology,
German Heart Institute, Berlin, Germany; 5 Department of Medicine, University
of California San Diego, La Jolla, CA, United States

Introduction: Right ventricular (RV) workload assessed by RV Stroke Work
Index (RVSWI) is a negative predictor of outcome in acute respiratory failure.
Cardiopulmonary exercise testing (CPET) may have a role in detecting central
circulatory impairment (CCI) in patients before lung transplantation (LTx) at risk
for impaired RV function.
Aims and objectives: To demonstrate correlation of ventilatory inefficiency (VI)
on CPET for detection of CCI in patients before LTx with RVSWI.
Methods: 172 patients undergoing evaluation for LTx who had CPET and right
heart catheterization were included. RVSWI (stroke volume index*(mean pulmonary arterial pressure - mean right atrial pressure)*0.0136) was calculated from
invasive hemodynamic data. Pearson’s correlation, significance 0.05, was assessed
between RVSWI and CPET parameters.
Results: RVSWI correlates highly with VI and inversely with hemodynamics on
CPET, but not with peak capacity or workload.

Background: During hypoxic exercise in healthy humans, limited frontal cerebral
cortex oxygen delivery may signal the brain to cease exercise.
Aim: Whether in patients with COPD experiencing exercise-induced arterial O2
desaturation, frontal cerebral cortex oxygen delivery is reduced, remains unknown.
Methods: By near infrared spectroscopy, we measured both frontal cerebral cortex
blood flow (CBF) using indocyanine green dye, and cerebrovascular O2 saturation
(%StO2 ) in 12 COPD patients during constant-load exercise at 75% of peak
capacity. Subjects exercised breathing air, 100% O2 or normoxic heliox, the latter
two in balanced order.
Results: Time to exhaustion breathing air was less than for oxygen or heliox
(394±35 vs. 670±43 and 637±46 sec, respectively). In each condition, CBF
increased from rest to exhaustion. At exhaustion, CBF was higher breathing air
and heliox than oxygen (30.9±2.3 and 31.3±3.5 vs. 26.6±3.2 ml·min-1 ·100g-1 ,
respectively), compensating lower arterial O2 content (CaO2 ) in air and heliox, and
leading to similar frontal cerebral cortex oxygen delivery (air: 5.3±0.4, O2 : 5.5±0.6
and heliox: 5.6±1.0 ml·O2 ·min-1 ·100g-1 ). In contrast, end-exercise %StO2 was
greater breathing oxygen compared to air or heliox (67±4 vs. 57±3 and 53±3%,
respectively), reflecting CaO2 rather than frontal cerebral cortex oxygen delivery.
Conclusion: Prolonged time to exhaustion by oxygen and heliox despite similar
cerebral cortex oxygen delivery as in air, lower %StO2 with heliox than oxygen,
yet similar endurance time, and similar %StO2 on air and heliox despite greater
endurance with heliox, do not support the hypothesis that cortical oxygen delivery
is important in limiting exercise capacity in COPD.

3311
Tissue oxygenation profiles during prolonged exercise in hypoxia
Samuel Verges 1 , Thomas Rupp 1 , Marc Jubeau 2,3 , Bernard Wuyam 1 ,
Guillaume Millet 1,2 , Stéphane Perrey 4 . 1 HP2 Laboratory, INSERM, Joseph
Fourier University, Grenoble, France; 2 LPE Laboratory, Lyon University, St
Etienne, France; 3 MIP Laboratory, Nantes University, Nantes, France; 4 M2H
Laboratory, Montpellier University, Montpellier, France
Introduction: Tissue oxygenation is altered during hypoxia (H) at rest and during
exercise(1) . It remains however debated whether these perturbations are similar
between tissues as well as between cerebral areas implicated in motor output. The
purpose of our study was to assess the effect of hypoxic exposure on quadriceps,
prefrontal (PFC) and motor cortices oxygenation during prolonged submaximal
cycling in H.
Methods: After a 4-h wash-in period, either in normoxia or H, 12 subjects
performed a 80-min cycling exercise at 45% of their maximal aerobic power
(NE FiO2 =21%, HE FiO2 =11%). A 3rd condition (HR FiO2 ∼9%) consisted in
a 80-min resting period in which the arterial saturation (SpO2 ) reached during
HE was matched by adjusting FiO2 . Oxy[HbO2 ]- deoxy[HHb]- and total[THb]haemoglobin changes were measured on each site by near-infrared spectroscopy.
Results: HR and HE resulted in similar SpO2 reduction (∼ -20%). Quadriceps
exercise-induced [HbO2 ] reductions were associated with increased and unchanged
[THb] in NE and HE respectively, while [THb] dropped significantly in HR . PFC
showed a large [THb] increase at exercise with a four-fold [HbO2 ] increase in
NE compared to HE . Motor cortex showed similar [HbO2 ] changes than PFC in
HR but not at exercise. Indeed, motor cortex [THb] was stable in HE and NE
while [HbO2 ] decreased and [HHb] increased in NE , these latter changes being
significantly accentuated in HE .
Discussion: This study quantifies for the first time the respective effects of
prolonged cycling exercise and SpO2 drop on muscle and cerebral oxygenation responses in H and demonstrates important specificities between tissues and cortical
sites.
References:
[1] Verges et al., in press, Am J Physiol.

3312
Exercise testing confirms the role of impaired central circulatory function
and elevated right ventricular stroke work index in patients undergoing lung
transplantation
Matthew Bartels 1 , Hilary Armstrong 2 , Tomoko Kato 3 , Matthew Bacchetta 4 ,
Christian Schulze 5 . 1 Rehabilitation and Regenerative Medicine, Columbia
University, Nerw York, NY, United States; 2 Division of Cardiology, Department of
Medicine, Columbia University, New York, NY, United States; 3 Surgery, Columbia
University, New York, NY, United States

Correlation of RVSWI and CPET parameters

Peak VE (L)
Peak SBP (mmHg)
Peak DBP (mmHg)
Peak PetCO2 (mmHg)
Resting PetCO2 (mmHg)
Peak VE/VCO2
Peak VO2 (L/min)
Peak Watts

RVSWI Pearson Correlation

Significance

0.241
–0.273
–0.178
–0.263
–0.216
0.204
0.124
0.069

0.003*
0.001*
0.033*
0.009*
0.009*
0.013*
0.136
0.415

*p<0.05; VE, Minute Ventilation; SBP, systolic blood pressure; DBP, diastolic blood pressure;
PetCO2, Pressure of end tidal CO2; VCO2, Rate of carbon dioxide produced; VO2, volume of
oxygen consumed.

Conclusions: High right ventricular workload correlates with ventilatory inefficiency and impaired hemodynamics on CPET. Thus, exercise parameters may
predict right ventricular work and LTx outcomes.

3313
Additive effects of non-invasive ventilation to hyperoxia on pre-frontal
cerebral oxygenation during exercise in patients with COPD
Miguel Rodrigues, Mayron Oliveira, Erika Treptow, Aline Souza, J.
Alberto Neder. Pulmonary Function and Clinical Exercise Physiology Unit
(SEFICE), Respiratory Division, Department of Medicine; Federal University of
São Paulo – Paulista School of Medicine (UNIFESP-EPM), Sao Paulo, SP, Brazil
Rationale: Changes () in cerebral oxygenation (COx) during exercise are modulated by the dynamic coupling between O2 delivery (cerebral blood flow and
arterial O2 content) and O2 utilization. Non-invasive positive pressure ventilation
(NIV) per se may improve the central haemodynamic responses to exercise thereby
enhancing COx in patients with chronic obstructive pulmonary disease (COPD).
Objective: To investigate the effects of NIV (inspiratory pressure= 16 cmH2 O
and end-expiratory pressure= 5 cmH2 O) plus hyperoxia (HiOx, FIO2 = 0.4) versus
HiOx alone on COx during ramp-incremental exercise in patients with moderateto-severe COPD.
Methods: Thirteen non-hypercapnic males (FEV1 =48.8±15.1% predicted) were
randomly assigned to receive each intervention on different days. COx was
determined by near infrared spectroscopy (fold-changes in HbO2 ), oxyhemoglobin
saturation by pulse oximetry (SpO2 ), and cardiac output (QT ) by impedance
cardiography.
Results: As expected, SpO2 remained near 100% throughout the tests (p>0.05).
Area under COx on HiOx was significantly correlated with QT (r=0.82). Peak
exercise capacity did not differ between interventions (74±20 W vs. 78±19 W;
p<0.05). NIV-HiOx was associated with larger increases in COx at sub-maximal
levels of exercise compared to HiOx (p<0.05). Iso-work rate QT was larger with
NIV-HiOx than HiOx (2.0±0.5 vs 1.6±0.6 fold-changes, p<0.05) and related to
improved stroke volume (p<0.05).
Conclusions: NIV adds benefit to HiOx in increasing pre-frontal cerebral oxygenation in patients with COPD, an effect associated with enhanced central
haemodynamic responses to exercise.

3314
Central hemodynamics, pleural pressure and normoxic heliox during
exercise in patients with chronic obstructive pulmonary disease
Bart Boerrigter 1 , Harm-Jan Bogaard 1 , Herman Groepenhoff 1 , Nico Westerhof 1,2 ,
Anton Vonk-Noordegraaf 1 . 1 Pulmonary Diseases, VU Universtiy Medical Center,
Amsterdam, Netherlands; 2 Physiology, Institute for Cardiovascular Research, VU
Universtiy Medical Center, Amsterdam, Netherlands
Background: Altered pulmonary mechanics, due to airway obstruction, are thought
to hamper cardiac function during exercise in patients with COPD. If so, improving
airflow would lead to an enhanced cardiac function.
Methods: Pleural pressure, dynamic hyperinflation and central hemodynamics, by
right heart catheterisation, were simultaneously measured in patients with moderate
to very severe COPD at rest and during exercise; both in ambient air and while
breathing a normoxic helium-oxygen mixture (heliox).
Results: Seventeen patients were included (FEV1 : 53±17%, FEV1 /VC: 42±10%).
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Breathing heliox lowered expiratory pleural pressure at rest (3.8±2.6 to 1.8±2.3
mmHg) and during exercise (8.2±3.6 to 6.1±3.3 mmHg), both p<0.05. During
exercise we did not find any improvements in stroke volume or cardiac output.
At rest we found improvements in cardiac output (6.1±1.4 to 6.6±1.1 L/min/m2 ),
stroke volume (80±22 to 87±19 ml/m2 ) and mixed venous oxygen saturation
(66±6 to 69±6%; all p<0.05). Dynamic hyperinflation did not improve with
heliox.
Conclusion: Heliox breathing did not affect cardiac function during exercise.
This implies that altered pulmonary mechanics do not substantially affect cardiac
function during exercise in COPD.

3315
Evaluation of mechanisms determining endothelial function in patients with
COPD
Christian F. Clarenbach 1 , Anne C. Stoewhas 1 , Arnoldus J.R. van Gestel 1 ,
Giovanni Camen 1 , Valentina A. Rossi 1 , Noriane Sievi 1 , Oliver Senn 2 ,
Robert Thurnheer 3 , Erich W. Russi 1 , Malcolm Kohler 1 . 1 Pulmonary Division,
University Hospital, Zurich, Switzerland; 2 Institute of General Practice and
Health Services Research, University of Zurich, Switzerland; 3 Pulmonary
Division, Cantonal Hospital of Munsterlingen, Switzerland
Background: COPD is associated with increased cardiovascular mortality. Factors
contributing to vascular damage in patients with COPD are mostly unknown.
However, it has been suggested that airflow limitation, systemic inflammation,
oxidative stress, sympathetic activation, hypoxia and impaired physical activity
may lead to endothelial dysfunction and underpin this association.
Objective: To determine the impact of airflow obstruction, systemic inflammation, oxidative stress, sympathetic activation, hypoxia and physical activity on
endothelial function in COPD.
Methods: In patients with stable COPD (GOLD stage I-IV) assessments of endothelial function by flow-mediated dilatation (FMD), conventional cardiovascular
risk factors (Pocock-score), airflow obstruction (FEV1), systemic inflammation
(CRP), oxidative stress (malondialdehyde), sympathetic activation (baroreflexsensitivity), hypoxia (blood gases) and physical activity (steps per day) were
performed. Associations between endothelial function and these potential underlying mechanisms were assessed in univariate and multivariate analysis.
Results: 106 patients (35% GOLD stage I/II, 25% III, 40% IV) were included.
In univariate analysis FMD correlated with FEV1 (r=0.53, p<0.001), baroreflexsensitivity (r=0.25, p=0.01), and steps per day (r=0.27, p=0.01) but not with CRP,
malondialdehyde, hypoxia or Pocock-score. In multivariate analysis including all
proposed mechanisms only FEV1 and steps per day were independently associated
with FMD.
Conclusions: Endothelial function in COPD seems to be primarily determined by
the severity of airflow obstruction and the level of physical activity.

371. MDR- and XDR-TB: clinical and public
health experiences
P3316
Poor treatment outcomes of XDR-TB patients in resource-limited settings
Giovanni Sotgiu 1 , Elize Pietersen 2 , Rosella Centis 3 , Malika Davids 2 ,
Andrea Piana 1 , Devan Vaghela 2 , Kai Kliiman 4 , Lia D’Ambrosio 3 ,
Grant Theron 2 , Giovanni Battista Migliori 3 , Keertan Dheda 2 . 1 Epidemiology and
Medical Statistics Unit, Department of Biomedical Sciences, University of
Sassari, Italy; 2 Lung Infection and Immunity Unit, Division of Pulmonology &
UCT Lung Institute, Department of Medicine, University of Cape Town, South
Africa; 3 World Health Organization Collaborating Centre for Tuberculosis and
Lung Diseases, Fondazione S. Maugeri, Care and Research Institute, Tradate,
Italy; 4 Department of Pulmonary Medicine, University of Tartu, Estonia
Background: According to the last report of the World Health Organization 69,
countries have diagnosed at least one case of extensively drug-resistant tuberculosis
(XDR-TB). Treatment success rates for XDR-TB have been highly variable. To
gain further insight into this issue we compared outcomes in a low (LI) versus
middle/high income (MHI) countries.
Objective: To compare XDR-TB-related treatment outcomes (i.e. culture conversion and mortality) in MHI vs. LI countries
Methods: A comparative retrospective evaluation of a European (Estonia and
Italy) vs. South-African datasets, which included only culture-confirmed XDR-TB
cases, was performed. Covariates, potentially associated to negative or positive
treatment outcomes, were partially explored.
Results: A total of 235 XDR-TB patients were enrolled [61 from Europe (70.5%,
males) and 174 (51.2% males) from South Africa]. Their mean (standard deviation)
age was 47.0 (12.2) and 35.2 (11.2) years, respectively (P<0.001). HIV co-infection
was significantly more frequent in the South-African cohort (82/174, 47.1%, vs.
2/58, 3.5%; P<0.001). A higher proportion of deaths was recorded among SouthAfrican XDR-TB cases (61/174, 35.1%, vs. 14/61, 23.0%; P:0.08). By contrast,

the proportion of culture converters during anti-TB treatment was significantly
higher in the European group (28/57, 49.1%, vs. 33/174, 19.0%; P<0.001). HIV
co-infection was significantly associated with death, but not culture conversion, in
the combined cohort (aOR: 2.37; P:0.008).
Conclusion: Unfavorable outcomes, although common in both settings, are more
frequent in a resource-poor setting. These data can inform prevention and treatment
strategies for XDR-TB in different settings.

P3317
The incidence of multi drug resistant tuberculosis among patients receiving
standardized treatment regimen for suspected MDR-TB
Sablan Augusto Jr. 1 , Joven Gonong 1 , Lawrence Raymond 1 , Vivian Lofranco 2 ,
Vincent Balanag 1 . 1 Pulmonary Medicine, Lung Center of the Philippines,
Quezon City, Philippines; 2 Public Health Domicilliary Unit, Lung Center of the
Philippines, Quezon City, Philippines
The LCP-PMDT started the implementation of Standardized treatment regimen
for all smear positive Drug Resistant tuberculosis suspects. The appropriateness
of these regimens need to be evaluated. This is a Descriptive prospective cohort
study, the objective is to determine the Incidence of MDR-TB among patients
receiving Standardized Treatment regimen for suspected MDR-TB.
256 patients received standardized treatment regimen,180 patients have available
culture and DST results, 76 patients still have pending culture and DST results.
Of the 180 patients with available culture and DST results, 113 were confirmed
MDR-TB. 55 of 72 (76.3%) patients belonging to the others Non-DOTS multiple
treatment group were confirmed MDR-TB compared to 7 (30.3%) patients with
Non-DOTS with single treatment. 17 of 18(94%) patients who belonged to category I failure group were confirmed MDR-TB. 5 of 11 (45.5%) patients under
Category I RAD, 8 (33.3%) of 24 patients under category I relapse were confirmed
MDR-TB. 11 of 20 (55%) patients under category II relapse and 10 (90.1%) of 11
patients under category II failure were confirmed MDR-TB.
Conclusion: MDR-TB occurs more frequently among the standardized regimen B
group (category I failure, category II failure, and other Non-DOTS with multiple
treatment).
Recommendations: Initiation of standardized regimen for MDR-TB for patients
with Category I failure, Category II failure, category II relapse and those with
Non-DOTS with multiple treatment while awaiting the results of the DST. Category
II treatment regimen, should be used in category I RAD and category I Relapse
pending culture and DST results.

P3318
Non-pharmacological factors for the emergence of drug resistance in patients
of pulmonary tuberculosis: An Indian overview
J.K. Samaria 1 , Satyadeo Chaubey 2 . 1 Dept. of Chest Diseases, Instt of Medical
Sciences, Banaras Hindu University, Varanasi, UP, India; 2 Dept. of Chest
Diseases, J. N. Medical College, Sawangi-Wardha, Maharashtra, India
Aim: To evaluate the impact of or non pharmacological factors on the emergence
of drug resistant tuberculosis in eastern Uttar Pradesh.
Material and methods: 150 diagnosed cases of drug resistance pulmonary tuberculosis via culture and sensitivity were evaluated of their socio-economic
background with special reference to their literacy, annual income, housing, reason of discontinuation of treatment, migration status etc. Data was collected and
analysed statistically.
Observation: Prevalence of drug resistance was more in large families(76%),
with lower housing area per person(62%), with at least one migration history(75.33%), having at least one member previously sputum positive(65.33%)
and lower annual income(66%). Also was more in illiterates(58%). The reason
of discontinuation were adverse effect(18%), resolution of basic symptoms/early
asymptomatics(40%), advised by unqualified doctors(12%), social stigma(8%),
and non affordable private treatment(15.33%).
Table 1. Reason of discontinuation of drugs
Factors
No discontinuation
Adverse effects
Resolution of basic symptom (early asymptomatics)
Advised by unqualified doctors
Fear of related social stigma
Can’t afford expenditure of treatment

No. and percentage of total patients
10, 6.66%
27, 18%
60, 40%
18,12%
12, 8%
23, 15.33%

Conclusion: Role of socioeconomic factors can’t be denied in emergence of drug
resistance. Patient centered approach especially proper counselling may help in
this regard.
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The efficacy of a rifabutin-containing regimen for rifabutin-susceptible
multidrug-resistant tuberculosis
Kyung-Wook Jo, Wonjun Ji, Jiwon Lyu, Young Ju Jung, Sang-Do Lee, Woo
Sung Kim, Dong Soon Kim, Tae Sun Shim. Division of Pulmonary and Critical
Care Medicine, University of Ulsan College of Medicine, Asan Medical Center,
Seoul, Korea

expiry rate at the completion of 24 months of treatment were observed to be
7(7.1%) and 10(10.2%) respectively. Mean smear and culture conversion time
were 3.4±2.1 months (1-11) and 4.6±2.5 months (4-12) respectively. Sputum
smear and culture conversion rate were 75/81(92.5%) and 71/81(87.7%) respectively with only 10(10.2%) patients remained culture positive. Significant side
effects were experienced in only 17.4% patients.
Conclusions: Modified DOTS-PLUS strategy can be model for treatment of
MDR-TB in private sector.

Objective: We investigated the efficacy of a rifabutin (RBU)-containing regimen
for the treatment of RBU-susceptible multidrug-resistant tuberculosis (MDR-TB).
Methods: From 256 patients diagnosed with MDR-TB at Asan Medical Center in
South Korea between January 2006 and December 2010, 39 patients (15.2%) were
susceptible to RBU. Of these 39 patients, nine patients who were appropriately
treated with a RBU-containing regimen were included. Twenty-seven MDR-TB
patients who were resistant to RBU, were selected as a control group, and the
outcomes of both groups were retrospectively compared.
Results: In the nine patients with RBU-susceptible MDR-TB, their mean age was
43.7 years and the proportion of extensively drug-resistant TB (XDR-TB) was
44.4% (4/9). Baseline characteristics and the drug resistance pattern (except RBU)
did not differ between the two groups. Treatment success was achieved in all nine
patients in the RBU group: cure in six (66.7%) and treatment completion in three
(33.3%). On the other hand, the treatment success rate was 48.1% (13/27) and
treatment failed in 14 (51.9%) of the 27 patients in the control group (p = 0.012).
Conclusions: RBU seems to be useful in the treatment of MDR-TB in patients
who are susceptible to RBU.

P3320
Treatment outcomes of MDR-TB cases registered in Bucharest sector 4
during 2004-2008
Mirela Tigau, Ileana Dediu, Elmira Ibraim. TB and other Chronic Diseases,
“Marius Nasta” Institute of Pneumology, Bucharest, Romania
Introduction: Although the TB incidence rate declined significantly in Romania
in the last decade, from 142.2%ooo in 2002 to 90.2%ooo in 2010, the MDR-TB
remains at a rate of attention (2.9% in new and 10.9% in retreated cases).
Objective: To analyze the treatment outcomes of MDR-TB cases registered in the
TB Dispensary of Bucharest Sector 4, in order to optimize the TB control in its
territory.
Material and methods: We conducted an observational retrospective study of 78
MDR-TB cases registered in Bucharest Sector 4 since December 2004-December
2008. Data have been collected from the TB register of the dispensary, TB
information system, treatment records and epidemiological surveys.
Results: Out of 78 patients 35 have been included in the DOTS Plus project
financed by the Global Fund (GLC group) and 43 have been treated from NTP
resources (NTP group). Chronic patients represented 11.5% in GLC group and
30.3% in NTP group. By treatment history, 20% from GLC group and 46.5%
from NTP group have been treated with second line antiTB drugs in the past.
Overall success rate was 3 times higher in the GLC group (82.8%) than in the
other (27.9%).New cases had a success rate of 95% in the GLC and only 66.6% in
the NTP group. The relapses had a success rate of 72.7% in the GLC compared to
36.8% in the NTP group. The cases with second line medication in them histories
have a success rate of 57.1% in the GLC and just 5% in the NTP group.
Conclusion: The favorable outcome of MDR-TB patients in DOTS Plus project
demonstrates the real benefit brought by this project and its extension to all
MDR-TB patients in the country should be required.

P3321
Treatment outcome of multi drug resistant tuberculosis patients in modified
DOTS-PLUS: A new strategy
Rajendra Prasad 1 , Abhijeet Singh 2 , Rahul Srivastava 2 , Ramawadh
Singh Kushwaha 2 , Rajiv Garg 2 , Sanjeev Kumar Verma 2 , Giridhar Belur
Hosmane 2 , Amita Jain 3 , T.G. Ranganath 2 . 1 Pulmonary Medicine, U.P Rural
Institute of Medical Sciences & Research, Saifai, Etawah, Uttar Pradesh, India;
2
Pulmonary Medicine, CSM Medical University (Erstwhile King Georges
Medical University), Lucknow, UP, India; 3 Micobiology, CSM Medical University
(Erstwhile King Georges Medical University), Lucknow, UP, India
Background: Multi Drug Resistant Tuberculosis is a global problem and growing
threat to human health with notoriously difficult and challenging treatment.
Aims and objective: To study the treatment outcome with second line drugs in
patients of MDR-TB in modified DOTS-PLUS strategy.
Methods: A prospective cohort study analyzing 98 consecutive patients with
MDR-TB attending the Dept of Pulmonary Medicine, CSMMU, between June
2009 to Feb 2010 with follow-up till February 2012. All the patients were given
medications free of cost as per DOTS PLUS Protocol of Revised National Tuberculosis Control Programme (RNTCP). Treatment included monthly follow up,
adherence check up, radiological and bacteriological assessment (sputum smear
advised monthly till conversion then quarterly; culture for MTB at 0,4,6,12,18,24
months),intense health education and monitoring of adverse effects. Patients outcome considered as cure when atleast 2 of the last 3 cultures were negative and as
failure when the same were positive.
Results: All the patients had resistance to at least Isoniazid and Rifampicin
with mean no. of 3.02 drugs and were seronegative for HIV. Default rate and

P3322
Failures in treatment of patients according DOTS-PLUS program:
Medico-social predictors
Irina Felker 1,2 . 1 Department of Tuberculosis and Pulmonology, Siberian State
Medical University, Tomsk, Tomsk area, Russian Federation; 2 Department
Tuberculosis of Lungs, Tomsk Regional Clinical Tuberculosis Hospital, Tomsk,
Tomsk area, Russian Federation
The problem of treatment patients who suffering from multi drug resistance tuberculosis of lungs (MDR TB) is one of actual problems of phthisiology now.
Efficiency of treatment of this group patients according the program DOTS-PLUS
fluctuates in a range 61%-77%, and failure in treatment is registered in 3%-14%
of cases in different countries. The purpose of our research is revealing predictors
of failure in treatment of the patients suffering MDR TB.
200 MDR TB patients who were treated under program DOTS-PLUS in the Tomsk
region (from 2000 to 2008) have been included in case-control study. Patients with
failure in treatment (n=100) were in the main group, and patients (n=100) who
were cured were in the comparison group.
The age of patients varied from 16 till 75 years. The deficiency of body weight
(IWB =15.99 and less) has brought the contribution to formation failures in treatment (OR 11.0). Revealing cavernous tuberculosis at the initial stage increased
risk of failure more than in 5 times (OR 5.69). The complications increasing
risk of failure in treatment were respiratory insufficiency (OR 3.25), anemia (OR
13.78) and hemoptysis (OR 3.80). For therapy failure following accompanying
diseases had prognostic value: pathology of urinary system (OR 6.62), chronic not
obstructive bronchitis (OR 2.43), pathology of gastrointestinal tract (OR 2.32) and
alcoholism (OR 3.52).
Thus development of MDR TB and efficiency of its treatment depends from both
social, and medical factors which are necessary to consider at the initial stage of
treatment and to apply measures for their minimization.

P3323
Success of the patient-oriented approach to MDR-TB treatment in Tomsk
Oblast, Russia, 2000-2009
Sergey Mishustin 1 , Petr Golubchikov 1 , Alexandr Barnashov 1 , Vera Bayerlen 2 ,
Alexandr Golubkov 3 , Dmitriy Taran 3 , Nataliay Zemlyanaya 3 ,
Oksana Ponomarenko 3 , Olga Sirotkina 1 , Vera Golubchikova 1 ,
Evgeniy Anisimov 1 . 1 TB Dispencery, Tomsk Oblast TB Service, Tomsk, Russian
Federation; 2 Tomsk Oblast Department, Red Cross of Tomsk Oblast, Tomsk,
Russian Federation; 3 NGO, Partners in Health, Boston, MA, United States
In 2000-2009, 1141 MDR TB patients were treated in Tomsk Oblast (civilian sector). MDR-TB treatment effectiveness: 63.1% - cured, 12.6% - failed, 8.3% - died,
15.9 - defaulted. Since 2005, a patient-oriented approach has been developed (daily
food packages for patients’ motivation, treatment at home, Red Cross volunteers,
anti-alcohol campaign, searching for patients who miss treatment using social and
psychological support - “Sputnik” program etc.). This approach resulted in default
decrease from 29.3% (2003) to 10.4% (2009). MDR-TB reservoir decreased from
823 patients (2002) to 380 (2011), including 291 patients who are still on treatment.
From 2004 to 2011: TB incidence among new cases (per 100 000) decreased from
105.6 to 75.3 (by 28.6%), TB prevalence - from 205.2 to 104.9 (by 48.9%), TB
mortality - from 17.7 to 5.8 (by 67.2%). “Sputnik” (smear negative, without lung
distruction) among new cases increased from 25% (2005) to 40% (2011).
Conclusions: The patient-oriented approach significantly improved TB situation in
Tomsk Oblast. We are concerned that patients with “Sputnik” who are not provided
with in-depth examination might be admitted to general health care settings and
treated for pneumonia using fluoroquinolones.

P3324
Long term treatment outcome in multi drug resistant tuberculosis
Rajendra Prasad 1 , Abhijeet Singh 2 , Sanjay Verma 4 , Ramawadh
singh Kushwaha 2 , Rajiv Garg 2 , Sanjeev Kumar Verma 2 , Rahul Srivastava 2 ,
Amita Jain 3 . 1 Pulmonary Medicine, U.P Rural Institute of Medical Sciences &
Research, Saifai, Etawah, Uttar Pradesh, India; 2 Pulmonary Medicine, CSM
Medical University (Erstwhile King Georges Medical University), Lucknow, UP,
India; 3 Micobiology, CSM Medical University (Erstwhile King Georges Medical
University), Lucknow, UP, India; 4 Pulmonary Medicine, GSVM Medical College,
Kanpur, UP, India
Background: Multi Drug Resistant tuberculosis (MDR-TB) is an increasing
worldwide problem which is difficult to treat and has greater risk of relapse.
Aims and objective: To analyze long term treatment outcome with second line
drugs in patients with MDR-TB.
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Methods: A descriptive analyses of 93 consecutive patients with MDR-TB attending the Dept of Pulmonary Medicine, CSMMU, between June 1998 to February
2008 with follow-up till December 2010. All patients were admitted for average
duration of 70 days and received a regimen chosen from Kanamycin, PAS, Ethionamide, Cycloserine, Flouroquinolone, Isoniazid, Ethambutol and Pyrazinamide.
Patients outcome was considered as cure when atleast two of the last three (At 12,
18 & 24 m) cultures were negative and as failure when the same were positive.
Results: All the patients had resistance to at least Isoniazid and Rifampicin with
mean no. of 3.38 drugs. Average duration of pretreatment chemotherapy was
34.5 (10-62) months. Out of 93 patients enrolled, 75 completed the treatment as
planned, 5 patients died during treatment, and 13 patients abandoned it or lost to
follow up. Considering the best scenario cure rate was 93.33% (70/75) and in worst
scenario cure rate was 75.27% (70/93). Out of 75 cured, 68 came for follow-up for
mean duration of 53.3 (10-98) months.Relapse rate was 9.33%(7/75). Significant
side effects were experienced in 13 (13.98%) patients.
Conclusions: In MDR-TB patients, regimen consisting of Ethionamide, PAS,
fluoroquinolone and Cycloserine with injection Kanamycin in initial 4-8 months
appears to be safe and effective. MDR TB can be cured successfully with appropriate combination chemotherapy for an adequate duration requiring a strategic
approach.

P3325
Peculiarities and results of treatment in XDR pulmonary tuberculosis (PTB)
Sergey Skornyakov, Igor Motus, Elena Kildyusheva. Research Department, Urals
Research Institute for Phthisiopulmonology, Ekaterinburg, Russian Federation
Thoracic Surgery, Urals Research Institute for Phthisiopulmonology,
Ekaterinburg, Russian Federation Chemotherapy, Urals Research Institute for
Phthisiopulmonology, Ekaterinburg, Russian Federation
Objectives: There is no a single approach to the treatment of XDR PTB so the
results of treatment are still unsatisfactory. The aims of the study are to examine
its features and find optimal way of the treatment.
Materials and methods: Between 2004 and 2011, 58 patients completed the
treatment. Average age was 30,6 years. Close contact with PTB was in 30 (51,7%).
All the patients were with failure of previous treatment. There has been resistance
to at least H,R,Fq and one of injectional second-line drugs. Initially MDR was in
17 patients, XDR in 8 (all from household death contact!). Amplification of drug
resistance to XDR has been formed over three years. All patients received individualized therapy based on DST for at least 2 years. Later–generation fluoroquinolones
– Lfx or Mfx. When resistance to Km we used Cm. Of oral bacteriostatic 2nd
–line Pto, Cs, PAS. Of drug group 5 - Amx/Clv, Clr. Artificial pneumothorax and
pneumoperitoneum was applied in 26 patients, surgery was performed in16.
Results: Sputum culture conversion was achieved in 37 (63,7%) patients including
those subjected to collapse therapy and/or surgery. Late results were followed in
50 cases. Culture remains negative in 32 (64%) of patients including 22 of 26
after collapse therapy and 14 of 16 after surgery. That was confirmed by multiple
sputum culture examination in terms of more than a year.
Conclusion: The development of XDR PTB resulted from close household contact,
low adherence and lack of proper initial treatment. Application of collapse therapy
and surgery along with individualized therapy can improve the outcome.

P3326
Evaluation of characteristics and treatment results of patients treated as
multidrug resistant tuberculosis
Murat Yalçinsoy 1 , Hüseyin Arpag 1 , Tülin Kuyucu 1 , Ates Baran 1 ,
Mualla Partal 1 , O. Kaya Köksalan 2 , Esen Akkaya 1 . 1 Chest Disease, H.M.
Süreyyapasa Chest Disease and Chest Surgery Training and Research Hospital,
Istanbul, Turkey; 2 Molecular TB Epidemiology Laboratory, Institute for Medical
Experimental Research (DETAE), Istanbul University, Istanbul, Turkey
Multi-drug resistant tuberculosis (MDR-TB) is a disease that’s treatment is more
difficult, more therapeutic efficacy and toxicity of drugs used than drug-sensitive
TB. Cure rates are very different in the treatment of MDR-TB. In this study,
features and treatment outcomes of MDR-TB patients followed in two clinics of
our hospital were reported.
Among 79 MDR-TB patients, 58 (%73.4) were male, 21 (%26.6) were female; the
mean age was 36.24±13.75 (17-70) and all were HIV(-). 64 patient’s treatment
were completed and 15 patients are still under treatment. In 27 cases (34.2%)
had tuberculosis contact and 7 cases (9%) had a family history of MDR-TB.
25 (31.6%) cases had comorbid disease. 35 patients (44.3%) were evaluated as
primary and 44 (55.7%) were evaluated as secondary MDR-TB. The average
day of hospitalization was 162.76 (30-436). Radiologically, 11 (14%) cases had
common, 68 (86%) patients had limited disease. A mean number of 5.18±0.5
(5-7) second line drugs were administered, adverse effects of drugs were identified
in 36 (%45.5) patients. Sputum and culture conversion were provided at mean
1.8±1.3and 1.9±1.03 months in patients completed treatment, respectively. Of
the patients completed treatment, %84.4 (n=54) were classified as cured, %7.8
(n=5) were defaulters and %7.8 (n=5) died during treatment. Surgical resection
was applied in 2 patients. Treatment of 14 patients is still going on and sputum
conversions were provided mean 1.6. months.
Conclusion: At the end of the study, very high cure rate found in MDR-TB cases
young and had limited disease radiologically.

P3327
Use of linezolid in complex MDR-TB cases
Yi-Wen Huang 1 , Hsin-Chieh Tsai 1 , Ching-Nien Chang 2 , Wen-Ta Yang 3 .
1
Pulmonary and Critical Care Unit, 2 Surgery Department, Changhua Hospital,
Puxin Town, Changhua County, Taiwan; 3 Tuberculosis Department, Taichung
Hospital, Taichung, Taiwan
Introduction: The control of tuberculosis is facing challenges with the development of drug resistance as more drugs are used. Complex MDR-TB has recently
emerged as a global public health issue. In Taiwan, there are around 600-800
MDR-TB cases with 1.0% new TB cases, 6.2% retreatment cases and 10.0%
XDR-TB. Treating MDR-TB has become much more difficult, a new treatment
regimen is mandatory.
Aims: Our aim is to investigate the use of linezolid in treating complex MDR-TB.
Methods: For subjects with persistent positive sputa after a prolonged use of
2nd line drugs or resistance to more than 7 medications, linezolid was utilized.
Clinical, epidemiological and microbiological characteristics of all subjects were
collected. Drug tolerance, side effects and treatment outcomes of linezolid were
also recorded.
Results: Nine MDR-TB patients (6 men and 3 women with a median age of 47
years) received linezolid. The M. tuberculosis strains were resistant to a median
of 7 drugs. Culture conversion occurred in 5 cases at a median of 21 days. Six
out of 9 (69%) cases had side effects including mild to moderate-severe anemia,
thrombocytopenia, optic neuropathy, and peripheral neuropathy. Most side effects
resolved after linezolid was reduced or ceased. Linezolid was tolerated well by
most patients. However, one patient stopped due to severe side effects and one
died from non-TB caused co-morbidity.
Conclusions: Treatment for complex MDR-TB is complicated and timeconsuming, linezoid has appeared to be a potential drug with a high sputum
conversion rate and good tolerance. However, further study is required to determine the effect of linezolid in MDR-TB since the present study is limited by its
small size.

P3328
Treatment outcome and factors associated with unfavourable treatment
results in cases with multidrug-resistant tuberculosis in Bulgaria for the
period 2009-2010
Vladimir Milanov 1 , Mariya Zamfirova 1 , Tonka Varleva 1 , Elizabeta Bachiyska 2 ,
Antoniya Koleva 3 . 1 Directorate “Management of Specialized Donor-Funded
Programmes”, Ministry of Health, Sofia, Bulgaria; 2 National Tuberculosis
Reference Laboratory (NRL-TB), National Center of Infectious and Parasitic
Diseases (NCIPD), Sofia, Bulgaria; 3 Manager, Specialized Hospital for Active
Treatment of Lung Diseases, Gabrovo, Bulgaria
A retrospective study of all patients with MDR-TB in Bulgaria who started
treatment for the period September 2009-March 2010 was performed.
Aim: To make treatment outcome analysis and to determine the factors associated
with unfavourable treatment results in cases with MDR-TB.
Materials and methods: Medical records, recording and reporting forms for the
MDR-TB cases included in treatment and TB registries of the NRL-TB were
examined.
Results: A total of 50 MDR-TB patients with mean age 45.8 years started treatment
during the period. The male to female ratio was 2.3:1. Nineteen patients (38%)
were new, and the other 31 cases were previously treated: 12 relapses (24%), after
failure – 8 (16%), after default – 10 (20%). The median duration of recorded
disease before treatment was 3.1 years (range, 0-13). None of all the patients tested
for HIV had a positive result. Eight cases were found with XDR-TB during the
treatment: 4 in 2010, and 4 – in 2011. Treatment was given for 18-24 months,
including at least 12 months after culture conversion. Twenty four months after
beginning of treatment, 24 patients (48%) were cured, 19 patients (38%) died,
and one patient (2%) interrupted treatment. The cases with XDR-TB had higher
mortality rate than the other MDR-TB cases (75% vs. 30.9%).
Conclusion: This study shows high mortality rate in MDR-TB cases during
two years after treatment initiation. XDR-TB is the strongest predictor of poor
treatment outcomes. Previous TB treatment, weight loss and positive smears for
acid-fast bacilli at the start of treatment are the other important factors associated
with unfavourable treatment results.

P3329
The individual-tailored treatment regimens for multidrug-resistant
tuberculosis
Taisiya Ivanushkina, Sergey Borisov, Natalia Litvinova, Yulia Garmash. Clinical
Department, Moscow Research and Clinical Center for TB Control, Moscow,
Russian Federation
Background: MDR-TB treatment based, in common case, on K/Cap, Ofl/Lev, Pt,
Cs, PAS and, depend on the drug-resistance pattern (DRP), E and/or Z. But the
adequate chemotherapy regimen (min 3-4 drugs) is often impossible due to the
DRP and/or drugs intolerance.
Aims: To evaluate the effectiveness and safety of the individual-tailored regimens
(ITR) for new and re-treatment TB patients, based on total both express and liquid
and solid media DST and accessibility to TB drugs of the all lines (the present
Moscow TB Control Center setting).
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Methods: The prospective unblinded non-randomized one-centered study includes
66 pulmonary TB patients, 18-71 y.o., 40 male and 26 female. MDR-TB in 38
pts (14 new and 24 re-treatment), XDR-TB in 28 (4 and 24). The ITR included
in all cases first/second-line TB drugs (accordingly DRP and drug tolerance)
and linezolid (Lz), in 42 pts moxifloxacin (Mox) was used and azithromycin
(Az)/clarithromycin (Cl), meropenem (Mrn)/imipenem + cilastatin must be added.
Results: The sputum smear conversion for MDR-TB pts - 97,4% (37/38, 36 - at
the end of the 8th week) and for XDR-TB - 82,1% (23/28, 20 - at the end of
the 16th week). The severe side-effects, attributed to Lz, were obtained in 5 pts
(7,6%): peroneal neuropathy (3 pts, Lz excluded in 1), obstinate vomiting (1 pts,
Lz excluded) and anemia (2 pts, Lz continued). The severe tachycardia, attributed
to Az, were obtained in 1 pts (Az excluded).
Conclusion: The regimens, based on second-line TB-drugs (include Mox) and
drugs from the WHOs “fifth group” are well-tolerated and high effective in MDRand XDR-TB, but require the timely drug susceptibility testing and the full set of
the expensive drugs.

P3330
Study of isoniazid-resistant tuberculosis including outcomes in a high
prevalence area in London
Guruprasad Bhat 1 , Geoffrey Packe 2 . 1 Thoracic Medicine, Royal Free Hospital,
London, United Kingdom; 2 Respiratory Medicine, Newham General Hospital,
London, United Kingdom
Background: Isoniazid resistance is the most common form of mono drug resistance in tuberculosis (TB). There has been an outbreak of isoniazid-resistant TB
in North London.An outbreak committee has made recommendations1 .
Aim: To study isoniazid resistant TB patients attending Newham community chest
clinic.
Methods: The notes of 31 isoniazid-resistant TB patients treated between 2004 to
2009 were studied. The reference laboratory gave confirmation of resistance.
Results: The age range was 17 to 73 (median 32). Male: female - 2.1:1. 7(23%)
patients had the North London outbreak strain. Of the 31 patients, 20(65%) had
pulmonary involvement, 11(35%) had extensive disease and 8(26%) were sputum smear positive. The extra-pulmonary presentations were lymphadenopathy,
abscesses and miliary TB. 10(32%) patients had risk factors for resistance - HIV,
previous TB, alcohol, drug abuse and being in prison. 14(45%) patients with
risk factors for non-adherence were given directly observed therapy. 17(55%)
had treatment supervised weekly by community pharmacists. Patients received a
12month regime containing rifampicin, pyrazinamide and ethambutol, or a 9-month
regime that also included moxifloxacin. 7 (23%) patients had drug adverse effects.
30(97%) patients completed treatment successfully.
Conclusion: The majority of our patients were not associated with the outbreak.
Treatment completion rates were satisfactory, and exceeded the target (90%) set
by the TB outbreak control committee. There was no difference in treatment
completion rates between the two regimes.
Reference:
[1] Maguire H, Forrester S, Adam S. Progress report and updated recommendations of the London Outbreak Control Committee May 2006.

P3331
Drug resistance trends and patterns of mycobacterium tuberculosis isolates
from pulmonary tuberculosis patients at a tertiary care hospital in Turkey
Esra Ertan Yazar 1 , Birsen Pinar Yildiz 1 , Gülsah Günlüoglu 1 , Sedat Altin 1 ,
Veysel Yilmaz 1 , Derya Hirçin Cenger 2 . 1 Pulmonology, Yedikule Chest Disease
and Surgery Training and Research Hospital, Istanbul, Turkey; 2 Clinical
Microbiology and Infectious Disease, Yedikule Chest Disease and Surgery
Training and Research Hospital, Istanbul, Turkey

P3332
How big is the problem with MDR-TB cases in Macedonia?
Biljana Ilievska Poposka, Maja Zakoska, Cveta Vragoterova, Stefan Talevski.
Epidemiological Department, Institute for Lung Diseases and Tuberculosis,
Skopje, Macedonia, The Former Yugoslav Republic of
Background: Multi-drug resistance tuberculosis (MDR-TB) is one of the most
challenging problems in the National Strategy for control tuberculosis in Macedonia. The aim of this study was to present all patients with MDR-TB who were
registered in the National MDR-TB Register in Macedonia from 2001 till 2011.
Material: 32 patients who were treated with individualized therapeutic regimes
were enrolled in the study. Patients follow-up ended when an outcome was recorded
or, in December 2011 for those still on treatment.
Results: 29 patients were with bacteriological confirmation, and 3 cases were
suspected for MDR-TB. MDR-TB cases participate with 0,5-4,6% in the total
resistant strain obtained from positive culture during the last six year. 30 patients
(93, 75%) had acquired resistance and only 2 patients (6, 25%) had primary MDR
resistance. Time to culture conversion was two months or less in the most of
patients. The results of treatment outcome are: 9 patients were cured (28, 12%),
13 patients (40, 62%) died, 5 patients interrupted the treatment (15,62%) and 5
patients (15,62%) are still on treatment. No one patient had XDR-TB initially, but
only one cases emerged XDR-TB during the treatment.
Conclusion: To improve management and treatment results of MDR-TB patients
in Macedonia, we need more efforts in providing necessary medications, clinical
conditions and treatment under direct control.
P3333
Comparison of moxifloxacin and ofloxacin in treatment of multidrug
resistant pulmonary tuberculosis
Hüseyin Arpag 1 , Murat Yalçinsoy 1 , Emine Nilgün Ordu 1 , Tülin Kuyucu 1 ,
Sevinç Bilgin 1 , Esen Akkaya 1 , Mualla Partal 1 , O. Kaya Köksalan 2 . 1 Chest
Disease, H.M. Süreyyapasa Chest Disease and Chest Surgery Training and
Research Hospital, Istanbul, Turkey; 2 Molecular TB Epidemiology Laboratory,
Institute for Medical Experimental Research (DETAE), Istanbul University,
Istanbul, Turkey
Multidrug resistant tuberculosis (MDR-TB) is defined as pulmonary tuberculosis
caused by isoniazid and rifampicin resistant. Fluoroquinolones must be involved
in standart treatment regimen of MDR-TB. Effect of old and the new generation
fluoroquinolones are compared on sputum conversion to treat MDR-TB.
63 MDR-TB patients included. Patients were divided into two groups according
to usage of ofloxacin and moxifloxacin. 26 patients used moxifloxacin and 37
patients used ofloxacin. Mean age was 32.7±12.3 in moxifloxacin group and
was 38.1±14.9 in ofloxacin group. Gender distribution(F/M) in moxifloxacin and
ofloxacin group was 2/24, 14/23, respectively. All patients were HIV negative. Sputum conversion, culture conversion and treatment period were compared between
two groups.
Table 1. Comparison of sputum conversion, culture conversion and treatment time with use of
Moxifloksacin and Ofloxacin

Sputum conversion
Culture conversion
Treatment time

Moxifloxacin group (mean ± SD)

Ofloxasin group (mean ±SD)

p

1.81±1.58
1.96±1.31
21.12±7.05

1.78±1.08
1.81±0.81
21.68±5.43

0.276
0.857
0.545

Mann-Whitney U test 95% confidence interval.

Objective: To determine the proportions and patterns of resistance to commonly
used tuberculosis (TB) drugs (isoniazid [INH], rifampicin [R], ethambutol [E] and
streptomycin[S]) among pulmonary TB patients and assess potential risk factors
for drug resistance.
Methodology: Strains were collected from 1584 sputum smear negative or positive
pulmonary TB patients with culture positive in tertiary care hospital of Turkey.
Specimens were cultured in liquid and solid media, and drug susceptibility tests
were performed for first-line drugs including isoniazid, rifampin, streptomycin,
ethambutol and pyrazinamide.
Results: Drug susceptibility testing (DST) has been obtained from all samples 442
(27.9%) of 1584 isolates were resistant to at least one of five antibiotics tested.
300 (18.9%) isolates were resistant to isoniazid; 168 (10.6%) to streptomycin; 137
(8.6%) to ethambutol; 220 (13.9%) to rifampin. 146 isolates (9.2%) were multidrug
resistant, Results also showed 49% of patients were below the age of 40 years.
Conclusion: Regardless of previous treatment history, the high resistance observed in isoniazid, which is a first-line drug. Treating culture-positive TB patients
based on DOTS together with strengthened control programs should therefore be
considered in the management of TB patients.

There was no significant difference in sputum and culture conversion and treatment
time between two group (p>0,05).
Conclusion: In spite of the declared information that moxifloxacin is more efficient
than ofloxacin in treatment of MDR-TB; in this study there was no significant
difference in sputum conversion, culture conversion and treatment time. Although
patient number is not a lot, this result can make us think that economic reasons
are important when selecting the qouinolone group for the treatment.

372. Paediatric bronchology
P3334
HRCT features do not predict the clinical course in children with protracted
bacterial bronchitis
Konstantinos Douros 1 , Efthimia Alexopoulou 2 , Aggeliki Nicopoulou 1 ,
Michael Anthracopoulos 3 , Vasilios Grammeniatis 1 , Marios Papadopoulos 1 ,
Konstantinos Priftis 1 . 1 3rd Department of Paediatrics, Attikon Hospital, Athens,
Greece; 2 Second Department of Radiology, Medical School, University of Athens,
Attikon Hospital, Athens, Greece; 3 Respiratory Unit, Department of Pediatrics,
University Hospital, Rio - Patras, Greece
Background/Aim: Chronic wet cough suggests endobronchial infection. We
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aimed to investigate the relation between the initial radiological findings and
clinical course as well as the evolvement of radiological findings in patients whose
clinical findings persisted despite treatment.
Methods: We retrospectively reviewed 90 patients aged 0.6 to 16.4 years, with
chronic endobronchial infection. In 25 (27.8%) patients follow up HRCT scan
was performed (1st group), 6-38 months apart (median 13 mo) based on clinical
grounds, mainly on the duration of symptoms despite long courses of antibiotic
treatment and physiotherapy; the remaining 65 (72.2%) had a remitting course and
a second scan was not considered necessary (2nd group). Severity of involvement
was assessed with Bhalla score and presence of bronchiectasis, per se.
Results: Radiological findings on the first HRCT did not differ between the 2
groups (Bhalla scores: 2.7±0.3 and 2.6±0.3, p=0.80; presence of bronchiectasis:
10 and 27, p=0.9 in the 1st and 2nd group, respectively). In 1st group 10 children
had bronchiectasis in the 1st HRCT scan compared with 14 in the second scan
(p=0.10). Bhalla scores did not differ between the 1st and the 2nd CT-scan (mean
values±sd: 2.7±0.2 and 2.9±0.4, respectively, p=0.60). There was no difference
in bronchoscopic/bronchoalveolar lavage findings.
Conclusion: Radiological findings do not suffice to predict the clinical course of
protracted bacterial bronchitis. Although the literature suggests that radiological
findings may be reversible, this is not the rule. Apart from the intensity of treatment, there are probably other - as yet unidentified- factors that determine the final
outcome of the disease.

P3335
Bronchoscopic findings in children with primary ciliary dyskinesia: Most but
not all patients have bacterial bronchitis
Helen Burmester, Folke Brinkmann, Nicolaus Schwerk, Gesine Hansen.
Pediataric Pneumology, Medical University of Hannover, Germany
Chronic bacterial infections of the lower respiratory tract (LRTI) are a relevant
problem in patients with primary ciliary dyscinesia (PCD) and therefore a continuous antibiotic treatment regime is often used. However, it remains unclear if all of
these children indeed have relevant chronic LRTI and thus profit from antibiotics.
Data on bronchoalveolar lavage fluid (BALF) with cytological and microbiological
analysis in PCD patients are still lacking.
In a retrospective study BALF findings of 19 children with PCD were analyzed
and the clinical course of patients treated with antibiotics has been investigated.
Median age of the patients at the time of bronchoscopy was 10 year (range
4-17 years). Situs inversus was seen in 10 patients. The main symptoms leading
to bronchoscopy were chronic cough, recurrent bronchitis or pneumonia. Lung
function was performed in 17 patients before bronchoscopy. FEV1 ranged between
62-114% (median 80%). In the BALF of 12 patients significant bacterial counts
(>104 CFU/ml) have been confirmed. Haemophilus influenzae (n =10) and Streptococcus pneumoniae (n= 3) were the most frequent isolated species. In all of the
cases where a BALF-cytology was performed a granulocytic inflammation was
detected. Furthermore, these findings correlated with a worse lung function before
bronchoscopy (FEV-1 <80%) and a significant improvement of lung function
under antibiotic therapy.
Bronchoscopy is a safe diagnostic method in children with PCD to distinguish
between patients with LRTI from these without infections. This has an extensive
clinical relevance because we could show that patients with a proven infection
profit from an antibiotic therapy.

P3336
Computed tomography and flexible bronchoscopy techniques for assessment
of tracheomalacia in children
Gerasimos Kremmydas 1 , Vasilios Grammeniatis 2 , Konstantinos Douros 2 ,
Michaeil Anthracopoulos 3 , Marios Papadopoulos 2 , Argyro Mazioti 2 ,
Konstantinos Priftis 2 , Efthimia Alexopoulou 1 . 1 Second Department of Radiology,
Medical School, University of Athens, General University Hospital ’Attikon’,
Athens, Greece; 2 3rd Department of Paediatrics, Attikon Hospital, Athens,
Greece; 3 Respiratory Unit, Department of Pediatrics, University Hospital, Rio Patras, Greece
Background/Aims: Tracheomalacia is not an unusual diagnosis in pediatric respiratory clinics. We tried to find the most suitable approach to the evaluation and
diagnosis of “brassy”,“barking”cough.
Methods: We performed a dynamic helical CT scan (HCT) in 15 patients (aged
5 to 14 years) suspected of tracheomalacia on the grounds of clinical symptoms
(barking cough ± recurrent chest infections). All patients underwent flexible bronchoscopy (FB) under deep sedation and spontaneously breathing. Four children
who suffered from various parenchymal lung diseases but no “barking” cough
were used as controls. The ratio of anteroposterior/tranverse diameter was measured in the thoracic inlet and the carina level, in full inspiration and end expiration.
Results: Flexible bronchoscopy confirmed the existence of tracheomalacia in all
patients; in 5 out of 15, lesions were located in the upper part of the trachea as
shown by FB. HCTs showed localized narrowing of the intrathoracic trachea in
7 patients. The measured ratios were lower in the patient group as follows: at the
carina level in inspiration 0.81±0.08 and 0.97±0.08, p=0.001, and at expiration
0.66±0.13 and 0.89±0.12, p<0.001, for patients and controls, respectively; at the
thoracic inlet in inspiration 0.96±0.13 and 1.12±0.11, p=0.023, and at expiration
0.77±0.25 1.02±0.10, p=0.033, for patients and controls, respectively.

Conclusions: FB is valuable in the assessment of patients with extrathoracic
tracheomalacia since HCTs cannot be recommended as a safe approach (radiation of the thyroid). However, CT scans provide a more accurate estimation
of endothoracic tracheomalacia as it is not influenced by the effects of general
anaesthesia.

P3337
Bronchoscopic findings and interventions in patients with long-term
tracheostomy
Andreas Pfleger, Ernst Eber. Department of Paediatrics and Adolescence
Medicine, Medical University of Graz, Austria
Aims: To describe airway abnormalities identified by flexible bronchoscopy (FB)
in patients with long-term tracheostomy (LTT) and interventions as a consequence
of FB findings.
Methods: Records of patients with LTT followed from Jan 08 to Dec 11 were
reviewed. FBs were performed as routine surveillance FBs, additional scheduled
FBs, or because of disease or tracheostomy related complications. Resulting interventions (ventilator -, cannula -, or medication changes, and surgical interventions)
and extra caregiver trainings were recorded.
Results: In 52 patients (20 f, 32 m) 210 FBs were performed. 30 patients had LTT
for long-term ventilation, 22 as a bypass for upper airway obstruction. Median age
was 4.5 yrs (0.1-32.7). In 97 instances FBs were performed transnasally, in 93 via
the cannula, and in 20 via both routes. In 13 instances (6%) complications led to
FBs; in 23 (11%) additional scheduled FBs, and in 174 (83%) surveillance FBs
were performed. The mean frequency of FBs was 1.1/patient and year (0.25-2.7).
The most common findings were airway malacia in 38%, clinically relevant granulation tissue in the suprastomal region in 8%, at the end of the cannula in 7%,
and in other regions in 13%. Cannula changes were performed in 21%, ventilator
changes in 4%, and surgical interventions in 3%. 12% of the caregivers received
extra training on correct suction techniques.
Conclusions: In this series of patients with LTT we found a high incidence of
airway abnormalities. As FB findings resulted in interventions in a quarter of our
patients we recommend that FB should be performed at least once a year. Patients with significant airway pathology, however, may benefit from more frequent
endoscopic evaluations.

P3338
Nasal nitric oxide measurement using continuous aspiration by hand-held
device discriminates patients with primary ciliary dyskinesia from healthy
subjects
Silvia Montella 1 , Kjell Alving 2 , Sara De Stefano 1 , Laida Lisa Di Micco 1 ,
Angela Di Giorgio 1 , Francesca Santamaria 1 . 1 Department of Paediatrics,
Federico II University, Naples, Italy; 2 Department of Women’s and Children’s
Health, Uppsala University, Uppsala, Sweden
Background: Low nasal nitric oxide (nNO) has been reported in subjects with
primary ciliary dyskinesia (PCD). Thus, nNO measurement has been proposed as a
diagnostic tool to screen for PCD. The best validated method for nNO assessment
is aspiration at a constant flow rate from one naris (Am J Respir Crit Care Med
2005;171:912-30). Traditionally, nNO is obtained using stationary chemiluminescence analysers. Hand-held electrochemical devices have been used in PCD for
nNO analysis using the nasal exhalation method (silent and humming exhalation).
No study compared nNO measured using continuous nasal aspiration in PCD and
healthy subjects by a hand-held device.
Aim: To find out whether nNO measured by a hand-held analyser using the
continuous aspiration method discriminates PCD from healthy subjects.
Methods: Twenty-three PCD patients (median age, 15.8 yrs; range, 4.6-32.8) and
23 healthy controls (age, 15.7 yrs; range, 4.3-32.1) measured nNO with a handheld electrochemical device (NIOX MINO® , Aerocrine AB) during oral breathing
through a mouthpiece.
Results: Median (range) nNO values were 12 (5-62) and 506 (215-777) ppb in
PCD and controls, respectively (p<0.001). Sensitivity and specificity at different
cut-off points for nNO are reported in the Table.
Cut-off points (ppb)
36
44
51
53
58
138

Sensitivity (%)

Specificity (%)

78
83
87
91
96
100

100
100
100
100
100
100

Conclusion: Measurement of nNO by the hand-held device using the continuous
aspiration method has an excellent sensitivity and specificity in distinguishing
PCD from healthy subjects. Its wider use might result in an increased number of
detected individuals suspected to have PCD.
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P3339
Carbon in the airway macrophages of children affected by chronic lower
airway disease
Deborah Snijders 1 , Laura Bottecchia 1 , Veronica Storer 1 , Erika Bazzan 2 ,
Elena Mutti 2 , Serena Calgaro 1 , Angelo Barbato 1 . 1 Pepartment of Pediatrics,
University of Padova, Italy; 2 Department of Cardiac, Thoracic and Vascular
Sciences, University of Padova, Italy
The effect of air pollution can play a role in the development and/or the exacerbations of chronic lower airway diseases (CLADs) in children.
The aim of this study is to investigate the association between the major component of inhalable particulate matter (PM10), black carbon, contained in lower
airway macrophages (AM) of children with CLADs and variables that may affect
individual exposure.
We studied 24 children undergoing FOB for CLADs. For each child the area of the
black material (BM) in AMs, sampled by bronchoalveolar lavage, was determined
by analysis of digitized light microscopic images of random AMs; median carbon
content of AMs was obtained calculating the area (μm2 ) of BM.
Children had a median age of 6 years (range 2,9-16,6); they were affected by recurrent lower airways infections in 12 cases (PCD in 2), by asthma in 7, by chronic
cough in 3 and by laryngospasm in 2 cases. There was a correlation between the
median area of BM and air PM10 levels during the week before FOB (p<0,001).
No significant correlation was found between FEV1 measured in 14 children. No
significant difference in black area size in AMs was detected comparing children
based on sex, underlying disease or household. Preschool-children had a larger
median black area in AMs than school-children, even if the difference was not
significant (0,671μm2 vs 0,352 μm2 , p=0,35).
In conclusion the median area of BM in AMs is correlated to air pollution exposure in children affected by CLADs, but it seems not to correlate to underlying
diseases, age, sex and FEV1. A larger study group is necessary to better define the
correlation of PM10 and CLADS in children.

P3340
Foreign body aspiration in Tunisian children: Clinical, radiological and
endoscopic features and outcome
Anissa Berraies, Jamel Ammar, Hanadi Abid, Essaied Wafa, Adel Marghli,
Taher Mestiri, Agnès Hamzaoui. Pavillon B, Abderrahmen Mami Hospital,
Ariana, Tunisia Pavillon B, Abderrahmen Mami Hospital, Ariana, Tunisia
Pavillon B, Abderrahmen Mami Hospital, Ariana, Tunisia Pavillon B,
Abderrahmen Mami Hospital, Ariana, Tunisia Thoracic Surgery, Abderrahmen
Mami Hospital, Ariana, Tunisia Anesthesia, Abderrahmen Mami Hospital,
Ariana, Tunisia Pavillon B, Abderrahmen Mami Hospital, Ariana, Tunisia
Foreign body aspiration is a frequent accident among children under 3 years.
Delay in diagnosis may lead to serious complications. The aim of this study is to
describe the experience of a pediatric respiratory department in managing foreign
body aspiration and to identify predictive factors of complications.
In 10 years (from 2002 to 2011) we performed 101 flexible bronchoscopies for
suspicion of foreign body aspiration. A FB inhalation was confirmed in 75 children
with a mean age of 32 months and a sex ratio of 1.8. The FB was visualized in 64
cases and in three cases the the FB was’nt seen in first-line rigid bronchoscopy.
Twenty three percent of children consult after 1 month. The common clinical manifestations of FB aspiration were persistent cough (66%) and history of choking
(81%). The FB is in the right bronchial tree in 49.33% of cases and an inflammatory polyp was seen in 28 children. The most common FB was seeds and nuts:
sunflower seeds in 12 cases and almonds in 5. Six children inhaled a scarf pin all of
them in the last two years because of the change of clothing habits in our society.
Fourteen Children developed bronchiectasis and 6 of them required resection. The
organic nature of the FB is associated with this complication (p=0.01). In the
group of children who developed complications, the time to diagnosis was longer
78 vs 43 days (NS). Inflammatory polyps were not predictors of complications.
Diagnosis of FB aspiration in children is difficult and misdiagnosis as respiratory
infections may delay treatment and cause morbidity. Flexible bronchoscopy is a
safe procedure and should be performed in suspicious cases.

P3341
Removal of foreign bodies by rigid bronchoscopy technique in children – The
end of an era?
Dirk Schramm, Julia Delißen, Antje Schuster. Department of Paediatric
Cardiology and Pneumology, University Hospital Düsseldorf, Düsseldorf,
Germany
BACKGROUND/HYPOTHESIS: Recommendations regarding management of
foreign body (FB) aspiration in childhood have not substantially been modified
since 1897 when Gustav Kilian first described the technique how to extract FBs
by rigid bronchoscopy. Many paediatric pulmonology centers have adapted a
two-step-procedure: First, to explore the airways by flexible bronchoscopy in
case of suspicion of a FB aspiration, and then, if confirmed, to switch to rigid
bronchoscopy for FB removal. In recent years, instruments have been developed
especially for FB removal by flexible bronchoscopy. We hypothesize that it is no
longer necessary to routinely pursue the two-step procedure.
Case: We present the case of a 2-year-old boy who aspirated a peanut. In order
to exemplarily share our experiences regarding the modern technique, we display

serial photographs from the video taken during the procedure of FB removal
by specialized instruments for flexible bronchoscopy. In our center, this flexible
technique has developed into the usual method of choice; only in rare cases it is
necessary to switch to a rigid bronchoscopy procedure.
Discussion: There are only few reports on the novel flexible method for FB
removal in children. A safe one-step procedure with flexible bronchoscopy offering both a diagnostic and a therapeutic potential appears to be an advantageous
method for the management of our young patients. We suggest to compile and
analyze paediatric pulmonologists’ experiences with the new technique, in order
to finally formulate recommendations for the most advisable first-line procedure
of bronchial FB removal in children.

P3342
A new mutation of surfactant protein C gene causing severe respiratory
insufficiency and pulmonary fibrosis
Francesca Petreschi 1 , Teresa Salerno 1 , Donatella Peca 2 , Maria Beatrice Chiarini
Testa 1 , Alessandra Schiavino 1 , Maria Giovanna Paglietti 1 , Olivier Danhaive 3 ,
Renato Cutrera 1 . 1 Department of Paediatrics, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; 2 Research Laboratory, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; 3 Department of Neonatal Medicine and Surgery,
Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy
The pulmonary surfactant is an unique phospholipid and protein complex that is
synthesized, packaged and secreted by alveolar type II cells. The phospholipid
compontents constitute approximately 90% weight of pulmonary surfactant, while
the remaining 10% is constituted by protein components, including surfactantassociated proteins SP-A, B, C and D. Genetic mutations in surfactant production
and function are associated with different clinical phenotypes and can cause
significant primary lung disease in full-term infants, older children and adults.
Mutations in the surfactant protein C gene have been recently associated with the
development of diffuse lung disease, particularly sporadic and familial interstitial
lung disease.
SC is a one year old girl, who presented acute respiratory insufficiency at 6 months
of age during an acute bronchiolitis, requiring intubation and mechanical ventilation. CT scan showed bilateral ground glass appearance and siderocytes were found
in BAL fluid. She was referred 6 months later in poor general conditions, failure to
thrive and oxygen dependent. Cystic fibrosis was excluded by negative sweat tests
and CFTR mutations study. CT scan confirmed diffuse interstitial lung disease
and “honeycombing” appearance. Pulmonary biopsy showed an interstitial lung
disease with lamellar bodies anomalies typical of surfactant proteins deficiency.
The genetic mutations analysis showed a new mutation in the exon 3 of the
gene encoding SP-C.Patients with severe respiratory failure and/or interstitial lung
disease should be always investigated for surfactant protein deficiency, particularly
if other more common diseases are excluded.

P3343
Identification of KCNRG, a bronchial autoantigen, in a children with IPEX
syndrome
Véronique Houdouin 1 , Didier Chevenne 2 , Cecile Raverdy 3 , Souhir Zaoui 2 ,
Bénedicte Neven 4 , Nadia Tubiana 3 , Mohammad Alimohammadi 5 , Jean
Claude Carel 3 . 1 Department of Pediatric Pulmonology, Hôpital Robert Debrè,
Paris, France; 2 Laboratory of Biochemistry and Hormonology, Hôpital Robert
Debrè, Paris, France; 3 Department of Pediatric Endocrinology, Hôpital Robert
Debrè, Paris, France; 4 Department of Pediatric Immunology and Rheumatology,
Hôpital Necker-Enfants Malades, Paris, France; 5 Department of Medical
Sciences, University Hospital, Uppsala, Sweden
IPEX syndrome is a rare disorder of immune regulation caused by mutations in the
FOXP3 gene, which is required for the suppressive function of naturally arising
CD4 + CD25 + regulatory T cells. It is associated with the presence of common
autoantibodies associated with autoimmune disorders.
We report an infant, who manifested at first week after birth a type 1 diabetes
mellitus and eczema. IPEX syndrome was confirmed by proved V408M mutation
in the FOXP3 gene. At one month old he developped wheezing, cough, respiratory distress without infection. Despite treatment with salbutamol and budesonide
nebulized, he was still symptomatic. High-resolution tomography scan showed
hyperinflation, trapping, and ground-glass opacities. Analysis of bronchoalveolar
lavage showed 1 350 000 cells/ml, with 65% alveolar macrophages without infection. Autoantibodies to KCNRG were present in serum at one month and still
persist at nine months. Treatment with mycophenolate mofetil was started because
of combination of severe diarrhea, persistent respiratory symptoms with an optimal nebulized corticotherapy. One month after the begining of immunosuppresive
therapy the corticotherapy was reduced.
KCNRG, is a potassium channel regulating protein expressed in bronchial epithelial cells. The presence of this antibody was first decribed in the polyendocrine
syndrome type 1. The presence of this antibody in an other autoimmune syndrome
confirms the fact that KCNRG is a major bronchial autoantigen.The recognition
of pulmonary autoimmunity, and its distinction from asthma is important because
the autoimmune bronchiolitis in this case respond well to immunosuppression.
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P3344
Pulmonary alveolar proteinosis due to a novel mutation in CSF2RA
C. Happle, M. Wetzke, A.M. Dittrich, G. Hansen, N. Schwerk. Department of
Paediatric Pneumology, Allergology and Neonatology, Hannover Medical School,
Hannover, Germany
Pulmonary alveolar proteinosis (PAP) is a rare disease characterized by pulmonary
accumulation of surfactant protein. Congenital forms can result from mutations
in granulocyte macrophage-colony stimulating factor (GM-CSF) receptor genes,
leading to a terminal differentiation block of alveolar macrophages.
We present the case of a 3yr-old girl born to consanguineous parents presenting with
progressive dyspnoea, cough and failure to thrive. Her arterial oxygen saturation
was 80% while breathing ambient air and dropped to 50% during agitation. Chest
radiographs showed bilateral opacities, and high-resolution computed tomography
(CT) revealed interlobular densification with typical “crazy paving” pattern. Due
to a milky, opaque appearance of bronchioalveolar lavage fluid (BALF) and a
strongly PAS-positive staining in histology, the diagnosis of PAP was suspected.
After whole lung lavage (WLL), significant clinical improvement occurred. Oxygen saturation increased to >90% and follow-up chest radiographs showed partial
clearance.
Currently, the patient is undergoing WLL every 4-6 weeks. After 10 months of
treatment, she has gained 9 kg of weight, visits kindergarten, and has a good
quality of life.
The patient’s serum- and BALF- GM-CSF concentrations were significantly elevated. Functional analyses of neutrophils and monocytes showed significantly
reduced GM-CSF responsiveness. Sequencing revealed a novel mutation in exon
seven of the GM-CSF receptor alpha chain gene (CSF2RA). Regarding long-term
perspectives, hematopoietic stem cell transplantation (HSCT) has to be considered.
However, only one case HSCT in paediatric PAP has been described, with fatal
outcome due to a transplantation-associated infection.

P3345
An unusual development in a girl with recurrent croup – Case report
Diana Reppucci, Juerg Hammer, Daniel Trachsel. Pulmonology and Intensive
Care, University Children’s Hospital, Basel, Switzerland
Background: Recurrent croup is common in childhood. Rare congenital and
acquired pathologies may mimic viral croup.
Case: A girl with previously suspected laryngomalacia was admitted with a
first episode of croup at 8 months of age, only partially responding to inhaled
adrenalin. Laryngoscopically, the dorsal tracheal mucosa bulged into the subglottic
area causing a 50% narrowing of the airway, and a CT showed a soft tissue
mass between trachea and esophagus that was not suggestive of a hemangioma.
In view of the inconspicuous appearance, the rapid recovery from the croup, the
young age, and the location it was decided not to biopsy the lesion. After an
uneventful observational period with decreasing symptoms the girl presented again
at 4 years of age with a typical OSAS. With respect to the personal history, a
bronchoscopy was made that confirmed significant adenotonsillar hypertrophy, but
also revealed marked growth of the subglottic mass. A transtracheal biopsy was
performed, and a plexiform neurofibroma was found. Due to the infiltrative growth
of the neurofibroma, extensive surgery including partial tracheal resection became
necessary. Eventually, the diagnosis of neurofibromatosis (NF) type 1 was made.
Conclusion: Neurofibroma in NF1 may occur in the laryngeal area, presenting
early in infancy mimicking common croup.

P3346
Type IV laryngotracheoesophageal cleft: A case of success
Manuel Ferreira-Magalhães 1 , Inês Azevedo 1 , Susana Pissarra 2 , Jorge Spratley 3 ,
Jorge Correia-Pinto 4 , Venceslau Hespanhol 5 , Jose Matute 6 . 1 Paediatric
Department, Centro Hospitalar S. João, Porto, Portugal; 2 Neonatology
Departement, Centro Hospitalar S. João, Porto, Portugal; 3 Otorhinolaryngology
Department, Centro Hospitalar S. João, Porto, Portugal; 4 Paediatric Surgery
Department, Centro Hospitalar S. João, Porto, Portugal; 5 Pulmonology
Department, Centro Hospitalar S. João, Porto, Portugal; 6 Paediatric Surgery
Department, Hospital Virgen del Rocío, Sevilla, Spain
Introduction: Laryngotracheoesophageal clefts (LTEC) are extremely rare congenital anomalies. Mortality and morbidity is high due to difficulty in assure
newborn stability, surgical approach and associated comorbidities.
Clinical case: A 12 days male newborn, without relevant prenatal history, was
admitted in NICU with feeding problems and suspected tracheoesophageal fistula.
Pulmonary parenchyma was preserved. After initiation of ventilatory support he
developed severe acute respiratory distress. Diagnose of a type IV LTEC, extended
to carina, was made by emergent rigid laryngotracheoscopy with immediate selective intubation of right bronchus. Multidisciplinary surgical correction was
performed 48 hours after, with international expertise collaboration. Tracheoesophageal separation was made by median sternotomy, requiring cardiopulmonary
bypass. Few days after surgery the newborn underwent gastrostomy, fundoplication
and tracheostomy because of severe tracheomalacia causing difficulties in ensure
noninvasive ventilation. At 3 months a small bleeding granuloma near carina was
coagulated with YAG laser. Consecutive endoscopic evaluations showed a partial
LTEC dehiscence. Successful transcervical surgical correction and definitive tracheostomy decannulation was made at 10 months. By 20 months he had a normal

growth and development, with little hoarseness, sporadic cough and almost full
oral feeding.
Conclusion: Type IV LTEC is the rarest and severest form of laryngeal clefts.
This was an atypical presentation without any severe respiratory distress in the first
hours of life and any prenatal or pulmonary findings. These aspects and the prompt
expertise intervention assured an excellent outcome without major comorbidities.

P3347
Whole lung lavage with PAP in a 12 year old female using ET tube under GA
Mohankumar Thekkinkattil 1 , Menon A.R. Narendra 2 . 1 Pulmonology, Sri
Ramakrishna Hospital, Coimbatore, Tamilnadu, India; 2 Cardiac Anaesthesia, Sri
Ramakrishna Hospital, Coimbatore, India
Alveolar proteinosis is a rare disease in children as the rare cause of severe
respiratory failure. In 2002 report at least 410 cases were reported world-wide.
The estimated annual incidence is 0.36 and the prevalence 3.76 cases/million population. In neonates the mortality is 100% Lung transplantation improves survival.
In adults, PAP is mainly seen in males at the age of 40-55. In female children
PAP is rare. PAP is characterized by intra-alveolar accumulation of proteinaceous
material. It is not associated with inflammation and lung architecture is preserved.
Case study: A 12 year girl was admitted with breathlessness, cough, with two
weeks duration. She was referred from a private hospital in Salem with X-ray and
CT features of? Alveolar Proteinosis. O/E patient restless,Sao2 83%, tachypneic
and tachycardia present. CT scan repeated showed features of alveolar proteinosis.
After stabilizing her with o2, bronchodilators and antibiotics she was taken up for
whole lung lavage on the right side. Since the double lumen catheter of 26 size
could not permit insertion of bronchoscope, through 6.5 ET tube under general
anaesthesia Right lung was lavaged with about 1700 ml of normal saline. The
child tolerated the procedure well. She was kept in the ventilator for one day and
extubated. The saturation went up to 90%. The left lung was washed after one
week. The saturation and clinical signs and symptoms improved. She is again
admitted on 22/12/2011 for the next lavage session.
The treatment for alveolar proteinosis is whole lung lavage in adults. We report
the case in a young girl (rarely reported)treated with whole lung lavage using ET
tube (rarely tried).

P3348
Endoscopic laser-assisted management of pediatric airway lesions: A single
institution experience
Juan L. Antón-Pacheco, Carmen Luna, Gloria García-Hernández,
Francisca Gómez-Acebo, Miguel A. Villafruela. Pediatric Airway Unit & Division
of Pediatric Surgery, Hospital Universitario 12 de Octubre, Madrid, Spain
Background: Laser endoscopic surgery is increasingly being used in the treatment
of pediatric airway disorders.
Aims: We evaluated the outcomes of laser therapy in a selected group of patients
with congenital and acquired airway lesions.
Methods: The medical charts of patients who were treated for airway disorders
with diode laser between January 2008 and December 2011 at a tertiary care children’s hospital were reviewed. All the procedures were performed endoscopically
using rigid or flexible instruments. Data included relevant history and physical
examination, diagnostic work-up, number of laser procedures, complications, and
outcomes.
Results: 37 patients who had laser surgery were identified,13 girls and 24 boys
with a mean age of 20 months (range, 3 days-12 years). 47 laser surgeries were
performed, representing 1.2 procedures per patient. Indications for laser therapy
were: Laryngomalacia 11 cases (29%), granulation tissue 8 (21%), vocal cord
paralysis 7 (19%), laryngeal stenosis 5 (13%), vascular-lymphatic malformation 3
(8%), subglottic cyst 1 (2.7%), congenital tracheal stenosis 1, and papillomatosis
1 case. In 7 patients (19%), other concomitant endoscopic procedures were performed. Two complications were identified: Postlaser bleeding and aspiration in
one patient, and subcutaneous emphysema and pneumothorax in another patient.
In 89% of patients, partial or complete clinical improvement occurred after laser
therapy.
Conclusions: Endoscopic laser surgery is a safe and effective technique when
treating airway disorders in children. It is a good alternative to open surgery
in selected patients either used alone or in combination with other endoscopic
procedures.

P3349
Endobronchial blockers: A tool in the interventional flexible bronchoscopy in
children
Borja Osona, Jose Antonio Peña, Jose Antonio Gil, Joan Figuerola. Pediatrics,
Son Espases Univertsitary Hospital, Palma Mallorca, Balearic Island, Spain
Introduction: Techniques for selective lung ventilation usually involves the use of
large devices or tools not designed for the airway. Placement in children is difficult
and a variety of complications have been reported.
Objectives: To evaluate the efficacy and safety in selective ventilation and selective
lobar blockade of a recently developed tool, the Arndt endobronchial blocker.
Methods: A prospective study was performed analyzing all children who underwent a bronchial blockade between 2008 and 2011. We use the 5 Fr Arndt blocker
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and a pediatric fiberoptic bronchoscope (2.8mm). The following variables were
recorded: age, indication, location, duration and number of insertion attempts, other
techniques performed, complications, and effectiveness assessed by the surgeon or
pediatric intensivist.
Results: Blocker placement was successful in 17 of 18 patients. Median (range)
age was 37 (14-76m) months, 9 cases < 2 years old. The main indications were
thoracic surgery, pulmonary bleeding and persistent bronchopleural fistula. Number of attempts needed was 1 to 4 (median 1). Average time for positioning the
blocker was 7.5 minutes. In 3 procedures, we injected sealant (Tissucol) through
the 2 Fr central lumen of the blocker. The most frequent complication encountered
was dislodgement toward main bronchi or trachea in 5 cases, related to turning the
patient into a lateral position. They were managed deflating the cuff and placing
the blocker again. Average satisfaction after the procedure (assessed from 1 to 5)
was 4.7.
Conclusion: Arndt endobronchial blockers are useful. Our initial experience has
shown that placement with a fiberoptic bronchoscope is easy, acceptably rapid and
effective.

P3350
The use of transbronchial biopsies in pediatric lung diseases in a tertiary care
hospital in Bogota, Colombia
Patricia Panqueva, Fernando Polo, Jorge Carrillo, Alvaro Morales. Pediatrics,
Hospital Universitario San Ignacio, Bogota, Colombia Pathology, Hospital
Universitario San José, Bogota, Colombia Radiology, Hospital Universitario San
José, Bogotá, Colombia Epidemiology, Hospital Universitario San Ignacio,
Bogota, Colombia
A total of 12 Transbronchial Biopsies (TBB) were performed in pediatric patients
during the last year at the Hospital Universitario San Ignacio, using an adult small
bronchoscope (5.3 mm outer diameter Olympus).
Results: In 9 patients adequate lung tissue for histological diagnosis was obtained.
In two patients with HIV infection, respiratory symptoms and chest x-ray abnormalities, pathogens were identified and successfully treated: positive ZN (13 y.o.
female) and P. Jiroveci (12 y.o. female). Several patients presented with dyspnea
and mosaic patterns in the chest x-ray: in three cases the information was useful,
and all of them improved after treatment. 12 y.o.male in whom lung metastasis
were found (successful chemotherapy initiated), 14 y.o. male in whom capillaritis
was found (improvement after treatment). In an 8 y.o. male insufficient sample
was reported. In patients with malignancies, useful information was provided: in
patients with lymphomas and lung infiltrates CMV was identified and treated (10
y.o. male) and P. Jiroveci was found in two patients with leukemia. The only
complications were a small pneumothorax that did not require intervention and
hypotension in a septic HIV patient that was sent to Intensive Care for management.
Conclusion: The Transbronchial biopsie is an effective and safe procedure to
obtain lung tissue for histologic diagnosis in a variety of conditions such a tumors, infections or pulmonary infiltrates and that can be considered as first –line
diagnostic procedure in pediatric patients.
References:
[1] Visner GA, Faro A, Zander DS. Role of transbronchial biopsies in pediatric
lung disease.Chest 2004; 126:273-280.

373. Medical access to the pleura

P3351
A pilot study for benign central airway stenosis: Local injection of
triamcinolone acetonide therapy
Yu Chen, Shiyue Li. Respiratory Medicine, The First Affiliated Hospital of
GuangZhou Medical College, GuangZhou, GuangDong, China
Objectives: To evaluate the efficacy and security of local injection of Triamcinolone acetonide(TA) for benign central airway stenosis(BAS).
Methods: Forty intractable BAS patients were selected and averagely divided into
treatment group and control group. Local injection of TA was uesd to cover entire
stenosis lesions. Interventional procedures were combined to manage complicated
airway stenosis. After a 6 months follow-up, compared two groups with airway
diameter, stricture rate, dyspnea score, and clinical stabilizationbefore and after
the treatment.
Results: No statistically significant differences in the two groups. A 6 months

Table 2. TA group compare with control group after 6 months follow up
Groups
TA
Control
Statistics

Before TA treatment
After TA treatment
Statistics

77.08±13.63
26.82±12.69
10.455

3.45±0.51
0.35±0.49
20.743

29.17±14.55
64.80±13.35
8.161

0.55±0.76
2.70±0.92
7.844

98.75±55.58
11.35±4.39
7.070

follow-up, 16 patients remain stable after treatment, besides 4 patients appear
restenosis in treatment group, compare with Control group 20 cases restenosis.
Restenosis interphase time and clinical stabilization time was markedly increased.
No local injections related complications was recodred.
Conclusion: Local injections of TA therapy combined with traditional interventional techniques for BAS has good curative effect. It shows advantages in
long-term efficacy, few side-effects, and good safety.

P3352
Role of single port medical pleuroscopy using optical biopsy forceps in
diagnosing malignant pleural effusion
Debajyoti Bhattacharyya 1 , M.S. Barthwal 1 , C.D.S Katoch 1 , Anand Arora 2 .
1
Respiratory Medicine, Miltary Hospital (CardioThoracic Centre), Pune,
Maharastra, India; 2 Pathology, Miltary Hospital (CardioThoracic Centre), Pune,
Maharastra, India
Introduction: Medical pleuroscopy is useful in early confirmation of malignant
pleural effusion. Optical biopsy forceps helps in getting adequate number and
amount of specimen through a single port giving a small incision.
Aims and objectives: To assess the efficacy and safety of single port medical
pleuroscopy using optical biopsy forceps in diagnosing malignant pleural effusion.
Methods: This is a retrospective study of all patients who had been histopathologically proved to have malignant pleural effusion by single port diagnostic medical
pleuroscopy using optical biopsy forceps between January 2009 and January 2012
in a tertiary care hospital in India.
Results: 39 patients (25 males and 14 females) underwent medical pleuroscopy
during the period of study with a possible diagnosis of malignant pleural effusion.
Mean age of patients was 54.4 years (range: 38-82 years). 37 patients (94.8%)
were confirmed to have malignancy by medical pleuroscopic biopsy. Adenocarcinoma was the commonest malignancy – 15 (40.5%), followed by squamous cell
carcinoma – 11 (29.7%), small cell carcinoma – 5 (13.5%), poorly differentiated
carcinoma – 3 (8.1%), malignant mesothelioma – 2 (5.4%), and non-Hodgkin’s
lymphoma (2.7%). Reports were inconclusive in two patients. VATS biopsy subsequently confirmed them to be adenocarcinoma and mesothelioma respectively.
Complications encountered during the perioperative period included: superficial
wound infection in one (2.5%), and air leaks more than 7 days in two (5.1%) cases.
Conclusions: Single port medical pleuroscopy using optical biopsy forceps has a
high diagnostic rate in malignant pleural effusion. The procedure is also safe.

P3353
Medical thoracoscopy performed using FOB & single rigid port under
conscious sedation
Vijay Kumar Chennamchetty, Aparna Maramreddy, Anamika, Abhijeet Ingle,
Amitha Reddy Reddy. Department of Pulmonary, Critical Care & Sleep
Medicine, Yashoda Super Speciality Hospitals, Hyderabad, AP, India
Background & Objectives:
Pleural effusion can remain undiagnosed following thoracentesis in a significant
number of cases. We evaluated our own technique for performing thoracoscopy
under conscious sedation using a 7mm port and a flexible fiber-optic bronchoscope
for the diagnosis of patients with unilateral pleural effusion. We evaluated cost of
care by comparing the same procedure with rigid thoracoscopy.
Methods: Twenty four patients with unilateral pleural effusion who underwent
thoracoscopy under conscious sedation using a 7mm rigid port and a flexible fiber
optic bronchoscope during April 2011 to Feb 2012 were retrospectively studied.
Two patients who underwent rigid thoracoscopy for evalution of undiagnosed
effusion were taken to consideration for cost analysis.
Results: Thoracoscopy done under conscious sedation using FOB and a 7mm port
is a safe procedure to perform in the diagnosis of pleural effusion in all cases.
The visualization of the pleura and lung using this instrumentation was adequate
for to acquire an impression. A forceps biopsy of the pleura could therefore be
easily and effectively performed. Cost analysis does reflects 3fold decrease in cost
to patient.
Conclusion: This technique is considered to have clinical utility as a diagnostic
tool for evaluation of pleural effusion. This method is safe and effective. As
procedure was performed with FOB, it is user friendly for a pulmonologist and
inexpensive to the patient.

Airway diameter Stricture rate Dyspnea score Clinical stationary time
(mm)
(%)
(days)
3.10±1.83
9.30±2.34
13.102

8.70±2.52
4.50±1.64
6.658

p<0.01.

Table 1. TA group treatment results
Evaluation time

Airway diameter (mm) Stricture rate (%) Dyspnea score Clinical stationary time (days)

10.95±5.49
98.75±55.58
5.724

p<0.01.
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Usefulness of semiflexble thoracoscopy under local anesthesia for patients
with unknown pleural effusion
Yuichi Yamada, Gen Yamada, Hirotaka Nishikiori, Koji Kuronuma,
Mitsuo Otsuka, Hiroki Takahashi. Third Department of Internal Medicine,
Sapporo Medical University School of Medicine, Sapporo, Japan
Background: Pleural effusion may arise from a wide range of diseases. However,
it is difficult to make a diagnosis by thoracocentesis or needle biopsy. Recently,
semiflexible thoracoscopy has been performed under local anesthesia for diagnosis
or treatment of pleural diseases.
Objectives: To determine the benefit and safety of the thoracoscopy for the
diagnosis of unknown pleural effusion or the treatment of pleural diseases.
Method: Between April 2001 and June 2011, we performed the thoracoscopy
in 39 patients (31 men and 8 women) who could not be diagnosed by cytologic
and bacteriologic examinations of pleural effusion by thoracocentesis. We used
a semiflexible thoracoscope (LFT 240; Olympus Medical Systems Co., Tokyo,
Japan) for the observations of pleural cavity, and obtained pleural biopsies from
abnormal areas of parietal pleura.
Results: We underwent semiflexble thoracoscopy in 29 patients for diagnosis of
pleural diseases and 22 cases were provided the pathological diagnosis (6 pleuritis
carcinomatosa, 2 malignant mesothelioma, 1 synobital sarcoma, 7 empyema, 3
tuberculous pleural effusion, 2 rheumatoid arthritis and 1 sarcoidosis). In addition,
semiflexible thoracoscopy was performed for the treatment in 10 cases with acute
or chronic empyema for the purpose of detachment of fibrin, destruction and
removal of the septum.
Conclusions: Semiflexible thoracoscopy under local anesthesia can be safely performed by pulmonary physicians. It is considered an easy and useful examination
for the diagnosis of pleural diseases.

P3355
When to image post-thoracoscopy?
Arthee Yogendran, Uzma Faruqi, Sara Jamel, Claire Malcolm,
Gihan Hettiarachchi, Alex West. Respiratory Medicine, Medway Maritime
Hospital, Gillingham, Kent, United Kingdom
Introduction: Chest radiography day 1 post-thoracoscopy to review lung reexpansion is suggested by the British Thoracic Society 1 . Practice in the UK has
been compared to areas where medical thoracoscopy is a day case procedure.
Objectives: To review the length of stay, time to lung re-inflation and survival
interval following thoracoscopy in a district general hospital.
Methods: A retrospective study identified patients undergoing medical thoracoscopy between 01/06/2007 and 31/12/2011. Casenotes and electronic records
were reviewed to obtain tissue diagnosis, imaging intervals and length of stay
post-procedure. Images were reviewed to determine rates of lung re-inflation and
fluid re-accumulation.
Results: 123 patients were identified. Pleural biopsies were taken at 95% of
procedures, with a diagnostic sensitivity of 97%. 47% of cases were positive
for malignant mesothelioma. Time to initial chest radiography ranged from 0-4
days. First imaging at day 1 had 63% re-inflation compared to 78% at day 2
post-thoracoscopy. Persistent effusion was noted in 56 cases, pneumothorax in 11
and both were present in 21. Length of stay averaged 4.4 days, with 45% patients
discharged within 2 days.

forceps. Biopsies by cryoprobe could overcome these limitations. The purpose
of this study was to compare the feasibility, size and quality of the specimens
obtained by cryobiopsy with specimens obtained by flexible forceps.
Fifteen patients with pleural effusion of unknown origin that underwent semirigid
thoracoscopy were included. Biopsies were obtained using a flexible autoclavable
cryoprobe 20416-032 (ERBE, Germany) 2.4 mm in diameter or flexible FB-55CD1 Olympus forceps.
Tissue samples were obtained from all 15 patients by forceps and from 14 patients by cryobiopsy, three with each technique per patient. The median size of
the cryobiopsy sample was 17.1 (3.9–86.7) mm2 and 9.1 (2.3-27.2) mm2 of the
forceps sample. Cryobiopsy samples were easier for interpretation (p = 0.003)
than forceps biopsy samples. The amount of artifacts wasn’t statistically different
between groups (p = 0.285). Diagnostic yield was the same by both techniques
in patients, where both types of samples were obtained. There were no bleeding
problems after the biopsies.
Cryobiopsy during semirigid thoracoscopy appears to be an effective and safe
new method for obtaining biopsy specimens from the pleural cavity. Cryobiopsy
samples were bigger than samples, obtained by flexible forceps. The quality and
diagnostic yield were comparable.

P3357
Use and comparison of a fiber optic bronchoscope as an alternative to a
purpose built thoracoscope
Chatura Wirasinghe, Duminda Yasarathne, Prasanna Wijerathene,
Dushantha Madegedara. Respiratory Medicine, Teaching Hospital, Kandy,
Central Province, Sri Lanka
Background: Mechanical failure of (fiber optic thoracoscope) FOT at our unit,
which was an established investigation in pleural disease led to a search for an
alternative.
Objective: To demonstrate the use of a fiber optic bronchoscope (FOB) for local
anesthetic thoracoscopy and to compare it with a purpose build thoracoscope.
Methodology: The new procedure was similar to standard local anesthetic thoracoscopy with the difference being an 8mm internal diameter endotracheal tube used
as the trochar thorough which FOB was inserted. 22 patients with undiagnosed
unilateral plural effusion underwent the procedure from July to November 2011.
Their results were compared to those obtained using purpose built FOT in 22
consecutive patients from January 2011.
Results: Modified FOB thoracoscopy was successful in 77% of patients while
purpose built FOT was successful in 86%. All failures were attributed to lungs
not collapsing due to adhesions. Time taken to empty fluid from the pleural cavity
and total procedure times were longer with FOB. The biopsy size using FOB was
smaller. Histological diagnosis of malignancy was made in 27% (6) in FOB group
and in FOT group it was 32% (7). Histological evidence of TB was obtained
22%(5) in FOB group and 27%(6) in the FOT group. A universal complication
in both groups was post procedure pain which was relieved with use of simple
analgesics. Other procedure related complications were not encountered in both
groups.
Conclusion: A modified procedure with FOB can be used safely with a reasonable
success rate to investigate pleural disease by experienced operators although there
are limitations.

P3358
Talc pleurodesis in malignant pleural effusions: A 5-year experience
João Filipe Cruz 1 , Daniela Alves 1 , Cecília Pacheco 1 , Manuel Vaz 2 ,
Lourdes Iglésias 1 , Adriana Magalhães 2 . 1 Pneumology, Hospital de Braga, Braga,
Portugal; 2 Pneumology, Hospital de São João, Porto, Portugal

Conclusion: Overall 30% of patients had not achieved lung re-inflation at first
imaging, up to 2 days post-thoracoscopy. Initial imaging on day 2 provides time
for re-inflation whilst avoiding repeated chest radiographs.
Reference:
[1] Local Anaesthetic Thoracoscopy, BTS Pleural Disease Guideline, 2010.

P3356
Cryobiopsy versus forceps biopsy during semirigid thoracoscopy
Ales Rozman, Mateja Marc-Malovrh, Luka Camlek, Izidor Kern.
Endoscopy/Pulmonology, University Clinic, Golnik, Slovenia

Introduction: Talc pleurodesis is an excellent therapeutic option in patients with
malignant pleural effusions (MPE), however the best method to perform it remains
a matter of debate.
Objectives: To compare two different methods of talc instillation in terms of
clinical efficacy and safety in patients with MPE.
Methods: Retrospective study of patients with MPE submitted to talc pleurodesis
between 2006 and 2010. Two different techniques were compared: thoracoscopic
talc poudrage (TP) and talc slurry through the chest tube (TS).
Results: A total of 93 patients were evaluated (47 TP group, 46 TS group).
Clinical demographics and primary malignancies were similar in both groups.
The overall complication rate was 54,8%, without significant difference between
the two groups. Most frequent complications were thoracic pain (32,3%), fever
(24,7%), subcutaneous emphysema (7,5%) and prolonged drainage (5,4%). No
serious complication or death was registered. The average length of hospital stay
was 8 days in the TP group vs 19,7 days in the TS group (p=0,001). The average
chest drain and suction duration was 5,6 days in the TP group vs 10 days in the TS
group (p=0,001). Among patients alive at 30 days, efficacy in local control of MPE
was 82,5% in the TP group (33/40) vs 72,1% in the TS group (31/43) (p=0,259).
There was no difference in mortality between the two groups (p=0,336).
Conclusions: Talc pleurodesis was a safe and effective palliative treatment for
patients with MPEs. Patients who underwent thoracoscopic talc poudrage had a
significant shorter length of hospital stay and chest drainage duration. There was
no difference regarding complications, efficacy and mortality.

Performing biopsies during semirigid thoracoscopy is often a difficult and timeconsuming task due to the low mechanical power when using dedicated flexible
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The change of complication rate in chemical pleurodesis after replacement of
talc preparation from small to large particle size – A longitudinal cohort
study
Hoi Nam Tse 1 , Ka Yan Wai 1 , King Ying Wong 2 , Kwok Sang Yee 2 , Lai
Yun Ng 1 . 1 Medical Department, Kwong Wah Hospital, Hong Kong, Hong Kong;
2
Department of TB and Chest Unit, Wong Tai Sin Hospital, Hong Kong, Hong
Kong
Background: Talc particle size is an important determining factor for complication
in talc pleurodesis.
Aims: To investigate any change in complication rate for talc pleurodesis after
replacement of talc preparation from small to large particle size
Methods: It is a longitudinal cohort study conducted in Kwong Wah Hospital,
Hong Kong. Talc preparation was changed from small (mean diameter<10μm) to
large particle size (Steritalc© : mean size: 31.3μm) since 1st Jan,10. Patients who
received new talc prepartion(1st Jan 10 to 31st Dec,11) were compared to those
received old talc preparation (1st Jan07 to 31st Dec09). The safety profile and
efficacy of pleurodesis were compared between the 2 groups.
Results: 141 patients were recruited. Since the change of talc prepration from
small to large particle size, ARDS was totally eliminated. Post-pleurodesis fever
was significantly reduced from 30.7 to 9.4%, resulting in a significant drop in
antibiotic use.
Abstract P3360 – Figure 2
Table 1. Complications rate in chemical pleurodesis since the change of talc preparation from
small to large particle size

ARDS
Post-procedure Fever (temp >38 within 24 hours
after procedure)
Use of antibiotic as a result of post-pleurodesis fever
Mean decrease in SpO2 after chemical pleurodesis

Small particle size
talc (n=88) (before)

Large particle size
talc (n=53) (after)

(3/88) 3.4%

(0/53) 0%

(27/88) 30.7%
(12/88) 13.6%
-2.4%

(5/53) 9.4%
(2/53) 3.8%
0.0%

Moreover, the efficacy of chemical pleurodesis was not jeopardized.
Conclusions: There was a significant reduction in complication rates in chemical
pleurodesis after replacement of the talc preparation from small to large particle
size.

P3360
Chest drain safety checklist
Burhan Khan, Hamid Aminy Raouf. Department of Respiratory Medicine, Darent
Valley Hospital, Dartford, Kent, United Kingdom
Background: Intercostal chest drains are amongst the most invasive procedure
a medic will undertake; not infrequently by a junior trainee. Adverse events unfortunately are well reported with chest drains, the UK’s National Patient Safety
Agency (NPSA) reported 12 deaths and 768 events of harm all related to chest
drains occurring between Jan ’05 and Mar ’08.
A never event is “a serious, largely preventable patient safety incident that should
not occur if the available preventative measures have been implemented by healthcare providers”. Never Events are preventable because: there is guidance that
explains what the care or treatment should be; there is guidance to explain how
risks and harm can be prevented; and there has been adequate notice and support
to put systems in place to prevent them from happening. The NPSA Never Events
list includes wrong site surgery, and in the respiratory arena this encompasses the
infrequent but always regrettable insertion of a chest drain on the wrong side
Aim: To devise a chest drain proforma to improve patient safety and prevent
adverse and never events.
Methodology: We used an iterative model building upon the WHO surgical safety
checklist.
Results: We devised and piloted a “Chest drain safety check list” utilising a
2-person stepwise approach.

Figure 1

Conclusion: This checklist represents a process that should lead to a systematic
and safe approach to inserting chest drains.

P3361
The need for including pleural procedure sessions in respiratory physicians’
job planning in the United Kingdom
Rahul Mukherjee 1 , Shiva Bikmalla 1 , Vikas Punamiya 1 , Milan Bhattacharya 2 ,
Richard Steyn 3 . 1 Department of Respiratory Medicine & Physiology, Heart of
England NHS Foundation Trust, Birmingham, West Midlands, United Kingdom;
2
Department of Thoracic Surgery, Heart of England NHS Foundation Trust,
Birmingham, West Midlands, United Kingdom; 3 Department of Respiratory
Medicine, Milton Keynes NHS Foundation Trust, Milton Keynes, United Kingdom
Background: In 2008, the UK National Patient Safety Agency (NPSA) issued an
alert for risks associated with insertion of intercostal chest drains (ICD) and highlighted issues related to insertion by non-specialists and by inadequately trained
or supervised junior doctors.
Methods: In an acute hospital (catchment population about 280000), an education
campaign targeted at emergency medicine on-call doctors was started in August
2008 questioning the need for out-of-hours insertion of ICD. Three physician-led
elective sessions/week were introduced in November 2008; trainees were directly
supervised by experienced physicians (consultants); all unavoidably out-of-hours
ICD procedures were reviewed by respiratory consultants.
Results: Fifty-two patients underwent ICD insertion in 5 months: 18 (34.62%)
for pneumothorax; 34 (65.38%) for effusions. Of the 34 with pleural effusions, 31
(91.17%) had radiological imaging pre-procedure. The 3 (8.82%) who had ICDs
without prior radiological imaging were due to suspected empyema thoracis in
the emergency department. Only 2 ICDs (3.84%) - both for pneumothoraces were complicated by infection of the pleural space. No other major complications
occurred in the remaining 50 patients. Initial ICD was displaced in 8 patients
needing further ICD insertions (15.38%), confirming a significant improvement
with respect to the local average.
Conclusion: The successful pilot of consultant-led ICD-insertion sessions led to
reduced length of stay, improved outcomes and improved trainee feedback - hence
our policy recommendation to include pleural procedure sessions in physician job
plans which is currently not undertaken uniformly in the UK.

P3362
Medical thoracoscopy: Learning curve of a new service
Arun Khanna, Sanjay Adlakha, George Mabeza, Irfan Wahedna, Robert Berg,
Chris Whale. Respiratory Medicine, Derby Hospital NHS Trust, Derby,
Derbyshire, United Kingdom
Introduction: Many hospitals have, or plan to establish, a Medical Thoracoscopy
(MT) service. Whilst high diagnostic yields and low adverse event rates are widely
reported1 , little is known about the learning curve attributed to the procedure.
Aims: To examine the diagnostic rate per annum (’hit rate’) and learning curve of
a Medical Thoracoscopy service in a large District General Hospital.
Methods: We retrospectively analysed data from our first 100 consecutive MT’s
since November 2008. Procedures were carried out by three Consultants with
experience of Medical Thoracoscopy, one Consultant learning the technique and
trainees under close supervision. ’Hit-rate’ per year was calculated and trend
analysed to determine the learning curve.
Results: ’Hit-rate’ was 65% in year 1, 79% in year 2 and 89% in year 3,
demonstrating a steep learning curve for this skill. Histologically confirmed diagnosis included mesothelioma (n=34), metastatic lung cancer (n=20; predominantly
non-small cell lung cancer), other metastatic malignancy (n=16;predominantly
Ca Breast), pleural Tuberculosis (n=4), chronic inflammation (n=13) and fibrous
pleural plague (n=1).Five MT’s were performed for palliative purposes, one had
to be abandoned and six failed to achieve a diagnostic yield. No major procedure
related adverse events were noted during the study period.

603s

T UESDAY, S EPTEMBER 4 TH 2012
Conclusions: This data provides insight into the diagnostic learning curve of a
new MT service. Improved patient selection and enhanced operator skills should
produce a diagnosis rate of over 90% in year 4.The study also re-confirms the
safety and high diagnostic yield of this procedure, even outside the settings of
mesothelioma.
Reference:
[1] Casal RF et al. Curr Opin Pulm Med 2009.

P3363
Significance and long-term outcome of nonspecific pleuritis after medical
thoracoscopy
Xanthi Tsiafaki 1 , Maria Chorti 2 , Niki Maounis 3 , Maria Kokolaki 4 ,
Constantinos Mantzouranis 1 , Vasiliki Filaditaki 1 . 1 Second Department of Chest
Medicine, Sismanoglio General Hospital, Athens, Greece; 2 Department of
Pathology, Sismanoglio General Hospital, Athens, Greece; 3 Department of
Cytology, Sismanoglio General Hospital, Athens, Greece; 4 Department of
Anesthesiology, Sismanoglio General Hospital, Athens, Greece
Introduction: A specific diagnosis of an exudative pleural effusion (EPE) often
poses a clinical challenge for the pulmonary physician. Although medical thoracoscopy (MTH) remains the gold standard technique in the work up of patients
with EPE a definite histological diagnosis will not be established in a significant
number of the cases and will therefore be, characterized as non specific pleuritis
(NSP).
Objective: To study the outcome of patients with NSP in a group of patients with
long term follow up.
Method: A retrospective analysis was performed on 110 patients who underwent
thoracoscopy for EPE, over a 7 year period, at our Institution. In 47(42,7%)
cases, that were histologically diagnosed as NSP, long-term follow up (a minimum
of 24 months) was available. MTH was performed by a respiratory physician,
experienced in the procedure, under local anesthesia and IV/IM sedation.
Results: A definite histological diagnosis was established in 63 patients. In the
remaining 47 (42.7%), 35 men and 12 women with mean age of 64.5 years,
the diagnosis of NSP was rendered. Four of the latter (8.5%) were subsequently
diagnosed with malignancy after an interval of 3-5 months (2 mesotheliomas,
2 adenocarcinoma). A probable cause was established on clinical grounds in
13(27.6%) cases. Finally, in 30 (63.8%) patients, the underlying etiology for NSP
was not discovered and was therefore, described as “idiopathic pleuritis”.
Conclusions: In our series 3.6% proved to be false negative, after a mean follow
up of 4 months. Furthermore, in 27.3% of our undiagnosed EPE cases, a definite
diagnosis could not be determined and was characterized as “idiopathic pleuritis”.

P3364
Eosinophilic pleural effusions – Is everything clear?
Jan Plutinsky, František Dvorak, Zuzana Taligova, Renata Sabova,
Stanislava Sabova. 2nd Pneumology, Specialized Hospital of St.Zoerardus, Nitra,
Slovakia (Slovak Republic)
Introduction: Eosinophilic pleural effusion (EPE) for long time was considered
a result of benign concomitant diseases with a good prognosis. Blood or air in
the pleural fluid (PF) could cause EPE in most cases. In some EPE the aetiology
is unknown. Epidemiology is varied from 5-12%. We analysed our patients (pts)
with PF and we focused on the group with EPE.
Aim: To share our own experience with diagnosis, differential diagnosis and
prognosis of EPE.
Methods: We analysed 390 pts with a definitely confirmed diagnosis of pleural
effusion. The diagnosis was confirmed biochemically, cytological analyses of PF,
histologically by blind pleural biopsy or by medical thoracoscopy. Cell count
was made routinely. Light’s rule was used for the diagnosis of transudates and
exudates. EPE was defined when 10% or more eosinophilic leucocytes appeared
on a differential cell count.
Results: 3 M and 10 F, median age 71 years (51-85 yrs) had EPE (3.33%). From
them 3 had lung carcinoma, 1 breast carcinoma, 2 had pneumonia, 2 heart failure,
1 pneumothorax, 1 traumatic PE, 1 pancreatitis as diseases causing EPE and only
1/13 had idiopathic EPE (7.6%), or 0.25% from 390 pts. Median of eosinophils in
PE was 25% (from 10% to 88%). Ten of the EPE were exudates and 3 transudates.
Conclusions: In our cohort of pts with EPE 30.8% had carcinoma and only 1 was
idiopathic. Median age is high. Prognosis is better in 2/3 pts and it was interesting
that 3 pts had transudates. Also of interest was the lower incidence of EPE in our
cohort in comparison to literature sources. EPEs present the inhomogeneous group
of pleural diseases with unclear prognosis.

P3365
Occurrence of malignancy after an initial diagnosis of post-thoracoscopy
fibrinous pleuritis
Ben Sutton, Rakesh Panchal, Sanjay Agrawal, Jonathan Bennett. Institute of Lung
Health, Glenfield Hospital -University Hospitals of Leicester, Leicester, United
Kingdom

Objectives: To evaluate what proportion of patients with FP following thoracoscopy develop malignancy.
Methods: Retrospective analysis was conducted of all thoracoscopies performed
for unexplained exudative pleural effusions between 2005-2009. In cases with an
initial histological diagnosis of FP, review of radiology and histology for at least
24 months post thoracoscopy was undertaken.
Results: Of 177 thoracoscopies, 90(49%) were malignant and 87(51%) were
non-malignant. FP was the diagnosis in 68(38%) of cases, with 55(81%) male and
a mean age of 72.5 (±10.4) yrs.
In 10 (15%) FP cases the subsequent diagnosis confirmed malignancy, with 5
(7.5%) of mesothelioma. Four had further immediate positive investigation (false
negatives), six developed overt malignancy at a later stage. Of the 68 patients 35
(51%) had died, 27(39%) with no evidence of malignancy, with a mean survival
of 502 days.
Mean survival of those with malignancy was 534 days p 0.75. Patients who died
with a benign process were significantly older; 74.7yrs vs. 70.5yrs p0.043 (±11.4)
Conclusion: The majority of FP cases follow a benign course but need 2 years
follow-up, as a proportion develop malignancy after a significant interval. Benign
exudative pleural effusion is a poor prognostic marker in the elderly despite the
absence of subsequent malignancy.

P3366
Role of Abram’s pleural biopsy in determining the cause of empyema thoracis
Shaista Ghazal, Ashok Kumar, Nusrat Idrees, Nadeem Rizvi, Maria Malik. Chest
Medicine, Jinnah Post Graduate Medical Centre, Karachi, Sindh, Pakistan
Introduction: Empyema thoracis remains a major problem in developing countries. Clinical outcomes in tuberculous empyema are generally believed to be
worse than in non-tuberculous. So with the help of Abram pleural biopsy early
detection of the cause of empyema and its treatment could be possible.
Objectives: To evaluate the role of Abram’s pleural biopsy in determining the
cause of empyema thoracis.
Methods: A prospective study of patient’s data was undertaken at the Pulmonology
department at the largest public tertiary care centre in Karachi, Pakistan. Pleural
biopsies for histopathology were obtained using Abram’s pleural biopsy needle
from 46 patients admitted with empyema thoracis between August 2010 and August 2011; along with pus for Gram staining, routine culture, AFB smear and AFB
culture, and the results of these variables were compared for diagnostic efficiency.
Results: A comparison of the diagnostic tools used showed positive Gram staining
in 28 out of 46 (60.9%) cases. Bacterial cultures were positive in 24 (52.1%) of the
cases, with 10 (21.7%) positive for Streptococcus pneumonia, 8 (17.4%) positive
for Pseudomonas aeruginosa, 6 (13%) positive for Staphylococcus aureus; and 15
(32.6%) with AFB growth on pus culture. Only 4 (8.6%) had a positive AFB smear.
Whereas histopathology revealed 28 (60.9%) cases as having acute on chronic
pyogenic inflammation, 12 (26.1%) with chronic non-specific inflammation, and 6
(13%) with acute on chronic granulomatous inflammation.
Conclusions: In comparison to other diagnostic techniques, there is no benefit of
performing Abram’s pleural biopsy in determining the cause of empyema thoracis.
Pus culture has a better yield in specifying the cause in most cases.

P3367
Risk of intrapleural hemorrhage following thoracocenthesis
Marie-Ève Bureau, Yves Lacasse, Simon Martel. Département de Pneumologie,
Institut universitaire de Cardiologie et de Pneumologie de Québec, Québec, QC,
Canada
Background: Diagnostic or therapeutic thoracocenthesis is usually a simple
and safe procedure. The extent to which coagulation abnormalities induced by
antithrombotic therapy (ATT) increase the risk of of intrapleural hemorrhage
following thoracocenthesis is unknown.
Objective: To examine the risk of intrapleural hemorrhage following diagnostic
or therapeutic thoracocenthesis in patients with or without ATT.
Methods: We conducted a retrospective cohort study of all the diagnostic or
therapeutic thoracocentheses performed in our institution over a three-year period
(2007-2009). We considered only the procedures performed without ultrasonic
guidance. Antiplatelets and anticoagulant therapy at the time of the procedure
were recorded. Coagulation parameters (international normalized ratio, partial
thromboplastin time, platelet count) and hemoglobin level were also noted. We
defined intrapleural hemorrhage as either a recurrent pleural effusion with a fall in
hemoglobin >20 grams/liter, or a hemothorax necessitating pleural drainage.
Results: A total of 695 patients underwent 955 thoracocentheses; data were available from 940 of them. 738 procedures (78.5%) were performed on patients on
either antiplatelets or anticoagulant therapy. Overall, 7 intrapleural hemorrhages
were noted (overall incidence rate: 0.7%), all in patients with antithrombotic
therapy (ATT: 7/738 vs. no ATT: 0/202; Fisher’s exact test: p = 0.22).
Conclusion: The incidence of intrapleural hemorrhage following thoracocenthesis was low. Although the event rates in patients with or without ATT were
not statistically different, all intrapleural hemorrhages occurred in patients with
antithrombotic therapy.

Introduction: Fibrinous pleuritis(FP) is a common thoracoscopic diagnosis and
implies a benign aetiology, however, the number of cases that subsequently result
in malignancy is not fully known.
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The aim of our study was to analyze lung function throughout infancy and
adolescence in cohorts of CF patients diagnosed after neonatal screening.
We rectrospectively evaluated the spirometry of patients 59 born in the years
1992–1994 who had been visited at least three times yearly and compared the
decline in FEV1 and FEF 25-75 (both % predicted) in pre- adolescence (pre ado;
age range 8–12 years.) and during adolescence (age range 13-17 years).
The mean decrease in FEV1% was -0.35 (SD ± 11.9) in the pre ado period and
-1.41 (SD ±11,7) during adolescence with no significant difference in decline
between the two periods, (p=0.45, paired t test). However, the mean variation in
FEF 25-75 was 7.9% (SD ± 32) in pre ado and -6.7 (SD ±26) during adolescence
(p=0.009)
Our data show that lung function decreases during adolescence in CF patients as
reflected by a loss in FEF 25-75 which is consistent with an anatomical damage initially located in smaller peripheral airways. Although FEV1 is universally
adopted as a surrogate outcome it seems to be poorly sensitive in evaluating lung
disease progression in CF during adolescence.
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P3371
Comparative study of three quality of life instruments in adolescent and
adults with cystic fibrosis
Monica Cebrian 1 , Javier Ferrero 2 , Emilio Ansotegui 1 , Amparo Sole 1 . 1 Lung
Transplant and Cystic Fibrosis Unit, Hospital Universitario y Politecnico La Fe,
Valencia, Spain; 2 Personality, Evaluation and Psychological treatments,
University of Valencia, School of Psychology, Valencia, Spain
Multiple patient reported outcomes have been used in order to measure quality of
life in Cystic Fibrosis in Spain, but it is important to find a consensus on which is
the most reliable and valid quality of life instrument.
Objective: To compare three quality of life questionnaires widely used among CF
patients in order to prove which of them is more valid and reliable when measuring
quality of life and disease severity.
Methods: Two disease-specific questionnaires: Cystic Fibrosis QuestionnaireRevised (CFQ-R), and St. George Respiratory Questionnaire (SGRQ), and a
generic instrument: the Short-form-36 health survey (SF-36), were simultaneously
administered in to 75 adolescents and adults with CF (≥14 years old), 20 of
which were awaiting lung transplantation. Internal consistency (Cronbach alpha),
and convergent and construct validity were calculated, as well as external validity
(correlations of each questionnaire with demographic and clinical variables: lung
transplantation list, FEV1, pulmonary exacerbation and intravenous treatment,
digestive disorders, etc.).
Results: Similar reliability, but different validity of the questionnaires was shown.
Strong correlations (≥0.70) were found between several of the scales in the
three questionnaires: physical functioning, role limitation, energy and vitality, and
mental health. The CFQ-R allows a better differentiation of the varying levels of
disease severity, plus it has disease-specific scales.
Discussion: An instruments’ validity and applicability should be considered when
choosing a questionnaire to measure HRQoL in CF patients. The CFQ-R proved
to be the most suitable, although some of its subscales could be reviewed.

374. Cystic fibrosis (adults and children): new
aspects of risk factors, treatments and diagnosis
P3369
Lung function decline in a modern cystic fibrosis cohort
Liam Welsh, Louise King, Philip Robinson, Colin Robertson,
Sarath Ranganathan. Respiratory Medicine, Royal Children’s Hospital,
Melbourne, VIC, Australia
Introduction: Though the starting point for lung function measured by spirometry
in children with cystic fibrosis (CF) has improved, the annual rate of decline has
not changed significantly during the critical period of adolescence. The aim of this
study was to describe factors associated with longitudinal decline in lung function
in a contemporary cohort of children with CF.
Methods: Best annual lung function data from children attending the CF service
of the Royal Children’s Hospital Melbourne were reviewed to determine rate of
decline in FEV1 up until time of transfer to an adult centre. Mixed multi-level
modeling was used to determine the influence of age, sex, genotype (homozygous
F508del), CF related diabetes mellitus (CFRD), Pseudomonas aeruginosa (PsA)
infection, and body mass index (BMI) on lung function decline.
Results: Longitudinal lung function data (range 5–20 years) were obtained for 98
patients with CF (55 male) on a median 12 (range 3–16) occasions. Overall, FEV1
declined by a mean of -0.12 z-score each year (p<0.001). Homozygous F508del
genotype (-0.10, p<0.01), CFRD (-0.15, p<0.01) and mucoid PsA infection (-0.09,
p<0.01) were all independently associated with an increased rate of decline in
FEV1 z-score. Taken together, these three factors resulted in a cumulative reduction
of -0.25 FEV1 z-score (p<0.001).
Conclusion: Genotype, CFRD and PsA infection are all associated with an increased rate of decline in lung function during adolescence. How these findings
relate to underlying lung structural changes, and whether PsA eradication success
can influence rate of decline in future cohorts, warrants further investigation.

P3370
Is lung function worsening during adolescence in cystic fibrosis? A
retrospective study
Sonia Volpi, Annachiara Marostica, Ciro D’Orazio, Giovanna Amenta,
Emily Pintani, Baroukh Assael. Cystic Fibrosis Center, Azienda Ospedaliera
Universitaria Integrata, Verona, Italy

P3372
Comparison of the Cystic Fibrosis Questionnaire with the St George’s
Respiratory Questionnaire in adult patients with cystic fibrosis
Markus Hofer, Astrid Hirt, Thomas Kurowski, Annette Boehler. Division of
Pulmonary Medicine, University Hospital, Zurich, Switzerland
Background: The Cystic Fibrosis Questionnaire (CFQ-R) is widely use in outcome studies. Nevertheless, correlation with pulmonary function test (PFT) is
weak, namely in mild to moderate impairment.
Aim: To prospective evaluated the accuracy of the CFQ-R with PFT (FEV1 ,
obstructive ventilation defined as ratio FEV1 to vital capacity (FEV1 /FVC), and
hyperinflation defined as ratio residual volume to total lung capacity (RV/TLC))
and to compare it with the St George’s Respiratory Questionnaire (SGRQ).
Methods: Clinical data including PFT were collected. CFQ-R and SGRQ were
obtained. Spearman correlation was performed.
Results: 32 patients (13 females) with a mean age of 29m11y, body-mass index
(BMI) of 22.3±3.4kg/m2 , FEV1 of 67±29%, FEV1 /VC of 0.67±0.14 and RV/TLC
of 0.46±0.15 are evaluated. Results of CFQ-R were: physical well-being 74±25,
vitality 59±23, emotion 79±19, eating 93±20, treatment burden 75±19, health
perception 72±24, social role 72±18, body image 73±24, role 73±24 weight
77±32, respiration 68±19 and digestion 79±23. Total score of SGQR was 23±17,
with following subdomains: symptom 44±25, activity 25±23, impact 15±14. PFT
was strongly correlated (p<0.0001) with SGQR activity (FEV1 rho=-0.67) and
total score (-0-68), moderately correlated (p<0.005) with CFQ-R physical (0.63)
and SGQR symptom score (-0.59) and weakly correlated (p<0.01) with CFQR
treatment burden (0.54), health perception (0.57) and role (0.55).
Conclusions: In adult CF patients CFQ-R is only moderately correlated with
pulmonary function. In contrast, the SGQR, initial developed for patients with
chronic obstructive pulmonary diseases showed a better correlation with PFT.

Adolescence is a vulnerable period for patients with cystic fibrosis (CF). It is
generally recognized that during adolescence morbidity is higher, lung function
declines at higher rates and adherence to treatments decreases. However, specific
data on spirometry in this age have only seldom been reported.
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Figure 1. Mean patient treatment times versus mean patient inhalation times.

The median of patient mean treatment times for TBM and TIM were 291 and 146
s, respectively. The median of patient mean inhalation times were 2.6 and 6.9 s,
respectively. Patients with longer inhalation times generally had shorter treatment
times and patients using TIM had shorter treatment times than those using TBM.
It might therefore be of benefit for patients using TBM to switch to using TIM.

P3374
The use of high frequency chest wall oscillation during an acute infective
pulmonary exacerbation of cystic fibrosis
Ann Banks 1,2 , Georgina Davies 1,2,3 , Penny Agent 1 , Leyla Osman 3 ,
Diana Bilton 1,2 , Margaret Hodson 1,2 . 1 Adult CF Centre, Royal Brompton &
Harefield NHS Foundation Trust, London, United Kingdom; 2 Imperial College,
NHLI, London, United Kingdom; 3 Physiotherapy Department, Guy’s & St
Thomas’ NHS Foundation Trust, London, United Kingdom
Background: Cystic fibrosis (CF) patients hospitalised for an acute infective
pulmonary exacerbation require increased airway clearance. Specialist physiotherapists may be a limited resource. We investigated the use of high frequency chest
wall oscillation (HFCWO), in addition to ’usual’ airway clearance techniques
(ACTs).
Objective: The aim was to assess the utility of HFCWO (The Vest® Airway
Clearance System, Hill-Rom) as a self administered therapy compared to European ACTs in facilitating recovery from an acute infective pulmonary exacerbation
in people with CF when used in addition to supervised physiotherapy.
Method: A non-blinded randomised, controlled design was used. Patients who
met inclusion criteria were randomised to control or HFCWO groups. All patients
received four daily sessions, two supervised by a specialist CF physiotherapist and
two carried out independently. The control group carried out their usual ACTs, the
study group used HFCWO with pauses to huff and cough. The primary outcome
measurement was change in FEV1 .
Results: n=36 (64% male). Data was analysed using the Wilcoxon Rank Sum test.

Age, Mean (SD) (years)
Baseline FEV1, Mean (SD) (mls)
Change in FEV1, Median (IQR) (mls)
Change in FVC
Change in FEF25
Change in FEF75

Control

HFCWO

P value

29.8 (±11.7)
1490 (±900)
120 (50, 260)
70 (–170, 370)
170 (–10, 540)
25 (–10,150)

25.8 (±7.3)
1570 (±540)
240 (80, 360)
370 (90, 620)
500 (–50, 820)
10 (–30, 50)

NS
NS
0.18
0.05
0.35
0.28

Conclusion: Change in FEV1 was not significantly different between groups,
however a significant improvement in FVC was demonstrated. HFCWO should be
further explored as an adjunct in treatment of infective pulmonary exacerbations
of CF.

P3375
Long inhalation time is associated with short treatment time when using the
I-neb AAD system in target inhalation mode
Tim Spencer 1 , Alex Black 1 , Nicholas Smith 2 , Kurt Nikander 3 , Tony Dyche 1 .
1
Respironics Respiratory Drug Delivery (UK) Ltd, Chichester, West Sussex,
United Kingdom; 2 PS5 Consultants Ltd, Portsmouth, Hampshire, United
Kingdom; 3 Philips Respironics, Respironics New Jersey, Inc., Parsippany, NJ,
United States
The I-neb Adaptive Aerosol Delivery (AAD) System is designed to emit aerosol
only during the inspiratory phase of breathing and can be operated in tidal breathing
mode (TBM), in which the user breathes in a normal manner during treatment, or
target inhalation mode (TIM), in which the user is guided to longer inhalations
via feedback from the I-neb AAD system. The I-neb AAD system is equipped
with a patient logging system (PLS) to facilitate the analysis of patient breathing
by recording data on treatment time and mean inhalation time per breath per
treatment.
Forty nine patients with cystic fibrosis were enrolled in a 13 week handling study;
PLS data was analyzed for 43 of these patients. Each patient’s mean treatment
(nebulization) time and inhalation time per breath were calculated for treatments
taken in TBM or TIM in order to determine the relationship of these variables.

P3376
Long-term efficacy and safety of tobramycin 300mg/4mL nebuliser solution
in patients with cystic fibrosis and chronic Pseudomonas aeruginosa infection
Henryk Mazurek 1 , Raphael Chiron 2 , Guido Varoli 3 , Debora Santoro 3 ,
Helen Cicirello 4 , Yuri Antipkin 5 . 1 Pneumonologii Mukowiscydozy, Instytut
Gruzlicy in Chorob, Rabka-Zdroj, Poland; 2 Service Maladies Respiratoires,
Hopital Arnaud de Villeneuve, CRCM-CF Center, Montpelier, France;
3
Corporate Clinical Development, Chiesi Farmaceutici S.p.A., Parma, Italy;
4
Corporate Clinical Development, Chiesi Farmaceutici S.p.A., Rockville, United
States; 5 Institute of Pediatrics, Obstetrics and Gynecology, UAMS, Kyiv, Ukraine
Introduction: Inhaled tobramycin is considered as standard of care for the management of chronic Pseudomonas aeruginosa (Pa) infection in patients (pts) with
cystic fibrosis (CF).
Objectives: The long-term efficacy and safety of tobramycin 300mg/4mL nebuliser solution (TNS4: Bramitob® , Chiesi FarmaceuticiS.p.A.) administered over
56 weeks (seven 28-day on/off cycles) was assessed in CF pts chronically infected
with Pa.
Methods: A total of 324 CF pts aged ≥ 6 years with baseline 1-second forced
expiratory volume (FEV1 ) 40-80% predicted were randomized in an initial 8-week,
open-label trial (Core) to receive TNS4 or tobramycin 300mg/5mL (TNS5, Tobi® ,
Novartis) using PARI Turbo Boy N compressor and PARI LC Plus nebuliser.
209 pts (of which 100 received TNS4 in the Core) continued for an additional
48-week, single-arm extension phase with TNS4 only (Ext). FEV1 % predicted
and Pa bacterial load in sputum were measured during 14 study visits. Safety was
assessed through monitoring of adverse events and audiometry.
Results: Non-inferiority in terms of FEV1 % predicted between TNS4 and TNS5
was demonstrated in the Core (mean changes from baseline 7.1% and 7.6%,
respectively). After 56-week treatment with TNS4, the mean change from baseline
in FEV1 % predicted was 5.7% [95% CI: 2.8;8.6]. Reduction in log10 CFU/g Pa
bacterial load was -1.13 [95% CI: -1.58;-0.68]. No remarkable safety findings were
detected.
Conclusions: TNS4 demonstrated a sustained and significant improvement in lung
function over a 56-week period and a reduction in Pa density in sputum. TNS4
was safe and well tolerated.
Supported by Chiesi Farmaceutici S.p.A.

P3377
Pharmacokinetics of tobramycin nebulizer solution (300mg/4ml)
administered by Pari e-Flow rapid vs Pari LC plus nebulizer in patients with
cystic fibrosis and Pseudomonas aeruginosa infection
Mirco Govoni 1 , Gianluigi Poli 1 , Helen Cicirello 3 , Debora Santoro 2 ,
Daniela Acerbi 1 , Jozef Ruzicka 4 . 1 Clinical Pharmacology, Chiesi Farmaceutici,
Parma, Italy; 2 Statistics & Data Management, Chiesi Farmaceutici, Parma, Italy;
3
Clinical Corporate Development, Chiesi Pharmaceuticals, Inc, Rockville, MD,
United States; 4 Dept of Pneumology, Fakultná Nemocnica’s Poliklinikou,
Bratislava, Slovakia (Slovak Republic)
Background: New generation nebulizers are increasingly used to reduce the time
required for inhalation, potentially improving patient compliance.
Objectives: To compare the pharmacokinetic (PK) profile of tobramycin nebulizer
solution (TNS) 300mg/4mL (Bramitob® ) administered with the Pari e-Flow rapid
versus the Pari LC plus nebulizer.
Methods: Randomized, crossover trial, enrolling 27 cystic fibrosis (CF) patients
with chronic Pseudomonas aeruginosa infection. Patients received two twice-daily,
28-day treatment periods with TNS 300mg/4mL delivered by either nebulizer, sep-
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arated by a 4-week wash-out. Blood and sputum samples were collected on days 1
and 28 over the first 12 and 8 hours, respectively. Primary endpoints were plasma
tobramycin maximum concentration (Cmax ) and area under the curve (AUC0-t ) on
day 28.
Results: 27 patients were randomized and 25 completed the study. Patients were
18-47 (mean 25.5) years old. On Day 28, the geometric mean ratios (e-Flow
rapid:LC Plus) for plasma tobramycin Cmax and AUC0-t were 0.85 (90% CI 0.611.19) and 0.87 (90% CI 0.65-1.18), respectively, while the geometric mean ratios
for sputum tobramycin Cmax and AUC0-t were 1.40 (90% CI 0.86-2.27) and 1.37
(90% CI 0.80-2.33), respectively. Nebulization time was significantly shorter for
the eFlow rapid as compared to the LC plus: 5.7±2.0 versus 12.1±2.2 min (mean
± SD on day 28).
Conclusion: Plasma and sputum PK data support comparable pulmonary delivery
of TNS 300 mg/4mL in CF patients using different nebulizers with a shorter
nebulization time for the Pari e-Flow device.
Supported by: Chiesi Farmaceutici.

P3378
Temporal changes in the prevalence of respiratory pathogens in children and
adolescents with cystic fibrosis (CF)
Prasad Nagakumar 1 , Jyotsna Vaswani 2 , Julian Forton 1 , Iolo Doull 1 . 1 Paediatric
Respiratory Medicine & Cystic Fibrosis, Children’s Hospital for Wales, Cardiff,
Wales, United Kingdom; 2 Paediatrics, Royal Gwent Hospital, Newport, Wales,
United Kingdom
Introduction: Changes in the prevalence of respiratory pathogens in CF may
reflect improved therapeutic strategies and clinical practice within a CF centre.
Aims: We hypothesized that active microbiological surveillance and a low threshold for long term nebulised antibiotics might reduce the prevalence of respiratory
pathogens in patients with CF.
Methods: Retrospective review of data of patients under full care at a paediatric CF
centre in Cardiff between 1998(n=80) and 2011(n=70). We calculated the number
of isolates for common pathogens from 1998 onward (expressed as a percentage
for each year); mean number of respiratory cultures taken for each patient per year;
and the rate of chronic P aeruginosa (Lee 2003) from 2002 onward. Changes in
prevalence over time were assessed by linear regression.
Results: Non-significant increase in mean (SD) number of respiratory cultures
from 5.3(3.22) to 7.4(2.89) per patient/year.The prevalence of P aeruginosa infection decreased significantly from 43.8% in 1998 to 14% in 2011(r= -0.80,
p=0.001), while chronic P aeruginosa infection decreased from 19% in 2002 to
2.9% in 2011(r=-0.92, p<0.0001). We also observed significant decreases in the
prevalence of A fumigatus (r=-0.92, p<0.0001), H influenzae (r=-0.58, p=0.03) and
B Cepacia (r=-0.78 p=0.001), and a non-significant reduction in the prevalence
of S Aureus with non-significant increases in the prevalence of S maltophilia or
MRSA.
Conclusion: Active microbiological surveillance and a low threshold for long
term nebulised antibiotics was associated with significant reductions in both the
prevalence of P aeruginosa infection and the rate of chronic P aeruginosa infection.

P3379
Long-term linezolid in cystic fibrosis patients chronically colonized with
Staphylococcus aureus (SA)
Amparo Sole 1 , Monica Cebrian 1 , Emilio Ansótegui 1 , Emilio Monte 2 ,
Eduardo Sanmartín 2 , Jose Luis Perez 3 . 1 Lung Transplant and Cystic Fibrosis
Unit, Hospital Universitario y Politecnico La Fe, Valencia, Spain; 2 Pharmacy,
Hospital Universitario y Politecnico La Fe, Valencia, Spain; 3 Microbiology,
Hospital Universitario y Politecnico La Fe, Valencia, Spain

P3380
Allergic bronchopulmonary aspergillosis (ABPA) prevalence in adult cystic
fibrosis (CF) patients. Usefulness of recombinant Aspergillus fumigatus IgE
(rAsp f) in diagnosis and monitoring treatment
Cristina Navarro 1 , MaAndreína Perez 2 , Dolores Hernandez 2 , Emilio Ansotegui 1 ,
Monica Cebrian 1 , Javier Peman 1 , Amparo Sole 1 . 1 Lung Transplant and Cystic
Fbrosis Unit, Hospital Universitario y Politecnico La Fe, Valencia, Spain;
2
Allergy Service, Hospital Universitario y Politecnico La Fe, Valencia, Spain
The prevalence of ABPA in CF is variable (6-15%). Currently, the role of rAsp f
in ABPA diagnosis and treatment monitoring is unknown.
Patients: Serial determinations of serum specific IgE against recombinant AF
antigens were analysed yearly during 5 years in 157 adult CF patients. 19 patients fulfilled serologic criteria for ABPA, but only 9 suffered from respiratory
symptoms, lung infiltrates or lung function deterioration.
Results: 9 of 157 CF patients (3 women), prevalence 6%, mean age 22 (16-33)
years, BMI mean 21 (20-22). In 8/9 Delta F508 mutation was found. At time
of diagnosis, 4 patients showed AF colonization, 8 had Pseudomonas aeruginosa
(PA). In all patients, total IgE was higher than 500 UI/ml, and AF specific IgE
was positive. Titrations for rAsp f varied, with highest titrations for rAsp f 1 and
rAsp f 2. Two cases with the most torpid progress showed high titers for rAsp f 3.
Lung function’s distribution (FEV1) was similar in all cases.
All patients were treated with systemic corticosteroids (3 weeks and gradually
reducing the dose after 3-6 months), and itraconazole/voriconazole. There were
two relapses after two years, which started with respiratory symptoms.
Conclusion: In CF patients, compatible symptoms as wheezing dyspnea and
functional-radiological deterioration suggest ABPA diagnosis. During treatment,
only total and AF specific IgE titers, as well as lung function, served for monitoring. In our daily practice, specific AF component IgE titration does not provide
diagnostic nor prognostic advantages, and neither does conventional sputum culture.

P3381
Prevalence of tracheobronchomalacia in young children with cystic fibrosis
Srinivas Poreddy, Adelaide Withers, Des Cox, Stephen Stick. Respiratory
Medicine, Princess Margaret Hospital, Subiaco, WA, Australia
Tracheobronchomalacia (TBM) is a commonly diagnosed condition with incidence
in general population ranging between 1 in 1400 to 1in 2100 children.In a recent
study of adults with cystic fibrosis (CF) by using multi detector CT scans a high
prevalence of 29% was reported.
Aim: To study the prevalence of tracheobronchomalacia in children with CF.
Methods: A prospective observational study was done in Princess Margaret Hospital Perth, Australia from Jan 2011 to Dec 2011.Bronchoscopy findings recorded
by clinician were collected in children undergoing CT chest and bronchoalveolar
lavage as part of a surveillance programme (ARESTCF) in children with CF 6
years and below. A subjective visual estimation of 50% reduction in cross sectional
area was used for defining TBM during breathing efforts.
Results: A total of 72 children were studied over 1 year. A prevalence rate of
13.9% was found in the age group studied. Highest prevalence was found during
first 2 years (22.7%).
No. of Children (%)

Treatment of chronic colonization with methicillin-resistant Staphylococcus aureus
(MRSA) and non-MR in cystic fibrosis (CF) patients shows a wide variability
among CF units. While some caregivers prescribe continuous treatment with
inhaled/oral antibiotics, others only treat infectious exacerbations.
Methods: 52 CF patients were included. Mean age was 25, 1 years. All patients
were chronically colonized by SA (5% MR) and showed a poor clinical progress
and respiratory function after receiving several conventional antibiotic cycles to
treat infectious exacerbation.
Every patient was prescribed continuous treatment with oral Linezolid: 600mg/12h
for 15-21 days every 45 days, for a minimum of 1 year. Serial spirometry, sputum
analysis and blood analysis were determined to rule out toxicity derived from a
chronic treatment with Linezolid. Health related quality of life was measured every
three months with the Cystic Fibrosis Questionnaire-Revised (CFQ-R) to detect
any change.
Results: An inflection in the pulmonary function drop in FEV1 and FVC was
observed, with a recovery and slowing down of this drop after treatment. After a
treatment period of at least one-year, no resistances against Linezolid nor serious
adverse events were observed. Patient reported outcomes showed improvement in
functionality and in clinical symptoms, with a significant decrease of cough and
expectoration during the treatment.
Conclusion: Treatment with Linezolid cycles is effective and safe in those patients
colonized by SA who present both a clinical and functional torpid progress with
conventional treatments. Linezolid allows the stabilization of the symptoms and
lung function.

Age group

0–2 years

2–4 years

4–7 years

Total

TBM present
TBM absent
Not observed
Total

5 (22.7)
14 (63.7)
3 (13.6)
22 (100)

4 (15.4)
22 (84.6)
0 (0)
26 (100)

1 (4.2)
22 (91.6)
1 (4.2)
24 (100)

10 (13.9)
58 (80.5)
4 (5.6)
72 (100)

Limitations: Prevalence could have been underestimated as spontaneous breathing
was not observed in some children due to anaesthetic factors. As technique used
was visual estimation there is a potential for observer bias.
Conclusions: A high prevalence of tracheo broncho malacia was found in young
children with CF. There is a need for further studies to understand the significance
of tracheomalacia in CF.
Acknowledgements: Perth division of ARESTCF programme.

P3382
Oral health and some risk factors in children with cystic fibrosis
Seda Mete 1 , Yasemin Gokdemir 2 , Sertac Peker 1 , Bulent Karadag 2 ,
Betul Kargul 1 . 1 Pediatric Dentistry, Marmara University Dental School, Istanbul,
Turkey; 2 Pediatric Pulmonary Disease, Marmara University Faculty of Medicine,
Istanbul, Turkey
Cystic fibrosis (CF) is one of the most common genetic diseases worldwide. Previous studies on patients with CF have reported variable dental caries prevalence
and physicochemical properties of saliva. The aim of this study was to investigate
prevalence of dental caries and the relation with treatment, salivary flow rate,
buffering capacity in children with CF compared with healthy peers.
A cross-sectional observational survey was undertaken in children attending outpatient clinic. Study population included 30 children with CF (mean age 10.2±4.8
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years), compared with a control group of 30 healthy children (mean age 9.9±1.4
years). Mean saliva pH was 7.25±0.45 for CF children and 7.45±0.34 for control
(p=0.57). Mean salivary flow rate of the CF children was 1.30±0.7ml/min. and
1.54±0.9 ml/min for the control group (p=0.09). And the mean buffering capacity
was 8.47±2.7 for CF children and 8.20±1.58 for control (p=0.64). Among the
group of children with CF, with 23% of children being caries free. DMFT (Decay
Missing Filled Teeth) was 4.6±4.0 in CF children and 7.7±2.7 in control children
(p=0.001). Of all CF children, 60% CF brush their teeth once a day. Most of CF
children 26(86%) start to brush teeth after 2 years of age.
Although CF is a serious systemic chronic disease of childhood, buffering capacity
of saliva seems to be higher than control group. Related to this characteristic of
saliva, DMFT score of CF children were found to be lower than healthy group.

P3383
Active and passive smoking by CF patients in Belgium: A national survey
Veronique Godding 1 , Lieven Stevens 1 , Patrick Lebecque 1 , Laurence Galanti 2 .
1
CF Unit, Department of Paediatrics, Cliniques UCL St-Luc, Bruxelles, Belgium;
2
Clinical Biology, CHU Mont Godinne, Yvoir, Namur, Belgium
Background: In Belgium in 2011, 35% of the 15-29 years age group were regular
smokers. No information was available about epidemiology of smoking by CF
patients in our country.
Objectives: a) primary aim: to identify active (AS) and passive (PS) smokers in
the Belgian CF patients b) secondary aim: to investigate physical, psychological
and behavioural dependence of AS CF patients.
Methods: AS and PS were identified by means of a urinary cotinine dosage.
Patients with positive results were asked to meet with a tobacologist, in order to
evaluate their expired CO, their physical, psychological and behavioral dependance
to nicotine, and their HAD score.
Results: (Interim analysis) 29 out 706 patients (4.5%, 78.8% of target) had positive
urinary cotinine (> 100 mcg/ml); 17 positive patients met the tabacologist (12 AS,
5 PS). Among AS (mean age 28y ± 10, 84%M), mean urinary cotinine level was
0.863mcg/ml ± 0.464 (0.165 to1.5); mean exp CO was 13.3 ppm ± 7.6 (5-25);
Fageström score was 4.5±3 (1-9). 84% had a previous quit attempt. 41% AS
smoked cannabis. Anxiety was associated with urinary cotinine level (R=0.825,
p=0.009). All AS wished to receive specific help for smoking cessation at their CF
reference center.
Conclusions: Active smoking is less prevalent among CF patients in Belgium
than in healthy adolescents and young adults. CF AS had developed a moderate
physical dependance to nicotine; their urinary cotinine was associated with their
anxiety level. Smoking cessation help should be available at CF reference centers.

P3384
Comparison of nanoduct versus macroduct sweat test for the diagnosis of
cystic fibrosis in the newborn screening programme in Switzerland
Juerg Barben 1 , Corina S. Rueegg 2 , Sabina Gallati 3 , Claudia E. Kuehni 2 ,
Matthias Baumgartner 4 , Toni Torresani 4 , Martin H. Schoeni 3 , the Swiss CF
Screening Group. 1 Division of Paediatric Pulmonology, Children’s Hospital, St.
Gallen, Switzerland; 2 Institute of Social and Preventive Medicine, University of
Bern, Switzerland; 3 Department of Pediatrics, University of Bern, Switzerland;
4
Swiss Newborn Screening, University Children’s Hospital, Zurich, Switzerland

375. Environmental exposure and other risk
factors for airway diseases
P3385
Self-reported race and ethnicity affect FeNO values in healthy individuals
Tiago Jacinto 1,2 , Andrei Malinovschi 3,4 , Christer Janson 3 , João Fonseca 1,2,5 ,
Kjell Alving 6 . 1 Allergology, Instituto CUF, Matosinhos, Portugal; 2 Health
Information and Decision Sciences, Faculty of Medicine, Porto, Portugal;
3
Department of Medical Sciences, Respiratory Medicine and Allergology,
Uppsala University, Uppsala, Sweden; 4 Department of Medical Sciences,
Clinical Physiology, Uppsala University, Uppsala, Sweden; 5 Allergology,
Hospital S.João EPE, Porto, Portugal; 6 Department of Women’s and Children’s
Health, Uppsala University, Uppsala, Sweden
Background: Race and ethnicity are known factors of variation in pulmonary
function. We aim to determine if self-identified race/ethnicity affect the values of
exhaled nitric oxide (FeNO) in healthy and asthmatic individuals in a population
setting.
Methods: We analyzed the valid FeNO measurements (NIOX MINO) recorded
in the National Health and Nutrition Examination Survey 2007-10 (n=13,275; age
6-79 years). Race/ethnicity is coded as Mexican American (20%), Other Hispanic
(11%), Non-Hispanic White (43%), Non-Hispanic Black (20%) and Other Race Inc. Multi-Racial (5%). Adjustments were made using multiple-linear regression
models.
Results: Non-Hispanic Whites have the lowest FeNO values (mean 15.8 ppb,
95%CI 15.4; 16.1) and Other Race - Including Multi-Racial the highest (20.0
ppb (18.6; 21.4)). Race and ethnicity significantly affect FeNO values even after
adjusting for age, gender, BMI and reported hay fever in non-asthmatic subjects (B=0.30, p=0.01), but not in individuals with self-reported asthma (B=0.09,
p=0.83). However, the mean difference between race/ethnicity categories was
reduced after excluding subjects with hay fever.
Absolute FeNO (ppb) mean and mean difference to reference categry (Non-hispanic whites)
All
Non-Hispanic White
Mexican American
Other Hispanic
Non-Hispanic Black
Other Race - Inc. Multi-Racial

18.2
18.5
20.9
22.7
25.1

Mean diff.

Excluding hay fever

Mean diff.

0.3
2.7
4.5
6.9

14.8
16.5
17.1
17.9
18.5

1.7
2.3
3.1
3.7

Conclusion: Race and ethnicity are significant factors for FeNO in healthy individuals. Hay fever seems to play an important role in the mean difference between
race/ethnicity categories. An objective measurement of atopy is probably needed
to clarify this relationship.

Background: Newborn screening (NBS) for cystic fibrosis (CF), based on immunoreactive trypsinogen (IRT) and 7 CFTR mutations, was introduced in Switzerland
on January 1st 2011. In the pilot phase, we compared the performance of two
sweat test methods for diagnosing CF in the NBS.
Methods: All children with a positive screening result were referred to a CF center
for confirmatory (diagnostic) testing with: a) the Nanoduct sweat test (conductivity); and b) the Macroduct test (chloride). If sweat test results were positive,
borderline or inconclusive, an extensive DNA analysis was performed.
Results: Within one year, 84 children were screened positive. In 30 children the
diagnosis of CF could be confirmed, 53 had normal investigations, and 1 child was
not yet fully investigated. All details of the investigations were available for 76
children. The children were seen in a CF center at a median age of 24 days. The
Macroduct was attempted in 64 children, the Nanoduct in 71 children. A reliable
test result was available in 66% (42/64) for the Macroduct and 79% (56/71) for
the Nanoduct. In 37 children both sweat tests could be performed; in 19 only the
Nanoduct and in 5 only the Macroduct was feasible. In 8 children none of the two
sweat tests could be performed, and confirmation or exclusion of CF was based
on extensive DNA analysis alone.
Conclusions: In this pilot study, the Nanoduct sweat test showed a better feasibility
for use in newborns compared to the Macroduct test, mainly because it needs a
lower sweat volume. Analysis of a larger dataset will allow to compare sensitivity
and specificity of the two tests for the final CF diagnosis.

P3386
Volatile organic compounds exposure and respiratory function in
preschoolers from mothers whose participated in a randomized clinical trial
during pregnancy
Albino Barraza-Villarreal 1 , Consuelo Escamilla Nuñez 1 ,
Leticia Hernandez-Cadena 1 , Efrain Navarro-Olivos 1 , Jose
Luis Texcalac-Sangrador 1 , Claire Shackleton 2 , Peter A. Sly 2 ,
Usha Ramakrishnan 3 , Isabelle Romieu 1,4 . 1 Environmental Health Department,
National Institute of Public Health, Cuernavaca, MOR, Mexico; 2 Queensland
Children’s Medical Research Institute, The University of Queensland, Brisbane,
Australia; 3 Hubert Department of Global Health, Emory University, Atlanta, GA,
United States; 4 Head of Nutrition and Metabolic Section, International Agency
for Research on Cancer, Lyon, France
Background: Early exposure to air pollution is crucial in the development of
the immune response and monitoring of respiratory function is important in the
diagnostic and management of respiratory diseases.
Objective: To determine the impact of air pollution on respiratory function in
preschool-aged Mexican children and evaluate the interaction between supplementation with omega-3 fatty acids and air pollution exposure in this population.
Methods: The forced oscillation technique (Respiratory resistance (Rrs6, 8Hz ) and
reactance (Xrs6, 8Hz ) using Cosmed Quark i2m, Italy) were used to measure respiratory function in 585 children (292 males) 3-5 years old once as part of the Omega-3
Supplementation Study in Mexico. Measurements were performed according to
ATS/ERS standards. For environmental exposure, we conducted local monitoring of
Volatile Organic Compounds air concentrations (Benzene, toluene, xilene, heptanes
and hexane)) in diferent parts of the city and the association between respiratory
function and air pollution exposure were analyzed using lineal regression models.
Results: The lung function did not differ significantly between groups of supplementation. The volatile organic compounds (BTX, heptanes, hexane) air concentrations were significantly inverse related to respiratory function (Rrs6, 8Hz and
Xrs6, 8Hz (p<0.05). We did not observe a potential interaction between treatment
groups and air pollution exposure.
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Conclusions: Exposure to volatile organic compounds air concentrations in the
general environment decrease the respiratory function in Mexican Preschoolers.

P3387
Effects of short-term exposure to air pollution on the levels of exhaled nitric
oxide among adults – Results from the ADONIX study in Gothenburg,
Sweden
Lars Modig 1 , Santosh Dahgam 2 , Kristina Wass 2 , Fredrik Nyberg 2,3 ,
Anna-Carin Olin 2 . 1 Public Health and Clinical Medicine, University of Umeå,
Occupational and Environmental Medicine, Umea, Sweden; 2 Sahlgrenska
Academy at University of Gothenburg, Occupational and Environmental
Medicine, Gothenburg, Sweden; 3 AstraZeneca R&D, AstraZeneca R&D,
Mölndal, Sweden
The fraction of exhaled nitric oxide (FENO) is a marker of airway inflammation,
used clinically to diagnose and monitor asthma. FENO can be measured at different
exhalation flows to monitor different parts of the airways. Air pollution is known
to cause adverse health effects, and inflammation has been suggested as a main
pathway. In this study we examined whether short-term exposure to ozone (O3 ),
nitric oxides (NOx ) or particulate matter less than 10 μm (PM10 ) are related to
increased levels of FENO.
From 2001 through 2008, 5841 randomly selected adults aged 25-75 years in
Gothenburg, Sweden, were clinically investigated. FENO was measurement at
three different flow-rates, and in this study we included FENO measured at the
highest (270ml/s) and lowest (50ml/s) flows. Air pollution data were collected
from an urban background station, and we studied the effects of the 3, 24 and
120 hour averages preceding the clinical examination. Log-linear regression was
applied to estimate the associations of air pollution on FENO.
One inter-quartile range (IQR) increase in the 120-hr average O3 levels was
associated with a 5.1% (95% CI 1.7-8.5) increase in FENO270 and 3.6% (95%
CI -0.4-3.4) increase in FENO50 . For NOx a small effect was seen for the 24and 120-hr average on FENO270 , while no clear effect was seen for PM10 . The
effect of ozone on FENO50 and FENO270 was significantly lower among asthmatic
subjects; however the effect on asthmatics could not be separated from null.
In summary, short-term exposure to O3 gives rise to a small increase in FENO270
and FENO50 , measures of inflammation in the distal and proximal airways.
P3388
Estimated short-term effects of air pollutants on daily respiratory emergency
department visits in three Swedish cities
Kadri Meister, Bertil Forsberg. Department of Public Health and Clinical
Medicine, Occupational and Environmental Medicine, Umeå University, Umeå,
Sweden
Large number of epidemiological studies has found associations between daily
changes in ambient particulate air pollution and different kinds of health outcomes.
Our aim was to estimate the short-term effects of different air pollutants on daily
emergency department visits for respiratory diagnoses in three largest cities in
Sweden to find the effects in different environments. Data on daily number of visits
from 2001 through 2008 in Stockholm, Gothenburg and Malmö were collected
from the national Patient Register and data on daily air pollution concentrations
(PM10 , NOx and Ozone and when available, PM2.5 ) from the local environmental
agencies. In addition to visits for all respiratory causes focus was on visits for
asthma (ICD10: J45-J46) and on associations between air pollution and daily visits
in different age classes. Data was analysed using additative Poisson regression
models to examine the association between daily visits and the average levels
of air pollutants on the day of visit and the day before (lag01). For each city a
statistical model was constructed for each health outcome and also for each age
class. For example, a Stockholm model adjusted for the time trend, temperature,
relative humidity, birch pollen levels, day of week and public holidays gives an
increase of 2% (95% CI 0.5 to 3.6%) in daily visits for asthma for all ages per 10
μg/m3 increase in PM10 . The estimated effect for children is 2.5% (95% CI 0.7 to
4.4%) and for elderly 4.9% (95% CI 1.1 to 8.8%), respectively. In this study we
have found associations between relatively low daily levels of air pollutants and
emergency department visits for respiratory diagnoses.

P3389
Impact of close-proximity and background air pollution on lung function of
elementary schoolchildren in Guadeloupe (French West Indies)
Brice Amadeo 1 , Céline Robert 1 , Virginie Rondeau 2 , Marie-Alice Mounouchy 3 ,
Lucie Cordeau 3 , Eddy Citadelle 3 , Jacques Gotin 3 , Monique Gouranton 3 ,
Gérard Marcin 3 , David Laurac 3 , Chantal Rahérison 1,4 . 1 Santé Travail
Environnement, Univ. Bordeaux Segalen/ISPED/INSERM 897, Bordeaux, France;
2
Biostatistique, Univ. Bordeaux Segalen/ISPED/INSERM 897, Bordeaux, France;
3
Association Asthme Guadeloupe, Basse-Terre, France; 4 Service de
Pneumologie, CHU Bordeaux, Bordeaux, France
Background: Air pollution is often associated with respiratory diseases. High levels of asthma prevalence and severity of respiratory symptoms were found in West
Indies, but little is known about the impact of air pollution in these regions. This
study aimed at describing air pollution impact on lung function of schoolchildren
in Guadeloupe.

Methods: Data from 27 randomly chosen elementary Guadeloupian schools including 1,463 children (8-13 years old) were obtained using a standardized protocol
adapted from the second phase of the International Study of Asthma and Allergy
Childhood (ISAAC). Two dependent variables (peak expiratory flow before run
(PEF) and variation of peak expiratory flow after run (PEF)) were investigated
using several linear mixed models to measure effects of i) medium-term closeproximity pollution (indoor and outdoor) of O3 and NO2 and ii) short and medium
term background pollution of O3, NO2, SO2 and PM10. The heterogeneity between
schools was assessed by random intercept.
Results: Of 1,463 children, 223 (16%) were found with asthma. The values of PF
and PF were in average 272 L/min (range: 130-460) and -1% (range: -56%-97%)
respectively. A 1-μg/m3 increase in outdoor medium-term close-proximity O3
pollution level was significantly associated with a PF decrease (β=-0.32; 95% CI:
-0.61;-0.03). Effect of medium term background O3 pollution on PF was higher
in asthmatic children than non-asthmatic children. No association was identified
with the other air pollutants.
Conclusion: Our results suggest that O3 has an acute effect on child lung function
in Guadeloupe even with value levels inferior to WHO guidelines.

P3390
Air pollution in Reykjavík and dispensation of drugs for angina pectoris
Ragnhildur Gudrun Finnbjornsdottir, Helga Zoega, Orn Olafsson,
Vilhjalmur Rafnsson. Centre of Public Health Sciences, School of Health
Sciences, University of Iceland, Reykjavik, Iceland
Introduction: Ambient air pollution is associated with increase in morbidity from
heart diseases. Air pollutant concentrations in the Reykjavík area are known to
exceed official European health limits several times every year.
Objectives: To evaluate the association between ambient air concentration of NO2 ,
O3 , PM10 , and H2 S in Iceland’s capital area Reykjavík and the dispensation of
drugs for angina pectoris.
Methods: Data on the daily dispensing of drugs for angina pectoris were obtained
from The Icelandic Medicine Registry. Data on hourly concentrations of NO2 , O3 ,
PM10 , and H2 S were obtained from The City of Reykjavík, and The Environment
Agency of Iceland. A case-crossover design was used and the study period was
January 1st 2005 to December 31st 2009.
Results: Exposure to air pollution was associated with the dispensing of drugs for
cardiovascular disease (C01DA). For every 10 μg/m3 increase of NO2 concentration levels the dispensing of glyceril trinitrates (sub-group C01DA02) increased
by 11.6% (at lag 0) and 7.1% (at lag 1). Similarly, an increae by 10 μg/m3 of O3
concentration was associated with 9.0% (at lag 0) and 7.2% (at lag 1) increase in
glyceril trinitrate dispensations.
Conclusion: The findings indicate that increased air pollution levels are associated
with increased dispensation of glyceril trinitrate. We caution that this is the first
study to examine the association between ambient air pollution and dispensation of
drugs for angina pectoris, hence further evidence is needed for definite conclusions
of this association. Drug dispensing may potentially be a sensitive indicator of
health when estimating the effects of air pollution.

P3391
Occupational air pollutants – More hazardous for respiratory health than
smoking? Report from the obstructive lung disease in northern Sweden
studies
Ulf Hedlund 1,2 , Linnea Hedman 1 , Bo Lundbäck 1,3 , Eva Rönmark 1,2 . 1 The OLIN
Studies, Norrbotten County Council, Luleå, Sweden; 2 Occupational and
Environmental Medicine, Public Health and Clinical Medicine, Umeå University,
Umeå, Sweden; 3 Krefting Research Centre, Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden
Background: Both smoking and occupational air pollutants (OAP) are risk factors
for impaired respiratory health. Comparisons of their effects and how they interact
are scarce.
Aim: To compare the effects of ever smoking and ever OAP on non-malignant
respiratory disorders and to assess their interactions.
Material and methods: In a population-based incidence study of asthmatic and
bronchitic disorders in northern Sweden, 5896 subjects answered a postal questionnaire in 1996 and in 2006 (79% of the responders in 1996). Cumulative incidences
were calculated. Risk factors were analyzed in multiple logistic regressions adjusted for possible confounders and the results are presented as odds ratios (OR).
Ever/never smoking (S) and ever/never OAP were used as a combined variable
with four categories or as dichotomous variables, respectively.
Result: Cumulative incidences for 10 years were for S0 /OAP0 3.2–7.4, S1 /OAP0
3.3–9.5, S0 /OAP1 3.8–11.0, and for S1 /OAP1 7.1–15.0. Using a combined variable
with S0 /OAP0 as the reference odds ratios were for S1 /OAP0 0.99–1.8 with some
significant results, S0 /OAP1 1.0–2.2, with more significant results, and S1 /OAP1
1.4–3.4 with all results significant. Interactions between smoking and OAP were
mostly multiplicative for both asthmatic and bronchitic disorders. Population attributable risks based on dichotomous variables were for smoking about 15%, for
OAP about 20%, and for smoking and/or OAP about 25%.
Conclusion: OAP were at least as strong a risk factor as smoking for impaired
respiratory health. Both smoking and OAP ought to be considered as possible
confounders.
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P3392
Urban living is a risk factor for allergic sensitization among adults in
northern Sweden
Katja Warm 1,2 , Sigrid Sundberg 1 , Anne Lindberg 1,3 , Bo Lundbäck 1,4 ,
Eva Rönmark 1,3 . 1 The OLIN Studies, Norrbotten County Council, Luleå, Sweden;
2
Department of Pulmonary Medicine and Allergology, Sunderby Hospital, Luleå,
Sweden; 3 Department of Public Health and Clinical Medicine, Umeå University,
Umeå, Sweden; 4 Department of Internal Medicine/Krefting Research Center,
Sahlgrenska Academy, Gothenburg, Sweden
Aim: To assess prevalence and risk factors for allergic sensitization based on skin
prick test (SPT) and specific IgE in adults.
Methods: In 2009 a random sample of 737 adults in ages 20-69 years was invited
for examinations including SPT and blood sampling for specific IgE. SPT with ten
common airborne allergens were performed in 463 subjects aged 20-60 years. A
wheal ≥3 mm was considered as a positive reaction. Blood samples for specific
IgE were collected in 692 subjects, and specific IgE was analyzed for the same
allergens as tested in the SPT. An elevated level of specific IgE was defined as
≥0.35 IU/ml.
Results: In general, the prevalence of allergic sensitization based on SPT and
specific IgE, respectively, yielded similar results. The prevalence of any positive
SPT was 39% versus 35% for any elevated IgE, p=0.23. The prevalence of sensitization to cat and dog was significantly lower based on IgE compared to SPT, while
sensitization to other allergens showed almost identical figures irrespectively of
method used. The risk factor analyses based on SPT and IgE, respectively, yielded
similar results. The prevalence decreased significantly by increasing age. Having
a family history of rhinitis (OR 3.1 95% CI 2.0-4.8 for any positive SPT, OR 2.7,
95% CI 1.8-4.0) and urban living (OR 1.7, 95% CI 1.1-2.7 for any positive SPT
and OR 1.5, 95% CI 1.0-2.3) were significant risk factors for allergic sensitization.
Conclusion: A similar sensitization pattern was observed when assessing the
prevalence of allergic sensitization by SPT and specific IgE, respectively. Young
age, a family history of allergic rhinitis and urban living were significant risk
factors for allergic sensitization among adults.

P3393
Normal antioxidative enzyme activities in several genes are associated with
less bronchial hyperresponsiveness (BHR) among young Danes
Vivi Schlünssen 1 , Tine Halsen Malling 2 , Torben Sigsgaard 1 ,
Charlotte Brasch-Andersen 3 , Gert Thomsen 4 , David Sherson 5 , Lars Skadhauge 4 ,
Jesper Bælum 5 , Øyvind Omland 2 . 1 Department of Public Health, Section for
Environmental and Occupational Medicine, Aarhus University, Aarhus, Denmark;
2
Department of Occupational Medicine, Aalborg Hospital, Part of Aarhus
University Hospital, Aalborg, Denmark; 3 Department of Clinical Genetics,
Odense University Hospital, Odense, Denmark; 4 Department of Occupational
Medicine, Hospital of Southwest Denmark, Esbjerg, Denmark; 5 Department of
Occupational Medicine, Odense University Hospital, Odense, Denmark
Backgound and aim: BHR might be associated to the oxidative defense. We hypothesize that genotypes coding for normal antioxidative enzyme activity (AEA)
influence the occurrence of BHR.
Methods: In a cross sectional study 7,271 subjects aged 20-44 year (73% response
rate) were recruited using an asthma screening questionnaire. All subjects with
asthma (n = 460) and a 20% random sample (n= 728) were clinically investigated,
including a bronchial provocation test, skin prick test (SPT) with 13 aeroallergens, and a blood sample. A bronchial provocation test was available for 956
subjects, and BHR was defined as at least 20% drop in baseline FEV1. Variants in
the following genes were genotyped: Glutathione peroxidase, GPX1 (Pro198Leu,
rs1050450), manganese superoxide dismutase, SOD2 (Ala16Val, rs4880) and 3
glutathione S-transferases; GSTP1 (Ile105Val, rs1695), GSTT1 (gene copy nr) and
GSTM1 (gene copy nr).
Results: The frequency of BHR was 12.8% in the random sample and 42.6% in
the asthma sample. Log. reg. models showed a neg. association between being
BHR and having at least 4 genotypes coding for normal AEA compared to no
normal genotype, OR 0.24 (0.06-0.94) adj. for smoking, FEV1 , sex, atopy, height2
and SPT-size of HDM. The result were similar after further adjustments for BMI,
county and sample (random/case), OR 0.25 (0.06-1.06). ORs for BHR were decreased for 1 – 3 genotypes with normal AEA compared to no normal genotype,
but not significantly so and no clear dose-response relations were seen.
Conclusion: This study suggests, that a combined effect of several genotypes
coding for normal AEA might be a protective factor for BHR among young adults.

P3394
Oxidative stress in obese and nonobese patients with and without asthma
Leticia Hernandez-Cadena 1 , Fernando Holguin 2 , Albino Barraza-Villarreal 1 ,
Consuelo Escamilla-Nuñez 1 , Efrain Navarro-Olivos 1 , L.A. Brown 3 , L. Burwell 3 ,
Isabelle Romieu 1,4 . 1 Environmental Health Department, National Institute of
Public Health, Cuernavaca, MOR, Mexico; 2 University of Pittsburgh, Pittsburgh,
Pittsburgh, United States; 3 London School of Public Health, Emory University,
Atlanta, GA, United States; 4 Head of Nutrition and Metabolic Section,
International Agency of Research Cancer, Lyon, France
Rationale: Oxidative stress plays a role in the pathogenesis of many chronic
inflammatory lung diseases.

Alternatively, increasing BMI may lead to an increase in airway oxidative stress
and obesity increases the risk for developing new onset asthma in adults and
children. Exhaled breath condensate (EBC) collection is a noninvasive method to
investigate pulmonary oxidative stress biomarkers.
Methods: We measured exhaled nitrites and nitrites, 8-isoprostane, pH and oxidized (GSSG) glutathione, to assess alveolar oxidative stress in obese patients
(52 asthmatics and 135 non-asthmatic) and 118 nonobese (52 asthmatics and
135 non-asthmatics). EBC was collected over 10 min using a refrigerated condenser according to European Respiratory Society/American Thoracic Society
recommendations.
Results: 187. We found an increase in the concentrations of GSSG and 8isoprostanes in both groups of obese patients (both asthmatic and non-asthmatics)
compared with nonobese patient (asthmatic and non asthmatic) (p <0.001) and a
slight decrease in the pH of EBC in obese patients with asthma compared with the
rest (p <0.05). In relation to nitrites and nitrates were statistically lower in obese
patients with asthma and without asthma than the total non-obese patients.
Conclusions: Our results suggest that obesity leads to an increase proinflammatory
mechanisms that could be associated with increased systemic inflammation and
oxidative stress and may affect the status or condition of asthma.

P3395
Life-span perspective of susceptibility to tobacco smoking in men and women
Toril Mørkve Knudsen, Roy Miodini Nilsen, Trude Duelien Skorge,
Cecilie Svanes, ECRHS Early Life Working Group. Institute of Medicine,
University of Bergen, Norway Centre for Clinical Research, Haukeland
University Hospital, Bergen, Norway Department of Occupational Medicine,
Haukeland University Hospital, Bergen, Norway
Aim: Maternal smoking in utero, age of smoking debut, and pack years, were
examined in relation to wheeze, bronchial reactivity (BHR), and other airways
symptoms in 5348 male and 5262 female ECRHS participants.
Results: In both men and women, mutually adjusted models showed that wheeze
(33%) was statistically significantly associated with maternal smoking in utero
(men: OR=1.54[1.19-2.00], women: OR=1.53[1.25-1.88]), age of smoking debut
(men: p=0.019, women: p<0.001, see figure 1), and pack years of smoking at
5 yrs interval (men: OR=1.03[1.02-1.04], women: OR=1.04 [1.03-1.05]). Effects
of both smoking debut and of pack years were stronger in women, with p-values
for interaction of respectively 0.001 and 0.007. Association with other airways
symptoms and symptoms with BHR showed similar results.

Figure 1. OR for wheeze in relation to age of smoking debut in women and men. Estimated from
GAM models.

Conclusion: Exposure to tobacco smoking affects adult respiratory health, with
women being more susceptible than men to early smoking debut and amount of
pack years.

P3396
Bone mineral density is associated with the risk of non-small cell lung cancer,
the HUNT study
Peter Hatlen 1 , Arnulf Langhammer 2 , Bjørn Henning Grønberg 3 , Sven
M. Carlsen 3 , Siri Forsmo 4 , Tore Amundsen 1 . 1 Circulation and Medical Imaging,
Faculty of Medicine, NTNU, Trondheim, Norway; 2 Public Health and General
Practice, Faculty of Medicine, NTNU, Levanger, Norway; 3 Cancer Research and
Molecular Medicine, Faculty of Medicine, NTNU, Trondheim, Norway; 4 Public
Health and General Practice, Faculty of Medicine, NTNU, Trondheim, Norway
Background: The overall survival in lung cancer is poor. The highest survival
has been observed for cancers diagnosed in early stages, so early identification
of patients at risk is important. Estrogen receptors have been found in non-small
cell lung cancer. This may indicate that estrogen promote carcinogenesis. Estrogen
level is associated with bone mineral density (BMD). Hence, BMD might be used
as surrogate measure of long term estrogen exposure.
Aim: To investigate whether low BMD is associated with lower risk for lung
cancer.
Method: We analyzed data from a cohort study, the Nord-Trøndelag Health Study
(HUNT-study) linked to the Norwegian Cancer Registry. 18156 subjects under-
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went bone densitometry of the forearm. The results were reported as z-scores
and categorized into tertiles. All analyses were stratified by sex. Body mass index
(BMI), lung function and smoking were tested as confounders in logistic regression
models. BMI and lung function changed the odds ratio less than 10% and were
not included in the final model.
Results: 72% of the 18156 participants were females. In the low z-score group we
found more ever smokers (P < 0.001), but no difference in age and sex distribution
between the three z-score groups. In all 194 cases with non-small cell lung cancer
were identified. Among these 56% were females, 87% were ever smokers and the
mean age was 72±11 years.
In men, low compared to high z-score was associated with a higher risk of lung
cancer, OR 3.3 (95% CI: 1.85-5.99) and adjusted for smoking OR 2.93 (95% CI:
1.62-5.31).
In women no association with BMD was seen.
Conclusion: Low bone mineral density is associated with a higher risk of lung
cancer, in men, but not in women.

P3397
Individual decline of FEV1 show diversity in COPD
Jukka Koskela 1 , Aleksi Kallio 2 , Henna Kupiainen 1 , Ari Lindqvist 1 ,
Maritta Kilpeläinen 3 , Janne Pitkäniemi 4 , Vuokko Kinnula 1 , Tarja Laitinen 3 .
1
Deptartment of Medicine, University of Helsinki, Finland; 2 Research
Environment Services, CSC - IT Center for Science Ltd. CSC - IT Center for
Science Ltd. CSC - IT Center for Science Ltd. CSC - IT Center for Science Ltd.,
Espoo, Finland; 3 Department of Pulmonary Medicine and Clinical Immunology,
University of Turku, Finland; 4 Department of Public Health, University of
Helsinki, Finland
Our objective is to develop methods to gain better understanding of individual
development of lung functions in COPD sub-phenotypes.
The patients (N=600) have been recruited from two Finnish University Hospitals.
Their medical records have been carefully evaluated including spirometry results.
A mixed effects-model was used to obtain predictors for the individual development of FEV1. To manage the within-patient variation of consecutive measures,
simulation methods were used to determine which patients were presenting significantly declining development. Logistic regression analysis was conducted to
determine the characteristics of decliners.
The COPD patients represent all stages of the disease. Mean follow-up time was 5.9
years (range 2-12) and with mean 9.4 spirometries (range 3-36) per patient. Twelve
percent of patients were identified as constant decliners. The decliners had a mean
rate of decline of -101 (95% CI, -58 to -171) ml/year, whereas residual patients had
mean rate of -35 (95% CI, 25 to -88) ml/year. When numerous co-morbidities and
clinical characteristics were tested, only mental disorders (OR=1.75) were shown
to associate with poor development of FEV1. Patients who had been able to stop
smoking and patients whose diagnosis had been done at early stages (better FEV1
baseline level) of the disease, showed protective effect (OR=0.52 and OR=0.98/%
of FEV1 predicted, respectively).
Our preliminary results suggest that COPD patients show diversity in their risk of
future FEV1 decline. Development of robust screening protocols at early stages of
COPD might be of value in revealing the rapid decliners.

P3398
Age of menarche and risk of asthma: Systematic review and meta-analysis
Sofie Lieberoth 1 , Vibeke Backer 1 , Simon Francis Thomsen 2 . 1 Respiratory
Medicine, Bispebjerg Hospital, Copenhagen, Denmark; 2 Dermatology, Gentofte
Hospital, Copenhagen, Denmark
Aim: To conduct a systematic review and meta-analysis of the relationship between
the age at menarche and risk of asthma.
Methods: A prespecified literature search strategy was used to identify all articles
directly concerning the relationship between asthma and age at menarche. We
were interested in studies with asthma defined as self reported asthma, diagnosed
asthma or asthma symptoms and in studies defining early menarche as menarche
before the age of 12 years of age or younger. Further, we were interested in
controlled trials, prospective and retrospective cohort studies, case-control-studies
and cross-sectional studies with or without modelling.
Results: Our searches identified 34 articles of which 8 matched the inclusion
criteria (two cross-sectional studies, three case-control studies, two retrospective
studies, and one prospective study) with a total of 18124 patients. All articles were
consistent in their results, showing a clear positive relationship between asthma
and age at menarche. Estimates from the selected studies showed that the risk of
asthma was increased between 1.13 and 2.34 times in girls with early menarche.
Conclusions: Early age at menarche is associated with increased risk of asthma.
Hormonal, immunological, genetic, and environmental factors may act in a developmental context to explain this relationship.

P3399
HRT, lung function, respiratory symptoms and menopausal status
Francisco Gomez Real, Ferenc Macsali, Cecilie Svanes, Shyamali Dharmage,
Julia Dratva, Ernst Omenaas, Ane Johannessen, Christer Janson, Jordi Sunyer
Deu, Eva Lindberg, Joachim Heinrich, Thorarin Gislasson, Deborah Jarvis,
Benedicte Leynaert. Gynecology and Obstetrics, Haukeland University Hospital,
Bergen, Norway Gynecology and Obstetrics, Haukeland University Hospital,
Bergen, Norway Dept of Occupational Medicine Haukeland University Hospital,
Haukeland University Hospital, Bergen, Norway Centre for Molecular,
Environmental, Genetic & Analytic Epidemiology, Melbourne University,
Melbourne, Australia Dept. Epidemiology and Public Health, Swiss Tropical and
Public Health Institute, Basel, Switzerland Centre for Clinical Research,
Haukeland University Hospital, Bergen, Norway Centre for Clinical Research,
Haukeland University Hospital, Bergen, Norway Dept of Medical Sciences,
Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden
Centre de Recerca en Epidemiologia Ambiental, Institut Municipal de
Investigació Médica, Barcelona, Spain Dept of Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden Helmholtz
Zentrum München, Deutsches Forschungszentrum für Gesundheit und Umwelt,
Munich, Germany Dept of Respiratory Medicine and Sleep, University of Iceland,
Reykjavik, Iceland Respiratory Epidemiology and Public Health Group, National
Heart and Lung Institute, National Heart and Lung Institute, London, United
Kingdom INSERM U 700 Epidémiologie, Universite Paris Diderot, Paris, France
Background: The relation of HRT (hormonal replacement therapy) with respiratory symptoms is not understood; women using HRT appear to have more
respiratory symptoms but better lung function.
Methods: This analysis included 1686 women 45-56 years participating in ECRHS
II. Logistic and linear regressions were conducted to investigate the association
between HRT (n=388) and lung function and respiratory symptoms while adjusting
for BMI, age, smoking, center and height.
Results: Menopausal women using HRT had higher FEV1 (adj diff 70 ml
(95%CI=4 to 136)) but no increase in respiratory symptoms (OR=1.00 (0.68 to
1.48)) compared to menopausal women not using HRT. Premenopausal women
using HRT had indicated more asthma symptoms (OR=1.65 (0.86 to 3.18)) and
indicated lower FVC (adj diff -103 to 16)) than premenopausal women not using
HRT.
Conclusions: The association between HRT and respiratory health was modified
by menopausal status. In this population of women in the perimenopause, HRT
appeared to be beneficial for rspiratory health among menopausal women, but
possibly led to adverse respiratory outcomes among those still menstruating. The
conflicting evidence in the field might be due to lack of account for menopausal
status when investigating effects of HRT.

P3400
Age at onset and persistence of eczema and the subsequent risk of asthma
and allergic rhinitis
Bianca Angelica 1 , John Su 2 , Caroline Lodge 1,3 , David Hill 3 , Cliff Hosking 4 ,
Erbas Bircan 5 , Catherine Bennett 1,6 , Lyle Gurrin 1 , Christine Axelrad 3 ,
Michael Abramson 7 , Katie Allen 2,3 , Shyamali Dharmage 1,3 , Adrian Lowe 1,3 .
1
School of Public Health, University of Melbourne, Carlton, VIC, Australia;
2
Pediatrics, Royal Children’s Hospital, Parkville, Australia; 3 Respiratory
Diseases, Murdoch Childrens Research Institute, Parkville, Australia;
4
Department of Paediatrics, John Hunter Children’s Hospital, Newcastle,
Australia; 5 School of Public Health, La Trobe University, Melbourne, Australia;
6
Deakin Population Health, Deakin University, Melbourne, Australia;
7
Department of Epidemiology & Preventive Medicine, Monash University,
Melbourne, Australia
Background: Few studies have simultaneously addressed the importance of age
of onset and persistence of eczema for the subsequent development of asthma and
allergic rhinitis in children.
Objective: To examine age of eczema onset and eczema persistence as predictors
for childhood asthma and allergic rhinitis at ages 6, 7 and 12 years.
Methods: A prospective birth cohort was recruited comprising 620 infants with a
family history of allergic diseases. Telephone interviews were conducted 18 times
in the first two years of life, annually from age 3 to 7, and at 12 years to document
any episodes of eczema. Current asthma and allergic rhinitis were assessed at ages
6, 7 and 12.
Results: Very early-onset (<6 months) persistent eczema was related to current
asthma (adjusted OR= 6.0; 95%CI 2.4-14.7) and allergic rhinitis (aOR=4.5; 95%CI
1. 9-10.9) at age 12 years. Adjustment for aero-allergen sensitisation in infancy
dramatically reduced these associations. There was no evidence that early-onset
remitting eczema (only present < 2 years) or late-onset eczema (onset > 2 years)
were associated with current asthma and allergic rhinitis. These results were
consistent with the 6-7 year findings.
Conclusion: Eczema which commences very early in life and persists into toddler years is strongly associated with childhood asthma and allergic rhinitis, and
is possibly mediated by aero-allergen sensitization. However remitting and lateonset eczema do not appear to be related to these outcomes. With effective early
intervention, the risk of diseases associated with early-onset eczema might be
reduced.
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P3401
Effect of body mass index on lung function in children
Fabio Cibella 1 , Andreina Bruno 1 , Giuseppina Cuttitta 1 , Stefania La Grutta 2 ,
Mario Melis 1 , Salvatore Bucchieri 1 , Giuliana Ferrante 1 , Silvia Ruggieri 1 ,
Giovanni Viegi 1 . 1 Institute of Biomedicine and Molecular Immunology, National
Reearch Council of Italy, Palermo, Italy; 2 Health and Environment Unit,
Regional Agency for Environment Protection – ARPA-Sicilia, Palermo, Italy
Asthma and obesity are important health issues in industrialized countries and
obesity is a risk factor for asthma. Our study was aimed at investigating the effect
of body mass index (BMI) on lung function in a large sample of healthy children
enrolled in two cross-sectional surveys performed on random samples of children,
aged 10-17 years, living in the city of Palermo, Southern Italy. At school, all the
subjects completed self-administered questionnaires regarding past and current respiratory symptoms and personal information, and performed spirometry. On a total
of 3,200 children, 807 reporting wheeze ever, nocturnal cough, or exercise-induced
cough were excluded from the analysis. 2,393 subjects (49% M) were evaluated.
Height-adjusted lung function measures were plotted against BMI Z-score for
each gender and age class, and slope values were computed by linear regression
analysis. Height-adjusted FVC and FEV1 were positively correlated to BMI Zscore in both males and females. Slope values (L/BMI Z-score unit) were 0.057 in
males and 0.114 in females for FVC and 0.022 and 0.072 for FEV1 respectively,
being significantly steeper among females in each age class. FEV1 /FVC ratio
was inversely correlated to BMI Z-score with similar slope values for male and
females. FEF25-75% /FVC ratio was negatively correlated to BMI Z-score: the slope
values were steeper among females in each age group. In conclusion, despite both
FVC and FEV1 are positively correlated to BMI, their disproportionate increase
as BMI increases could cause a reduction of relative airway size as measured by
the FEF25-75% /FVC at higher BMI values. This could, at least in part, contribute to
the reported association between overweight-obesity and asthma.

376. Cellular signalling mechanisms in the
airways
P3402
Effect of TGF-β on FoxO activity in airway smooth muscle cells
Charalambos Michaeloudes, Josie Baker, Pankaj K. Bhavsar, Kian Fan Chung.
Airway Diseases Section, National Heart and Lung Institute, Imperial College,
London, United Kingdom
Background: TGF-β is a mediator of abnormal airway smooth muscle (ASM)
function in asthma and COPD. TGF-β triggers ASM cell (ASMC) hyperplasia and
increases intracellular oxidants whilst reducing antioxidant enzyme expression.
The O subfamily of forkhead box transcription factors (FoxO1, -3 and -4) activate
antioxidant enzyme, cell cycle inhibitor and pro-apoptotic genes.
Aims & objectives: Determine whether TGF-β reduces FoxO activity in ASMCs
leading to attenuated antioxidant enzyme expression and resistance to apoptosis.
Methods: mRNA and protein expression were determined by qRT-PCR and
Western blotting, respectively. FoxO transcriptional activity was determined by a
luciferase reporter assay. Smad activity was inhibited by infection with adenoviral
vectors expressing dominant-negative Smad3 (DN-Smad3) and Smad7 genes, and
histone deacetylase (HDAC) activity by treatment with trichostatin A (TSA).
Results: TGF-β (1 ng/ml) reduced the mRNA levels of the FoxO target genes
BimEL (∼75%; p<0.01), PGC-1a (∼90%; p<0.01), Mn-superoxide dismutase
(MnSOD) and catalase (∼50%; p<0.01) after 24hrs. TGF-β also reduced FoxO
transcriptional activity (∼25%; p<0.05) 24hrs post-treatment. The inhibition of
MnSOD, catalase and BimEL by TGF-β was reversed by DN-Smad3, Smad7 and
TSA. TGF-β reduced FoxO3 (∼40%; p<0.05) and FoxO4 (∼70%; p<0.001) nuclear protein expression after 24hrs. TGF-β strongly increased FoxO1 mRNA and
cytoplasmic protein levels (∼12-fold; p<0.05), however, nuclear levels were only
weakly increased (∼3-fold; p<0.05) whilst DNA binding activity was unaffected,
suggesting nuclear exclusion of FoxO1.
Conclusion: TGF-β decreases FoxO activity in ASMCs possibly by reducing
FoxO nuclear expression.

P3403
Mast cells influence the physiological functions of fibroblasts
Mariam Bagher 1,2 , Oskar Hallgren 1,2 , Gunilla Westergren-Thorsson 1 ,
Leif Bjermer 2 . 1 Medical Faculty, Lund University, Experimental Medical
Sciences, Lund, Sweden; 2 Dep. of Respiratory Medicine and Allergology,
Experimental Medical Sciences, Lund, Sweden
Rationale: Mast cells (MC) play a role in allergic disease and anaphylaxis, by
releasing their granules containing pro-inflammatory and pro-fibrotic mediators.
Recent studies, suggest that mast cells may have a role in non-allergic chronic lung
diseases. Since tissue remodelling and fibrosis is a key feature in these diseases
our hypothesis is that the mast cell-fibroblast interplay is altered.

Methods: MC isolated from human peripheral blood and fibroblasts (HFL-1 fibroblasts and primary fibroblasts from lungs) were used in the experiments. The
effects of the MC proteases; chymase and tryptase on fibroblasts were analyzed
with western blot and q-PCR. To investigate the impact of cell-cell interaction,
co-cultures between MC and fibroblasts was established and differentiation and
production of extracellular matrix proteins were investigated.
Results: Mast cell tryptase significantly increased HFL-1 cell migration while
chymase had no effect. This effect was not due to increased cell proliferation as
neither tryptase nor chymase influenced the cell number. Tryptase triggered increased expression of alpha-smooth muscle actin, a marker for myofibroblasts. This
was accompanied by a change in the production of collagens and proteoglycans.
MC adhered directly to HFL-1 and primary fibroblasts when using co-cultures.
The cell-cell contact caused alterations in the fibroblast phenotype and in the extra
cellular matrix production.
Conclusions: These data indicate that MC and their mediators influence fibroblast
phenotype and the production of extra cellular matrix proteins. Our results suggest
that mast cells may play an important role in tissue remodelling and fibrosis by
modulating the physiological function of fibroblasts.

P3404
Ageing lung shows reduced expression and activation of the cyclic AMP
response element binding protein
Paulina Rolewska, Samiya Al-Robaiy, Andreas Simm, Rolf-Edgar Silber,
Babett Bartling. Cardiothoracic Surgery, University Hospital, Halle (Saale),
Germany
Background: Lung ageing is associated with morphological and, therefore, physiological changes. While much attention has been paid to changes of the extracellular
matrix, less is known about the effect of ageing on intracellular compounds including transcription factors. As the transcription factor cyclic AMP response element
binding protein (CREB) is involved in various cellular mechanisms, including
glucose metabolism and growth factor-dependent cell survival, our study aimed at
effect of lung ageing on CREB.
Methods: Lung tissues of young, adult and old mice were studied by PCR,
immunoblot and immunohistochemisty. Moreover, we studied pre-senescent and
senescent primary human lung fibroblasts, and the effect of known age-related
factors.
Results: Lung tissue was characterized by an age-dependent reduction of activated
(phosphorylated) and total CREB protein, whereas ageing did not influence the
mRNA level of CREB. The mRNA of the phosphoenolpyruvate carboxykinase 1,
which is a target of active CREB, was also reduced in old lung tissue. In this
regard, the protein but not mRNA level of CREB was lower in senescent than
pre-senescent lung fibroblasts. Down-regulation of CREB by siRNA transfection
caused a lower maximal population doubling and higher cell death of human
fibroblasts in vitro. Among several age-related factors we identified the increased
non-enzymatic modification of the extracellular matrix with advanced glycation
end-products as one reason for the reduced level of CREB protein in old lung
tissues.
Conclusion: The reduction of active CREB might contribute to morphological and
physiological changes in the ageing lung by a lower transcription of CREB target
genes.

P3405
Notch signaling negatively regulate the expression of MUC5AC in airway
goblet cells
Hai Feng Ou Yang. Respiratory Medicine, Xijing Hospital, Xian, Shanxi, China
Introduction and background: Goblet cell metaplasia and airway mucus hypersecretion contributed to the pathogenesis of asthma and COPD. Evidence has
shown that Notch signaling modulates the development of lung epithelial and the
differentiation of intestinal goblet cells. Whether Notch signaling can regulate the
expression of MUC5AC, a major component of airway mucus, is still unknown.
Aim and objective: To investigate whether Notch signaling can regulate MUC5AC
expression in airway goblet cells.
Methods: Expression of Notch receptors and downstream molecules in airway
goblet cells was examined. Then, after transfected with pEFBOS-NIC (upregulating Notch signaling) or treated with γ-secretase inhibitor (downregulating Notch
signaling), the MUC5AC expression in airway goblet cells was examined. Finally,
the transcriptional regulatory mechanisms were analyzed.
Results: Airway goblet cells express Notch1, Notch3 and downstream transcription
factor hes1. Notch signaling can modulate the MUC5AC expression both in vivo
and in vitro. Two N-box sites (hes1 binding site), -1439 and -893, were identified
within mouse MUC5AC promoter. One N-box site (-293) was identified within
human MUC5AC promoter. The Notch intracellular domain NIC, the active form
of Notch receptors, activates the reporters driven by mouse or human MUC5AC
promoters. Site-directed mutagenesis reporter assays confirmed that mouse N-box
(-893) and human N-box (-293) negatively regulated MUC5AC promoter activity.
ChIP assays showed that Hes1 bound to the MUC5AC promoter in both mouse
and human airway goblet cells.
Conclusions: Notch signaling negatively regulates the MUC5AC expression
through Hes1-dependent mechanism in airway goblet cells.
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P3406
25-hydroxide-vitamin D induces TSLP expression in human bronchial
epithelial cells via the VDUP1 pathway
Haijin Zhao, Dan Zhang, ChengHua Peng, Yang Xia, Shaoxi Cai. Respiration,
Nanfang Hospital, Guangzhou, China

Table 1. TNFα and IL-8 Release Following LPS-induced Tolerance in COPD AM
1st 24 hr
2nd 24 hr
TNFα ng/ml (s.e.m)
IL-8 ng/ml (s.e.m)

Background: Airway epithelial cells (AEC) express 1α-hydroxylase and are able
to covert 25-hydroxide–vitamin D (25[OH]D) to an active form that plays a role
in mucosal immunity. Thymic stromal lymphopoietin (TSLP), a cytokine mainly
produced by AECs during allergic asthma reactions, plays a critical role in the activation of Th2 inflammatory responses. Therefore, we hypothesized that 25(OH)D
would enhance the expression of TSLP in airway epithelia (16HBE cell line) and
that vitamin D3 upregulated protein 1 (VDUP1) could be involved in this process.
Methods: 16HBE cells were cultured with 25(OH)D, and TSLP and VDUP1
mRNA and protein expression were then determined by means of quantitative
PCR, ELISA, and Western blot analysis, as appropriate. The role of VDUP1 on
TSLP expression was assessed in untreated and 25(OH)D-treated 16HBE cells
where VDUP1 levels were manipulated via overexpression or siRNA-mediated silencing. The effect of 10-6 M itraconazole, a chemical inhibitor of 1α-hydroxylase,
on the expression of TSLP was also determined.
Results: 25(OH)D significantly induced TSLP and VDUP1 mRNA expression
in 16HBE cells. Silencing of VDUP1 dramatically inhibited 25(OH)D-mediated
induction of TSLP, and overexpression of VDUP1 upregulated baseline TSLP
expression and 25(OH)D-induced TSLP expression in 16HBE cells. Inhibition of
1α-hydroxylase reduced 25(OH)D-induced TSLP expression in 16HBE cells.
Conclusion: These data demonstrated that vitamin D increased TSLP expression
in 16HBE cells via upregulation of VDUP1.

P3407
Acetylcholine leads to STAT-1 mediated oxidative/nitrosative stress in human
bronchial epithelial cells
Mirella Profita 1 , Giusy Daniela Albano 1 , Angela Marina Montalbano 1 ,
Caterina Di Sano 1 , Rosalia Gagliardo 1 , Giulia Anzalone 1 , Loredana Riccobono 1 ,
Anna Bonanno 1 , Michael Paul Pieper 2 , Mark Gjomarkay 1 . 1 IBIM, CNR,
Palermo, Italy; 2 Boehringer Ingelheim, Pharma, Biberach, Germany
The induction of nitric oxide synthase (iNOS) expression via the signal transducer
and activator of transcription 1 (STAT-1) is involved in the mechanism of oxidative/nitrosative stress. Oxidative/nitrosative stress and Acetylcholine (ACh) are
implicated in the activation of the bronchial epithelial cells in COPD. We aimed
to investigate whether ACh generates oxidative/nitrosative stress in bronchial epithelial cells during airway inflammation of COPD and to evaluate the effects of
anticholinergic drugs and long-acting β2-agonists in this mechanism.
Human bronchial epithelial cells (16HBE) were stimulated (4 hrs, 37°C) with
induced sputum supernatants (ISSs) from healthy controls (HC) (n=6), healthy
smokers (HS) (n=6) or COPD patients (n=6), respectively, as well as with ACh (10
μM). STAT-1 pathway activation (Ser727 and Tyr701) and iNOS were evaluated in
the cell lysates using Western blot analysis, while reactive oxygen species (ROS)
in the cells and nitrotyrosine in the supernatants were evaluated by flowcytometry
and by ELISA, respectively. The effect of Tiotropium (Spiriva® ) (20nM), alone or
in combination with Olodaterol (1nM), was tested.
ISSs from COPD patients and ACh significantly increased the phosphorylation of
STAT-1Ser727 and STAT-1Tyr701, the expression of iNOS and the production of
ROS/nitrotyrosine in stimulated 16HBE when compared with ISSs from HC or HS
subjects. The use of Tiotropium and Olodaterol alone well controlled these events.
These results support the use of Tiotropium and Olodaterol to reduce the oxidative/nitrosative stress generated by ACh during airway inflammation of COPD via
the STAT-1 pathway activation in human bronchial epithelial cells.

P3408
TLR2 and TLR4 induced tolerance in alveolar macrophages; differential
effect on TNFα and IL-8 release
Sophie Reynolds 1 , Manminder Kaur 1 , Matthew Beardsall 1 , Simon Lea 1 ,
Simon Hall 2 , Dave Singh 1 . 1 NIHR Translational Research facility, University of
Manchester, United Kingdom; 2 Refractory Respiratory Inflammation DPU,
GlaxoSmithKline, Stevenage, United Kingdom
Alveolar macrophages (AM) play a key role in the pathogenesis of COPD.
Bacterial stimulation of toll-like receptors (TLR) on AM causes secretion of inflammatory mediators such as IL-8, promoting neutrophil migration to the lung.
Repeat stimulation of TLR results in a reduced inflammatory response, known as
tolerance.
To emulate events during bacterial colonisation of the lung, we investigated the
effects of repeated TLR stimulation in AM from COPD subjects.
AM from healthy (n=7) and COPD (n=9) patients were isolated. For tolerance
induction, treatment with media, LPS (1μg/ml) or Pam3CSK4 (0.1μg/ml) was performed over a 24 hour period. Cells were then washed before a repeat stimulation.
Levels of IL-8 and TNFα were measured post-treatment.
Repeat LPS exposure reduced TNFα production but had no effect on IL-8 release
from AM (table 1). Differences between healthy and COPD AM responses were
negligible. Pre-incubation with LPS before Pam3CSK4 stimulation appeared to
prime cells for further IL-8 production compared to levels secreted after two
consecutive Pam3CSK stimulations.

Media
Media

Media
LPS

LPS
LPS

0.01 (0.007)
6.6 (2.0)

11.2 (2.9)
299.4 (42.7)

3.0 (1.8)*
352.7 (64.5)

Media+LPS v LPS+LPS *p<0.05.

Chronic LPS exposure in COPD lungs results in diminished TNFα production but
continual IL-8 release. This may cause neutrophil recruitment and inflammation,
further contributing to disease pathogenesis.

P3409
TLR4 signaling potentiates airway secretion from the swine submucosal
gland via NO/cGMP/cGK pathway
Koji Murakami 1 , Tsutomu Tamada 1 , Masayuki Nara 2 , Soshi Muramatsu 1 ,
Toshiaki Kikuchi 1 , Masahiko Kanehira 1 , Masahito Ebina 1 . 1 Department of
Respiratory Medicine, Tohoku University Graduate School of Medicine, Sendai,
Japan; 2 Department of Comprehensive Medicine, Tohoku University Graduate
School of Medicine, Sendai, Japan
Rationale: Airway secretion plays an important role in the airway defense as a
part of innate immunity. A major fraction of the airway fluids appears to be derived
from submucosal gland in response to ACh. Toll-like receptor 4 (TLR4) recognizes
gram-negative bacteria and activates the innate immune systems. However, the
biological role of TLR4 in the airway secretion is not well understood.
Methods: Freshly isolated swine tracheal submucosal gland cells were investigated
their secretory activities as ionic currents by applying a patch-clamp technique.
LPS was used as a potent TLR4 ligand. The expression of TLR4 was estimated by both the immunofluorescent staining and RT-PCR. The involvement of
NO/cGMP/cGMP-dependent protein kinase (cGK) pathway was investigated by
applying both the NOS and cGK inhibitors. The synthesis of endogenous NO was
estimated by an intracellular NO indicator, DAF-2DA.
Results: LPS significantly potentiated the ACh-evoked ionic currents. This potentiating effect was completely abolished by the pretreatment of anti-TLR4 antibody
or TLR4 antagonist. The immunofluorescent staining and RT-PCR revealed the
abundant expression of TLR4 on tracheal submucosal glands. Two different inhibitors of each NOS and cGK completely abolished the LPS-induced potentiating
effect, respectively. LPS further increased the ACh-induced synthesis of NO.
Conclusions: Our studies revealed that TLR4 signaling could potentiate the electrolyte and water secretions from tracheal submucosal glands via the activation
of NO/cGMP/cGK pathway. These findings suggest that TLR4 takes part in the
airway mucosal innate immune systems as one of important pathogen-specific
secretagogue.

P3410
Flagellin potentiates the Ca2+-dependent electrolytes secretion from airway
submucosal gland in a TLR4-independent, TLR5-dependent and
cGK-dependent manner
Soshi Muramatsu 1 , Tsutomu Tamada 1 , Masayuki Nara 2 , Koji Murakami 1 ,
Masahito Ebina 1 . 1 Department of Respiratory Medicine, Tohoku University
Graduate School of Medicine, Sendai city, Miyagi prefecture, Japan;
2
Department of Comprehensive Medicine, Tohoku University Graduate School of
Medicine, Sendai city, Miyagi prefecture, Japan
Background: Airway surface fluids are mainly secreted from submucosal glands
and play important roles in the airway defense via the upregulation of mucociliary transport. Although Toll-like receptors (TLRs) recognize distinct pathogenassociated molecular patterns, it is not well known whether TLRs directly upregulates the airway secretions. Recently, we have reported that TLR4 works as one
of important secretagogue in the airways (AJRCMB 2011). In the present study,
we focused on the TLR5 signaling as other candidate for a potentiator of airway
secretion.
Methods: Freshly isolated swine tracheal submucosal gland cells were prepared
and measured their secretory activities as ionic currents by applying a patch-clamp
technique. The expression of TLR5 was estimated by both the immunofluorescent
staining and RT-PCR. The intracellular mechanisms were investigated by applying
some inhibitors of NOS or cGMP-dependent protein kinase (cGK).
Results: Flagellin, a TLR5 ligand, showed significant potentiating effects on
ACh-evoked ionic currents. These effects were abolished by the pretreatment with
anti-TLR5 antibody, but not by specific TLR4 antagonist. Two different inhibitors
of each NOS and cGK abolished these effects. We also revealed that the expression
of TLR5 on the tracheal submucosal gland cells.
Conclusion: Our study showed that flagellin caused the potentiating effects on
airway secretions in a TLR5-dependent, TLR4-independent manner and that
NO/cGMP/cGK pathway was involved in these intracellular mechanisms. These
finding suggest that TLR5 also works as a potentiator of airway secretion in the
airway mucosal immune systems.
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P3411
Sodium transport mediated by concentration-sensitive sodium channel in
mouse alveolar epithelium
Teruki Hagiwara, Shigeru Yoshida. Department of Life Science, School of Science
and Engineering, Kinki University, Higashiosaka, Osaka, Japan
Introduction: The concentration-sensitive Na+ channel (NaC ), a member of the
family of voltage-dependent Na+ channels, opens in response to increased Na+
concentration in the extracellular fluid ([Na+ ]o ). Although the expression of NaC in
alveolar epithelial type II (AT II) cells has been reported, the physiological role of
NaC in lung tissue has not yet been established. Various ion channels in the alveolar epithelium are involved in maintaining the alveolar fluid balance; therefore,
we hypothesized that NaC -mediated Na+ transport contributes to the clearance
of Na+ from the alveolar fluid. In this study, we examined NaC distribution in
mouse lung tissue and the [Na+ ]o -dependent influx of Na+ into mouse alveolar
epithelium.
Methods: We used immunohistochemistry and immunofluorescence to study
mouse lung tissue using antibodies against NaC and other ion transport proteins.
In situ hybridization was performed using a digoxigenin-labeled antisense probe
for NaC mRNA. Na+ dynamics in mouse alveolar epithelium were analyzed using
sodium-binding benzofuran isophthalate and an image analyzer Argus-50.
Results: The alveolar epithelial type I (AT I) cells showed positive staining with
anti-NaC antibodies. Similarly, NaC mRNA signals were detected in the AT I cells
by in situ hybridization. Confocal laser scanning microscopy showed the presence
of NaC in the cell membrane of the AT I cells. NaC was partially colocalized with
γ epithelial sodium channels (ENaC). Results of image analysis showed that Na+
influx into alveolar epithelium was dependent on elevation of [Na+ ]o .
Conclusions: These findings suggest that NaC , expressed in AT I cells, is involved
in Na+ transport in the alveolar epithelium.

P3412
Characterisation of endogenous IL-33 using a model of Alternaria-induced
pulmonary inflammation
Suzanne Cohen 1 , Jayesh Majithiya 1 , Nicola Davis 1 , Ian Scott 1 ,
Laura Robinson 1 , Arthur Lewis 1 , Andrew Prior 1 , Marlon Rebelatto 2 ,
Dominic Corkill 1 , Matthew Sleeman 1 , Richard May 1 . 1 R&D, MedImmune,
Cambridge, United Kingdom; 2 R&D, MedImmune, Gaithersburg, United States
Background: IL-33 is a potential mediator of chronic inflammatory diseases
including asthma. However, endogenous forms of IL-33 are poorly understood.
Here we have used a model of Alternaria alternata (ALT) challenge to investigate
in vivo mechanisms of IL-33 processing and release.
Methods: Cytokines were quantified in bronchoalveolar lavage (BAL) from
BALB/c mice by MSD assay. Mast cells were differentiated from bone marrow
over 5 weeks and stimulated with BAL or recombinant IL-33 for 24 hours.
Results: Intranasal challenge with 50μg ALT, but not 25μg house dust mite, extract in 50μL to anaesthetised BALBm̧ice caused a spike (∼2000pg at 15-30min)
of IL-33 in BAL followed by rapid clearance (below detection limit of 2pg within
4-5 hrs). Key downstream effects were an increase in 5 and 24 hours BAL IL-5
(∼400pg and ∼600pg, respectively) and eosinophilia at 24 hours. Dependence on
the IL-33-ST2 axis was confirmed in ST2 and IL-33 KO mice which showed no
IL-5 or eosinophilia after challenge. IL-33 is considered an alarmin, released on
cell damage, yet histological analysis of ALT challenged lungs showed no overt
damage to the airway epithelium. The presence of active IL-33 in WT but not
IL-33KO BAL was confirmed ex vivo by stimulation of mouse mast cells. Western
blot analysis of BAL demonstrated the presence of full length IL-33 (∼31kDa)
and a ∼20kDa processed form in WT, but not IL-33KO, ALT-treated mice.
Conclusion: IL-33 is released rapidly and in large quantities following ALT exposure. This occurs in the absence of overt epithelial injury and results in generation
of a ∼20kDa processed form of IL-33 in vivo. These data support the current view
of IL-33 as an alarmin-type molecule.

P3413
IL33 expression and release from airway epithelium
Nicola Green 1 , Monika Suwara 1 , Lee Borthwick 1 , Derek Mann 2 ,
Andew Fisher 1 . 1 Lung Immunobiology and Transplant Group, Newcastle
University, Newcastle upon Tyne, Tyne and Wear, United Kingdom; 2 Fibrosis
Group, Newcastle University, Newcastle upon Tyne, Tyne and Wear, United
Kingdom
Background: IL33 has been highlighted as a potential key player in several
chronic respiratory diseases with a fibrotic aietiology. IL33 expression is thought
to be predominantly in “lining cells”i.e airway epithelia, suggesting this may be a
primary source of IL33; as an alarmin in response to epithelial insult.
Aim: To evaluate expression of IL33 and release in response to airway epithelial
damage.
Methods: BAL was prospectively collected from post lung transplant patients (n=230) levels of IL33(ELISA) and relationship to Broncholitis Obliteran Syndrome (BOS) evaluated. Explant lung tissue from patients with
IPF(n=3),COPD(n=3), Bronchiectasis(n=3) and CF(n=3) was identified and expression of IL-33 evaluated (immunohistochemistry). Epithelial damage was induced
in Primary Bronchial Epithelial Cells and A549 cells by oxidative stress (H2O2)
and freeze/thaw and release of IL33 evaluated(ELISA and Western Blot).

Results: IL33 conc. in post-lung transplant BAL trended towards an increase
following diagnosis of BOS but did not reach statistical significance. However,
elevated levels of IL-33 were associated with positive microbial culture (mean
178.197pg/ml± 42.89vs 71.31pg/ml±20.12 p=0.007). IL33 was strongly expressed
in airway epithelia with a predominant nuclear location.IL33 was not detected in
response to epithelial cell damage.
Conclusion: IL33 is strongly expressed in the airway epithelium of chronic respiratory conditions but does not appear to be released as an alarmin in response
to airway epithelial cell damage. Elevated IL33 associated with infection in the
post transplant population may contribute towards allograft dysfunction but further
work is required to evaluate the cellular mechanistic pathways.

P3414
Extracellular matrix influences the inflammatory response of primary
bronchial epithelial cells
Oskar Hallgren 1,2 , Leif Bjermer 1 , Gunilla Westergren-Thorsson 2 . 1 Section for
Lung Medicine and Allergology, Lund University, Lund, Sweden; 2 Department
for Experimental Medical Research, Lund University, Lund, Sweden
Rationale: Airway remodelling is a feature in many chronic airway diseases. This
is manifested as alterations in the extracellular matrix composition. Our aim was to
investigate how different extracellular matrix molecules influenced the production
of inflammatory cytokines in epithelial cells.
Methods: Primary human bronchial epithelial cells were grown on plates coated
with the extracellular matrix proteins collagen-1, collagen-4 and fibronectin. The
cells were challenged with a cytomix consisting of TNF-alpha and IL-1-beta
(both 10ng/ml) and the cytokine production was examined with proteome profiler
antibody arrays (R&D) that detect the production of 40 cytokines simultaneously.
Results: Basal and induced production of IL-1-aplha was similar in cells grown on
collagen-1 and fibronectin but IL-1-alpha could not be detected in cells grown on
collagen-4. Low levels of G-SCF were detected in cells on collagen-1 or fibronectin
stimulated with cytomix, but when cell were grown on collagen-4 the levels were
dramatically higher. There were no difference in basal and induced production of
GRO-alpha and Il-8 on cells grown on collagen-1, collagen-4 or fibronectin. The
basal level of Il-6 was dramatically reduced on collagen-4 compared to collagen-1
and fibronectin. However, the cytomix triggered similar levels of IL-6 production
regardless of matrix substrate.
Conclusions: In this study we show that the extracellular matrix actively contributes to modify cell phenotypes. Cells grown on collagen-4 that represents a
“homeostatic matrix” produced a different repertoire of inflammatory mediators
than cells grown on “remodeled matrix proteins” collagen-1 and fibronectin.

P3415
Inhibition of A. fumigatus growth by human respiratory cells
Viviane Balloy, Jean-Paul Latgé, Michel Chignard. Innate Host defense and
Inflammation - Inserm U874, Institut Pasteur, Paris, France Aspergillus, Institut
Pasteur, Paris, France Innate Host defense and Inflammation - Inserm U874,
Institut Pasteur, Paris, France
The innate immune response to fungi mainly involves macrophages and neutrophils. By contrast, the possible participation of respiratory epithelial cells
(REC) has been poorly studied. In the present study we observed that REC display
the property of inhibiting mycelium development of Aspergillus fumigatus (A.f)
and that this activity is linked to PI3 kinase activation.
Bronchial cells (BEAS-2B cell line) were incubated with A.f and the growth of
the fungus was estimated by optical microscopy observation and measurement of
galactomannan concentrations in the extracellular media. The role of PI3 kinase
was evidenced by the use of the specific inhibitor LY294002 (30 μM). Spore internalization in REC was followed by epifluorescence. FITC-labeled spores (green)
when outside of cells were further labelled with an anti-FITC antibody labeled
with a red fluorochrome (Alexafluor 568).
In the presence of REC, most of the spores do not germinate as opposed to spores
incubated in the absence of cells. The growth quantification by galactomamann
concentration measurements display a 4.5 lower concentration in the presence
of cells. The anti-aspergillus activity is inhibited when cells are incubated with
LY294002, indicating the involvement of the PI3 kinase pathway. Of note, inhibitors of p38 MAP kinase and ERK1/2 are inactive. We evidenced that the
activity is directed against the spores and not again the hyphae but is not linked to
the spore internalization.
In conclusion, as macrophages and neutrophils, REC play a role in the antiaspergillus activity. They are able to prevent the mycelium development and as
such potentially prevent its dissemination.
Acknowledgements: Work supported in part by a grant from Vaincre la Mucoviscidose.
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P3416
Activation of both transcription factors STAT5 and IRF-1 is insensitive to
corticosteroids in asthmatic bronchial smooth muscle cells exposed to
TNFα/IFNγ
Adelina Gavrila 1 , Latifa Chachi 1 , Omar Tliba 2 , Christopher Brightling 1 ,
Yassine Amrani 1 . 1 Infection, Immunity and Inflammation, Institute for Lung
Health, University of Leicester, England, United Kingdom; 2 Department of
Pharmaceutical Sciences, Thomas Jefferson University, Jefferson School of
Pharmacy, Philadelphia, PA, United States
We have previously developed a cellular model in healthy airway smooth muscle
(ASM) cells where corticosteroids (CS) lose their anti-inflammatory action when
cells are exposed to TNFα in combination with IFNγ. The molecular mechanisms
by which TNFα/IFNγ promote CS insensitivity has not been completely investigated although an increased activation of transcription factors such as STAT5 has
been implicated in other cell types. It is also not known whether TNFα/IFNγ also
interfere with CS in ASM cells derived from asthmatic patients. In the present
study, we found that TNFα/IFNγ-induced the expression of different steroidresistant chemokines CX3Cl1, CCl5 and CCl11 in asthmatic ASM cells (n=3). We
also found that TNFα/IFNγ (0-6hr)-increased phosphorylation of STAT5 in a timedependent fashion reaching a maximum at 30 min followed by a lower activated
state that was sustained up to 6 hr. Prior treatment with fluticasone (0.1-100 nM)
did not affect cytokine-induced STAT5 activation but dose-dependently increased
STAT5 phsophorylation. Similarly, the sustained activation of the transcription
factor IRF-1 by TNFα/IFNγ (up to 6 hr) was also unaffected by fluticasone
(01-100 nM). Together, these data show for the first time that TNFα/IFNγ induced
a sustained activation of corticosteroid-resistant STAT5 and IRF-1 in asthmatic
ASM cells (n=3). Because STAT5 and IRF-1 have been associated with reduced
CS action in other cell types, our findings suggest the possible of involvement of
these transcription factors in driving CS insensitivity in asthmatic airway smooth
muscle cells.

P3417
Formoterol restores oxidative stress-induced corticosteroid insensitivity via
activation of protein phosphatase PP2A
Yoshiki Kobayashi 1 , Nicolas Mercado 1 , Anna Miller-Larsson 2 , Peter J. Barnes 1 .
1
Airway Disease, National Heart and Lung Institute, Imperial College, London,
United Kingdom; 2 R&D Molndal, AstraZeneca, Molndal, Sweden
Introduction: Oxidative stress induces corticosteroid (CS) insensitivity via the activation of phosphoinositide-3-kinase (PI3K) and reduced HDAC2 activity. We have
demonstrated that the long-acting β2 -adrenoceptor agonist formoterol (FORM) restores CS sensitivity via PI3Kδ-Akt signalling inhibition (BJP 2012). However,
the mechanism for this effect has not yet been elucidated. Here, we investigated
whether FORM (10-9 M) inhibited PI3K signalling through a serine/threonine
phosphatase PP2A.
Methods: CS sensitivity was determined by IC50 of dexamethasone on TNFαinduced IL-8 in U937 cells exposed to H2 O2 or by budesonide ability of inhibition
of LPS-induced TNFα in PBMCs transfected with PP2A. HDAC2 and PP2A were
measured by fluorescence-based activity assays. Phosphorylation of Akt was used
as a marker of PI3K activation determined by Western blotting and okadaic acid
(OA) was used to inhibit PP2A.
Results: Dexamethasone potency, reduced 3-fold by H2 O2 , was restored by FORM
in U937 cells. FORM also counteracted H2 O2 -induced increase of Akt phosphorylation, decrease of HDAC2 activation and PP2A activity. Pretreatment with OA
abrogated the effects of FORM. In PBMCs from COPD patients, PP2A activity was
significantly reduced by 50% vs. healthy volunteers but was restored by FORM
ex vivo treatment. Furthermore, PP2A overexpression increased responsiveness to
budesonide in PBMCs from COPD patients.
Conclusions: Activation of PP2A by FORM inhibits PI3K activation, thereby
restoring HDAC2 activity and CS sensitivity after oxidative stress. PP2A appears
to be a negative regulator of PI3K signalling and impaired PP2A in COPD may
be a potential therapeutic target.

P3418
Corticosteroid insensitivity in severe asthma: Impaired nuclear translocation
of glucocorticoid receptor in airway smooth muscle cells
Po-Jui Chang 1,2 , Josephine Baker 1 , Kian Fan Chung 1 , Pankaj K. Bhavsar 1 .
1
Experimental Studies Group, Airway Disease Section, National Heart and Lung
Institute, Imperial College, London, United Kingdom; 2 Department of Thoracic
Medicine, Chang Gung Memorial Hospital, Linkou, Taoyuan County, Taiwan
Background: Patients with severe asthma respond poorly to corticosteroids (CS).
Airway smooth muscle cells (ASMC) of severe asthma display CS insensitivity.
CS mediate their effects through activation of the glucocorticoid receptor (GR)
and suppression of NF-κB activity.
Aims and objectives: Compare protein/mRNA, phosphorylation, and nuclear
translocation of GR and NF-κB (p65).
Methods: ASMC of the healthy (9), non-severe (NSA; 8) and severe asthmatics
(SA; 8) were obtained from endobronchial biopsies, cultured at passage 4-5.
Cells were treated with TNF-α (10 ng/ml)/dexamethasone (Dex; 10-7 or 10-6 M).
Whole cell protein or nuclear extracts were assessed by Western Blot, mRNA by
qRT-PCR.

Results: TNF-α induced greater p65 in SA, whereas baseline and TNFα-induced
nuclear abundance, and Dex suppression of p65 expression, were similar between
groups. GR expressed in asthma was 49% of that in the healthy (p<0.01), with
no difference between NSA and SA. Dex-induced nuclear translocation of GR in
SA was approximately 60% of that in either the healthy or NSA at 30 min-2h,
whereas baseline levels were similar. In healthy subjects, Dex maximally induced
GR phosphorylation at S211 at 1 hr (5.2-fold vs baseline; p<0.001), which was
maintained over 4 hr; phosphorylation status at 2 hr showed no difference between
groups.
Conclusions: Baseline GR is decreased in ASMCs of asthma, while induced
GR translocation is impaired only in SA. Although TNF-α induces greater p65
expression in SA, nuclear translocation and Dex suppression of p65 expression
are similar between all groups. Impaired nuclear translocation may underlie the
mechanism of CS insensitivity in SA.

P3419
A role of mTOR in cigarette smoke-induced corticosteroid insensitivity
Akihisa Mitani, Nicolas Mercado, Peter J. Barnes, Kazuhiro Ito. National Heart
and Lung Institute, Imperial College, London, United Kingdom
Introduction: The corticosteroid insensitivity is a major barrier to the treatment
of severe asthma and COPD. It has been revealed that cigarette smoke induced
inactivation of HDAC2 through activation of PI3K/Akt pathway, leading to corticosteroid insensitivity. Mammalian target of rapamycin (mTOR) is one of the
most important effectors of PI3K/Akt pathway. It is a serine/threonine kinase,
and implicated in disease states where growth is deregulated and homeostasis is
compromised.
Aims: To determine the role of mTOR on the development of corticosteroid
insensitivity in COPD and under oxidative stress.
Methods: mTOR activity was calculated by the phospho-p70s6k band intensity
in Western blot analysis. Corticosteroid sensitivity was determined as the 50%
inhibitory concentration of dexamethason on TNF-a-induced interleukin-8 release
in U937 cells.
Results: mTOR activity was increased within 5minutes after cigarette smoke stimulation in U937 cells, then decreased gradually until below the baseline. mTOR
inhibitor, rapamycin, totally suppressed this increase. The EC50 value of dexamethasone was 5.0nM and the Emax value was 62.8±6.4% (n=4) in the intact cells,
but after incubation with cigarette smoke extract, EC50 was increased to 47.9nM
and Emax was decreased to 42.4±9.1%, suggesting cigarette smoke decreased
dexamethasone sensitivity almost by one-tenth. EC50-Dex was 12.9nM and Emax
was 55.9±6.9% in the presence of Rapamycin (20nM, 2hr) and rapamycin partially
reversed this insensitivity.
Conclusions: Cigarrete smoke extract treatments increased mTORC1 activity in
U937 cells, and rapamycin partially reversed corticosteroid insensitivity caused by
cigarette smoke exposure.

377. Asthma management

P3420
Influence of body mass indexes on response to treatment in acute asthma
Ebrahim Razi 1 , Armin Razi 2 , Gholam Abbas Mossavi 2 . 1 Internal Medicine,
Kashan University of Medical Sciences, Kashan, Esfahan, Islamic Republic of
Iran; 2 Internal Medicine, Shahid Beheshti University of Medical Sciences,
Tehran, Islamic Republic of Iran; 3 Statistical Biosciences, Kashan University of
Medical Sciences, Kashan, Islamic Republic of Iran
Background: Increases in body mass index (BMI) are reported to influence asthma
response to treatment. The aim of this study was to investigate the relationship
between BMI and response to treatment in a group of patients that were referred
for asthma control.
Patients and methods: Effectiveness measurements in this analysis included percentage of changes in forced volume in 1 second (FEV1), forced volume capacity
(FVC), FEV1/FVC, and FEF25-75%. A total of 293 subjects with asthma of both
genders and above 18 years of age were divided into the following BMI categories:
107 (36.5%) non-overweight (BMI <25), 186 (63.5%) overweight and obese (BMI
≥25). Percentage of change was defined as change in variable between baseline
and end-of-treatment.
Results: Analyses of non-overweight vs. overweight/obese asthmatics demonstrated non-significant differences in baseline FEV1 (1.62±0.56 Lit vs. 1.63±0.56
Lit L, p=0.89); FVC (2.58±0.73 Lit vs. 2.47±0.82 Lit, p=0.25); and FEF25-75%
(1.04±0.55 ml/sec vs. 1.05±0.50 ml/sec, p=0.47) respectively.
Compared with non-overweight subjects, obese subjects with asthma were less
responded to treatment than non obese asthmatic subjects. Percentage changes of
FEV1, FVC, FEF25-75%, and FEV1/FVC in non-obese versus obese patients were:
79.57±55.14% vs. 62.13±41.72%, p= 0.005; 47.71±33.76% vs. 39.93±28.30%,
p= 0.036; 151.98±127.82% vs. 123±91.12%, p= 0.041; 20.54±15.63% vs.
15.63±11.32%, p=0.005; respectively.
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Conclusion: Percentage changes of spirometric values to treatment in over
weight/obese asthmatic patient were lesser in compared with non-overweight
subjects.

P3421
Perceptions and factors affecting poor adherence to inhaled steroids among
bronchial asthma patients in Kuwait
Radhakrishna Panicker, Nermina Arifhodzic, Mona Al-Ahmed, Shahariar Huda.
Allergy, Al-Rashed Allergy Centre, Kuwait, Kuwait Statistics and Research,
Kuwait University, Kuwait, Kuwait
Background: Poor adherence to regular inhaled steroids is a cause of poor asthma
control.
Aim: To assess adherence to treatment, factors of poor adherence, perception on
inhaled steroids among asthmatics in Kuwait
Design: Observational study
Subjects: 150 asthmatics (95 m,55f) 15-60 years, were recruited and followed up
for 12 consecutive months from January 2009 to December and asked to fill in
a questionnaire of adherence, beliefs about asthma,treatment and reasons for non
adherence.
Results: First 3 months, 66 (44%) were adherent to twice daily dosage,but at
12 months only 25%. More males were adherent at 3 months (63.6% vs. 36.4%
p<0.05) and at 12 months (81.6% vs18.4% P<.05).Employed as compared to
unemployed (p <0.05), educated up to secondary school and above, as compared
to the less educated (p<0.05) were more adherent at 3 and 12 months. At 12
months, Kuwaitis were more adherent than expatriates (p<0.05).
Logistic regression analysis of the beliefs for non adherence showed 52% did
not consider asthma as a serious disease. 82% stopped medicine because of fear
of side effects (p<0.05). 73% were influenced by the wrong advice by relatives
or friends, that long term steroids are dangerous (p<0.05). 80 (51.6%) believed
tablets are less dangerous than inhalers.
Conclusion: Adherence to inhaled steroids was poor. Factors were, females, fear of
side effects, influence of friends and relatives with wrong information on steroids
and poor understanding about asthma.
Since the employed and educated patients showed good adherence, asthma education is important in asthma management.In non-adherence, the clinician should
find methods to overcome the barriers of non adherence.

P3422
Community-acquired pneumonia in pediatric patients: New diagnostic
priorities
Zoia Nesterenko 1 , Olena Ivanina 2 . 1 Department of Pediatrics, SI “Lugansk State
Medical University”, Lugansk, Ukraine; 2 Polyclinic Department, Lugansk
Municipal Children’s Hospital #2, Lugansk, Ukraine
Background: High incidence of childhood community-acquired pneumonia
(CAP), changes in CAP manifestations, reduced significance of classical diagnostic criteria, leading to inadequate treatment, work against lowering risk of
complications and mortality.
Aim: To study the features of actual clinical course of pediatric CAP.
Methods: 64 patients aged 1-18 years, with clinically and radiographically diagnosed CAP with detection of serum antibodies against intracellular pathogens,
were followed up for 12 months. Patients were divided into two age groups: aged
1-4 (group A, n = 24) and 5-18 (group B, n= 40). All patients had numerous
phenotypic signs of heritable connective tissue disorders (HCTD).
Results: All patients had indistinct clinical manifestations. Recurrent course of
CAP was in 54(84.4%) patients. CAP caused by Chlamydophila pneumonia (Cp)
was more frequent in group A – in 23 patients (95.9% of the group), by Mycoplasma
pneumonia (Mp) - in group B, in 37 patients (92.5% of the group).
Asthma was diagnosed in 29(45.3%) patients mainly of group B, with recurrent
CAP in 34.5% of asthmatic patients; 62.1% of them had pulmonary hypertension
(PH), 6.7% - CT signs of bullous emphysema (BE).
Conclusions: 1. Close relationship between HCTD and CAP is revealed. 2. CpCAP was more frequent in pediatric patients up to 4 years old, Mp-CAP - in
children 5 years and older. 3. Recurrent CAP was the cause of asthma exacerbation
in one-third of patients with asthma and CAP. 4. Asthma in children with CAP
and HCTD was more severe with development of PH, BE.

P3423
Strategy and implementation documents were published to improve
outcomes in COPD and asthma in England
Sue Hill, Joanna Clarke, Kevin Holton, Robert Winter, Anne Moger,
Matt Kearney. Respiratory Programme, Department of Health, London, United
Kingdom
Rationale: Despite three million people estimated to have COPD in the UK, only
900,000 currently have a diagnosis. Variation in care and outcomes is significant.
Action was required to move from a reactionary service, treating those with moderate to severe disease, to prevention, earlier diagnosis and pro-active management.
Methods: A systematic evidence review was undertaken with the engagement of
a range of healthcare professionals from primary and secondary care. Following
wide consultation, consensus was reached on six high-level objectives to improve

outcomes for patients which would require a collaborative approach involving
public health, health and social care services.
Results: An Outcomes Strategy for COPD and Asthma was published in July
2011. This was accompanied by an implementation document specifically for the
health service, which set out in more detail the actions to help meet the objectives.
A baseline dataset of indicators for measuring and monitoring outcomes for improvements in the respiratory care have been established and benchmarking data
produced to assess variation in models of service provision across England. This
dataset is responsive to change at all levels of the provider system from local
through to national and helps to identify areas and particular aspects of care for
local action.
Conclusion: Through the Outcomes Strategy for COPD and Asthma, the NHS
implementation document that accompanies it, and the regional clinical leadership,
care and outcomes for COPD are improving through a shift in the burden of the
disease to prevention, diagnosis and proactive management.

P3424
The directions of mild asthma evolution
Olga Vakhno 1 , Vitaly Kupaev 2 , Dmitry Nagatkin 3 , Alexander Zhestkov 4 .
1
Pulmonology, Samara Regional Clinical Hospiral, Samara, Russian Federation;
2
General Practice, Samara State Medical University, Samara, Russian
Federation; 3 Allergology and Immunology, Samara Regional Clinical Hospiral,
Samara, Russian Federation; 4 Allergology and Immunology, Samara State
Medical University, Samara, Russian Federation
Mild asthma is the heterogenic cohort with low level of adherence and asthma
control, so investigators curiously study it.
The aim was to study the results of evolution of the disease in mild asthma cohort
for the period of 3 years.
We studied the history of 141 patients with a 3 year history of mild persistent asthma. Three groups were formed: 1st group – had actual controlled asthma
(n=43), 2nd – had partly controlled asthma (n=74),3d - uncontrolled asthma (n=24).
E-data base collected the data of all the patients and includes information concerning educational level, passing educational asthma programs, lung function, Ig E
level, treatment regimens, asthma control, measured by ACQ and ACT, cooperation
index, life quality level and etc.
We observed in the 1st group – higher level of lung function and life quality
level. Patients of this group more often took part in asthma educational programs,
had higher cooperation index (p<0.05). Besides this, 28% this group didn’t get
any therapy for 3 last months and 6.9% passed successfully allergen-specific
immunotherapy. We have revealed difference in educational status and life quality
level in other two groups. Patients of the 3d group had significantly higher ICSs
current dose (269.6±13.9 mkg per day vs 108.9±119.5 mkg per day in the 2nd
group), Ig E level, low cooperation index, more rarely have made planned visits to
their physician (p<0.05). Obvious difference in asthma control assessed by ACT
test between 2nd and 3d groups was not found.
Conclusion: The results of evolution of the disease finally demonstrate several
interventions that could influence predictably on it: taking part in asthma educational programs, pass allergen-specific immunotherapy, making planned visits to
the physician.

P3425
Current smoking and low HRQoL as strong predictive factors for acute care
among elderly asthma patients
Paula Kauppi 1 , Henna Kupiainen 2 , Ari Lindqvist 2 , Tari Haahtela 1 ,
Tarja Laitinen 3 . 1 Dept of Allergy, Skin and Allergy Hospital, Helsinki, Finland;
2
Research Unit of Pulmonary Diseases and Division of Pulmonology, Helsinki
University Central Hospital, Helsinki, Finland; 3 Dept of Pulmonary Diseases and
Clinical Allergology, Turku University Hospital, Turku, Finland
Objective: To examine risk factors for emergency visits among elderly asthma
patients in a well-organized asthma care setting.
Methods: The study population was a random sample of 344 patients visiting the
Pulmonary Clinic of Helsinki University Hospitals (HUCH) with a diagnosis of
asthma (J45-J46) during the years 1995-2006. 117 asthma patients had had at least
one emergency visit and formed the active group. 227 patients without emergency
visits formed the control group. Uni- and multivariate logistic regression was used
to analyze the significance of several demographic and clinical variables for the
need of emergency treatment.
Results: The study population was on average 56 (SD 13) years old and 72% of
the patients were women. Follow-up among cases covered 799 patient years and
on average 0.4 emergency visits per patient year was identified. Asthma, lower and
upper respiratory infections were described as the discharge diagnosis in 45%, 17%
and 6% of the visits, respectively. The cases were older, had suffered longer from
asthma, had lower lung functions, and were more often ex- or current smokers. In
the multivariate analysis current smoking and poor HRQoL (health related quality
of life) remained independent risk factors for emergency room care (OR 3.9, CI
1.7-8.8 and OR 1.9, CI 1.2-3.0, respectively).
Conclusions: Current smoking is a risk factor for the need of emergency care.
Also those with self-estimated poor HRQoL are in a risk for emergency treatment.
In this study population, enrolled in the special care setting, the promotion of
smoking cessation might play an important role in prevention of acute hospital
care among elderly asthma patients.
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Which device for which patient? Criteria for selecting inhaler devices
Sawsan Baddar, Omar Al Rawas. Medicine, Sultan Qaboos University Hospital,
Al Khoud, Oman Medicine, Sultan Qaboos University, Alkhoud, Oman
Inhalation is the preferred route of delivery for anti-asthma medications. Asthma
management guidelines recommend inhalation choice, but they don’t provide
specific guidance regarding devices selection.
Unless all asthmatic patients are able to use their inhaler devices correctly, poor
inhaler technique will continue to be one of the main obstacle of asthma management. Prescribing a suitable device for the patient will grantee better inhaler
technique and improves medication delivery to the airways and as a result will
improve level of asthma control.
The ideal inhaler device is the device that is easy to be used by the patient and
enable the desired medication to reach the airways. The selection of the device
should be made after assessing patients abilities to ensure that they are able to
understand the instructions and perform all the necessary steps correctly. However, in reality inhaler devices are often prescribed according to patient age, level
of education, cost of the device, pharmaceutical companies recommendations or
prescribers preference.
To guide our prescribers in selecting the best devices for their patients, we developed inhaler devices selection criteria according to patient’s cognitive, physical
and inhalation abilities.
The aim of this presentation is to present the criteria assessment steps and inhaler
devices choices.
References:
[1] R. Barrons. Am J Health Syst Pharm, July 2011; 68:1, 1221–1232.
[2] P. Anderson. Eur Respir Rev 2005; 14: 96, 109–116.

P3427
Methacoline challenge response in controlled asthma and correlations with
other disease characteristics
Irina Strambu 1 , Ileana Stoicescu 1 , Diana Ionita 2 , Daniela Dospinoiu 3 ,
Felicia Cojocaru 3 , Camelia Nita 3 , Alina Croitoru 1 , Madalina Burecu 1 ,
Carmen Stroescu 2 . 1 Clinical Pneumology, M. Nasta Institute of Pneumology,
Bucharest, Romania; 2 Respiratory Physiopathology, M. Nasta Institute of
Pneumology, Bucharest, Romania; 3 Exploratory Pneumology, Arensia Clinical
Research, Bucharest, Romania
Aim: To assess methacoline challenge response in patients with controlled asthma
and its correlations with other asthma characteristics.
Subjects and methods: Patients with controlled asthma performed methacoline
challenge (MC) using ATS Guidelines (1999). Bronchial hyper-reactivity was
considered severe for PC20 <0.125 mg/mL and moderate for 0.125-2 mg/mL.
Spirometry, exhaled nitric oxide (NIOX) and blood eosinophils measurements
were performed the same day prior to MC. A bronchodilator test was performed
the next day and dFEV1 was calculated (difference and % from the baseline FEV1
value). The allergic rhinitis history was noted. Correlations between parameters
were calculated.
Results: Twenty-two patients were evaluated: mean age 47, 7 males.
The mean PC20 was 0.558 mg/mL (range 0.003-2). Nine patients had severe and
13 moderate hyper-reactivity.
Mean baseline FEV1 was 84%, mean NIOX 35 ppb (range 5-108), mean dFEV1
0.46 L (0.04-1.35) and 23% (3-63), blood eosinophils 234/mmc (30-840) and 3%
(0.6-9.4). Ten of the patients had allergic rhinitis.
The PC20 values correlated with dFEV1 post-bronchodilator value (r=-0.429,
p=0.046), but with no other parameters studied. The severity of hyper-reactivity
was only associated with the dFEV1 values (p=0.017).
The methacoline response was similar regardless the presence of allergic rhinitis.
Conclusions: Moderate/severe bronchial hyper-reactivity was seen in our patients
with asthma considered controlled when using GINA 2011 criteria. NIOX values,
eosinophil blood counts and bronchodilator response showed high variability. None
of the studied characteristics correlated with the methacoline response, except for
the bronchodilator response.

P3428
Exhaled nitric oxide correlations in patients with controlled and partially
controlled asthma
Ileana Stoicescu 1 , Diana Ionita 2 , Daniela Dospinoiu 3 , Camelia Nita 3 ,
Felicia Cojocaru 3 , Alina Croitoru 1 , Madalina Burecu 1 , Carmen Stroescu 2 ,
Irina Strambu 1 . 1 Clinical Pneumology, M. Nasta Institute of Pneumology,
Bucharest, Romania; 2 Respiratory Physiopathology, M. Nasta Institute of
Pneumology, Bucharest, Romania; 3 Exploratory Pneumology, Arensia Clinical
Research, Bucharest, Romania
Aim: To assess NIOX values correlations with other disease characteristics in
patients with controlled and partially controlled asthma.
Subjects and methods: Patients with controlled and partially controlled asthma
performed exhaled nitric oxide (NIOX), spirometry, bronchodilator test and blood
eosinophils measurements. The allergic rhinitis history was noted. Correlations
between NIOX values and the other parameters were calculated.
Results: 42 asthma patients were evaluated: mean age 43, 14 males; 24 had
controlled and 18 partially controlled asthma.

NIOX values varied between 5 and 151 ppb (mean 41) in the whole group of 42
patients.
All the tested parameters differ between the two groups. Significant differences
were only seen in baseline FEV1 value (75% from predicted in the partially controlled, 85% in the controlled, p= 0.035) and blood eosinophils values (371/mmc,
4.5% in the partially controlled, p=0.012; 155/mmc and 2.3% in the controlled
asthma patients, p=0.023).
In the whole group of 42 patients NIOX values correlated with blood eosinophils
(r=0.492, p=0.001), not with FEV1 values or the dFEV1 increase after the bronchodilator administration (p>0.05).
The correlations were similar when the two groups were analyzed separately.
NIOX values correlations with blood eosinophils values were r=0.577, p=0.012 in
the partially controlled, and r=0.412, p=0.046 in the controlled group.
No correlations were seen related to the presence of allergic rhinitis.
Conclusions: Exhaled nitric oxide values showed high variability and only correlated with blood eosinophils values in our group of patients, regardless of asthma
control.

P3429
Occupational asthma and rhinitis caused by brazing agent?
Bronislava Viest, Jindriska Lebedova. Occupational Medicine, General
University Hospital, Prague, Czech Republic
Background: Aluminium potassium fluoride (KAlF4) often used in automotive
industry as a brazing agent is not currently classified as an allergen.
Methods: Between 2007 and 2011, eleven patients with suspected occupational
asthma (OA) and/or occupational rhinitis (OR) exposed in their workplace to
KAlF4 were examined. Diagnostic of OA/OR included: methacholine (MCT),
specific bronchoprovocation (SBPC) and/or nasal challenges if necessary. Inhaled
corticosteroids (ICS) were withdrawn 6 weeks prior to the evaluation.
Results: Seven of the 11 patients tested positive. According to final diagnosis
patients were divided into 2 groups. Group 1: no occupational disease (OD) diagnosed (4 cases); ICS withdrawn in 100%; average age of subjects was 35; mean
exposure time was 50.2 months; subjects were examined 6.5 months after leaving
the workplace; no allergic disease before exposure; MCT negative in 50%, mild
hyperactivity in 50%; IgE: 21 IU/ml, ECP: 16 ng/ml, eosinophils (eo): 5%. Group
2: OD diagnosed in 7 cases (OA in 4, OR in 3 cases), ICS withdrawn in 25%;
average age of subjects was 44.3; mean exposure time was 65.5 months; subjects
were examined 2.4 months after leaving the workplace; allergic disease before
exposure in 42%; MCT negative in 14%, moderate to severe hyperactivity in 86%;
IgE: 42 IU/ml, ECP: 38 ng/ml, eo: 10%.
Conclusion: Subjects in group 2 versus patients in group 1 were: a) often tested
with ICS b) more likely to be bronchial hyperreactors and atopics c) demonstrated
higher levels of eosinophils, IgE and ECP. The small number of patients did not
allow proper statistical analysis, however KAlF4 seems to be hazardous and likely
to cause allergic occupational diseases.

P3430
Narrow band imaging bronchoscopy versus white light bronchoscopy – An
analysis of accuracy for the diagnostics of lung tumors
Gustav Ondrejka, Ondrej Majek, Jana Skrickova, Richard Tyl. Department of
Pulmonary Medicine, Hospital Novy Jicin, Novy Jicin, Czech Republic Institute
of Biostatistics and Analyses, Masaryk University, Brno, Czech Republic
Department of Respiratory Diseases and TB, University Hospital, Brno, Czech
Republic Department of Pulmonary Medicine, Hospital Novy Jicin, Novy Jicin,
Czech Republic
NBI (Narrow Band Imaging) is a new technology that enhances the visibility of
vessels of the mucosa. The advantage of this method is a possibility to determine
the most detailed information on the structure of bronchial mucosa and character of
vascular structures in bronchial mucosa. On the basis of morphology and frequency
of vascular structures it is possible to view the difference in the changes during
malignity and inflammation. We analyzed relative sensitivity and the rate of false
positive results for the diagnoses of malign tumor and severe dysplasia.
Methods: We have analyzed a group of 500 patients examined by NBI bronchoscopy and then by white light (WL) bronchoscopy. We used Olympus Evis
Lucera system. The results of histological and cytological examinations were rated
with respect to relative sensitivity and relative rate of false positive results as
compared with WL. Statistical significance was determined by McNemara’s test.
Results: The statistical evaluation has focused on the results of biopsies performed
in NBI and in WL modes. We have analyzed relative sensitivity and the rate of
false positive results in NBI as compared to WL in relation to histological and
cytological results of malign tumor and severe dysplasia. Relative sensitivity of
NBI as compared to WL is 1.06 (p=0.004). The relative rate of false positive
results of NBI as compared to WL is 0.91 (p=0.012).
Conclusions: The performed statistical evaluations show a statistically significant
increase in examination accuracy as compared to WL. Better visualization of
vessel anomalies in bronchial mucosa can improve the possibility of malignant
lesions and severe dysplasia detection.
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The relationship between the serum YKL-40 level and severity of asthma
Serap Duru, Gulbahar Yuce, Arif Kelesoglu, Tugba Kaplan, Melike Erdem,
Erdem Agca, Murat Kizilgün, Fatma Kara, Sadik Ardiç. Chest Diseases, Diskapi
Yildirim Beyazit Education and Research Hospital, Ankara, Turkey Chest
Diseases, Etlik Ihtisas Education and Research Hospital, Ankara, Turkey Diskapi
Yildirim Beyazit Education and Research Hospital, Emergency Clinic, Ankara,
Turkey Department of Biochemistry, Ankara Pediatrics Hematology and
Oncology Hospital, Ankara, Turkey
Aim: The aim of this study was examined a relationship between the serum
YKL-40 (chitinase-3-like-1) level and severity of asthma.
Methods: In the study, 90 female non-smoker and without additional disease
patients (ages 20-66) in a stable and exacerbation period for asthma were grouped
as Group I: Stable mild persistent asthma (n: 30), Group II: Stable moderate
and severe persistent asthma (n:30), Group III: Exacerbation period (n:30). The
differences of the serum YKL-40 level among all the groups were examined with
ELISA. Also, in the patient groups with asthma, the serum YKL- 40 level was
compared with age, age of asthma, body mass index (BMI), forced expiratory
volume in first second (FEV1), peak expiratory flow (PEF), total IgE results.
One-way analysis of variance was used to examine differences between groups.
Pearson’s correlation coefficient was used for correlation between variables.
Results: The serum YKL-40 levels during asthma exacerbation period were found
the highest average (36.36±10.49 ng/ml) while the serum YKL-40 levels were
found the lowest average (13.20±5.60 ng/ml) in stable mild persistent asthma have
(p <0.05). There was a negative correlation the serum YKL-40 leves and FEV1,
PEF in exacerbation period (p<0.05). There was no correlation between the serum
YKL-40 levels and other variables in three groups.
Conclusion: Increased the serum YKL-40 may be a marker used to evaluate the
level of asthma severity.

P3432
Heritable connective tissue disorders as factor modifying asthma symptoms
in pediatric patients
Zoia Nesterenko 1 , Olena Ivanina 2 . 1 Department of Pediatrics, SI “Lugansk State
Medical University”, Lugansk, Ukraine; 2 Polyclinic Department, Lugansk
Municipal Children’s Hospital #2, Lugansk, Ukraine
Background: High prevalence of heritable connective tissue disorders (HCTD)
among children changes clinical manifestations of common childhood diseases,
leading to diagnostic and therapeutic errors.
Aim: To study clinical features of asthma (A) in children with HCTD.
Methods: 80 patients aged 3-18 years with moderate allergic A (GINA Guidelines
2009) were followed up for two years. 33(41.6%) patients had mild persistent A,
37(49.5%) – moderate persistent A and 10(8.9%) – severe persistent A. 55(68,8%)
patients had clinically, serologically and radiographically diagnosed CAP. All
children had phenotypic manifestations of HCTD.
Results: CAP caused by Mycoplasma pneumonia was in 80% of asthmatic patients
with CAP, by Cytomegalovirus – in 36.3%, by Chlamydophila pneumonia - in
29.1%. 47.3% of patients with A and CAP had recurrent episodes of CAP that
caused A exacerbation. Pulmonary hypertension (PH) was in 28.8% of patients
with A and in 32.7% of patients with CAP and A, 33.3% of the latter had severe
persistent A with CT evidence of pulmonary fibrosis (PF) and emphysematous
bullae (EB). Patients with A exacerbation due to CAP received antibiotic treatment
(macrolides) (ABT) besides controller therapy, and this provided the achievement
of A control.
Conclusions: 1. A exacerbation in 80% of asthmatic patients was due to CAP
caused by Mycoplasma pneumonia. 2. Recurrent episodes of CAP were in 47.3%
of asthmatic patients with HCTD. 3. 28.8% of patients with A and HCTD, and
37.2% of patients with A, HCTD and CAP had evidence of PH, with PF and EB
in 33.3% of the latter. 4. Basic therapy of asthmatic patients with CAP included
ABT to achieve A control.

P3433
Relationship of body mass index and current asthma status among adult
asthmatics presenting in the outpatient department
Shane Boiser 1 , Joel Santiaguel 2 , Adele Espaldon 3 . 1 Medicine-Pulmonary
Medicine, Philippine General Hospital, Manila, Philippines;
2
Medicine-Pulmonary Medicine, Philippine General Hospital, Manila,
Philippines; 3 Medicine-Pulmonary Medicine, Philippine General Hospital,
Manila, Philippines
Purpose: To determine whether a relationship between body mass index (BMI)
and current asthma status among adult asthmatics seen in the outpatient department exists and the impact of asthma control upon enrollment to the asthma
comprehensive care unit for proper education.
Methods: All adult patients who fulfilled the inclusion criteria seen in the outpatient department (OPD) of the Philippine General Hospital from November 2010
to December 2011 referred by consultants, fellows in training and residents will be
gathered and ask to complete a questionnaire after informed consent was obtained.
If subject has no pulmonary function test, a free pulmonary function test will be
done. Levels of control will be determined as well as medications and computation
of BMI.

Results: BMI status was significantly associated with outcome measures. Majority
of the obese patients have uncontrolled asthma. Results showed that patients,
regardless of their body mass index, who were enrolled at the Philippine General
Hospital Asthma Comprehensive Care Unit, have better asthma control, decrease
asthma severity, higher FEV1, and good response to bronchodilator.
Conclusions: Obese asthmatic patients have more severe asthma, poorer asthma
control, with more recent asthma attacks, more frequent usage of relievers, and
less responsive to bronchodilators. Those asthmatics with proper education of their
disease have better levels of control.
Clinical implications: Proper weight management improves asthma control; prevent asthma attacks and better response to bronchodilators. Thus prevent hospitalization. Enrollment to asthma education program enhanced asthma management.

P3434
The role of the tracheal phonography in chronic obstructive lung disease and
asthma diagnosis
Yuri Kulakov, Tatiana Khairzamanova, Mikhail Kiniakin. Chair of Hospital
Therapy, Vladivostok State Medical University, Vladivostok, Primorsky Region,
Russian Federation
Obstructive lung diseases are the most common chronic diseases of bronchopulmonary system. According to epidemiological markers were identified more than
11 million people with chronic obstructive lung disease (COPD) in Russian Federation, and most common cause of population disability. In recent years, have been
increasing the rates of asthma. The purpose of this study is to determine the role
of tracheal phonography of forced expiration in the obstructive lung diseases diagnosis. This acoustical method is based on registration of forced expiratory noises
which recording from laryngotracheal area. There were examined 59 patients with
obstructive lung diseases at the age 46-58 years. It was diagnosed that 24 patients
had bronchial asthma and 35 one had COPD. We compared spirography rates and
duration of the noise detected by tracheal phonography of forced expiration. All
patients had lengthening of the acoustic value of 1.5-5 times the calculated norm.
According to the correlation analysis was obtained statistically-valid correlation
between the acoustic value and FVC (r = -0,64, p<0,05), FEV1 (r = -0,46, p
<0,05) and FEV1/FVC (r = -0,11, p <0,05). The result of our research is allowing
us to recommend the acoustic method for chronic obstructive lung disease and
asthma diagnosis.

P3435
Study of motivation in patients with bronchial asthma
Larisa V. Bogovin 1 , Anastasiya S. Vodolazskaya 2 , Viktor P. Kolosov 1 .
1
Laboratory of Prophylaxis of Nonspecific Lung Diseases, Far Eastern Scientific
Center of Physiology and Pathology of Respiration SB RAMS, Blagoveshchensk,
Russian Federation; 2 Laboratory of Functional Research of Respiratory System,
Far Eastern Scientific Center of Physiology and Pathology of Respiration SB
RAMS, Blagoveshchensk, Russian Federation
The disease leads to revaluation of personal values and motivation, that is why
the patients are usually motivated to escape failures and are afraid of risk. The
motivation of patients with bronchial asthma (BA) has not been studied enough.
Aim: To study motivation of BA patients.
Methods: 168 patients (78% of whom were women) with BA of different severity.
The mean age was 47±11.9 years; the mean duration of the disease was 6±0.7
years. The test “Motivation to success” by T. Ehlers, method of diagnosis of the
readiness to risk by Schubert, Marlow-Crowne Social Desirability Scale were used.
Results: The patients were divided into three groups. The 1st group included 37
patients with mild BA, the 2nd – 95 patients with moderate BA, and the 3d group
– 36 patients with severe BA. The patients of all groups had a motivation to
success predominantly of medium and high level (the mean values are 3.14±0.66,
2.9±0.83, 3.05±1.24 points, respectively, at the maximum of 4 points). The patients of the 1st and 2nd groups were equally careful (low degree of readiness
to risk: 2.4±0.63 and 2.36±1.03 points, respectively). By this criterion they significantly differed from the patients of the 3d group who had medium values of
the test (3.05±1.24, p<0.05). The level of approval motivation were low in the
majority of the examined patients (in 78% of respondents it was within the range
from 1.2±0.41 to 1.29±0.45 points).
Conclusion: BA patients have quite a high motivation to success achievement and
a desire to get the result not depending on the disease severity. The low approval
motivation appears due to the orientation to the personal opinion. The motivation
have to be taken into account for effective doctor-patient communication.

P3436
Use of leikotriene modifiers promotes to decrease bronchial hyperreactivity in
bronchial asthma patients
Liudmyla Iashyna, Yuriy Feshchenko, Maryna Polianska, Inna Zvol,
Svitlana Ishchuk, Liudmyla Savelieva, Alena Potochniak. Diagnostic, Therapy
and Clinical Pharmacology of Lung Diseases, National Institute of Phthisiology
and Pulmonology named after F.G. Yanovsky NAMS of Ukraine, Kiev, Ukraine
Background: Clinical studies proved, that leikotriene modifiers have mild and variable broncholytic effect, decrease symptoms, improve lung function and decrease
asthma exacerbations.
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Objectives: This study aimed to investigate the influence of leikotriene modifiers (antagonists of CysL-R1 – montelukast) on bronchial hyperreactivity in
steriod-naive bronchial asthma patients.
Methods: 30 steroid-naive (didn’t receive ICS more then 3 months before study)
patients, male 9, female 21, in the age (53,4±2,3) years, with ACT score < 20 received montelukast (Lukast) 10 mg OD during 3 months. Salbutamol was allowed
as rescue medication. Bronchoprovocative test with physical load (tredmil-test)
was performed at the beginning and at the end of the study.
Results: Bronchial hyperreactivity (BHR), which revealed in fall of FEV1 on
>10% vs basic data after 5 – 30 min after the end of physial load, was revealed in
12 patients. Initially FEV1 falled on 16% on the 5 min after the end of test, with
maximal decrease (19,3%) on the 15 min. In 30 min after the end of physsical load
FEV1 didn’t return to the basic data – difference was 9,5%. At the end of study
treatment course BHR was revealed only in 9 patients, with maximal fall 11,5%
on 15 min after the test, with recovery within 30 min.Correlative analysis shoved,
that risk of BHR decreased after the impermanent course of montelukast therapy,
but without stasistical significance.
Conclusion: Use of leikotriene modifiers (antagonists of CysL-R1 – montelukast
(Lukast)) decrease BHR in steriod-naïve BA patients.

various severities were included in the open-label study. Asthmatic patients were
divided into three different age groups: 4-11 years (n=60), 12-64 years (n=62) and
≥ 65 years (n=52). COPD patients consisted of all ages groups (n=53)
Descriptive statistics of PIF values in different subgroups
Subgroup
Asthmatic children
Adult ashmatics
Elderly asthmatics
COPD patients

N Obs

Mean

Median

10th Pctl

90 Pctl

Min

Max

60
62
52
53

47.19
66.14
60.88
58.51

47.93
69.11
60.99
58.19

28.59
52.99
49.05
48.97

63.09
76.47
72.05
70.92

12.83
19.99
34.38
38.35

74.10
87.01
80.25
74.63

P3437
ObSERvational study for thE moNitoring of not controlled Asthma
(SERENA)
Andrea Rossi 1 , Antonio Corrado 2 , on behalf of SERENA/AIPO Study Group.
1
Pulmonary Unit, University and General Hospital, Verona, Italy; 2 Respiratory
Intensive Care Unit and Thoracic Physiopathology Laboratory, University and
General Hospital Careggi, Firenze, Italy
Background: International guidelines recommend control of asthma as a major
goal of therapy. Patients with “well-controlled” asthma present no exacerbations.
However, it is well known that implementation of guidelines in real clinical practice
may be difficult.
Objective: To assess the level of asthma control in real clinical practice in patients treated with inhaled steroids and/or bronchodilators following the GINA
guidelines.
Methods: This 6 months observational study was promoted by AIPO and was
carried out in 16 Pulmonary Units. Consecutive patients with asthma, treated after
GINA guidelines, attending the outpatients of each center were enrolled (2010).
Data on exacerbations and treatments were collected by mean of a web based Case
Report Form, and control of asthma was assessed with the Asthma Control Test
(ACT) questionnaire.
Results: The number and characteristics of the patients enrolled are reported in
Table 1.

Irrespective of age or the severity of disease, most asthma and COPD patients
were able to inhale through the studied DPI device with an adequate PIF.

378. COPD: epidemiology and varia

Table 1. Patients characteristics
N. of patients Gender (M/F)
548

210/338

Age

BMI

Smokers/Ex smokers Non smokers

53 (19-88) 27 (16-341)

28%

72%

91% of patients were treated with LABA+ICS, while 9% with ICS and SABA prn.
60% of patients reported 1 exacerbation, 16% 1 Emergency Visit and 44% 1 non
programmed visit in the year preceding the study. The data on control of asthma
in the 548 patients is reported in Table 2.
Table 2. Control of asthma (ACT score)
Controlled
(ACT 25)
10%

Not completely controlled
(ACT 20–24)

Not controlled
(ACT <20)

Data not available

39%

47%

4%

Conclusions: The study shows that an adequate control of asthma following the
GINA guidelines is far from being achieved in real life. A significant portion of
patients report a not controlled asthma despite guidelines driven treatments.

P3438
Peak inspiratory flow rates through placebo dry powder inhaler device in
various asthma and COPD patients
Rain Jõgi 1 , Kaja Julge 2 , Priit Samarüütel 3 , Liisa Raatikainen 5 , Timo Vanto 4 .
1
Lung Clinic, Tartu University Hospital, Tartu, Estonia; 2 Children’s Clinic,
Allergy Centre, Tartu University Hospital, Tartu, Estonia; 3 Lung Clinic,
Lasnamäe Medicum, Tallinn, Estonia; 4 Children’s Clinic, Turku University
Hospital, Turku, Finland; 5 Lung Clinic, Jorvi Hospital, Espoo, Finland
Dry powder inhalers (DPIs) are inspiratory flow driven. We sought to characterise
inspiratory flow parameters of placebo dry powder inhaler devices in asthma
patients of various age groups and in patients with chronic obstructive pulmonary
disease (COPD) in an open, randomised, multicentre study (SALIF). Preliminary
data of the Easyhaler® arm will be presented.
The primary variable was the peak inspiratory flow (PIF) rate through the inhaler.
Three inspiratory flow curves were recorded and the best of them was analysed.
To ensure consistent dose delivery of the drug peak inspiratory flow rates for this
device should be 28 L/min or higher.
A total of 227 subjects with documented diagnosis of asthma and/or COPD of

P3439
Clinical pattern of COPD in South India – A global public health problem
V.P. Gopinathan, A. Supriya. Dept of Pulmonary Medicine, JMMC,Trichur,
Trichur, Kerala, India
Chronic Obstructive Pulmonary Disease(COPD), among all noncommunicable
diseases and chronic respiratory diseases, continues to be on the increase,mostly
attributed to limited doctor/patient health education globally.Associated comorbidities are not often evaluated concurrently that a sizeable number of patients die
of alternate disorders.Spirometry being the gold standard for diagnosis is forgotten
that these patients are treated for few days as “’Bronchitis”’.The purpose of this
communication is to highlight the clinical pattern of this disease as guidelines for
the medical profession.
A total of 235 patients in the agegroup35-77 were evaluated in the year 2011.The
diagnosis was established by history,exposure to tobacco,atmospheric and/or industrial pollutants,clinical and laboratory examination and not the least, spirometry.EKG,imaging studies and echo were done as relevant.
The clinical observations include:
1.Majority were males and smokers.
2.8 patients(3.4%)were non tobacco smokers.
3.Non tobacco smokers and those with comorbidities were symptomatic early.
4.Patients with echo based pulmonary arterial hypertension/corpulmonale died
early.
5.Majority of patients were elderly-60- 70 years.
6.Common comorbidities were cardiovascular and musculoskeletal and related
features.
7Few of the patients initially presented with cardiac symtoms,diverting the attention
of the primary disease, often forgotten.
8.Associated tuberculosis and diabetes mellitus were not uncommon.
Comments:There is still need for improved patient/doctor health education.All
patients with smoking history for 5 years or more should be evaluated early before
developing complications.
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P3440
Course features of COPD in women and men
Mykola Ostrovskyy, Oleksandr Varunkiv, Iryna Savelikhina,
Mariana Kulynych-Miskiv. internal Medicine #3, Ivano-Frankivsk National
Medical University, Ivano-Frankivsk, Ukraine
Background: COPD is a leader among the present problems in Pulmonology.
Epidemiological data indicate a greater prevalence of this nosology among men.
Prevalence of COPD in the world among men is 9.3%, and among women - 7.3%.
Given that COPD - a disease mainly of the second half of life, it should be noted
that at this period women are characterized by a extinguishing of steroidogenesis
function. This factor may be one of those that aggravating the course COPD in
women.
Aim: To study the severity of breathlessness on a MMRC scale in women and
men with newly diagnosed 2nd stage of COPD.
Materials and methods: The main inclusion criteria were: 1) age of patients ≥
40 years; 2) Experience smoking ≥ 10 pack/years 3) FEV1 after salbutamol 50%
≤ FEV1 ≤ 70%, FEV1/FVC ≤ 0,7; 4) No other clinically significant disease.
There were surveyed 57 patients (including 22 women and 35 men) with newly
diagnosed 2nd stage of COPD who were treated at pulmonology department of
Ivano-Frankivsk regional center of phthisiology and pulmonology. The average
age of women was (58,5±2,8 years) and men - (54,7±3,1 years).
Results: The level of FEV1 on average was 61,2±4,2% in women, and - 58,4±3,9%
(p> 0.05) in men. Index of breathlessness on a MMRC scale in women was
3,6±0,4, and 2,9±0,4 - in men. Thus, exploring the clinical course of 2nd stage
of COPD among women and men aged 50 to 60 years, we can say that, despite
the almost identical clinical manifestations of disease, there is a greater severity
of breathlessness on a MMRC scale in women as in men.
Conclusion: The clinical course of COPD in women compared with men characterized with more severe shortness of breath on a MMRC scale with less ventilation
violations, according to spirometry.

P3441
Is high level of IgE an additional problem in smoking patients with severe
and very severe chronic obstructive pulmonary disease (COPD)?
Nataliia Slepchenko, Yuriy Mostovoy, Andrii Sidorov. Chair of Propedeutics of
Internal Diseases, Vinnitsa National Medical University n.a. M.I. Pirogov,
Vinnitsa, Vinnitsa region, Ukraine
Smoking is one of the greatest risk factors of COPD and it increases the risk of
allergic sensibilisation.
The aim of the study was to estimate the level of IgE and its possible connection
with the spirometric parameters and sensibilisation to allergens in smoking patients
with severe and very severe COPD and great length of smoking.
Methods: The 30 patients with very severe COPD were enrolled. It was estimated
smoking status, body mass index (BMI), spirometric parameters (forced vital
capacity (FVC), forced expired volume in 1 second (FEV1)) and level of total IgE.
The skin prick test with local significant allergens (home dust, pollen of ambrosia,
birch, fur of cat) was performed to patients with increased level of IgE.
Results: The length of smoking was 28,5±6,8 pack-years. BMI was 26,9±2,5
kg/m2 . FEV1=41,5±8,9%, FVC=44,9±7,7%. The 24 patients had increased level
of IgE (329,5±45,2 IU/l vs normal range is 0-87 IU/l). The 16 patients had
sensibilisation to home dust and the 3 patients had sensibilisation to fur of cat.
These patients also had periodically rash, itch, but they believed that symptoms
are connected with COPD and did not ask for medical help to allergist. There is
a strict correlative connection between the length of smoking and level of the IgE
(r=0,8). There is a faint connection between the level of the IgE and FEV1 (r=0,2).
Conclusions: The smoking patients with very severe COPD has allergic constitution with increased IgE level and sensibillisation to different allergens. There is no
significant connection between level of IgE and spirometric parameters. Allergic
symptoms in this category of patients need for attention.

diagnosis of COPD. Fourteen of 85 (16,4%) GPs deem that just less than half of
COPD patients need SM to be performed. One physician (1,2%) did not know
what SM is, and one considered it was suitable just in persons less than 60 years
old. In real life setting confirmation by SM of COPD diagnosis in all patients
perform 37.6% (32 of 85) GPs. Almost half of doctors (44,7%) really perform
SM less than in 50% COPD patients. All indicators of sufficient quality of COPD
diagnosis (knowledge of risk factors, knowledge of importance of SM and real use
of SM) were present just in 20% (17 of 85) GPs.
Conclusions: Quality of COPD diagnosis in is very poor. Just 20% of GPs
demonstrate adequate knowledge and practice in correct COPD diagnosis.

P3443
COPD severity and health impact across the current CanCOLD population
Jean Bourbeau, Wan C. Tan, Andrea Benedetti, Shawn D. Aaron, Kenneth
R. Chapman, Harvey Cookson, Robert Cowie, J. Mark Fitzgerald,
Roger Goldstein, Paul Hernandez, Jonathon Leipsic, Francois Maltais,
Darcy Marciniuk, Denis O’Donnell, Donald D. Sin. Medicine, McGill University,
Montréal, QC, Canada Medicine, University of British Columbia, Vancouver, BC,
Canada Medicine, McGill University, Montréal, QC, Canada Medicine, Ottawa
Hospital General, Ottawa, ON, Canada Medicine, University of Toronto, ON,
Canada Medicine, University of British Columbia, Vancouver, BC, Canada
Medicine, University of Calgary, AB, Canada Medicine, University of British
Columbia, Vancouver, BC, Canada Medicine, University of Toronto, ON, Canada
Medicine, Dalhousie University, Halifax, NS, Canada Medicine, University of
British Columbia, Vancouver, BC, Canada Medicine, Université Laval, Québec,
QC, Canada Medicine, University of Saskatchewan, Saskatoon, SK, Canada
Medicine, Queen University, Kingston, ON, Canada Medicine, University of
British Columbia, Vancouver, BC, Canada
Introduction: Based on the observation that COPD prevalence from COLD is
4-fold higher than previous estimates, CanCOLD (Canadian Cohort Obstructive
Lung disease) has been built to better characterize COPD subject phenotypes.
Objective: To determine in a random population sampling of non institutionalized
adults aged ≥40 years the severity of COPD detected with spirometry and the
impact on health.
Methods: CanCOLD is a prospective longitudinal cohort study (9 sites), tracking
1800 subjects with assessment at baseline, 18 and 36 months. CanCOLD sampling
is based on the selection and contact of COPD subjects from the prevalence study
COLD. Then matched non-COPD peers are selected/contacted. Measurements are
in 5 categories: questionnaires (SF-36, SGRQ and CAT); pulmonary function and
exercise tests; Chest CT scan; blood tests; and administrative databases.
Results: More than 25% (>400 subjects) recruitment is accomplished. There was
no difference of the SF-36 scores for GOLD2+, GOLD1, at risk and healthy
subjects. GOLD1 reported similar health status than at risk (SGRQ, CAT) and
healthy subjects (CAT). GOLD2+ reported worsening health status compared to
GOLD1, at risk (SGRQ, CAT) and healthy subjects (CAT). In subjects started by
their physicians on any respiratory medication, the CAT scores [mean (SD)] were
12.9 (8.2), 9.9 (5.5), 7.5 (5.4) and 7.1 (5.3) for GOLD2+, GOLD1, at risk and
healthy, and for those not on respiratory medication 7.9 (5.5), 5.3 (5.0), 5.7 (5.4)
and 5.8 (3.9). Similar results were found with SGRQ.
Conclusions: Clusters based on CAT and SGRQ can be of interest to phenotype
COPD subjects in the population.
Funding: by CIHR Rx&D Collaborative program-93326; ClinicalTrials.gov:
NCT00920348.

P3442
Quality of COPD diagnosis in Ukraine: A phone survey
Ivan Vyshnyvetskyy, Olga Khitrenko, Tetiana Kugler. Internal Medicine and
General Practice - Family Medicine Department, Donetsk National Medical
University, Donetsk, Ukraine

P3444
Prevalence and impact of unrecognized COPD on elective surgery
Jill Ohar, Angela Edwards, Suzanne Howard, Mathew Benshoff, James Donohue.
Internal Medicine - Pulmonary, Critical Care, Allergy & Immunologic Diseases,
Wake Forest University School of Medicine, Winston Salem, NC, United States
Anesthesiology, Wake Forest University School of Medicine, Winston Salem, NC,
United States Center for Genomics and Personalized Medicine Research, Wake
Forest University School of Medicine, Winston Salem, NC, United States
Anesthesiology, Wake Forest University School of Medicine, Winston Salem, NC,
United States Department of Medicine Division of Pulmonary Diseases and
Critical Care Medicine, University of North Carolina Chapel Hill, NC, United
States

Background: Quality of COPD diagnosis remains poor in post-Soviet countries.
There is limited information about beliefs and patterns of care of COPD in
Ukrainian general practitioners (GP).
Aim: To explore the knowledge, beliefs and working stereotypes about diagnosis
of COPD in Ukrainian GPs.
Methods: We performed a telephone survey of 85 GPs in Donetsk region, Ukraine.
As indicators of quality of COPD diagnosis we used answers on these questions:
1) “How many of COPD patients in your practice are both > 40 years old and
smokers > 10 pack-years?” (correct was considered 80% and more); 2) “How
many of COPD patients in your practice needed spirometry (SM) to confirm the
diagnosis?” (correct was considered 100%); 3) “And how many of them actually
had SM performed?”
Results: Just 43 of 85 (50,6%) GPs demonstrated reliable knowledge of dominant
COPD risk factors (age and smoking history). Two GPs could not answer the
first question. Seventy two of 85 (71,8%) GPs considered SM essential to confirm

Surgery patients with COPD have more episodes of post op bronchitis, pneumonia
and longer length of stays (Manganas H 2007). NHANES data shows that less than
50% of patients with COPD are recognized. It is assumed that unrecognized COPD
is less severe and therefore does not significantly affect perioperative morbidity.
We aimed to determine the prevalence and effect of undiagnosed COPD on perioperative morbidity measured by hospital length of stay (LOS), in a population
selected for COPD risk.
Spirometry was performed in an at risk population (≥ 40 y.o. with a smoking history ≥ 20 pack-years) scheduled for elective surgery, during preoperative
assessment (Ohar J 2011). Obstruction was defined by an FEV1/FVC < 70%.
Of the 199 subjects tested, 79 (40%) met spirometric criteria for obstruction. Only
9 of the 79 (11%) were previously recognized. Subjects with previously recognized
COPD were older (75±8 v. 66±10 y.o.; p<0.05), smoked more (90±51 v. 49±20
pack-years; p<0.0001) and had more severe obstruction (50±26 v. 69±17% predicted; p<0.01) than did those with previously unrecognized COPD, respectively.
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Despite the significant differences in previously recognized and unrecognized
COPD, there was no difference between the two in LOS (1.8±2.3 v. 1.9±3.1days;
p=0.09). LOS adjusted for procedure (actual/expected LOS) was also not significantly different (0.69±0.43 and 0.99±1.14 for recognized and unrecognized
COPD, respectively; p=0.45).
Conclusion: The prevalence of unrecognized COPD among surgical patients is
quite high and it appears to affect perioperative morbidity similarly to previously recognized COPD. The data suggests that spirometric testing of an at risk
population for COPD may have value in preoperative assessment.

P3445
Clinical and functional characteristics of Italian and Spanish patients with
alpha 1-antitrypsin deficiency
Barbara Piras 1 , Ilaria Ferrarotti 2 , Beatriz Lara 3 , Maria Teresa Martinez 3 ,
Ana Bustamante 3 , Pietro Pirina 1 , Maurizio Luisetti 2 , Marc Miravitlles 3,4 .
1
Institute of Respiratory Disease, University of Sassari, Italy; 2 Centro per la
Diagnosi del Deficit Ereditario di Alfa1-antitripsina, Fondazione IRCSS
Policlinico San Matteo, University of Pavia, Italy; 3 Pneumology, Spanish Registry
of Alpha-1-antitrypsin Deficiency, Spain, Spain; 4 Institut d’Investigacions
Biomèdiques August Pi i Sunyer (IDIBAPS), Hospital Clínic, Ciber de
Enfermedades Respiratorias (CIBERES), Barcelona, Spain
Alpha-1 antitrypsin deficiency (AATD) is a rare genetic condition associated with
pulmonary disease, for which national and international registries play a crucial
role.
Methods: With the aim of providing a clinically better characterisation of AADT
patients, we conducted an observational cross sectional study on adult patients
affected by severe AATD enrolled in the Spanish and Italian national registries.
Results: We assessed 745 subjects, 416 enrolled in the Spanish and 329 in the
Italian Registries with a mean age of 49.9 years (SD=13.8). The 57.2% of subjects
were male and the 64.9% smokers or former smokers. The majority were index
cases (81.2%), mostly with PI*ZZ genotype (73.4%), the mean diagnostic delay
was 9 years (SD=12.1). Compared with PI*ZZ (n=547), PI*SZ (n=124) subjects
had an older age at diagnosis and better preserved lung function despite a higher
mean smoking consumption. Characteristics of PI*ZZ patients with chronic obstructive pulmonary disease (COPD) (n=412) were compared according to GOLD
severity stages. Mean age was similar in GOLD I, III and IV, but subjects in
GOLD II were older. In GOLD I women and non-index cases were prevailing. The
rate of never smokers significantly decreased when severity of COPD increased.
Augmentation therapy was administered to 19% of GOLD I, 48% of GOLD II,
59% of GOLD III and 51% of GOLD IV patients.
Conclusions: Early diagnosis of AATD is still an unmet need. PI*ZZ patients
in both registries had more severe respiratory disease than PI*SZ, despite less
smoking consumption. Augmentation therapy is provided to similar proportions of
patients with all degrees of severity of airflow obstruction from GOLD II to IV.

P3446
Bacterial airway colonization is not associated with increased procalcitonin in
stable COPD
Daiana Stolz 1 , Renaud Louis 2 , Joachim Aerts 3 , Tobias Welte 4 , Alicia Lacoma 5 ,
Wim Boersma 6 , Kostantinos Kostikas 7 , Francesco Blasi 8 ,
Branislava Milenkovic 9 , Cristina Prat 5 , Janko Rakic 1 , Lucas Boeck 1 ,
Paola Castellotti 8 , Gernot Rohde 10 , Antoni Torres 11 , Sabine Hertel 12 ,
Sven Giersdorf 12 , Michael Tamm 1 . 1 Clinic of Pulmonary Medicine, University
Hospital, Basel, Switzerland; 2 Pneumology, University of Liege, Belgium;
3
Pneumology, Amphia Hospital, Breda, Netherlands; 4 Pneumology, Medizinische
Hochschule, Hannover, Germany; 5 Microbiology, Hospital Universitari Germans
Trias i Pujol, Badalona, Spain; 6 Pneumology, Medisch Centrum, Alkmaar,
Netherlands; 7 University, Thessaly Medical School, Thessaloniki, Greece;
8
Pneumology, IRCCS Policlinico, Milan, Italy; 9 Pneumology, Institute for
Pulmonary Diseases, Belgrade, Serbia; 10 Pneumology, University Hospital,
Maastricht, Netherlands; 11 Pneumology, Hospital Clinic, Barcelona, Spain;
12
Clinical Diagnosis, Thermo Scientific Biomarkers, Hennigsdorf, Germany
Background: Bacterial colonization of the airways hampers the utility of sputum
microbiology at exacerbation of COPD. We hypothesize that, in contrast to exacerbation, circulating procalcitonin remains low in bacterial colonization in patients
with stable COPD.
Methods: We prospectively evaluated 638 patients with stable COPD for ≥ 6
weeks, > 10 PY and GOLD II-IV seeking care in pulmonary tertiary hospitals in
8 European countries and included in the PROMISE cohort. Median observation
time was 24 months.
Results: There were 393 patients (61.6%) reporting sputum production and 88
(22.4%) sputum purulence. At baseline, 251 (39.2%) provided sputum for analysis.
Bacterial cultures of good quality sputum (n=183) grew potentially pathogenic
bacteria in 55 cases (30.1%). The most common isolated pathogens were Pseudomonas aeruginosa (n=18), followed by Haemophilus influenzae (n=14), Streptococcus pneumoniae (n=11), Moraxella catarrhalis and Enterobacter species
(n=10 each). As compared with those presenting negative sputum results, patients
with positive sputum bacteriology were significantly older (p<0.0001) but had
a similar FEV1% pred (p=0.077), health-related QoL (p=0.174), MMRC scores
(p=0.407) and 6MWD (p=0.672). Likewise, the exacerbation rate (p=0.918), severe
exacerbation-rate (p=0.272) and survival (p=0.824) were comparable. Circulating

procalcitonin values in patients with positive, negative and not available sputum
cultures were similar (median 95% CI 0.080[0.069-0.094] vs. 0.076 [0.064-0.091]
vs. 0.080 [0.066-0.100], p= 0.312).
Conclusion: In contrast to acute exacerbation of COPD, procalcitonin values
remain low in chronic bacterial airway colonization in stable COPD.

P3447
Air travel and COPD: A new algorithm for pre-flight evaluation
Anne Edvardsen 1 , Aina Akerø 2 , Carl Christian Christensen 1 , Morten Ryg 1 , Ole
Henning Skjønsberg 2 . 1 Department of Respiratory Physiology, Glittreklinikken,
Hakadal, Norway; 2 Department of Pulmonary Medicine, Oslo University
Hospital, Oslo, Norway
The reduced pressure in the aircraft cabin may cause significant hypoxaemia
and respiratory distress in patients with COPD. Simple and reliable methods for
predicting need for supplemental oxygen during air travel have been requested.
Objective: To construct a pre-flight evaluation algorithm for COPD patients.
Methods: In this prospective, cross-sectional study of 100 COPD patients, sea
level pulse oximetry at rest (SpO2 SL ) and exercise desaturation (SpO2 6MWT ) were
used to evaluate whether the patient a) is fit to fly without further assessment, b)
needs further evaluation with hypoxia-altitude simulation test (HAST) or c) should
receive in-flight supplemental oxygen without further evaluation. HAST was used
as reference method.
Results: An algorithm was constructed using a combination of SpO2 SL and SpO2
6MWT . Categories for SpO2 SL : >95%, 92-95%, and <92%, the cut-off value for
SpO2 6MWT was calculated to 84%. Arterial oxygen pressure <6.6 kPa was the
criterion for recommending supplemental oxygen. When validated on a separate
group of 50 COPD patients, this algorithm had a sensitivity of 100% and a
specificity of 80%.

Patients with SpO2 SL >95% combined with SpO2 6MWT ≥84% may travel by
air without further assessment. Supplemental oxygen is recommended if SpO2 SL
92-95% combined with SpO2 6MWT <84%, or if SpO2 SL <92%. Otherwise, HAST
should be performed.
Conclusions: The algorithm is a simple tool for pre-flight evaluation of COPD
patients.

P3448
Indications of small airways disease in healthy smokers
Eef Telenga 1,2 , Laurien Keulers 1,2 , Nick ten Hacken 1,2 , Dirkje Postma 1,2 ,
Maarten van den Berge 1,2 . 1 Dept. of Pulmonary Diseases, University of
Groningen, University Medical Center Groningen, Netherlands; 2 GRIAC
Research Institute, University of Groningen, University Medical Center
Groningen, Netherlands
It has been well established that small airways disease is a risk factor for COPD
development. Cigarette smoking is the main risk factor for COPD development.
We investigated whether smokers, without COPD and an FEV1 >80%pred, have
indications of small airways involvement.
Healthy smokers and non-smokers (asymptomatic, FEV1 >80%pred, FEV1 /FVC
>70%) were included. We performed spirometry, body plethysmography, and impulse oscillometry (IOS) in all subjects. Smokers were compared to non-smokers
using Student’s t- or Mann Whitney U test.
56 non-smokers (28 ≤40 years and 28 >40 years old) and 54 smokers (26 ≤40
years and 28 >40 years old) were included. Large airways parameters were comparable between smokers and non-smokers. In contrast, small airways parameters
differed between smokers and non-smokers. Smokers had a lower FEF25-75 %pred
than non-smokers. Furthermore, smokers had a higher R5-20 (difference between
the resistance at 5Hz and 20Hz), a higher reactance area (AX) and a higher
resonance frequency (Rf) than non-smokers. In addition, smokers ≤40 years had
a higher R5-20, AX and Rf than non-smokers. No differences in RV or RV/TLC
were found between smokers and non-smokers.

621s

T UESDAY, S EPTEMBER 4 TH 2012
vs clinical/functional outcome is reflected in the table,where rates are moderate
correlation with CAT, although improved with respect to SGRQ and CRQ,except
in GOLD stages.
Table 1. Correlation between the different quality of life questionnaires and clinical and functional parameters
n=34

VEF1

GOLD

BODE

BODEx

DOSE

No. ex-year

CAT
SGRQ
CRQ

–0,21
–0,77
0,29

0,44*
0,30
–0,29

0,30
0,42*
–0,52*

0,35
0,40*
–0,57*

0,25
0,34
–0,50*

0,21
0,37*
–0,34

*p<0,05.

No significant differences between stages of severity or prognosis and scores on
CAT, except for GOLD stages, were found.

We demonstrate changes in small airways parameters in smokers with normal lung
function. These changes are already present in smokers ≤40 years old. Whether
this small airways disease in young smokers is a first step in COPD development,
remains to be elucidated in further studies.

P3449
Usefulness of COPD assessment test (CAT™) for the management of COPD
according to GOLD 2011
Takashi Motegi 1,2 , Takeo Ishii 1,2 , Kumiko Hattori 1,2 , Yuuji Kusunoki 1,2 ,
Ryuko Furutate 1,2 , Kouichi Yamada 1,2 , Akihiko Gemma 2 , Kozui Kida 1,2 .
1
Respiratory Care Clinic, Nippon Medical School, Tokyo, Japan; 2 Division of
Pulmonary Medicine, Infectious Diseases, and Oncology, Department of Internal
Medicine, Nippon Medical School, Tokyo, Japan
Figure 1. Relationship between CAT and clinical-prosnostic parameters.

Background: The GOLD report (2011) proposes a new strategy for the management of stable COPD–the use of the CAT score. Is a CAT score ≥10 a useful
borderline value for disease severity in a Japanese cohort?
Purpose: To determine the association between the CAT score of patients, and
prior exacerbation frequency and usage of medical resources.
Method: A total of 180 patients recruited from a secondary COPD clinic. The
CAT score was examined under stable conditions at least four weeks after any
exacerbations. We investigated the association between the CAT score and various
clinical parameters, including pulmonary function tests, 6-minute walking distance
(6MWD), the St George’s Respiratory Questionnaire (SGRQ), the Hospital Anxiety and Depression score (HAD), a multidimensional assessment system (BODE
index), exacerbation rate of the previous year, and the use of resources such as
unscheduled visits and long-term oxygen therapy (LTOT).
Results: The mean age was 71.9, and %FEV1 was 59.3%. The CAT score was
significantly associated with following parameters: %FEV1 (ρ -0.42, p < 0.001),
6MWD (ρ -0.26, p < 0.001), total SGRQ score (ρ 0.74, p < 0.001), HADdepression (ρ 0.40, p < 0.001), HAD-anxiety (ρ 0.32, p < 0.001), and BODE
index (ρ 0.46, p < 0.001). The patients with CAT score≥10 was significantly associated with prescribed LTOT (p<0.001), frequent unscheduled visit (p=0.019),
and frequent exacerbation of previous 1-year (p=0.006), but the subjects with CAT
score≥20 was not associated with exacerbation frequency.
Conclusions: We concluded that a CAT score ≥10 can be considered a reasonable
borderline value for exacerbation frequency and usage of medical resources in a
Japanese cohort.

P3450
COPD assessment test (CAT) in the evaluation of COPD
Virginia Almadana, Jesus Sanchez, Ana Gómez-Bastero, Agustín Valido,
María Pavón, Teodoro Montemayor. Pneumology, Hospital Universitario Virgen
de la Macarena, Sevilla, Spain
Objective: To evaluate the correlation of CAT with other specific questionnaires
and with clinical/functional parameters.
Methods: A prospective study analyzing DOSE, BODE and BODEX index,
GOLD stage,quality of life questionnaires (SGRQ, CRQ and CAT) and number
of exacerbations-year (no. ex-years), dividing patients into non-exacerbator (<2
exacerbations in the last year) and exacerbator (≥2) were done.
Results: No differences in general variables were found.Analyzing the correlation
between CAT and CRC/SGRG we found a significant correlation (CAT/SGRQ
r=0.70; CAT/CRC r= -0.66, p<0.001). The relationship of the questionnaires

Conclusions: 1. Correlation of CAT with other quality of life questionnaires is
moderate. 2. SGRQ and CRQ appreciate better clinical and prognostic variables.
While CAT is more easily applied in daily practice, does not discriminate between
different situations or serious prognosis, except in extreme stages of GOLD.

P3451
Relationship between COPD assessment test (CAT) and declines of lung
function in COPD patients
Hyun Jung Kwak, Ji-Yong Moon, Tae Hyung Kim, Sang-Heon Kim, Jang
Won Sohn, Dong Ho Shin, Sung Soo Park, Ho Joo Yoon. internal Medicine,
Department of Respirology, Hanyang University College of Medicine, Seoul,
Korea
Background: COPD assessment test (CAT) is a recently developed questionnaires
used for assessing and monitoring chronic obstructive pulmonary disease (COPD).
However, the relationship with CAT score and the other clinical parameters of
COPD are not well determined yet. In this study, we aimed to investigate if CAT
score is associated with the measures of clinical courses such as annual decline of
lung function and acute exacerbation of COPD.
Methods: We enrolled the patients with COPD, who were followed for more than
two years. CAT and St. George Respiratory Questionnaire (SGRQ) were performed
and information of clinical parameters of COPD was collected in a retrospective
manner.
Results: A total of 77 patients with COPD were recruited. CAT score showed a fair
correlation with SGRQ score (r=0.429, P<0.001) and FEV1 (r=-0.231, P=0.02).
Higher CAT score was significantly associated with more rapid decline of FEV1
over 2 years (P=0.02) and acute exacerbation of COPD (P=0.002)
Conclusion: CAT score showed good relationship with various clinical parameters
of COPD, including FEV1, acute exacerbation and deterioration of lung function.
These findings suggest that CAT reflects various features of COPD and could be
used more widely in assessing and monitoring of COPD.
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P3452
Evaluation of the quality of life with COPD assessment test
Alexandru Corlateanu 1 , Victoria Slutu 1 , Victor Botnaru 1 , Doina Rusu 1,2 .
1
Internal Medicine, State Medical and Pharmaceutical University “Nicolae
Testemitanu”, Chisinau, Republic of Moldova; 2 Respiratory Medicine, Institute of
Phthisiopneumology “Chiril Draganiuc”, Chisinau, Republic of Moldova

and symptom scores were similar between CB and emphysema patients, 49.5 vs.
48.7 (p=0.46) and 56.1 vs. 53.7 (p=0.06) respectively, but SGRQ activity and
impacts scores were higher in CB subjects, 64.2 vs. 67.2 (p=0.01) and 39.0 vs.
36.2 (p=0.02) respectively. In adjusted analyses, CB was not associated with more
frequent exacerbations, 1.12, p=0.26. Cough and sputum scores are outlined in
Table 1.

Background: COPD Assessment Test (CAT) is a short, simple questionnaire for
assessing and monitoring chronic obstructive pulmonary disease (COPD) patients.
It was demonstrated that it has good measurement properties, is sensitive to differences in state and should provide a valid, reliable and standardised measure of
COPD health status.
The aim of this study was to investigate the factors that can predict HRQL in
patients with COPD.
Methods: 60 consecutive COPD patients were enrolled into the study. We analyzed age, gender, anthropometric, pack years, spirometric data (FEV1, FVC,
FEV1/FVC), BODE index (BMI, FEV1, MRC, 6 MWD). Health-related quality
of life was assessed by the CAT and the St. George Respiratory Questionnaire
(SGRQ).
Results: 60 COPD patients were studied, mean age was 60.2±7.5 years, mean
FEV1, % was 34.6±11.3%. Patients across all stages GOLD/ATS/ERS classification had similar age and pack/years (p>0.01). Pearson correlation coefficient
analysis demonstrates in COPD patients a significant positive correlation between
the CAT and the total score of the SGRQ (r=0.59, p<0.01). Also correlations between CAT and MRC score are significant (r=0.48, p<0.01). CAT score correlated
negatively with 6 MWD (r = -0.52, p<0.01). The forward stepwise regression analysis shows that the age, dyspnoea and oxygen saturation are important predictors
of HRQL in COPD patients which explains 58% of the CAT score.
Conclusion: COPD Assessment Test is a useful instrument to assess disease
impact in COPD. Age, dyspnoea and oxygen saturation in patients with COPD are
independent risk factors for worsening of HRQL.

Table 1. Cough and Sputum Scores

P3453
COPD care and management at nurse-led COPD-clinics in Swedish primary
health care: A literature review
Eva Österlund Efraimsson, Eva Åberg Lennmalm, Annika Nyberg. Dalarna
University, School of Health and Social Studies, Falun, Sweden
Aim: The aim was to describe evidence-based knowledge regarding care and
management of patients at nurse-led COPD-clinics in Swedish primary health
care.
Method: A literature review included ten studies, three qualitative, six quantitative and one both qualitative and quantitative. The search was carried out in Pub
Med/MEDLINE and CINAHL between year 1999 and 2012 with the search-words:
COPD, nurse-led clinics, patient education, primary healthcare, quality of life, self
management, smoking cessation and Sweden.Two reviewers rated independently
and extracted data from the articles.
Results: At nurse-led COPD-clinics in Swedish primary health care, nurses ran
structured investigations including measurements according to medical guidelines,
and gave information about self-management and smoking cessation. The COPDclinics allotted sufficient time according to the guidelines: when the nurse had
been trained in COPD care, more patients were diagnosed with COPD and fewer
exacerbations were noted among COPD-patients. If structured programs for smoking cessation and/or self-management were used, an increased number of patients
stopped smoking and patients’ quality of life was improved. COPD nurses showed
shortcomings in self-management and smoking cessation concerning individualized care, the involvement of patients in shared understanding and responsibility
and motivational dialogue.
Conclusion: Structured self-management and smoking cessation programs were
effective and improved patients’ quality of life. For COPD-nurses and COPD–
clinics to reach their full potential, more teamwork and training for the nurses in
self-management education and smoking cessation are needed.

P3454
Significance of physician judged chronic bronchitis versus emphysema
MeiLan Han 1 , Manja Brose 2 , Udo-Michael Goehring 3 , Fernando Martinez 1 .
1
Pulmonary & Critical Care Medicine, University of Michigan, Ann Arbor, MI,
United States; 2 Data Science, Nycomed, Konstanz, Baden Wuerttemberg,
Germany; 3 Respiratory Medicine, Nycomed, Konstanz, Baden Wuertemberg,
Germany
Background: Prior data suggest chronic bronchitic symptoms in COPD are associated with poorer outcomes, but symptoms of cough and sputum are difficult
to quantify. The goal of this analysis is to determine the significance of physician
judged chronic bronchitis versus emphysema.
Methods: Data from the placebo arms of two, one-year phase III studies of roflumilast (M2-111 & M2-112) in COPD were used to compare baseline characteristics
between subjects with physician-judged emphysema vs either chronic bronchitis
& combined chronic bronchitis and emphysema (CB). Cough and sputum were
graded as 0 none, 1 mild, 2 moderate and 3 severe.
Results: Of 1,260 subjects, 413 (32.8%) had emphysema and 847 (67.2%) had
CB. CB subjects had higher FEV1% predicted, 38.0 vs 34.6 (p<0.001)and more
prevalent current smoking, 42.4% vs. 31.2% (p=0.0001). Baseline SGRQ total

Mean cough score
Cough score ≥ 2
Mean sputum score
Sputum score ≥ 2

Chronic Bronchitis

Emphysema

P-value

1.20
193 (22.8%)
1.05
160 (18.9%)

0.98
58 (14.0%)
1.12
87 (21.1%)

<0.0001
0.0003
0.11
0.36

Conclusions: Physicians distinguished between subjects with CB who despite better FEV1, had worse SGRQ activity and impacts scores than emphysema subjects.
However, subjects with physician identified CB actually differed on baseline cough
but not sputum scores.

P3455
Predictors of mortality in a well-characterised group of patients with COPD
Saher B. Shaker, Asger Dirksen. Dept. of Respiratory Medicine, Gentofte
University Hospital, Copenhagen, Denmark
Background: COPD is a leading cause of mortality worldwide with an increasing
incidence.
Objective: To identify clinical, physiological and radiological predictors of mortality in a well-characterised group of patients with COPD.
Material & methods: Patients who participated in 3 clinical trials were included in
this study. In these trials, patients were evaluated with clinical data, lung function
tests and quantitative computed tomography (relative area of emphysema < -910
HU [RA-910]). The date and cause of mortality were reported during 10 years,
and the data of those who were still living by February 1st 2012 were censored
at this time point. Data were analysed using Cox proportional hazard regression
model first in a univariate model then in a stepwise multiple regression model.
Results: Data from 208 patients with moderate to severe COPD were available. A
total of 104 patients died. The median survival time was 10.4 yrs (95% C.I. 9.4-∞).
Age, packyears, FEV1 , DLCO and RA-910 were significant predictors of mortality
in a univariate model. In a multivariate model with a stepwise selection, age
(p=0.005), packyears (p=0.02) and RA-910 (p=0.017) emerged as the significant
predictors of mortality, whereas FEV1 (p=0.05) and DLCO (p=0.14) did not reach
statistical significance.
Conclusion: In this population of smokers with moderate to severe COPD, age,
packyears and the degree of emphysema on CT as RA-910 were the most important
predictors of mortality.

P3456
Epidemiology of the “chronic bronchitis” phenotype of COPD-patients in
Belgium and Luxembourg
Jean Louis Corhay 1 , Walter Vincken 2 , Marc Schlesser 3 , Pascale Bossuyt 4 ,
Johan Imschoot 4 . 1 Pneumology, Centre Hospitalier Universitaire du Sart-Tilman,
Liège, Belgium; 2 Pneumology, Universitair Ziekenhuis Brussel, Brabant,
Belgium; 3 Pneumology, Centre Hospitalier de Luxembourg, Luxembourg;
4
Medical, Nycomed Belgium, Brussels, Brabant, Belgium
Background: Epidemiologic studies indicate that the chronic bronchitis phenotype
(CB) in COPD is associated with increased mortality, frequent exacerbations and
disease progression.
Aims and objectives: To investigate the prevalence of CB in a large cohort of
COPD patients and identify features associated with CB.
Methods: Cross-sectional analysis of a multicenter cohort of COPD patients from
Belgium and Luxembourg. The cohort comprised 974 patients (67.8±9.6 years;
72% males, FEV1 52.5±15.8% predicted).
Results: The prevalence of CB was 64% (622/974). Between groups (CB vs
no CB), no significant difference was observed for age, sex, smoking habit and
prevalence of most comorbidities. However prevalence of cachexia and skeletal
muscle wasting were higher in CB. The number of pack years was higher, and
both FEV1% predicted and body mass index were lower in CB. The proportion
of patients with CB increased with GOLD stage and was higher in emphysema
phenotype and patients exposed to occupational risk factors. Patients with CB had
increased numbers of mild (0.7±1.9 vs 0.3±0.9; p = 0.002), moderate (1.1±1.4 vs
0.5±0.9; p < 0.0001) and severe (0.3±0.8 vs 0.2±0.6; p=0.0185) exacerbations
per patient per year. Frequent (moderate to severe) exacerbations (two or more per
patient per year) occurred more frequently in patients with CB (62.7% vs 14.2%
of patients; p < 0.0001).
Conclusions: Prevalence of CB is high in COPD and increases with disease severity. CB is associated with occupational risk factors, occurrence of mild, moderate
and severe exacerbations, frequent moderate or severe COPD exacerbations, and
systemic co-morbidities such as cachexia and skeletal muscle wasting.
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An old disease from a new perspective – GOLD 2011 recommendations for
COPD
Renata Rubinsztajn, Tadeusz Przybylowski, Marta Maskey-Warzechowska,
Krzysztof Karwat, Ryszarda Chazan. Deoartment of Medicine, Pneumonology
and Allergology, Warsaw Medical Uniwersity, Warsaw, Poland
The GOLD 2011 recommendations for chronic obstructive pulmonary disease
(COPD) introduce a new classification system to optimize treatment in individual
patients. Except for FEV1 , this classification incorporates dyspnea severity or the
CAT score and the number of exacerbations.
The aim of our study was to compare the GOLD 2010 and 2011 COPD classification.
The study group consisted of 128 patients. Based on the post-bronchodilator FEV1
only, as recommended in the GOLD 2010 report, there were 21 patients in stage
I, 53 patients in II, 35 in III and 19 in IV, respectively. In all patients, the number
of exacerbations per year was noted and dyspnea was assessed with the modified
MRC scale. The patients were subsequently graded to group A,B,C, D as proposed
in the combined COPD assessment in GOLD 2011.
Patients characteristic

GOLD I
GOLD II
GOLD III
GOLD IV

n

mMRC 0-1/≥2

Number of exacerbation 0–1/≥2

21
53
35
19

12/9
21/31
8/27
0/19

19/2
40/13
14/21
9/10

Figure 2

output, with detected elastin fibres in green, showing greater disorder in the case
of mild COPD.
Figure 2 shows example histograms of the direction of the elastin fibres, showing
a clear broadening of the histogram between health and COPD.
Initial results from 8 subjects, 4 healthy and 4 mild COPD (Table 1) demonstrate
the difference is significant (independent t-test, p=0.0363).
These initial results suggest that this technique has potential as an objective, in
vivo measure of elastin remodelling in the airways.

We had problems with grading of 37 (28.9%) patients according to the GOLD
2011 criteria; there were 14 patients in GOLD stage I/II with≥ 2 exacerbations
per year and 23 patients in GOLD stage III/IV with < 2 exacerbations per year.

379. COPD treatment and varia

Patients classification with the GOLD 2011 staging system
GOLD 2011

n

GOLD 2010 (%): I / II / III / IV

A
B
C
D

28
29
14
57

39.2 / 60.8 / 0 / 0
31 / 69 / 0 / 0
7.2 / 35.7 / 57.1 / 0
1.8 / 17.5 / 47.4 / 33.3

We conclude that despite the fact that the new GOLD 2011 combined assessment
is aimed at optimizing therapy, in clinical practice, there may be problems with
patient classification. This especially concerns patients with mild/moderate airflow
limitation and frequent exacerbations and those with severe airway obstruction
without frequent exacerbations.

P3458
Quantification of elastin fibre remodelling in COPD using probe-based
confocal laser endomicroscopy (pCLE)
Michael Bennett 1 , John Fleming 1 , Tom Havelock 1 , Joy Conway 2 ,
Peter Howarth 3 . 1 Southampton Centre for Biomedical Research, University
Hospital Southampton NHS Foundation Trust, Southampton, Hampshire, United
Kingdom; 2 Faculty of Health Sciences, University of Southampton, Hampshire,
United Kingdom; 3 Faculty of Medicine, University of Southampton, Hampshire,
United Kingdom
COPD causes disruption of alveolar elastin and probable disruption of the elastin
in the airway wall. pCLE can be used during bronchoscopy to image the elastin
structure. A method for the automatic assessment of the directional distribution of
the elastin fibres is presented. The structural disorder caused by the remodelling
process can then be objectively quantified. Figure 1 shows examples of the analysis

P3459
Effect of fluticasone propionate/salmeterol on exercise endurance in
moderate-severe COPD
Wenlan Yang 1 , Jinming Liu 2 , Beilan Gao 2 , Kebing Cheng 2 . 1 Department of
Pulmonary Function Test, Shanghai Pulmonary Hospital, Tongji University
School of Medicine, Shanghai, China; 2 Department of Respiratory Medicine,
Shanghai Pulmonary Hospital, Tongji University School of Medicine, Shanghai,
China
Objective: To investigate the effect of Fluticasone Propionate/Salmeterol on exercise endurance and pulmonary function in patients with moderate-severe COPD.
Methods: 53 patients with moderate-severe COPD were randomly divided to two
groups. Treatment group inhaled dry powder SFC(salmeterol 50ug, fluticasone
Propionate 250ug) twice daily for 24 weeks. Control group got symptomatic treatment for 24 weeks. Predose and postdose pulmonary and cycle cardiopulmonary
exercise test evaluations were compared.
Results: There were no difference in predose pulmonary and CPET between two
groups. In treatment group, With SFC treatment for 24weeks, FVC, FEV1 , IC were
significient increased; ITGV,RV and TLV were significient decreased(p<0.05);
Peak WR increased, but had no statisticly difference. Peak VO2 , peak VO2 /kg,
peak VCO2 , peak O2 pulse, peak VE were significient increased(p<0.05); VD/VT
and lowest VE/VCO2 were decreased from (p<0.05); postdose improvement in
IC was significantly correlated with the increase in Peak VO2, Peak VO2/kg,
Peak VE, VD/VT and Lowest VE/VCO2 ,but not with FEV1 . Predose and postdose
pulmonary and CPET were no changes in control group.
Conclusion: Exercise tolerance in patients with moderate-severe COPD were distinguished impaired. After long term SFC treatment, lung hyperinflation at rest and
exercise were decreased, exercise endurance were increased when compared with
symptomatic treatment. CPET is useful in COPD patients as it allows objective
measurement of the exercise tolerance and evaluation of the response to therapeutic
intervention.

P3460
Roflumilast significantly decreased inflammatory biomarkers in induced
sputum in current smokers patients with severe chronic obstructive
pulmonary disease
Alizamin Sadigov 1 , Gabrail Mammadov 2 , Adalyat Abdullayev 3 . 1 Internal
Medicine, Azerbaijan Medical University, Baku, Azerbaijan; 2 Internal Medicine,
Azerbaijan Medical University, Baku, Azerbaijan; 3 Pulmonology, Central
Hospital of Oil Workers, Baku, Azerbaijan
Figure 1
Table 1
Healthy [standard deviation of angle]
27.7812
36.7107
42.7017
44.9255

Mild COPD [standard deviation of angle]
48.6401
49.8444
55.0636
50.3647

The aim our study was identify the impact of ROFLUMILAST to inflammatory
biomarkers in induced sputum in current smokers patients with severe COPD.
All patients were divided in two groups:1)24 patients have received BUDESONIDE/FORMOTEROL 640/18 mcg/day and ROFLUMILAST 500 mcg/day;2)24
patients have received only BUD/FORM. 640/18 mcg/day.All patients were current smokers and observed during 6 months.In patients with severe COPD whom
applied ROFLUMILAST together with BUD/FORM. the level of inflammatory
biomarkers in induced sputum significantly decreased after 6 months therapy.In
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patients group with ROFLUMILAST therapy the number of neutrophils decreased
importantly(39,1 +_9,8 vs 20,4+_6,7%,p<0,001).This decreasing at the same time
was accompanied with reducing the level of pro-inflammatory cytokins in induced
sputum(IL-8 was decreased up to 15,7+_4,2 pg/ml vs 29,6 +_6,9 pg/ml before
treatment,p<0,001).The anti-inflammatory influence of ROFLUMILAST was accompanied with improving of lung function(FEV1 increased up to 48,7+_6,4%
vs 40,4+_9,1% before treatment,p<0,05).Our study shown that, the added ROFLUMILAST to the therapy with BUD/FORM. significantly decreased the level of
inflammatory biomarkers in current smokers with severe COPD.Summarized the
follows we can conclude that,ROFLUMILAST as additional drug to the therapy
with BUD/FORM. through reducing the severity of chronic inflammation may
improve the lung function of the current smokers patients with severe COPD.

P3461
The pharmacogenetic effect of ADRB2 polymorphisms on therapeutic
response in COPD
Malika Mustafina 1 , Olga Tsvetkova 1 , Eduard Generozov 2 . 1 Hospital Therapy
No. 1, I.M. Sechenov First Moscow State Medical University (MSMU), Moscow,
Russian Federation; 2 Laboratory of Molecular Genetics of Human, Research
Institute of Physico-Chemical Medicine, Moscow, Russian Federation

Background: LTOT has been shown to provide a survival benefit in severe COPD.
In UK, since 2006, following a Royal college directive LTOT prescriptions were
to be issued only by hospital specialists managing such patients after formal
assessments (BTS working group report, January 2006). The directive aimed to
standardise LTOT assessments, issue and follow up to hospital based practitioners
and specialist services.
We audited the oxygen prescriptions for adult patients in Wigan between 2006-2011
to study concordance of Royal college directives with our oxygen prescriptions.
Methods: We analysed the oxygen prescription data provided by our suppliers
(Air products) for the patient details and prescriber source.
Results: There were 313 patients in whom oxygen was prescribed for COPD as
the indication. The breakdown of prescriber source is as below.
Health professionals prescribing LTOT in Wigan between 2006-11

Background: Most pharmacogenetics studies of COPD have focused on the role
of variants in the b2-adrenergic receptor gene on bronchodilator response, but the
findings have been inconclusive.
Objective: To investigate lung function responses following a 24-week treatment
with a long-acting b2 agonist combined with a steroid inhaler in patients with
COPD with various ADRB2 genotypes.
Methods: In 73 patients with stable COPD, polymorphisms in the amino acid position 16 (Arg16/Gly16) and 27 (Gln27/Glu27) of the ADRB2 gene were assessed
by allele-specific polymerase chain reaction. Long-term response was evaluated
using observed change in spirometric values before and after the treatment with
formoterol (12 ug) combined with budesonide (400 ug) inhalation twice daily for
24-week.
Results: In terms of codon 16 variants, the FEV1 changes following the 24-week
treatment were 5.64±1.49% predicted in Gly/Gly patients, -3.40±0.85% predicted
in Arg/Gly patients, and -7.00±1.38% predicted in Arg/Arg patients (p < 0.1).
In terms of codon 27 variants the FEV1 changes after 24-week treatment was
3.32±0,89% predicted in Glu/Glu patients, 2.01±0.97% predicted in Gln/Glu
patients, and -1.36±0.42% predicted in Gln/Gln patients (p < 0.1).
Conclusion: Arg16-Gln27 haplotype was associated with decreased lung function
after 24-week treatment with long-acting β2-agonists plus inhaled corticosteroids
in a Russian population.

P3462
Ivabradine prevents salbutamol-induced disturbance of cardiac autonomic
regulation in patients with chronic obstructive pulmonary disease and
coronary heart disease
Rustem Zulkarneev 1 , Naufal Zagidullin 1 , Shamil Zagidullin 1 ,
Usman Farhutdinov 1 , Guzel Abdrahmanova 2 . 1 Internal Diseases (Propedeutics)
Dept., Bashkortostan State Medical University, Ufa, Bashkortostan, Russian
Federation; 2 Cardiology Dept., Clinical Hospital N21, Ufa, Bashkortostan,
Russian Federation
Aim: To evaluate protective effect of If blocker ivabradine on cardiac autonomic
regulation after inhalation of salbutamol in patients with COPD and coronary heart
disease(CHD).
Materials and methods: 23 patients with COPD stage II-IV and CHD NYHA
class I-III were included in cross-over, randomized study.Spirometry test with 400
mg salbutamol inhalation was performed at two consecutive days. Patients in group
I were prescribed 5 mg ivabradine per os 3 hours before salbutamol inhalation on
the 1-st study day, patients of group II received 5 mg ivabradine on the 2-nd day.
Cardiac autonomic regulation was assessed via heart rate variability (HRV).
HRV at baseline (b) and in folow-up (f) after salbutamol (S) inhalation alone and in combination
with ivabradine (I) in patients with COPD and CHD

HR,/min
SDNN, ms
LF, n.u.
HF, n.u.
LF/HF

P3463
Long term oxygen therapy (LTOT) prescription in chronic obstructive
pulmonary disease (COPD) patients in Wigan (northwest England)
Sharada Gudur, Ayuni Zahar, Andrew Cross, Imran Aziz, Abdul Ashish.
Department of Respiratory Medicine, Royal Albert Edward Infirmary, Wigan,
United Kingdom

Sb

Sf

SI b

SI f

80.2±3.1
21.3±2.6
55.3±4.4
44.7±4.4
2.04±0.43

83.1±3.1
18.4±2.1*
56.3±5.0
43.7±5.0
2.51±0.67

77.2±2.1
22.7±2.4
55.7±4.5
44.4±4.5
2.02±0.41

74.1±2.6*
19.3±1.5
46.7±4.3*
53.3±4.3*
1.16±0.17*

Ordered by
Hospital COPD nurses
General Practitioners
Hospital doctors
Other hospitals
Community respiratory nurses

N=313 (%)
192 (62)
71 (22.6)
31 (10)
9 (2.9)
8 (2.5)

Conclusions: There are still a substantial proportion of oxygen prescriptions issued
at a community level by the general practitioners and community based nurses for
patients with COPD. We are unsure regarding the assessments undertaken for the
adequacy of such prescriptions. This could potentially lead to harm and is likely to
lead to increased cost for the healthcare services. At the current times of austerity,
duplication of services should be avoided to ensure the patients and NHS gets the
maximal benefit from LTOT provision.

P3464
The occurrence of pneumonia in COPD patients treated with salmeterol
xinafoate 50mcg/fluticasone propionate 250mcg (SFC250) – Interim report of
post-marketing surveillance in Japan
Yoriko Morioka 1 , Terufumi Hara 1 , Hideo Kikkawa 2 , Hideki Hitosugi 2 ,
Pascal Yoshida 1 . 1 Clinical Safety and PMS Unit, GlaxoSmithKline K.K., Tokyo,
Japan; 2 Medical affairs Unit, GlaxoSmithKline K.K., Tokyo, Japan
Design: This was a non-interventional, observational, post-marketing surveillance
conducted in Japan in a clinical practice setting.
Method: Patients with COPD who were new users of SFC250 were enrolled. This
report focuses on whether there is an association of COPD treatment with ICS and
pneumonia as suggested in the literature. The history of pneumonia in 1 year prior
to and after starting SFC250 was collected retrospectively and prospectively along
with additional safety information.
Result: 1,420 case cards were collected as of 31st October 2011, and 1,358 patients
were eligible for safety evaluation. 78.4% were 65 years or older. 246 adverse
drug reactions (ADRs) were reported in 181 patients. Most frequently reported
ADRs were clinical bacterial pneumonia 4.9%, dysphonia 3.2%, bronchitis 1.2%
and pneumonia (other) 0.8%. In 1,350 patients who were treated with SFC250
for any duration, diagnosis of pneumonia was reported as an adverse event in
8.4% of patients in the prior year, and 8.4% after starting SFC250. For the 922
patients were treated with SFC250 for 1 year, the diagnosis of pneumonia was
made in 8.7% and 7.3% of patients in the year prior to and after starting SFC250,
respectively. Pneumonia was more frequent in patients who had a hospitalization,
lower BMI, longer duration of COPD, ex-smoker, severe COPD and patients with
complication. The trend was the same in the year prior to and post SFC250.
Conclusions: In clinical practice setting, the frequency of pneumonia was comparable before and after starting SFC250.

P3465
Influence of tiotropium bromide and formoterol on bronchial
hyperresponsiveness in COPD
Irina Trofimenko, Boris Chernyak. Pulmonology, Irkutsk State Academy of
Doctor’s Postgraduate Education, Irkutsk, Russian Federation

*p<0.05, baseline vs. follow-up.

Results: Salbutamol decreased the standard deviation of interbeat intervals SDNN
and low-frequency LF power. If salbutamol inhalation was made after ivabradine
ingestion then heart rate (HR) and LF/HF ratio decreased, normalized respiratory modulation power HF increased. Salbutamol increased FEV1 by 6.0%, p
<0.01. Salbutamol with ivabradine increased FEV1 by 7.7%, p<0.01, p=0.5 vs.
no ivabradine.
Conclusion: Ivabradine 5 mg per os prevents alteration of cardiac autonomic
regulation after inhalation of 400 mcg salbutamol in patients with COPD and CHD
comorbidity.

Up to 60% of COPD patients can present bronchial hyperresponsiveness (BHR)
which may be a pathophysiological feature of COPD rather than a surrogate marker
of airway obstruction.
Aim: To evaluate an effect of a single dose tiotropium bromide (TB) and formoterol
on BHR in COPD patients.
Methods: 30 COPD II outpatients with BHR of mean age of 59 yrs were studied.
The BHR level was analyzed initially and post-dose in 60 minutes after 18 mg TB
(1-st group, n =11) and 12 mg formoterol (2-nd group, n =19). BHR was assessed
in methacholine challenge.
Results: A high level of BHR (provocative dose - PD20 <0,04 mg) was at 40% of
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COPD patients, medium (PD20 0,04-0,22 mg) at 43% and low (PD20 0,23 -0,47
mg) at 17% of the surveyed initially. Pre-bronchodilators PD20 in average were
comparable in both groups: 0,10 mg for the 1-st and 0,12 mg for the 2-nd group
(p=0,67). BHR levels after bronchodilators were significantly less in both groups.
Thus, PD20 mean values increased in 2,4 times after formoterol (p=0,0007) and
in 3,6 times after TB (p= 0,0005). The number of negative tests (PD20 0,471 mg,
BHR “-”) in the 1-st group was more than in the 2-nd: 54,5% of patients after TB
and 21,1% after formoterol (p=0,06).

Conclusion: Long-acting bronchodilators – TB and formoterol after single administrations reduce BHR level in COPD patients. TB promotes more bronchoprotective effect than formoterol in COPD.

P3466
Influence of tiotropium bromide (TB) and carbocysteine (C) on mucociliary
clearance (MCC) in patients with COPD
Tetyana Pertseva, Olena Lykholat, Olena Gurzhiy. Internal Medicine,
Dnepropetrovsk State Medical Academy, Dnepropetrovsk, Ukraine
Aim: To compare the influence of TB alone and in combination with C on MCC.
M&M: 27 smoking pts with severe COPD in stable condition were divided in 2
grs: gr.1=14, gr.2=13. All pts received TB 18 μg/d for 1 month. Gr.2 also received C 45 ml/d. Spirometry; biochemical parameters of sputum (medium weight
molecules (MWM), trypsin, α1-proteinase inhibitor (α1-PI)) were researched for
MCC evaluation.
Results: Dynamic of indices for gr. 1 in table 1, for gr. 2 in table 2.
Table 1
Indices
FEV1, % of pred
MWM, mg/g
Trypsin, nmol/sec L/g
α1-PI, mcmol/sec L/g

Before treatment

After treatment

% of changes

p Wilcoxon

38,6±1,5
1351,3±52,4
5,1±0,3
2,31±0,05

46,5±2,3
1036,0±33,7
6,4±0,4
2,29±0,08

20,3
23,3
25,7
0,9

0,002
0,01
0,02
0,21

Table 2
Indices
FEV1, % of pred
MWM, mg/g
Trypsin, nmol/sec L/g
α1-PI, mcmol/sec L/g

Before treatment

After treatment

% of changes

p Wilcoxon

37,2±1,4
1482,8±70,2
4,1±0,2
2,38±0,05

46,4±1,6
1197,9±48,1
5,3±0,3
2,36±0,02

24,7
19,2
29,4
0,8

0,003
0,008
0,01
0,12

Conclusions: 1. TB demonstrated positive influence on MCC: broncholytic effect
reduces of damage influence of bronchial contents’ accumulation on cilia; activation of local trypsinolytic activity of sputum reduces of sputum viscosity; selective
influence on M3-cholinoreceptors leads to bronchial secretion’s limitation and to
anti-inflammatory effect, as a result – to decrease of MWM level, which leads to
decrease of sputum viscosity.
2. Benefit of C addition to TB appeared only in greater increase of trypsinolytic
activity of sputum (10,7%, p = 0,13). It can be explained by additional influence
of C on rheological properties of sputum, due to its ability to reduce hypertrophy
of mucous glands.

P3467
Microbiological screening infectious exacerbation of chronic obstructive
pulmonary disease
Oleksandr Dziublyk, Nina Nedlinska, Oleksandr Mukhin, Georgii Kapitan,
Yaroslav Dziublyk, Larisa Chechel, Vsevolod Kliagin, Rostislav Sukhin. Dept.
Treatment of Non-Specific Lung Disease, State Institution “National Institute of
Tuberculosis and Pulmonology n. a. F. G. Yanovsky, AMS of Ukraine”, Kiev,
Ukraine

The majority (84,1±3,3)% of patients with AE of COPD was caused by bacterial,
and (31.8+4.1)% - viral pathogens, of which (69,8±4,1)% cases - only the bacterial
pathogens in the (15,9±3,3)% - only viruses and (14,3±3,1)% - a combination.
The greatest significance of bacterial pathogens were H. influenzae in 49.1%
of cases, S. pneumoniae - in 22,6%, K. pneumoniae - in 9,4%, M. catarrhalis
- in13,2%, E. coli - in 6,6%, S. aureus - 7.6%. Among the viral agents most
frequently detected adenoviruses - in 31.6% of cases, influenza A and B - in
34.2%, parainfluenza - 26.3% and RS virus - at 7.9%.
In patients with AE of COPD viral pathogens founded: the influenza viruses A and
B - Feb 7 (17,5±6,1)%, Mar 5 (12,5±5,3)%, Apr 3(7,5±4,2)%; parainfluenza May 3 (7,5±4,2)%, Oct 7 (17,5±6,1)%; adenoviruses - Feb 6 (15, 0±5,7)%, Apr
1 (2,5±2,5)%, Oct 5 (12,5±5,3)%; RS virus - May 3(7,5±4,2) %, which generally
coincided with the seasonality of the disease to viral respiratory infections, caused
by these pathogens.
The frequency of detection of viral pathogens of AE COPD also depended on the
duration of the examination of patients from early relapse. In the first three days of
exacerbation frequency detection of viral pathogens was (77,5±6,6)%; 4 - 7 day
aggravation - (22,5±6,6)%; 8 days later and none of the patients viral pathogen
was not detected.

P3468
Serum surfactant protein D: Biomarker of chronic obstructive pulmonary
disease
Chun-rong Ju, Rong-chang Chen. State Key Lab of the Respiratory Disease, First
Affiliated Hospital of Guangzhou Medical College, Guangzhou, Guangdong,
China State Key Lab of the Respiratory Disease, Guangzhou Institute of
Respiratory Disease, Guangzhou, Guangdong, China
Background: Surfactant protein D (SP-D) is a lung-specific protein proposed to
predict clinical outcomes in patients with chronic obstructive pulmonary disease
(COPD). However, the changes in serum SP-D during acute exacerbation (AECOPD) episodes and the relationship of serum SP-D with the overall severity of
the disease in stable COPD (SCOPD) remain unclear.
Methods: Serum SP-D levels were analyzed in three groups, including AECOPD
(n=40), SCOPD (n=71), and controls (n=60). In AECOPD group, serum SP-D
levels were determined at 1, 5, 14, and 30 days post-exacerbation. In SCOPD
group, BODE (body mass index, airflow obstruction, dyspnea, exercise capacity)
index was evaluated for severity assessment.
Results: Serum SP-D levels were sequentially elevated from the controls to the
SCOPD, and then to the AECOPD (p<0.001). During an AECOPD episode, the
raised serum SP-D levels subsided at day 5 (p>0.05), fell markedly at day 14
(p<0.001), and continued to decline at day 30 (p<0.001). Among patients with
SCOPD, serum SP-D levels correlated positively with the BODE index (p<0.01).
Conclusions: The longitudinal changes in serum SP-D levels during an AECOPD
episode suggest that SP-D may be a potential systemic biomarker for COPD
exacerbation. The correlation of serum SP-D levels with the BODE index suggests
that circulating SP-Ds can reflect the overall severity of SCOPD.

P3469
Serum surfactant protein D (SPD) and response to the combined therapy in
patients (pts) with stable COPD
Tetyana Pertseva, Kateryna Gashynova. Facuty Therapy, DMA, Dnipropetrovsk,
Ukraine
Aim: To evaluate response to inhaled corticosteroid (ICS) and long-acting beta2agonist (LABA) combination in stable COPD pts with different serum SPD.
Study population: 18 steroid-naive pts with stable COPD.
Methods: At baseline combination of Fluticasone propionate 500 mcg + Salmeterol 50 mcg (Seretide Discus, GlaxoSmithKlein) BID were prescribed to all pts.
Medical history, Spirometry (by Masterlab, Viasis), dyspnea by MMRS scale and
serum SPD (by ELISA, HycultBiotech) were evaluated in all pts at baseline and 6
months after starting of therapy.
Results: In accordance with baseline serum SPD all pts were divided on two
groups: Group I (n=8) with SPD < 600 mg/dl; Group II (n=10) with SPD >600
mg/dl. Both groups were similar regarding to age, sex, smoking status and pulmonary function. After 6 month of therapy tendency to the improvement of FEV1
was observed, however, the difference with baseline was not statistically significant
(p>0.05) in both groups.
At the same time, unlike Group I, pts of Group II demonstrate significant declining
of serum SPD from 1183.354 (683.700-1506.230) ng/ml at baseline to 755.200
(91.870-1551.16) ng/ml (p<0.03) after 6 month of therapy. Dyspnea score decreased from baseline in both groups (p<0.05). However, in Group II this change
were significantly greater than in Group I.
Conclusions: 1. Treatment with ICS+LABA combination in stable COPD pts
with high level of Serum SPD leads to the great improving in dispnea score and
significant serum SPD declining.
2. Further investigation considering high serum SPD level as an additional criterion
for ICS+LABA prescription would be interesting.

Biological materials (sputum, swabs or swabs from the nose), obtained from 162
patients with AE of COPD. Microbiological examination of the material was
carried out in accordance with the rules of GLP. Laboratory diagnosis of viral infection carried by rapid diagnosis (by enzyme immunoassay (ELISA), fluorescent
antibody (IFA) and immunochromatographic assay.
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P3470
Serum surfactant protein D (SPD) as a specific marker for COPD
Tetyana Pertseva 1 , Kateryna Gashynova 1 , Olena Bratus 2 , Natalya Petrik 2 .
1
Faculty therapy, DMA, Dnipropetrovsk, Ukraine; 2 Laboratory, DMA,
Dnipropetrovsk, Ukraine
Aim: To evaluate SPD level in patients (pts) with COPD in comparison with
healthy control and pts with Ischemic Heart Disease (IHD).
Study population: 44 pts with stable COPD, 26 healthy people and 10 pts with
IHD made the study sample.
Methods: Medical history, SPD in serum by ELISA (Hycult Biotech, Netherlands), Spirometry by Masterscope (Viasis, Germany) were performed in all study
population.
Results: SPD levels in groups are shown in the table.
Groups

Mean, ng/ml

Valid N

Median, ng/ml

Minimum, ng/ml

Maximum, ng/ml

COPD
Healthy
IHD

753,0271
408,3726*
261,4150#

44
26
10

613,2155
395,0490
208,5540

65,6250
69,6200
66,4590

1551,160
853,460
750,111

*p(COPD-healthy)=0.001; # p(IHD-healthy)=0.03.

Conclusions: 1. COPD patients have significantly higher serum SPD level, than
healthy control and pts with IHD.
2. High SPD could be considered as a COPD specific biomarker.

P3471
Effects of endurance training on pulmonary and systemic levels of
interleukin-8 in patients with stable COPD
Ernest Sala, Catalina Balaguer, Feliu Renom, Ángel Ríos, Raquel Extremera,
Alicia Binimelis, Bernat Togores, Amanda Iglesias, Josep Lluis Valera,
Àlvar Agustí. Servei de Pneumologia, Hospital Son Espases, Palma Mallorca,
Spain Servei de Pneumologia, Hospital Son Espases, Palma Mallorca, Spain
Servei de Pneumologia, Hospital Joan March, Bunyola, Spain Servei de
Pneumologia, FISIB, Palma Mallorca, Spain Servei de Pneumologia, Hospital
Son Espases, Palma Mallorca, Spain Servei de Pneumologia, Hospital Son
Espases, Palma Mallorca, Spain Servei de Pneumologia, Hospital Son Espases,
Palma Mallorca, Spain Servei de Pneumologia, CIBER de Enfermedades
Respiratorias, Palma Mallorca, Spain Servei de Pneumologia, CIBER de
Enfermedades Respiratorias, Palma Mallorca, Spain Institut Clínic del Tórax,
Hospital Clínic, Palma Mallorca, Spain
Background: Patients with Chronic Obstructive Pulmonary Disease (COPD) may
show increased levels of interleukin (IL)-8 (CXCL8). Respiratory physiotherapy
may reduce IL-8 in induced sputum, but no information is available about the
potential effects of endurance training on systemic or pulmonary levels of IL-8.
Objective: To investigate the effects of endurance training on pulmonary and
systemic levels of IL-8 in patients with stable COPD.
Methods: Levels of IL-8 were quantified in plasma and induced sputum (ELISA)
in a group of patients with moderate to severe stable COPD (study group [S]:
n=6, 64±4 [mean±SD] years, FEV1: 49.5±14.2% pred. post-bd.) before and after
an 8 weeks controlled endurance training program, and in a control group ([C]:
n=5, 61±5 years, FEV1: 45.4±9.6% pred. post-bd.), who did not perform such a
program.
Results: After 8 weeks, levels of IL-8 in plasma (S: from 4.2±4.3 to 3.9±4.0
pg/mL; C: from 4.4±1.2 to 6.5±6.2 pg/mL) and sputum (S: from 2217.1±1555.8
to 4153.2±3024.5 pg/mL; C: from 3012.88±1593.03 to 2599.92±1200.12 to
pg/mL), remained unchanged in either group, despite that S showed, respectively,
an increase of peak oxygen consumption (from 1.1±0.3 to 1.2±0.3 L/min, p=0.04),
and a decrease of lactic acid levels at peak exercise (from 5.5±1.0 to 4.2±0.7
mmol/L, p<0.05).
Conclusions: In patients with stable COPD, a controlled endurance training program does not modify the pulmonary and/or systemic levels of IL-8. Hence, the
beneficial effects of physical training cannot be attributed to the reduction of
systemic pro-inflammatory cytokines.

P3472
Antielastin antibodies in chronic obstructive pulmonary disease
Belen Nuñez 1,2 , Mª. Rosa Julia 3 , Jaume Sauleda 1,2 , Antonio Clemente 3 ,
Judith García Aymerich 4,5,6,7 , Josep Maria Anto 4,5,6,7 , Alvar Agustí 2,8,9 ,
PAC-COPD Study Group. 1 Pneumologia, Hospital Son Espases, Palma de
Mallorca, Illes Balears, Spain; 2 CIBER, CIBER Enfermedades Respiratorias,
Bunyola, Illes Balears, Spain; 3 Inmunologia, Hospital Son Espases, Palma de
Mallorca, Illes Balears, Spain; 4 Centre for Research in Environmental
Epidemiology, CREAL, Barcelona, Spain; 5 Municipal Institute of Medical
Research, IMIM-Hospital del Mar, Barcelona, Spain; 6 Department of
Experimental and Health Sciences, Universitat Pompeu Fabra, Barcelona, Spain;
7
CIBER, CIBER Epidmeiologia y Salud Pública, Barcelona, Spain; 8 Thorax
Institut, Hospital Clínic, Barcelona, Spain; 9 Institut d” Investigacions
Biomèdiques August Pi i Sunyer, IDIBAPS, Barcelona, Spain
Introduction: Chronic obstructive pulmonary disease (COPD) is characterized by
alterations in innate and acquired immune response. We have previously described

an increased prevalence of circulating anti-tissue antibodies (AT) in COPD (Nunez
et al AJRCCM 2011; 183: 1025). However, their antigenic specificity is unknown.
Elastin is a potential antigen because antibodies against it have been described in
these patients (Lee et al Nat Med 2007;13:567-569).
Hypothesis: All patients underwent clinical history, pulmonary function tests and
blood collection following the methodology of the PAC-COPD cohort. The AT
antibodies described in COPD patients show anti-elasting specificity.
Objective: To test this hypothesis we studied a cohort of 223 clinically stable
COPD patients recruited into the PAC-COPD study (70±8 years, FEV1/FVC
53±13%, FEV1 51±15%ref, x ± SD) and a control population of 170 blood
donors.
Material and methods: All patients underwent clinical history, pulmonary function tests and blood collection following the methodology of the PAC-COPD
cohort. Elastin antibodies were quantified by ELISA.
Results: 17.6% of the COPD patients showed AT + titres ≥ 1/160; 3.1% of patients
with COPD and 4.7% of controls had positive antibodies to elastin (p = ns).
Conclusions: The antigen specificity of the AT in patients with COPD does not
correspond, by and large, to elastin.

P3473
Oxidative stress parameters correlation with clinical and functional
characteristics of COPD patients
Valentina Kapustina, Svetlana Ovcharenko. Faculty Therapy #1, I.M. Sechenov
First Moscow State Medical University, Moscow, Russian Federation
Background: Oxidative stress plays important role in the pathogenesis of COPD.
We aimed to identify oxidative stress parameters significantly associated with
clinical and functional characteristics of COPD patients.
Methods: 62 patients with stable COPD (36 males, mean age 66.8±7.5 years,
GOLD stage I-IV) were included. Demographic and clinical data, treatment options
were collected. Pulmonary function testing (PFT), 6MWT and BODE index were
measured. Oxidative stress assessment included reactive oxygen species (ROS)
production by granulocytes in peripheral blood, malonyldialdehyde (MDA) level
and antioxidant blood capacity measurement.
Results: Female sex was associated with significant greater antioxidant blood
capacity (p < 0,0001). Symptoms severity (dyspnea, cough) was negatively correlated with MDA level and antioxidant blood capacity (p< 0,04). 6MWT distance
was positively correlated only with MDA level (r = 0,42, p = 0,001) while BODE
index score – with ROS production (r = 0,39, p = 0,024), antioxidant capacity
(r = 0,35, p = 0,007) and MDA level (r = - 0,39, p = 0,028). FEV1, FVC and
FEV1/FVC variables were significantly correlated with antioxidant capacity and
MDA level.
Conclusion: Increasing of COPD severity (symptoms, PFT, 6MWT, BODE index)
is associated with lower antioxidant blood capacity and MDA level.

P3474
Are there serum levels of MMP-2 and MMP-9 may be markers of COPD
phenotypes?
Bogdana Basina, Tetyana Pertseva, Lyudmyla Konopkina, Vitalii Berezovskyi,
Juliya Gordienko. Department of Faculty Therapy and Endocrinology, State
Medical Academy, Dnipropetrovs’k, Ukraine
Aim: To optimize an anti-inflammatory therapy in COPD patients (pts).
Materials and methods: 24 pts in stable phase (age – 63.5±3,9 yrs), divided into
the subgroups according to the stage of COPD. Measurements included clinical
status, spirometry, serum levels of MMP-2 and MMP-9 by immune-fluorescent
method (in conventional units).
Results: Level of MMP-2 in all COPD pts was lower than in control (Table 1),
besides it correlated with FEV1 (r=-0.47, p=0.02). Level of MMP-9 in COPD pts
in the whole was significantly higher than in control; but regardless of FEV1 there
were selected two phenotypes of COPD: 1st– with normal level of MMP-9, 2nd –
with high one (Table 2).
Table 1
Groups and subgroups

FEV1 (% pred.)

MMP-2

MMP-9

COPD (II-IV) (n=24)
COPD II (n=6)
COPD III (n=14)
COPD IV (n=4)
Control (n=10)

54.8±3.21*
75.6±1.50*
54.3±1.63*
29.5±1.76*
101.3±4.24

102.1±4.67*
86.3±5.57*
104.0±4.38*
119.3±1.39*
303.6±12.26

249.4±46.17†
269.8±58.16#
273.8±48.33†
133.3±12.17
114.5±3.70

*p<0.001, † p<0.01, # p<0.05 – with control.
Table 2
Subgroups of COPD due to the level of MMP-9
1st – MMP-9 < 140. (n=15)
2nd – MMP-9 > 220 (n=9)

FEV1 (% pred.)

MMP-9

56.9±3.71*
53.7±3.96*

108.3±5.88
484.4±45.51*#

*p<0.001 – with control; # p<0.001 between 1st and 2nd subgroups.

Conclusion: 1) low level of MMP-2 in all COPD pts reflects delay of tissues
regeneration and intensification of inflammation because of degradation of monocyte chemotactive protein-3 even starting with II st.; 2) high level of MMP-9
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in some COPD pts reflects degradation of collagen, remodulation of tissues and
intensification of inflammation; 3) MMP-9 may be used as a marker of COPD
phenotypes and thus – to optimize an anti-inflammatory therapy.

P3475
Adenovirus IgG avidity – A marker of outcome in COPD-exacerbations
Lucas Boeck 1 , Mesut Gencay 1 , Michael Tamm 1 , Mirjam Christ-Crain 2 ,
Beat Mueller 3 , Michael Roth 1 , Daiana Stolz 1 . 1 Clinic of Pulmonary Medicine
and Respiratory Cell Research, University Hospital, Basel, Switzerland;
2
Endocrinology, University Hospital, Basel, Switzerland; 3 Internal Medicine,
Kanton Hospital, Aarau, Switzerland

for a period of 30 days. The sleep quality was measured by Pittsburg Sleep Quality
Index (PSQI) and daytime sleepiness was measured by Epworth Sleepiness Scale.
Lung function and oxygenation was measured by spirometry and pulse oximeter.
Results: Finally 48 patients completed the protocol and entered the final phase.
Melatonin significantly resulted in improved global PSQI scores, especially sleep
quality (P = 0.001), sleep latency (P = 0.001), sleep duration (P = 0.024) and sleep
efficacy (P = 0.003). There was no significant difference in daytime sleepiness,
lung function and oxygenation.
Table 1. sleep quality, daytime sleepiness before and after treatment with melatonin or placebo
Melatonin (N=23)
Before

Background: Adenovirus causes respiratory infections in healthy and chronically ill adult individuals. Virus replication, cell lysis and inflammation provoke
pulmonary damage. Little is known about adenovirus infection, reinfection and
reactivation in acute exacerbations of COPD (AECOPD).
Objectives: To evaluate effects of adenovirus infection during and after AECOPD.
Methods: 208 patients with severe AECOPD were tested for anti-adenovirus antibodies at exacerbation and after two weeks. Outcome parameters were measured
for two years.
Results: Studied patients were predominantly male (54.8%), had an age of
70.3m9.8 years, a FEV1 of 41.2±17.2% predicted and smoked 45.2±27.9 pack
years. At the time of exacerbation 39 patients (18.6%) had anti-adenovirus IgM
and low-avidity IgG, indicating a present adenovirus infection. At exacerbation,
patients with acute adenovirus infection were younger (p=0.031) and presented a
lower hospitalization rate in the previous year (p=0.037). In contrast, they reported
a poorer health-related quality of life at admission (p=0.003) and persistendly impaired functional status 14 days after exacerbation (p=0.044). Patients with initial
low-avidity adenovirus IgG who failed to convert into high-avidity adenovirus IgG
within two weeks (n=13, 7%) had more recurrent AECOPDs within six months
(1.23 vs. 0.63; p=0.032) and a shorter time to re-hospitalisation for AECOPD or
death within two years (p=0.018).
Conclusion: Adenovirus related severe AECOPDs potentially have a more severe
clinical course. In addition, patients who remain at low-avidity adenovirus IgG are
at higher risk for subsequent AECOPDs and hospitalisation or death.

P3476
Impact of morning symptoms experienced by COPD patients on exacerbation
risk, rescue inhaler usage and normal daily activities
Mark Small, Sarah Broomfield, Ryan Pollard, Steve Fermer. Respiratory, Adelphi
Real World, Macclesfield, United Kingdom
Background: Patients consider the impact of COPD on morning activities to be
substantial. Evidence of the association of morning symptoms and the impact on
the entire day with poor breathing control contributes to the understanding of their
importance for managing COPD patients.
Objectives: To quantify the impact of morning symptoms experienced by patients receiving inhaled corticosteroid plus long-acting β2 -agonist (ICS/LABA)
by association with exacerbation frequency, rescue usage and impact on daily
activities.
Methods: Data were drawn from a real world study of consulting COPD patients
in the USA and Europe in 2011. Results were tested for significance (p<0.05)
using Mann-Whitney and negative binomial regressions. Confounders included
age, gender, BMI, comorbidities, severity, smoking status and adherence.
Results: Of the 3790 patients in the study, 593 were receiving ICS/LABA-only
(+/– rescue). Of the 177 patients reported to experience morning symptoms, cough
(65.5%) and excess sputum (53.1%) were the most common. Compared with
patients without morning symptoms, these patients were associated with higher
mean exacerbation frequency in the last 12 months (1.04 vs 0.63 p<0.001), rescue
usage per day (0.58 vs 0.46 p=0.025) and daytime impact on a 7-point Likert scale
where 7 represents a constant impact (3.61 vs 3.00 p<0.001).
Conclusion: Morning symptoms were associated with significantly more impaired
breathing control for patients treated with ICS/LABA-only therapy. The association
implies morning symptoms are an important indicator when assessing the impact
of COPD and their presence suggests that further therapeutic intervention may be
necessary.

P3477
Effect of melatonin on sleep quality of chronic obstructive pulmonary disease
(COPD) patients
Abolhasan Halvani 1 , Fatemeh Mohsenpour 2 , Elham Eshaghieh Firouz Abadi 3 .
1
Pulmonary Medicine, Shaheed Sadoughi University of Medical, Yazd, Islamic
Republic of Iran; 2 Pulmonary Medicine, Shaheed Sadoughi University of
Medical, Yazd, Islamic Republic of Iran; 3 Pulmonary Medicine, Shaheed
Sadoughi University of Medical, Yazd, Islamic Republic of Iran
Introduction: One of the clinical complaints of COPD is disordered sleep quality.
Studies have shown that melatonin increases the sleep quality in certain COPD
patients, but its effectiveness is not yet clear.
Methods: This randomized, double-blind, placebo-controlled trial included 52
moderate to severe COPD patients with poor sleep quality. The subjects received
oral 3 mg melatonin (N = 27) or placebo (N = 27) in one dose 1 hours before sleep

After

PSQI
11.63±3.96 8.70±4.15
Sleep quality
2±0.95
1.52±0.4
Sleep latency
2.22±0.95 1.74±1.17
Sleep efficacy
2.30±1.06 1.61±1.27
Daytime dysfunction 0.91±0.85 0.78±0.67
ESS
7.04±4.43 6.3±4.23

Placebo (N=25)
P-value
0.002*
0.001*
0.001*
0.003*
0.18
0.062

Before

After

10.66±2.48 10.11±2.66
1.89±0.57 1.77±0.57
2.04±0.89 1.74±0.86
2.11±1.05 2.03±1.12
0.63±0.84
0.7±0.91
6.33±3.5
6.63±3.38

P-value
0.065
0.18
0.23
0.15
0.157
0.524

Conclusion: Melatonin results in improved sleep quality of moderate to severe
COPD patients with sleep quality disorders.

P3478
Can 6 minute walk test with continuous pulse oximetry predict nocturnal
hypoxemia in chronic obstructive pulmonary disease?
Mir Shad Ali, Deepak Talwar, Ritesh Singh. Metro Centre for Respiratory
Diseases, Metro Hospital and Heart Institute, Noida, UP, India
Rationale: Predictors of exercise desaturation are emphysema scores and severity
on pathology and CT imaging with FEV1 and resting SpO2 showing variable results.
However, nocturnal hypoxemia predictors are less studied; hence we evaluated
6MWT with continuous pulse oximetry and spirometry indices for it.
Methods: 28 patients of COPD with nocturnal hypoxemia were prospectively
evaluated at Metro Centre for Respiratory Diseases, between May to July 2011
Parameters measured1) Spirometry: Pre and Post-bronchodilator 2) Six Minute
Walk test (6MWT) using continuous oximetry: baseline SpO2(SpO2base ),minimum
SpO2 (SpO2min. ),End SpO2 (SpO2end ),maximum heart rate (HR max ),minimum
HR (HRmin )and 6 minute walk distance (6MWD) and 3) Nocturnal Oximetry:
baseline, minimum & mean SpO2,% time SpO2 < 90%,. All parameters were
statistically analyzed using SPSS
Results: Of 28 patients with COPD (mean age 61.42±12.04 Yrs) 20 were males.
Mean SpO2 baseline at start of 6MWT was 94.3±3.23%. SpO2min during nocturnal
oximetry was significantly correlated with SpO2min during 6MWT (r = 0.878; p
value <0.001),SpO2end (r = 0.552; p value =0.002)and post-bronchodilator FEV1 (r
= 0.461;p = 0.013). Time of sleep with SpO2<90% in nocturnal oximetry was
also significantly correlated with SpO2min. on 6MWT (r = -0.427; p value 0.024)
and SpO2base (r= -0.543;p value=0.003) but not with SpO2end (r= -0.269; p value
= 0.166) and 6MWD (r =-0.073; p-value =0.713).
Conclusion: Baseline SpO2 and maximum desaturation during exercise on 6MWT
and post- bronchodilator FEV1 are good predictors of degree and duration of nocturnal hypoxemia in COPD. Hence such patients should be evaluated for nocturnal
hypoxia.

380. New insights in the clinical management of
lung diseases
P3479
Routine coagulation testing is of little value prior to diagnostic bronchoscopy
Simon Finch, Lauren Manson, Morven E.M. Wilkie, James D. Chalmers,
Stuart Schembri. Respiratory Medicine, Ninewells Hospital and Medical School,
Dundee, United Kingdom
Introduction: Coagulation testing is common prior to bronchoscopy despite guideline recommendations that this is unnecessary in most patients. This audit aimed
to determine the frequency and clinical impact of coagulation testing prior to
bronchoscopy.
Methods: 217 bronchoscopies were audited. Coagulation testing prior to procedure was recorded. Abnormal prothrombin time (PT) was defined as >13 seconds,
abnormal aPTT as >34 seconds and thrombocytopenia as <100,000 cells/mm3 .
Results: The mean age was 67.8 years and 53% were male. Bronchoscopy with
endobronchial biopsy was performed in 36%,transbronchial in 5%, stent insertion
in 2.7% with endobronchial ultrasound guided biopsy in 6.4%. Significant bleeding
was reported in 32 cases (14.7%) (no fatalities related to bleeding). There were
no significant differences in coagulation values between those with and without
bleeding.
Abnormal values of PT (3.1% vs 3.2%,p=1.0), aPTT (0% vs 3.8%,p=0.6) and
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Coagulation testing
Coagulation testing

PT
aPTT
Platelet Count

Significant bleeding

No bleeding

% performed

Median (IQR)

% performed

Median (IQR)

93.8%
93.8%
96.9%

10.9 (10.5–11.3
26.2 (25.2–28.7)
324 (241–414)

84.3%
84.3%
94.6%

10.7 (10.3–11.1)
26.4 (24.6–28.8)
289 (236–378)

p-value

0.2
0.9
0.2

IQR = interquartile range.

thrombocytopenia (0% vs 1.6%,p=1.0) were rare and were not more frequent in
patients with bleeding complications.
Of the patients with normal coagulation screens (186) 92 had previously documented normal coagulation. There were a total of 298 coagulation screens
performed on 217 patients, costing £2533.
Conclusions: In a population at low risk of coagulation abnormalities, routine
coagulation testing appears to have little value and adds significant expense.

P3480
Endoscopic features at patients with thermoinhalation a trauma in
pulmonology department
Svetlana Degtjareva 1 , Evgenij Shmelev 1 , Sergej Smirnov 2 , Olga Lovacheva 1 .
1
Pulmonology Department, Central TB Research Institute, Moscow, Russian
Federation; 2 Burn Centre, Intensive Care Research Institute, Moscow, Russian
Federation
The purpose: To estimate features endoscopic pictures at patients with thermoinhalation trauma (TNT) during treatment in pulmonology department.
Materials and methods: 96 patients were randomly divided in two groups: the
main group 56 patients received treatment in the acute period at the Burn centre
(36 received artificial ventilation) and after extubation were transferred to the
Pulmonology department; the control group 40 patients continued treatment after
extubation at the Burn centre. Volume of research: an estimation of respiratory
symptoms, endoscopic. Endoscopic included the characteristic of gleams of a
trachea and bronchial tubes, a condition of a mucous membrane and a bronchial
secret.
Results: Distribution of patients by which it was carried out endoscopic, on a
degree of weight TNT: I-14.2%, II- 37.5%, III- IV - 48.2%.
At endoscopic following changes have been revealed: laryngitis - 28.5%, dyskinesia membranous parts of the bottom third of trachea (inspirotory a stenosis) 5.3%, cicatricial deformation of a trachea – 26.7%, cicatricial stenosis of a trachea
– 10.7%, tracheitis – 44.6%, diffuse endobronchit I degrees of intensity of an
inflammation- 48.2%, diffuse endobronchit II degrees of intensity of an inflammation – 41%, atrochic a bronchitis – 8.9%, erosive a tracheitis – 8.9%/Without a
seen pathology – 12.5%
Conclusion: Despite of spent treatment in t the Burn the center, at the majority
sick - 44(78.5%) are revealed inflammatory changes endoscopic a tree and throat
which demanded continuation of treatment in conditions pulmonology branch.

P3481
Incidental cases of tracheobronchial foreign body aspiration in adults
Engin Aynaci, Esra Yazar, Pinar Yildiz, Veysel Yilmaz. Chest Diseases, Yedikule
Chest Diseases and Thoracic Surgery Education and Research Hospital, Istanbul,
Turkey
Foreign body (FB) aspiration can be a life-threatening problem. Incidental cases
can remain undetected for a long time and often are misdiagnosed. The aim of our
study to report the incidence of incidentally diagnosed cases and present two cases.
None of the patients had aware of foreign body aspiration previously. During the
10 years, 24 FBs have been removed in our clinic by using either FOB or rigid
bronchoscope and 2 of whom detected incidentally. 25 years old patient had been
misdiagnosed as having unresolved pneumonia due to consolidation of right lower
lobe. After the failure of treatment, bronchoscopic evaluation and computarized
thomography (CT) have been done. Metallic part of the pencil has been removed
by rigit bronchoscopy. Another case was 50 years old and admitted to our hospital
with almost same complaint with the first case such as cough, sputum, fewer and
dypnea. Consolidation and pleural effusion adjacent to triple dental prosthesis has
been detected in radiography.

It was removed by rigit bronchoscopy. None of the cases had any risk factor for
aspiration such as older age and altered mental status.

Untreated or unrecognized FB aspiration can result in obstructive pneumonitis,
atelectasis, lung abscess, empyema, bronchiectasis, hemoptysis, and pleural effusion. For that reason, patient with chronic cough, recurrent or unresolved lung
infections even if no history of aspiration might be detected for FB aspiration.

P3482
Scarf pins inhalation: About 26 cases
Nahid Zaghba, Hanane Benjelloun, Abdelaziz Bakhatar, Najiba Yassine,
Abdelkrim Bahlaoui. Respiratory Diseases, UHC Ibn Rushd, Casablanca,
Morocco Respiratory Diseases, UHC Ibn Rushd, Casablanca, Morocco
Respiratory Diseases, UHC Ibn Rushd, Casablanca, Morocco Respiratory
Diseases, UHC Ibn Rushd, Casablanca, Morocco Respiratory Diseases, UHC Ibn
Rushd, Casablanca, Morocco
Inhalation of foreign bodies is rare in adults. Inhalation of scarf pin is a phenomenon more frequent in the female population in Morocco. The aim of our study
was to describe the characteristics of this particular foreign body and illustrate the
circumstances and consequences of his inhalation. Twenty-six young patients all
veiled, were hospitalized in the service of Respiratory Diseases University Hospital
Ibn Rushd of Casablanca between January 2005 and July 2011 for inhaled scarf
pin. The mean age was 16 years. Inhalation was accidental in all cases, whereas
patients initiated to wear the veil. The penetration syndrome was found in all
cases. Clinical examination was normal in all patients. The chest X-ray showed
the foreign body as a linear opacity, located right in 18 cases and left in eight
cases. Flexible bronchoscopy was able to extract the pin in 21 cases. The pin
was released spontaneously in three cases and two patients were operated on. The
scarf pin is a foreign body especially more common in women who wear the
Islamic veil. Flexible bronchoscopy is an essential means of therapy, but the best
preventive treatment is avoiding to put in the mouth sharp objects.

P3483
Chest drain fixation: How can we prevent drains from falling out? Lessons
from an audit
Ali Al-Ameri, Lucy Hicken, Steven Thomas. Respiratory, Calderdale Royal
Hospital, Halifax, West Yorkshire, United Kingdom
Introduction and objectives: Chest drain displacement/falling out is the most
common complication of small bore drains inserted by the Seldinger technique.
This often necessitates repeat drain insertion, with resulting morbidity, delay in
further procedures such as pleurodesis, and prolongs hospital stay. Varying techniques of securing chest drains have been described but limited data is available
on which method is optimal. We compared two common types of drain fixation
techniques which are currently in practice at our district general hospital: sutures,
and sutureless dressing.
Method: A retrospective case note audit was performed of patients requiring chest
drain insertion over a 12-month period in 2010. Seventy one small bore chest
drains were evaluated according to the rate of displacement of those secured by
sutures versus those with dressing alone.
A prospective re-audit was then performed in 2011 over a period of 8 months,
following recommendations to change practice to fixation with sutures. Fifty-four
drains were evaluated, with sutures as the method of fixation in the majority.
Results: In the 2010 audit, the majority of drains were secured with dressing
alone (47 v 24). Accidental displacement was observed in 37 of the total 71 drains
(52%). Of those with dressing fixation only, 75% were displaced, compared to 4%
of drains which were sutured in place. Twenty one patients required repeat drain
insertion.
During the 2011 re-audit, sutures were used in 48 out of 54 (89%). Only 6 drains
were accidently displaced (11%).
Conclusion: The results of this audit suggest that securing a chest drain with a
suture, as compared to dressing alone, is more effective in preventing accidental
displacement.

P3484
Surgical lung biopsy – Gold standard for diagnosis of idiopathic interstitial
pneumonia?
Olena Semendyayeva 1 , Nadiya Monogarova 1 , Vladimyr Gavrisyk 2 ,
Evgeniya Merenkova 2 , Sergey Leshenko 2 . 1 Chair of Internal Medicine named
after O.Y. Gubergrits, Donetsk National Medical University named after M.
Gorkyy, Donetsk; 2 Department of Interstitional Lung Diseases, National Institute
of Tuberculosis and Pulmonology named after F.G. Yanovskyy, Kiev, Ukraine
The current classification of idiopathic interstitial pneumonia (IIP) is based on the
account of the specificities of the clinical picture, radiological and pathological
features. This raises the question of how much the necessity of verification of
the diagnosis of IIP data pathologic study biopsy or autopsy lung material. To
answer this question, we asked three highly-skilled pathologist with considerable
experience in pulmonology, to conduct an independent analysis of the same histological lung tissue of patients with various forms of IIP. For the analysis of slides,
presented 73 patients with IIP. Material for histological study was obtained during
open and videotorakoskopic lung biopsy and at autopsy.According to clinical
studies and results of computed tomography high-resolution was found clinical
diagnosis of idiopathic fibrosing alveolitis (IFA) for the pathomorphological study,
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nonspecific interstitial pneumonia (NSIP), lymphoid interstitial pneumonia (LIP),
cryptogenic organizing pneumonia (COP) and respiratory bronchiolitis associated
with interstitial lung disease (RB-ILD). Match the clinical diagnosis with the
conclusions of three experts were only in 15 cases (20.5%), two experts in 35
(47.9%) and one - in 15 cases (20.5%). In most cases, differences in interpretation
of histological data did not go beyond the group of IIP. Differentiated forms of
IIP in practice pulmonology very difficult. At the same time, identification of each
form of IIP is not an end in itself, it is essential if accurate diagnosis determines
the treatment tactics. In our opinion, surgical biopsy of the lungs is necessary in
the differential diagnosis of IIP with other interstitial lung diseases.

P3485
Non-traumatic chylothorax – A retrospective analysis
Hans Dabó 1 , Inês Neves 1 , Fernando Coelho 1 , Maria Teles 2 , Anabela Marinho 1 .
1
Pneumology, São João Hospital, Porto, Portugal; 2 Clinical Pathology, São João
Hospital, Porto, Portugal
Introduction: Chylotorax (CL) is the presence of lymph in the pleural space.
Diagnosis is based on lipoprotein profile of the pleural fluid (PF). The etiology is
variable.
Aims: To characterize presentation and causes of non-traumatic CL.
Methods: Retrospective analysis of adults with CL (triglycerides ≥ 110 mg/dl)
hospitalized in a central hospital between Jan/04 and Jun/11. A review, after computer supported search of hospital files of patients diagnosed with CL was made.
Clinical, laboratory and image presentation, as well as treatment and outcome
were analysed.
Results: We identified 27 (43,5%) patients (pts)with non-traumatic CL: 19 (70,4%)
were women. The median age was 62 years (33 – 96 years old). Dyspnea was
present in 22 (81,5%), cough in 7 (25,9%) and chest pain in 6 (22,2%). Effusion
was unilateral in 22 (81,5%), with milky appearance in 16 (59,3%); exudate in
26 (96,3%) and transudate in 1 (3,7%). Mean ± sd of the triglycerides was
477.4±456.7 mg/dl. Etiologies: lymphoma in 14 (51,8%), metastatic cancer in 4
(14,8%), pulmonary tuberculosis in 2 (7,4%), liver cirrhosis in 2 (7,4%), lymphangioleyomiomatosis in 2 (7,4%), inconclusive in 3 (11,1%). Chest drain was needed
in 11 (40,7%) pts, pleurodesis in 3 (11,1%). Infectious complications were seen
in 13 (48,1%). Effusions solved in 6 (22,2%), persisted in 16 (59,3%) and 5 pts
(18,5%) died. After discharge 6 (22,2%) remained without recurrence, 1 (6,3%)
resolved, 12 (75%) persisted and the evolution is unknown in 3 (18,7%). Median
follow up was 2,4 years (1,2–7,4 years).
Conclusion: Our findings mirror those in the literature - CL may have no classic
milky appearance, can be transudate, infectious complications are common and
the most frequent cause was lymphoma.

P3486
Utility of closed pleural biopsy in a teaching hospital in Singapore
Hang Siang Wong. Respiratory Medicine, Changi General Hospital, Singapore,
Singapore
Introduction: The yield of closed pleural biopsy is quoted in most studies to be
around 90% for pleural TB and 70% for malignancy.
Objective: To determine the yield of closed pleural biopsy in our institution and
the possible factors affecting the yield.
Methods: This was a retrospective study. All pleural biopsies done from 1/6/10
till 31/7/11 were included. Inclusion criteria were subjects with lymphocytic exudative pleural effusion who underwent closed pleural biopsy. All closed pleural
biopsies were done under ultrasound guidance either by a respiratory trainee or an
interventional radiologist.
Results: A total of 50 subjects underwent closed pleural biopsy. The positive yield
of closed pleural biopsy in the cohort was 33/50(66%). Out of the 33 positive yield,
17(51.5%) were pleural TB, 6(18.2%) were malignancy and 10(30.3%) were others. The positive yield of pleural TB was 17/26(65.4%), malignancy 6/13(46.2%)
and others 10/11(90.9%). 32/50(64%) pleural biopsies were done by respiratory
trainees and 18/50(36%) by interventional radiologists. The positive yield of pleural biopsies done by respiratory trainees was 18/32(56.3%) and by interventional
radiologists 15/18(83.3%). No difference in the yield of closed pleural biopsy
across the ages from 22 to 94 years old (p=0.85), male versus female (p=0.76),
race (p=0.26), respiratory trainees versus interventional radiologist (p=0.067), TB
versus malignancy (p=0.312).
Conclusion: The yield of closed pleural biopsy was lower compared to most studies in other centers. Age, gender, race, operator experience, TB versus malignancy
did not show any significant difference in the yield.

P3487
Comparison of serum & pleural levels of NT-ProBNP in patients with acute
dyspnea and pleural fluid referred to emergency department
Ali Taghizadieh, Amir Ghaffarzad, Hamid Reza Mortezabagi,
Masoud Nazemiyeh, Mahboob Pouraghaei. Tuberculosis and Lung Diseases
Research Center, Tabriz University of Medical Sciences(TUMS), Tabriz, Islamic
Republic of Iran Emergency Department, Tabriz University of Medical
Sciences(TUMS), Tabriz, Islamic Republic of Iran
Background: Etiologic diagnosis of Pleural effusion is very important. Light

criteria are sensitive for identifying exudates, but they misclassify 15% to 25% of
transudates as exudates. N-terminal B-type natriuretic peptide is a cardiac neurohormone specifically secreted from the ventricles in response to volume expansion
and pressure overload. This study compares serum and pleural levels of NT-ProBNP
in patients with acute dyspnea and pleural fluid for diagnosis of heart failure.
Methods & materials: In an analytic-descriptive cross-sectional study, 43 patients with acute dyspnea and pleural fluid in two groups (15 patients with CHF
and 28 patients with other pathology) were analyzed. NT-ProBNP measurement
were performed by electrochemiluminescence immunoassay method on admission.
Also other biochemical analysis (albumin, total protein, cholesterol, triglyceride,
amylase, LDH) were performed and gradient and ratio of this markers were
accounted.
Results: The MeanmSD serum NT-proBNP levels in CHF and nonCHF patients were 15423±3351 pg/ml and 4751±1616 pg/ml, respectively; and plural
NT-ProBNP levels in CHF and nonCHF patients were 14822±3249 pg/ml and
3569±1231 pg/ml, respectively.
Using a cut-off value of 2350 pg/mL for serum and 1750 pg/ml for pleural samples,
the accuracy of NT-proBNP for identifying pleural effusions from cardiac causes
was 76%, the sensitivity and specificity was 93.3% and 76.9%, respectively; The
positive and negative likelihood ratio was 3 and 0.10, respectively.
Conclusion: NT-proBNP is a sensitive marker for the diagnosis of pleural effusions
from heart failure.

P3488
Conservative pneumothorax management: How big is too big?
Greg Haug 1 , Kathryn Ogden 2 , Michael Ashby 1 , Peter Mulcahy 1 , Oliver Jensen 1 ,
Duncan Scott 1 . 1 Medicine, Launceston General Hospital, Launceston, TAS,
Australia; 2 Launceston Clinical School, University of Tasmania, Launceston,
TAS, Australia
Guidelines on primary spontaneous pneumothorax (PSP) management differ but
commonly recommend intervention especially for larger PSPs. Evidence for recommending intervention over conservative management, even for large PSPs,
appears scarce. We believe intervention is rarely required, that complications can
and do ensue, and that conservative management of PSP has good outcomes
without the risks associated with guideline-mandated intervention. Conservative
management of large PSPs is outside current guidelines, despite a long international and local history of large PSPs being successfully managed in this way. We
sought to examine the evidence base for compelling reasons to change our current
conservative practice. We are conducting a Cochrane Review of management of
PSP; this is ongoing. We have performed a retrospective review of PSP patients
admitted to our hospital and mostly managed conservatively, with good outcomes,
no complications, and no increased need for pleurodesis. Finally, here, we describe six consecutive PSP cases, all large, treated conservatively outside current
guidelines but with no complications and good outcomes. Patient satisfaction with
this treatment was high. Pain scores, hospital stays, subsequent need for surgery,
and complication rates were low in this small series, although there were more
outpatient follow up appointments during the recovery phase. Our review has found
that current clinical guidelines on interventional PSP management have a limited
evidence base. Our observations suggest that conservative management may be as
safe and effective in many PSPs, regardless of size. We continue to study PSP
cases prospectively.

P3489
The influence of the patients’ participation in trials on the adherence to
treatment in future
Andrii Sidorov, Yuriy Mostovoy, Nataliia Slepchenko. Chair of Propedeutics of
Internal Medicine, Vinnitsa National Medical University n.a. M.I. Pirogov,
Vinnitsa, Vinnitsa region, Ukraine
The aim of the study was to estimate the influence of participation in trials on the
adherence of the patients to the treatment of chronic obstructive pulmonary disease
(COPD) and concomitant arterial hypertension (AH) after the trial finishing.
43 patients (average age 51,5±6,5 years) with severe and very severe COPD and
concomitant moderate AH were enrolled. On the each visit patients received information about the necessity of the regular taking of the basis therapy of the main
and concomitant disease. The duration of the trial visits were 160±32 minutes
instead of 21±5 minutes in case of routine ambulatory visits. Patients filled diaries
concerning their knowledge about COPD and AH, taking of the basis therapy of
both diseases. The statistical program SPSS 16.0 used for working with the data
of study.
It was revealed that before the trial only 22 (51%) of the patients had basis therapy
due to COPD and only 18 (42%) of them took antihypertensive therapy regularly.
In the 6 months after the trial completing these data were 38 (88%) and 37 (86%)
respectively. Patients answered that their knowledge about COPD and AH grows
on 75±9%. The patients had 1,1±0,2 COPD exacerbations during the 6 months
before the trial and during the next 6 months after the trial completing they had
0,7±0,1 COPD exacerbations (p=0,041). Perhaps, the improvement of the patients’
adherence to the treatment of COPD and AH connected with better cooperation
between the patient and investigator than it was in routine clinical practice.
Conclusions: The participation in trial due to COPD improves the adherence
of patients to the treatment of COPD on 37% and AH on 44% after the trial
completion.
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P3490
Comparison of patients’ exercise capacity according to the MRC
classification and 6-minute walking test
Hamid Reza Khoddami Vishteh, Atekeh Hajilari, Masoomeh Masoudnia,
Fariba Ghorbani, Shadi Shafaghi Shadi Shafaghi, Katayoun Najafizadeh. Lung
transplantation Research Center, National Research Institute of TB and Lung
Disease, Masih Daneshvari Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran
Background: Since the description of dyspnea varies from patients to patient and
also varies in various cultures, the aim of this study was evaluation of Persian
version of MRC dyspnea scale and comparison of it with results of an objective
test, 6 minute walking test (6mw).
Methods: In this cross-sectional study, 150 consecutive patients with chief complaint of dyspnea who referred to the physiotherapy department of Dr Masih
Daneshvari hospital, Tehran, Iran for performing 6mw were selected. The severity
of dyspnea was assessed by MRC dyspnea scale.
Results: 51% were male and the mean age of patients was 47 yr. 87 (58%) had
pulmonary diseases, 39 (26%) had cardiac diseases and 24 (16%) had dyspnea
with unknown origin. The mean of disease duration was 8 yr and 23 (15%) used
oxygen at home. Overall, 14% of patients were in level 1 MRC, 41% in level 2,
20% in level 3, 21% in level 4 and 4% in level 5. The mean (SD) of distance,
decrease in oxygen saturation and increase in Borg dyspnea scale were 347±117
m, 8±8% and 2±2, respectively. Levels of MRC dyspnea scale were negatively
correlated with distance (r=-0.500, P<0.001) and positively correlate with decrease
in oxygen saturation (r=0.209, P=0.010) and increase in Borg dyspnea (r=0.387,
P<0.001).
Conclusion: Findings of our study showed that there are good correlation between
MRC dyspnea scale and 6mw test. Since the assessment of level of function of
patients with dyspnea is necessary for evaluating progression of the disease and
6mw test needs skilled personnel and appropriate place, MRC dyspnea scale could
be a good alternate.

P3491
Hemoptysis: Causes, interventions and outcomes – Indian single centre
experience
Deepak Talwar, Jitesh Chudiwal, R.C. Jain, Sandeepan Kumar. Pulmonary and
Critical Care Medicine, Metro Center for Respiratory Diseases, Noida, UP, India
Introduction: Hemoptysis, requires multidisciplinary management & is lacking in
tuberculosis hospitals.We evaluated profile of patients admitted with hemoptysis
in tertiary care respiratory center.
Methods: Retrospective analysis of 377 patients admitted with hemoptysis in
Metro Centre for Respiratory Diseases between 2006-2011 done and results analyzed. All patients had active medical management and those suitable for surgery
underwent elective or emergent surgery otherwise bronchial artery embolization
(BAE) or bronchoscopic interventions (BI) done.
Results: Mean age of patients was 49.5±16.52 years with 76.59% (n=287)
being male. Mortality in male patients was significantly (59.6%Vs 40.4%;
p=0.048).Hemoptysis was mild in 35%, moderate in 40.58% and massive in
24.13%, with 5.3%, 11.7% and 18.6% mortality respectively.
Hemoptysis was due to tuberculosis(active/old) in 54.6%, Pneumonia 20.4%,
Bronchiectasis 15.9%, fungi 14.6% with mortality 8.73%,20.8%,10%,16.4% respectively. Lung cancer seen in 5.6% cases only.Bleeding site was identified on
CT chest in 47.9% and in 43.1% by fiber optic bronchoscopy(FOB) and combined
localize bleeding in 89.4%.Patients who had medical management carried highest
mortality and BAE group reuired further interventions in 68.4%.

N

Percentage

16
15
1
10
4

9.8
11
3.3
20.8
11.1

Before

After 5min

After 30min After 60min After 120min

EBT [°C, mean±s.e.m.] 33,04±0,27 33,52±0,27* 33,48±0,27 33,49±0,27* 33,23±0,28
AxT [°C, mean±s.e.m.] 35,65±0,13 35,77±0,24 35,70±0,18 35,58±0,21 35,61±0,25
*Significant change from baseline.

The same pattern was repeated on the day when the subjects had two bars of
Snickers. We did not find significant dose-response relationship between EBT and
the single or double dose of the energy food intake.
Conclusions: Food ingestion affects the level of EBT in healthy subjects over 60
minutes. The failure to establish a dose response relationship between EBT and the
different caloric regimens may indicate that they both happen to be on a plateau
of the dose-response slope.

P3493
Nutritional risk screening 2002 – Application in pneumology
Christina Priegnitz 1 , Ilona Kietzmann 1 , Kerstin Richter 1 , Wolfgang Galetke 2 ,
Winfried Randerath 1 . 1 Instute for Pneumology, University Witten/Herdecke,
Solingen; 2 Pneumology, Krankenhaus der Augustinerinnen, Cologne, Germany
Background: Malnutrition has a prevalence of ca. 20-50% of all inpatients and
is recognized as a relevant risk factor concerning morbidity and mortality. In a
German multicenter study (Pirlich et al., 2006) malnutrition was detected in 27%
of patients, affecting significantly more women. Malnutrition according to the
WHO (BMI <18.5 kg/m2 ) was found in 4.1%. Especially in those over 65 years
age was the most important factor for malnutrition. The aim of the current study
was to assess the prevalence of malnutrition in pneumologic patients using the
Nutritional Risk Screening 2002 (NRS) and to analyze possible relations to age,
sex, disease or length of stay.
Methods: 705 consecutive patients in our clinic specialized in pneumology were
analyzed in respect of age, sex, BMI, disease, malnutrition risk (NRS) and length
of stay.
Results: Risk of malnutrition (MN risk) according to NRS was found in 14.3%
of patients, while according to WHO only 2.5% were malnourished. In those
older than 65 years, these values were 19.6% and 1.5% respectively. There was
no relevant difference between sexes. Age significantly contributed to MN risk
(OR 1.054, p<0.001). A tumorous disease markedly increased MN risk (OR 2.33,
p<0.001), while it was highly reduced in sleep-related breathing disorders (OR
0.04, p<0.001). MN risk was also associated with a significantly longer length of
stay (10.2±9.5 vs. 5.4±6.0 days).
Conclusion: The application of a validated screening tool significantly contributes
to detected patients at risk for malnutrition. Especially patients older than 65 as
well as those with specific diseases need increased attention regarding MN risk.
An early intervention could help to reduce length of stay.

P3494
Non-CF bronchiectasis: Correlation between body mass composition, lung
function, inflammatory syndrome, gender and quality of life
Adina Ţurcanu, Traian Mihaescu. Pneumology, Clinic of Pulmonary Diseases,
Iasi, Romania Pneumology, Clinic of Pulmonary Diseases, Iasi, Romania

Types of management vs mortality in hemoptysis

Medical (n=163)
Bronchoscopic Intervention (n=136)
BAE (n=30)
Surgery (n=48)
Multiple interventions (n=36)

confounders. The aim of this study was to assess the effect of eating easily utilized
energy food on the level and time course of EBT.
Methods: Eleven non-smoking healthy subjects (3 men) at a mean age of 23 years
volunteered for the study. They were trained to measure EBT with a portable
handheld device (X-halo, Delmedica, Singapore). They measured their EBT and
axillary temperature (AxT) in the morning before and 5, 30, 60 and 120 minutes
after eating one bar of Snickers characterized by high energy content (382 kilocalories). On the next day they repeated the measurement after eating 2 bars of
Snickers.
Results: As opposed to AxT, EBT was affected by eating one bar of Snickers:

Conclusions: All cause mortality in hemoptysis was 11.1%.Pulmonary embolism,
lung cancer,necrotizing pneumonia carried higher mortality.Active tuberculosis
had lowest mortality.Surgery had acceptable mortality and is defenative treatment
of choice.

P3492
Effect of energy food intake on exhaled breath temperature in healthy
subjects
Tanya Kralimarkova, Roxana Mincheva, Ryan Kadavil, Jasmine John,
Dimitar Tihomirov, Vasil Dimitrov, Todor Popov. Clinic of Allergy and Asthma,
Medical University Sofia, Bulgaria
Background: Evaluation of the exhaled breath temperature (EBT) is a non-invasive
approach to assess airway inflammation. Measuring it by a portable handheld device (PHD) has made it applicable for field studies and as an individual device
for monitoring. Different activities and ambient influences may act as potential

Background: The impact of bronchiectasis on health care’s costs and quality of
life is important due to prolonged and repeated periods of hospitalization.
Aim: Asses the situation of hospitalized persons diagnosed with non-CF bronchiectasis by studying the relationship between body mass composition,pulmonary function and gender;to study how these parameters correlate with the inflammatory
profile associated with acute recurrent respiratory infections.
Methods: 30 consecutive patients(15 male,15 women) enrolled in 2011,evaluated
through HRCT,bioimpedance,spirometry,inflammatory profile and Saint George
Questionnaire.
Results: We observed that 70% of the patients(12 male and 9 women) had high
percent of fat,the percentage of water was low at 50% of the patients(9 male;6
women);also,the lean percentage was low at 28 patients(equal for both sex).
Regarding the pulmonary function and the inflammatory syndrome we observed
that 90%(27 patients) had abnormal values for CRP and ESR, and all patients had
obstructive dysfunction syndrome(FEV1 between 34-85% from predicted values).
80% of the answers from Saint George Questionnaire indicated that the quality of
life was medium to poor.We correlate this to low percent of lean and water,the
presence of inflammatory syndrome and obstructive respiratory syndrome.
Conclusions: Body mass composition in patients with non-CF bronchiectasis is
modified,more in male than in women,probably due to chronic lung disease and
recurrent infections associated with the inflammatory syndrome.Obstructive lung
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syndrome is present at almost all the patients and with the rest of parameters can
be correlated with the decrease of the quality of life.

P3495
Effects of inhaled saline and oxygen on noninvasive markers of airway and
lung function
Myriam Ehret, Stefan Karrasch, Angelika Kronseder, Stefan Peters,
Dennis Nowak, Rudolf A. Jörres, Uta Ochmann. Institute and Outpatient Clinic
for Occupational, Social and Environmental Medicine,
Ludwig-Maximilians-University, Munich, Germany
Introduction: Inhalation challenges have been shown to induce pulmonary effects,
e.g. an increase in 8-isoprostane levels in exhaled breath condensate (EBC) by
hyperoxic air. The current study examined the sensitivity of noninvasive measures
such as bronchial (FeNO) and alveolar (NOalv) nitric oxide, diffusing capacity
for nitric oxide (DLNO) and carbon monoxide (DLCO), and hydrogen peroxide
(H2 O2 ) in EBC to detect alterations induced by oxidative or osmotic inhalative
stress.
Methods: 20 healthy nonsmoking subjects aged 19-50y inhaled nebulised 3%
hypertonic saline solution (HSS) over 20 min and 100% O2 at a flow of 5l/min
over 30 min on two days. Before and after inhalation spirometry, multiflow exhaled
NO, DLCO and DLNO were measured and EBC was collected and analysed for
H2 O2 using an optimised procedure with inhalation filter.
Results: HSS inhalation induced a median decrease in FEV1 of 3% (P<0.001) and
in DLNO of 1.5% (P<0.05); no changes occurred for DLCO, alveolar volume,
FeNO and H2 O2 . Results for NOalv were ambiguous in both inhalation groups.
Hyperoxic air did not cause significant changes in any other parameter.
Conclusion: These results suggest that HSS inhalation not only causes slight
airway obstruction but also induces alterations of fluid balance in the lung periphery that can be detected via DLNO but not DLCO. DLNO could thus be of
clinical value in the diagnosis of mild pulmonary edema, e.g. related to cardiac
dysfunction.
Supported by German Statutory accident insurance (DGUV), Berlin.

P3496
Cytokine response in the lungs, pleural fluid and serum in children after
thoracic surgery using one- lung ventilation
Dmytro Dmytriiev, Oleksander Katilov, Oleksander Mazulov,
Kateryna Dmytriieva. Anesthesiology and Intensive Care, Vinnitsa National
Medical University, Vinnitsa, Ukraine
Thoracic surgery mandates usually a one-lung ventilation (OLV) strategy with
the collapse of the operated lung and ventilation of the non-operated lung. These
procedures trigger a substantial inflammatory response. The aim of this study was
to analyze the cytokine reaction in both lungs, pleural space and blood in patients
undergoing lung resection with OLV.
Methods: Broncho-alveolar lavage (BAL) fluid of both the collapsed, operated
and the ventilated, non-operated lung, respectively, pleural space drainage fluid
and blood was collected and the concentrations of interleukin (IL)-6, IL-1RA were
determined with enzyme-linked immunosorbent assays in 24 patients.
Results: Substantial inter-individual differences in the BAL fluid between patients
in cytokine levels occurred. In the pleural fluid and the blood these inter-individual
differences were less pronounced. Both sides of the lung were affected and showed
a significant increase in IL-6 (14.2±2.2 and 1.8±0.7 pg/mL (mean ± se) and
IL-1RA (23.2±1.7 and 4.2±2.6 pg/mL (mean ± se) concentrations over time in the
children with one-lung ventilation (OLV) and non one-lung ventilation (p<0.001)).
Except for IL-6, which increased more in the collapsed, operated lung, no difference
between the collapsed, operated and the ventilated, non-operated lung occurred.
In the blood, IL-6 and IL-1RA increased early, already at the end of surgery.
Conclusion: The inflammatory response of cytokines affects both the collapsed,
operated and the ventilated, non-operated lungs. The difference in extent of response underlines the complexity of the inflammatory processes during OLV In
contrast to the cytokines.

P3497
Treatment effect of inhaled prolonged bronchodilator therapy (IPBT)
combined with inhaled glucocorticosteroids (IGCS) on respiratory symptoms
and external respiratory function in MDR pulmonary TB patients with
broncho-obstructive syndrome (BOS)
Galina Kuklina 1 , Vladimir Romanov 2 . 1 Department of Granulomatous Lung
Disease, Central TB Research Institute, Moscow, Russian Federation;
2
Department of Granulomatous Lung Disease, Central TB Research Institute,
Moscow, Russian Federation
Aim: To study treatment effect of IPBT combined with IGCS on respiratory
symptoms and external respiratory function in MDR pulmonary TB patients with
BOS.
Methods: We studied treatment effect of IPBT combined with IGCS on respiratory symptoms of 44 MDR pulmonary TB patients with BOS: fibrotico-cavernous
tuberculosis 16 patients, disseminated tuberculosis 8 patients, caseous pneumonia
6 patients, infiltrative pulmonary tuberculosis with cavities 14 patients. All patients
were treated by standard TB chemotherapy on the base of WHO recommendations.

All patients were treated by one dose of 50/500 mcg of combined IGCS (including
prolonged beta2-agonist-salmeterol and fluticasone propionate) twice a day during
one month. Then this drug was not used during 5 months. Treatment effect was
evaluated, first, at the beginning of the treatment and then at the end of treatment
by this drug and, last, in 6 months, at the end of study. Respiratory symptoms were
evaluated by 5-mark grading system and cumulative index (CI). FEV1 was shown
in percents out of standard indications.
Results: We found that the use of combined bronchodilators CI decreased per
24.3% and dyspnea decreased per 37.5% during one month. And during the next
5 months CI decreased only per 10.3% and dyspnea per 13.3%. FEV1 increased
from 63.3% to 85.4% during one month of inhaled broncholityc combined with
IGCS use.
Conclusion: IPBT combined with IGCS significantly prompts dyspnea decrease
and respiratory symptoms expression and, at the same time, it prompts FEV1
increase.
P3498
Transbronchial lung biopsy, our results in 1197 patients
Ludek Stehlik 1 , Sarka Lefnerova 1 , Pavla Zackova 1 , Radoslav Matej 2 ,
Martina Vasakova 1 . 1 Department of Respiratory Medicine, First Medical School
of Charles University and Thomayer Hospital, Prague, Czech Republic;
2
Department of Pathology and Molecular Medicine, Thomayer Hospital, Prague,
Czech Republic
Background: Transbronchial lung biopsy (TBLB) is routinely performed by pulmonologist to diagnose focal and diffuse lung diseases. Compared with open lung
biopsy, TBLB has lower morbidity and mortality. The authors summarize the
results of 1197 patients who underwent TBLB.
Objective: To evaluate the diagnostic yield of TBLB performed without any
guidance during the procedure in various pulmonary affections.
Methods: Retrospective analysis of 1197 patients who underwent TBLB within the
years 2008 to 2011. Patients were selected in groups according to a disease: focal
lesion, suspected sarcoidosis, interstitial lung disease (ILD) other than sarcoidosis,
pneumonia and bronchial asthma. No method of guidance during the bronchoscopy
was used. The site for TBLB was chosen by a physician after revision of chest
CT or chest radiograph. Results fulfilling the requested morphologic criteria of
specific disease and leading to the final clinical diagnosis were judged to be true
positive.
Results: The overall diagnostic yield of TBLB was 26,6%. Highest sensitivity was
observed in sarcoidosis - 60,2%. In the subgroup of 302 patients with lung cancer,
TBLB confirmed the disease in 142 (47,0%) cases. In the ILD excluding sarcoidosis group sensitivity, specificity, positive-predictive and negative-predictive
value was: 12,4%; 92,9%; 91,4% and 14,8%, respectively. In 18 persons (1,5%)
pneumothorax developed, major bleeding was observed in 7 patients (0,6%). There
was no mortality.
Conclusion: We recommend TBLB for diagnosing focal pulmonary lesions and
morphologic confirmation of sarcoidosis. For its safety TBLB is a convenient
method even in other diseases mainly because numerous patients can avoid
surgical lung biopsy.

381. The good clinical practice: useful case
report
P3499
Intrapulmonary lipoma in children: A case report and literature review
Chunmei Zhu, Ling Cao. The Capital Institute of Pediatrics, Beijing, China
Objective: To help early diagnosis of lipoma in children by reporting a rare case
of intrapulmonary lipoma in a child.
Case presentation: A 13-month-old boy was hospitalized because of cough and
fever. Physical examination revealed rales and wheezing over his lungs. Chest

Figure 1
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radiograph showed patchy infiltration and consolidation near his left hilar. Chest
CT scan showed patchy infiltration and round-shape, hypodense homogeneous
lesions located in the lower lobe of right lung without any calcification. After
19 days of antibiotics treatment, his clinic symptoms and signs disappeared, he
underwent chest CT scan (Figure 1) again after treatment, and the result showed
the patchy infiltration dissolved, however, the lesions in the lower lobe of right
lung remained without any change.
He was discharged. One month and one year later he was examined by chest
MRI. The lesions were diagnosed as intrapulmonary lipoma by T2 weighted MRI
images (Figure 2) with fat suppression.
Conclusions: Intrapulmonary lipoma can also be identified in children. Chest CT
scan and MRI are very important for making correct diagnosis.

P3500
Munchausen syndrome by proxy presenting as unexplained hemoptysis:
A report of two cases
Suleyman Tolga Yavuz 1 , Guzin Cinel 2 , Ugur Ozcelik 2 , Ebru Yalcin 2 ,
Deniz Dogru 2 , Nural Kiper 2 . 1 Department of Pediatrics, Pediatric Asthma and
Allergy Unit, Hacettepe University, Ankara, Turkey; 2 Department of Pediatrics,
Pediatric Chest Diseases Unit, Hacettepe University, Ankara, Turkey
Hemoptysis is a serious symptom in early childhood and further investigation may
be required in some cases. Munchausen syndrome by Proxy (MSBP) must be kept
in mind particularly when suspicious behaviors of the supervisors are observed.
Case 1: A thirteen-month-old boy was admitted with recurrent hemoptysis. He was
hospitalized because of persisting symptoms for four months, however no reason
was found and he was subsequently discharged. Detailed history revealed that
hemoptysis had occurred only in times when he was alone with his mother. Despite comprehensive diagnostic evaluation including laryngoscopy, Computerized
Tomography, bronchoscopy and endoscopy, no definitive etiology was diagnosed.
During his hospitalization, the mother reported new bleedings of the child and
blood stained clothes were noticed. Examination of security footage revealed
that the mother was sneakily obtaining the blood samples of another patient and
deceiving medical staff.
Case 2: An-eight-month old girl was admitted with a history of having vomited
blood for two months. Reluctance of her mother was noticed by the physician
during history taking. Upper endoscopic investigation revealed linear hemorrhagic
lesions at pharynx and tonsils. No definitive etiology was diagnosed despite
comprehensive investigations. During hospitalization, the doctor witnessed that
her mother was injuring the child with her finger and making her bleed. She
was warned about security footage of the room and her complaints resolved
spontaneously.
Munchausen syndrome by proxy is an unusual and difficult to identify cause of
child abuse. It must be taken into consideration particularly in conditions with
secondary gain of family members.

P3501
Thoracic splenosis – Case series and review of the literature
Nissim Arish 1 , Ariel Rockach 1 , Naama Bogot 2 , Irith Hadas-Halperen 2 ,
Gabriel Izbicki 1 . 1 Pulmonology, Shaare-Zedek Medical Center, Jerusalem, Israel
Introduction: Splenosis is a rare finding of ectopic splenic tissue found within
the thoracic cavity, abdomen or peritoneal cavity. In thoracic splenosis the splenic
tissue most often grows in the form of a nodule and the auto-transplantation is
usually caused by a previous penetrating or blunt trauma to the thoracic-abdominal
region, resulting in splenic rupture.
Cases: We present three cases of thoracic splenosis. All the patients were Caucasians male aged 40-63 presenting with pleural masses that mimicked malignancy,
who were eventually diagnosed as thoracic splenosis. All of them had a history of
traumatic event to their upper abdomen which occurred 13-40 years ago resulting
in splenectomy.
Methods: We made a Medline search in order to find all the cases of thoracic
splenosis. We reviewed the cases in order to specify this rare condition.
Results: We found 39 case reports of patients diagnosed with thoracic splenosis.
In the majority of the cases the patients are asymptomatic and are incidentally
diagnosed with left hemithorax pulmonary lesions found via chest radiography
or thoracic computed tomography. The average period of diagnosing thoracic
splenosis from the time of trauma is roughly 21 years and ranges from 6 to 46
years. The diagnosis is challenging and the patients usually undergo extensive
workout including surgical biopsy
Conclusion: We conclude that splenosis is a rare entity but one should think about
this possibility in a patient with a left thoracic mass and a history of abdominal
trauma, splenic rupture and splenectomy.

P3502
Pulmonary sequestration in asymptomatic adults; a plea for conservative
observation
Artemios Dimitriou, Yehudit Rozenman, Issahar Ben Dov. Pulmonary
Department, Sheba Medical Center, Tel Aviv, Israel Radiology Department, Sheba
Medical Center, Tel Aviv, Israel Pulmonary Department, Sheba Medical Center,
Tel Aviv, Israel
Background: Pulmonary sequestration (PS) is a rare congenital anomaly.Due to
recurrent infections, the treatment in children is surgical removal of the sequestrated
lung and this recommendation expands to adulthood.
Objective: To test if asymptomatic or mildly symptomatic adults with PS could
be offered conservative follow up instead of surgery.
Methods: We conducted a case series analysis of all patients above 20 yrs old, with
sequestration seen in our institute from 2000-2012.Diagnosis, symptoms, patient
characteristics, natural course and treatment were reviewed.
Results: During a median follow up of 7.8yrs, no major infection occurred and the
lesion size remained unchanged in 4/5 patients while mild infection that resolved
with oral antibiotics was noted in 1/5.

Conclusion: In asymptomatic or mildly symptomatic adult patient with lung
sequestration, conservative follow up instead of surgery is a legitimate option.

P3503
Acquired tracheoesophageal fistula – A rare cause of chronic episodic cough
Amitesh Gupta 1 , Saurabh Kansal 2 , A.P. Kansal 1 , Bidhi Chand 1 . 1 Chest and
Tuberculosis, Govt. Medical College, Patiala, Punjab, India; 2 ENT, Dayanand
Medical College, Ludhiana, Punjab, India
Introduction: Acquired tracheoesophageal fistula(TOF) is a rare entity and occurs
as a result of trauma, malignancy, granulomatous infection, any previous surgery
of trachea and oesophagous. Symptoms include uncontrolled coughing after swallowing. The majority of acquired fistulas occur at cervico-thoracic junction.
Case report: We report a case of 55 yr female who presented to us with cough
and regurgitation particularly after intake of liquids since two mths. There was no
history of tuberculosis or malignancy. Patient was on antihypertensive agent for
four mths but not on ACE inhibitors. On routine investigations TLC and ESR were
raised but chest xray was normal.
Sputum was negative for AFB. Patient was managed on lines of Gastro Esophageal
Reflux Disease with no improvement. CECT chest showed consolidative changes.
Nothing significant found in upper GI endoscopy. Barium swallow revealed the
passing of contrast into trachea and in bronchi, showing the presence of tiny fistula
at C3-C4 vertebral level. Due to higher position of fistula, patient was advised to
undergo surgery.
Discussion: An acquired TOF bypasses the laryngeal protection and leads to
repeated aspiration. We are reporting a rare case of acquired TOF possibly of
infective etiology which is a rare occrence at such a age. It was also the cause
of chronic episodic cough in this patient which was not relieved with various
treatments. Malignant and traumatic causes have now superseded infection. Barium swallow will demonstrate the defect in 70% of lesions. The management of
acquired TOF inolves minimizing further aspiration to prevent pulmonary infections. Definitive management involves stenting or surgical repair with treatment of
underlying cause.

Abstract P3502 – Table 1. Diagnosis, location, origin of arterial vessel, and symptoms
Patient
1
2
3
4
5

Diagnosis

Location

Origin of Vessel

Follow up (yrs)

Exacerbations

Life threatening events

MDCTA, MRA, Gallium Scan, CT guided Biopsy
MDCTA
MDCTA, PET-CT.
MDCTA, PET- CT.
MDCTA

LLL
RLL
LLL
RLL
LLL

TA
TA
Abdominal Aorta/Celiac trunk
TA
TA and Celiac Trunk

11
5
6
11
6

0
0
0
0
2

None
None
None
None
None

CTA, computer tomography angiography; PET, Positron Emission Tomography; LLL, Left lower lobe; RLL, Right lower lobe; TA, Thoracic Aorta.
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P3504
An unusual cyst of posterior mediastinum: Mullerian cyst
Mehmet Dakak 1 , Baris M. Poyraz 2 , Safak Bulut 3 , Cihangir Dogu 4 ,
Selçuk Bilgin 4 . 1 Thoracic Surgery Department, Private TOBB ETU Hospital,
Ankara, Turkey; 2 Chest Diseases Department, Private TOBB ETU Hospital,
Ankara, Turkey; 3 Pathology Department, Private TOBB ETU Hospital, Ankara,
Turkey; 4 Intensive Care Unit, Private TOBB ETU Hospital, Ankara, Turkey
In this case, we report a newly categorized mediastinal cyst called Mullerian cyst,
which was reported for the first time by Hattori et al in 2005. A 51-year-old female
patient was admitted to our hospital with the complaint of dysphagia. T2- weighted
chest magnetic resonance imaging (MRI) showed a cystic lesion attached to the
vertebral column in the posterior mediastinum.
tions along the interlobular septa and subpleural regions. A transbronchial lung
biopsy confirmed the diagnosis of PAM.

P3506
Benign metastatic leiomyoma of uterus with lung damage
Ivetta Dvorakovaskaya, Dali Dzadzua, Irina Platonova. Laboratory of
Pathomorphology, Research Institute of Pulmonology, St. Petersburg, Russian
Federation

The patient underwent right thoracotomy. The cyst was tightly attached to esophagus and corpus of the 5th thoracic vertebra. The intact cyst was freed from
posterior mediastinum.

Benign metastasizing leiomyoma of uterus is difficult to diagnosis extrauterine
metastatic leyomyomatous lung lesion without histologic signes of malignancy.
Aim: To present a rare case of uterus leiomyoma metastasizing into the lungs that
shows difficulties in diagnosis and choice of adequate treatment.
Materials and methods: The woman, 46 year, was subjected to hysterectomy
with uterine appendages in 2004. Through 5 years multiple masses were observed
on the thorax x-ray that interpreted as lung metastases. With videothoracoscopy
marginal resection of S4 on the right was performed. Histological sections were
stained with hematoxylin-eosin and van Gisone. Immunohistochemical study was
performed.
Results: Histological study revealed leiomyoma consisting of many small nodules
of leiomyomatosis proliferation with multicellular foci, tendency to myxomatosis, and nuclear changes (polymorphism, blurred nuclear membranes, variety of
chromatin content). Mitosises were absent. The histological structure of nodes
removed from lungs and uterus was identical. High expression of antibodies to
smooth muscle actin (SMA), expression of receptors Esr and Prs in uterine and
pulmonary nodes indicated histological identity of the process that allows us to estimate changes in the lungs as metastasis. The patient was recommended hormone
therapy (antiestrogen drugs in combination with tamoxifen).
Conclusion: Immunohistochemical study is necessary to determine the exact
diagnosis of benign metastasizing leiomyoma of uterus with lung damage.

P3507
Hyper eosinophilic syndrome in a young female – A rare disorder
Yannawar Anand 1 , Ram Chopra 1 , Nita Munshi 2 , Nani Wadekar 3 ,
Vaibhav Pandharkar, Chintan Patel, Sharad Patil 1 , Manisha Bhosle 1 . 1 Chest
Medicine, Ruby Hall Clinic, Pune, Maharashtra, India; 2 Pathology, Ruby Hall
Clinic, Pune, Maharashtra, India; 3 Radiology, Ruby Hall Clinic, Pune,
Maharashtra, India
It was lined by a ciliated tubal-type epithelium and had a thin wall composed
of smooth muscle. The epithelium showed estrogen and progesterone receptor
expressions immunohistochemically. Mullerian cysts arise from remnants of the
Mullerian duct and can be located anywhere along the path of Mullerian duct
regression. Pelvis is the most common localization and their occurrence in the
mediastinum is extremely rare. However mediastinal mullerian cyst is newly
known entity, it should be kept in mind for the differential diagnosis of posterior
mediastinal cysts.

P3505
First presentation of a case of pulmonary alveolar microlithiasis with
spontaneous pneumothorax
Naseh Sigari 1 , Shilan Mohammadi 2 . 1 Internal Medicine, Kurdistan University of
Medical Sciences, Sanandaj, Kurdistan, Islamic Republic of Iran; 2 Pediatric
Medicine, Kurdistan University of Medical Sciences, Sanandaj, Kurdistan,
Islamic Republic of Iran
Pulmonary Alveolar Microlithiasis (PAM) is a rare disease of unknown etiology.
It is characterized by the presence of small calculi within the alveolar space.
Clinical features vary and some patients may be asymptomatic for a long time
with subsequent occurrence of dyspnea, dry cough, chest pain, and ultimately,
respiratory failure. Recurrent spontaneous pneumothorax is a late complication
of the disease. Herein we report a case of alveolar microlithiasis in a 42-year
old male whose first presentation was the symptoms of pneumothorax. He was
admitted with sudden onset dyspnea and right sided pleuretic chest pain. After
treatment of pneumothorax with insertion of chest tube, pulmonary function revealed normal indices, The chest radiograph demonstrated diffuse confluence of
dense micronodular infiltrate.
High-resolution CT scan revealed diffuse ground glass attenuation and calcifica-

Hypereosinophilic syndrome (HES) is characterized by blood eosinophilic count
1500 or more for 6 months & eosinophillic infiltrations of multiple organs like
heart,bonemarrow,skin, CNS.We report a unique case, rare in a female
Case report: 20 years old female had progressive dyspnoea since 1year. One report
with her showed peripheral eosinophilia of 27% Respiratory system revealed signs
of left pleural effusion wih fluid eosiophilia Evaluated for this presentation Absolute eosinophillic count was 2750 cells. PFT,ECG were normal.CT thorax revealed
RA thrombus & RV infiltrations and cardiac MRI showed typical endomyocardial
fibrosis in RV.
Echo showed RA thrombus & apical fibrosis in RV. HES was considered strong
possibility.Bone marrow showed 37% eosinophils,no blast cells.

Other causes of eosinophillia were ruled out. Diagnosis of HES was confirmed.
BCR-ABL& FIP1L1-PDGFRA-a fusion gene were negative. Patient responded to
oral steroids & azothoprime.
Discussion: Multiple organ invovement with eosinophils is an important diagnostic criterion of HES. Malignant transformation is known. Early diagnosis,
identification of disease variant are required to prevent fatal outcome.
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P3508
Bronchial artery aneurysm with hemothorax – A case report
Catia Araujo, Natalia Andre, Maria Joao Tavares, Antonio Domingos.
Pneumologia C, Centro Hospitalar de Torres Vedras, Torres Vedras, Portugal
Bronchial artery aneurysm (BAA) is a rare condition (fewer than 40 cases have
been reported in the literature), observed in less than 1% of all cases of selective bronchial arteriography. BAA is often diagnosed when it ruptures, with the
most common symptoms being acute dyspnea, severe chest/back pain, hemoptysis/hematemesis (rupture into the lung/esophagus), symptoms of shock and
sometimes hemothorax.
The authors report a case of a 65-year-old male patient, suffering of hypertension
and permanent atrial fibrillation (treated with warfarin 5mg/day), with no previous history of pulmonary pathology, who presented with fever, wheezing, cough
and hemopurulent sputum 4 days before. The chest radiography showed middle
lobe (ML) and lower right lobe (LRL) consolidation leading to the diagnosis of
community acquired pneumonia.
About 48 hours after the admission the patient had an episode of massive hemoptysis, severe dyspnea, wheezing and signs of shock, with a chest radiography
showing a total right lung opacification. The bronchoscopy showed multiple clots
in the ML and LRL, the right thoracentesis drained 2000cc of hematic fluid
and the thoracic angio-computerized tomography documented an aneurysm of the
right bronchial artery (8mm) and a contained rupture of a huge aneurysm of the
intra-pulmonary branch of that artery (2.4cm) with intra-pulmonary hematoma
and right hemothorax. Accordingly to the situation the patient was immediately
submitted to surgery.
A massive hemothorax from a ruptured BAA is very rare. Though, this possibility
must be considered in the absence of trauma history or other more common causes
of hemothorax.

P3509
Respiratory findings of acromegalic patients
Muhammed Emin Akkoyunlu 1 , Fatmanur Karaköse 1 , Mahmut Muzaffer Ilhan 2 ,
Levent Kart 1 , Hatice Ozcelik 1 , Mehmet Bayram 1 , Murat Sezer 1 ,
Ertugrul Tasan 2 . 1 Chest Disease, Bezmialem Vakif University, Istanbul, Turkey;
2
Department of Endocrinology, Bezmialem Vakif University, Istanbul, Turkey
Acromegaly results from the long-term hypersecretion of growth hormone (GH)
and elevation of levels of its peripheral mediator insulin-like growth factor1.Acromegaly is known to signicantly increase mortality rate. Cardiovascular
diseases are the most common causes of death in acromegalic patients. Moreover
acromegalic patients with cardiac hypertrophy have a decreased cardiopulmonary
performance during exercise as compared to normal subjects. The aim of our study
was to assess pulmonary functions and the cardiopulmonary response to exercise
in acromegaly. Ten patients who were followed by endocrinology department
outpatients clinic were enrolled to study. Disease activity was evaluated by growth
hormone levels. All the patients were evaluated by the body measurements, pulmonary function tests, body plethismography results. CPETs of the patients were
performed. Ten patients(2 Male, 8 Female) were enrolled to study. Two of them
were new diagnosed active acromegaly and 8 of them were under treatment. Mean
age was 37.8±10,5. Two patients were evaluated for pulmonary function for the
study before treatment while they were active disease duration. All the patient’s
FEV/FVC ratio were greater than %70 (Mean: 80.7±8,8). All the TLC values of
the patients were nearly upper limit of normal.When the CPETs were performed, 2
patients whose active disease test were ended because of the early arrhythmia and
hipertension. None of the patients could reach maximal exercise capacity because
of the muscular fatique and all the patients VO2 max were reduced.Non invasive
CPET results were compatible with poor effort.

P3510
A rare cause of hemoptysis: Munchausen syndrome
Guzin Cinel 1 , Suleyman Tolga Yavuz 2 , Ugur Ozcelik 1 , Ebru Yalcin 1 ,
Deniz Dogru 1 , Nural Kiper 1 . 1 Department of Pediatrics, Pediatric Chest
Diseases Unit, Hacettepe University, Ankara, Turkey; 2 Department of Pediatrics,
Pediatric Asthma and Allergy Unit, Hacettepe University, Ankara, Turkey
Hemoptysis is a serious and sometimes life-threatening symptom that requires
broad evaluation, including invasive procedures.Neverthless in a group of patients, the cause of hemoptysis may not be elucidated despite extensive investigations.Factitious hemoptysis is a manifiestation of Munchausen syndrome that
describes a group of patients who intentionally produce or feign symptoms or
disabilities; and it must be kept in mind in the differential diagnosis of unexplained
hemoptysis.Here we report 5 patients diagnosed as Munchausen syndrom whose
complaints were hemoptysis.
Patients: Five patients (1 male,4 females), median age 15 (10-16,5), described
hemoptysis occurring with cough or sputum.Symptom duration was 6 (1-24)
months.They had not hematemesis or melena. Despite having hemoptysis everyday, or once in 2 or 3 days, hemoglobin values varied between 12,2-14,8
(median 13,2) g/dL. Chest x-rays, computed tomography of thorax, laryngoscopy,
flexible bronchoscopy, hematological survey related with bleeding diathesis were
normal in all patients. Accompanying psychiatric problems were determined in
two patients with detailed history. In one patient, detailed physical examination
revealed multiple crusted and bleeding bitched lesions on the buccal mucosa. One

patient brought us 3mL red fluid in a plastic cup as her bloody cough, but it was
cherry juice. The other patient had problems with her school and family; and her
hemoptysis was existing when she had bad notes at school.
Munchausen syndrome should be considered in the differential diagnosis of hemoptysis of unclear etiology, especially when accompanied by changing symptoms
and in patients with a calm manner despite dramatic complaints.

P3511
Eosinophilic pneumonia – Our own experience with diagnosis and treatment
Jan Plutinsky, Ivan Marget, Stanislav Majernik, Daniel Magula,
Frantisek Dvorak. 2nd Pneumology, Specialized Hospital of St.Zoerardus, Nitra,
Slovakia (Slovak Republic)
Eosinophilic pneumonia (EP) is a rare disease. Some EP could be caused by
concomitant diseases (CD), while in others the cause is unclear (idiopathic). EP is
divided into acute (AEP) and chronic (CEP) forms.
The aim: The authors share their own experience with EP diagnosis and treatment.
Methods: EP was diagnosed in 23 patients (pts). Clinical examination, X-ray, CT,
laboratory examinations with a peripheral blood count of eosinophils (Eo), microbiology, mycobacteriology, fiberbronchoscopy or histology were used. The pts
were divided into two groups: AEP and CEP. Statistical analysis was performed.
Results: 15 F, median age 66 yrs (36-87) and 8 M, median 67 yrs (55-85) had one
of the two forms: AEP in 7 pts and CEP in 16 pts. The main clinical symptoms
were dyspnoe in 20 pts (95.2%), cough in 19 pts (90.5%), fever in 17 pts (80.9%),
pain in 5 pts (23.8%). AEP or CEP was the result of CD in 3 pts (toxoplasmosis), in 1 pt. with sarcoidosis, rhinitis and in 2 with allergic bronchopulmonary
aspergillosis. In 17 pts no CD was identified. A statistical significance was found
between the age of pts with AEP (56±12.2) and CEP (67.8±12.9) (p<0.05). There
were no statistically significant differences between the absolute Eo count in M
(614.8±279.3) and F (709.3±811.3) and in the groups of AEP (860.7±976.7) and
CEP (579.6±429.3). 11 pts have been continually treated with corticosteroids, 8
pts temporarily. The longest treated patient has been receiving corticosteroid for
more than 13 yrs.
Conclusions: EP is a very interesting disease. Treatment with antibiotics is unsuccessful, but corticosteroid treatment leads to a dramatic improvement. Dividing
EP into AEP and CEP is not so clear cut.

P3512
Drug excipients allergy
Vipulkumar Shah. Allergy & Asthma, Allergy Clinic, Surat, Gujrat, India
Introduction: Because of its rarity, drug excipients allergy is often unsuspected by
the doctors. Some times the active drug is blamed and discontinued unnecessarily
when the real culprit is drug excipients.
This was suspected when patients reported exacerbation of urticaria with anti
histaminic which are actually used for treating urticaria. After suspecting drug
excipient as the cause of allergy.
Material: To know actual cause it was decided to do patch testing with common
drug excipients. The common excipient selected were Yellow Tartrazine, Titanium
Dioxide, Sunset Yellow, Brilliant Blue, Quinolone Yellow, Talcum, and Ponaceue
4R.
Method: Patch testing material were prepared by using the basic material and
suitable vehicle. 24 patients were selected for patch testing. Patch was put on
patients back after 48 hrs reading were taken to confirm the skin sensitivities.
Result: Out of 24 patients 15 patients were positive for Yellow Tartrazine only, 3
patients showed positive to Titanium Dioxide. 2 patients were positive to Quinolone
Yellow and Talcum. 2 were positive with Brilliant blue. 3 patients were positive
Yellow Tartrazine, Sunsets Yellow and Talcum.
Conclusion: Drug excipients play an important role in causation is required to be
standardised for patch testing. This type of patients should be treated in view of
such investigations and preferably treated with drug without excipients.

P3513
Rosai-Dorfman disease: Presentation of a clinical case
Rubén Garrido 1 , Elisa Barrera 2 , Elías Abbud 1 , Karla Cabada. 1 Department of
Neumology and Thoracic Surgery, Specialty Medical Center, Juarez City, CHIH,
Mexico; 2 Institute of Biomedical Sciences, Autonomous University, Juarez City,
CHIH, Mexico
Introduction: Rosai-Dorfman disease (RDD) is a rare histiocytic proliferative
process, infrequent and idiopathic, benign with painless cervical or systemic
linfandenopathy, fever, leukocytosis, polyclonal hypergammaglobulinemia and accelerated erythrocyte sedimentation. In a low percentage, there are extranodal
manifestations. The histological diagnosis consists of filling of sinusoids in ganglia with linfocytes, plasmatic cells and histiocytes positive for S100, CD68,
absence of CD1a and emperipolesis.
Case report: 49-year-old female patient, who was a heavy smoker is presented
with severe dyspnoea, three months evolution and chest oppression sensation, with
edema of face, neck and arms. The erythro sedimentation was accelerated (90
mm/hr). Chest x-rays showed mediastinum widening and tumor in the pulmonary
right hilum. The computerized tomography showed right hilum hyperdensity of 7
cm. The bronchoscopy with biopsy showed right bronchi infiltrate with tumoral
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aspect. The hysthopathological findings revealed hysthiocyte proliferation and others with eosinophilic cythoplasma with fibrosis and lymphoid cells. Emperipolesis
and plasmatic cells where identified, with Russel bodies. With the diagnosis 120
mg a day of ’attack dose’ was initiated, continuing with 40 mg/day during 6
months with favorable response reducing the size of the lesion.
Discussion: In this case, the manifestation of the disease was dyspnoea produced
by the bronqueal obstruction and compression of the superior vena cava due to
the hilum infiltrative histiocytic mass, so our initial probable diagnosis was a
bronchogenic cancer. This extranodal manifestation is infrequent, but it is to be
taken into account as part of the pulmonary and mediastinal pathology.

P3514
Three tumors in a young woman with Cushing’s syndrome
Lizza Hendriks 1 , Remy Mostard 1 , Eric van Haren 1 , Linda van de Winkel 2 ,
Patrick van Battum 2 , Wendy Schreurs 3 . 1 Pulmonary Medicine, Atrium Medical
Centre, Heerlen, Netherlands; 2 Internal Medicine, Atrium Medical Centre,
Heerlen, Netherlands; 3 Nuclear Medicine, Atrium Medical Centre, Heerlen,
Netherlands
Case: A 38-year old female with no relevant medical history was referred to
internal medicine with clinical features comparable with Cushing’s syndrome.
Laboratory results suggested ectopic adrenocorticotropic hormone (ACTH) production. The pituitary gland had a normal aspect on magnetic resonance imaging
but computed tomography of the chest showed a smooth, oval mass in the posterior
mediastinum and a nodule in the left upper lobe. Differential diagnosis consisted
of carcinoid, small cell lung cancer or neurogenic tumor. Bronchoscopy showed
no endobronchial lesions but both lesions could not be reached with fluoroscopic
guidance. On 18 F-deoxyglucose positron emission tomography (18 FDG-PET) increased 18 FDG uptake was seen in the mediastinal mass and in the right gluteal
region, but not in the left upper lobe. Somatostatin scintigraphy showed uptake in
the left upper lobe, but not in the other masses. Histological biopsy of the gluteal
mass showed a desmoid type fibromatosis. Wedge resection with peroperative
frozen section of the left upper lobe mass was performed and a typical carcinoid
(T1a) was found. For treatment and staging resection of the left upper lobe with
mediastinal lymph node sampling and resection of the mediastinal mass followed
in the same session. The resections were complete but one lymph node (N2)
was positive for carcinoid metastases. The mediastinal mass appeared to be a
schwannoma.
Conclusion: Cushing’s syndrome caused by ectopic ACTH in a T1aN2M0 typical
carcinoid. Furthermore, the two PET-positive lesions appeared to be a schwannoma and a desmoid type fibromatosis. This case stresses the importance to link
presenting condition with imaging features and to obtain histological confirmation.

P3515
The treatment of a non-Largenhans-cell histiocytosis, Erdheim-Chester
disease: A-case report
Dane Ediger 1 , Asli Gorek Dilektasli 1 , Ahmet Ursavas 1 , Duygu Koprucuoglu 1 ,
Saduman Balaban Adim 2 , Gokhan Gokalp 3 , Ugur Yayla 4 , Ercument Ege 1 .
1
Department of Pulmonary Diseases, Uludag University Faculty of Medicine,
Bursa, Turkey; 2 Department of Pathology, Uludag University Faculty of
Medicine, Bursa, Turkey; 3 Department of Radiology, Uludag University Faculty
of Medicine, Bursa, Turkey; 4 Department of Ophthalmology, Uludag University
Faculty of Medicine, Bursa, Turkey
Erdheim-Chester disease (ECD) is a rare, non-Largerhans histiocytosis with multisystem involvement. Pulmonary involvement is uncommon. We present a 46-yearold woman who presented with chronic chough, dyspnea and yellowish plaques
in the periorbital area. She was previously diagnosed as diabetes insipidus. Chest
radiographs showed bilateral diffuse interstitial infiltrates.
Symmetric sclerotic bone lesions, dural nevre thickening were defined on imaging
studies. Histopathologic examination of the skin lesions revealed infiltration of
CD-68 positive foamy histiocytes. She was diagnosed as ECD with pulmonary,
pituitary, skeletal, orbita, central nervous system and skin involvement. Following first-line treatment with corticosteroids her syptoms worsened. Treatment
with interferon-alpha was started. She had an marked improvemet in symptoms,
radiologic findings and skin involvement under this treatment.

Conclusion: ECD should be considered in the differential diagnosis of interstitial
lung diseases. As there is no standard treatment for this disorder, interferon-alpha
can be effective in the treatment of Erdheim-Chester disease.

P3516
High grade laryngeal stenosis caused by an extramedullar metastasis of
plasmocytoma
Joern Brune. Pneumology, Lung Centre Hemer, Hemer, Germany
We report the case of a 69-year-old woman who presented to our department with
rapidly progressive hoarseness, stridor and dyspnea for week. The patient had a
history of multiple myeloma for 3 years and resected breast cancer for 1 year.
On fiberoptic bronchoscopy a high grade (>80%) right sided lanryngeal submucosal mass, affecting both supra- and infraglottic parts of the larynx, was found
the reason for her symptoms. We performed a surgical tracheostomy consiedering
it the only viable option of airway management.
An MRI scan of the neck revealed a right sided cervical mass of 7x3cm, as
well as an enlarged lymph node in the right supraclavicular region (1R). Biopsy
was performed both of the lymphnode (core needle biopsy) and the laryngeal
mass (EBUS-TBNA). The histological and immunohistochemical findings were
consistent with metastasis of the known multiple myeloma.
Extramedullar metastasis of multiple myeloma is a rare complication of the disease
occurring. Laryngeal stenosis due plamocytoma has been described in pediatric
patients, but never in adult patients before.

P3517
Urinary incontinence in adult bronchiectasis patients: Common but treatable
Jonathan Miller 1 , Hilary Tedd 1 , Jackie Rees 2 , Anthony DeSoyza 1 .
1
Bronchiectasis Service, Newcastle NHS Foundation Trust, Newcastle, United
Kingdom; 2 Continence Service, Newcastle NHS Foundation Trust, Newcastle,
United Kingdom
Background: Patients suffering from urinary incontinence (UI) often avoid seeking medical attention, due to embarrassment, consequently remaining untreated.
UI negatively impacts of quality of life, psychological health and relationships.
In patients with non-CF bronchiectasis, it may also reduce adherence to chest
physiotherapy. UK Physiotherapy Guidelines (2009) suggets screening for UI in
patients with non-CF bronchiectasis.
Methods: Screening at new specialist bronchiectasis clinic for symptoms of UI,
with referral onto Continence specialist services.
Results: Of the initial 116 patient referred to the bronchiectasis service, 76 were
female. 55% of female patients had UI (UI-Br). 87.5% of UI-Br patients reported
symptoms for over 5 years, with 40% of patients describing symptoms of over
10 years duration. 37% reported UI as having a terrible impact on quality of life.
Patients were assessed by a Continence Nurse Consultant. A personalised UI management plan was formulated, including education on pelvic floor strengthening,
urge suppression and voiding techniques. Other techniques used included bladder
retraining (40%) and toilet rescheduling (40%). Over 60% of patients have been
discharged by the Continence Service, following symptom improvement.
Conclusions: In asking about UI, in line with UK guidelines, we identified
symptomatic patients and referred them onto an appropriate specialist service. We
identified a high prevalence of UI in female patients with non-CF bronchiectasis.
Patients suffered symptoms for a prolonged period with a significant impact on
quality of life. Through appropriate specialist input, these distressing symptoms
have been improved in the majority of our patient group.

P3518
Hypogammaglobulinemia, reduced B cell count and recurrent
sinopulmonary infections: Good’s syndrome
Murat Türk, Nurdan Köktürk, Numan Ekim. Pulmonary Medicine, Gazi
University School of Medicine, Ankara, Turkey
A 62-year-old woman with a history of thymectomy for capsule-invasion-free, type
AB thymoma, presented with cough, dyspnea and fever. She had frequent respiratory tract infections for 9 months. Her initial physical examination was normal.
Abnormal laboratory studies on admission were anemia,leukocytosis, proteinuria,
elevated erithrocyte sedimentation rate, C-reactive protein and procalcitonin levels. On chest tomography, multiple mediastinal and hiler lymph nodes, bilateral
traction bronchiectasis and milimetric nodules were seen. E.Coli was isolated in
bronchoalveolar lavage. TBNA and TBB were negative for probable thymoma
metastasis.
For the probability of Good’s Syndrome, serum immunoglobulin levels were measured and found normal for IgA, low for IgG and high for IgM. Flow cytometry
demonstrated 8% of CD19+, 12% of CD56+, 14% of CD57+, 30% of CD4+,
37% of CD8+ cells in total lymphocytes; consistent with B-cell immunodeficiency.
With the diagnosis of Good’s Syndrome, intravenous immunoglobulin treatment
was started. During her follow-up,she was hospitalized twice for respiratory tract
infections. Now she is on ciprofloxacin profilaxis.
Good’s syndrome is a rare cause of combined B or T cell deficiency. Its main characteristics are hypogammaglobulinemia, reduced or absent B cells, reduced serum
levels of IgG, IgA and IgM,recurrent sinopulmonary infections caused by encapsulated microorganisms. Management of syndrome includes surgical resection of
thymoma, treatment of infections and immunoglobulin replacement therapy.
Good Syndrome is a rare but treatable condition and it should be considered in
patients with the diagnosis of thymoma and frequent respiratory tract infections.
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Predictive factors of survival in amyotrophic lateral sclerosis patients with
respiratory dysfunction
Inês Neves 1 , Hans Dabo 1 , Inês Belchior 1 , Anabela Marinho 1 , Tiago Pinto 1 ,
Miguel Gonçalves 1,2 , João Carlos Winck 1,2 . 1 Pneumology Department, Centro
Hospitalar de São João, Porto, Portugal; 2 Faculty of Medicine, University of
Porto, Portugal

382. New adjuncts and modalities in pulmonary
rehabilitation

Background: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder
that causes severe respiratory dysfunction which is the major cause of death. Early
management of respiratory symptoms may improve outcomes and survival.
Aim: Describe survival of patients with ALS and respiratory dysfunction and
identify predictive factors of survival.
Methods: Retrospective analysis of patients with ALS evaluated in an outpatient
setting. Ventilatory support data was screened. Kaplan-Meier survival analysis was
performed and predictive factors were evaluated by Cox multivariate regression.
Results: 60 patients (25 females) with a median age of 64.5 years (range 34-80)
were analyzed. At presentation, 33 patients (55%) had slow bulbar-onset and
27 (45%) rapid bulbar-onset. Non-invasive ventilation (NIV) was initiated in 52
patients (86.7%), with a mean vital capacity of 1698.0±768.0 L and 22.0±40.8
months after diagnosis. Mean duration of NIV was 19.6±23.7 months. Mechanical
assisted cough was used in 23 patients (38.3%). Gastrostomy was performed in
21 patients (17 rapidly bulbar) and tracheostomy in 10 (9 rapidly bulbar) after a
mean time of 13.6±17.0 months under NIV. The 5-year survival was 48%. The
median overall survival and survival after respiratory muscle aids initiation was
significantly higher in slowly bulbar patients compared with rapidly bulbar (p=0.03
and p<0.01, respectively). In multivariate analysis, predictive factors of survival
were younger age, slow bulbar-onset, and early NIV initiation.
Conclusion: Survival may be prolonged in patients with ALS and respiratory dysfunction with early NIV initiation. Age and bulbar onset have significant negative
impact on survival.

P3519
Expiratory muscle activity and nasal expiratory pressure during reverse sniff
Tsuyoshi Ichikawa 1,2 , Masanori Yokoba 1,3 , Naohito Ishii 3 , Akira Takakura 4 ,
Atsuhiko Matsunaga 3 , Masahiko Kimura 3 , Tadashi Abe 5 , Noriyuki Masuda 1,4 ,
Paul Easton 6 , Masato Katagiri 1,3 . 1 Graduate School of Medical Sciences,
Kitasato University, Sagamihara, Kanagawa, Japan; 2 Rehabilitation Medicine,
Tokai University Oiso Hospital, Oiso, Kanagawa, Japan; 3 School of Allied
Health Sciences, Kitasato University, Sagamihara, Kanagawa, Japan; 4 School of
Medicine, Kitasato University, Sagamihara, Kanagawa, Japan; 5 School of
Medicine, Tokai University, Isehara, Kanagawa, Japan; 6 Department of Clitical
Care Medicine, University of Calgary, AB, Canada
The evaluation of expiratory muscle strength is of clinical importance in patients
with neuromuscular respiratory disease. Maximal expiratory pressure (MEP) has
achieved wide acceptance as a simple non-invasive measurement of expiratory
muscle strength. However, MEP measurement is difficult for neuromuscular disease patients. In this study, we measured expiratory muscle activity during reverse
sniff, a maneuver akin to “blowing your nose”, and we analyzed the relationship
between expiratory muscle activity and reverse sniff nasal expiratory pressure
(RSNEP).
In 5 healthy subjects, mean age 21.2 yrs, weight 69.2 kg, height 176.6 cm, we
inserted fine wire electrodes into transversus abdominis muscle (TA) using highresolution ultrasound. RSNEP was measured through a catheter that occluded one
nostril, while the contralateral nostril remained open. Subjects performed short,
sharp, maximum and variable intensity of reverse sniff, beginning from FRC
while standing. TA EMG activity was expressed as percent of maximum EMG
(%EMGmax) throughout respiratory and non-respiratory maneuvers.
Mean MEP was 80.8±0.6 cmH2O. Mean maximum RSNEP was
34.9±18.7 cmH2O, and mean TA EMG activity at maximum RSNEP was
73.9±23.6%EMGmax. TA EMG activity increased with stepwise increments
in RSNEP. In every subject, the linear relationship between RSNEP and TA EMG
activity was significant (r = 0.56-0.98, p<0.05).
We conclude that RSNEP corresponds to the activity of the expiratory muscle
transversus abdominis, and that this simple maneuver may be useful for assessment
of expiratory muscle strength.
This study was approved by Kitasato university human ethics committee. This
work was supported by MEXT of Japan KAKENHI (2350061).

P3522
Short-form Sun-style Tai Chi as an exercise training modality in people with
COPD: A randomised controlled trial
Regina Wai Man Leung 1 , Zoe McKeough 2 , Matthew Peters 3 , Jennifer Alison 2 .
1
Department of Physiotherapy, Concord Repatriation General Hospital, Concord,
NSW, Australia; 2 Discipline of Physiotherapy, Faculty of Health Sciences,
University of Sydney, Lidcombe, NSW, Australia; 3 Department of Thoracic
Medicine, Concord Repatriation General Hospital, Concord, NSW, Australia
The aims of the study were, in people with COPD to: determine the effect of
short-form Sun-style Tai Chi (SSTC) compared to usual medical care on exercise
capacity, balance and quality of life (Part A) and investigate the exercise intensity
of SSTC (Part B).
Methods: Part A was a single blinded, randomised controlled trial with concealed,
random allocation of participants to either the Tai Chi Group (TCG) or Control
Group (CG) (usual medical care only) after confirmation of eligibility. Participants
in the TCG trained for one hour, twice weekly for 12 weeks at a moderate dyspnoea
or exertion level (score = 3 in a 10 point scale). Part B was a repeated measures
design where participants who had completed training in TCG performed incremental shuttle walk test and SSTC while wearing a portable metabolic system.
Exercise intensity of SSTC was determined by the percent of oxygen consumption
(VO2 ) reserve.
Results: Of 42 participants (mean (SD) age 73 (8) years, FEV1% 59 (16)%
predicted), 38 completed Part A of the study (19 in each group) and 15 completed
Part B. Compared to control, SSTC significantly increased incremental shuttle
walk distance (mean difference, 95% CI 55 metres, 31 to 80) and endurance
shuttle walk time (384 seconds, 186 to 510); reduced medial-lateral body sway in
semi-tandem stand (-12.4 mm, -21 to -3); and increased total score on the chronic
respiratory disease questionnaire (11 points, 4 to 18). The exercise intensity of
SSTC in COPD was 53 (18)% of VO2 reserve.
Conclusion: Short-form Sun-style Tai Chi was an effective training modality
in people with COPD and the exercise intensity was moderate which met the
recommendation for training in COPD.

P3520
Inspiratory muscle training (IMT) as an adjunct to pulmonary rehabilitation
(PR) in patients with severe COPD
Dragan Stojanovic, Oliver Göhl, Benjamin Krämer, Sebastian Fuchs,
Vroni Huber, Michael Wittmann, Konrad Schultz. Fachbereich Pneumologie,
Klinik Bad Reichenhall, Zentrum für Rehabilitation, Pneumologie und
Orthopädie, Bad Reichenhall, Germany
Background: Up to now there is insufficient evidence for IMT as an adjunct to
PR in patients with COPD.
Method: From November 2011 until January 2012 in our clinic 198 COPD patients underwent a 3-week inpatient PR, including 90 with COPD III-IV. Of these
patients the control group (CG, n=38) received standard PR, consisting among
other things of physical training, education, breathing therapy and psychosocial
support. The intervention group (IG, n=52) underwent an additional IMT with at
least 19 sessions. Primary outcome was PImax. Statistics are based on data that
resulted in complete data samples at baseline (t0) and end of PR(t1).
Results: (mean±SD)
In the IG PImax increased by 27%, in the CG only by 11%. There was a significant
intergroup difference (p<0.0021). The improvements in 6MWD, MRC, FEV1 and
CAT tended to be better in the IG, but these differences didn’t reach statistical
significance.
Discussion: Considering all COPD patients (IG + CG) the PR program resulted in
significant improvement in CAT, 6MWD and MRC score among others. The IG
tended to reach greater improvements in these parameters than the CG, especially
in PI max.
Conclusion: IMT appears to be a promising additional therapeutic module to PR.
Abstract P3520 – Table 1
CG (PR)

PI max [kPa])
6 MWD [m])
MMRC Dyspnoeas-score [0–4]
FEV1 [l]
CAT (COPD assessment test) [0–40]

IG (PR+IMT)

t0

t1

t0

t1

6.39±2.11
381.6±112.8
2.74±1.24
1.39±0.42
21.93±6.40

7.10±2.43; +0.71; p=0.0136
419.3±120.2; +37.3; p=0.0001
2.56±1.44; –0.18; p=0.2234
1.45±0.44; +60 ml; p=0.047
19.79±7.15; –2.14; p=0.0437

6.14±2.33
384.9±115.6
2.94±1.37
1.28±0.46
22.12±6.25

7.78±2.43; +1.64; p=0.0000
433.5±109.2; +48,6; p=0.0000
2.18±1.46; –0.76; p=0.0000
1.43±0.54; +150ml; p=0.0000
18.39±6.63; –3.73; p=0.0001
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Breathing retraining in COPD: A Cochrane review
Anne Holland 1,2,3 , Catherine Hill 3,4 , Alice Jones 7 , Christine McDonald 3,5,6 .
1
Physiotherapy, Alfred Health, Melbourne, VIC, Australia; 2 Physiotherapy, La
Trobe University, Melbourne, VIC, Australia; 3 Institute for Breathing and Sleep,
Austin Health, Melbourne, VIC, Australia; 4 Physiotherapy, Austin Health,
Melbourne, VIC, Australia; 5 Respiratory and Sleep Medicine, Austin Health,
Melbourne, VIC, Australia; 6 Medicine, The University of Melbourne, Victoria,
Australia; 7 Rehabilitation Sciences, Hong Kong Polytechnic University, Hong
Kong, Hong Kong
Background: Breathing retraining aims to alter respiratory muscle recruitment in
order to reduce dyspnoea and improve respiratory muscle performance. Our aim
was to determine whether breathing retraining is safe and beneficial for people
with COPD.
Method: The Cochrane Airways Group Specialised Register of trials and the
PEDro database were searched to identify randomised controlled trials comparing
breathing retraining to no breathing retraining or another intervention in COPD.
Primary outcomes were dyspnoea, exercise capacity and quality of life; secondary
outcomes were adverse events.
Results: 16 studies involving 1104 participants with mean FEV1 30-51% predicted
were included. Few studies reported allocation concealment, assessor blinding or
intention to treat analysis. Two studies showed improvement in 6-minute walk
distance after 3 months of yoga involving pranayama timed breathing techniques
(mean difference 45m, 95% CI 29-61m), with similar improvements in single
studies of pursed lip breathing (mean 50m) and diaphragmatic breathing (mean
35m). Effects on dyspnoea and quality of life were inconsistent. Two studies
reported that addition of ventilation feedback (VFB) to exercise training did not
improve dyspnoea, exercise tolerance or quality of life more than exercise training
alone, and one study showed that VFB alone was less effective than exercise
training for improving exercise capacity. No adverse effects were reported.
Conclusion: Breathing retraining in COPD is safe and improves exercise capacity
when compared to no intervention; however there are no consistent effects on
dyspnoea or quality of life. Breathing retraining may not have additional benefits
beyond that offered by exercise training for people with COPD.

P3524
Tai Chi, like it or not? The COPD experience
Regina Wai Man Leung 1 , Zoe McKeough 2 , Matthew Peters 3 , Jennifer Alison 2 .
1
Physiotherapy, Concord Repatriation General Hospital, Concord, NSW,
Australia; 2 Discipline of Physiotherapy, University of Sydney, NSW, Australia;
3
Department of Thoracic Medicine, Concord Repatriation General Hospital,
Concord, NSW, Australia
Aim: To determine the experience of people with COPD to Tai Chi. Methods:
Participants, who finished 12 week short-form Sun-style Tai Chi (SSTC) training
program, completed a survey of eight questions. Each question was answered by
putting a stroke on a 10 cm Visual Analogue Scale with anchors at either end,
ranging from the negative of the question on the left to the positive of the question
on the right. The number of supervised training sessions attended and the number
of days unsupervised home training practised was reported.
Results: Twenty-three participants completed the survey, mean (SD) age 74 (8)
years, mean FEV1 % predicted 59 (17)%. Participants attended 21 (2) supervised
training sessions out of a possible 24 sessions and performed 4 (1) days per week
of unsupervised home training. The Table below indicates the results of four survey
questions.
Tai Chi survey questions (score out of 10 cm)

Mean (SD)

How enjoyable was your Tai Chi exercise program
How helpful was the Tai Chi program at improving
a) Physical fitness
b) Balance
c) Shortness of breath
How hard were the following parts of the Tai Chi program
a) Remembering the movements
b) Balancing during Tai Chi movements
c) Coordinating your breathing and the Tai Chi movements
Would you continue Tai Chi training as your regular exercise regime

8.9 (1) cm
7.9 (2) cm
7.9 (1) cm
7.0 (2) cm
5.3 (3) cm
6.5 (2) cm
7.0 (2) cm
8.4 (2) cm

Conclusion: Participants reported that SSTC was a highly enjoyable exercise
which they perceived improved their physical fitness, balance and shortness of
breath. Compliance with supervised and unsupervised training was high. Importantly, participants indicated that they would continue Tai Chi as their regular
exercise regimen.

control has not been well described. This study aims at exploring the impact of
Tai Chi Qigong(TCQ) exercise training on asthma control.
Methods: This prospective, case-control study recruited adult asthmatics with
pre-bronchodilator FEV1 of ≤75% predicted. In addition to the self-monitored
peak-expiratory flow rate(PEFR) and Asthma Control Questionnaires(ACQ), patients in TCQ and control groups were assessed at 0, 4 and 10 weeks. These
included 6-minute walking distances(6MWD), pre and post-6MW spirometries
and dyspnea indices(Borg), transitional dyspnea indices(TDI), Saint George Respiratory Questionnaires(SGRQ) and maximum inspiratory pressure(MIP). TCQ
exercise trainings were provided to the TCQ group during week 4-10.
Results: There were 29 and 8 patients in TCQ and control groups respectively. After TCQ training, the TCQ group demonstrated significant improvements in asthma control, i.e. ACQ (1.38±0.83 vs 1.05±0.81, p=0.011) and
PEFR variability(%) (18.10±12.87 vs 12.8±11.39, p=0.007); 6MWD(meters)
(461.66±44.83 vs 478.28±57.25, p=0.0378); MIP(-cmH2 O) (81.07±27.62 vs
91.1±24.71, p<0.001); Borg changes after 6MW (2.97±1.57 vs 2.03±1.15,
p=0.0297) and TDI (10.45±2.26 vs 14.24±4.06, p<0.0001). Neither of these
parameters improved with time in the control group. SGRQ improved in the TCQ
group (25.02±15.11 vs 21.13±15.48, p=0.05), but deteriorated in the control
group (16.32±11.81 vs 24.91±17.03).
Conclusions: TCQ exercise training improved asthma control. This finding and
the associated improvements in exercise capacity, muscle strength and dyspnea
signified that TCQ training could be considered an effective, adjunctive asthmatherapy.

P3526
Effect of Chinese Tai chi exercise in COPD patients with moderate airflow
limitation
Haifeng Ouyang. Respiratory Medicine, Xijing Hospital, Fourth Military Medical
University, Xian, China
Introduction and background: Recently, several small sample studies demonstrated the effectiveness of Chinese Tai chi exercise in people with COPD. However,
the effect Tai Chi have not been specially evaluated in in COPD patients with
moderate airflow limitation.
Aims and objectives: To evaluate the effectiveness of a 6-week Chinese Tai chi
exercise in COPD patients with moderate airflow limitation.
Methods: Thirty COPD patients with moderate airflow limitation were recruited.
All patients received standard COPD care and were taught tai chi exercise for
1 hour, thrice a week, which include gentle movement, relaxation and breathing
techniques. St. George Respiratory questionnaire, lung function test and 6-min
walk test were performed at the baseline and at the end of 6 weeks. Differences in
pre-Tai chi versus post-Tai chi scores were evaluated using paired t-tests.
Results: Statistically significant improvements were observed on the St. George
Respiratory questionnaire (p<0.01) and FVC (p<0.05). No changes were observed
on FEV1 and 6-min walk distance.
Conclusions: Tai chi exercise when practiced by COPD patients with moderate
airflow limitation results in improvement in the quality of life and FVC on a 6
week-term basis, which provided an alternate form of exercise training which does
not require exercise equipment.

P3527
Buteyko technique (BT) as an adjunct in pulmonary rehabilitation (PR) in
patients with asthma and dysfunctional breathing – First results of an
ongoing prospective controlled study
Thomas Schmid, Alois Wastlhuber, Oliver Göhl, Dragan Stojanovic,
Konrad Schultz. Fachbereich Pneumologie, Klinik Bad Reichenhall, Zentrum für
Rehabilitation, Pneumologie und Orthopädie, Bad Reichenhall, Germany
Background: BT is recommended as an additional therapeutic module in asthmatics. So far there is inconclusive evidence of the effectiveness of BT as part of
standard PR.
Method: From November 2011 until January 2012 in our clinic 258 asthmatics
underwent a 3-week inpatient PR. Of these 36% were characterised by dysfunctional breathing (Nijmegen Questionnaire, NQ≥23). Of those, the control-group
patients (CG; n=21) received standard PR consisting among others of physical
training, patient education, breathing therapy and psychosocial support. The intervention group (IG, n=39) additionally underwent at least 6 Buteyko sessions. The
indication for enrolling patients to the BT was decided upon by the responsible
physician. Primary outcome was the total score of the asthma control test (ACT),
secondary outcome was the NQ-score. Statistics are based on data that resulted in
complete data pairs of ACT and NQ at baseline (t0) and end of PR (t1).
Results: (mean±SD):
IG (PR+BT)

P3525
Effects of Tai Chi Qigong exercise training on asthma control
Sumalee Kiatboonsri, Potjanee Korrungruang, Pornpimon Learsanantrakul.
Division of Pumonary and Critical Care Medicine, Department of Medicine,
Ramathibodi Hospital, Mahidol University, Bangkok, Thailand

ACT [5-25]
NQ[0-64]

CG (Standard PR)

t0

t1

t0

t1

14.1±5.1
29.8±6.4

18.9±3.9; +4.8; p=0.0000
18.4±9.0; -11.4; p=0.0000

15.2±5.3
28.7±5.8

17.9±4.6; +2.7; p=0.0194
21.1±8.4; -7.6; p=0.0001

Between groups: ACT p=0.4483; NQ p=0.0784.

Though exercise training increased exercise capacity in asthma, its effect on asthma

Discussion: Considering all asthmatics with dysfunctional breathing, our PR program resulted in significant improvements in ACT (+4,4) and NQ (-8,8). The IG
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tended to reach greater improvements in ACT (especially in items 2, 3 and 4, i.e.
shortness of breath, asthma symptoms at night, rescue inhaler) and NQ than the
CG, but these trends weren’t significant between groups.
Conclusion: BT could be a promising adjunct to PR.

P3528
Speech and language therapy effectiveness in vocal cord dysfunction
management
Nicola Pargeter, Sarah Manney, Adel Mansur. Severe & Brittle Asthma Unit,
Birmingham Heartlands Hospital, Birmingham, West Midlands, United Kingdom
Introduction: Vocal cord dysfunction (VCD) “paradoxical vocal cord adduction”
is misdiagnosed as asthma, resulting in over medication and increased hospital
admissions. There is anecdotal evidence of the benefits of Speech Therapy (SLT)
in management of VCD1 . This study explored the impact of SLT on symptom
control and hospital admission prevention.
Method: One hundred consecutively referred patients (m:f ratio=1:5, mean age
45yrs, range = 16-77) underwent detailed assessment at a tertiary VCD clinic
with nasendoscopy confirmed VCD. N= 81/100 (81%) had physician-diagnosed
asthma, 45/81 (56%) required oral steroids. Patients received four sessions of SLT.
Treatment effectiveness was assessed pre/post therapy, using in-house self-rated,
VCD symptoms score (range 0- 25). N=21/100 (21%) patients reported hospital
admission with dyspnoea in the year prior to assessment. Data were analysed to
determine number of hospital admissions one year pre/post SLT intervention.
Results: Differences pre/post therapy were assessed using Wilcoxon Signed Ranks
Test. Significant reduction in patient-reported symptoms was noted post SLT; pre
vs. post therapy; mean (SD) = 17.88 (3.10), 8.16 (4.13) respectively, p<0.0001.)
Reduction in hospital admissions was noted in the year post SLT intervention;
pre vs. post therapy mean (SD) = 10.7 (8.8), range = 2-30; 1.5 (2.2), range 0-6,
p<0.0001).
Conclusion: SLT significantly improves symptom control and reduces hospital
admissions in VCD. The availability of effective therapy prompts the need to
increase awareness of vocal cord dysfunction.
Reference:
[1] Morris, Allan and Perkins (2006). Vocal Cord dysfunction: Etiologies and
treatment. Clin Pulm Med. 13(2): 73-86.

Introduction: The long-term benefits of AO in combination with PR in COPD
patients experiencing exertional desaturation have not been studied.
Patients and methods: Normoxaemic COPD who participated in PR and desaturate >4% and below 90% during endurance shuttle walk test (ESWT) were
randomised to control (n=23) or AO 2 L/min. from a portable oxygen concentrator
(n=22) to be used during physical activity.
PR consisted of supervised training 20 wks + unsupervised daily training at home
and then 13 wks without supervised training.
Results: Only 45 of 165 eligible patients wanted to participate. Mean FEV1 =32%
and MRC=4.5 (3-5).
Supplemental oxygen improved satO2 during ESWT by 2.3% (p<0.001). In the
study period of 33 wks, 10 and 6 patients withdraw from the AO group and
control group, respectively. Patients spent in average 7.9 hours/week on oxygen.
PR improved ESWTand SGRQ after 7 wks, and these gains were remained at
33-wks evaluation. There were no differences between the AO group and controls.
Effect of PR on ESWT and SGRQ in patients on AO and room air (controls), respectively

Change in ESWT, 0–7 weeks, sec.
Change in SGRQ, 0–7 weeks, units
Change in ESWT, 0–33 weeks, sec.
Change in SGRQ, 0–33 weeks, units

AO

p-level

Controls

p-level

186 (213) <0.001 169 (253) <0.001
–1.8 (8.0) 0.38
–3.2 (7.2)
0.05
223 (277) 0.004 241 (402) 0.015
–3.6 (7.9) 0.16 –4.5 (11.3) 0.16

Conclusions: Noninvasive ventilation during exercise training may change ventilation at maximal tolerated load and heart rate after 6 weeks. This allows patients
to train at a higher level and achieve better training results because of a better
ventilatory adaption during exercise.

P3531
Benefits of a new device for inspiratory muscle training in COPD
Voicu Tudorache 1 , Cristian Oancea 1 , Nicoleta Bertici 1 , Ovidiu Fira-Mladinescu 1 ,
Monica Marc 1 , Claudiu Avram 2 , Alexandru Somesan 1 . 1 Pneumology, University
of Medicine and Pharmacy, Timisoara, Timis, Romania; 2 Physical Education and
Sport Faculty, West University, Timisoara, Timis, Romania

P3529
The long-term effect of ambulatory oxygen (AO) in normoxaemic COPD
patients who participate in pulmonary rehabilitation (PR) and desaturate
during exercise. A randomised study
Thomas Ringbaek, Gerd Martinez, Peter Lange. Respiratory Medicine, Hvidovre
Hospital, Copenhagen, Denmark

Effect parameter

Introduction: Exercise training at higher intensities seems to result in a better
training effect. However, in some patients with COPD this intensity is limited due
to decreased ventilatory pump capacity. Noninvasive ventilation (NIV) relieves the
work of breathing, so higher intensities are reached and could result in a better
exercise tolerance.
Objective: Analysis of the effects of Bi-pap during an exercise training program
in COPD on lung function and maximal exercise capacity.
Methods: 8 patients were randomized in a NIV (n=5) or control group (n=3).
Patients trained with or without NIV for a period of 6 weeks. Lungfunction and
exercise tests were taken before and after 6 weeks. NIV was set on I/E pressure of
8/4 and 1 or 2 leakage valves were added for patients comfort.
Results: Ventilation at maximal tolerated load (VE max) changed significantly in
the experimental group and did not reach significance in the control group compare
to baseline (p=0.043). In the same test setting there was no significant drop in
heart rate.

p-level
for difference
between groups
0.75
0.80
0.32
0.91

Conclusions: AO provided no additional beneficial effects in patients with COPD
participating in pulmonary rehabilitation and experiencing exertional desaturation
without severe resting hypoxaemia.

P3530
Preliminary results of noninvasive ventilation during a pulmonary
rehabilitation program in patients with COPD
Kris M.H. Ides 1,2 , Lieve De Backer 2,3 , Denise Daems 2 , Erwin Boelen 2 ,
Glenn Leemans 1,2,3 , Dirk Vissers 1,3 , Wilfried De Backer 2,3 . 1 Department of
Health Sciences, Artesis University College Antwerp, Merksem, Antwerp:
2
Respiratory Medicine, University Hospital Antwerp, Edegem, Antwerp; 3 Faculty
of Medicine and Health Sciences, University Antwerp, Wilrijk, Antwerp, Belgium

In chronic obstructive pulmonary disease (COPD), inspiratory muscle weakness
may occur as a result of the combined effects of increased work of breathing,
malnutrition, hypercapnia/hipoxemia and others. The benefit of inspiratory muscle training (IMT) depends on patients phenotype but also on the type exercise
methods.
The aim of the study was the evaluation of medium (3 months) and short-term
(at the end of a pulmonary rehabilitation program, PRP) effects of IMT using the
TrainAir® electronic system.
47 patients with COPD (GOLD stage III, IV) without any previously PRP were
divided in 2 groups. Both groups followed one month a comprehensive PRP, but
to the group of patients that initially presented lower values of the respiratory
maximal pressures IMT was added. Patients’ assessment consisted of: spirometry,
maximum inspiratory and expiratory pressures (MIP, MEP), 6-minute walk test
(6MWT), body composition, MRC scale, and COPD Assessment Test (CAT).
Our results demonstrated in both groups the increase of exercise capacity on short
and medium term (p=0.025) measured by the distance expressed in meters walked
to 6MWT as compared to the initial value (500±37 and 488±46 vs. 457±51
for the IMT group; 492±99, and 479±87 vs. 452±105 for the control group).
IMT significantly reduced the difference between groups for MIP (kPa) (from
2.91±0.74 to 2.35±0.75, p=0.002), and the effect had been maintained over the
medium term (p=0.016). Also, CAT score reduces more significantly on medium
term in the presence of IMT (from 21.27±4.13 to 16.91±2.21 vs. from 22.25±2.19
to 19.50±1.85 in control group, p <0.001).
In conclusion, in COPD patients, in addition to the improvement of MIP, IMT was
beneficial for patients’ symptomatology.

P3532
The impact of PEEP, CPAP and BiPAP in post-exercise recovery from
dyspnea in COPD patients
Anandi Mahadevan, Laurent Brouqueyre, Chuck Cain, Alan Cropp. Home
Respiratory Care, Philips Respironics, Monroeville, PA, United States Pulmonary
Rehabilitation, Pulmonary Rehabilitation Associates, Boardman, OH, United
States
Dyspnea is the chief complaint of COPD patients limiting their ability to perform
activities of daily living reducing quality of life. To relieve dyspnea, patients may
try short acting bronchodilators, pursed lip breathing or physically stop activity.In
this study we evaluated different types of positive airway pressure (PAP) therapies
to help COPD patients recover from dyspnea following activity.
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The aim of this study was to determine if PAP therapies would reduce the patient’s
recovery time from a Borg of 7 to their baseline Borg following a standardized
exercise regimen. 10 COPD patients classified as Gold Stage 2, 3 or 4 with an
FEV1 less than 55% were evaluated. These patients were subjected to a baseline
test where they recovered without any device to the baseline Borg. During 2
successive visits,during the recovery phase, patients were asked to try 6 different
types of PAP therapy. This included 2 levels of PEEP, CPAP or BiPAP therapy.
Borg scores were measured every minute during exercise & every 30 seconds
during recovery phase. Time to recover was measured with other physiological
parameters.
Results indicate that all forms of PAP therapy tested aided the patients to recover
fast. Among the 3 tested therapies, BiPAP provided the shortest recovery time
improving the time to recover to baseline by 40±9%. CPAP was 2nd best at
27±16%. PEEP provided 26±13% improvement.
These findings indicate that PAP therapy helps COPD patients recover from
shortness of breath following activity. The impact of these therapies on other physiological endpoints (Heart Rate, Respiratory Rate & SpO2) are being analyzed.
These are being further tested to confirm the findings.

P3533
Efficacy of Nordic walking in rehabilitation of patients with COPD:
Preliminary data
Maria Aliani 1 , Giuseppina Fumarulo 1 , Silvano Dragonieri 1,2 ,
Mauro D’Alessandro 1 , Vincenzo Digilio 1 , Mauro Carone 1 . 1 Pulmonology,
Fondazione S. Maugeri, Cassano Murge, Italy; 2 Pulmonology, University of Bari,
Italy
Background: Nordic walking is a well-known activity which combines sport
and wellness. It was conceived in Scandinavian countries as summer training for
Nordic ski athletes and it is extremely simple to perform. However, there are very
few studies which evaluated the use of Nordic walking in the field of physical
rehabilitation. The aim of the study is to assess the efficacy of Nordic walking in
patients with COPD.
Methods: We enrolled 11 patients with COPD (mean age 64,2±1,3) in a stable
phase of their disease and randomized them into two groups. The study group
was composed by 5 patients who performed a daily 30 minutes session of Nordic
walking for 5 days a week for a total period of 3 weeks. The control group was
composed by 6 patients who were treated with traditional rehabilitation (selective
training of arms and legs) for the same period as study group. Both the groups
performed educational intervention and exercises for respiratory coordination.
The two groups of patients performed spirometry, blood gas analysis, 6 minutes
walking test, MRC, BDI/TDI, EuroQoL and Saint George test before and after the
rehabilitation period.
Results: Patients in the study group had a significant improvement in terms of
post training 6 minutes walking test, MRC, EuroQoL and Saint George (p<0.05)
whereas patients in the control group had only an improvement in MRC (p<0.05).
Conclusions: This preliminary study shows the efficacy of nordic walking in
reducing dyspnoea, improving physical performance and quality of life in a small
group of patiens with COPD. If confirmed in larger studies nordic walking could
become part of the training schedules for COPD rehabilitation.

P3534
Effectiveness of pulmonary rehabilitation including occupational therapy
(OT) on the prognosis of patients with COPD
Ryoji Maekura, Touru Hiraga, Keisuke Miki, Seigo Kitada, Kenji Yosimura,
Yositaka Tateishi, Mari Miki, Masahide Mori. Respiratory Medicine, NHO
Toneyama National Hospital, Toyonaka-city, Osaka, Japan
Aim: We reported that the appropriate pulmonary rehabilitation including OT
according to the pathophysiology of patient with COPD improved his or her
prognosis in the historical control study. In this prospective observational study,
we investigated the effectiveness of our pulmonary rehabilitation program on the
survival prognosis of COPD patients with long-term oxygen therapy (LTOT).
Method: The subjects were 72 patients with COPD (male: female, 65:7, 69.6±6.8
years old, FEV1 0.76±0.29 L, % predicted 31.6±11.0%, FEV1/FVC 0.38±0.10)
who underwent LTOT between 1995 and 2005. All patients were on medication
and underwent CPET before pulmonary rehabilitation program. We decided the
safe range using the data of CPET, and it was represented by each patient’s Spo2
and pulse rate when a using pulse oximeter during exercise training and in daily
life. All patients have been monthly followed up in our specialized clinic for the
patients with LTOT.
Result: Forty-six patients died during the follow-up period. Causes of death were
the respiratory failure in 20 cases (43.5%), malignant diseases in 10 cases (21.7%)
and other diseases in 16 cases (34.8%). The overall 50% survival time was 9.0
years after LTOT. The 50% survival times in patients with less than 30% of FEV1%
predicted, 11ml/kg/min of peak oxygen uptake were 8.7 years and 8.1 years after
CPET, respectively.
Conclusion: The appropriate pulmonary rehabilitation including OT according to
the pathophysiology of each individual patient with COPD decreased the number
of death caused by respiratory failure and greatly improved the prognosis of
patients with very severe COPD as compared to the previous studies.

P3535
Respiratory muscles trainings as physical rehabilitation in patients with
chronic obstructive pulmonary disease and myocardial infarction
Grigory Aruryunov, Anna Rylova, Elena Kolesnikova, Natalia Rylova. Therapy,
The Russian National Research Medical University named after N.I. Pirogov,
Moscow, Russian Federation
Background: Patients with MI and concomitant COPD often can’t take part in
physical trainings as a part of cardiac rehabilitation.
Purpose: To study the effect of respiratory muscles trainings (RMT) in patients
with acute MI and COPD.
Methods: 87 patients were randomized to either an exercise training group (EG) or
to a control group (CG). Patients were on their 5-7 day of MI. The EG participated
in a RMT with gradual increase of inspire and expire resistance. RMT were held
with the use of Threshold IMT and PEP devices. RMT were started at the hospital
on the 5-7th day after MI and were continued for 1 year at home by patients
themselves.
Results: In 1 year the distance of 6 minute walk test increased significantly in EG
(285±8,7 m vs 275,3±9,28 m, p<0,01). VO2peak also increased significantly in
EG (6,84±1,55 vs 4,61±1,16 ml/kg/min, p<0,01). RMT helped to stabilize mean
pulmonary pressure (MPP) (35,4±7,7 mm Hg in TG vs 40,7±9,2 mm Hg in CG,
p<0,05). There was a statistically significant increase in the maximal inspiratory
mouth pressure in most of patients (5,6 kPa ± 0,8 vs 4,1 kPa ± 1,1; p < 0,01).
Health related quality of life (HRQL) increased in both groups, but in EG patients
it grew significantly higher according to SGRQ and SF-36. In a year there were no
lethal outcome in both groups. EG patients had significantly less hospitalizations
because of HF progression (7,8% in EG vs 14,6% in CG) and pneumonias (2,1%
vs 15,3%).
Conclusion: RMT in patients with MI and COPD can be started at their acute
period. It improves physical capacity, stabilize MPP, increase HRQL and decrease
number of hospitalizations during first year after MI.

P3536
Comparison of the effects of the diaphragmatic breathing exercise in
rehabilitation to COPD subjects with normal and high body mass index
Zoran Stojanovski 1 , Jordan Minov 2 . 1 Dpt. for Primary Health Care, MOH,
Skopje, Macedonia, The Former Yugoslav Republic of; 2 Dpr for Functional
Diagnosis, Institute for Occupational Health, Skopje, Macedonia, The Former
Yugoslav Republic of
Background: COPD rehabilitation is a coordinated program of exercise, disease
management training, and counselling that can help COPD patients to stay more
active and improve to carry out patient’s day-to-day activities. COPD is an heterogeneous disease with a mixture of clinical and functional phenotypes, hence
individualization of action strategies, such as pulmonary rehabilitation is very
important.
Aim: To compare the effects of diaphragmatic breathing exercise technique in
improving quality of the life in COPDs with normal and increased BMI
Material and method: We assessed 122 subjects with severe COPD, with grave
smoking experience more than 20 yrs, and more than 15 cigarettes per day, with
BMI more than 30. An equal number of COPDs, matched by COPD stage, sex,
age, smoking experience, but with normal BMI, were evaluated like controls. All
(examined group and controls) were educated how to use diaphragmatic breathing
rehabilitation technique, and they practice it 3 times per day. Before study they
could not walk more than 30 meters, and had dyspnoea with shortness of breath.
Follow up period was 12 months.
Results: Our results show fantastic significant improvement of the quality of live
especially in increased BMI group. The walking distance without dyspnoea was
our criteria for assessment. After rehab, in group with augmented BMI the walking
distance of at least 300 meters without symptoms was represented at 108 subjects
(88,5%) vs. 52 (42,6%) in COPDs with normal BMI, (P < 0.05).
Conclusion: Our results suggest that BMI may play role in the breathing exercise
rehab program in COPD patients.

P3537
Change of breathing pattern after breathing assist technique and pursed-lip
breathing intervention
Aya Sato 1 , Kei Kondo 1 , Shinya Nakamura 1 , Kenji Yazaki 2 , Toshihiko Kikuchi 1 ,
Mitsuko Sato 3 , Tazuko Sato 3 , Kenji Kikuchi 4 , Masahiko Wakasa 5 . 1 Department
of Rehabiritation, Yuri Kumiai General Hospital, Yuri-Honjo, Akita, Japan;
2
Department of Internal Medicine, Yuri Kualmiai General Hospital, Yuri-Honjo,
Akita, Japan; 3 Department of Nursing, Yuri Kualmiai General Hospital,
Yuri-Honjo, Akita, Japan; 4 Department of Neurosurgery and Health, Yuri
Kualmiai General Hospital, Yuri-Honjo, Akita, Japan; 5 Health Sciences
Department of Physical Therapy, Akita University Graduate School, Akita, Japan
Background: The general pattern of breathing after breathing assist technique
(BAT) and pursed-lip breathing (PLB) has never been reported.
Aim: The aim of this study was to evaluate the pattern of breathing after BAT and
PLB using a portable sleep recorder (PSR: SAS2100 by NIHON KOHDEN).
Methods: Five patients with pulmonary disease (2 females and 3 males, mean
± SD age 81.8±1.8) participated in this research. BAT assists during expiration.
Participants performed BAT for 10 min and training PLB for 10 min, 5 times a
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week for 8 to 56 days. We evaluated the breathing pattern by PSR, respiratory
rate(RR), 6-minute distance (6MD), and oxygen saturation (SpO2 ) before and after
these programs.
Case A: Vital Capacity (VC) 0.94L (%VC 44.8%), Forced Expiratory Volume in
one second (FEV1.0 ) 0.52L (%FEV1.0 37.4%).
Case B: VC 2.34L (%VC 80.1%), FEV1.0 0.65L (%FEV1.0 37.4%).
Case C: VC 1.73L (%VC 60.1%), FEV1.0 0.57L (%FEV1.0 34.3%).
Case D: VC 2.17L (%VC 75.9%), FEV1.0 0.58L (%FEV1.0 35.6%).
Case E: VC 1.37L (%VC 61.6%), FEV1.0 0.96L (%FEV1.0 73.2%).
Results: The average height of waveforms of the breathing pattern increased about
3 times. 6MD in 2cases and SpO2 in 3cases increased in this study; however, the 3
other cases of 6MD and 2 other cases of SpO2 remained unchanged. Additionally,
RR decreased in 4 cases. Since the start of the program, changes in the breathing
pattern from mouth to nose breathing were observed in a case.
Conclusions: This study revealed that BAT and PLB resulted in a decrease of RR
and a change in the breathing pattern; furthermore, after this program, changes
from mouth to nose breathing were observed.

P3538
Consumed by breathlessness – A critical interpretative synthesis
Samantha Harrison 1,2 , Lindsay Apps 1 , Mick Steiner 1 , Sally Singh 1,3 ,
Noelle Robertson 1,2 . 1 NIHR CLAHRC-LNR, Pulmonary Rehabilitation Research
Group, University Hospitals of Leicester NHS Trust, Leicester, United Kingdom;
2
School of Psychology, University of Leicester, United Kingdom; 3 Health and
Life Sciences, Coventry University, Coventry, United Kingdom
Background: COPD is characterised by acute exacerbations (AE) often prompting hospital admission. The application of The Common Sense Model suggests
that scrutinising the reported experiences of AE and increasing understanding of
appraisals of AE may suggest ways to target interventions.
Methods: A systematic review was conducted. The terms: exacerbate* OR hospital* AND “Chronic obstructive” OR emphysema OR bronchitis AND interview*
OR qualitative were used to search electronic databases. Inclusion criteria included: primary research published in English of the patient’s experience of an
AE COPD, using qualitative methodologies. 8 full text papers were included.
Data were extracted by 3researchers and constructs elicited by 2researchers via
Reciprocal Translational Analysis.
Findings: Themes reflected 3 stages of understanding an AE: 1. Acute effect - intense emotions, somatic awareness, need for rescue. 2. Recurrent impact –ongoing
beliefs and behaviour, life interrupted. 3. Systems engagement - help-seeking, faith
in the professional.
Conclusions: Patients are fearful of their symptoms, this prompts constant vigilance and increased passivity. Targeted interventions that acknowledge intense fear
and shape appraisals and acceptance may reduce distress and improve focus of
self-management messages.

383. The latest insights in pulmonary
rehabilitation
P3539
Effect on prevention of readmissions of a home-based education and exercise
program implemented early after a severe exacerbation of COPD
Roser Coll-Fernandez 1 , Natalia Martínez 2 , Maribel Arranz 2 , Hèctor Prados 1 ,
Xavier Pomares 2 , Amalia Moreno 2 , Montserrat Teixidó 3 , Francisco Epelde 4 ,
Fernanda Caballero 1 , Eduard Monsó 2 . 1 Physical Medicine and Rehabilitation,
Corporació Sanitària Parc Taulí, Sabadell, Spain; 2 Respiratory, Corporació
Sanitària Parc Taulí, Sabadell, Spain; 3 Primary Care, Institut Català de la Salut,
Barcelona, Spain; 4 Emergency, Corporació Sanitària Parc Taulí, Sabadell, Spain
Introduction: Exacerbations and hospitalizations in patients with chronic obstructive pulmonary disease(COPD) represent a major health burden and the impact of
early education and rehabilitation programs on readmission after an exacerbation
are open to debate.
Objectives: To assess the effect of a two-month, home program (HP) based on
education and exercise,implemented just after a severe exacerbations of COPD,on
future hospital admissions and number of outpatients visits.
Methods: Following a case-control design,COPD patients who had just undergone
treatment of an acute exacerbation were enrolled on to a multidisciplinary intervention HP that included education sessions and exercise training from the second
day after discharge (I group), for a period of 8 weeks, and were compared with
a non-intervention group which received usual care (UC group).Primary outcome
was the rate of severe exacerbations and secondary outcome outpatients visits
during a 6-month follow-up period.
Results: 10 patients underwent the program and 12 patients were included in the
control group (I group mean [SD] age 72[7] years and FEV1after bronchodilator
43[11]% predicted; UC group 72[5] years, 45[17]% predicted, ns).7 patients were
readmitted to hospital with an exacerbation in the UC group (58%) and 1 in

the I group (10%) (p<0.05).The difference in the number of outpatients visits in
both groups was not statistically significant (I group 1[IQR 0-2];UC group 0[IQR
0-1],ns).
Conclusions: A post-exacerbation multidisciplinary HP in COPD may reduce
re-exacerbation events that require admission over a 6-month period, without a
significant increase in the number of outpatient visits.

P3540
Effectiveness of an additional tobacco-dehabituation-coaching (TDC)
through nursing staff during inpatient pulmonary rehabilitation (PR)
Birgit Schwaighofer, Angela Burgschwaiger, Renata Stochelska,
Zuzana Jurdikova, Konrad Schultz. Fachbereich Pneumologie, Klinik Bad
Reichenhall, Zentrum für Rehabilitation, Pneumologie und Orthopädie, Bad
Reichenhall, Germany
Background: Tobacco dehabituation (TD) is an essential component of PR. The
nursing staff could be able to make an important contribution to TD. We studied the
effectiveness of additional coaching from the nursing staff to an already existing
comprehensive TD programme (TDP).
Methods: From February until July 2011 717 patients were admitted (3-week
inpatient PR) of which 26% were smokers. The classification of “smoker” was
made in data consolidation served by patients, the physician’s estimation and
biomonitoring (COHb). Intervention group (TD + coaching through nursing staff
= TDC): All smokers within the observed ward were invited to short supportive
conversations by the nursing staff (in the first week twice a day, in the following
weeks twice a week). In the observed time span 336 patients (95 of which smokers)
were assigned to the ward with the associated pilot study. 63 smokers participated
in the offered TDC voluntarily (78% male, 55±8 y). 61 patients regularly used
NRT. The control group consisted of 381 consecutive patients from a different
ward, observed within the same time span, of which 90 were smokers (59% male,
52±9 years). These patients took part in the same TDP, but without TDC.
Results:
Admission (T0)
Classified smokers
Intervention group (IG)
Control group (CG)
Biomonitoring (COHb [%])
IG (n = 63)
CG (n = 90)

Dismissal (T1)

smokers
63
90

refrained from smoking
44 (69.8%) p<0.001
38 (42.2%) p<0.001
between groups p<0,001
mean COHb
2.70±1.40
1.84±1.11 p<0.001
2.99±1.21
2.14±1.03 p<0.001
between groups p=0.099

Discussion: Those smokers who took part in the TDC refrained from smoking
significantly more often than those who did not obtain this support.

P3541
Retrospective survival of COPD patients according to disease stage and
pulmonary rehabilitation program
Audhild Hjalmarsen 1 , Tormod Brenn 2 , Marijke Jongsma Risberg 3 ,
Kathrine Meisler Antonsen 4 , Elisabeth Kristiansen Benum 5 . 1 Institute of Clinical
Medicine, Department of Pulmonary Medicine, University of Tromso, Norway;
2
Institute of Community Medicine, University of Tromso, Norway; 3 Department
of Physiotherapy, University Hospital of North Norway, Tromso, Norway;
4
Pediatric Department, Central Hospital of Nordland, Bodo, Norway;
5
Department of Medicine, General Hospital of Helgeland, Sandnessjoen, Norway
The aim of this study was to examine the retrospective survival of patients with
chronic obstructive pulmonary disease (COPD) according to type of pulmonary
rehabilitation (PR) program and Global Initiative for Obstructive Lung Disease
(GOLD) stage.
Retrospectively, 193 patients (m/f 92/101, mean age 69.2±8.6 SD) receiving PR
were studied with lifetable analyses. FEV1 % pred. was significantly different in
the in-patient (n = 72), out-patient (n = 72), and maintenance group (n = 49) [mean
54.5±21.8 SD, 52.2±17.7, and 42.9±15.0, respectively (p < 0.004)]. The impact
of evaluated variables on survival in the three groups was significant for age, FEV1
and the use of long-term oxygen therapy (LTOT) (p < 0.0001, HR 1.06, p < 0.01,
HR 0.98, and p < 0.005, HR 2.18, respectively). Mean survival was eight years
in GOLD stage 4 (n = 22), six in stage 3 (n = 79), and >10 in stage 1 (n = 18)
and 2 (n = 74). The impact of the evaluated variables on survival in the GOLD
stages was significant for age, LTOT and stage 3 (p < 0.0005, HR 1.05, p < 0.001,
HR 2.33, and p < 0.02, HR 4.24, respectively). For the in-patient, out-patient
and maintenance group days of PR were mean 30.3±20.4 SD, 18.9±10.4 and
30.0±20.3, respectively (p < 0.000), stays in hospital 0.35±0.85, 0.86±1.46, and
1.17±1.60, respectively (p < 0.003), and days in hospital 2.90±8.89, 4.78±8.26,
and 9.04±15.69, respectively (p < 0.010).
In conclusion, patients with GOLD stage 4 lived significantly longer than stage 3.
Older age, decreased pulmonary function and LTOT predicted poorer survival in
all PR groups. In addition to older age and LTOT, stage 3 predicted significantly
poorer survival.
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Pulmonary rehabilitation affects lung hyperinflation and cardiovascular
response to exercise in COPD
Davide Elia 1 , Panagiota Tzani 1 , Sara Ramponi 1 , Marina Aiello 1 ,
Francesco Andrani 1 , Maria Rosaria Gioia 1 , Emilio Marangio 1 , Enrico
Maria Clini 2 , Alfredo Chetta 1 . 1 Cardio-Nephro-Pulmonary Dpt, Respiratory
Disease Unit, University Hospital, Parma, Italy; 2 Dpt of Oncology, Haematology,
Respiratory Diseases, University of Modena-Reggio Emilia, Ospedale Villa
Pineta (Pavullo, MO), Modena, Italy
Background: Pulmonary rehabilitation (PR) including exercise training has
emerged as a recommended standard of care in COPD patients. The aim of
this study was to assess whether PR may influence ventilatory and cardiovascular
response to training.
Methods: Twenty-three COPD patients (9F; age 70 yrs ± 8; BMI 28 kg/m2 ± 5)
with moderate to severe airflow obstruction (FEV1 /VC range: 65-36%) admitted
to a 6-week PR course performed a pre-to-post evaluation of lung function test
and symptom-limited cardiopulmonary exercise test (CPET). Inspiratory capacity
(IC) manoeuvres, VAS dyspnoea (D) and leg fatigue (F) were assessed during
the CPET. Cardiovascular response was also assessed by means of oxygen pulse
(VO2 /HR), product of systolic blood pressure and heart rate normalized for the
maximum workload (DP/W), and heart rate recovery at the 1st min (HRR).
Results: Workload (W) and Maximum oxygen uptake (VO2max ) increased (from
61.2 W ± 23.7 to 74.5 W ± 33.4, p= 0.002, and from 12.9 L/kg/min ± 2 to
14.5 L/kg/min ± 4, p=0.002, respectively) following PR. The IC for a given
W significantly changed from 0.03 L/W ± 0.01 to 0.02 L/W ± 0.01 (p=0.01).
VO2 /HR increased from 9 L/min/bpm ± 2 to 9.8 L/min/bpm ± 2.7 (p=0.006),
DP/W decreased from 352.2±130.3 to 288.7±113.2 (p=0.002), and HRR changed
from 8.6 bpm ± 6.7 to 13.3 bpm ± 8.8 (p=0.007) at peak of exercise. Moreover, D
(from 1.5±0.5 to 1.3±0.6, p=0.005) and F (from 1.3±0.6 to 0.98±0.5, p=0.005)
reduced at peak/W.
Conclusions: Our study shows that training effect during rehabilitation course in
COPD is associated with significant reduction of lung hyperinflation and improved
cardiovascular response to exercise.

P3543
Endurance time is the most sensitive exercise measurement for evaluating
pulmonary rehabilitation efficacy in patients with idiopathic pulmonary
fibrosis
Shinichi Arizono 1,3 , Hiroyuki Taniguchi 2 , Yasuhiro Kondoh 2 , Tomoki Kimura 2 ,
Kensuke Kataoka 2 , Tomoya Ogawa 1 , Fumiko Watanabe 1 , Jun Hirasawa 1 ,
Kazuyuki Tabira 3 . 1 Department of Rehabilitation, Tosei General Hospital, Seto,
Japan; 2 Department of Respiratory Medicine and Allergy, Tosei General
Hospital, Seto, Japan; 3 Division of Health Science, Graduate School of Health
Science, Kio University, Kita-katsurahi-gun, Nara, Japan
Study objective: Pulmonary rehabilitation (PR) has been reported useful for
improving exercise capacity and HRQoL in patients with idiopathic pulmonary
fibrosis (IPF). It is unknown which exercise measurements are more suitable for
evaluating PR efficacy in IPF patients. The purpose of the present study was to
compare the characteristics of five exercise measurements in evaluating the efficacy
of PR in IPF patients.
Methods: We performed a case-control study in which 53 IPF patients were divided into the PR group and the control group (C group). The PR group underwent
the 10-weeks PR program involving exercise training and muscle training. The C
group was no intervention for 10-weeks. Five exercise measurements (endurance
time by constant load ergometry test, peak work rate and peak VO2 by incremental load ergometry test, the distance of 6 minutes walking test (6MWD) and
incremental shuttle walking test (ISWD)) were evaluated at baseline and following
10-weeks after.
Results: In each group, 24 patients were completed five exercise measurements at
baseline and following 10-weeks after. Lung function data and exercise capacity in
baseline were no difference between two groups. In the PR group, endurance time,
peak work rate, 6MWD and ISWD were improved significantly after 10-weeks
(p<0.01), whereas peak VO2 was not improved. In the control group, all five
measurements remained unchanged. In the PR group, endurance time was the most
sensitive for improvement rate among five measurements.
Conclusions: PR improves exercise capacity and endurance time is the most
sensitive exercise measurement for evaluating PR efficacy in IPF patients.

P3544
Lower FFMI in female compared to male patients with COPD admitted to
pulmonary rehabilitation
Liv Karin Vesteng, Anne Edvardsen, Karianne Spetaas Henriksen, Siri Skumlien.
Glittreklinikken, Glittreklinikken, Hakadal, Åneby, Norway
Background: Patients with chronic obstructive pulmonary disease (COPD) often
struggle to maintain body weight. It is recognized that a body mass index (BMI)
< 21 kg/m2 has adverse effects on health status in COPD. Loss of fat free mass
(FFM) is common, and is negatively associtated with exercise capacity, quality
of life and survival. Depletion in FFM has been suggested as fat free mass index
(FFMI) < 16 kg/m2 for men and <15 kg/m2 for women, and has been found to
be an independent and better predictor of survival than BMI.

Aim: The study aimed to evaluate if screening of body composition in COPD
patients is valuable in order to detect muscle wasting.
Methods: COPD-patients on an in-patient four-week rehabilitation program were
consecutively included. Lung function and body composition tests were performed
according to the standardized procedures.
Results: 274 COPD patients (43% men) were included. Mean (SD) age 64 (9)
yrs, FEV1 % pred 47 (18) %. BMI (kg/m2 ) was 26.3 (6.2) and 25.8 (6.0) for men
and women, respectively (p=0.858). FFMI (kg/m2 ) was 18.9 (3.0) for men and
15.8 (1.9) for women (p<0.001). 20 (17%) of all men, and 52 (33%) (p=0.002) of
all women had FFMI below recommended limit; low FFMI was more frequent in
those with low BMI and GOLD 4. A low FFMI was found in 26% of the men and
64% of the women with normal BMI.
Conclusion: The prevalence of low FFMI among COPD patients admitted to
rehabilitation is similar to previous studies. However, female patients have a
significantly higher risk of depletion in FFM compared to men.

P3545
Role of low cost pulmonary rehabilitation programme in COPD in rural area
of India
Shiv Sagar Gupta, Kartik Sood. Pulmonary Medicine, Era’s Lucknow Medical
College, Lucknow, UP, India
Background: Chronic obstructive pulmonary disease (COPD) is the 4th leading
cause of death in the world (WHO 2000). COPD patients appear to benefit from
Pulmonary rehabilitation (PR) & maintenance of physical activity, improving their
exercise tolerance, experiencing decreased dyspnoea & fatigue (Berry MJ et al.
AJRCCM 1999; 160:1248-53). PR is done with exercise equipment, supporting
staff & follow up. In resource poor areas this is not possible. We evaluated the
effect of home based PR programme in COPD patients in rural areas of India.
Methods: COPD patients in stable state who were ready to follow up for 12
weeks at 2 weeks interval were included, 40 patients who completed the PR
formed the study group while 20 patients who were not included in PR formed
control group. The Airways questionnaire-20 score (AQ-20) and the 6 minute walk
distance (6-MWD) were analysed in both groups, who continued on a similar drug
management.
Objectives: To study the effect of a low cost and home based PR program & to
compare the improvement in outcome with non PR group.
Results: The mean 6-MWD showed an average increase of 75.72 meters in the
study group, while an average decrease of 2.1 meters in control group. Mean value
of study group was higher for 6-MWD results and difference between the two
groups was statistically significant (p<0.05). AQ-20 showed a mean decrease of
6.12 in study group and 1.5 in control group which is also statistically significant
(p<0.05).
Conclusion: A simple outpatient-based PR can improve health status, quality of
life and exercise capacity in patients with COPD.
Clinical implications: This can be promoted on a wide scale & can benefit a lot
of COPD patients in resource poor setting.

P3546
Early versus late pulmonary rehabilitation on anxiety and depression in
chronic obstructive pulmonary disease patients with acute exacerbations
Ze guang Zheng, Shao ying Liang, Hui Hong Cen, Qin Chen. Respiratory
Medicine, The First Affiliated Hospital of Guangzhou Medical College,
Guangzhou, China School of Nursing, Guangzhou Medical University School of
Nursing, Guangzhou, China
Objective: Compare the effects of early and late pulmonary rehabilitation on
anxiety and depression in COPD inpatients with exacerbations.
Methods: We randomized 113 COPD patients with exacerbation to early(76) or
late(37) pulmonary rehabilitation.After discharging from exacerbation,the early
pulmonary rehabilitation started a rehabilitation program with 8-weeks.While the
late accepted assessment again in the eight week after discharging. Taked the
change of pre-post discharging as those patients who did not attend rehabilitation
program.After finishing the second assessment, the late group also accepted a
rehabilitation program as the early. Primary outcomes were anxiety and depression
assessed by BDI and STAI. Secondary outcomes included lung function, dyspnea
and 6-minutes wallk distance(6MWD).
Results: (1) Only 26 patients of the early and 20 patients of the late finished the
program(≥70%). (2) Overall, patients’ lung function were not improved. Anxiety,
depression,dyspnea and 6MWD all were improved significantly over 8 weeks
among three groups. Moreover, the improvement in the early pulmonary rehabilitation were better than the late and the not rehabilitation group. (3) Prevalence of
anxiety and depression were not changed significantly pre-post or between groups,
except the pre-post rehabilitation in the early.
Conclusion: Early and late pulmonary rehabilitation, as well as the usual discharge
with the exacerbation, are effective treatment in terms of improving anxiety, drperssion, dyspnea and exercise capacity in COPD patients with exacerbation. And
the early pulmonary rehabilitation provides the most benefits.
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Pulmonary rehabilitation in patients referred for lung transplantation
Dariusz Jastrzebski 1 , Marek Ochman 2 , Jacek Wojarski 2 , Slawomir Zeglen 2 ,
Jerzy Kozielski 1 . 1 Dpt Lung Diseases and Tuberculosis, Medical Academy of
Silesia, Zabrze, Silesia, Poland; 2 Dpt of Transplantology, Silesian Centre fo
Heart Diseases, Zabrze, Silesia, Poland
The purpose of this study is to prospective examine efficiency of Nordic Walking,
a low cost, accessible and proven beneficial form of physical exercise as form of
pulonary rehabilitation (PR) in patients referred for LT.
Material and methods: 22 patients, referred for LT In Dpt. of Lung Diseases
and Tuberculosis were invited to take part in the study. The PR program, which
conducted for 18 weeks, was based on Nordic Walking exercise training. Lung
function tests (FVC, FEV1), mobility (6 minute walking test (6 MWT)), rating
of dyspnoea (Borgs scale, MRC and Baseline Dyspnea Index) and quality of
life (SF-36 and SGRQ) were performed before and after completed the exercise
program
Results: No adverse events were observed after completed the PR program inpatients referred for LT. After 18 weeks of PR with Nordic Walking programme
we observed significant (p<.05) increase of mean results of 6 MWT (310.2 vs.
372,1). Also results of lung function test showed improvement (FVC, FEV1)
but without statistical significances. No statistical significant differences were
observed in perception of dyspnoea (MRC, OCD, Borgs scale) before and after
completed the study. SGRQ showed significant (> 4 pts.) improvement in activity
score. General health quality of life questionnaire (SF-36) shoved improvement
in domains: Physical Functioning, Role-Physical, Bodily pain, General Health
and Social Functioning but only in Role-Physical domain the improvement was
statistically significant (p<.05).
Conclusion: Pulmonary rehabilitation with Nordic Walking programme is safe,
cost effective and easy to use in end stage lung disease patients referred for LT
resulting improvement in mobility and quality of life.

P3548
Home-based pulmonary rehabilitation program following a severe
exacerbation of COPD
Roser Coll-Fernandez 1 , Josune Ormaza 2 , Montserrat Baré 3 , Francisco Epelde 4 ,
Natalia Martínez 2 , Silvia Pozo 1 , Fernanda Caballero 1 , Eduard Monsó 2 .
1
Physical Medicine and Rehabilitation, Corporació Sanitària Parc Taulí,
Sabadell, Spain; 2 Respiratory, Corporació Sanitària Parc Taulí, Sabadell, Spain;
3
Primary Care, Institut Català de la Salut, Barcelona, Spain; 4 Emergency,
Corporació Sanitària Parc Taulí, Sabadell, Spain
Introduction: Pulmonary rehabilitation (PR) is an effective intervention for patients with chronic obstructive pulmonary disease (COPD) and is recommended
by clinical guidelines.Timing of referral for rehabilitation,immediately after exacerbation to later on while the patient is in a stable state, however, is open to
debate.
Objectives: To evaluate the effects of a two-month, home-based PR program on
dyspnea, exercise capacity, muscle strength and activities of daily living in COPD
after a severe exacerbation.
Methods: COPD patients who had just undergone inhospital treatment for a severe exacerbation were enrolled on to a multidisciplinary home PR within 48-72
hours of discharge.The program consisted of twice-weekly sessions for a period
of 8 weeks.Lung function,oxygen saturation,exercise capacity (six-minute walk
distance test),quadriceps strength,Bode index and London Scale Scoring were
recorded at hospital discharge and after 2 months.Follow-up and baseline measurements were compared to determine the change in the measured variables after
the program (paired t test).
Results: 10 patients underwent the program (mean [SD] age 71.90 [7.1]years, baseline FEV1 after bronchodilator 42.7[11] % predicted).Significant improvements
were attained after the program in exercise capacity (pre 280m and postprogram
354m p<0.05),oxygen saturation (pre 91.4%, and postprogram 94.4% p<0.001)
and London Scale Scoring (pre 22.1 and postprogram 14.9 p<0.001).No statistically significant improvements in lung function,BODE index and quadriceps
strength were observed.
Conclusions: Post-exacerbation PR improve exercise capacity tolerance in COPD
patients with a significant impact on activities of daily living.

P3549
Dry sodium chloride aerosol in rehabilitation of patients with COPD
Alina Chervinskaya 1 , Irena Ponikowska 2 , Robert Szafkowski 2 , Jacek
Chojnowski Chojnowski 2 . 1 Clinical Research Rehabilitation Pulmonary Center,
Hospital 122 of Federal Medical Biological Agency, St. Petersburg, Russian
Federation; 2 Clinic of Balneology and Physical Medicine, Medical University in
Bydgoszcz, Ciechocinek, Poland
Aim of the study: The main objective was to estimate the efficacy of inhaled dry
sodium chloride aerosol (DSCA) in rehabilitation therapy (RT) of patients with
COPD.
Objects and methods: It was double- blind placebo study. 72 patients (pts) with
moderate and mild stage of COPD were recruited. They were randomized in 2
groups - interventional group (IG) (21 m, 18 f, 60.3±10.8 yrs) and control group
(CG) (22 m, 11 f, 58.5±8.9 yrs). All patients received RT: daily procedures of chest

massage, light radiation, physical exercises. Pts of IG were treated with the DSCA
(45 min twice a day for 14 days). DSCA containing particles with size of 1-5 μm
and level of mass concentration in the room of 10-15 mg/m3 was produced by
halogenerator GDA-01.17 (Halomed, Lithuania). CG received placebo (inhalations
with room air) instead of DSCA. Clinical, functional parameters and measures of
health-related quality of life (HRQL) by SF-16 and LCQ (10 items) were estimated
after RT procedures and in 3 months.
Results: Improvements of clinical symptom scores were observed in the both
groups after the course of RT (p<0.05), but in 3 months positive effect was noticed
only in IG (before-13.8±5.4, after RT- 9.1±4.9, in 3 months -9.6±4.3, p<0.05).
Measures of LCQ were changed significantly after RT only in pts of IG, received
DSCA (35.2±5.2 and 52.4±6.3, p<0.05). Positive changes of physical functioning
measures (SF-16) were observed in IG and CG groups after RT, but they have
been kept till 3 month only in IG.
Conclusions: Application of inhalations of DSCA on the background of the RT
in pts with COPD renders to positive effect.

P3550
Prevelance and the association of anaemia with clinical and functional
parameters in patients with COPD who referred to a pulmonary
rehabilitation programme
Dicle Kaymaz, Pinar Ergün, Ezgi Utku, Saliha Battal, Ipek Candemir,
Nilgün Mendil, Filiz Tasdemir, Fatma Sengül, Nurcan Egesel, Pervin Demir.
Atatürk Chest Disease and Chest Surgery Traning Hospital, Pulmonary
Rehabilitation and Home Care Center, Ankara, Turkey
Polycytemia is commonly associated with COPD but recent reports suggest that
anaemia is also prevalent
Aim: The aim of this study was to determine the prevelance of anaemia in patients with COPD who referred to PR programme and to explore the clinical and
functional associations between anaemia.
Materials and methods: 398 COPD patients who referred to Atatürk Chest
Disease and Chest Surgery Traning Hospital PR Center between January 2008
December 2011 were evaluated retrospectively and 176 patients were included.
Patients were classified as anaemic,polycythemic or normal.Dyspnea was assessed
with the MRC and CRQ dyspnea scale; quality of life was assessed with SGRQ.
Exercise capacity was measured using the ISWT, ESWT, body composition was
assessed with BMI, FFMI, anxiety and depression were assessed with the HADS.
Results: Anaemia was present in 14 (8%) patients and polycythemia in 24 (14%).
BMI, FFM, FFMI, MRC, endurance time (ET) differed between anaemic, normal
and polycythemic patients though there were no significant differences in the other
parameters. Anaemic patients showed a significantly higher MRC than patients
with normal, where body composition parameters in this group were lower than
polystemic and the other group. Polycythemic patients had a significantly lower
ET compared patients with normal. Anaemic patients walked the shortest distance
in ISWT though this was not reach statisticaly significant level.
Conclusion: Anaemia is associated with poor clinical and functional outcomes in
patients with COPD who were referred PR programme and provide support for
the evaluation and monitoring of anaemia in these patients.

P3551
Outcomes of pulmonary rehabilitation according maintenance treatment in
real life COPD patients
Danilo C. Berton 1 , Cassia C. da Costa 2 , Ana Luiza Zulkoski 2 , Maria Lucia
L. Machado 2 , Rafael M. de Souza 2 , Paulo J.Z. Teixeira 2,3 . 1 Medicine, Federal
University of Rio Grande do Sul (UFRGS), Porto Alegre, Brazil; 2 Health Science
Institute, Feevale University, Novo Hamburgo, Brazil; 3 Medicine, Health Science
Federal University of Porto Alegre, Brazil
Pulmonary rehabilitation (PR) improves health status as well as exercise tolerance
in symptomatic patients with chronic obstructive pulmonary disease (COPD).
Maintenance bronchodilator (BD) therapy is recommended to improve symptoms
and could enhance ability to train and augment benefits of PR.
We aimed to evaluate if the modality of inhaled medication therapy could improve
exercise tolerance and health-related quality of life (HRQL) in real life patients
with COPD who were referred to PR.
We compared HRQL (Saint George Respiratory Questionnaire; SGRQ) and six
minute walk distance (6MWD) after PR according to maintenance treatment: no
long-acting bronchodilators (N); long-acting β2 -adrenergic agonist or anticholinergic BD (LABD); combined treatment with long-acting β2 -agonist plus inhaled
corticosteroid (dual therapy; DT); or DT plus long-acting anticholinergic BD (triple
therapy; TT). All groups used short acting bronchodilators as needed.
One hundred forty five COPD patients (64% males) who completed PR were
retrospectively classified according their treatment. Twenty nine received no maintenance therapy (N), 16 LABD, 82 DT and 18 TT. They were 64.5±.8.8 years
old and showed a mean FEV1 and FVC of 42.6±18.2% and 65.7±.21.5% predicted, respectively. In the baseline test they walked 393.5±.94.9m. No difference
was found related to baseline spirometric, 6MWD and SGRQ values. The whole
sample presented significant improvements in total and specific domains of SGRQ
(p<0.05) as well as 6MWD (53.1±.65.7m; p<0.01) with no difference among
treatment groups.
In conclusion, in a real life cohort of COPD patients the specific maintenance
therapy did not interfere in clinical PR outcomes.
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Influence of pulmonary rehabilitation in patients with COPD in respiratory
hospital admissions (Rha) and emergency department visits (EDv)
Marcos Garcia 1 , Macarena Arroyo Varela 1 , Antonio Dorado Galindo 1 ,
Adolfo Domenech del Río 1 , María Jesús Prunera Pardell 1 , Ana María Godoy
Ramirez 2 , Jose Luís De la Cruz Ríos 1 , Belen González Sánchez 1 ,
Marta Entrambasaguas Martín 1 . 1 Pneumology, Hospital Carlos Haya, Málaga,
Spain; 2 Rehabilitation, Hospital Carlos Haya, Málaga, Spain

P3554
Intensity of training and physiologic and clinical changes after pulmonary
rehabilitation programme in patients chronic obstructive pulmonary disease
Barbara Vagaggini, Francesco Costa, Laura Malagrinò, Laura Pazzaglia,
Sandra Antonelli, Giovanna Decusatis, Claudia De Simone, Sabrina Santerini,
Pierluigi Paggiaro. Cardiothoracic and Vascular Department, University, Pisa,
Italy

Introduction: Pulmonary Rehabilitation (PR) provides significant clinical benefits
to patients with severe and very severe COPD
Objectives: To verify the effect of PR on COPD patients in our Hospital, not only
in terms of Lung Function Tests but also in Rha and EDv.
Methods: 148 patients were studied, 106 started PR from January 2009 to October
2010 and 42 did not.
We compared EDv and Rha of patients for one year before and after receiving PR
and also with the patients who did not. Changes in FEV1 and in 6MWT (6-minute
walk test) were also studied.
Results:
Table 1. Data of 106 patients who followed PR

EDv*
Rha
FEV1*
6MWT*

Before PR

After PR

145
45
38.35
353.95

74
27
41.33
394.60

Group 1

Watts
VO2 spec (ml/min/kg)
VE isow (L/min)
HR isow (BPM)
ULE (sec)
LLE (sec)
MIP (cmH2O)
MRC
6MWT (mt)
SGRQ Impact
SGRQ tot

*Statistically significant.
Table 2. Data of 42 patients who did not followed PR

EDv
Rha
FEV1
6MWT

Jan 2008-09

Oct 2010-11

79
17
37.81
331.2

81
30
NA
NA

Both EDv and Rha show a decrease, being statistically significant in the case of
EDv. Also FEV1 and 6MWT show a statistically significant improvement.
Conclusions: PR is an effective intervention in treating COPD patients, as it results
in significant clinical improvements by increasing capacity to perform physical
exercise and by lowering EDv and Rha rates.

P3553
Six months and one year follow up of COPD patients who had oral nutritional
supplement therapy as a part of pulmonary rehabilitation program
Ipek Candemir, Pinar Ergün, Dicle Kaymaz, Ezgi Simsek, Saliha Battal,
Nilgün Mendil, Fatma Sengül. Chest Diseases, Ankara Ataturk Chest Diseases
and Surgery Training and Research Hospital, Rehabilitation Center, Ankara,
Turkey
We evaluated long term efficacy of oral nutritional supplement (ONS) which was
indicated according to body composition abnormalities in patients with COPD.
41 patients who were given ONS were enrolled. Pulmonary function tests, quality
of life, exercise capacity, dyspnea sensation, and body composition datas were
recorded before and after PR program, at 3., 6. month and in 20 patients 1 year
follow-up visit.
Table1 summarizes parameters of patients that were grouped according to ONS
duration. In all groups ONS lead to sustained improvements of exercise capacity,
dyspnea, symptom management, and body composition at 3 and 6 month. Quality
of life was protected in group 1, in other groups it was over baseline values despite
loss at 6. month. Both exercise capacity and quality of life decreased at the end of
the first year, exercise capacity was lower than baseline. Improvements in symptom
control, dyspnea, body composition were protected in one year follow up.
Table1

Patients numbers
Age (years)
Tobacco (pack/years)
BMI (kg/m2 )
FFMI (kg/m2 )
MRC
%FEV1
ISWT (meters)
SGRQ Symptom
SGRQActivity
SGRQimpact
SGRQTotal

The aim of the study was to evaluate the efficacy of a pulmonary rehabilitation programme (PRP) in relation to the intensity of exercise training achieved during PRP
in patients with Chronic Obstructive Pulmonary Disease (COPD). We performed
a retrospective analysis on 92 COPD patients (FEV1% 54) who participated in
a PRP between 2007 and 2009. All subjects did an outpatient training exercise
programme lasted 2 months. The training sessions were 20 and each session
consisted in 30 min of cyclergometer exercise associated with 30 min of upper
limb exercise. Before and after the PRP the following measurements were done:
the exercise tolerance by 6MWT and cardiopulmonary exercise test (CPET), upper
and lower limb endurance (ULE;LLE), MRC, MIP and MEP, quality of life by
SGRQ. Patients were divided into two groups based on the achievement (Group
1) or not (Group 2) of high intensity training, meaning the intensity of 75% of
Wmax reached in CPET pre PRP, sustained for as long as 25 - 30 minutes for 8
final sessions of the PRP.

Group 1

Group 2

Group 3

10
54,7±13,8
27,2±15,3
20±1
16,9±1,3
2,6±0,5
36,6±13,8
282±108
67,1±9,1
71,9±22,2
58,5±17,6
64,1±16

16
65,5±9
55±19
18,7±1,7
15,9±1,1
3,5±0,8
29,3±9,4
174±118
67,3±13
77,2±19,7
62±21
67,6±15,5

15
67,8±6,3
67,9±38
17,5±1,5
15,5±0,9
4±1
25,9±9,8
123±108
73,3±14
82±20
57,7±23,3
67,8±19

Group 2

Group 1 vs Group 2



p



p

13.4
–1.87
–3.65
–14.9
37.7
409.
5.7
–0.39
31.2
–6.48
–5.72

p<0.001
p<0.001
p<0.01
p< 0.001
p<0.001
p<0.01
p<0.05
p<0.01
p<0.01
p<0.01
p<0.01

2.55
–1.65
–2.01
–5.63
35.5
230.
7.5
–0.44
40.2
–2.39
–2.22

ns
ns
ns
ns
p<0.01
p<0.01
p<0.05
p<0.01
p<0.001
ns
ns

*

*

After PRP,changes from baseline were signiicant for all measurements in Group 1,
but not in Group 2. Therefore, reaching and maintaining high intensity of exercise
training is associated with better results obtained by PRP in COPD patients.

P3555
Two-years of a community maintenance follow-up program in patients with
COPD
Fabricio Zambom 1 , Pilar Cebollero 2 , María Hernández 3 , Esteban Gorostiaga 4 ,
Javier Ibañez 4 , Javier Hueto 2 , José Cascante 2 , Milagros Antón 1 . 1 Health Science
Department, Public University of Navarre, Tudela, Spain; 2 Respiratory B
Department, Complejo Hospitalario de Navarra, Pamplona, Spain; 3 Respiratory
A Department, Complejo Hospitalario de Navarra, Pamplona, Spain; 4 Studies,
Research and Sport Medicine Center, Navarre Institute for Sport and Physical
Activity, Pamplona, Spain
Introduction: Benefits of short-term outpatient rehabilitation programs (RP) have
been showed in patients with COPD that decline gradually over one year after
discharge. Moreover, the capacity of maintenance follow-up programs to preserve
the benefits of pulmonary rehabilitation programs is controversial.
Therefore, the objective of this study was to examine the efficacy of a two year,
supervised, community maintenance follow-up program to maintain the benefits
of an initial 12-week outpatient RP.
Methods: Eight patients (moderate to severe) COPD men (GOLD), dyspnea 2-3
(MMRC) were included. All patients performed a two years, supervised, community maintenance program (CMP) (twice a week) following a 12-week outpatient
rehabilitation program (twice a week). Maximal dynamic resistance (1RM) of the
upper limb (chest press and dorsal) and lower limb (leg press and leg extension),
and peak power output at 70% of 1RM in leg press were measured. Analysis of
variance with repeated measures was used for statistical analysis.
Results: Initial data from the RP were used as a baseline for all outcomes. 1RM
in leg press increased (P <0.001) by 20% in RP and 22% in CMP from baseline.
1RM in chest press increased (P <0.001) by 32% in RP and 45% in CMP. 1RM
in knee extension and dorsal increased (P <0.001) by 36 and 35% in RP and
38 and 35% in CMP, respectively. Power output of the lower limb at 70% of
1RM increased by 33% in RP and 30% in CMP (from 555±108 to 738±312 to
720±258 w, P <0.05) from baseline.
Conclusions: A low volume, supervised, CMP is able to maintain and improve
the benefits of a short-term RP in COPD patients.
Supported by Ministry of education of Spain and Health Department of Navarre.

As the changes of body composition are correlated with prognosis and survival in
COPD, all patients who are scheduled to receive a PR program should be evaluated
and be given ONS if necessary.
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Attendance vs prescription: Exercise attendance rates for people with COPD:
Systematic review
Marie Williams 1 , Lucy Lewis 1 , Zoe McKeough 2 , Anne Holland 3,4 ,
Annemarie Lee 5 , Renae McNamara 2 , Anna Phillips 1 , Louise Wiles 1 ,
Leona Knapman 4 , Sally Watts 2 , Maree Milross 7 , Tanja Effing 8,9 . 1 School of
Health Sciences, University of South Australia, Adelaide, SA, Australia; 2 Clinical
and Rehabilitation Sciences, The University of Sydney, NSW, Australia;
3
Department of Physiotherapy, Alfred Health, Melbourne, VIC, Australia;
4
Department of Physiotherapy, La Trobe University, Melbourne, VIC, Australia;
5
Department of Physiotherapy, The University of Melbourne, Victoria, Australia;
6
Department of Physiotherapy, The University of Sydney, NSW, Australia;
7
Faculty of Health Sciences, The University of Melbourne, Victoria, Australia;
8
Department of Respiratory Medicine, Repatriation General Hospital, Adelaide,
SA, Australia; 9 School of Medicine, Flinders University, Adelaide, SA, Australia
The duration, frequency, mode and intensity of exercise programs for people
with COPD are recommended by international consensus statements. The question for this review was: ’How consistently are a priori criterion and attendance
rates reported for people with COPD participating in exercise programs?’ A systematic search of CINAHL, Medline, Embase and CENTRAL (Cochrane), was
undertaken in October 2011. Studies were eligible for inclusion if published in
English, included people with COPD, assessed the effects of rehabilitation as
the primary intervention (+/– adjunctive strategies) and included at least 2 weeks
exercise training (+/– education). There were no limits placed on intervention
site (hospital, community, home) or publication date. Data extraction processes
were confirmed prospectively for consistency (>80% agreement), with pairs of
reviewers extracting data independently and disagreements resolved by consensus.
The search returned 752 citations (497 citations excluded from title and abstract)
with 255 full text articles retrieved for review. Of the 174 articles reviewed to date,
a further 21 citations have been excluded. Of the 153 studies, 100% report the
prescribed frequency of training but only 54% provide information on attendance
at training sessions (n = 83) and less than a third of these report a priori criteria
for attendance (n = 23, 28%). These preliminary analyses suggest that reporting of
attendance rates in COPD exercise trials is low, which makes it difficult to calculate
dose-response relationships between exercise participation and improvements in
health outcomes.

P3557
The effectiveness of a home-based pulmonary rehabilitation program (PRP)
in people with COPD
Ana Schippers 1 , Sarah Dennis 2 , Christy Bruce 1 , Kim Nguyen 1 , Serena Hong 1 ,
Matthew Jennings 1 . 1 Physiotherapy Department, Liverpool Hospital, Liverpool,
NSW, Australia; 2 UNSW Research Centre for Primary Health Care and Equity,
University of NSW, Sydney, NSW, Australia
Background: PRP has been shown to be one of the most effective interventions
for COPD. However several barriers has limited participation. To overcome some
of these barriers a Home-Based PRP was offered to people were unable to attend
the Hospital-Based PRP.
Aim: To assess the effectiveness of a Home-Based PRP in improving exercise capacity and quality of life in people with COPD unable to attend the Hospital-Based
PRP.
Methods: A retrospective review of patients recruited to a Home-Based PRP at
Liverpool Hospital between January 2009 and November 2010. 6MWT and SGRQ
were used. Data analysed by SPSS using the Paired T-Test.
Results: 67 patients were recruited with an average age of 72 years. Of these
33% completed the PRP and post PRP assessment, and 30% completed the 12month post PRP follow-up. At post-PRP 6MWT improved by 36.7m P<0.001 and
SGRQ improved by 9.5% P=0.003. At 12-months (compared to baseline) post-PRP
6MWT was -12.6m P=0.5 and SGRQ improved by 3.5% P=0.4. Difference in
outcomes between males and females were also noted as outlined in the table.
Conclusions: A Home-Based PRP can be a suitable alternative for patients who
are unable to attend a Hospital-Based PRP. However, a RCT with appropriate
sample size would be required.

P3558
Referral to pulmonary rehabilitation amongst patients admitted to hospital
with COPD
Kylie Johnston 1 , Mary Young 2 , Karen Grimmer-Somers 3 , Ral Antic 4 ,
Peter Frith 5 . 1 School of Health Sciences, University of South Australia, Adelaide,
SA, Australia; 2 Transitional and Community Service, Royal Adelaide Hospital,
Adelaide, SA, Australia; 3 International Centre for Allied Health Evidence,
University of South Australia, Adelaide, SA, Australia;4 Department of Thoracic

Medicine, Royal Adelaide Hospital, Adelaide, SA, Australia; 5 Respiratory,
Allergy & Sleep Services, Repatriation General Hospital, Adelaide, SA, Australia
Background: Pulmonary rehabilitation (PR) is recommended in the management
of patients with COPD. However, little information is available about the incidence
of referral to PR amongst COPD patients.
Aim: This study prospectively examined consecutive patients admitted to hospital
with a primary diagnosis of COPD, to determine the incidence and characteristics
of patients referred (versus not) to PR.
Methods: Demographic, disease and admission characteristics were collected using prospective and retrospective medical record review, and patient interview at
the end of hospital admission. Information about referral to and attendance at a PR
program in the past, and referral to PR from the current admission, were obtained
from patient interview and confirmed in medical records.
Results: From 190 patients, 64 were recruited to interview (77 excluded due to
insufficient English language, cognition, or missed; 43 were repeat admissions
and 6 declined). Included patients were aged 72(12) years [mean(SD)], with
FEV1 %predicted =44(19)%; 61% had a respiratory physician involved in their
ongoing care. Of the 64 patients interviewed, 39 (61%) had been referred at some
point since diagnosis to PR, but only 15 (24%) had attended. During the current
admission, 20% (n=13) had been referred to PR. In 12 cases (19%), PR had been
discussed but no referral made, and in 39 cases (61%) PR had not been discussed.
Conclusion: A proportion of COPD patients admitted to hospital had not been
referred either in the past, or at the time of the index admission, to PR. Further
analysis of this data to determine characteristics associated with referral (or not)
will help direct strategies to implement PR in more people with COPD.

384. CT findings: educational posters

P3559
The evaluation of pulmonary involvement pattern in high resolution
computerized tomography of patients with rheumatoid arthritis in Iran from
2010-2011
Kazem Navari, Reza Farokhsersht, Mohamadreza Masoodi, Shahram Zare,
Najmen Ziaee. Internal Medicine Department, Hormozgun Medical University of
Sciences, Bandar Abbas, Islamic Republic of Iran Internal Medicine Department,
Hormozgun Medical University of Sciences, Bandar Abbas, Islamic Republic of
Iran Internal Medicine Department, Hormozgun Medical University of Sciences,
Bandar Abbas, Islamic Republic of Iran Internal Medicine Department,
Hormozgun Medical University of Sciences, Bandar Abbas, Islamic Republic of
Iran Internal Medicine Department, Hormozgun Medical University of Sciences,
Bandar Abbas, Islamic Republic of Iran
RA is a chronic systemic disease Pulmonary involvement is the most frequent manifestations of rheumatoid arthritis. The goal of this study was to assess pulmonary
involvement pattern in patients with RA by HRCT Scan in Bandar-abbas.
Methods: In this prospective study fifty patients with RA referred to rheumatology
clinic in Bandar abbas were evaluated. Data were obtained included: age, sex,
duration of disease, methotroxate usage, smoking, pulmonary chronic disease,
clinical symptoms of pulmonary involvement and patient self assessment. After
clinical and laboratory investigations, HRCT were performed.
Results: Mean age of 49.3 years. Three patients with respiratory symptoms and 47
patients without pulmonary complaint. The most frequent pulmonary involvement
in HRCT findings sub pleural fibrosis (26%) and followed by air trapping and
mosaic pattern (20%), pleural thickening (14%), honey combing (10%), pulmonary
nodules (8%), pribronchial thickening (8%), ground glass pattern (8%). Bronchiectasis (8%), Alveolar (2%) and reticular pattern (2%). There was no statistically
significant relationship between lung involvement pattern and, rheumatoid factor
positivity, Anti ccp and methotroxate usage but correlation between HRCT findings and age, duration of the disease, disease activity (DAS 28) and respiratory
symptoms was significant (P<0.05).
Conclusion: The results of our study indicate HRCT was useful for evaluation
of pulmonary involvement in patients with RA although these patients had no
respiratory symptoms. Larger and prospective studies are needed to assess of lung
involvement pattern in HRCT in asymptomatic RA patients.

Abstract P3557 – Table 1. Outcomes Male vs Female
Males: Outcomes Mean Difference Compared to Baseline

6MWT (m) MID=35
SGRQ (%) MID=4

Females: Outcomes Mean Difference Compared to Baseline

Training Completion

12-Month Post Training Completion

Training Completion

12-Month Post Training Completion

49.4 (35) P=0.001
16 (8) P<0.001

25.5 (61) P=0.47
3 (12) P=0.66

26 (39) P=0.04
3 (15) P=0.52

-29.6 (67) P=0.22
-6.6 (15) P=0.25

MID: minimal important difference. Data are presented as mean (SD).
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Computed tomography findings of pulmonary nocardiosis at diagnosis
Fatma Sema Oymak 1 , Afra Yildirim 2 , Orhan Yildiz 3 , Duygu Percin 4 ,
Emine Doganay 1 , Nuri Tutar 1 , Ismail Kocyigit 5 , Asiye Kanbay 1 ,
Hakan Buyukoglan 1 , Hayati Demiraslan 3 , Inci Gulmez 1 , Ramazan Demir 1 .
1
Department of Chest Diseases, Erciyes University Medical School, Kayseri,
Turkey; 2 Department of Radiology, Erciyes University Medical School, Kayseri,
Turkey; 3 Department of Medical Microbiology, Erciyes University Medical
School, Kayseri, Turkey; 4 Department of Infectious Diseases and Clinical
Microbiology, Erciyes University Medical School, Kayseri, Turkey; 5 Department
of Internal Diseases, Nephrology Unit, Erciyes University Medical School,
Kayseri, Turkey
Computerized tomography (CT) plays an important role in the diagnosis of pulmonary nocardiosis (PN), allowing earlier detection and better characterization
of the abnormalities than does chest radiography. The aim of the present study
was to review reported radiographic clues to the diagnosis of PN at the time of
initial presentation. A computerized database search was performed to find all
cases of PN, confirmed positive culture, in patients at our institution over the last
11 years. Twenty six patients (n=26) with PN were identified. Patients without CT
scan available at initial presentation (n=2) and patients with concurrent diseases
involving the lungs and pleura were excluded (n=2). For the remaining 22 patients
[median age: 46 years (range, 21 to72 y)], standardized radiographic features
were recorded. Some form of immunosuppression was present in 95% of the
cases. Preexisting structural abnormalities of the lung were uncommon (COPD:
2). CT features of PN included one or more nodules/masses (16 patients, 73%),
airspace consolidation/infiltrates (12 patients, 55%), pleural effusion/thickening (9
patients, 41%), mediastinal lymphadenopathy (6 patients, 27%), diffuse interstitial
pattern (4 patients, 18%), chest wall extension (2 patients, 9%). Cavitary lesions
with/without internal low attenuation including nodules, masses, or airspace disease, occurred in 64% of the patients. CT findings of PN in immunocompromised
patients are pleomorphic and not specific. CT findings consist predominantly of
nodules/masses and cavitary lesions without any significant zonal or anatomic
distribution. Diffuse interstitial patterns also occur. Pleural effusions are quite
common, and lymph nodes may be enlarged.

P3561
Impact of aspiration pneumonia in community-acquired pneumonia and
healthcare-associated pneumonia
Kosaku Komiya 1 , Hiroshi Ishii 1 , Kenji Umeki 1 , Shunji Mizunoe 2 ,
Jun-ichi Kadota 1 . 1 Respiratory Medicine, Oita University Faculty of Medicien,
Oita, Japan; 2 Respiratory Medicine, Oita Prefectural Hospital, Oita, Japan
Background: Aspiration pneumonia is ranked as a considerable etiology in
community-acquired pneumonia (CAP) and healthcare-associated pneumonia
(HCAP). However, its frequency and role have not been fully evaluated due
to difficulties in the diagnosis.
Objective: To determine the frequency of aspiration pneumonia in CAP and
HCAP, and to evaluate its impact on the outcome among these patients with acute
pneumonias.
Methods: We defined aspiration pneumonia as the following conditions: having
risk factors for aspiration pneumonia, including dysphagia due to neurological
disorder, mechanical obstruction of the airways and disturbance of consciousness,
and also showing lung gravitational opacities in chest CT. Clinical features, microbiology, and outcomes in total 637 patients with CAP (n=417) and HCAP (n=220)
were retrospectively analyzed.
Results: Forty-six (11%) patients with CAP and 102 (46%) patients with HCAP
met the definition of aspiration pneumonia (p<0.001). The severity score (CURB65) was higher in HCAP patients (median 3.0, interquartile range; IQR 1.0) than
in CAP patients (median 2.0, IQR 1.0; p<0.001). The treatment failure due to
resistant pathogens was more frequently seen in HCAP (9.5%) than in CAP (3.4%,
p=0.001). In the entire patients with pneumonias, a multivariate analysis indicated
that aspiration pneumonia was associated with 30-day mortality (adjusted hazard
ratio 4.263, p=0.001) after adjusting for other variables.
Conclusion: Aspiration pneumonia may be a significant predictor of mortality in
both patients with CAP and HCAP. Therefore, it would be better for the treatment
guidelines for CAP and HCAP to adopt a concept of objectively-defined aspiration
pneumonia.

P3562
Thin-section computed tomography findings of patients with acute
Streptococcus pneumoniae pneumonia with and without concurrent infection
Fumito Okada, Yumiko Ando, Asami Ono, Tomoko Nakayama, Haruka Sato,
Ayaka Kira, Koichi Honda, Hiromu Mori. Radiology, Oita University Faculty of
Medicine, Yufu, Oita, Japan

combined with methicillin-susceptible Staphylococcus aureus (MSSA) infection.
We compared the thin-section CT findings among the groups.
Results: Centrilobular nodules and bronchial wall thickening were also significantly more frequent in patients with pneumonia caused by concurrent infection (H.
influenzae: p<0.001 and p<0.001, P. aeruginosa: p<0.001 and p<0.001, MSSA:
p<0.001 and p<0.001, respectively) than in those infected with S. pneumoniae
alone. Cavity and bilateral pleural effusions were significantly more frequent in
cases of S. pneumoniae pneumonia with concurrent P. aeruginosa infection than
in cases of S. pneumoniae pneumonia alone (p<0.001 and p<0.001, respectively)
or with concurrent H. influenzae (p<0.05 and p<0.001, respectively) or MSSA
infection (p<0.05 and p<0.05, respectively).
Conclusions: When a patient with S. pneumoniae pneumonia has centrilobular
nodules, bronchial wall thickening, cavity or bilateral pleural effusions on CT
images, concurrent infection should be considered.

P3563
The features of high resolution CT (HRCT) in patients with respiratory
symptom due to gastroesophageal reflux disease (GERD)
Miho Ikura 1 , Hirohiko Ikura 2 , Hisayuki Abe 2 , Seiichirou Watanabe 2 ,
Shin Kimoto 1 . 1 Radiology, Radiology First Hospital, Imabari, Ehime, Japan;
2
Pulmonology, Radiology First Hospital, Imabari, Ehime, Japan
Rationale: GERD is well known as one of cause for chronic cough. Gastric
acid refluxed stimulates the esophagus and airways, then it induce cough with
or without inflammation. This study aimed to evaluate the features of HRCT in
patients with GERD.
Materials and methods: Ten consecutive patients (6 males and 4 females) with
various symptoms, 7 of cough, 3 of sputum, 2 of heart burn, and one of sore throat.
They underwent HRCT using a MDCT. Eight of them underwent gastrointestinal
fiberscopy and were diagnosed, 4 of GERD with reflux esophagitis, one of sliding
hernia, and 3 of normal findings. All of patients were medicated with proton
pump inhibitor, H2 blocker, and mosapride citrate hydrate, and improved with
their symptom after two weeks.
Two radiologist (H.I. and M.I.), who were board-certified by Japan Radiological
Society, diagnosed and estimated image quality with their consultation. They
observed some findings, ground glass opacity (GGO), bronchial wall thickening (BWT), centrilobular nodule (CLN), consolidation, and esophageal sliding
herniation (ESH), expected definitely old inflammatory change.
Results: One of the patients was observed a finding as normal in HRCT. HRCT
depicted the features, 6 of GGO, 5 of CLN, 2 of BWT, one of consolidation, one
of SH in 9 patients. GGO were frequently observed in 5 of 7 patients with chronic
cough. The findings of GGO existed in bilateral in all of 5, in lower lobe in 4, in
upper lobe in 2, and in middle lobe in one.
Conclusion: The HRCT findings of GGO were frequently observed in patients
with chronic cough due to GERD.

P3564
Chest CT findings in patients with angioimmunoblastic T-cell lymphoma
Hisako Kushima, Hiroshi Ishii, Kosaku Komiya, Hiroaki Oka, Issei Tokimatsu,
Jun-ichi Kadota. Internal Medicine 2, Oita University Faculty of Medicine, Yufu,
Oita, Japan
Background: Angioimmunoblastic T-cell lymphoma (AILT), a subtype of peripheral T-cell lymphoma, is an aggressive disorder representing approximately 2% of
non-Hodgkin lymphomas. Most of the patients with AILT present with pyrexia,
weight loss, lymphadenopathy, splenomegaly, skin rushes, and various thoracic
involvements. However, there have been few reports of thoracic images in patients
with AILT.
Objective: To determine the characteristics of the thoracic involvements in AILT.
Method: The clinical and radiological data of 7 patients [6 males and 1 female,
median age: 74 (65-78) years old] with pathologically-diagnosed AILT between
1998 and 2011 were retrospectively analyzed.
Results: The most common manifestations in onset were pyrexia and swelling of
the cervical lymph nodes. Radiographic findings of the chest included mediastinal
and hilar lymphadenopathy (seen in 7/7 patients), pleural effusion (5/7), thickening
of the bronchovascular bundles (5/7), ground-glass opacities (5/7), consolidation
(2/7), and pericardial effusion (1/7). Two patients (2/7) developed interstitial
pneumonia after chemotherapy-induced remission, and one of the two patients
underwent a surgical lung biopsy and showed cellular and organizing interstitial
pneumonia.
Conclusion: AILT is a rare type of non-Hodgkin lymphoma, however, chest
physicians should be aware that thoracic involvements are frequently seen in this
disease.

Objectives: To compare the pulmonary thin-section computed tomography (CT)
findings of patients with acute Streptococcus pneumoniae pneumonia with and
without concurrent infection.
Methods: The study group comprised 86 patients with acute S. pneumoniae pneumonia, 36 patients with S. pneumoniae pneumonia combined with Haemophilus
influenzae infection, 26 patients with S. pneumoniae pneumonia combined with
Pseudomonas aeruginosa infection, and 22 patients with S. pneumoniae pneumonia
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Chest HRCT findings in non-smoking, asymptomatic elderly subjects with
normal echocardiogram and pulmonary function tests
Daniel Winter 1 , Marcos Manzini 1 , Alexandre Busse 2 , Omar Jaluul 2 ,
Tânia Guimarães 2 , Mario Terra-Filho 1 . 1 Pulmonary Division, Heart Institute
(InCor) do Hospital das Clínicas da Faculdade de Medicina da Universidade de
São Paulo, Brazil; 2 Department of Geriatrics, Hospital das Clínicas da
Faculdade de Medicina da Universidade de São Paulo, SP, Brazil
Background: The study of the normal ageing process is becoming more important as life expectancy increases. To our knowledge, no studies reporting chest
HRCT findings in asymptomatic, non-smoking elderly subjects with both normal
echocardiogram and PFTs were conducted.
Objectives: To describe chest HRCT findings in a population of asymptomatic,
non-smoking elderly subjects with normal echocardiogram and PFTs.
Methods: After institutional approval, patients over 65 years old recruited from
the Geriatrics outpatient clinic were studied and compared with normal volunteers
under 50 years old. Written consent was obtained. Participants were submitted
to a questionnaire, echocardiography and PFTs for assessing absence of disease,
and afterwards submitted to chest HRCT. Scans were interpreted and findings
were scored, including pulmonary nodules, cysts, parenchymal bands, interlobular
septal thickening, reticular opacities and bronchiectasis. Non-parametric tests were
used for the statistical analysis, with P<0.05 representing statistical significance.
Results: The HRCT findings of 53 asymptomatic subjects over 65 years old (mean
age 74,6 yrs) were compared with those of 24 volunteers under 50 years old
(mean age 35,7 yrs). The prevalence of abnormal scans was higher in the elderly
(84,9% vs 12,5%, P<0.001). Comparing both groups, significantly more elderly
subjects had scans with parenchymal bands (35 vs 3; P<0.001), interlobular septal
thickening (12 vs 0; P=0.014) and lung nodules (10 vs 0; P=0.026).
Conclusion: Parenchymal bands, interlobular septal thickening and lung nodules
are present in asymptomatic elderly subjects and may represent normal ageing of
the lungs.

P3566
Thoracic manifestation of myeloperoxidase-antineutrophil cytoplasmic
antibody (MPO-ANCA)-related disease: CT findings in 149 patients
Yumiko Ando 1 , Fumito Okada 2 , Koichi Honda 2 , Asami Ono 2 ,
Tomoko Nakayama 2 , Shunro Matsumoto 2 , Hiromu Mori 2 . 1 Radiology,
Nishibeppu National Hospital, Beppu-shi, Oita, Japan; 2 Radiology, Oita
University, Yufu-shi, Oita, Japan
Objective: The purpose of this study was to assess pulmonary CT findings
in patients with myeloperooxidase-antineutrophil cytoplasmic antibody (MPOANCA)-related disease.
Materials and methods: The pulmonary CT scans of 149 patients with elevated serum MPO-ANCA levels (77 with microscopic polyangiitis, 18 with
Churg-Strauss syndrome, 12 rapidly progressive glomerulonephritis and 42 with
unclassified disease) were retrospectively assessed with regard to parenchymal and
mediastinal abnormalities.
Results: The CT findings consisted of ground-glass attenuation in 110 Patients
(74%), consolidation in 67 patients (45%), traction bronchiectasis in 46 patients
(31%), and honey combing in 46 patients (31%).Consolidation, thickening of
bronchovascular bundle, interlobular septal thickening, and pleural effusion were
more frequently observed in patients with classified disease than in those without
an unclassified disease. Honeycombing was more frequently observed in patients
with unclassified disease than in those with classified disease.
Conclusions: The CT findings in patients with MPO-ANCA consisted mainly of
ground-glass attenuation, consolidation, and traction bronchiectasis. Consolidation,
thickening of bronchovascular bundle, interlobular septal thickening, and pleural
effusion were more frequently observed in patients with classified disease than in
those with unclassified disease. In contrast, honeycombing was more frequently
observed in patients with unclassified disease than in those with classified disease.

P3567
Sarcoidosis; the great mimicker: A CT study
Sheida Rostamzadeh, Shahram Kahkoueei, Shirin Dianati. Radiology, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Science, Tehran,
Islamic Republic of Iran
Purpose: Assessing manifestations of sarcoidosis in chest CT to make clinicians
and radiologists consider this disease in daily practice.
Material and methods: CT and HRCT scans of 59 patients with biopsy-proven
sarcoidosis were reviewed.
Results: Many of the classical findings including bilateral hilar and paratracheal
adenopathy and parenchymal involvement like bronchovascular bundle thickening,
nodularity, fibrobronchiectatic and fibrocavitary changes affecting upper and
middle zones as well as pleural thickening were noted as previously mentioned
by others.
But what highlights our study, is the interesting uncovering of 30.5% unilateral and
45.8% bilateral asymmetric parenchymal involvement, also scattered parenchymal
metastasis-like nodules (20.3%), Patchy ground glass opacities mimicking BOOP
(33.9%), the galaxy nodular pattern (11.9%) and enlargement of main pulmonary
artery (23.7%).

Figure 1. Parenchymal manifestations.

Parenchymal manifestations are shown in Fig. 1.
In addition to the usual widely known mediastinal lymphadenopathy stations, we
found a considerable amount of involvement in subcarinal (55.9%), paraesophageal
(22%), and 6.8% intraparenchymal lymph nodes and the least common pulmonary
ligament lymph nodes (1.7%).
Conclusion: Sarcoidosis can present with unusual findings in uncommon sites
so whenever looking at a pulmonary CT we should ask: “Am I dealing with
sarcoidosis?

P3568
MDCT differences between cardiac edema, viral pneumonia and ARDS
Aleksandar Ivkovic 1 , Tamara Milosavljevic 2 , Zoran Radovanovic 1 . 1 Center of
Radiology, KC Nis, Serbia; 2 Radiology, ZC Vranje, Serbia
Purpose: Acute respiratory distress syndrome (ARDS) is a type of severe, acute
lung dysfunction affecting all or most of both lungs that occurs as a result of illness
or injury. The main radiological problem is to see differences with cardiac edema
or viral pneumonia. Main purpose is to show possibilities of MDCT in detection
of important differences.
Methods: We examined 356 patients with ARDS, 656 with viral pneumonia and
456 with cardiac edema. Patients were examined by 16/64 MDCT using virtual
bronchoscopy, perfusion and pulmonary angiography. There were 194 male and
162 female patients from 13 to 82 years with ARDS; 303 male and 353 female
with viral pneumonia, 9 to 54 years; 201 male and 255 female, 54 to 76 years old.
Results: ARDS was caused by injury in 204 cases and with acute illness in 148
cases. 6 cases were without known cause, probably drug abuse. Patients were
with hypoxia, PF ratio was less than 200 and all had bilateral x-ray changes. The
usual diagnostic approach is to perform standard x-ray of the lung but in cases of
bilateral pneumonia it is impossible to determine changes from ARDS and from
pneumonia; also if patients have cardiac problems in history it is not necessary
that they do not have ARDS. There are 2 major radiological differences: first is
quality of alveolar fluid and second is condition of alveolar wall. Also important
differences are in condition of airways and blood vessels.Different diagnosis was
made in 18.9% of patients.
Conclusion: Fast diagnoses for patients in critical care units are vital to patient
life. MDCT with virtual bronchoscopy, perfusion and pulmonary angiography can
give us fast answer and prediction. MDCT can be performed in patients with
mechanical ventilation.

P3569
Unusual form of pulmonary sequestration – Make your diagnosis from
abdominal ultrasound
Reinhard Kubale, Günther Schneider, Tanja Wild-Berger, Heinrike Wilkens.
Gemeinschaftspraxis für Radiologie, Sonographie, Pirmasens, Germany
Diagnostic and Interventional Radiology, University Hospital, Homburg/Saar,
Germany Pädiatrische Praxis, Praxis, Pirmasens, Germany
Introduction: Bronchopulonary sequestration is a rare congenital malformation of
the lower respiratory tract consisting of non-functioning lung tissue that recieves
its blood supply from the systemic circulation.
Aims and objectives: To evaluate clinical and diagnostic aspects in a case diagnosed primarily by abdominal US.
Methods: Evaluation was done by US, color doppler, MRI and Xray.
Results: A 12 year old girl was admitted to US due to unspecific abdominal pain
and a systolic auscultation.
In US and CCDS a stenosis of aorta, renal arteries and mesenteric arteries could
be excluded. A thick, aberrant arterial vessel was seen, running paravertebal up to
the diaphragm (Fig.1).
MR and MR-A showed an atypical artery running from the celiac axis to a
sequestrated lung tissue area and than communicate to lung veins.
Discussion: Sequestrations are characterized by their location, connection to
pulmonary or other structures, vascular supply, and association with other abnormalities. If the celiac axis is envolved a bronchopulmonary-foregut malformation
(BPFM) should be considered.
Differential diagnosis, clinical consequences and therapeutic options will be discussed.
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blue and examined with endobronchoscopy system. The endoscopy images of
abnormal areas and normal bronchial mucosa were analyzed and compared with
the corresponding pathologic pattern.
Results: We could visualize endobronchial epithelial cells with methylene blue
staining. In tumor cells, especially, squamous cell carcinoma, large and polymorphic tumor cells were observed with increased cellular density. In normal bronchial
mucosa, columnar epithelial cells were visualized.
Conclusion: Endocytoscopy has the potential to provide pathologic diagnosis
during bronchoscopy.

P3572
Follow-up using fluorescence bronchoscopy for the patients with
photodynamic therapy treated early lung cancer
Hamdy Ali Mohammadien Mahmoud, Kazuya Kondo. Chest Department &
Tuberculosis, Sohag University Hospital, Sohag Elmaragha-Nageccalhakim,
Egypt Oncological Medical Services-Institute of Health Biosciences, University
of Tokushima Graduate School, Tokushima, Japan

Figure 1. Abdominal Ultrasound (CCDS) and MR-Angiography showing an aberrant vessel from
the celiac trunk to a lung sequester in the right lower lobe.

Conclusions: In cases with aberrant vessels going up to the diaphragm a sequestration of the lung should be considered.

385. The broad spectrum of diagnostic
bronchoscopy
P3570
Endoscopic narrow-band imaging-quantitative assessment of airway
vascularity of sarcoidosis
Koumei Yanase 1 , Yasushi Ohno 1 , Fumihiko Kamiya 1 , Junki Endo 1 ,
Fumitaka Ito 1 , Norihiko Funaguchi 1 , Hirotoshi Iihara 2 , Shinya Minatoguchi 1 .
1
Second Department of Internal Medicine, Gifu University School of Medicine,
Gifu, Japan; 2 Pharmacology, Gifu University School of Medicine, Gifu, Japan
Introduction or background: Various changes of subepithelial vessels of the
bronchial mucosa occur in some respiratory diseases. NBI is a new technology
that improves the image contrast of the surface structure by adjusting the spectrum
feature regarding the wavelength dependency of the light penetration depth into
the tissue and the hemoglobin absorption. We have observed in sarcoidosis patients
of subepithelial vessels using a narrow-band imaging of bronchofiberscope.
Aims and objectives: It was our aim to investigate the ability of narrow-band
imaging in combination with computerized image analysis to quantitatively assess
airway vascularity in sarcoidosis patients.
Methods: In consecutive sarcoidosis patients, the routine procedures, optical analysis of the main carina and the upper lobe carina were performed. From every site,
five representative pictures were chosen.
Results: A total of 16 sarcoidosis patients were analyzed. Increased numbers of
vessels were found and these vessels were also observed in areas of cartilage.
Angiogenesis or mucosal thickening was observed.
Conclusion: High magnification view with NBI revealed a clear fine subepithelial
microvessel network that could be seen hardly with the ordinary filter. This combination seemed to be useful for study of the relationship of subepithelial vessels
and pathogenesis of sarcoidosis.

P3571
In vivo visualization of endobronchial tumor cells using an endocytoscopy
system
Masami Kameda, Koji Kuronuma, Gen Yamada, Yasuo Kitamura,
Yuichi Yamada, Hirotaka Nishikiori, Mitsuo Otsuka, Hiroki Takahashi. Third
Department of Internal Medicine, Sapporo Medical University School of
Medicine, Sapporo, Japan
Background: Endocytoscopy system (prototype, BF-Y0005, Olympus Medical
Systems Co., Tokyo, Japan) is a bronchovideoscope visualizing at a high magnification of 450 times on a 14-inch video monitor. Celular structures can be
visualized in real-time during bronchoscopy.
Objectives: To evaluate the diagnostic utility of endocytoscopy on endobronchial
tumors.
Methods: Between July 2009 and April 2011, 19 cases with endobronchial tumor lesions were selected from all cases of bronchoscopy. Twelve cases with
no abnormality on bronchoscopy were selected as control. After conventional
bronchoscopy, abnormal areas of interest were strained with 0.25% methylene

Purpose: To evaluate the accuracy of fluorescence bronchoscopy by precise
histological analysis of the photodynamic therapy (PDT) treated lesions.
Methods: A retrospective study was conducted on thirteen patients (16 lesions)
with centrally located early lung cancer (CLELC) had been undergone photodynamic therapy and had been followed up by fluorescence bronchoscopy. Fluorescence bronchoscopy was performed between 1 and 60 months after photodynamic
therapy.
Results: Of the 16 early carcinomas treated, 14 (87.5%) had a CR, 2 (12.5%)
had a NR after initial PDT. Among the 14 carcinomas achieving a CR, 4 (29%)
recurred locally from 6 to 12 months after initial PDT. A total of 62 surveillance
auto fluorescence bronchoscopies (average; 4.5/patient) and 47 biopsies (average;
4/patient) were performed after PDT. The addition of the SAFE - 3000 examination
to conventional bronchoscopy increased the sensitivity of screening from 69% to
100%, which yielded a relative sensitivity of 145% with a negative predictive value
of 100%.
Out of 14 CR lesions, 9 lesions finally reverted to normal fluorescence. CR
cases that did not show normal fluorescence were relapsed cases or a patient
with complete response whose treated lesion showed fibrosis in the sub mucosa.
Histopathological finding of the complete response sites which demonstrated temporal fluorescent defect consisted of inflammatory lesions, goblet cell hyperplasia,
basal cell hyperplasia, squamous metaplasia or dysplasia.
Conclusion: Our results confirm that SAFE - 3000 allows accurate assessment of
the quality and efficacy of PDT.

P3573
Relation between vascular patterns visualized by narrow band imaging (NBI)
videobronchoscopy and histological type of lung cancer
Bojan Zaric, Branislav Perin, Goran Stojanovic, Vladimir Stojsic,
Vladimir Carapic, Senka Milutinov, Tatjana Sarcev, Milan Antonic. Clinic for
Pulmonary Oncology, Institute for Pulmonary Diseases of Vojvodina, Faculty of
Medicine, University of Novi Sad, Sremska Kamenica, Vojvodina, Serbia
Introduction: Narrow Band Imaging (NBI) videobronchoscopy is a new technique
for visualization of bronchial mucosa. It has shown to be efficient in lung cancer
detection. The primary aim of this study was to evaluate relation between vascular
patterns visualized by NBI as described by Shibuya and histology of lung cancer.
Patients and methods: The study included 65 patients with suspected lung cancer
scheduled for bronchoscopy. After identification of endoscopically visible tumor
NBI was used to determine predominant type of pathological vascular pattern
(dotted, tortuous, abrupt-ending blood vessels – Shibuya descriptors). Pearson’s
chi-square test was used to test statistical significance between vascular pattern
and histological type of cancer.
Results: Lung cancer was confirmed in all patients;63.1% was diagnosed with
squamous cell lung cancer (SCC),24.6% had adenocarcinoma,9.2% had small
cell (SCLC)and 3.1% large cell lung cancer(LC). Dotted blood vessels were
significantly(p<0.000) associated with adenocarcinoma, identified in 68.4% adenocarcinoma and 31.6%SCC. Tortuous blood vessels were identified in 72%
SCC,8% adenocarcinoma,12%SCLC and 8% of LC. Tortuous blood vessels were
significantly(p<0.000) associated with SCC. Abrupt ending vessels were identified
in 81% SCC, 14.3% SCLC and 4.8% adenocarcinoma, this type of blood vessels
was also significantly associated(p<0.000) with SCC.
Conclusions: Dotted visual pattern of blood vessels identified during NBI videobronchoscopy is highly suggesting adenocarcinoma histology of lung cancer,
while tortuous and abrupt ending blood vessels significantly suggest squamous
cell histology of lung cancer.

P3574
Safety profile, efficacy and patient comfort with propofol sedation in
outpatient fibreoptic bronchoscopy
Puneet Khanna, Vikas Maurya, Vipin Kauts, Rajesh Pande. Department of
Critical Care and Respiratory Medicine, BL Kapur Memorial Hospital, New
Delhi, Delhi, India
Introduction: Procedural sedation is suggested in outpatient bronchoscopy to
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improve tolerance & patient satisfaction. Propofol, a short acting intravenous
hypnotic, offers advantages over benzodiazepines/opiates.
Objectives: We analyzed the feasibility, efficacy & safety profile of propofol
administered by a trained nurse for outpatient bronchoscopy.
Methods: A total of 276 flexible bronchoscopies performed between 2009 & 2011
using propofol sedation only without premedication were retrospectively reviewed.
Patient demographics, indications, type of procedure, procedure time, medication
doses, comfort level on 10cm verbal analogue scale (VAS, 0-10, 0=excellent,
10=unbearable) & adverse events were analyzed from procedure records.
Results: Of the 276, two-thirds (182, 66%) patients were male with an average
age of 56 years (range 18−82) & an average weight of 73 kg. Indications included
diagnostic BAL (127, 46%), TBLB (68,25%), TBNA (41,15%) & EBB (22,8%).
Average procedure time was 36 minutes (range 12−145). Average propofol dose
was 1.86 mg.kg-1 (range 0.12−20 mg.kg-1 ). Minor adverse events (21, 7.6%)
included hypotension (19, 7%), transient hypoxia (8, 3%) & tachycardia (5, 2%).
Major adverse events (death,intubation, ICU stay, or hospitalization) occurred in
7 (2.5%), of which 3 (1%) were attributed to sedation, 2 (0.7%) to hemoptysis, &
1 each to hypoxia & bronchospasm. There were no procedure-related deaths. A
majority (196, 71%) reported VAS of 4-6 with good amnesia, while 56 (20%) had
VAS > 6 & 24 (8.6%) had VAS <3.
Conclusions: Propofol is an easy to administer, safe, & effective procedural
sedative for outpatient bronchoscopies providing acceptable comfort.

P3575
Lidocaine administration to the laryngopharynx for inducing anesthesia
before bronchoscopy: A comparative study of Jackson’s spray method and
ultrasonic nebulization
Ken-ichi Takahashi 1 , Emiko Yamakawa 2 , Kouki Tsuji 2 , Yukiko Kaneko 2 ,
Yoko Uraguchi 2 , Kaori Okubo 2 , Toshie Chiyomori 2 , Emiko Murakami 2 ,
Taeko Kameyama 2 , Kazuki Shima 1 , Yoko Hamakawa 1 , Shohei Kaneda 1 ,
Susumu Noguchi 1 , Akari Moriyama 1 , Yojiro Yutaka 1 , Hiromichi Katakura 1 ,
Naoki Sakai 1 , Akira Yamanaka 1 . 1 Respiratry Diseases and Chest Surgery, Otsu
Red Cross Hospital, Otsu, Japan; 2 Endoscopy Center, Otsu Red Cross Hospital,
Otsu, Japan
Objective: To compare the degrees of pain experienced by patients and additional
intraoperative amounts of lidocaine required when lidocaine is administered using
Jackson’s spray and an ultrasonic nebulization.
Methods: Forty patients who were given laryngopharyngeal anesthesia before
bronchoscopy were divided into 2 groups of 20 patients each: group A, which
was given 4% lidocaine 5 mL by using Jackson’s spray, and group B, which
was given 2% lidocaine 10 mL by using an ultrasonic nebulizer. The degrees of
pain in patients evaluated on the basis of examination times, amounts of lidocaine
administered during bronchoscopy, rates of lidocaine use (obtained by dividing
amounts of lidocaine administered during bronchoscopy by examination times),
and results of a questionnaire survey consisting of a 5-point evaluation scale for 7
items were compared between the 2 groups.
Results: There were no significant differences in examination times, amounts of
lidocaine administered during bronchoscopy, and degrees of pain between the
groups. However, the rates of lidocaine use in group B were significantly lower
than those in group A (0.55±0.3 mL/min versus 0.38±0.2 mL/min; p = 0.03). An
analysis based on patient age and smoking history showed that the rate of lidocaine
use in group A was not significantly high in elderly persons (less than 70 years of
age) and smokers (p = 0.05).
Conclusion: In laryngopharyngeal anesthesia before bronchoscopy, the Jackson
spray required a large amount of lidocaine at the time of bronchoscopic examination
for bronchoscopy time, compared with the ultrasonic nebulizer.

P3576
Incremental midazolam versus midazolame/rentanyl sedation during flexible
bronchoscopy. Safety and tolerance in relation to the complexity of
intervention
Grigoris Stratakos, Ioannis Kokkonouzis, Penny Moraitaki, Philip Emmanouil,
Nikos Koufos, Evangelia Stoubi, Dimitra Tsiboura, Filomila Zikopoulou,
Fotis Sampsonas, Manos Alchanatis, Nikolaos Koulouris. 1st Department of
Pulmonary Medicine, University of Athens, Sotiria Chest Hospital, Athens,
Greece
Background: Sedation during flexible bronchoscopy (FB) is undisputed. Although
suggested, benzodiazepines and opiates combination is underused due to fear of
complications.
Aim: To prospectively compare safety and tolerance of FB sedation using incremental midazolam (M) versus combined midazolam/fentanyl (MF) administration.
Methods: Consecutive patients referred for FB were enrolled. After administration
of 2% lidocaine aerosol, sedation with midazolam (1-5 mg) alone or combined
with fentanyl (0.025-.005mg) was given. Decision relied on clinical parameters
(fear,anxiety,cough and restlessness) and on staff judgment regarding performed
interventions.Nurses took active role estimating sedation need. Patients completed
verbal analogue scales (VAS) and overall tolerance questionnaires.Bronchoscopists
completed tolerance VAS and complications questionnaires.
Results: 68 patients (53 males, aged 65±12) enrolled.31 received only M (mean
2.23 mg) while 37 received combined sedation (mean 2.74mg M and 0.033 mg
F).No sedation related complications were reported.Increased duration of FB and

interventional procedures (EBUS, TBNA, Electro-Cryotherapy) were associated
with combined MF sedation and increased M dosage (p < 0.05). Patients &
bronchoscopists reached high VAS scores (>8/10).Discomfort and adverse effect
scores were equally minimal.
Conclusion: Both regimens are safe and effective in reducing anxiety and cough
while increasing FB tolerance. Selection can be based on prolonged duration
and need for interventional modalities. Trained endoscopy nurses are effective in
incrementing sedation during bronchoscopy in an “as needed” basis.

P3577
Propofol sedation for flexible bronchoscopy: A large randomized, controlled,
non-inferiority trial
Peter Grendelmeier, Eric Pflimlin, Michael Tamm, Daiana Stolz. Clinic of
Pulmonary Medicine, University Hospital, Basel, Switzerland
Background: Propofol is a feasible and safe method for sedation in patients
undergoing flexible bronchoscopy. However, there are no data comparing bolus
administration versus continuous infusion of propofol for flexible bronchoscopy.
Methods: 702 consecutive patients undergoing flexible bronchoscopy were randomly allocated to receive intravenous propofol using either a continuous infusion
or an intermittent bolus technique. The primary endpoint was the number of any
adverse event (SaO2 ≤ 90%; need for oro- or nasopharyngeal airway insertion;
systolic BP < 90 mmHg, minor or major bleeding, pneumothorax, need to abort
bronchoscopy, ICU, intubation or death) assessed by the end of FB and at 24
hours.
Results: The number of any adverse event was similar in both randomized groups
(Bolus group 219 vs. 211 Infusion group, p = 0.810). There were complications in 8
(1.1%) cases (6 major bleedings, 2 intubations). There was no death. As compared
to the Bolus group, the amount of propofol required was significantly higher in
the infusion group (226mg ± 147 versus vs. 308 mg ± 204.8, p < 0.0001). In
a linear multivariate regression model, this difference remained significant independently of duration and the interventions (e.g. TBB, EBUS) performed during
flexible bronchoscopy. The duration of bronchoscopy was significantly longer in
the infusion group (14 [9 - 24] versus 17 [12 - 27] minutes, p < 0.0001).
Conclusion: Although propofol continuous infusion is as feasible and safe as bolus
administration, it is associated with higher propofol requirements and a longer
duration of the bronchoscopy.

P3578
Bronchology in the Czech Republic – National surveys during last decades
Vitezslav Kolek 1 , Miloslav Marel 2 , Pavel Barton 3 . 1 Respiratory Medicine,
University Hospital, Olomouc, Czech Republic; 2 Respiratory Medicine,
University Hospital, Motol, Praha, Czech Republic; 3 Tuberculosis and
Respiratory Diseases, Institute, Jevicko, Czech Republic
Czech bronchology has a long tradition and its activities have been monitored
for many years. Statistical analysis based on questionnaires was realised in 1977
(Hlobil), 1994 (Marel), 1996, 1999,2003 (Kolek). Increasing trends of total numbers of endoscopes, broncoscopies and especially interventional bronchological
procedures were verified in this surveys. Similar questionnaire was sent electronically and via post to all Czech bronchological centres in 2009. Personal and
telephone contacts were used to accelerate an adequate response,too. Questions
dealt with numbers of bronchoscopists, types of bronchoscopes, diagnostic methods, interventional techniques and system of work. Results were compared with
older surveys mentioned above.
In 2009 there were 59 active bronchological centres, which performed 33. 282
bronchoscopies. Out of them 1.637 (4,9%) were done by rigid bronchoscope,
258 were done in children. General anaesthesia was used in 2194, fluoroscopy in
1238 procedures. Altogether 182 bronchoscopists worked with 182 flexible and
87 rigid bronchoscopes, 29 videocameras and 81 videobronchoscopes. Out of all
procedures, 544 EBUS, 1724 AFO,1041 NBI and 46 EMN investigations were
performed. Doctors performed 1235 laser resections, 246 electrocautheries, 121
stent insertions, 78 afterloadings, 5 plasmacoagulations, 3 cryotherapies and first
endobronchial valves insertions.
During last decades, the quantity of bronchological procedures (especially therapeutical and new sophisticated diagnostic methods) is increasing, vice versa the
number of bronchological centres is decreasing.

P3579
Bronchoscopic practice in Japan
Fumihiro Asano, Motoi Aoe, Yoshinobu Ohsaki, Yoshinori Okada, Shinji Sasada,
Shigeki Sato, Eiichi Suzuki, Hiroshi Senba, Shozo Fujino, Kazumitsu Ohmori.
Safety Management Committee, Japan Society for Respiratory Endoscopy, Tokyo,
Japan
Background and objective: To investigate the current state of mechanisms to
ensure the safety of bronchoscopic practice, the Japan Society for Respiratory
Endoscopy conducted a national survey.
Methods: A questionnaire survey was conducted over the course of 1 year (2010).
A questionnaire was mailed to 538 facilities authorized by the Society.
Results: Responses were obtained from 511 facilities (95.0%). Rigid bronchoscopes were used in only 18.5% of the facilities, while mobile/thin bronchoscopes
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were used in ≥50%, and fluoroscopy systems were used in 99.8%. Biopsies were
performed after discontinuation of therapy in patients receiving antiplatelet drugs
and anticoagulants in 96.7% and 97.4% of the facilities, respectively. Atropine
was administered for premedication in 67.5% of the facilities, a decrease from
previous surveys. Intravenous sedation was given in 36.1% of the facilities. In
21.9% of these, the procedure was conducted in the outpatient clinic for ≥70%
of patients. A bronchoscope was orally inserted in ≥70% of patients in 95.7% of
the facilities. Intravenous access was maintained during the examination in 92.5%
of the facilities, oxygen saturation was monitored during examinations in 99.0%,
oxygen was administered in 97.6%, and resuscitation equipment was available in
96%. In 98.6% of the facilities, bronchoscopes were disinfected using an automatic
washing machine, but glutaraldehyde was used in 42.2%.
Conclusions: Japan-specific characteristics in bronchoscopic practice were identified. Whether procedures used in Japan meet international guidelines with respect
to safety should be monitored continuously. In addition, a Japanese evidence-based
consensus is needed.

P3580
The ratio of HBsAg, anti-HCV and anti-HIV positivity in patients indicated
for fiberoptic bronchoscopy before the procedure
Seyfettin Gumus 1 , Mehmet Aydogan 1 , Omer Deniz 1 , Alper Gundogan 1 ,
Gurkan Mert 2 , Ergun Tozkoparan 1 , Hayati Bilgic 1 . 1 Department of Pulmonary
Medicine, Gulhane Military Medical Academy, Ankara, Turkey; 2 Department of
Infectious Diseases, Gulhane Military Medical Academy, Ankara, Turkey
Introduction: Performing fiberoptic bronchoscopy has many risks for the bronchoscopy personnel. May be the most important risk is the transmission of
tuberculosis bacilli from the patient to the bronchoscopy personnel. In addition,
transmission of blood-borne viruses such as hepatitis B, HCV and HIV might
be the other important risk for the bronchoscopy personnel particularly for the
bronchoscopist. Splash of bronchial secretions to conjunctiva might be considered
as the main route of transmission. Non-intact skin exposure might be the second
route.
Aim: The aim this study was to investigate the ratio of the patients having positive
results for blood-borne viruses undergoing bronchoscopy before the procedure.
Method: We retrospectively screened the medical files/records of the patients
undergoing bronchoscopy procedure between May 2011 and January 2012.
Results: There were 183 patients with a bronchoscopy indication. Mean age was
35±17. 123 patients had HBsAg, anti-HCV and anti-HIV test results. HBsAg
was positive in five patients (4%). Anti-HCV and anti-HIV test results of all the
patients were negative.
Discussion: In our country, different results for HBsAg positivity, between 2%10%, were reported in different studies. Our results are similar the results of these
studies. A ratio of 4% HBsAg positivity should not be seen as a small ratio.
Absence of anti-HCV and anti-HIV positivity might be attributed to the small
number of study group.
Conclusion: This study suggests that bronchoscopy personnel are under the risk
of hepatitis B transmission. Large studies are needed to indicate the transmission
risk of blood-born viruses for the bronchoscopy personnel.

P3581
Veruccous carcinoma of the tracheobronchial tree – An underdiagnosed
entity?
Claus Steppert 1 , Joseph Alhanna 1 , Juergen Schubert 2 , Jens Krugmann 2 ,
Michael Vieth 2 . 1 Pulmonology, Med. II, Klinikum Bayreuth, Bayreuth, Germany;
2
Pathology, Klinikum Bayreuth, Bayreuth, Germany
Veruccous carcinomas are described as rare squamous cell carcinomas of the
oropharynx, larynx and esophagus but surprisingly not in the tracheobronchial
tree.
We describe the case of a 74 years old man admitted to our hospital for increasing
shortness of breath and the diagnosis of COPD exacerbation. As patient didn’t improve despite antiobstructive treatment bronchoscopy was performed and showed
a warty polypoid circumferential mass in the distal trachea reducing the cross
sectional area by ∼70%.
Histologic work up showed a highly differentiated squamous cell carcinoma with
low proliferation index and only mild nuclear atypia but substantial aneuploidia in
DNA cytometry. Positive in-situ hybridisation against HPV 1,6,7,16,18,31 probe
eluded HPV infection.
Further staging including FDG- PET CT didn’t show any evidence for local or
distant metastases. LASER bronchoscopy and kryoablation was performed for removal of the remaining tumor. Interestingly lung function test after recanalisation
was completely normal.
In repeated broncoscopy controls no evidence for recurrence could be seen for 9
months now.
Endoscopically as well as histologically this tumor resembles veruccous squamous
cell carcinomas found in the gastrointestinal tract. Aneupoidia in DNA cytometry
proved the malignant character of the disease. So we classified it as veruccous carcinoma of the trachea though never described before and argue that papillomatous
tumours of the tracheobronchial tree may be misdiagnosed as papillomas instead
of veruccous carcinomas. The long history of airflow limitation and the actual
diagnosis of malignant disease seams to be a sign of late malignant transformation
as previously described in papillomas.

P3582
Hemangiopericytoma – An extremely rare bronchial tumour, a difficult
diagnosis
Ruxandra Ulmeanu, Ramona Nedelcu, Dalia Manolache, Radu Matache, Dan
Ioan Ulmeanu, Andrada Florian, Radu Stoica, Oana Deleanu, Doina Boiculese,
Florin Mihaltan. Bronchology, INP Marius Nasta, Bucharest, Romania
Pneumology, INP Marius Nasta, Bucharest, Romania Surgery, INP Marius Nasta,
Bucharest, Romania Bronchology, Floreasca Hospital, Bucharest, Romania
Pneumology, INP Marius Nasta, Bucharest, Romania Anaesthesia and Intensive
Care, INP Marius Nasta, Bucharest, Romania Pneumology, INP Marius Nasta,
Bucharest, Romania Pneumology, INP Marius Nasta, Bucharest, Romania
Pneumology, INP Marius Nasta, Bucharest, Romania Pneumology, INP Marius
Nasta, Bucharest, Romania
Background: Hemangiopericytoma is a rare mesenchymal tumor originating from
the capillary pericytes (about 1% of vascular tumors). Its primary localization in
the lung is extremely rare.
Case presentation: A 52year old man, smoker(60PY), is diagnosed two months
ago-by bronchoscopy and chest CT scan-with the main left bronchus tumor with
subsequent negative biopsies. He was admitted to our hospital for reconsideration and clarification endoscopic diagnosis. “Encefaloidal” endoscopic tumor that
stenosis left main bronchus from the begining by 65%, but without bronchial wall
infiltration around the tumor.
1.We performed rigid bronchoscopy and “Jet”ventilation with snare electroresection of tumor in three stages.
Histopathological examination of a biopsy specimens - non-small carcinoma.
After bronchoscopy intervention, persist only distal total obstruction of left main
bronchus.
2. Radical left pneumonectomy with mediastinal lymphadenectomy and intrapericardial approach of vessels is involved.
Macroscopically: White multinodular tumor, 14/10/10cm size, with large foci of
necrosis. Microscopically: Malignant hemangiopericytoma.
Discussion: Diagnosis of hemangiopericytoma was established after left pneumonectomy. Postoperative chemotherapy that combined carboplatin and taxol
were performed.
Conclusion: Hemangiopericytoma is a rare vascular slow-growing tumor with high
local recurrence and poor prognosis because the recurrence of disease. Preoperative
diagnosis is difficult. Surgical radical excision is the treatment of choice, although
the criteria for determining the area of resection have not been established.

P3583
Pulmonary-alveolar microlithiasis (PAM) as a rare diffential diagnosis of
diffuse lung diseases diagnosed by transbronchial cryobiopsy
Henrik Wurps 1 , Sergej Griff 2 , Michael Knappik 1 , Nicolas Schönfeld 1 , Torsten
T. Bauer 1 , Thomas Mairinger 2 , Wolfram Grüning 3 . 1 Department of Pneumology,
Lungenklinik Heckeshorn, HELIOS-Klinikum Emil v. Behring, Berlin, Germany;
2
Institute of Pathology, HELIOS-Klinikum Emil v. Behring, Berlin, Germany;
3
Department of Pneumology, HELIOS Kliniken Schwerin,
Mecklenburg-Vorpommern, Germany
Introduction: PAM is a rare pulmonal disease of unknown origin. Microscopically, it is characterized by diffuse alveolar calcification. Chest x-ray usually
presents a “sandstorm“ image. Diffuse lung diseases are typically diagnosed by
computed tomographic imaging; histological validation is won by surgical lung
biopsy. Current studies show a more important role of transbronchial cryobiopsy
for histological diagnosis.
Case report: A 26-year-old male presented with dyspnea. The radiographic images
(chest x-ray, computed tomography) showed interstitial pulmonal changes without
PAM-typical signs. Blood gas analysis, blood test results and pulmonal function
did not show abnormities. For further evaluation we performed bronchoscopy with
transbronchial cryo- and forcepsbiopsy.
Methods: Cryoprobe and forceps were introduced into the left lower lobe under
radiological guidance; the cryoprobe was cooled for five seconds and then retracted
with the frozen lung tissue. The specimen were rated by two experienced lung
pathologists.
Results: Histologically the forcepsbiopsy showed only few hints for PAM, whereas
in the cryobiopsy a pulmonal-alveolar microlithiasis could be proven due to big
amount of alveolar tissue with concentric calcification. In respect to untypical
radiographic signs this was determining.
Conclusion: There is a huge variety of diffuse lung diseases. The diagnosis of PAM
was surprising because the radiographic images showed an untypical morphology.
The histological diagnosis of PAM was proven by transbronchial cryobiopsy. This
shows the potential impact of transbronchial cryobiopsy in different entities of
interstitial lung disease.

P3584
Management of video capsule bronchial aspiration
Matthieu Buscot 1 , Stéphanie Martinez 1 , Jérôme Filippi 2 , Céline Sanfiorenzo 1 ,
Xavier Hebuterne 2 , Charles-Hugo Marquette 1 . 1 Pneumology, University
Hospital, Nice, France; 2 Gastroenterology, University Hospital, Nice, France
A 74-year old patient with of occult gastrointestinal bleeding was referred for a
small bowel exploration using video capsule endoscopy. Medical history revealed
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left hemiparesis and swallowing disorders as sequels of stroke. A video capsule
endoscopy was scheduled after the advice of the ENT specialist.
Within minutes after the capsule ingestion, the patient developed a typical chocking
episode. Real-time visualization of the video-endoscopic “bronchial tree” images
by the gastroenterologist quickly assisted by the pulmonologist enabled locating
the capsule at the level of the main carina/left main bronchus.
Immediate bronchoscopy under general anesthesia allowed the pulmonologist to
gently catch the video capsule and to readily place it within the gastro-intestinal
tract (stomach). Small bowel exploration could then be perfomed “as scheduled”
and revealed duodenal and jejunal angiomas as the source of the bleeding.
Pictures as well as short video sequences of the chocking episode and of the
gastro-intestinal placement of the capsule with the bronchoscope are presented.
Based on this experience and on the litterature (about 9 reported cases of tracheobronchial video capsule aspiration) two recommendation can be made
§
caution should be taken in patients with swallowing disorders
§
immediate tracking by of the capsule initial path is recommended
The present case also shows that a combined approach (gastroenterologist + pulmonologist) permits to replace the video capsule in the right way during the same
procedure.

P3585
A case of primary tracheal B cell lymphoma leading to obstruction of central
airway
Seda Tural Onur 1 , Levent Dalar 1 , Sinem Nedime Sokucu 1 , Ahmet
Levent Karasulu 1 , Ramazan Celik 2 , Aysegul Akbas 1 , Nurdan Simsek 1 ,
Sedat Altin 1 . 1 Pulmonology, Yedikule Teaching and Research Hospital, Istanbul,
Turkey; 2 Pulmonology, Adiyaman State Hospital, Adiyaman, Turkey
Primary malignant tumors of the trachea are rare; and they follow up such as
asthma, chronic obstructive pulmonary disease incorrect diagnoses. Tracheal tumors are rare and the incidence less than 0,01% and the majority of squamous
cell carcinoma. Very few cases of primary lymphoma of the trachea have been
reported so far. 72 years old male patient admitted to our clinic with complaints of
shortness of breath, bronchoscopy showed a mass obstructing the tracheal lumen
of the al)most complete.
Diode laser and coring was performed for emergency desobstruction.

There was no another focus of the patient’ssystemic screening whose pathological
result is B-cell lymphoma. Reported due to a rare tracheal tumor.

P3586
Foreigh body aspiration by a 31 years old female patient, mimics
diaphragmatic hernia
Styliani Sarantoulaki, Maria Mouzouraki, Emmanouil Ntaoukakis. Pulmonary
Unit, General Hospital of Chania, Crete, Greece
Introduction: We present a case of food aspiration by a 31 years old female
patient, masquerading as diaphragmatic hernia.
Aims and objectives: Our aim is to show that food aspiration is a life threatening
condition and it can easily escape detection.
Methods: A 31 years old female presented at the emergency department with
shortness of breath. Her past history was unremarkable. The chest X-ray demonstrated total collapse of the left lung and herniation of the stomach and large
intestine into the left pleural cavity. Chest CT- scan demonstrated the presence of
stomach and large bowel in the left chest suggesting a posterolateral diaphragmatic
hernia. The patient was subjected to an posterolateral thoracotomy. To our surprise
there was only local eventration of the left hemidiaphragm. Atelectasis of the
left lung persisted despite ventilation with high pressures.The patient subjected
in intraoperative flexible bronchoscopy and there was presented a large quantity
of mucus surrounding a soft mass adhered at the wall of the bronchus. Rigid
bronchoscopy was performed the following day and a piece of meat was extracted.
Results: Atelectasis soon dissapeard and the patient had normal breath again, after
the extraction of the food mass.
Conclusion: Foreigh body aspiration is unusual in adults, except those who are
debilitated or have neuropsychiatric disorders. The doctors must be suspicious
about this condition even in young healthy patients and bronchoscopy must be
used as diagnosting and therapeutic step, before the patient subject a thoracotomy.

P3587
Endoscopic resection of airway benign tumors by argon plasma coagulation
George Dabar, Samir Challita. Pulmonary Section, Hotel Dieu Hospital, Beirut,
Lebanon
Benign airway tumors with central airway obstruction require immediate intervention for symptoms relief. Argon Plasma Coagulation (APC) is a cheap tool readily
available in hospitals.
Four patients presented for obstructing tracheal or bronchial tumor (2008 to 2011).
Initial investigations included fiberoptic bronchoscopy and CT imaging of the
chest. Argon plasma was set to 35 Watt and delivered in non-contact fashion
through a large fiber during rigid bronchoscopy. Initially tumor coagulation was
done followed by mechanical resection and finally APC was applied to tumor
base. Patients were discharged next day and followed clinically by CT imaging
and bronchoscopy. All patients were reevaluated one year after ablation to eliminate
recurrence.
Case1: 24 years old female presented for uncontrolled asthma. Endoscopic resection with APC revealed tracheal schwannoma.
Case2: 35 years old female, 6 month pregnant, intubated for respiratory failure due to obstructive tracheal tumor. Endoscopic resection yielded low-grade
muco-epidermoid carcinoma of the trachea.
Case3: 60 years old male, smoker, with concomitant sarcomatous carcinoma of the
kidney presents for dyspnea, persistent cough and obstructive lesion of the right
main bronchus. Ablation by rigid bronchoscopy and APC unraveled bronchial
hamartoma.
Case4: 57 years old male, smoker, presents for persistent cough. Rigid bronchoscopy and APC resection of right bronchial obstruction uncovered a hamartoma.
APC is an effective and efficient tool to use during resection of benign bronchial
tumors, it’s safe to use in pregnant patient and provides immediate airway relief.
Shwannoma, hamartoma and low-grade muco-epidermoid tumors can be treated
with this modality.

P3588
An unusual approach to manage a bronchopleural fistula following carinal
pneumonectomy
Samir Naik, Brendan Madden, Robin Kanagasaby. Cardiothoracic Medicine, St.
Georges Hospital, London, United Kingdom
A 52-year-old lady was referred with a T4N0M0 lung adenocarcinoma in the right
main bronchus with protrusion into the trachea. She was an exsmoker with COPD
and hypothyroidism.
She had a right carinal pneumonectomy with anastomosis of left main bronchus on
to the trachea. Post discharge she was readmitted with dyspnoea three weeks later.
Her post pneumonectomy space was abnormally enlarged which was managed
successfully with intercostal tube drainage.
Six weeks later she represented with dyspnoea and sepsis which did not respond
to antibiotics. She had a right thoracotomy and bronchoscopy which showed
two bronchopleural fistulas (BPF) at the anastomotic site. Unfortunately the BPF
persisted. Further surgery was not considered appropriate. She then had a rigid
bronchoscopy and a 4cm X 16 mm covered stent deployment to cover the defects.
A day later she still had an air leak. Chest X-ray four days later showed that the
stent had migrated upwards. She had replacement of the stent with a larger 4cm
X 18 mm device. Following day, the air leak stopped completely. Her follow up
chest x-ray three months later has been stable with no recurrence of BPF.
This case illustrates the management difficulties of BPF complicating high
bronchial to tracheal anastomosis with differing airway diameters. Placement
of large stent could have jeopardised the integrity of the airway anastomosis. The
first stent migrated because it was preferentially sized with respect to the bronchial
diameter. When a larger stent was inserted adequate closure ensued without airway
anastomotic dehiscence.
Although surgical treatment of BPF is gold standard carefully selected patients
may benefit from endobronchial closure.

P3589
Models must be able to bleed – The real interventional bleeding simulator a
new training model for interventional bronchoscopy procedures as a
sufficient substitute for training on live animals
Martin Hackl 1 , Armin Sulzmann 2 , Michael Luelf 2 , Klaus Lemke 2 ,
Herbert Jamnig 1 . 1 Center of Pneumology, TILAK-LKH Natters, Natters, Austria;
2
PROdesign, ArtiCHEST, Heiligkreuzsteinach, Heidelberg, Germany
Introduction: Until now bleeding could be only trained on live pigs.
Background: The current available models are not able to demonstrate acute
endobronchial bleedings.
Methods: We developed a new Biosimulation model for interventional bronchoscopy including a real-life-simulation of bleeding in bronchial tree.The model
contains 2 transparent covers,a full expanded pig lung, an intubation head and an
artificial diaphragm.We inserted “endobronchial tumors” and simulated different
realistic bleeding situations with artificial blood.
Results: At an interventional training course organized by the Austrian Society
of Pneumology(2010/2011) the simulator allowed the trainees different simulated bleedings. The feedback given by all the 32 trainees showed a convincing
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and realistic effect for all interventional procedures. Furthermore the possibility
of managing the bleeding situation with e.g. balloon catheter, tamponade,APC
Beamer and stenting could be trained.
RIB- Simulator

Training on live pigs

Repeatable massive hemorrhage (A)
In every room (A)
Uninfectious artificial blood (A)
Adaptable tracheal length (A)
Exchangeable lungs, pediatric model (A)
Low costs (A) no vet (A)

One massive hemorrhage possible (D)
Only in operating room (D)
Blood potentially infectious (D)
Limited use of rigid tools (long trachea) (D)
“Life atmosphere”(A) General anesthesia (D)
Total costs high (D)

Advantage = (A), Disadvantage (D).

Conclusions: The RIB-Simulator will restore the training on live pigs in future and
will be helpful to develop algorithms for all interventional procedures especially
connected to the handling of bleedings.

386. The different ways to establish a diagnosis:
needle and forcep
P3590
Does pseudo-ROSE enhance the diagnostic utility for conventional TBNA?
Andrew Medford, Anilkumar Pillai. North Bristol Lung Centre, Southmead
Hospital, Bristol, United Kingdom
Background: Conventional transbronchial needle aspiration (TBNA) is a useful
mediastinal diagnostic and staging technique1. It is more accessible and cheaper
than endobronchial ultrasound. Some centres use ROSE (rapid on-site evaluation
for cytology with a cytopathologist) to improve results but limited by cost and
resources. There are less published studies on pseudo-ROSE (a cytotechnician
assesses sample adequacy alone).
Hypothesis: Pseudo-ROSE improves diagnostic utility of TBNA.
Methods: 22 consecutive patients underwent pseudo-ROSE-TBNA for investigation of suspected lung cancer (with N2 or N3 disease on CT) in a UK teaching
hospital by previously described methods1. Diagnostic utility to detect mediastinal
metastases was calculated via contingency table analysis (GraphPad Prism 5).
Results: Pseudo-ROSE-TBNA resulted in 13 true positive cases (59% of cohort)
of malignancy (5 small cell, 8 non-small cell) with 7 true negative cases and 2
presumed false negative cases (10mm nodes in stations 10R and 3 on CT but
not confirmed). 87% sensitivity, (compared to 78% in a UK non-ROSE study1)
78% negative predictive value, 68% cancer prevalence and 91% accuracy. PseudoROSE-TBNA detected granulomatous disease due to sarcoidosis in 3 of the 7 true
negative cases.
Conclusion: Pseudo-ROSE improves the diagnostic utility of conventional TBNA
for lymph node metastases in high prevalence cohorts with malignancy. In the
absence of endobronchial ultrasound or conventional ROSE, pseudo-ROSE should
be used as an effective and inexpensive adjunct to conventional TBNA.
References:
[1] Medford AR et al. A prospective study of conventional transbronchial needle
aspiration: performance and cost utility. Respiration 2010;79(6):482-9.

P3591
Transbronchial node aspiration for intrathoracic lymphadenopathy
HamidReza Jabbardarjani 1 , Arda Kiani 2 , Mehdi Bakhtiar 1 , Negar Sheikhi 3 .
1
Tracheal Disease Research Center, NRITLD, Masih Daneshvari Hospital,
Shahid Beheshti University of Medical Sciences, Tehran, Islamic Republic of
Iran; 2 Chronic Respiratory Diseases Research Center, NRITLD, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran; 3 Tobacco Prevention and Control Research Center,
NRITLD, Masih Daneshvari Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran
Background and objectives: Lymph node evaluation has been important for many
years both regarding diagnosis and staging.This study was aimed at evaluating
the diagnostic yield of transbronchial needle aspiration biopsy (TBNA) in patients
with intrathoracic lymphadenopathy.
Methods: Our understudy population included all patients suffering from undiagnosed intrathoracic lymphadenopathies (LAP)with no accompanying pulmonary
lesions on chest CT scan who had referred to bronchoscopy unit of Masih Daneshvari Hospital. After determining the anatomic location of LAP,patients underwent
fiberoptic bronchoscopy (FOB) and TBNA using 19-gauge eXcelon aspiration
needle.Four samples were taken from each patient from the same LAP location.
Results: In this study 39 patients were evaluated.The most common anatomic
location of LAP was the paratracheal area seen in 14 patients (45.2%),next was
subcarinal area and also hilar area with 12 cases (38.7%) for each of them.Five
patients (15.6%) had LAP in other anatomical locations.Evaluation of the aspirates

obtained by TBNA showed that the sample was adequate and diagnostic in 21 patients (55.26%),adequate but non-diagnostic in 9 patients (23.68%) and inadequate
in 8 cases (21.06%).Definite diagnosis was made in 22 patients among which the
most common diagnosis was atypical and malignant lesions in 11 cases (50%)
followed by sarcoidosis in 8 (36.36%),tuberculosis (TB) in 2 (9.09%) and other
diagnoses in 1 (4.55%) case.
Conclusion: Based on our study results,TBNA was diagnostic in more than half
the cases.Various studies have reported a wide range of results in this respect but
all of them including ours emphasize on the acceptable diagnostic yield of this
technique.

P3592
Minimally invasive diagnostic techniques for mediastinal lesions
Rossen Petkov 1 , Yordanka Yamakova 2 , Emilia Petkova 3 , Danail Petrov 1 ,
Deorgi Yankov 1 . 1 Thoracic Surgery Department, University Hospital of
Pulmonary Diseases, Sofia, Bulgaria; 2 Clinic of Anesthesia and Intensive Care,
University Hospital of Pulmonary Diseases, Sofia, Bulgaria; 3 Endocrinology
Clinic, USBAL of Endocrinology, Sofia, Bulgaria
Aim: The aim of the study is to evaluate the diagnostic value and the complication rate of various minimally invasive diagnostic techniques by patients with
mediastinal lesions(ML).
Materials and methods: In a prospective study (from 2001 to 2009) we observed
421 patients (pts) (227 males and 194 females, age -x =45.7±16.7 yrs.) with
ML (-x = 56 mm ± SD 20mm). By 275 pts US guided true-cut needle biopsy
(US-TCNB) were performed. By 18 pts we did CT guided TCNB. VATS (n=124),
mediastinoscopy (n=18), anterior mediastinotomy (n=16) and thoracotomy (n=29)
were performed by 187 pts: 17 pts with uninformative TCNB results (14 US-TCNB
and 3 CT-TCNB), 37 with benignant lesions proved by TCNB and 133 pts with
ML inaccessible for image guided TCNB.
Results: US-TCNB gave an adequate material to the morphological diagnosis in
261 (94.9%) of patients with ML, sensitivity (Se) 96% and NPV 80%. The complication rate was 0.8%. CT-TCNB yielded positive diagnosis in 88.9% of cases, Se
88% and NPV 33%. The complications rate was 22%. VATS gave a morphological
diagnosis in 121 pts (97.6%), Se 97% and NPV 84%. The complication rate of
VATS was 9.7%. The accuracy of the mediastinoscopy was 87.5%, Se 86% and
NPV 50%. The accuracy of the anterior mediastinotomy was 88.9%, Se 87.5%
and NPV 50%. The complication rate of these procedures was 5%.
Conclusion: US – TCNB appears to be affective and a safe method in patients
with US accessible ML. According to our results US- or CT- guided TCNB should
be the first step in tissue diagnosis of mediastinal masses. Mediastinal lesions that
are inaccessible by these methods can be diagnosed by mediastinoscopy, anterior
mediastinotomy and VATS.

P3593
Interobserver analysis of assumed optimal positions for transbronchial
needle aspiration
Kjetil Roth 1 , Tomas Eagan 2 , Jon Hardie 2 . 1 Department of Internal Medicine,
Helse Møre og Romsdal, Ålesund Hosiptal, Ålesund, Norway; 2 Department of
Thoracic Medicine, Haukeland University Hospital, Bergen, Norway
Background: Various guidelines have described the optimal positions for transbronchial sampling from lymph node stations. The variability in expert opinion
for these positions is unknown.
Objective: To describe the interobserver variability in the assumed optimal position for transbronchial needle aspiration (TBNA) from lymph node station 4,7,10
and 11.
Methods: Four physicians with large experience in TBNA were shown six bronchoscopy pictures and asked to describe the optimal positions for TBNA. The
physicians marked an area for the assumed best position for different lymph
node stations. A mean diameter was calculated for each area. The mean diameter
represented the intraobserver spread for each expert in the lymph node station.
The distance to an average X and Y-coordinate defined the interobserver variation.
Results: The mean diameter that represented the average spread was 1.14 cm
(95% confidence interval: 0.91-1.38 cm). Lymph node station 11L had an average
intraobserver diameter below the 95% confidence interval. The average intraobserver diameter in lymph node station 4R and 10L were above the 95% confidence
interval.
The median interobserver distance was 0.64 cm (interquartiles range 0.17-1.04
cm). Lymph node station 7L had a mean interobserver distance smaller than the
25% quartile, lymph node station 10R and 10L had an interobserver distance larger
than the 75% quartile.
Conclusions: The intraobserver spread was large in station 4R and 10L, the
interobserver variation was large in 10R and 10L compared to the other lymph
node stations that were examinated.
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P3594
The diagnostic yield and safety of fine needle aspiration of intrathoracic
hydatid cysts: A three year retrospective study
Obianuju B. Ozoh 1,2 , Coenraad F.N. Koegelenberg 1 , Raquel Brauns 1 , Elvis
M. Irusen 1 , Florian von Groote-Bidlingmaier 1 , Colleen A. Wright 3 ,
Mercia Louw 3 , Pawel T. Schubert 3 , Chris T. Bolliger 1 . 1 Medicine, University of
Stellenbosch, Cape Town, South Africa; 2 Medicine, University of Lagos, Nigeria;
3
Anatomical Pathology, University of Stellenbosch, Cape Town, South Africa
Background: Hydatid disease remains a clinically relevant entity in much of the
developing word. A presumptive diagnosis may be confirmed by cytological analysis of liquid obtained by percutaneous aspiration of the cyst. There is, however,
a paucity of data on the safety and diagnostic yield of this approach.
Objectives: To assess ultrasound (US)-assisted transthoracic fine needle aspiration
(TTFNA) of suspected thoracic hydatid cysts with regards to safety and diagnostic
yield.
Methods: We retrospectively included 11 cases (35.8±9.1 years, 7 females) who
underwent US-assisted TTFNA over a three-year period and who were eventually
confirmed to have histological proof (surgical resection) of hydatid cyst. Complications were reviewed, and the diagnostic yield of US-assisted TTFNA was
compared with serology (using histology as the gold standard).
Results: Cytology was diagnostic in 5/11 of cases (45.5%), compared to serology
that was diagnostic in 6/8 cases (75%, p = 0.352). Cytology was diagnostic in one
case with negative serology. A serious complication (empyema) was observed in
one case.
Conclusions: US-assisted FNA of thoracic hydatid cysts has a modest diagnostic
yield. US-assisted FNA should be reserved for cases with indistinct imaging and/or
a negative serology, given the risk of complications.

P3595
EBUS-TBNA for diagnosis of granulomatous mediastinal lymphadenopathy
Su Ying Low, Mariko S.Y. Koh, Thun-How Ong, Ghee-Chee Phua,
Devanand Anantham. Department of Respiratory and Critical Care Medicine,
Singapore General Hospital, Singapore, Singapore
Methods: Retrospective review of all patients who underwent EBUS-TBNA
for suspected granulomatous mediastinal lymphadenopathy at Singapore General
Hospital between 2008 and 2011.
Results: Over 3 years 33/371(9%)patients underwent EBUS-TBNA for suspected
granulomatous mediastinal lymphadenopathy – 18 for tuberculous(TB) and nontuberculous mycobacterial(NTM) lymphadenitis, 15 for sarcoidosis. Mean age
47±18 years, 54.5% male. Total of 49 lymph node stations were sampled, with
station 7 the most frequent (43%). Median size of lymph node was 17mm(8-30),
median number of passes per lymph node 2(1-5), and core biopsy obtained in
45(92%). Median follow-up was 9months(0.5-26).
13/18 patients had TB/NTM and EBUS-TBNA was diagnostic in 9. EBUS-TBNA
cultures were positive in 6(67%), 1 showed acid-fast bacilli but cultures were
negative, 2 had necrotizing granulomatous inflammation from biopsies and sputum
cultures grew TB. Of the 4 false negatives, mediastinoscopy in 1 patient found
NTM, 1 patient’s bronchial washings grew TB, and 2 patients responded to TB
treatment.
14/15 patients had sarcoidosis and EBUS-TBNA was diagnostic in 9 with noncaseating granulomatous inflammation on histology. Of the 5 false negatives, 1
patient had a transbronchial lung biopsy consistent with sarcoidosis, the other 4
were diagnosed based on clinical history, response to treatment and follow-up.
Sensitivities of EBUS-TBNA for TB/NTM, sarcoidosis and overall granulomatous
mediastinal lymphadenopathy were 69%, 64%, 64%, NPV were 56%, 17%, 33%,
and accuracies were 78%, 67%, 70% respectively.
Conclusion: EBUS-TBNA can be useful in the diagnosis of suspected granulomatous mediastinal lymphadenopathy with a sensitivity and accuracy of >60%.
P3596
EBUS-TBNA in a tertiary care center: Real life experience and quality
assessment
Philippe Nguyen, Michel Gagnon, Thomas Vandemoortele. Department of
Pulmonology, Centre Hospitalier de l’Université de Montréal, Montreal, QC,
Canada
Introduction: Endobronchial ultrasound-guided transbronchial needle aspiration
(EBUS-TBNA) has become the standard minimally invasive modality for sampling mediastinal lymph nodes. In this study, we evaluate our performance with
the technique and propose a methodology that can be used in other center.
Method: We included all EBUS-TBNA procedures performed in 2011 in our
service. We proceeded to a thorough analysis of each case from a pragmatic perspective to evaluate the regional node sampling yield and our ability to conclude
the investigation by achieving diagnosis and staging, avoiding unnecessary surgery
and allowing direction for management.
Results: EBUS-TBNA was performed in 53 consecutive patients. The indication
was suspicion of malignant disease in 46 patients (87%) and benign in 7 patients
(13%). In total, 117 nodes were sampled. The overall sensitivity ranged from 76
to 91% and the negative predictive value ranged from 78 to 92%. The median size
of nodes was 15 mm. If malignant cells were discovered, histological precision
was obtained in 68%. EBUS-TBNA was clinically sufficient in 43 of the 53

patients (diagnostic yield = 81%) and prevented 18 out of 27 patients (67%) from
undergoing surgery. No major complications were reported.
Conclusion: The attained sensitivity and negative predicitive value are similar to
what has been published. Thorough analysis of patient cases is key in improving
performance with this technique, and we encourage all centers to analyze their
practice periodically in order to maintain quality standards. Finally, in our establishment, EBUS-TBNA offers clinicians an additional step to simplify healthcare
and probably reduce the economic burden of such investigations.

P3597
Transesophageal ultrasound-guided fine needle aspiration (EUS-guided FNA)
as first diagnostic step of intrapulmonary lesions
Micaela Romagnoli 1 , Lucia Crociani 1 , Carlo Gurioli 1 , Gian Luca Casoni 1 ,
Alessandra Dubini 2 , Sara Tomassetti 1 , Christian Gurioli 1 , Claudia Ravaglia 1 ,
Venerino Poletti 1 . 1 Thoracic Diseases, Pulmonology Unit, Forlì, Italy;
2
Pathology, Pathology, Forlì, Italy
Background: Bronchoscopy fails to establish a diagnosis in up to 30% of patients
with centrally located lung cancer. EUS-guided FNA has been used for the diagnosis of suspected lung cancer near or adjacent to the esophagus in patients who
had undergone a non-diagnostic bronchoscopy.
Aim: To prospectively assess the feasibility and yield of EUS-FNA as first diagnostic step in the diagnosis of intrapulmonary tumours located near or adjacent to
the esophagus.
Study design: Patients with a CT-scan of the chest revealing an intrapulmonary
tumour located near or adjacent to the esophagus were enrolled. They underwent
EUS-FNA (Olympus, GF UCT 160) under deep sedation.
Results: Fourteen patients were included, and EUS-FNA diagnosed lung cancer
in all cases (12 NSCLC, 2 SCLC) (yield=100%). No complications occurred. The
subtyping of (N)SCLC was allowed by cytological specimens in 9 cases (65%),
by cell blocks in 3 cases (21%), whereas NSCLC could not be subtyped in 2 cases
(14%).
Conclusions: EUS-guided FNA might represent the first diagnostic step in patients
with intrapulmonary tumours located near or adjacent to the esophagus.

P3598
Virtual bronchoscopic navigation combined with endbronchial ultrasound
for diagnosing small peripheral pulmonary lesions
Masafumi Misawa, Haruki Kobayashi, Kei Nakashima, Nobuhiro Asai,
Naoko Katsurada, Hideki Makino, Norihiro Kaneko, Masahiro Aoshima.
Pulmonary Department, Kameda Medical Center, Kamogawa-city, Japan
Background: Flexible fiberoptic bronchoscope may be a valuable procedure to
evaluate pulmonary nodules. However, a diagnostic yield has been reported as low
as 34% for peripheral lesions less than 2 cm in size.
Objectives: This case series study evaluated the value of the virtual bronchoscopic
navigation (VBN) combined with endobronchial ultrasound (EBUS) for diagnosing
peripheral pulmonary lesions.
Methods: Enrolled subjects were patients with pulmonary lesions which were
deemed too small and peripheral for a conventional bronchoscopic sampling, who
were referred to Kameda Medical Center for diagnostic bronchoscopy between
September 2010 and February 2012. VBN was utilized to produce a pathway
into the target lesion. Once the fiberoptic bronchoscope was advanced as far as
possible in this pathway, a guide sheath with EBUS probe was then advanced to
the target lesion under fluoroscopy guidance. After visualization of the lesion by
EBUS, the probe was removed leaving the guide sheath in place. Samplings were
then performed through the guide sheath under fluoroscopic guidance.
Results: Study subjects included 58 patients with 62 lesions, mean age 68 years.
The mean lesion size was 20 mm in diameter. Bronchi seen on VB image were
highly consistent with the actual structure. The sensitivity for diagnosing malignancy was 43% and negative predictive value was 61%. Overall accuracy for
diagnosis of all lesions was 69%.
Conclusion: VBN combined with EBUS is useful method for collecting samples
from small peripheral pulmonary lesions and may help increase the diagnostic yield
of transbronchial samplings in diagnosing small peripheral pulmonary lesions.

P3599
Efficacy of transbronchial biopsies in diagnostics of smear-negative
pulmonary TB
Ilya Sivokozov, Olga Lovacheva. Endoscopy, CTRI RAMS, Moscow, Russian
Federation
Background: Around half of all cases of tuberculosis are smear-negative. In order
to achieve the final diagnosis and to find a susceptibility profile of mycobacteria,
bronchosopy is used.
Aim: To investigate the effectiveness of bronchosopy in the diagnosis of smearnegative TB.
Materials and methods: We analyzed 99 cases of smear-negative, therapy-naive
patients with pulmonary TB without cavity according to chest CT. All of them
undergo a bronchoscopy with bronchial swabs with/without brush-biopsy of targeted bronchus. We analyzed further dataset: results of cytological examination
of brush-biopsy (acid-fast bacilli detection, components of specific granuloma,

653s

T UESDAY, S EPTEMBER 4 TH 2012
caseous necrosis) and results for all available material of luminescent microscopy,
PCR, BACTEC MGIT 960, and classical Lowenstein-Jensen (LY)culture.
Results: Brush-biopsy was performed in 81/99 pts (81.2%), cytology revealed
acid-fast bacilli in 14/81 (17,3%), specific granuloma components were found
in 12/81 (14.8%), caseous necrosis was found in 15/81 (18.5%). In summary,
combining all three components, cytology revealed TB signs in 21/81 (25.9%)
with brush. Luminescent microscopy of all biopsy types was positive in 6/81
(9.9%). PCR testing was positive in 60/99 pts (60.6%), whereas microbiology was
less effective - 15/99 (15.2%) for LY culture, and 42/99 (42.4%) for BACTEC.
In summary, PCR and culture methods were strong enough to detect as much as
68/99 (68.7%) of all smear-negative TB-cases. Combining the cytology, genetics
and culture data, 71/99 (71.8%) of cases were detected.
Conclusion: Bronchoscopy with brush-biopsy with or without swabs is effective
method of diagnostics for patients with smear-negative pulmonary TB.

P3600
Intratumoral injection of tranexamic acid for control of biopsy-induced
bleeding: Two years’ experience of a new bronchoscopic technique
Adil Zamani. Pulmonary Medicine, Meram Medical Faculty, Konya University,
Konya, Turkey
Background: Significant bleeding may occur following forceps biopsy or brushing
of necrotic or hypervascular tumors in the airways. In some cases, such methods as
endobronchial instillation of iced saline lavage and epinephrine may fail to control
the bleeding.
Objectives: To describe and assess the efficacy of a new bronchoscopic technique
using intratumoral injection of tranexamic acid (IIT) for control bleeding during
biopsy procedure.
Method: IIT was performed in those patients who had endoscopically visible tumoral lesions with continued active bleeding following the first attempt
of bronchoscopic sampling (forceps biopsy or endobronchial needle aspiration).
Tranexamic acid (TEA) in dose of 250-500 mg was injected through a 22-gauge
Wang cytology needle (MW-122) into the lesion. After 2-3 minutes of waiting,
multiple forceps biopsy specimens were obtained from the lesion.
Results: Between Oct 2009 and Jan 2012, 14 male patients (mean age, 61 yrs;
range, 41-80 yrs) underwent bronchoscopic IIT. Two patients with drug-eluting
stents were on continuous dual antiplatelet therapy (aspirin plus clopidogrel). Multiple (3 to10; mean, 5.7) and deep biopsy specimens were obtained from the lesions
without producing active bleeding. The following histopathologic diagnoses were
made: squamous cell carcinoma (n=9), non-small cell lung cancer (n=3), and small
cell carcinoma (n=2). There were no side effects observed with TEA.
Conclusion: Bronchoscopic IIT is a useful and safe technique for controlling
significant bleeding due to forceps biopsy procedure, and might be suggested as a
prebiopsy injection for endobronchial necrotic or hypervascular tumors.

P3601
Comparison of conventional forceps biopsy and cryobiopsy in endobronchial
lesions
HamidReza Jabbardarjani 1 , Ramin Sami 1 , Arda Kiani 2 ,
Mohammadreza Masjedi 3 . 1 Tracheal Disease Research Center, NRITLD, Masih
Daneshvari Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran; 2 Chronic Respiratory Diseases Research Center,
NRITLD, Masih Daneshvari Hospital, Shahid Beheshti University of Medical
Sciences, Tehran, Islamic Republic of Iran; 3 Clinical Tuberculosis and
Epidemiology Research Center, NRITLD, Masih Daneshvari Hospital, Shahid
Beheshti University of Medical Sciences, Tehran, Islamic Republic of Iran
Background and objectives: Forceps biopsy has long been the standard method
of extracting samples from endobronchial lesions,however diagnostic yield of the
specimen obtained by this method(72%)is not very desirable due to small size
and artifact.Therefore,in order to increase the diagnostic yield in endobronchial
lesions as well as diminish the complications we evaluated a new technique called
cryobiopsy(using flexible cryoprobes to obtain frozen samples).
Methods: All patients with endobronchial lesion except for vascular lesions referred to Intervention ward of Masih Daneshvari Hospital were included in this
study.For each patient,6 specimen were obtained by conventional forceps,and 2
were extracted through cryobiopsy,one of them 3 seconds after freezing (CB3),and
the other one 5 seconds after freezing(CB5).Bleeding during the procedure,and
diagnostic yield of the samples were evaluated closely.
Results: Of all 30 patients,diagnosis was achieved for 27 patients(90%).Diagnostic
rate of forceps biopsies was 67%,while this rate was 80% and 78% for CB3 and
CB5 respectively.Although there was no significant difference between these three
rates, total diagnostic yield of both CB3 and CB5 together was significantly higher
than conventional biopsy (P-value=0.016).Severe bleeding requiring APC to be
controlled occurred in 2 cases during CB5,while no major hemorrhage happened
during forceps biopsy.
Conclusion: According to our results,obtaining at least two samples from endobronchial lesions by cryobiopsy technique can lead to a higher rate of diagnosis
compared with 6 samples by forceps biopsy.However,duration of freezing(3 or 5
seconds)does not have a significant impact on the quality of specimen.

P3602
Additional benefit of cryotechnique in transbronchial biopsies for histological
diagnosis in interstitial lung disease (ILD)
Henrik Wurps 1 , Sergej Griff 2 , Wim Ammenwerth 1 , Torsten Blum 1 ,
Nicolas Schönfeld 1 , Thomas Mairinger 2 , Torsten T. Bauer 1 , Wolfram Grüning 3 .
1
Klinik für Pneumologie, Lungenklinik Heckeshorn, HELIOS-Klinikum Emil v.
Behring, Berlin, Germany; 2 Institut für Pathologie, HELIOS-Klinikum Emil v.
Behring, Berlin, Germany; 3 Pneumologische Klinik, HELIOS Kliniken Schwerin,
Mecklenburg-Vorpommern, Germany
Background: Due to the small specimen size of transbronchial forcepsbiopsy, the
histological diagnosis of interstitial lung disease is often difficult. In comparison
transbronchial cryobiopsies were shown to be bigger and to contain more often
and larger amount of alveolar tissue.
Methods: Since 2009, all histological results of patients suspicious of ILD (clinical
signs, pulmonary function, CT-scan-criteria) who underwent bronchocoscopy with
transbronchial forceps- and cryobiopsy were analysed concerning the impact of
the additional use of cryotechnique.
Results: We evaluated data of 34 patients (age 60.0±13.2 years) who underwent
forceps- and cryobiopsy. For 10 patients (29.4%) neither forceps- nor cryobiopsy
assured a histological diagnosis. In 11 cases (32.4%) both methods ensured a
diagnosis. In 12 cases (35.3%) a histological classification was found only in the
cryobiopsy, in 1 case (2.9%) only in the forcepsbiopsy.
Conclusion: By additiononal use of the cryoprobe in transbronchial biopsy, in this
prospective case series up to today we were able to increase the amount of ensured
histological diagnoses in ILD from 12/34 = 35,3% without cryobiopsy to 23/34 =
67,6% with cryobiopsy. This shows the high potential of cryotechnique as a tool
in transbronchial biopsy in the diagnostic of ILD.

P3603
In vivo probe-based confocal laser endomicroscopy in chronic diffuse
parenchymal lung diseases
Mathieu Salaun 1,2 , Stéphane Dominique 1 , Francis Roussel 3 , Anne Genevois 4 ,
Vincent Jounieaux 5 , Gérard ZALCMAN 6 , Luc Thiberville 1,2 . 1 Clinique
Pneumologique, Rouen University Hospital, Rouen, France; 2 Quant.I.F - LITIS
EA 4108, Rouen University, Rouen, France; 3 Department of Cytology &
Pathology, Rouen University Hospital, Rouen, France; 4 Department of Radiology,
Rouen University Hospital, Rouen, France; 5 Department of Pneumology, Amiens
University Hospital, Amiens, France; 6 Department of Pneumology, Caen
University Hospital, Caen, France
Diagnosis of diffuse parenchymal lung diseases (DPLDs) is challenging and requires a multidisciplinary approach. Probe-based confocal laser endomicroscopy
(pCLE) enables microimaging of the distal lung in vivo.
Objective: To describe pCLE features in DPLD patients.
Methods: pCLE was performed in 52 DPLD patients and 21 healthy volunteers
(HV). Results were compared between HV and each of the pathologic groups,
blindly to the diagnosis (Fisher’exact test and Bonferroni correction). The association between the pCLE and CTscan features was assessed using multivariate
analysis.
Results: 9 of the 17 pCLE descriptors were significantly more frequent in DPLD
patients than in HV (131 areas). pCLE differed in sarcoidosis (16 patients, 105
areas) by the presence of fluorescent bronchiolar cells, convoluted acinar elastic fibers, alveolar nodules; in idiopathic pulmonary fibrosis (n=8, 36 areas) by
interalveolar septal fibers and a rigid acinar elastic network; hypersensitivity pneumonitis (n=6, 34 areas) by bronchiolar and alveolar cells; non-specific interstitial
pneumonia (n=6, 38 areas) by fluorescent bronchiolar cells, septal fibers and a
rigid network; asbestosis (n=10, 72 areas) by alveolar mouths <200 μm, axial
fibers >20μm, septal fibers, and a rigid and dense acinar elastic network; systemic
sclerosis (n=6, 38 areas) by fluorescent alveolar cells, septal fibers and a rigid
network. HRCT honeycombing was associated to pCLE large alveolar mouths and
a disorganized elastic network; both interlobular septa thickening and cysts were
associated to the presence of septal fibers using pCLE
Conclusion: pCLE could be added to the multidisciplinary discussion for the
etiological diagnosis of DPLD.

P3604
Retrospective study of transbronchial cryobiopsy (TCB) data in a case series
of 20 patients with interstitial lung disease
Sebastian Böing, Lars Hagmeyer, Sven Stieglitz, Christina Priegnitz,
Winfried Randerath. Institute for Pneumology, University Witten/Herdecke,
Solingen, Germany
Introduction: So far surgical lung biopsies are the state-of-the-art technique to
obtain histological data in patients with interstitial lung disease. We analyzed
whether histological specimens obtained by TCB could contribute to establishing
the definite diagnosis and whether the procedure is a safe one.
Methods: A series of 20 patients showing interstitial patterns in high-resolution
computertomography underwent the procedure of TCB. In all patients, 2-3 biopsies
were sampled from different ipsilateral segments.
Results: In 16/20 (80%) cases the pathological findings correlated well with
the suspected diagnosis according to clinical, serological, radiological and bronchoalveolar lavage fluid evaluation findings. In 4/20 (20%) patients the diagnosis
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remained doubtful after TCB so that these patients were subsequently forwarded
to video-assisted thoracoscopic biopsy. In 3/4 (75%) of these cases the surgical
lung biopsy and the TCB specimen showed the same histological pattern, therefore
leading to a definite diagnosis. Regarding the safety of the studied procedure:
in 4/20 (20%) patients an iatrogenic pneumothorax occurred after TCB, endobronchial bleeding was severe in 1/20 (5%) cases and moderate in 11/20 (55%)
cases. Bleeding in all patients could be stopped by endoluminal application of
adrenaline.
Conclusions: TCB seems to be a suitable minimal-invasive tool in the diagnostic
work-up of ILD-patients with a moderate periprocedural risk.

P3605
Diagnostic accuracy of transthoracic needle aspiration (TTNA) in the
evaluation of pulmonary nodules
Carmen Manta 1 , Massimiliano Sivori 1 , Vanna Balestracci 1 , Donatella Fini 1 ,
Roberto Tomè 1 , Ugo Giannoni 2 , Ilan Rosemberg 2 , Pier Aldo Canessa 1 .
1
Pneumology, San Bartolomeo Hospital, Sarzana, La Spezia, Italy; 2 Radiology,
San Bartolomeo Hospital, Sarzana, La Spezia, Italy
Percutaneous transthoracic needle aspiration (TTNA) biopsy is a diagnostic procedure used in pulmonary nodules where bronchoscopy does not reach.
The aim of this study is to assess the value of TTNA in our field where the exams
are performed by pneumologists.
We assessed 108 consecutive patients who had a TTNA biopsy from January 2008
and December 2010 at our ward.
All patients had previously undergone to bronchoscopy with a negative diagnostic
result but with a strong clinical suspicion for malignant injury.
During CT examination diameters of lesions were measured and the point of
aspiration of cytological sample was pinpointed.
The point of aspiration was in periphery or in the middle of the lesion. Cytological
examinations diagnosed 70 (64.8%) malignant cases.
Among 38 non malignant cytology, 29 patients were proved false negative cases.
Sensitivity of TTNA was 71%, specificity 100%.
Sensitivity of TTNA of central samples was 76.32%, peripheral 69.81%.
We divided all patients into two groups: malignancy or benign nature of cytology.
We processed a table with measures of diameters of nodules.
Measures of nodules

Mean (cm)
Standard deviation

Total

Positive cytology

Negative cytology

3.97
1.97

4.01
1.87

3.91
2.16

64 (91%) malignant cases had a large diameter (>2cm), 6 (9%) had a small
diameter (<2cm), 35 (92%) benign cases had a large diameter (>2cm), 3 (8%)
cases had a small diameter (<2cm).
Complications were controlled: 21 (19.4%) pneumothorax, 14 (13%) alveolar
hemorrages, 4 (3.4%) alveolar hemorrages and pneumothorax, 2 (1.9%) emoftoe.
TTNA is an accurate and safe procedure if it is performed by pneumologist.
Diagnostic performance of TTNA is not influenced by diameter and location.

P3606
CT-guided biopsy of lung lesions: Experience of an oncology center in Brazil
Anna Morais 1,2 , MariaCecilia Maiorano 1,2 , Juliana Puka 1,2 , Caio Fernandes 1,2 ,
Frederico Fernandes 1,2 , Gustavo Prado 1,2 , Teresa Takagaki 1,2 . 1 Pulmonary
Division, Heart Institute (Incor) - University of São Paulo Medical School, São
Paulo, SP, Brazil; 2 Pulmonary Division, São Paulo State Cancer Institute University of São Paulo Medical School, São Paulo, SP, Brazil
Introduction: Computed tomography (CT) guided lung biopsy is widely accepted
as an effective and safe diagnostic procedure for accessing thoracic lesions.
Aims: To present the experience of an oncology center in Brazil in the use of
CT-guided lung biopsy and describe its effectiveness and complications.
Materials and methods: A retrospective analysis of medical records from outpatients attending routine consultations at Pulmonary Division of São Paulo State
Cancer Institute (São Paulo, Brazil), who underwent transthoracic biopsy between
December 2010 and November 2011 was conducted. Descriptive analysis of
patients’ characteristics, lesions’ aspects, procedure techniques, diagnostic yield
and complications was performed. Subgroup analysis was carried out to access
differences between complicated and non-complicated procedures. Predictors of
complications identified in univariate analysis were submitted to logistic regression
to explore their significance as independent risk factors.
Results: 71 subjects were submitted to CT-guided lung biopsy. Results were diagnostic in 60 cases (84.5%). Lesions were malignant in 55 (91.6%) and benign in 4
cases. Overall complication rate was 22% and included 14 pneumothorax (19.7%)
and 2 hemothorax (2.8%). Chest drainage was necessary in 4 cases (5.6%). A
statistically significant correlation was found between lesion diameter and complication. Smaller lesions were associated with higher rates of complications (OR
9.82, for first quartile vs others).
Conclusions: CT-guided lung biopsy resulted in a high diagnostic yield with
an acceptable rate of non-severe complications, being pneumothorax the most
frequent. Small lesions were more prone to complicate.

P3607
Diagnostic approach of lung malignancies through CT-guided percutaneous
needle cytology and biopsy
Carla Ribeiro 1 , Ines Ladeira 1 , Ana Oliveira 1 , Manuela Vanzeller 1 ,
Tiago Pereira 2 , Barbara Parente 1 . 1 Pulmonology Department, Centro Hospitalar
de Vila Nova de Gaia, Vila Nova de Gaia, Portugal; 2 Radiology Department,
Centro Hospitalar de Vila Nova de Gaia, Vila Nova de Gaia, Portugal
Background: The use of CT- guided percutaneous needle procedures is well
established in the diagnostic approach of suspected lung malignancy.
Aim: To evaluate the efficacy and the complication rate of these procedures.
Methods: A retrospective study of patients submitted to transthoracic needle
cytology/core biopsy for suspected lung malignancy in a 2 year period.
Results: We assessed 129 episodes concerning 117 patients (213 punctures), 76%
male, mean age 65,4 years.
Most common localizations were RUL 35,7% and RIL 22,5%. 55% had other
lesions.
Citology was performed in all patients; core needle biopsy was needed in 23,3%.
107 patients have a definite diagnosis (malignancy in 83,2%) of which 63,6%
were done as an extemporaneous exam. The most frequent diagnosis was lung
adenocarcinoma (36,4%) and NSCLC (12,1%).
We assessed 15 episodes of pneumothorax (7% of punctures), 3 needing aspiration
and 1 tube drainage, 5 small hemorrhagic episodes and 1 hemoptysis. The distance
to the chest wall significantly affected the presence of pneumothorax (3,8 vs
17,6mm; p<0,01).
Nodules that were diagnosed as cancer were statistically bigger than non malignant
lesions (51,7 vs 33,8 mm) (p=0,01). Bigger nodules had a higher need of core
needle biopsy in order to obtain a diagnosis (p=0,01).
The presence of cavitation or ground glass opacification did not interfere with
diagnostic accuracy.
Conclusions: CT-guided percutaneous lung punctures are important tools in the
diagnostic approach of lung malignancies with a low rate of complications. The
possibility of having a pathologist to provide an extemporaneous exam speeds
the diagnosis and reduces the need for further invasive diagnosis and iatrogenic
damage.

P3608
Role of bronchial artery embolisation in chronic recurrent haemoptysis
Debajyoti Bhattacharyya 1 , Kamal Pathak 2 , M.S. Barthwal 1 , CDS Katoch 1 .
1
Respiratory Medicine, Military Hospital (Cardio Thoracic Centre), Pune,
Maharastra, India; 2 Radiology, Military Hospital (Cardio Thoracic Centre),
Pune, Maharastra, India
Introduction: Bronchial artery embolisation (BAE) involves selective bronchial
artery angiography, followed by embolisation of identified abnormal vessels. It is
useful in massive haemoptysis. But there are only a few literatures on its use in
chronic recurrent haemoptysis.
Aims and objectives: To assess the efficacy and safety of BAE in the management
of chronic recurrent haemoptysis.
Methods: This is a retrospective study of all patients with chronic recurrent
haemoptysis who underwent BAE between January 2007 and January 2012 in a
tertiary care hospital. The decision to offer BAE and its timing was jointly made
after assessment by respiratory physician and interventional radiologist.
Results: 63 patients, (39 males and 24 females), underwent BAE for chronic
recurrent haemoptysis during the period of study. Mean age of patients was 32.5
years (range: 18-81 years). Maximum number of patients recruited in this study
had active pulmonary tuberculosis (29 cases – 46.0%). Amongst them, five patients
had MDR, and one case had XDR-TB. 18 (28.5%) patients had bronchiectasis.
Malignancy was the cause of haemoptysis in 7 (11.1%) cases. Mycetoma was
present in 5 (7.9%) cases. One patient (1.5%) had lung abscess. BAE was successful in 58 (92.1%) cases. Bleeding stopped in 3 more patients following repeat
procedure within a period of 48 hours. There was no major complication. Three
patients had a short period of self limiting febrile illness. Three other patients
developed local haematoma which improved following compression of the local
part.
Conclusions: BAE is an effective means of controlling chronic recurrent haemoptysis. It is also a safe procedure.

P3609
Bronchial artery embolization in the managment of hemoptysis:
A multicenter study in 218 cases
Maria Dimadi 1 , Katerina Dimakou 2 , Sofia Tassi 1 , Maria Salomidou 1 ,
Melita Nikolopoulou 1 , Demosthenis Antoniou 1 , Andreas Ananastasopoulos 1 ,
Ilias Iglesos 3 , Maria Pomoni 3 , Katerina Malagari 3 . 1 1st Pulmonary Department,
“Sotiria” Athens Chest Hospital, Athens, Greece; 2 6th Pulmonary. Department,
“Sotiria” Athens Chest Hospital, Athens, Greece; 3 Radiology, University of
Athens, Greece
Aim: To evaluate the sort and long term results in control of massive and chronic
recurrent hemoptysis in 218 patients with special microspheres (embospheres).
Material and methods: Fifty six patients with massive and 162 with chronic
recurrent hemoptysis were included. Microcatheteres were used to achieve distal
embolization with precisely calibrated microspheres of hydrogel core and polyzene

655s

T UESDAY, S EPTEMBER 4 TH 2012
cover|, sized 300-400μ m or above 500μ m if antegrated shunting were seen. The
mechanical properties of these spheric particles prevent aggregation and clogging
allowing more distal embolization and accurate choice of the diameters of vessels
to be occluded.
REULTS: The most common cause of hemoptysis was bronchectasis in 126 (58%)
of patients, of whom 27 (12,4%) had cystic fibrosis, followed by lung cancer in
27 (12,4%), tuberculous cavities in 14 (6,4%), mycetomas in 8 (3,6%), fibrothorax
in 6 (2,8%), bullectomy adhesion in 5 (2,3%), Takayasu areritis in 1 (0,5%),
arteriovenus malformation in 1 (0,5%) and cryptogenic in 19 (8,7%) cases. Non
bronchial collaterals were embolized in 36 (16,6%). Successful control of the
hemoptysis was seen in 89% after the 1st session and in 94% after the 2d. Mean
follow up period was 3.7 years. In cystic fibrosis bronchiecasis the overal recurrence was 36%, with a mean time to reccure 26.2 months, whereas without cystic
fibrosis reccurence was 11%, in amean time of 3.3 years.Major hemoptysis free
rates were 92.2%, 83% and 69.6% at 1, 3 and 5 years respectivly. Fever was seen
in 3.6% and transient chest pain in 12.4% of cases.
Conclusion: The managment of massive and chronic reccurent hemoptysis is safe
and successful using precisely calibrated embospheres.
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P3610
From basic lesions to a pathological staging of pulmonary fibrosis
Irina Stoia Djeska 1 , Marius Raica 2 , Alexandru Nicodin 3 , Voicu Tudorache 1 .
1
Pneumology, University of Medicine and Pharmacy, Timisoara, Timis, Romania;
2
Histopatology, University of Medicine and Pharmacy, Timisoara, Timis,
Romania; 3 Thoracic Surgery, University of Medicine and Pharmacy, Timisoara,
Timis, Romania
Introduction: Pulmonary fibrosis is characterized by some morphological basic
lesions which are associated to different degrees at the time of diagnosis. Based on
this issue, a pathological staging of pulmonary fibrosis could be helpful to predict
the evolution and the response to therapy.
Material and methods: We have quantified the severity of lesions on 20 patients
with lung fibrosis namely: the aspect of the pulmonary parenchyma, the presence
and density of the inflammatory infiltration, the density and distribution of the
macrophages and the extension of fibrosis.
Specimens of lung parenchyma were obtained by video assisted thoracoscopy and
slides were stained with routine haematoxylin-eosin, Masson’s thricrome methods
and Gordon Sweet silver stained. Each case was assigned a histological score on
a scale of 0 – 12 and a degree of severity (I-IV).
Results: Four cases (20%) of degree IV (10-12) had a poor survival. There were
found major changes of the parenchyma, extended nodular fibrosis and inflammatory infiltration as a marker for progressive evolution. Twelve cases (60%)
of degree III (7-9) showed collagen fibres in homogenous fascicles and variable
evolution and four cases (20%) of degree II (4-6) were more likely to remain
stable. Collagen fibres were not organised in fascicles.
Conclusion: Histological score could represent a useful tool in the evaluation
of pulmonary fibrosis and reflects its heterogeneity. Our results suggest that the
actual scoring system of pulmonary fibrosis can be improved, to give more precise
information about clinical outcome.

P3611
Th1/Th2/Th17-related cytokines in the bronchoalveolar lavage fluid of
patients with sarcoidosis in relation to smoking
Tomasz Urbankowski 1 , Grazyna Hoser 2 , Rafal Krenke 1 ,
Joanna Domagala-Kulawik 1 . 1 Department of Internal Medicine, Pneumonology
and Allergology, Medical University of Warsaw, Poland; 2 Laboratory of Flow
Cytometry, Medical Center of Postgraduate Education, Warsaw, Poland
Sarcoidosis (SA) a multiorgan granulomatous disease. The inflammatory process in
involved organs is characterized by Th1/Th2 imbalance and participation of Th17
cells, what was recently documented. SA is more prevalent among non-smokers
than in smokers, however the impact of cigarette smoking on inflammation in SA
remains unclear.
The aim of the study was to evaluate the Th1/Th2/Th17-related cytokine concentrations in bronchoalveolar lavage fluid (BALf) of patients with pulmonary SA in
relation to smoking status. 61 SA patients were investigated (26 ever (S) and 35
never smokers (NS)). The concentrations of IL-17A, INFγ, TNFα, IL-10, IL-6,IL-4
and IL-2 were measured by flow cytometry using Cytometric Bead Array method.
The concentration of TNFα, IL-10, IL-4 and IL-2 was below minimum of detection
in most cases. There was significant correlation of INFγ concentration with number of macrophages and between IL-6 concentration with number of neutrophils
(R=0.6, P<0.05, r=0.3, P<0.05, respectively).
We found higher concentration of INFγ and lower of IL-6 in S than in NS (1.28
vs 1.23 and 1.66 vs 2.38, respectively, difference nonsignificant). The mean concentration of IL-17A was 6.1 pg/mL and did not differ between S and NS. There

was significant correlation of IL-17A with IL-6 concentration (R=0.9, p<0.05) in
the whole group and in S group. The concentration of IL-6 correlated negatively
with the results of pulmonary function tests.
Our observation shows a slightly different profile of cytokine concentration in the
BAL of smoking patients with SA. The lack of significance may be related to the
short smoking history of patients.

P3612
Validation of a novel prognostic tool for idiopathic pulmonary fibrosis
Morven E.M. Wilkie, James D. Chalmers, Richard J. Stretton, Stuart Schembri,
Robin P. Smith. Respiratory Medicine, NHS Tayside, Dundee, United Kingdom
Introduction: Idiopathic pulmonary fibrosis is a progressive disease with a median survival of 2-3 years. There is no universally accepted tool for identifying
individuals with a poorer prognosis. du Bois et al (1) proposed a 4 point scoring
system to predict 1 year mortality. This tool requires external validation.
Methods: Data was collected on 94 consecutive patients with IPF. The du Bois
score was calculated based on age, respiratory hospitalisation, baseline forced vital
capacity (FVC) and 6 month change in FVC. The predictive value of the score was
assessed using the area under the receiver operator characteristic curve (AUC).
Patients were followed up for at least 3 years or until death.
Results: Median age was 69 years (interquartile range 64-76). 57.4% were male. 1
year mortality was 10.6%. The 1 year mortality was 0% for those patients scoring
0-14 points, 11.5% for those with 16-21 points, 23% for those scoring 22-29 and
21% for those scoring>30 points.
For prediction of 1 year mortality, the AUC was 0.76 (95% CI 0.67-0.85,p=0.004)
indicating moderate predictive value. For prediction of 3 year mortality, AUC was
0.72 (0.64-0.78,p=0.0005).

Conclusions: This study validates a novel risk score for prediction of outcome in
patients with idiopathic pulmonary fibrosis.
References:
[1] du Bois, R.M. et al. Ascertainment of individual risk of mortality for patients
with idiopathic pulmonary fibrosis. Am J Respir Crit Care Med 2011;184:459466.

P3613
Expression of interleukin-27 (IL27) in human lower airways.
Pathophysiological implications in pulmonary sarcoidosis (PS)
Piotr Kopinski 1 , Tomasz Wandtke 1 , Joanna Chorostowska-Wynimko 2 ,
Grzegorz Przybylski 3 , Ewelina Pólgesek 1 , Andrzej Dyczek 2 . 1 Dept. of Gene
Therapy, Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz;
2
Laboratory of Molecular Diagnostics and Immunology, Institute of Tuberculosis
and Lung Diseases, Warszawa; 3 Dept. of Lung Diseases and Tuberculosis,
Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland
Background: Interleukin-27 was recently discovered as a cytokine secreted by
antigen presenting cells, participating in T cell priming and supporting Th1 type
immune polarization. IL27 expression has not been examined yet in lower airways.
Aims: Identification of IL27 sources in human lower airways. Preliminary assessment of IL27 expression in bronchoalveolar lavage (BAL) in interstitial lung
diseases (ILD) patients.
Methods: Intracellular IL27 expression cells was determined by indirect phenotyping and flow cytometry in BAL cells obtained from patients with PS (incl.
steroid treated subjects), idiopathic pulmonary fibrosis (IPF) and controls, as well
as in Human Lung Fibroblasts (HLF1) and pneumocyte type II (A549) cell lines.
IL27 extracellular secretion was tested by ELISA (cat. no E90385Hu, Diaclone)
in supernatants of BAL and cell cultures.
Results: BAL detectable IL27 levels were shown by ELISA in 6 (median 9ng/ml)
of 13 PS untreated patients. IL27 was not found in BAL supernatants of steroidtreated PS, IPF and controls. HLF1, A549 and alveolar macrophages were positive
for intracellular IL27. Surprisingly, IL27+ BAL lymphocytes were found in all
tested groups (PS: 81±6.2%; IPF: 37±13.4%; controls: 46±15%, median±SEM,
insignificant).
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Conclusions: In physiological conditions, IL27 is produced in lower airways by
lung fibroblasts, epithelial and BAL immune cells, including lymphocytes. Its
increased expression in PS suggests IL27 to play a role in ILD pathophysiology,
probably as Th1 activity marker.

P3614
Pulmonary graft-versus-host disease (GVHD) post- stem cell transplant
(SCT) for haematological malignancies: Good response to treatment if
diagnosed early
Bhagyashree Jayaraman 1 , F. Begum 2 , K. Raj 1 , H. Milburn 1 . 1 Department of
Respiratory Medicine, Guys Hospital,Guys & St Thomas’ NHS Trust, London,
United Kingdom; 2 Medicine, Kings College, London, United Kingdom
Introduction: Graft-Versus-Host Disease (GVHD) of the skin and gut are relatively common following allogeneic transplant for haematological malignancies
but GVHD affecting the lung can be subtle.
In this study, we evaluated patients who developed lung GVHD post stem cell
transplant (SCT) to determine early warning signs and response to treatment.
Method: Patients undergoing SCT for haematological malignancies were monitored with serial pulmonary function (PFT). Symptoms of increased breathlessness
(SOB) or fall in PFT prompted investigation with high resolution CT scan(HRCT).
Results: 11 patients developed lung GVHD following allogeneic SCT for lymphoma (n=7) or leukaemia (n=4). 6 had adjuvant chemotherapy, and 7 total body
irradiation. 10 had exertional SOB. 3 developed pulmonary GVHD within 1 year
of SCT.
PFT changes are shown.

P3616
Isolated lymphocytic bronchiolitis with B cell clonality: Diagnosis in 3 cases
using immunoglobulin gene rearrangement analysis
Irina Latu 1 , Vincent Cottin 1 , Françoise Thivolet-Bejui 4 , Françoise Berger 3 ,
Chahéra Khouatra 1 , Baakar El Zoobi 1 , Gilles Salles 2 , Jean-François Cordier 1 .
1
Respiratory Medicine - Reference Center for orphan Pulmonary Disease, Louis
Pradel University Citty Hospital, Lyon, France; 2 Hematology, CH Lyon Sud,
Lyon, France; 3 Pathology, CH Lyon Sud, Lyon, France; 4 Pathology, Louis Pradel
University City Hospital, Lyon, France
Background: Lymphocytic bronchiolitis is characterised by diffuse infiltration of
the bronchiolar walls by lymphocytes, which may organise into germinal centres
(follicular bronchiolitis). B cell clonality demonstration may result in a diagnosis
of low- grade B-cell lymphoma
Patients and methods: Patient #1: 59-yr old female, non-smoker, presented with
chronic cough, dyspnea, sicca syndrome, negative anti-SSA/SSB antibodies, severe
airflow obstruction, ground glass opacities at HRCT, and 51% of lymphocytes at
BAL. Patient #2: 54-yr old female, non-smoker, presented with chronic cough,
restrictive lung disease, diffuse micronodules at HRCT, 90% lymphocytes at BAL,
monoclonal IgG lambda of 4.2 g/l. Patient #3: 66-yr old female, non-smoker,
with history of rheumatoid arthritis and Sjögren syndrome, anti-SSA and -SSB
antibodies, presented with hemoptysis, Bence-Jones protein, airflow obstruction, 2
lung amyloid nodules and multiple cystic lung disease.
Results: Lung biopsy with immunohistochemistry demonstrated lymphocytic bronchiolitis in all three cases with a majority of CD 20 positive B –cell. PCR-based
DNA testing for immunoglobulin gene rearrangement analysis of lung biopsy
demonstrated B-cell clonality in all three cases (VK-JK, FR1-JH), and low-grade
MALT lymphoma was eventually diagnosed.
Conclusions: Lymphocitis bronchiolitis may correspond to low-grade MALT
lymphoma witch may be demonstrated by gene g rearrangements rearrangement
analysis.

P3617
The relationship between leptin and proinflammatory cytokines with bone
mineral density in patients with sarcoidosis (pts)
Elzbieta Puscinska 1 , Michal Bednarek 1 , Anna Goljan-Geremek 1 ,
Anna Kowalczyk 1 , Joanna Chorostowska-Wynimko 2 , Paulina Jagus 2 ,
Ada Rozy 2 , Jacek Grudny 3 , Dariusz Chmielewski 4 , Dorota Gorecka 1 . 1 2nd
Department of Respiratory Medicine, National Institute of Tuberculosis and Lung
Diseases, Warsaw, Poland; 2 Laboratory of Molecular Diagnostics and
Immunology, National Institute of Tuberculosis and Lung Diseases, Warsaw,
Poland; 3 3rd Department of Lung Diseases, National Institute of Tuberculosis
and Lung Diseases, Warsaw, Poland; 4 Department of Orthopaedics and
Traumatology of Locomotor System, Medical University of Warsaw, Poland
All patients had mosaicism with gas trapping on HRCT at diagnosis, and were
commenced on steroids, with 6 having other immunosuppressants.
The post-treatment HRCT showed clearance in 10 patients (1 died due to relapse
of malignancy).
Conclusion: Exertional SOB and changes in PFT are important early indicators
of developing GVHD which can be confirmed on HRCT. Treatment with with
immunosuppressants results in successful resolution in the majority, particularly
in those who were diagnosed early in the course of this complication.

P3615
Response to physical exercise in sarcoidosis
Katarzyna Hildebrand, Tadeusz Przybylowski, Marta Maskey-Warzechowska,
Joanna Wiwala, Ryszarda Chazan. Department of Medicine, Pneumonology and
Allergology, Warsaw Medical Univeristy, Warsaw, Poland
The aim of this study was to analyze the response to exercise in untreated patients
with pulmonary sarcoidosis. We recruited 39 patients (15 females) at mean age
39±9 years to undergo lung function testing (spirometry, bodyplethysmography,
CO diffusing capacity) and symptom limited cardiopulmonary exercise test on
a treadmill. Histological confirmation of sarcoidosis was obtained in 64% of
patients; on the basis of radiologic findings 37% of patients were diagnosed
with stage I, 51% with stage II and 11% with stages III and IV. Muscle fatigue
was the main reason for exercise termination (82% of patients), followed by
ECG abnormalities, blood pressure increase or vertigo and dyspnea reported by
10% and 5% of patients, respectively. Decreased exercise tolerance (defined as
V’O2max < 82% of predicted) was diagnosed in 15 (38%). V’O2max in patients
with decreased exercise tolerance was significantly lower than in patients with
normal response to exercise (32.6±7.8 vs 27.6±6.6 ml O2/kg/min; p<0.05). Patients with impaired response also had a lower PaO2 at peak exercise (87.8±18.5
vs 100.1±7.6 mmHg; p< 0.05) and widened alveolar-capillary oxygen gradient
(17.5±10.1 vs 7.9±8.1 mmHg; p<0.05). Some significant correlations between
V’O2max and FEV1% pred. (r=0.40; p<0.05), FVC % pred. (r=0.43; p=0.008),
RV/TLC (r=-0.41; p<0.01) were also noted.
Conclusions: Impaired exercise tolerance can affect up to 40% of patients with
sarcoidosis. Lower PaO2 and widened alveolar-capillary oxygen gradient suggest
an important role of gas exchange abnormalities in the pathogenesis of impaired
response to exercise.

Background: Sarcoidosis is a chronic inflammatory disease. Osteoporosis is a
multifactor disorder of reduced bone mass. Body weight is commonly considered a
significant predictor of bone mineral density (BMD) but obesity is also associated
with chronic inflammation. Cytokines like TNF-α, IL-1 and IL-6 induce bone
resorption and bone loss.
Aim: The aim of the study was to investigate whether there is a relationship
between leptin or cytokines and BMD in pts.
Methods: 85 pts, none was treated with steroids, 46M and 39F, age 41±9y were
enrolled. We evaluated BMI, serum leptin, TNF-α, IL-1 and IL-6, osteocalcin,
alkaline phosphate and others. BMD was measured (DXA).
Results: Pts with low BMI had decreased lumbar spine BMD(Tscore<-1). The differences were statistically significant for group with normal BMI(18,5<BMI<25),
compared to overweights (25<BMI<30), p=0,045 and to obese (BMI>30),
p=0,00054. There were no such results for femoral neck BMD. The highest
values of leptin were found in pts with obesity. The differences between pts
with normal BMI compared to those with obesity was statistically significant
(p=0,026). There was a weak correlation between leptin and BMI, R=0,25, leptin
and IL-1,R=0,27, leptin and phosphate in urine, collected over 24h, R=0,31. No
correlation was found between leptin and TNF-α or IL6.
Conclusions: In our group BMD was related to BMI but not to leptin levels nor
other cytokines. Obesity, through its mechanical loading effect have a protective
influence on bone tissue metabolism. Leptin, cytokines have a role in bone growth,
development and loss. Further research is required to ascertain the importance of
adipokines or cytokines for BMD.

P3618
Multi nodular parenchymal pulmonary amyloidosis in primary Sjogren’s
syndrome: A case report
Fatma Sema Oymak 1 , Ozlem Canoz 2 , Fatih Kurnaz 3 , Mustafa Calis 4 ,
Afra Yildirim 5 , Nuri Tutar 1 , Asiye Kanbay 1 , Hakan Buyukoglan 1 , Inci Gülmez 1 ,
Ramazan Demir 1 . 1 Department of Chest Diseases, Erciyes University Medical
School, Kayseri, Turkey; 2 Department of Pathology, Erciyes University Medical
School, Kayseri, Turkey; 3 Department of Internal Diseases, Hematology Unit,
Erciyes University Medical School, Kayseri, Turkey; 4 Department of Physical
Therapy and Rehabilitation, Erciyes University Medical School, Kayseri, Turkey;
5
Department of Radiology, Erciyes University Medical School, Kayseri, Turkey
Amyloidosis is a rare cause of pulmonary infiltrates in primary Sjögren’s syn-
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drome(SS), affecting 0–2% of symptomatic patients. Diffuse multi nodular amyloidosis(DMNPA) is the most common radiological pattern, occurring alone or
in association with cysts of varying size. Amyloid can be easily overlooked or
mistaken for other entities with similar staining qualities. We describe the case
of a 61-year-old woman with DMNPA (AL (λ)) related to SS, in the presence of
primary systemic amyloidosis(PSA). She had suffering from cough, hemoptysis
and dyspnoea of two -month duration. She had been diagnosed with SS 10 years
previously. She had macroglossia and multiple skin nodules. Chest excursions
were reduced with crackles in both lungs. Her chest radiograph and CT showed
multiple nodules and cysts in both lung fields. Calcification in the nodules and
lymphadenopathy were apparent in the mediastinal windows. Spirometry indicated
moderate restriction, and BAL fluid was negative for acid-fast bacilli (AFB), fungi.
Bronchoscopy with transbronchial lung biopsy revealed hyaline eosinophilic material associated with a giant cell granulomatous reaction, a patchy lymphocytic
infiltrate. The congo red stain was positive in this hyaline material and showed
apple green birefringence on polarising microscopy. Electrophoresis of serum
proteins revealed hypergammaglobulinaemia. Serum immunofixation showed a
monoclonal IgGλ. In the bone marrow (BM) plasma cells were increased to
10-15%. PSA (AL) associated with SS was diagnosed. Amyloid deposits were
found not only in the lung but also in skin and BM biopsy specimens. Staining for
amyloidosis should be performed in patient with SS and pulmonary infiltration.

P3619
Sarcoidosis is a frequent benign cause of lymphadenopathy in neoplastic
patients
Claudia Ravaglia, Carlo Gurioli, GianLuca Casoni, Micaela Romagnoli,
Sara Tomassetti, Christian Gurioli, Poletti Venerino. Pulmonology Unit,
Department of Thoracic Diseases, Pierantoni-Morgagni Hospital, Forlì, FC, Italy
Background: Clinical and radiographic aspects of sarcoidosis and malignancy
might mimic one another, making the distinction between the two difficult in
some cases. Cancer and sarcoidosis have been associated in some case series from
the literature but this association remains controversial. Objectives: a descriptive
retrospective study to evaluate the incidence of sarcoidosis in patients followed-up
for previous cancer and referred for hilar/mediastinal lymphadenopathies, with no
pulmonary lesions.
Methods: We conducted a retrospective chart review of all patients who were
referred to our pulmonology department in the period between January 2007
and Dicember 2011 with a new onset hilar/mediastinal lymphadenopathies during
follow-up for previous neoplasms.
Results: Forty-eight patients (31 males, 17 females) of mean age 63 years (range
20-81) underwent EBUS/EUS trans-bronchial needle aspiration (TBNA). Patients
had been followed-up for lung cancer (10 cases), lymphoma (9 cases), breast
cancer (7 cases), urologic cancer (6 cases), gastro-intestinal tumors (6 cases),
larynx/pharynx tumors (4 cases), gynecologic tumors (3 cases), other cancer (8
cases). Six patients had a history of two tumors or more in the past. Procedure
was diagnostic in 45 patients (94%) and diagnosis was sarcoidosis in 12 patients
(26,7%), metastasis from previous cancer in 13 patients (28,9%) and normal lymph
node in 20 patients (44,4%).
Conclusions: Our study suggests that sarcoidosis should be considered in the
differential diagnosis of patients with a history of malignancy who develop hilar/mediastinal lymphadenopathies; a tissue diagnosis should be obtained before
instituting therapy for presumed cancer recurrence.

P3620
Clinical study of pulmonary hypertension complicating pulmonary
Langerhans cell histiocytosis
Fei Li 1 , Huaping Dai 1 , Liying Peng 1 , Mulan Jin 2 , Chen Wang 3 . 1 Department of
Respiratory and Critical Medicine Care, Beijing Chao-Yang Hospital, Beijing,
China; 2 Department of Pathology Medicine, Beijing Chao-Yang Hospital,
Beijing, China; 3 Beijing Hospital, Health Ministry, Beijing, China
Objective: To study the clinical features of pulmonary hypertension (PH) complicating pulmonary langerhans’ cell histiocytosis (PLCH).
Methods: Medical records of 11 PLCH patients were reviewed from June 2006 to
June 2011.
Results: 4 of the 11 PLCH patients presented PH with more severe clinical presentations. The major symptoms were laboring dyspnea and diminished exercise
capacity (NYHA functional class IIIor IV), which were complicated with the
sigh of right heart failure. The cystic change and pulmonary artery/main artery
>1 were predominate on chest high-resolution computed tomography. Right heart
enlargement was also found. As to pulmonary function presentation, the patients
displayed severe carbon monoxide diffusing capacity impairment and significant
hypoxemia. The pulmonary artery systolic pressure were highly increased. Besides
the typical histopathological features presented, involvement of both arteries and
veins was also observed. Oxygen and symptomatic therapy were essential in
the part of clinical treatment. 3 of the 4 PLCH-PH received corticosteroids or
chemotherapeutic agents, but the effect was not ideal. Only one case of PLCH-PH
have a stable condition.
Conclusion: Pulmonary hypertension is a common complication of PLCH and
seems to predict a poor prognosis. It is necessary to derive an early diagnosis and
prevention.

P3621
BAL findings in idiopathic NSIP and IPF
Micaela Romagnoli, Claudia Ravaglia, Sara Tomassetti, Christian Gurioli,
Carlo Gurioli, Gian Luca Casoni, Venerino Poletti. Thoracic Diseases,
Pulmonology Unit, Forlì, Italy
The role of bronchoalveolar lavage (BAL) in differentiating idiopathic NSIP (iNSIP) and idiopathic pulmonary fibrosis (IPF) is still controversial. Some authors
described that BAL lymphocytosis is more likely suggestive of NSIP rather than
IPF, that BAL neutrophilia is more suggestive of IPF, whereas other authors
reported that BAL findings are not discriminating between NSIP and IPF.
BAL findings were retrospectively assessed in 57 patients, 26 with a histologically
proven diagnosis of iNSIP (surgical lung biopsy n=19, criobiopsies n=7), and 31
with a diagnosis of IPF. BAL was obtained before lung biopsy, or at the first patient evaluation for some of the IPF patients. All patients underwent bronchoscopy
during stable clinical conditions, and BAL excluded malignancy and/or infections
in all cases. All patients were discussed at a multidisciplinary approach.
BAL total and differential cell counts did not differ between iNSIP (20 fibrosing,
and 6 cellular) and IPF. The median (range) lymphocytes% was 11.5 (2-75) in
iNSIP, and 7 (1-48) in IPF; the median (range) neutrophils% was 10.5 (0-59) in
iNSIP, and 20 (1-83) in IPF. In the iNSIP group (age 56±12 years) patients were
significantly younger than in IPF (age 70±6.6; p<0.0001), with a predominance
of females (iNSIP n=17; IPF=22). One patient in the iNSIP group (3.8%) and 15
patients in the IPF group (48%) died during follow up. BAL findings were not
predictive of survival nor of changes in lung function.
In conclusion, BAL findings are not helpful to discriminate the diagnosis between
iNSIP and IPF patients. However, these data suggest that there might be different
clinical-biological phenotypes in both iNSIP and IPF patients.

P3622
BAL markers of alveolar/capillary abnormality in IPF
Ermanno Puxeddu, Alessia Comandini, Paola Rogliani, Assunta Porretta,
Francesco Cavalli, Cesare Saltini. Respiratory Medicine, University of “Tor
Vergata”, Rome, Italy
Several lines of evidence suggest that alveolar-capillary abnormalities, including
increased alveolar septal capillary density and pulmonary veno-occlusive disease,are characterizing feature of IPF and may play a role in its progression.This
study assess altered capillary permeability,abnormal intra-alveolar coagulation and
alveolar hemorrhage as markers of alveolar/capillary abnormality.
Methods: Bronchoalveolar lavage (BAL) samples from 62 subjects (53 IPF patients and 14 healthy volunteers) were evaluated for α2-macroglobulin (α2-M) and
fibrinogen D-dimer (D-d) concentration by ELISA.D-d levels were comparatively
assessed in blood as well.The numbers of haemosiderin laden macrophages were
measured by Perls’ stain and the intensity thereof assessed by the Golde score.
Results: IPF patients had markedly increased α2-M levels (mean 10000 vs 50
ng/ml, p<0,0001) and D-d were elevated with significantly higher frequency
(39/62 vs 1/14, p<0,05) with no blood elevation.Golde scores were elevated (69
vs 19, p<0,001) compared to controls. α2-M concentration positively correlates
with the Golde score (p<0,05) and D-d concentration (p<0,05).In patients with a
high Golde score (Golde score>59) the D-d concentration (125 vs 17 p<0,05) was
increased and both DLCO (43 vs 56%,p<0,05) and exercise capability (6MWTD
273 meters vs 415,p<0,05) were reduced vs patients with low score,while the FVC
was not significantly different (82 vs 66%).Golde score and arterial pulmonary
pressure showed significant correlation (R=0,39).
Conclusions: Leak of α2-M,intra-alveolar hemorrage and coagulation,indicate that
alveolar-capillary abnormalities are important in the pathogenesis and progression
of pulmonary fibrosis, and likely pulmonary hypertension in IPF.

P3623
Survival after surgical lung biopsy in patients with a histological pattern of
non specific and usual interstitial pneumonias
B.J. Knipscheer 1 , M.F.M. van Oosterhout 2 , H.W. van Es 3 , P. Zanen 4 ,
C.H.M. van Moorsel 1 , J.C. Grutters 1 . 1 Department of Pulmonology, Center of
Interstitial Lung Diseases, St. Antonius Hospital, Nieuwegein, Netherlands;
2
Department of Pathology, St. Antonius Hospital, Nieuwegein, Netherlands;
3
Department of Radiology, St. Antonius Hospital, Nieuwegein, Netherlands;
4
Division of Heart and Lungs, University Medical Center, Utrecht, Netherlands
Background: Surgical lung biopsy involves a mortality risk, but is warranted to
differentiate between fibrosing interstitial pneumonias with varying prognosis and
response to therapy.
Objective: We evaluated 1 and 3- month mortality rate and post-operative course
in patients with histopathological confirmed Usual Interstitial Pneumonia (UIP)
and Non-Specific Interstitial Pneumonia (NSIP) after surgical biopsy.
Methods: Data and lung function were retrospectively collected from 1993 until
2008 from 57 patients that underwent surgical biopsy in our center that resulted
in a histological pattern of UIP or NSIP. We analyzed 1 and 3- month mortality
rate, post-operative hospital stay, drain removal, prolonged air leak and infectious
complications.
Results: 1- month mortality rate was 5.1% (2/39) for UIP versus 0% (0/18) for
NSIP. 3- month mortality rate was 10.2% (4/39) for UIP versus 0% for NSIP.
No significant differences were observed in outcome measures. Notably, the NSIP
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group had a worse pre-operative lung function than the UIP group. Mean forced
expiratory volume in 1 second (FEV1) was 71% percent of predicted in NSIP
versus 82% in UIP (p< 0.05) and NSIP had a lower mean diffusing capacity of the
lung for carbon monoxide (DLCO) of 41% versus 51% in UIP patients (p<0.023).
Conclusion: After lung biopsy 3-month mortality in fibrosing interstitial pneumonias is relatively high (7%) and the majority (68%) of biopsies resulted in
a UIP pattern. Four patients died within 3 months after biopsy all with a UIP
pattern corresponding with a diagnosis of Idiopathic Pulmonary Fibrosis. This is
remarkable because they had a significantly better pre-operative lung function.

P3624
A newly developed sling incorporating a shock absorber to minimize the
motion effect on SpO2 during the 6-minutes-walk test
Kenji Miyamoto, Yuya Tanaka, Toshiaki Kurimoto. Department of
Rehabilitation, Faculty of Health Sciences, Hokkaido University, Sapporo, Japan
Recently, the degree of desaturation during 6-minute-walk test (6MWT) is considered to have prognostic value in patients with idiopathic pulmonary fibrosis. In this
study, we demonstrate a negative effect of motion on SpO2 during the walking,
and present a newly developed device that minimizes the negative effect during
the test.
Subjects and methods: Ten healthy volunteers (26±11yrs) performed 6MWT in
4 different manners: 1) usual walking, 2) usual walking while trying to minimize
the effect of motion on the finger on which the oximeter-probe was placed,
3) usual walking using a newly developed sling with a shock absorber (75g)
wrapped around the finger and the probe, and 4) walking on a treadmill at the
same speed as the usual 6MWT while the finger and the probe were in a resting
position without movement. SpO2 was measured continuously using a Pulsox 300i
(Konica-Minolta).
Results: During the usual walking with/without the finger moving, there was
severe desaturation of more than 4% from the baseline. However, when walking
with the new device or on the treadmill there was only a small change in the SpO2 ,
which was within the accuracy of the oximeter.
Motion effects on SpO2
Degree of desaturation

2% > dSpO2 >4%
4% > dSpO2 >6%
6% > dSpO2

Usual
walking

Walking while trying
not to move the finger
and the probe

Walking
using the
new device

Walking
on the
treadmill

32.9±51.3
13.2±39.6
3.5±10.5

67.2±78.9
14.5±38.0
9.0±27.0

39.6±73.2
0
0

16.5±33.2
0
0

dSpO2= BaselineSpO2-desaturated SpO2, seconds.

Conclusions: SpO2 monitoring during 6MWT does not provide reliable data on
desaturation. However, using the new device, more reliable data on desaturation
are available.

P3625
Effects of lymphadenopathy on pulmonary function tests in sarcoidosis
Omer Araz 1 , Elif Yilmazel Ucar 1 , Yener Aydin 2 , Mehmet Meral 1 , Yusuf Bilen 3 ,
Fatih Alper 4 , Ali Metin Görgüner 1 , Metin Akgun 1 . 1 Chest Department, Ataturk
University, Erzurum, Turkey; 2 Thorasic Surgery, Ataturk University, Erzurum,
Turkey; 3 Internal Medicine, Ataturk University, Erzurum, Turkey; 4 Radiology,
Ataturk University, Erzurum, Turkey
Background and objectives: The pulmonary function test (PFT) is an important
quantification test in the follow-up of sarcoidosis. We aimed to investigate the effect
of the presence of lymphadenopathy (LAP) alone or after controlling parenchymal
involvement in PFT.
Materials and methods: A total of 63 sarcoidosis patients were enrolled retrospectively in the study. Respiratory functions were evaluated via PFT. Radiological
evaluations of the patients were done with chest x-ray and high-resolution computerized tomography (HRCT). Bronchoscopic investigations were performed on
all patients. Possible factors that affect PFT were evaluated.
Results: There is statistically significant correlation between the bronchoscopic
findings and PFT parameters (p<0.01). Forced vital capacity (FVC) was affected
more in the presence of LAP in bronchi neighbors, it was more or less the same
for forced expiratory volume in the first second (FEV1 ). Considering grade of
HRCT findings, there is a statistically significant relation between FVC, FEV1,
and the presence of hilar LAP, intrahilar LAP and lober LAP (p=0.001). There is
a statistically significant correlation with the presence of micronodules in HRCT
and all parameters of PFT. These is a statistically significant negative correlation
between the radiological stage of sarcoidosis and FVC, FEV1 .
Conclusion: We revealed that besides parenchymal involvement of the disease,
special localization of lymph node involvement also has an important effect on the
PFT parameters of sarcoidosis patients.

P3626
Airway-centered interstitial fibrosis – Two case reports
Vitor Melo, Marta Sousa, Jessica Jones, Ana Campos, Simões Torres.
Pneumology, Hospital São Teotonio, Viseu, Portugal
Airway-centered interstitial fibrosis (ACIF) is a rare interstitial lung disease (ILD)
of unknown cause characterized by chronic cough and progressive dyspnea and
history of inhaled exposure. There is progressive peribronchiolar distribution of
interstitial inflammation and fibrosis with bronchiolar metaplasia. The majority of
patients are non-responsive to corticotherapy and prognosis is poor.
We describe two female patients, 65 and 66 years, presenting with chronic dry
cough and progressive dyspnea. They were non-smokers, farmers and with a history
of inhaled exposure to birds. Pulmonary function tests showed a moderate obstructive pattern in one case and moderately decreased CO diffusion in both patients.
Chest radiographs revealed diffuse reticulonodular infiltrates. Chest computed tomography (CT) showed reticular fibrosis and disperse ground glass infiltrates in
one case and sparing the upper lobes in the other. Bronchoalveolar lavage showed
an increase in lymphocytes and neutrophils in one case. The diagnosis was made by
surgical biopsy revealing pericentrilobular lesions and linfoplasmocitary infiltrate
compatible with ACIF. Treatment with oral steroids for 12 months in both patients.
In one case the disease progressed with worsening symptoms, pulmonary function
tests and CT imaging even after combined immunosuppression with Azathioprine.
In the other case the patient’s symptoms and CT imaging improved.
These cases had similar clinical, radiological and pathological features as most of
the few cases reported in literature. Both were non-smokers but had been exposed
to birds. However, disease progression varied considerably as one patient improved
but the other worsened even after combined immunosuppression.

P3627
Prevalence of beryllium sensitization in patients diagnosed with sarcoidosis
Romain Lazor 1 , Vincent Aubert 2 , Victor Dorribo 3 , Peggy Chagnon Krief 3 ,
Sandrine Ottesen Montangero 3 , Pascal Wild 3 , Gilles Bieler 3 , Thomas Geiser 4 ,
Dominique Valeyre 5 , Michele Berode 3 , Brigitta Danuser 3 , the Swiss Group for
Interstitial and Orphan Lung Diseases (SIOLD). 1 Respiratory Medicine,
Lausanne University Hospital, Lausanne, Switzerland; 2 Immunology and Allergy,
Lausanne University Hospital, Lausanne, Switzerland; 3 Institute for Work and
Health, University of Lausanne, Switzerland; 4 Respiratory Medicine, Bern
University Hospital, Bern, Switzerland; 5 Respiratory Medicine, Hôpitaux
Universitaires Paris-Seine-Saint-Denis (Avicenne), Paris, France
Occupational exposure to beryllium (Be) may lead to development of Be-specific
CD4+ T-cell immune response and occurrence of a granulomatous disorder called
chronic beryllium disease (CBD). Due to similar clinical pictures, CBD may be
misdiagnosed as sarcoidosis if Be exposure (BeE) and Be sensitization (BeS) are
not looked for.
To determine whether some patients diagnosed as sarcoidosis may have undetected CBD, we screened a retrospective cohort of patients with sarcoidosis for
BeE and BeS. BeE was assessed through a self-administered questionnaire and a
standardized occupational health interview. BeS was assessed using CFSE flow
cytometry developed as an alternative to the classical Be lymphocyte proliferation
test (BeLPT). 159 patients recorded in a Swiss interstitial lung disease registry with
a diagnosis of sarcoidosis were enrolled through their pulmonary physician and
received a screening questionnaire. 68 filled questionnaires were returned. 28/68
patients had positive screening. 24/28 underwent an occupational health interview.
BeE was considered probable in 6/24 and possible in 18/24. Using CFSE flow
cytometry, BeS was detected in 7/24 of these patients (4/6 with probable BeE
and 3/18 with possible BeE). BeS testing by CFSE flow cytometry was positive
in 5/6 controls with proven CBD and positive BeLPT, and negative in 10 healthy
subjects.
Conclusions: The minimal rate of BeE and BeS in an unselected population
of patients with sarcoidosis was 7/159 (4.4%), suggesting misdiagnosed CBD.
A screening questionnaire could help to detect BeE in patients diagnosed with
sarcoidosis, and prompt investigations in search of CBD. CFSE flow cytometry
may be an alternative to BeLPT to document BeS.

P3628
In vitro profibrotic effects of rapamycin on basal or TGF-β1 induced primary
human lung fibroblast: ECM production and turnover, migration and
differentiation
Xuefeng Xu 1,3 , Xuan Wan 1,3 , Jing Geng 1,3 , Fi Li 1,3 , Chen Wang 2,3 ,
Huaping Dai 1,3 . 1 Department of Respiratory and Critical Care Medicine, Beijing
Chao-Yang Hospital, Capital Medical University, Beijing, China; 2 Beijing
Hospital, Ministry of Health of China, Beijing, China; 3 Beijing Key Laboratory
of Respiratory and Pulmonary Circulation Disorders, Beijing Institute of
Respiratory Medicine, Beijing, China
Introduction or background: Rapamycin (Rapa) is a multifunctional agent with
unique properties such as anti-proliferation and fibrogenesis. However, the underlying mechanisms of Rapa’s modulatory effects on fibrotic disorders still remain
poorly understood. Recent remarks about the final and real modulatory effects of
Rapa on fibrogenesis also seem rather controversial.
Aims and objectives: We addressed the question whether Rapa exerts its possible
modulatory activity directly on extracellular matrix deposition and metabolism,
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differentiation and migration of primary normal or fibrotic human lung fibroblast
(HLFs) in vitro.
Methods: Fibroblasts were derived from lung tissue of idiopathic pulmonary
fibrosis(IPF) patients and patients who suffered from primary spontaneous pneumothorax. Real time RT PCR was used for the assay of mRNA level of profibrotic
cytokines in fibroblasts. Wound healing and migration assay was used for the
mobility analysis of fibroblasts.
Results: We demonstrated that Rapa strongly amplifies the increase in basal or
TGF-β1-induced fibronectin (FN), connective tissue growth factor (CTGF), TGFβ1, α-smooth muscle actin (SMA), tissue inhibitor of matrix metalloproteinase
(TIMP)-1/plasminogen activator inhibitor (PAI-1) mRNA levels in normal or fibrotic HLFs. These positive functions of Rapa are in a Smad-independent way.
Wound healing and migration assay showed that Rapa could not affect the mobility
of HLFs.
Conclusions: These experiments demonstrate that Rapa positively regulates various gene expressions of HLFs. We suggest another evidence that Rapa may exert
a profibrotic effects in vitro.

P3629
The markers of inflammatory process activity and fybrogenesis activity in
patients with idiopathic pulmonary fibrosis
O.V. Karas’ova, E.S. Khmel, E.N. Kovalenko, V.V. Rodionova. Hospital therapy
and Profpathology, Dnepropetrovsk Medical Academy, Dnepropetrovsk, Ukraine
Purpose: To define the inflammatory markers and severity of idiopathic pulmonary
fibrosis (IPF).
Design: There were examined 29 patients with IPF (men - 21, women - 8) in the
age of 35 - 57 years. Duration of disease was from 2-3 months till 2-3 years.
Control group included 10 practically healthy persons (donors).
Methods: Common clinical methods, X-ray examination, definition of hemostasis
parameters. The hardphase method of immune analysis was used for measuring
level of plasma fibronectin (PFN) and lavage fibronectin (LFN). Patients had been
examined during the period of disease aggravation.
Results: Patients with IPF had increased level of PFN and decreased activated blood
recalcification time (ABRT) (p<0,05). The level of PFN was 319,211±14,769
mkg/ml, LFN - 0,055±0,011 mkg/ml and didn’t depend on both sex and age.
There existed straight connection between level of PFN and ABRT (r = 0,4335;
p<0,05) and reverse connections between levels of PFN and LFN and level of
plasma fibrin (r =-0,5482 and r=-0,4969; p<0,05). Severity of patients condition
correlated with increased level of PFN.
Conclusions: Revealed inflammatory markers and changes in hemostasis system testify about activation of fybrogenesis and forming of chronic disseminated
intravascular coagulation.
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P3630
Hypersensitivity pneumonitis by feather duvet: A series of Vall d’Hebron
Hospital
Ferran Morell, Ana Villar, Susana Gomez-Olles, Maria Jesus Cruz, Maria
Dolores Untoria, Xavier Muñoz. Respiratory, Hospital Vall de Hebron,
Barcelona, Spain Respiratory, Hospital Vall de Hebron, Barcelona, Spain
Respiratory, Hospital Vall de Hebron, Institut de Recerca, Barcelona, Spain
Respiratory, Hospital Vall de Hebron, Institut de Recerca, Barcelona, Spain
Respiratory, Hospital Vall de Hebron, Barcelona, Spain Respiratory, Hospital
Vall de Hebron, Barcelona, Spain

Conclusions: Our study confirms that exposure to a minimum but persistent agent
may be sufficient for disease development. Diagnosis at an advanced stage of
chronic NH is common. Project funded by FIS PI1001577 (ISCIII) and SEPAR
2010.

P3631
Macrolides inhibit cytokine production by alveolar macrophages in
bronchiolitis obliterans organizing pneumonia
Miaotian Cai 1,2 , Francesco Bonella 1 , Huaping Dai 1,2 , Rafael Sarria 3 ,
Josune Guzman 4 , Ulrich Costabel 1 . 1 Department of Pneumology and
Allergology, Ruhrlandklinik, University Hospital, Essen, Germany; 2 Beijng
Institute of Respiratory Medicine, Beijing Chao-Yang Hospital, Capital Medical
University, Beijing, China; 3 Department of Neurosciences, Faculty of Medicine
and Dentistry, Basque Country University, Bilbao, Spain; 4 General and
Experimental Pathology, Ruhr University, Bochum, Germany
Background and objective: Bronchiolitis obliterans organizing pneumonia
(BOOP) is a distinct clinicopathological entity histologically characterized by
intra-alveolar granulation tissue and absence of extensive fibrotic lesions. Effective
macrolide treatment of BOOP has been reported anecdotally. This study aimed
to investigate whether alveolar macrophages (AMs) produce aberrant proinflammatory cytokines in BOOP and whether this can be inhibited by clarithromycin
(CAM) or azithromycin (AZM).
Methods: AMs collected by bronchoalveolar lavage (BAL) from 6 BOOP patients
and 8 non-ILD controls were cultured for 24 hours in the presence or absence of
CAM, AZM, lipopolysaccharide (LPS), or dexamethasone (DEX). Tumor necrosis
factor alpha (TNF-α), soluble TNF receptor 1 (sTNFR1), sTNFR2, interleukin
1beta (IL-1β), IL-6, IL-8, IL-10, interferon gamma inducible protein 10 (IP-10)
and CC chemokine ligand 18 (CCL18) were measured in the culture supernatant
by ELISA.
Results: The spontaneous and LPS-stimulated production of all investigated cytokines by AMs was significantly increased in BOOP compared to controls.
CAM and AZM induced a dose-dependent suppression of spontaneous TNF-α,
sTNFR2, IL-6, IL-8 and CCL18 production (p < 0.05). CAM also inhibited the
IL-1βproduction. CAM and AZM significantly and dose-dependently attenuated
the LPS-stimulated production of sTNFR1, sTNFR2, IL-8 and CCL18 (p < 0.05).
CAM also inhibited the LPS-stimulated TNF-α, IL-1β, IL-6 and IL-10 production.
Conclusions: AMs from BOOP patients produce abundant proinflammatory cytokines which may be pivotal in the disease pathogenesis. Macrolides inhibit this
cytokine production, CAM more efficiently than AZM.

P3632
Comparison of clinical features between patients of lung cancer with
combined pulmonary fibrosis and emphysema syndrome and those with
interstitial pneumonia
Hironori Uruga 1 , Takeshi Fujii 2 , Atsuko Kurosaki 3 , Shigeo Hanada 1 ,
Sayaka Mochiduki 1 , Shinko Suzuki 1 , Hisashi Takaya 1 , Atsushi Miyamoto 1 ,
Nasa Morokawa 1 , Sakashi Fujimori 4 , Tadasu Kono 4 , Kazuma Kishi 1 .
1
Departments of Respiratory Medicine, Respiratory Center, Toranomon Hospital,
Tokyo, Japan; 2 Pathology, Toranomon Hospital, Tokyo, Japan; 3 Diagnostic
Radiology, Toranomon Hospital, Tokyo, Japan; 4 Department of Thoracic Surgery,
Respiratory Center, Toranomon Hospital, Tokyo, Japan
Purpose: Patients with combined pulmonary fibrosis and emphysema syndrome
(CPFE) and those with interstitial pneumonia (IP) have a high risk of developing
lung cancer. The present study compared the clinical features of patients with lung
cancer and CPFE with those of patients with lung cancer and IP.
Methods: 48 patients with lung cancer and CPFE (CPFE group) and 30 patients
with lung cancer and IP (IP group) had surgery and were included this study.
Results: All patients in the CPFE group and 24 of 30 patients in the IP group were
current or ex-smokers (p=0.01) (Table 1). The CPFE group tended to have more
patients with IPF than the IP group (p=0.09). FEV1.0% predicted was significantly
lower in the CPFE group than in the IP group (Table 2). Acute exacerbations of

Introduction: Exposure to avian proteins is a frequent cause of Hypersensitivity
Pneumonitis (HP). We describe a series of NH secondary to exposure to feather
duvet.
Material and methods: In the outpatient clinic of interstitial lung disease during
the years 2004-2011, 28 patients were diagnosed with HP with definite causality
from exposure to feathers contained in the feather duvet. Diagnosis criteria: diagnosis of NH, contact with feather duvet coincident with the onset of symptoms;
IgG + and/or positive bronchial challenge test (BCT). In neither case had history
of exposure to any agent known as a producer of NH.
Results: 15 male; mean age 59 years. Presentation was acute in 5, subacute in 4
and chronic in 19 cases. Auscultation was normal in 10 patients, revealed crackles
in 17 and wheezing in 1. FVC mean was 67.57%, DLCO 52.60%. IgG+ in front
of avian antigens in 11/24, and in front of fungi in 16/24. A culture of feather
duvet was positive for fungi in 6 cases. The BCT was positive in 8/11 in front of
avian antigens and 4/7 against fungi. Pathological study was performed in 16/28
patients, showing a characteristic pattern of subacute NH in 6/16, consistent with
NH in 8/16 and UIP pattern in 2/16. Surgical lung biopsy (BPQ) was performed
during the study in 7 cases and revised from the samples of another center in 7.
During the follow up lung transplantation, was performed in 4 patients (2 of them
already had previous BPQ).
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interstitial lung disease after surgery developed in three patients (6.3%), one of
whom died, in the CPFE group and two patients (6.7%) in the IP group (p=0.94).

probable IPF was 3.2 v 6.0 years respectively (HR 1.45; 95%CI 0.94 to 2.25,
p=0.09 adjusting for age, sex, height, VC and smoking). A relative decline in VC
of 5-10% in the first 6 months was associated with increased risk of death (HR
3.12; 95% CI 1.55 to 6.30). Similar results were obtained in patients with definite
and probable IPF. An IPF index was calculated in our cohort. Scores of 0-8 (n=97),
10-29 (n=76) and 30-61 (n=20) predicted median survival of 74, 48 (HR 2.02;
95%CI 1.26 to 3.23) and 12 months (HR 15.3; 95%CI 8.22 to 28.4) respectively
(p < 0.001). The index had similar predictive value in definite and probable IPF.
Conclusions: Patients with both definite and probable IPF have poor prognoses
but survival was worse in definite IPF. The IPF index may be of clinical value in
definite and probable IPF.

P3635
Sarcoidosis and tuberculosis: A rare combination?
Diana Calaras, Oxana Munteanu, Victor Botnaru. Internal Medicine, State
Medical and Pharmaceutical University “Nicolae Testemitanu”, Chisinau,
Republic of Moldova

Conclusions: Although IPF was more frequent in the CPFE group than in the
IP group, the occurrence of acute exacerbations after surgery was not different
between the two groups.

P3633
A case of lymphoid interstitial pneumonia associated with common variable
immunodeficiency
Martin Schreder 1 , Marianne Hubner 1 , Wolfgang Sperr 2 , Thomas Staudinger 2 ,
Ingrid Simonitsch-Klupp 3 , Gerhard Mostbeck 4 , Meinhard Kneussl 1 . 1 2nd
Department of Medicine, Wilhelminenspital, Vienna, Austria; 2 Department of
Medicine I, Medical University Vienna, Austria; 3 Department of Pathology,
Medical University Vienna, Austria; 4 Department of Radiodiagnostics,
Wilhelminenspital, Vienna, Austria
Introduction: Lymphoid interstitial pneumonia (LIP) represents a rare disease that
typically occurs in association with autoimmune diseases and dysproteinemia. We
report a case of LIP in a patient with common variable immunodeficiency (CVID).
Case report: In October 2009, a 51 year old woman presented with a 12-months
history of recurrent pyrexia and was subsequently diagnosed with CVID. CT scans
showed bilateral pulmonary consolidations, while bronchoscopy revealed acute
inflammation of the bronchial mucosa and purulent secretion. The patient received
antibiotic treatment and immunoglobulin replacement. She remained asymptomatic
until January 2012, when she was readmitted with increasing dyspnea and fatigue
for 2 weeks prior to admission. CT scans showed progressive opacities mainly in
the lower zones. Despite immediate treatment with broad-spectrum antibiotics, the
patient developed acute respiratory failure requiring invasive mandatory ventilation and, ultimately, extracorporeal membrane oxygenation. Open lung biopsy was
performed 5 days after admission. Histologic workup showed diffuse interstitial
infiltration of T lymphocytes, plasma cells and histiocytes, consistent with a diagnosis of LIP. Treatment with prednisone (1mg/kg) resulted in rapid clinical and
radiological improvement. The patient was discharged 4 weeks after admission.
At present, she remains clinically stable at a steroid dose of 0.25mg/kg.
Discussion: The finding of bilateral ground-glass infiltrates in a patient with CVID
should raise suspicion of LIP. Open lung biopsy is required to establish the diagnosis. Treatment is primarily based on corticosteroids, which resulted in excellent
response in this patient.

P3634
Disease progression according to IPF phenotype
David McAllister 1 , Pauline Macfarlane 2 , Gareth Stewart 6 , Andrew Robson 2 ,
William Wallace 5 , John Murchison 4 , John Simpson 3 , Nik Hirani 6 . 1 Department
of Population Sciences, University of Edinburgh, United Kingdom; 2 Department
of Respiratory Medicine, University of Edinburgh, United Kingdom; 3 Insitute of
Cellular Medicine, Newcastle University, Newcastle, United Kingdom;
4
Department of Radiology, University of Edinburgh, United Kingdom;
5
Department of Pathology, University of Edinburgh, United Kingdom; 6 MRC
Centre for Inflammation Research, University of Edinburgh, United Kingdom
Introduction: Our understanding of disease progression in IPF is based on cohorts
of patients with ’definite’ IPF. Such studies have reported a prognostic index for
IPF (Du Bois 2011 AJRCCM 184; 459). In practice a diagnosis of definite IPF is
not always attained; in some cases where the HRCT pattern is not incontrovertibly UIP, corroboratory invasive investigations are not performed. We define this
condition ’probable IPF’.
Aims: To determine 1) disease progression and 2) the prognostic value of an IPF
index in definite or probable IPF.
Methods: Consecutively presenting patients with IPF were prospectively recruited
to a database. All IPF diagnoses required an HRCT appearance of UIP with ≥
70% probability. Patients with HRCT scans with ≥ 95% probability of UIP, or a
UIP biopsy were defined as definite IPF. BAL was not included in the diagnostic
criteria.
Results: Of 193 patients, 89 had definite IPF. Median survival for definite v

Tuberculosis and sarcoidosis are chronic granulomatous diseases that are similar
in many aspects, although different. They occur concomitantly very rarely. TB
is an infectious disease caused by M. tuberculosis morphologically defined by
granulomas with caseous necrosis. Sarcoidosis is a systemic disease of unknown
etiology, and is characterized by noncaseous granulomas.
Aim of the study: To evaluate weather the high incidence of TB in our country
affects the diagnosis and management of sarcoidosis.
Material and methods: We performed an analysis of 97 patient’s clinical records
with biopsy proven or highly suggestive of sarcoidosis, cases registered in a third
level medical institution, during year 2011.
Results: We found 3 (3,1%) patients with concomitant diagnosis of TB and sarcoidosis, in whom sputum culture revealed M. tuberculosis (1-MDR tuberculosis,
1- poly-resistant). After 2 months of standard anti-TB treatment we have obtained
culture conversion, but no improvement in chest X-ray and HRCT. Supplementation with corticosteroids (CS) leaded to full resorption of pulmonary lesions. Other
8 (8,2%) patients from 97, microbiologically negative, where initially diagnosed
with pulmonary TB based on histological examination (caseating granulomas).
Anti-TB treatment inefficiency imposed reconsideration of the diagnosis and initiation of steroid treatment, with clinical and radiological improvement after 4
months of CS.
Conclusion: Infection with M. tuberculosis, seems to be not so infrequent in
patients with sarcoidosis. The finding of necrotizing granulomas alone is not
sufficient for the final clinical diagnosis of tuberculosis. Due to high incidence of
tuberculosis in our country there is a tendency to overdiagnose tuberculosis.

P3636
Precocious detection of pulmonary hypertension in idiopathic pulmonary
fibrosis
Donatella Castria 1 , Rosa Metella Refini 1 , Fabrizio Mezzasalma 1 , Pasquale Di
Sipio 1 , Elena Bargagli 1 , Rita Filippi 1 , Carlo Pierli 2 , Paola Rottoli 1 . 1 Dept. of
Clinical Medicine and Immunological Science, Respiratory Disease and Lung
Transplantation Section, Siena, Italy; 2 Dept. of Cardiology, Haemodynamic Unit,
Siena, Italy
The aim of our study is:(1)to evaluate the prevalence of Pulmonary Hypertension (PH) in Idiopathic pulmonary fibrosis (IPF) patients (pts);(2)to determine
the accuracy of PAPs measurement with Doppler echocardiography (DE) versus
Right Heart Catheterization (RHC);(3)to analyze survival in pts with or without
PH;(4)to determine any correlation between functional data and haemodynamic
parameters. We analyzed 54 IPF pts referred to our Centre who underwent RHC.
PH was defined when PAPm ≥25 mmHg. PH was diagnosed in 30/54 pts (55%,
PAPm=30±5mmHg, PAPs=48±10, PW=11±3, RVP=3,1±2). There was a significant correlation between PAPs evaluated at DE and RHC (p<0,0001), but
Bland-Altman analysis illustrated mean difference: 5,1±22,4; the large limits of
agreement (-17 +27) showed that DE should not be used to replace RHC. No
difference in survival was found between PH group(1) and no PH group(2). Pts
were divided according PH onset [<12 months (m) from IPF diagnosis: group A,
or >12 m: group B] and we observed a significant difference in survival between
group A and B (p=0,0042, 35m versus 56), between group A and all other pts(group
2+B; p=0,0095, 35 versus 52).11(91%) of group A needed oxygen-therapy after
a median time of 8m since IPF diagnosis, while 32(76%) of all other pts (group
2+B) after 16m(p=0.029). We observed a significant correlation between Six Min
Walking test distance (WTD) performed in room air and PAPs at RHC(p=0.039).
Our data confirms that PH has an high prevalence in IPF and RHC is the gold
standard for PH diagnosis. An early onset of PH is related to a worst prognosis and
to a precocious oxygen-therapy request. A decrease of WTD could help clinicians
to suspect PH in IPF pts.

P3637
Obstructive findings in sarcoidosis, diagnosis and therapies modalities
Jelica Videnovic-Ivanov, Snezana Filipovic, Violeta Vucinic, Vlada Zugic.
Pulmology, Clinic for Lung Diseases and Tuberculosis, Belgrade, Yugoslavia
Introduction: Symptoms of respiratory disturbances are common during the
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course of sarcoidosis. The aim of analysis is to notifie obstructive findings in
sarcoidosis.
Method: The analyses is restrospective in all incominig patients to the Clinic for
lung diseases and tuberculosis CC of Serbia in Belgrade.
Results: 127 (8,7%) patients with dry cough and occasionaly dyspnea had the
impairent of lung function. The main findings were: FEVl/VC 63,1% in 5744,8% patients; in 27-21,1% patients – FEVl/FVC were 55,7%, in 3-2,3% patients
FEVl/FVC were 68.7%. Gender distribution were as followed: 264 (66,2%)FemaleMale 135 (33,8%); average ages were 43,32 years. Extrathoracis sarcoidosis involvement were find out in 3 (2.3%) patients (skin, lymph nodes,).Lung and
nonpulmonary sarcoidosis is notify in 27 pts and in 97 pts lung were the only sarcoidosis manifestation. Radiographic stadium of lung involvement: I-87(68.5%),
II-31(24,4%), III-7%(5,%), IV-1 (0,78%). Acute onset of sarcoidosis is predominatly with average level of ACE: 75.3 U/L. After obtaining the diagnosis of
sarcoidosis, inhaled corticosteroides were administered, 160 mcg-daily through 3
months with controls which meansa: ACE and UCa/24h levels, lung function, chest
X ray. Regression of symptoms such as dry cough were obtained in 55% patients
after the period of 2 months; 45% patients were excluded due to persistence of
symptoms seeking prednisone.
Conclusion: Inhaled corticosteroid have the role in sarcoidosis treatment resolving
symptoms such as cough, improvement of FEV1, but the main therapy in most of
the patients is still orally administired prednisone.

Characteristics of IPF patients

Age, median (range)
Male gender, n (%)
Smoking, current and former smokers, n (%)
Familial – IPF, n (%)
HRCT features consistent with UIP, n (%)
Median follow up, months (range)
AZA, CSS, NAC treatment, n (%)

IPF-positive
autoimmunity

IPF-negative
autoimmunity

60 (47–9)
48 (66)
58 (79)
16 (22)
26 (36)
32.19 (0.68–106.9)
9 (12)

64 (39–84)
66 (76)
59 (68)
16 (18)
32 (37)
32.48 (0.42–114.3)
15 (17)

During follow up two patients developed an autoimmune disease (one rheumatoid
arthritis and one scleroderma).
Survival between IPF patients with and without positive autoimmunity did not
differ 77.4 months (95% CI 56.1-97.8).
Conclusion: A small minority (2.7%) of IPF patients with positive autoimmunity
test at diagnosis developed an autoimmune disease during follow-up. The presence
of positive autoimmunity testing do not influence neither IPF clinical presentation
nor survival.

P3640
Sarcoidosis and autoimmune thyroid disease
Claudia Ravaglia, Carlo Gurioli, GianLuca Casoni, Micaela Romagnoli,
Sara Tomassetti, Christian Gurioli, Venerino Poletti. Pulmonology, Department of
Thoracic Diseases, Morgagni Hospital, Forlì, FC, Italy

P3638
Natural history of idiopathic pulmonary fibrosis: Are slowly progressive and
rapidly progressive really steady conditions?
Elisabetta Balestro, Emanuela Rossi, Ariel Floriani, Claudia Rinaldo,
Francesca Lunardi, Monica Loy, Federico Rea, Manuel Cosio, Marina Saetta,
Fiorella Calabrese. Department of Cardiac, Thoracic and Vascular Sciences,
University of Padova Medical School, Padova, Italy
Idiopathic pulmonary fibrosis (IPF) is a devastating lung disease with heterogeneous clinical course. Some patients experience an accelerated disease progression
(rapid progressors) while other remain relatively stable over time (slow progressors).
The aim was to investigate the different course of the disease in relation to survival.
The study population included 55 IPF patients (age at diagnosis 53±1) categorized
in rapid progressors and slow progressors by two distinct criteria: pre-diagnosis
criteria (time from symptoms onset and IPF diagnosis) or by post-diagnosis criteria
(decline in FVC%pr. over 12 months). When stratified by pre-diagnosis criteria
18% were rapid progressors while 66% were slow ones.When stratified according
to post-diagnosis criteria 67% were rapid progressors and 33% were slow ones.
The coefficient of agreement between the two criteria was 70% and 75% for slow
and rapid progressors respectively indicating that up to 30% of patients did not
maintain the same label. Stratification by pre-diagnosis criteria was not related
to survival. Conversely, stratification by post-diagnosis criteria had a prognostic
significance; indeed, rapid progressors had decreased survival as compared to
slow ones (28±1Vs49±8mo.,p=0.02). Of interest, rapid progressors according to
post-diagnosis criteria, often display an unstable decline alternating periods of
functional stability to a rapid deterioration.
In conclusion our data suggest the need to be cautious in labelling IPF patients to
a fixed phenotype from the beginning of symptoms till death. It is possible that
IPF patients show a variable and unpredictable clinical course rather than a steady
condition.

P3639
The clinical relevance of autoimmunity in idiopathic pulmonary fibrosis
Sara Tomassetti, Christian Gurioli, Claudia Ravaglia, Sara Piciucchi, Gian
Luca Casoni, Micaela Romagnoli, Carlo Gurioli, Venerino Poletti. Pulmonary,
GB Morgagni Hospital, Forlì, Italy
The aim of this study is to evaluate the clinical significance of autoimmunity in
IPF.
This is a retrospective controlled study comparing clinical characteristics and
outcome of IPF patients with (n=73) and without (n=87) positive autoimmunity.
Seventy-three cases with positive autoimmunity included: 46 (63%) ANA (anti
nuclear antibody), 20 (27%) RF (rheumatoid factor), 2 (3%) anti CCP (anti cycliccitrullinated), 3 (4%) ENA (antibodies to extractable nuclear antigens), 2 (3%)
ANCA (anti-neutrophil cytoplasmic antibody).
No differences were found between patients with positive and negative autoimmunity in terms of age, gender, smoking history, prevalence of familial IPF, high
resolution computed tomography features.

Background: Association between Sarcoidosis and other autoimmune diseases
has been previously described and a common pathogenesis has been hypothesized.
Objectives: A descriptive retrospective study has been conducted to evaluate the
incidence of thyroid diseases in patients with pulmonary sarcoidosis.
Methods: We conducted a retrospective chart review of all patients diagnosed
with sarcoidosis between 2004 and 2011 at the Morgagni Hospital, Forlì; those
who were also diagnosed as having an autoimmune thyroid disease were selected.
Results: 39 out of 246 (15,9%) patients with sarcoidosis were identified as having
autoimmune thyroid disease, 9 male and 30 female. Sarcoidosis presented as
Löfgren’s syndrome in 6 patients patients (15,4%). 3 patients developed Graves’
disease (7.7%), 12 patients developed Hashimoto’s thyroiditis with hypothyroidism
(30.8%) and 24 patients had thyroid nodules with normal thyroid function (61.5%).
Conclusions: Our study suggests that sarcoidosis may be associated with autoimmune thyroid diseases at some time of its evolution, either as hyperthyroidism or
hypothyroidism. We are now following up sarcoidosis patients with no thyroid
diseases to see if any thyroid disease can develop after the diagnosis or during the
period of activity of sarcoidosis.

P3641
Assessment of disease severity using imaging scores in pulmonary sarcoidosis
Victor Botnaru, Diana Calaras, Oxana Munteanu. Internal Medicine, State
Medical and Pharmaceutical University “Nicolae Testemitanu”, Chisinau,
Republic of Moldova
The value of imagistic methods in diagnosing and assessing the inflammatory
activity in sarcoidosis is well known.
The aim was to assess the association between imagistic findings (radiographic
score, and HRCT score by Oberstein et. al.[SarcoidosisVasc Diffuse Lung Dis
1997,14:65–72]) and disease severity defined by functional disturbances in sarcoidosis.
We have evaluated the clinical records of 70 patients with biopsy proven or
highly suggestive of sarcoidosis, cases registered in a 3rd level medical institution,
during year 2011, who underwent chest X-ray, HRCT, and pulmonary function
tests. The HRCT images were scored by two readers. Spearman’s rank correlation
coefficients were calculated to estimate the association between imagistic scores
and respiratory function disturbances.
We found a relationship between both radiological staging and HRCT abnormalities
with functional parameters.
All HRCT subscores, except lymph node enlargement, correlated with FEV1,
FVC, MMEF25-75 , and DLCO (p<0,001).
Compared with radiological stages, HRCT findings appeared to be more sensitive
in tracing abnormal gas exchange, with no significant difference in other functional
parameters.

Abstract P3641 – Table 1. Correlations between radiographic stages, HRCT scores and subscores and functional parameters
Thickening of the
bronchovascular bundle

Parenchymal consolidation

Intraparenchymal nodules

Septal/non-septal lines

Focal pleural
thickening

Total HRCTscore

Radiographic score

–0,34**
–0,23
–0,26*
–0,21
–0,13

–0,16
–0,19
–0,41**
–0,17
–0,07

–0,12
–0,13
–0,36**
–0,27*
0,02

–0,38**
–0,29*
–0,53**
–0,31**
–0,16

–0,31**
–0,32**
–0,12
–0,26*
–0,26*

–0,37**
–0,31*
–0,52 **
–0,31**
–0,23*

–0,38**
–0,31**
–0,38**
–0,34**
–0,12

FEV1
FVC
DLCO
MMEF25–75
TLC
*p<0,05; **p<0,001.
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P3642
Myocardial mechanics for the early detection of cardiac sarcoidosis
John Felekos 1 , Elias Gialafos 1 , Vasileios Kouranos 2 , Elias Perros 3 ,
Anastasios Kallianos 4 , Ouranis Anagnostopoulou 2 , George Kaltsakas 5 ,
Aggeliki Rapti 4 , George Tzelepis 6 , Konstantina Aggeli 1 . 1 Cardiology Unit,
University of Athens, Greece; 2 8th Pulmonary Clinic, General Hospital of Chest
Diseases “Sotiria”, Athens, Greece; 3 Pulmonary Clinic, General Hospital of
Nikaia, Athens, Greece; 4 2nd Pulmonary Clinic, General Hospital of Chest
Diseases “Sotiria”, Athens, Greece; 5 1st Pulmonary Clinic, University of Athens,
Greece; 6 Department of Therapeutics, University of Athens, Greece

Results: Correlation is seen between the shuttle walk and lung function.(table1)The
distance walked also correlated with age (rs =-.372, p=.003) and BMI (rs =-.303,
p=.016). There was correlation between the Borg score post exercise and the BMI
(rs =.253, p=.046). The multiple regression model of distance walked identified
BMI (t=-3.195, p=.002), age (t=-2.963, p=.002) and FEV1 (t=3.061, p=.003) as
significant independent variables.

Background: Speckle tracking has emerged as valuable tool for comprehensive
assessment of regional myocardial function, providing angle-independent measurements of ventricular strain. Aim of this study was to evaluate left ventricular
(LV) function in patients with newly diagnosed sarcoidosis, utilizing the novel
method of 2D speckle tracking.
Methods: Forty one patients with sarcoidosis and unremarkable medical history
of cardiovascular disease, as well as 20 healthy age- and gender-matched controls
underwent echocardiographic study. Apical 4-,2-,3- chamber as well as short axis
acquisitions were made. In addition to conventional 2D, Doppler and TDI measurements, speckle tracking echocardiography was applied and LV global longitudinal
strain was derived from the obtained images. Moreover, LV base and apex rotation
angles were assessed from which LV twist was derived.
Results: The mean age of patients (17 men) was 41±6.5 years old. Compared
with controls, patients had similar conventional 2D and Doppler measurements.
TDI revealed increased E/E’ in the patient group vs control group (8.72±1.65
vs 4.6±1.32, p<0.05). Strain analysis demonstrated reduced global longitudinal
strain values in the patient vs control group (18.86±1.79% vs 21.88±2.18%,
p<0.05). Furthermore, LV twist was increased in the patient group as compared
to the healthy individuals (12.5±2.6° vs 10.2±1.8o, p<0.05).
Conclusions: Speckle tracking echocardiography revealed impaired strain and rotational indices, implying elevated filling pressures of the left ventricle. This may
represent a sign of myocardial involvement in patients with sarcoidosis. Therefore
deformation imaging could be valuable adjunct for screening.

Distance
Resting saturations
Saturations post exercise
Change in saturation
Resting Borg score
Borg score post exercise

P3643
Overexpression of angiotensin II type 1 receptor (AGTR1) and lymphatic
vasculature rarefaction is present in scleroderma with pulmonary
compromised
Aline Domingos Pinto Ruppert, Vera Capelozzi, Edwin Roger Parra. Pathology,
Faculdade de Medicina da Universidade de São Paulo, Brazil
Background: The aim of this study was to evaluate the activity of angiotensin II
type 1 and 2 receptors and lymphatic vessels in lungs of patients with systemic
sclerosis comparing to normal lung tissue (NLT).
Methods: Lung specimens were obtained from 23 females patients with scleroderma. NLT were obtained from 10 individuals who’s died suddenly of nonpulmonary causes. Immunohistochemistry and histomorphometry were used to
evaluate the amount of AGTR-1 and AGTR-2 pulmonary expression. We also
studied the lymphatic (D2-40) expression and the percent of area occupied by
these lymphatics in lung specimens. Pulmonary fibrosis was obtained from highresolution computed tomography (HRCT) score.
Results: We observed higher amount of AGTR-1 and AGTR-2 expression in the
pulmonary parenchyma of patients with scleroderma when compared with NLT
(p>0.01). The density of lymphatic vessels was markedly reduced in pulmonary
scleroderma when compared with NLT (p=0.02) group. Similar situation was
observed when we compared the area occupied by these lymphatics (p=0.001)
group. Patients with several fibrosis showed a increased expression of AGTR-1
and increased area occupied by lymphatic than minimal fibrosis (p<0.05) patients.
Conclusions: Our data showed that the AGTR-1 and AGTR-2 and lymphatic
system are very affected in pulmonary SSc. AGTR-1 showed higher expression in
more pulmonary fibrosis HRCT score. Rarefaction of lymphatic vasculature was
correlated with degree of pulmonary fibrosis and pulmonary function test. The role
of AGTR-1 and lymphatics are probably essential in evaluation and progression
of Systemic Sclerosis.
Financial support: FAPESP.

P3644
The relationship between the shuttle walk test, lung function and BMI in
patients with sarcoidosis
Rebecca Frank, Colm Leonard, Jayne Holme, Annette Duck. North West Lung
Centre, University Hospital of South Manchester NHS Foundation Trust,
Manchester, United Kingdom
Introduction: Monitoring patients with sarcoidosis is important and challenging.
The incremental shuttle walk test is used in outpatient settings and we assessed its
correlation with lung function, BMI and age.
Method: A retrospective study of data from 63 patients with sarcoidosis who had
had a shuttle walk with their lung function tests. Spearman’s correlation coefficient
rs was used to assess the relationship between the shuttle walk (distance walked,
oxygen saturations) and Borg score (before and after exercise), with lung function
(FEV1, FVC and DLCO[% predicted]), age and BMI. A stepwise multiple linear
regression model of distance walked was developed.

Correlation between shuttle walk test and lung function
FEV1%

FVC%

DLCO%

rs

p Value

rs

p Value

rs

p value

0.367
0.364
0.454
–0.309
–0.397
–0.285

0.003
0.003
0.000
0.014
0.001
0.024

0.325
0.411
0.550
–0.425
–0.330
–0.231

0.009
0.001
0.000
0.001
0.008
0.068

0.332
0.392
0.641
–0.561
0.339
0.276

0.009
0.002
0.000
0.000
0.007
0.031

rs Spearman’s correlation coefficient.

Conclusion: The shuttle walk test may be useful in monitoring patients with
sarcoidosis as it correlates with lung function. The influence of BMI on distance
walked cannot be underestimated.

P3645
Interstitial lung disease associated with autoimmune thyroiditis (ILD-AT)
Igor Stepanyan, Marina Kovalevskaya, Evgenij Shmelev. Granulematous Lung
Diseases, Central Tuberculosis Research Institute, Moscow, Russian Federation
Aim. To show some peculiarities of an orphan syndrome which is often misdiagnosed on practice.
Patients and methods. 8 cases of ILD-AT were revealed among about 5000 patients
with various interstitial lung diseases during 25 years.
Results. ILD-AT was diagnosed in 7 female patients (age 49-60 yrs) and 1 male
(age 23 yrs). In 5 cases the onset of pulmonary and thyroid disease was simultaneous in 3 autoimmune thyroiditis (AT) appeared several years earlier than
ILD. The average duration of disease was 8.6 yrs to the moment of ILD-AT was
diagnosed (range 1-27 yrs). In all patients ILD-AT presented with constant dry
cough, dyspnea and crackles in lungs. NSIP pattern was seen on HRCT scans of
all patients. Spirometry found out restriction in 6 of 8 cases (FVC 52-20%) while
FEV1/FVC ratio was not decreased and bronchodilator test was negative. DLCO
was lowered up to 52.6-25.2% as well as PaO2 arterial blood level (69-49 mm
Hg) in all patients. Long term treatment with low dose corticosteroids (during
2-27 yrs) prevented disease progression. The level of thyroid peroxydase in serum
initially elevated in all of patients returned to normal after treatment. The results
of treatment were as much better as shorter was the disease duration.
Conclusions. Appearance of constant dry cough and dyspnea should be the reason
for chest HRCT, spirometry and DLCO measurement in patients with AT. Patients
with interstitial lung disease of unknown origin should be tested for AT. In spite
of rather favorable course ILD-AT should be diagnosed in time and treated long
to avoid diffuse pulmonary fibrosis formation.

P3646
6-minute walk test predicts pulmonary artery pressure in patients with
collagen vascular disease associated interstitial pneumonia
Kota Takahashi, Hiroyuki Taniguchi, Yasuhiro Kondoh, Tomoki Kimura,
Kensuke Kataoka. Respiratory and Allergy, Tosei General Hospital, Seto, Aichi,
Japan
Objective: It has been reported clinical importance of pulmonary hypertension(PH)
in collagen vascular disease(CVD), however the role of PH in interstitial pneumonia related CVD(CVD-IP) has been scarcely evaluated. We sought to determine
the prediction factor of mean pulmonary artery pressure(MPAP) in patients with
CVD-IP.
Method: Patients with CVD-IP underwent right heart catheterization(RHC) within
3 months of initial evaluation at our institution. Patients with left ventricular dysfunction, incomplete follow-up, and patients with respiratory failure were excluded.
Results: We studied 44 patients, (19 male, mean age 59.8±11.0years). They were
13 with RA, 13 with SSc, 9 with PM/DM, and 9 with others. PaO2 at rest was
83.1±9.6mmHg,MPAP was 17.2±5.5mmHg (>20mmHg, 13(29.5%)), cardiac index(CI) was 3.6±0.8L/min/m2 , pulmonary vascular resistance index(PARI) was
223±102 Wood units/m2 , %vital capacity(%VC) was 78.4±21.0%, percentage
of carbon monoxide diffusing capacity (%DLco) was 50.9±17.6%, and 6-min
walk distance(6MWD) was 502±142 m, and minimum SpO2 at 6-min walking test (mSpO2 ) was 85.6±5.9%, respectively. The median observation period
was 31.8 months with 11 patients died. In the univariable model, MPAP was
significantly correlated with %DLco (r=-0.377,P=0.013), and mSpO2 (r=-0.552,
P=0.0001). In the multivariable model, MPAP was significantly correlated with
6MWD (r=-0.360,P=0.019) and mSpO2 (r=-0.595,P<0.001).
Conclusion: 6MWD and mSpO2 were independent predictors of MPAP in CVD-IP.
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P3647
Sarcoidosis – Diagnostics, prognosis and therapy in everyday pneumological
practice. A retrospective analysis
Martina Doubkova, Ilona Binkova, Jana Skrickova. Department of Pulmonary
Medicine, University Hospital, Brno, Czech Republic
Background: Currently, prognostic factors, or therapy in sarcoidosis are frequently
discussed, however, up-to-date data concerning the incidence and the management
of sarcoidosis in everyday pneumological practice are still missing. Therefore,
we decided to analyze the characteristic of comprehensive cohort of sarcoidosis
patients.
Methods: We retrospectively analyzed all 169 patients, whom the diagnosis of
sarcoidosis was set at our pulmonary department in years 2005-2010.
Results: Median age of sarcoidosis patients was 48 years (20-79). Females:males
ratio was 1.5:1. Non smoker:smoker ratio was 2.2:1. Familial occurrence was
observed in 4 patients. At diagnosis, stage 0 was present in 3.5% patients, stage
I in 34% patients, stage II in 49.5% patients, stage III in 11% patients, and
stage IV in 2% patients. In 76 patients there was extrapulmonary sarcoidosis.
The coincidence of sarcoidosis with other autoimune diseases was observed in
10 patients; 6 patients developed trombembolic disease. Spontaneous resolution
was seen in 36% patients; 57% of stage I, 29% of stage II, and 11% of stage
III. 64% received corticosteroids. 16% of patients developed chronic sarcoidosis.
In sarcoidosis patients with spontaneous resolution, no relapse of disease was
observed. On the other hand, 10% of treated patients relapsed. Median time to
sarcoidosis relapse was 6 months. There was no difference in age between good
and poor risk groups of patients. Observed lethality was 1.2% (2 patients).
Conclusion: Male gender, X-ray stage I or II, lymphocytic alveolitis in bronchoalveolar fluid, spontaneous regression, and active disease duration up to 2 years
appear to be good prognostic factors.

P3648
BALF cells expression phenotypes and cytokine levels in BALF supernatant
in fibrosing interstitial lung diseases
Martina Vasakova 1 , Eliska Stranska 2 , Petra Mandakova 2 , Martina Sterclova 1 ,
Jaromir Kukal 4 , Radoslav Matej 3 . 1 Department of Respiratory Medicine, 1st
Medical School, Charles University and Thomayer Hospital, Prague, Czech
Republic; 2 Department of Pathology and Molecular Medicine, 2nd Medical
Faculty, Charles University and University Hospital in Motol, Prague, Czech
Republic; 3 Department of Pathology and Molecular Medicine, Thomayer
Hospital, Prague, Czech Republic; 4 Faculty of Information Technology, Czech
Technical University, Prague, Czech Republic
Aims: Fibrosing interstitial lung diseases (fILDs),mainly idiopathic pulmonary
fibrosis (IPF) and fibrotic nonspecific interstitial pneumonia (NSIP), are processes
with unknown etiology and grim prognosis. We hypothesize that expression profile
of bronchoalveolar lavage fluid (BALF) cells and BALF cytokine concentrations
in fILDs depend on Th2 cytokine milieu and enhance fibroproliferative healing.
Methods: 10 patients with fILDs and 9 controls (C) were included into the study.
BALFsamples were investigated using FACS to evaluate spontaneous and stimulated production of TNF alpha, percentage of lymphocytes expressing IL-2, IFNgamma and TNF- alpha and percentage of epithelial cells expressing proteinaseactivated receptors (PAR 1,2,3). IFN- gamma, IL-1 beta, IL-2, IL-4, IL-5, IL-6,
IL-8, IL-10, IL-12p70 and TNF beta values were evaluated by means of bead
based analysis. Concentrations of CD124, PAR-2, TGF-beta 1 and TNF-alpha in
BALF were detected by ELISA as well.
Statistical methodology: The differences in basic and derived characteristics were
tested via standard two-sample two-sided t-test with correction by False Dicsovery
Rate (FDR) methodology.
Results: We observed significantly higher concentrations of IL4R and TGF- beta
1 in BALF in fILDs versus C. The expression of PAR-2 on EP was higher in fILDs
compared to C as well.
Conclusions: Our results supported a hypothesis about the role of Th2 type
immune response in pathogenesis of fibrotic ILDs. The higher concentrations of
IL-4R might be a sign IL-4 influence, and the increased expression of TGF-beta
and PAR-2 gives evidence for ongoing epithelial- mesenchymal transition and
fibrogenesis in fILDs.

P3649
Pulmonary eosinophilic syndromes characterization. The role of peripheral
eosinophilia as a marker of clinical evolution
Helder Novais e Bastos 1,2 , Patrícia Mota 1 , Natália Melo 1 , Marília Beltrão 3 ,
Oksana Sokhatska 3 , Carmo Palmares 3 , António Morais 1,3 . 1 Serviço de
Pneumologia, Hospital São João, Porto, Portugal; 2 Escola de Ciências da Saúde,
Universidade do Minho, Braga, Portugal; 3 Faculdade de Medicina, Universidade
do Porto, Portugal
Introduction: Pulmonary eosinophilic syndromes (ES) are a heterogeneous, rare
and not fully characterized group of diseases.
Objectives: Evaluation of ES patient’s clinical features and its evolution.
Methods: 47 patients with >20% BAL eosinophils or compatible histological
features were included and its clinical files retrospectively analyzed.
Results: After excluding 19 patients that had other diseases and 9 because of
lacking information, 19 patients were enrolled: 8 presented Chronic Eosinophilic

Pneumonia (CEP), 6 Churg-Strauss Syndrome (CSS), 3 Acute Eosinophilic Pneumonia and 2 Allergic Bronchopulmonary Aspergillosis (ABPA). Mean age at
symptoms onset 37±14.6 and at diagnosis 43±14.3 years. The majority was
female (68.4%) and nonsmokers (76.5%). Peripheral eosinophilia was observed in
78.9% patients (1.73±1.32x109/L), mean eosinophilia in BAL was 51.1±29.16%,
airflow obstruction was observed in 55.6% patients, 22.2% had restrictive pattern,
16.7% mixed pattern and 5.6% normal values, without significant differences
among entities. Concerning CEP, CSS and ABPA cases after treatment, 83.3%
presented obstructive pattern, 16.7% normal values and a significant increase of
TLC (p=0.038) and RV (p=0.018) were observed. The RV raise was associated
with mild peripheral eosinophilia or persistent eosinophilia (p=0.045). Mild peripheral eosinophilia at diagnosis was associated to its persistency after treatment
(p=0.023).
Conclusion: In this series, mild peripheral eosinophilia was associated with its persistency and respiratory hyperinflation after treatment, suggesting that the degree
of peripheral eosinophilia is associated to a distinct clinical evolution.

389. Diffuse parenchymal lung disease III
P3650
The decrease of surfactant protein D in bronchoalveolar lavage fluid in
patients with idiopathic pulmonary fibrosis and nonspecific interstitial
pneumonia
Hirotaka Nishikiori, Hirofumi Chiba, Mitsuo Otsuka, Koji Kuronuma,
Hiroki Takahashi. Third Department of Internal Medicine, Sapporo Medical
University School of Medicine, Sapporo, Hokkaido, Japan
Background: Surfactant protein (SP)-A and SP-D are useful biomarkers for the
diagnosis and evaluation of activity of interstitial lung diseases. SP-A and SP-D,
which are lung specific proteins, belong to a subgroup of the C-type lectin superfamily. It has been reported that those proteins play important roles in fibrotic
lung. Although they are mainly produced by type II pneumocytes and clara cells,
it is not clarified these production and clearance in fibrotic lung.
Methods: To elucidate those issues, we measured levels of SP-A, SP-D and KL-6
by enzyme-linked immunosorbent assay in BAL fluid (BALF) and serum of 24
IPF patients, 36 NSIP patients (8 patients diagnosed by surgical biopsy, 28 patients
clinically diagnosed) and 17 sarcoidosis patients. The levels of SP-A and SP-D in
BALF were compared with those from 20 healthy controls. We investigated also
the relationship of protein levels between serum and BALF.
Results: In IPF and NSIP patients, SP-D levels in BALF were significantly lower
than those from healthy controls (p=0.006 and p=0.003) and sarcoidosis patients
(p=0.02 and p=0.01). SP-A levels in BALF were no significant difference among
these patients and controls. The significant positive correlation of SP-D levels
between serum and BALF was found in IPF patients (r=0.529, p=0.008). In NSIP
patients, the correlation of SP-D levels between them was not significant. No correlation of SP-A levels between serum and BALF was observed in any patients groups.
Conclusion: In IPF patients, SP-D levels in BALF were lower than those in healthy
controls and had significant positive correlation with those in serum.
P3651
Characteristics of inspiratory and expiratory reactance in interstitial lung
disease
Hiroshi Iwamoto, Noboru Hattori, Yoshinori Haruta, Aya Sugiyama,
Izumi Nakamura, Misa Nakagawa, Shintaro Miyamoto, Yojiro Onari,
Nobuhisa Ishikawa, Kazunori Fujitaka, Hiroshi Murai, Nobuoki Kohno.
Molecular and Internal Medicine, Graduate School of Biomedical Science,
Hiroshima University, Hiroshima, Japan
Forced oscillometry is a noninvasive method to measure respiratory impedance
and widely used in obstructive lung diseases, but has not been well studied in
restrictive lung diseases. This study was conducted to investigate the characteristics
of measurements obtained by impulse oscillation system (IOS) in patients with
interstitial lung disease (ILD).
IOS and spirometry were performed in 64 ILD patients, 54 asthma patients,
49 chronic obstructive pulmonary disease (COPD) patients, and 29 controls.
Respiratory resistance and reactance were assessed as measurements averaged
over several tidal breaths (whole-breath analysis) and as measurements separately
averaged during inspiration and expiration (inspiratory-expiratory analysis).
Whole-breath analysis failed to distinguish between ILD and obstructive lung
diseases. Inspiratory-expiratory analysis demonstrated no difference between inspiratory and expiratory reactance at 5 Hz (X5) in controls and asthma patients.
Expiratory X5 was more negative than inspiratory X5 in COPD patients. In contrast, expiratory X5 was found to be less negative than inspiratory X5 in ILD
patients. Furthermore, within-breath change in X5 was inversely correlated with
vital capacity and diffusing capacity of carbon monoxide in ILD patients.
These results suggest that increased magnitude of X5 during inspiration compared
with that during expiration is a characteristic feature of IOS measurements in ILD
patients.
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P3652
The efficacy of pirfenidone in scleroderma related interstitial lung disease
Yukiko Miura 1 , Yoshiya Tsunoda 1 , Toru Tanaka 1 , Hiroyuki Takoi 1 ,
Yohei Yatagai 1 , Shigen Rin 1 , Akimasa Sekine 1 , Kenji Hayashihara 1 ,
Takefumi Saito 1 , Akihiko Gemma 2 , Arata Azuma 2 . 1 Department of Respiratory
Medicine, National Hospital Organization Ibarakihigashi Hospital, Ibaraki,
Japan; 2 Division of Pulmonary Medicine, Infection and Oncology, Nippon
Medical School, Internal Medicine, Tokyo, Japan
Introduction: The major cause of death in Systemic Sclerosis (SSc) is interstitial
lung disease, and cyclophosphamide is an only agent which significantly demonstrated a beneficial effect on lung function in patients with scleroderma-related
interstitial lung disease (SSc-ILD), however the effect was quite modest, and it is
necessary to identify a reasonable alternative.
Objectives: TGF-beta1 plays a critical role in the pathophysiology of pulmonary
fibrogenesis. Pirfenidone exerts its antifibrotic effect through regulation of lung
TGF-beta1 levels. This raises the possibility that agents targeting TGF-beta1 may
be beneficial for SSc-ILD.
Methods: We administered pirfenidone to 3 patients with SSc-ILD and evaluated
pulmonary function.
Results: Case 1 is a 62 year-old female. Vital capacity (VC) improved by pirfenidone. The change rate was +27.3% (+0.51L) for 5 months. Case 2 is a 75
year-old female. VC improved remarkably, at the change rate of +44.4% (+0.32L)
for 25 months. Case 3 is a 66 year-old female. VC improved at the rate of +8.3%
(+0.17L) for 26 months.
Conclusion: All of 3 patients with SSc-ILD demonstrated the favorable efficacy
of VC by pirfenidone without severe adverse events. The previous studies documented that deteriorating lung function was associated with increased mortality in
SSc-ILD. Therefore, it is necessary to identify and treat early stages of patients
with SSc-ILD for the prevention of pulmonary function impairment. Pirfenidone
exerts its antifibrotic effect through regulation of TGF-beta1, which is one of
the important inducers of fibrogenesis in SSc. We suggest pirfenidone may be a
possible option for SSc-ILD.

P3653
Effect of pirfenidone on chronic interstitial pneumonia
Hiroyuki Takoi 1 , Yukiko Miura 2 , Yoshiya Tsunoda 1 , Yuki Sumazaki 1 ,
Toru Tanaka 1 , Shih-Yuan Lin 1 , Yohei Yatagai 1 , Akimasa Sekine 1 ,
Kenji Hayashihara 1 , Takefumi Saito 1 . 1 Department of Respiratory Medicine,
Ibaraki-Higashi National Hospital, Ibaraki, Japan; 2 Division of Pulmonary
Medicine, Infectious Diseases, and Oncology, Dept. of Internal Medicine, Nippon
Medical School, Tokyo, Japan
Background: Several reports reveal the favorable effect of pirfenidone on early
stage of idiopathic pulmonary fibrosis (IPF), but impacts on non-specific interstitial pneumonia (NSIP) and interstitial pneumonia (IP) associated with collagen
vascular diseases (IP-CVD) are not clear.
Objectives: To examine the effect of pirfenidone on chronic IP including IPF,
NSIP and IP-CVD.
Methods: Thirty-two patients were enrolled in the study evaluating the safety and
efficacy of pirfenidone in IPF, NSIP and IP-CVD. Clinical diagnosis are IPF(14),
NSIP(14), IP associated with scleroderma(3), and rheumatoid arthritis(1). Based on
PaO2 at rest and SpO2 after 6 minutes walk test (6MWT), disease severity of those
were classified into four groups [Table 1]. We retrospectively analyzed subjective
symptom in British Medical Research Council scale, pulmonary function, KL-6,
SP-D and CT findings before and during pirfenidone administration.
Table 1. Disease severity of patients
PaO2 at rest (mmHg)
I
II
III
IV

>80
70–79
60-69
<60

SpO2 after 6MWT

n

When<90%, to III
When<90%, to IV
unnecessary to perform 6MWT

9
8
4
11

Results: Correlations was observed between subjective symptom and VC, but was
not between subjective symptom and KL-6, SP-D, CT findings. After administration of pirfenidone, VC improved above 5% in 22%, 50%, 25%, 45% of patients
(severity grade I, II, III, IV, respectively). Subjective symptoms highly improved
in patients with scleroderma (improvement ratio: 67% in scleroderma vs. 14%,
14%, 0% in IPF, NSIP, RA, respectively).
Conclusions: Pirfenidone might have the favorable efficacy independent of disease
severity, without severe adverse events, in chronic IP, especially in IP associated
with scleroderma.

P3654
Telephone consultations for follow-up of interstitial lung disease: Patient
satisfaction survey
Rina Adhikary, Leanne Cheyne, Paul Beirne. Department of Respiratory
Medicine, Leeds Teaching Hospitals NHS Trust, St. Jame’s University Hospital,
Leeds, United Kingdom
Introduction: The long-term follow-up required by Interstitial Lung Disease (ILD)

patients imposes a significant burden on healthcare resources. Telephone consultations have been piloted as an alternative to some face-to-face consultations in
a teaching hospital based ILD service. Patients whose next consult is anticipated
to be uncomplicated (eg stable patients having interval lung function tests) are
offered a phone consult with the ILD consultant.
Aims and objectives: To assess whether ILD patients are as satisfied with a
telephone consultation as with a face-to-face consult.
Methods: A postal survey was sent to 95 consecutive ILD patients who had a
phone consult over a 12-month period. Patients used a 5-point score to report
if, in comparison to a face-to-face consult, the phone consult was as punctual,
convenient, reassuring, and afforded the same opportunity to ask questions, and
facilitated the same understanding of information.
Results: 52 patients (55%) posted responses (see Table 1). 67% agreed phone
consults were as punctual. 78% agreed they were as convenient. 77% felt as
reassured and as able to ask questions. 88% understood the information given just
as easily. 80% were willing to have another phone consult.
Table 1
%
As punctual
As convenient
Felt as reassured
Able to ask questions
Understood the information

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

No
Response

2
0
2
0
0

17
8
10
11
6

12
12
11
12
6

40
38
48
44
52

27
40
29
33
36

2
2
0
0
0

Discussion: The majority of ILD patients selected for a telephone consultation
were at least as satisfied as with a face-to-face consult. Telephone consultations
are acceptable to the majority of ILD patients for at least some of their follow-up.

P3655
NSIP: A diagnosis?
Thomas Nivière 1 , Pierre-Alain Gevenois 2 , Benjamin Bondue 3 , Paul De Vuyst 3 .
1
Hematology, Institut Jules Bordet, Brussels, Belgium; 2 Radiology, Erasme,
Brussels, Belgium; 3 Pneumology, Erasme, Brussels, Belgium
Introduction: Nonspecific interstitial pneumonia (NSIP) is the most discussed entity in the group of idiopathic interstitial pneumonias. Recognized in 2002 by the
American Thoracic Society and the European Respiratory Society as a provisional
diagnosis, NSIP may be idiopathic or associated with a number of clinical settings.
Objective: The objective of this study was to determine the proportion of strictly
idiopathic NSIP among a cohort of patients whose initial lung CT scan considered
NSIP as a possible diagnosis.
Method: 73 adult patients with an initial CT pattern of NSIP were selected
in our database of adult patients with ILD (1998-2011) and were enrolled in a
monocentric retrospective study. Anamnestic, clinical, functional, biological and
pathological data were reviewed for each patient as well as the evolution of disease.
Results: In only 21 patients of 73 (28.8%), a definitive diagnosis of idiopathic
NSIP could be retained. In 10 of 21, an open lung biopsy was performed and
showed cellular NSIP in 2, and fibrous NSIP in 8.
In the remaining 52 patients (71.2%) an alternative diagnosis could be made, most
frequently an underlying connective tissue disease (n= 22, 30.1%) and idiopathic
pulmonary fibrosis (n=12, 16.4%).
The other diagnoses include hypersensitivity pneumonitis (n=7, 9.6%), druginduced lung disease (n=4, 5.5%), sarcoïdosis (n=2, 2.7%), asbestosis (n=1, 1.4%),
a sequel of ARDS (n=1, 1.4%), LIP (n=1, 1.4%) and a RBILD (n=1, 1.4%).
Conclusion: This study demonstrates that idiopathic NSIP is a rare condition
among patients presenting a radiological NSIP pattern. Therefore an integrated multidisciplinary approach is recommended in order to diagnose alternative/associated
diseases needing for most of them a specific treatment.

P3656
6-minute walk test (6MWT) in patients with idiopathic pulmonary fibrosis
(IPF): Confirmation of the minimal clinically important difference (MCID)
Steven Nathan 1 , Carlo Albera 2 , Roland du Bois 3 , Williamson Bradford 4 ,
Ulrich Costabel 5 , Talmadge King 6 , Paul Noble 7 , Steven Sahn 8 ,
Dominique Valeyre 9 . 1 Advanced Lung Disease and Transplant Program, Inova
Fairfax Hospital, Falls Church, VA, United States; 2 Clinical and Biological
Sciences, University of Turin, Italy; 3 Department of Medicine, Imperial College,
London, United Kingdom; 4 Clinical Reasearch, InterMune, Inc., Brisbane, CA,
United States; 5 Pneumologie/Allergie, Ruhrlandklinik, Essen, Germany;
6
Department of Medicine, University of California San Francisco, CA, United
States; 7 Department of Medicine, Duke University School of Medicine, Durham,
NC, United States; 8 Department of Medicine, Medical University of South
Carolina, Charleston, SC, United States; 9 Department of Medicine, Assistance
Publique-Hôpitaux, Paris, France
Introduction: The 6MWT is a practical measure of exercise tolerance in patients
with IPF. MCID estimates for 6MWT distance (6MWD) in patients with IPF
have ranged between 10–58 m [1-3]; we sought to confirm these estimates in an
independent cohort of patients with IPF.
Methods: All patients randomized to placebo in the CAPACITY studies were
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included in the analysis. Both distribution- and anchor-based methods were used
to estimate the MCID for 6MWD. Distribution-based analyses included standard
error of measurement (SEM) and effect size (ES); anchor-based analyses used
criterion referencing to estimate the difference in 6MWD between those who did
and did not experience significant health events.
Results: A total of 345 patients were included in the analysis. The mean (SD)
baseline 6MWD was 404.6 m (90.4). The estimated SEM for 6MWD was 37 m
(95% CI, 34–40). The estimated ES was 0.32, based on a mean change of 29.2 m
from baseline to Wk 48. 6MWD values were significantly different for those who
experienced the composite endpoint of hospitalization or death vs. those who did
not; the corresponding MCID was 21.7 m (p=0.047).

Conclusions: Analysis of 6MWD data from a large cohort of IPF patients yielded
an MCID estimate of 22–37 m. This finding is consistent with previous estimates
which, taken together, provide a meaningful benchmark for assessing 6MWD in
patients with IPF.

P3657
The efficacy of transbronchail biopsies without fluoroscopy control in
diagnostics of extrinsic allergic alveolitis
Ilya Sivokozov, Olga Lovacheva, Eugene Shmelev. Granulomatosis
Diseases/Endoscopy, CTRI RAMS, Moscow, Russian Federation

University, Hiroshima, Japan; 4 General and Experimental Pathology,
Ruhr-University, Bochum, Germany
BACKGROUNDS: Idiopathic pulmonary fibrosis (IPF) is a fatal lung disease
with a poor prognosis. Little is known about sensitive prognostic markers for IPF.
Aims: The aim of our study was to investigate the significance of KL-6 compared
to LDH as a prognostic marker in Caucasian patients with IPF.
Methods: We prospectively collected 79 Caucasian patients with IPF. Serum samples were obtained at enrollment. Serum levels of KL-6 and lactate dehydrogenase
(LDH) were measured by ELISA and the correlation between baseline serum
levels of the markers and the survival was evaluated.
Results: Median follow-up period was 372 (1-7088) days. Sixteen (20%) patients
died during follow-up. There was no significant difference in the baseline serum
KL-6 levels between patients who survived and not survived. Receiver operating
characteristic (ROC) curve analysis for predicting non-survival showed larger area
under the curve for KL-6 than LDH (0.617 and 0.553, respectively). When the
cut-off levels of 1300 U/mL for KL-6 and 280 IU/L for LDH were set, sensitivity,
specificity and accuracy for predicting non-survival were 81%, 60% and 66% for
KL-6 and 56%, 51% and 52% for LDH. In Kaplan-Meier analysis, patients with
baseline serum KL-6 level ≥1300 U/mL showed shorter survival compared with
patients with baseline serum KL-6 level <1300 U/mL (p=0.02). LDH showed
no statistical impact on the prognosis (p=0.20). In multivariate analysis, baseline
serum KL-6 level ≥1300 U/mL was an independent predictive factor for poor
prognosis (hazard ratio=4.46; p=0.030).
Conclusions: Baseline serum KL-6 level ≥1300 U/mL is an independent predictive
factor for poor prognosis in Caucasian patients with IPF.

P3659
Improved and immediate diagnostics in mediastinal sarcoid
lymphadenopathy via endobronchial ultrasound and quadruple testing
Devesh Dhasmana 1 , Clare Bradley 1 , David Connell 2 , Peter George 1 ,
Aran Singanayagam 1 , Annette Jepson 3 , Clare Craig 4 , Corrina Wright 4 ,
Phillip Molyneaux 1 , Ajit Lalvani 2 , Graham Cooke 5 , Onn Min Kon 1 .
1
Respiratory Medicine, St. Mary’s Hospital, Imperial College NHS Trust,
London, United Kingdom; 2 Tuberculosis Research Unit, Imperial College
London, London, United Kingdom; 3 Microbiology, St. Mary’s Hospital, Imperial
College NHS Trust, London, United Kingdom; 4 Cytopathology, St. Mary’s
Hospital, Imperial College NHS Trust, London, United Kingdom; 5 Infectious
Diseases, Imperial College London, London, United Kingdom
Background: Mediastinal lymphadenopathy carries a wide differential diagnosis, including sarcoidosis, Tuberculosis (TB) and malignancy. Endobronchial
Ultrasound-guided Transbronchial Nodal Aspiration (EBUS-TBNA) allows safe
access to these nodes.
Methods: 119 patients with mediastinal lymphadenopathy were referred to our
tertiary centre for EBUS-TBNA between January 2010 and August 2011. Final diagnoses were used to explore the utility of the 4 tests performed through
EBUS-TBNA: immunology (IGRA and/or Tuberculin Skin Test); cytology; microscopy/culture; and the GeneXpert MTB/RIF integrated TB PCR assay.
Results: 27 patients (23% of cohort) were diagnosed with sarcoidosis based upon
consistent clinical features and supportive TBNA. Cytology was predominantly
non-caseating granulomata (24/27 (89%); 3/27 reactive). Immunology was negative in 22/25 (88%), positive in 3/25, not tested in two patients. Sensitivity and
specificity for sarcoidosis with immunology alone was 87% and 69%, respectively,
with specificity improved by cytology to 91%. GeneXpert was negative in all six
further cases otherwise inconclusive by combined immunology/cytology testing
(reactive appearances (3), immunology positive (3) or not done (2)). Three patients
failed empirical TB treatment and were later re-diagnosed as sarcoidosis; all were
PCR-negative.
Conclusions: Combined immunology/TBNA-cytology data provide good specificity for sarcoidosis in patients with mediastinal lymphadenopathy. The inclusion
of negative GeneXpert MTB/RIF in our cohort provided support in diagnosis for an
additional 29% of cases. Quad-testing provides a fast-track and accurate diagnosis
of sarcoidosis over TB.

Background: Extrinsic allergic alveolitis (EAA) is usually established based on
results of CT exam, immunology, and transbronchial lung biopsy (TBLB) during
flexible bronchoscopy (FBS). As a rule, TBLB should be performed under fluoroscopy control, but it is not always possible, and in such situation efficacy of
TBLB is controversial.
Aim: To investigate the effectivity of TBLB and bronchoalveloar lavage (BAL)
during FBS in patients with newly diagnosed EAA.
Materials: 66 patients with EAA were enrolled into the study, all of them undergo
CT of the chest with subsequent FBS with TBLB and BAL. We analyzed the
diagnostic efficacy of TBLB upon histology and cytology, and diagnostic changes
in BAL. Additionally, mean and median number of tissue samples, samples quality,
frequency of pneumothorax and severe bleeding were analyzed.
Results: There were 37 females in the group, mean age for both sexes - 48.3
years, varied from 19 to 73 years. Mean disease duration from first symptoms/chest
abnormalities was 87,1 weeks. Mean tissue samples number was 2,23, varied from
1 to 5, median 2. There were no complications. Lung tissue was observed in 42/66
cases (64,5%). Upon histology, granulomas and tissue infiltration were seen in 30
out of 66 patients (45,4%), additionally due to cytology granulomas were found
in 4 cases, thus total efficacy of TBLB was 34/66 (51,5%). Among the rest 32
patients, diagnostically significant changes in BAL were found in 16 patients, so
the total efficacy of TBLB plus BAL reached 50/66 (75,7%).
Conclusion: Bronchoscopy with TBLB and BAL even without fluoroscopy control
is effective and safe way to establish the diagnosis of allergic alveolitis.

P3660
Viral infection immunodetection reinforce the possible viral participation in
the pulmonary fibrosis disease
Gabriel Cezar dos Santos 1 , Edwin Roger Parra 1 , Felipe Weisshaupt Stegun 2 ,
Cinthya Cirqueira 2 , Maria Irma Duarte 2 , Vera Capelozzi 1 . 1 Pathology, Faculdade
de Medicina da Universidade de São Paulo, Brazil; 2 Infection Discipline,
Faculdade de Medicina da Universidade de São Paulo, Brazil

P3658
KL-6 compared to LDH as a prognostic factor in Caucasian patients with
idiopathic pulmonary fibrosis
Shinichiro Ohshimo 1 , Francesco Bonella 2 , Yasushi Horimasu 3 ,
Nobuhisa Ishikawa 3 , Noboru Hattori 3 , Nobuyuki Hirohashi 1 , Koichi Tanigawa 1 ,
Nobuoki Kohno 3 , Josune Guzman 4 , Ulrich Costabel 2 . 1 Department of
Emergency and Critical Care Medicine, Hiroshima University, Hiroshima, Japan;
2
Department of Pneumology/Allergy, Ruhrlandklinik, University Hospital, Essen,
Germany;3 Department of Molecular and Internal Medicine, Hiroshima

Background: The elusive nature of the cause of most diffuse lung diseases has led
many to postulate an infectious etiology. In this regards, the aim of this study was
investigate the presence or absence of virus infections in patients with pulmonary
fibrosis disease.
Methods: The study sample comprised 38 patients with open lung biopsies, 13 patients with IPF/UIP; 8 with NSIP/NSIP; 13 with AIP/DAD and 4 with ICLF/CLF.
The clinical/radiology and histological diagnosis was according with the 2001
ATS/ERS consensus. Microarray samples was analyzing by immunohistochymistry for measles virus (MV), cytomegalovirus (CMV), hepatitis-C virus (HCV),
adenovirus (ADV), respiratory syncytial virus (RSV), Epstein-Barr virus (EBV),
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herpes I and II viruses (HVI and HVII). We also correlated sex, age, AIDS and
immunosuppression therapy.
Results: We detected by immunohistochemistry the epithelial alveolar infection
of MV and CMV in 30.8% and 15.4% in DAD pattern, respectively. Endothelial
CMV infection was observed in 25% of CLF pattern. When we divided the age
in two groups’ patients with ≤ of 43 years old and ≥ of 72 years old, the first
group had more infection of MV, CMV than the second group. The Spearman’s
correlation showed a positive correlation between epithelial and endothelial CMV
infection and AIDS (r=0.472; p=0.003).
Conclusion: The epithelial and endothelial viral infections observed in these diseases reinforce the possible viral participation in the pulmonary fibrosis disease.
These findings are particularly relevant given the increased interest in the epithelial
injury and repair as it relates to the pathogenesis of many diffuse lung diseases.
Financial support: FAPESP, CNPq.

P3661
Pirfenidone, proton pump inhibitor, N acetyl cysteine (PINPOINT) therapy
for IPF: Tolerance and safety profile among Indian patients
Prashant Chhajed 1 , H.S. Sandeep 1 , Parag Chaudhari 1 ,
Santhakumar Subramanian 1 , David Miedinger 2 , Joerg Leuppi 2 , Arvind Kate 1 .
1
Pulmonology, Lung Care & Sleep Centre, Vashi, Navi Mumbai, Maharashtra,
India; 2 Pulmonology, Institute of Pulmonology, Medical Research &
Development, Mumbai, Maharashtra, India
Rationale: To our knowledge there are no data of PIrfeNidone, PrOton pump Inhibitor, N acetyl cysteine Therapy(PINPOINT) in IPF. We retrospectively examined
the safety & tolerability of PINPOINT in IPF-UIP.
Methods: 40 consecutive patients with IPF-UIP administered PINPOINT, Pirfenidone 200 mg three times day & titrated to 400 mg three times day over 2
to 4 weeks, a proton pump inhibitor & N-acetyl cysteine 1800 mg/day. Baseline
liver function tests were performed. Lung function & 6MWT were possible in 25
patients. Patients were followed at 2 weeks, then monthly/quarterly. Prednisolone
was administered 10 mg/day & reduced on follow up based on clinical assessment.
Four newly diagnosed patients were given only PINPOINT.
Results: Baseline mean spO2 at rest was 95% & mean FVC 1.30 litres (55%
predicted). Baseline liver function were normal in all patients. Mean lowest spO2
on 6 minute walk test was 90%. There was no significant increase in liver enzymes
at follow up. 17 patients had pulmonary hypertension on 2D Echo. Mean duration
of follow up was 241 days. In 25 patients, Pirfenidone could be increased to
1200 mg/day. Dose could not be increased to 1200 mg/day in 11 patients due
to gastrointestinal side effects (nausea/vomiting 10 patients, loose motions - one
patient). Pirfenidone was stopped in five patients because of skin itching & rash
(4 patients 600mg/day, 1 patient 1200 mg/day). 5 patients continued to take Pirfenidone despite skin itching (no skin discoloration) after counseling about side
effects & took symptomatic treatment. 5 patients expired during this period.
Conclusion: PINPOINT therapy appears to be well tolerated in patients with
IPF-UIP.

P3662
Frequency and impact of interstitial lung disease on clinical state and
mortality in systemic scleroderma
Wafa Chebbi 1 , Sophia Ayed 1 , Nadia Boudawara 2 , Leila Boussoffara 2 ,
Sylvia Mahjoub 3 , Mohamed Habib Sfar 1 , Jalel Knani 2 . 1 Internal Medicine, Taher
Sfar Hospital, Mahdia, Tunisia; 2 Pneumology, Taher Sfar Hospital, Mahdia,
Tunisia; 3 Internal Medicine, Fattouma Bourghiba Hospital, Monastir, Tunisia
Background: Interstitial lung disease (ILD) is a frequent complication and a
leading cause of morbidity and mortality in Systemic Scleroderma (SSc).
The aim of our study was to determine the frequency of ILD in a cohort of Tunisian
SSc and to assess the influence of this association on clinical, biological features
and outcome of SSc.
Methods: A retrospective study included 30 consecutive patients with SSc who
fulfilled the American Rheumatism Association’s criteria. Patients were divided
in two groups according to the occurrence (group 1) or not (group 2) of ILD. We
compared the epidemiological, clinical, laboratory features and outcomes between
the two groups. The data were compared by the Chi squared correct by fisher exact
test and student test.
Results: Thirteen patients (43, 3%) developed ILD. The patients were 12 women
and one men, aged between 15 and 71 years (mean: 47.1 years) with the duration
of the disease ranging from 4 to 348 months (mean: 81.7 months).
The most common presenting complaints are dyspnoea on exertion in 76.9% and
dry cough in 46.1%. The ILD was asymptomatic in 3 cases (23%).
The comparison of the two groups showed that digital pitting, inflammatory syndrome and anti-Scl70 antibodies were significantly more common in the group 1.
No differences were noted concerning sex ratio, mean age at SSc onset and delay
of diagnosis. However, mortality rate was significantly higher in patients with ILD
(46.1% vs 6.2%, p=0,025).
Conclusion: Our study confirms that ILD is a common manifestation of SSc,
mainly encountered in patients with anti-SCL 70 antibodies and associated with
poor prognosis.

P3663
Pirfenidone in idiopathic pulmonary fibrosis (IPF): Early single centre Irish
experience
Peter Barry, Lorna Murphy, Majella Tuohy, Eoin Judge, Jim Egan. Department of
Respiratory Medicine, Mater Misericordiae University Hospital, Dublin, Ireland
Introduction: Pirfenidone is an orally bio-available synthetic molecule, which
has recently been approved for the treatment of mild to moderate IPF in Europe.
It regulates the activity of TGF- β and TNF- α in vitro. Open label pirfenidone
prescription commenced in June 2011 in the Republic of Ireland. We report the
early experience of a single centre with pirfenidone.
Methods: We conducted a retrospective review of medical records of those patients
who were prescribed pirfenidone. We analysed baseline demographics, symptoms
and pulmonary function. Comparisons between groups were conducted using
paired t-testing.
Results: 26 patients (20 male) received the medication. 22 patients remain on the
medication. 1 patient died due to an exacerbation of IPF with 3 others discontinuing
the medication secondary to side effects. 15 (58%) of patients have reached target
dose of medication. 7 subjects continue to take pirfenidone at a reduced dose. 14
participants reported side effects potentially related to pirfenidone. The most commonly reported side effect was fatigue followed by gastro-intestinal disturbance
and photo-sensitivity. An increase (< 2 fold) in transaminases was noted in 1
patient. Patients who experienced side effects or required dose reduction were on
average older but this did not reach statistical significance. Amongst subjects who
had repeated pulmonary function testing (n=14), there was no significant decline
in TLCO or FVC between baseline and follow up.
Conclusion: Pirfenidone is a novel agent for the treatment of limited IPF. The side
effect profile in an Irish population appears consistent with recent published data.
Further follow up is required to establish efficacy in an Irish population.

P3664
UIP-like or NSIP pattern in interstitial lung disease patients (ILD), following
by ’connective tissue disease ’(CTD)
Maria Dimadi 1 , Rodoula Trigidou 2 , Gabriel Isaakides 1 , Sofia Tassi 1 ,
Maria Salomidou 1 , Loukas Thanos 3 , Evagelos Sepsas 1 , Katerina Malagari 4 . 1 1st
Pulmonary Department, Athens Chest Hospital ’Sotiria’, Athens, Greece;
2
Pathology Department, Athens Chest Hospital ’Sotiria’, Athens, Greece;
3
Radiology Department, Athens Chest Hospital ’Sotiria’, Athens, Greece;
4
Radiology, Athens University, Athens, Greece
Aim: A retrospective study based on the follow up (FU) of ILD patients who
developed CTD during at least 3 years follow up period.
Methods: A cohort of 120 ILD cases were studied, based on cinico-pathological
and HRCT findings. A number of 12 cases who were undertaken surgury biopsy
(OLB/VATS) were selected for the study.
Results: The above 12 patients developed during the follow up period CTD. six
cases have f-NSIP on the background and 6 have UIP-like pattern.
Conclusions: The ILD cases without clinical history of CTD and with UIP-like
or NSIP pattern on the background of histology speciments, must be followed for
long time period.
It is of important value such patients to be checked initially and in follow up by
HRCT, clinical and laboratory tests.
In these subgroups of patients the prognosis is better than UIP/IPF patients.

P3665
Pulmonary functions in systemic sclerosis
Abdalla Khoury 1 , Firas Abou-Trabeh 1 , Saeid Hamdoun 2 . 1 Internal Medicine,
Aleppo University Hospital, Aleppo, Syrian Arab Republic; 2 Rheumatology,
Aleppo Faculty of Medicine, Aleppo, Syrian Arab Republic
Background: Pulmonary involvement is the leading cause of systemic sclerosis
(SSc)-related deaths.
Objective: To determine the prevalence of pulmonary involvement in systemic
sclerosis and its distributions on the disease subsets, and to study its relation with
other organ involvement.
Methods: We analyzed 43 SSc patients, a careful history and clinical examination
was perform to each patient, All the patients were submitted to chest radiographs
and high-resolution CT (HRCT) and underwent pulmonary function testing and
echocardiography and electrocardiography and six minutes walk test. Patients were
grouped into four descriptive disease subsets: lcSSc, dcSSc, SSc sine scleroderma
and overlap-syndrome.
Results: Of the 43 patients, (53.5%) of patients had lcSSc and (27.9%) dcSSc.
Overlap syndrome was diagnosed in (11.6%) of patients,
SSc sine scleroderma was present in (7%) of patients, (93%) were female and the
mean age was 41.67±11.51, (55.8%) of the patients had pulmonary symptoms or
signs, dyspnea was the most prevalent symptom (37.2%). Pulmonary fibrosis was
most prevalent involvement (41.9%), and it was more common in dcSSc (41.6%)
compared with lcSSc (30.4%), pulmonary hypertension was second in prevalence
(PASP>35 mmHg) 20.9% and it was more common in lcssc (21.7%) compared
with dcssc (8.3%). (62.8%) of the patients had restrictive pulmonary function test.
(65.1%) of the patients had normal six minutes walk test.
Discussion: Our results will be discussed with well known international studies.
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P3666
Analysis of cases from an interstitial lung disease (ILD) MDT in a teaching
hospital in the West Midlands: Patients with smoking-related disease
comprise 11% of cases and have a median age of 50 years
Stanley Ejiofor, Felix Woodhead, Emma Helm. Respiratory Medicine, University
Hospitals Coventry and Warwick, Coventry, West Midlands, United Kingdom
Introduction: University Hospitals Coventry and Warwickshire is a large acute
teaching NHS trust which serves a population of over 1 million. There has been
an ILD MDT since 2006. In July 2010 a consultant with an interest in ILD was
appointed. The MDT constitutes a thoracic surgeon, pathologist and radiologist
with expressed interest in ILD.
Aim: To describe the spectrum of ILD presenting in secondary care.
Method: It is departmental policy to discuss all incident cases of ILD in the MDT.
Diagnoses were made according to BTS guidelines, and by consensus. Numbers
were compared by χ2, and ages by Mann-Whitney U-test.
Results: From September 2010 to July 2011, 89 suspected cases were discussed
in the ILD MDT, 10 of whom proved not to have significant ILD. The diagnoses
of the remaining 79 are given in table below.
Diagnosis
Hypersensitivity Pnuemonitis
Idiopathic Pulmonary fibrosis (IPF)
Occupational
Other Idiopathic Interstial Pnuemonia
Rheumatological
Smoking Related

Number

Median Age

Range

2
12
4
33
19
9

57.5
77
81.5
66
63
50

46-69
57-81
71-88
44-84
40-83
35-70

Definite IPF made up 15% of the cohort, with a median age of 77. Smoking related
ILD – Respiratory Bronchiolitis associated ILD and Desquamative Interstitial
Pneumonia – account for (11%) of cases. The median age of diagnosis is 27 years
younger than those with IPF (p<0.001).
Conclusion: Smoking related ILD makes a significant proportion of cases discussed at the ILD MDT. Patients are significantly younger than those with IPF.
This may reflect an increasing awareness of the radiological and pathological
appearance of these diseases.

P3667
A retrospective cohort study of interstitial lung diseases in Denmark
Charlotte Hyldgaard, Elisabeth Bendstrup, Ole Hilberg. Department of
Respiratory Diseases, Aarhus University Hospital, Aarhus C, Denmark
Introduction: Interstitial lung diseases are a heterogeneous group of diseases with
varying degrees of inflammation and fibrosis. Epidemiological data based on the
current diagnostic criteria are sparse.
Objectives: The aim of this study was to characterize the distribution of ILD
subtypes in a cohort of Danish patients referred to a tertiary referral hospital.
Methods: We included 431 patients diagnosed with interstitial lung disease (sarcoidosis excluded) and first visit at our department between April 1. 2003 and
April 1. 2009. All diagnoses were re-evaluated according to current diagnostic
criteria including the 2011 ATS/ERS IPF-guidelines. Details on diagnostics, lung
function, comorbidity and treatment were recorded at baseline and throughout the
follow-up period.
Results: A total of 186 patients were diagnosed with idiopathic interstitial lung
diseases. In this group IPF (n=121) was the most common diagnosis (108 definite
and 13 probable IPF) followed by NSIP (n=30), and DIP (n=20). Other large groups
were unclassifiable fibrosis (n=62), end stage fibrosis (n=43), extrinsic allergic
alveolitis (n=32) and ILD in collagen vascular disease (n=54). Of patients with
CVD-ILD 14 showed a UIP pattern, 22 a NSIP pattern and 18 an unclassifiable
fibrosis pattern. The remaining 54 patients in the cohort had 15 different diagnoses.
Mean age at diagnosis was 61 years (SD=14), and mean symptom duration before
referral was 2.5 years. Thoracoscopic biopsy was performed in 39%. The estimated
incidence rate is 4.1 per 100,000/year.
Conclusion: The preliminary results of the study of this well-characterised cohort
show that IPF is the most common diagnosis, and that a definite IPF-diagnosis can
be made in the majority of these cases.

(Quitters) while 8 either continued to smoke or were inconsistent in their cessation
attempts (Smokers). Baseline lung function at diagnosis was compared to current
values of FEV1, FVC, TLCO and KCO between Quitters and Smokers:
Change in lung function
Parameters

FVC
FEV1
TLCO
KCO

Smokers (n=8)

Quitters (n=4)

Improved

Declined

Stable

Improved

Declined

Stable

1
0
0
1

4
4
4
2

3
4
4
5

0
1
1
1

0
0
0
0

4
3
3
3

Improvement/decline in FEV1 and FVC >10%, TLCO and KCO >15%.

and rate of decline:
Median annual change in lung function
Parameters
FVC
FEV1
TLCO
KCO

Smokers (n=8)

Quitters (n=4)

–91ml, –2.44%
–93ml, –3.03%
–0.149, –1.56%
–0.0154, –1.00%

–58ml, –1.51%
+14ml, +2.53%
+0.216, +2.53%
+0.098, +6.66%

There was a significant difference in median rate of decline of TLCO (p=0.036) and
KCO (p=0.014) between Quitters and Smokers, with a trend towards a difference
for FEV1 (p=0.141) and FVC (p=0.285).
This case series confirms previous findings supporting the importance of smoking
cessation which can have a positive impact on lung function. Continued smoking
however can result in continued decline at a rate faster than that reported in healthy
normals and patients with COPD.

P3669
Spontaneous pneumomedistinum & subcutaneous emphysema in idiopathic
pulmonary fibrosis (IPF) with bronchial wall leak
Chintan Patel, Ram Chopra, Vaibhav Pandharkar, Anand Yannawar,
Jaymala Gaikwad, Manisha Bhosle, Sharad Patil. Pulmonar Medicine, Ruby Hall
Clinic, Pune, Maharashtra, India
Spontaneous pneumomediastinum & subcutaneous emphysema in IPF is due to
alveolar rupture but air leak due to bronchial rupture is rare.We present unique
case of bronchial leak seen on bronchoscopy in a patient of IPF. Non traumatic
subcutaneous & medistinal emphysema due to bronchial rupture in IPF is rare &
is being reported for the first time Case report-55 years male admitted with severe
progressive dyspnoea & dry cough of 1 month. Massive subcutaneous emphysema
was seen on chest, neck & arms. CT thorax showed pneumomedistinum & IPF in
lower lobes.

Put on steroids & 100% O2 but no relief. Bronchoscopy showed air bubbles oozing
from irregular opening near superior segment of left lower lobe.

P3668
Respiratory bronchiolitis interstitial lung disease – What is the natural
history?
Andrew Low 1 , Jason Viner 1 , Anthony Edey 2 , Ann Millar 1,3 . 1 North Bristol Lung
Centre, North Bristol Health Trust, Bristol, United Kingdom; 2 Radiology, North
Bristol Health Trust, Bristol, United Kingdom; 3 Academic Respiratory Unit,
University of Bristol, United Kingdom
The natural history of RBILD remains uncertain with contradictory views based
on current data. In order to investigate the effect of smoking cessation on the long
term physiological and radiological outcome of RBILD we have retrospectively
identified patients with this diagnosis between 2003-2011 (CT and pathological
diagnosis). 12 patients with biopsies consistent with RBILD were included with
follow up ranging from 8 months to 8 years. All patients were active smokers at
diagnosis with a median 36 pack year history. 4 patients successfully quit smoking

Glue was applied to seal bronchial wall leak & to our amaze subcutaneous emphysema started regressing with clinical improvement. Repeat CT scan showed
decrease in mediastinal air. Discussion-Bloomberg considered the cause of non
traumatic subcutaneous & mediastinal emphysema to be due to weakness of
either alveolar or bronchial wall. Air escapes via bronchovascular channels to
mediastinum & subcutaneous tissues, described as Maclin effect.
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P3670
Coagulation factor IX deficiency does not afford protection from pulmonary
fibrosis in the experimental murine bleomycin model
Keren Borensztajn 1 , Lin Cong 2 , Bruno Crestani 1,3 , Olivier Christophe 4 ,
Arnold Spek 2 . 1 INSERM U700, Faculté de Médecine Xavier Bichat, Paris,
France; 2 Center for Experimental and Molecular Medicine, Academic Medical
Center, Amsterdam, Netherlands; 3 Pulmonology, Hopital Bichat, Paris, France;
4
INSERM U770, Hopital le Kremlin Bicêtre, Le Kremlin-Bicêtre, France
Introduction: Animal and human studies strongly suggest the importance of the
coagulation cascade in acute and chronic lung injury. Indeed, beyond their role in
hemostasis, coagulation factors can signal via their cellular receptors, the proteaseactivated receptors. We hypothesized that the absence of coagulation Factor(F)IX,
which is essential for the activation of the coagulation cascade would reduce
fibrosis development and progression.
Methods: We used the murine model of bleomycin-induced pulmonary fibrosis in
wild-type (WT; n=14) and FIX deficient mice (n=13). After 14 days, we assessed
markers of tissue fibrosis, inflammatory cell influx in the bronchoalveolar lavage
fluid (BALF), and cytokines levels in the BALF, blood and lung homogenate of
the animals.
Results: Mortality during the experiment was higher in the FIX deficient mice
compared to wildtypes (23% versus 7%). The remaining FIX deficient mice
(n=10) developed pulmonary fibrosis to a degree similar to WT (n=13). There
was no significant difference in the Ashcroft score between WT and FIX deficient
mice (4.011±0.4 versus 4.2±0.4), in the alpha-actin score (0.94±0.09 versus
0.70±0.07) and in the inflammatory cell number. In contrast, we observed in the
plasma of the FIX deficient mice significant elevations in levels of cytokines IL-12,
TNFα, IFNγ, MCP-1 and IL-6.
Conclusion: Mice with a congenital deficiency of FIX are not protected against
bleomycin-induced pulmonary fibrosis. These data strongly argue against an important role of the blood coagulation cascade in the progression of pulmonary
fibrosis, and raise important concernsabout the use of anticoagulant therapy in
patients.

P3671
Aggravation of bleomycin-induced pulmonary fibrosis in
senescence-accelerated mouse
Baohui Lou, Qiao Ye, Huaping Dai, Kewu Huang, Chen Wang. Department of
Respiratory Medicine, Beijing Chao-Yang Hospital, Beijing Institute of
Respiratory Medicine, Beijing, China
Objective: Idiopathic pulmonary fibrosis (IPF) is predominantly a lung fibrotic
disease of older adults, and the process underlying aging might significantly influence the development of pulmonary fibrosis. Bleomycin-induced lung injury was
investigated in murine models of accelerated senescence (SAMP8) and of normal
aging (SAMR1). The levels of Th1/Th2 related cytokine were also measured.
Methods: Bleomycin or PBS was injected into the tracheal lumen of 12-monthold SAMP8, 4 and 12-month-old SAMR1 mice. Seven, 14 and 28 days after
the injection, the mice were killed and the lungs were harvested for pathological
examination, hydroxyproline assay and protein detect. Lung TGF-β1 expression
was determined by western blot, and the levels of IL-4 and IFN-γ were detected
by ELISA.
Results: The aggravated bleomycin induced lung injury was observed in 12month-old SAMP8 compared with 4 and 12-month-old SAMR1. Twenty eight
days after injection of bleomycin, Ashcroft score was significant higher in 12month-old SAMP8 than in 4 and 12-month-old SAMR1 (P<0.05, respectively).
Seven days, 14 days and 28 days after bleomycin injection, lung TGF-β1 expression
was increased in 12-month-old SAMP8 and SAMR1 compared with 4-month-old
SAMR1. Similarly, the level of IL-4 and the IL-4/IFN-γ ratio of the lungs tended
to be higher in 12-month-old SAMP8 and SAMR1 than in 4-month-old SAMR1,
but the differences were not statistically significant.
Conclusions: Bleomycin-induced pulmonary fibrosis in SAM was aggravated by
aging. The old SAM with bleomycin-induced pulmonary fibrosis might be inclined
to Th2-biased immune responses.
(This work was funded by National Natural Science Foundation of China Grants
81070046).

P3672
Lung function progression in Langerhans cell histiocytosis
Sophie Krivinskas 1 , Philip Ind 1 , Anthony Chu 2 . 1 Respiratory Medicine, Imperial
College Healthcare Trust, Hammersmith Hospital, London, United Kingdom;
2
Dermatology, Imperial College Healthcare Trust, Hammersmith Hospital,
London, United Kingdom
LCH is a rare, multisystem dendritic cell disorder commonly involving the lungs.
The natural history is variable with little lung function outcome data. In our
database of 92 patients referred to AC for treatment, 51 patients were male;

mean age at diagnosis was 31 (range 1-77) years (y). 17/92 patients, 10 male,
mean age 31 y, had primary lung disease (PLLCH). 14/75 had systemic LCH
with lung involvement (SLLCH). All PLLCH had smoked with mean 13 pack-y;
9/17 continued smoking after diagnosis. Initial lung function (n=15) showed mean
%predicted FEV1 76 (34-113)%, VC 81 (53-114)%, TLCO 67 (19-108)%. 2
patients had obstructive, 3 restrictive, and 3 mixed lung disease.
9/14 SLLCH patients were male, mean age 25y, 10 had smoked; mean 12 pack-y,
7 continued smoking after diagnosis. Initial lung function (n=9) showed mean
FEV1 83 (72-105)%pred, VC 89 (72-104)%, TLCO 76 (49-106)%.
In PLLCH (n=14) at mean follow up of 8 (range 1-16) y mean FEV1 was 70
(30-103)%pred, VC was 84 (51-109)%, TLCO was 63 (17-105)%. Mean change
in FEV1 was -7 (-39 to +12)%, in VC was 1 (-19 to +14)%, in TLCO was -10
(-49 to +29)%. 11/17 patients received treatment. To date 3 have died, 10 are in
remission and 4 have active disease.
In SLLCH (n=6) at mean follow up of 6 (2-22) y mean FEV1 was 83 (66101)%pred, VC was 92 (79-103)%, TLCO was 93 (82-94)%. Mean change in
FEV1 was -3 (-9 to +5)%, in VC was -1 (-11 to +12)% and in TLCO was 14 (-2
to +45)%. 12/14 patients received treatment. To date 1 has died, 8 are in remission
and 5 have active disease.
LCH is rare but in this relatively small, selected series lung function is worse and
declines more in patients who present with primary lung involvement than in those
with lung involvement in systemic LCH.

P3673
Correlation between spirometry, six minute walk test and HRCT
characteristics of patients with interstitial lung diseases in a tertiary care
center in Sri Lanka
Anoma Siribaddana 1 , M.T. Muthunayake 2 , D.L.B. Dassanayake 1 ,
Nimojan Nadesan 2 , Srinath Ileperuma 1 , Lalith Gamage 2 . 1 Respiratory Unit,
Teaching Hospital, Kandy, Sri Lanka; 2 Department of Radiology, Teaching
Hospital, Kandy, Sri Lanka
Background: High Resolution Computed Tomography of Chest (HRCT) is a
robust tool in the diagnosis of interstitial lung diseases (ILD), but its role as a tool
of assessment of functional disability in ILD has not been assessed in Sri Lanka.
Objectives: To find out the correlation between spirometry, six minute walk test
and HRCT characteristics of patients with ILDs
Methods: Study was done in chest unit, General Hospital, Kandy (GHK) from
1/2011 to 12/2011. Ethical clearance was granted by Ethical Committee of GHK.
Patients with suspected ILDs on chest radiography and showed restrictive lung
defect on spirometry underwent HRCT scan of the chest. Pathological findings of
HRCT (parenchymal nodules, fibrosis, ground glass and mosaic perfusion) were
given a score using the scoring system used by Ziora et al (Ann Agric Environ
Med 2005, 12, 31–34). Six minute walking test was performed. Correlations were
analyzed using Pearsons and Spearmans correlation coefficient.
Results: Twenty one patients {5 (23.8%) males, 16 (76.2%) females} with ILD
were studied. There was a significant positive correlation between resting saturation and forced vital capacity (FVC) (r = 0.52, p = 0.02), resting saturation and
forced expiratory volume in 1 second (FEV1) (r = 0.549, p = 0.012), six minute
walk distance and FVC (r = 0.505, p = 0.023). There were no correlations between
HRCT scores with spirometry, and six minute walk test parameters.
Conclusion: Although there was a correlation between spirometry and six minute
walk test, pathological distribution described by HRCT showed no correlation with
spirometry or six minute walk test in patients with ILD.

P3674
Uncommonly common? Common variable immunoglobulin deficiency
’masquerading’ as sarcoidosis
Ratna Alluri 1 , David Miller 1 , Anne-Marie Shanks 1 , Richard Herriot 2 ,
Owen Dempsey 1 . 1 Chest Clinic C, Aberdeen Royal Infirmary, Aberdeen,
Scotland, United Kingdom; 2 Immunology Department, Aberdeen Royal Infirmary,
Aberdeen, Scotland, United Kingdom
Introduction: Multisystem granulomatous inflammation can be a presenting feature or a complication of common variable immune deficiency (CVID).A proportion of patients diagnosed with ’sarcoidosis’ may actually have underlying CVID,
recognition of which may be associated with considerable diagnostic delay.
Method: 2 cases are presented to illustrate this along the results of an audit.
Case 1: LC presented aged 28 with chronic cough and deranged LFTs.
HRCT showed multiple pulmonary nodules and generalised lymphadenopathy.Granulomas were seen on liver biopsy.A diagnosis of sarcoidosis was made.4
years later after several chest infections, severe panhypogammaglobulinemia was
demonstrated and a revised diagnosis of CVID made.
Case 2: DG presented aged 29 with cough, breathlessness and generalised lymphadenopathy with bilateral hilar lymphadenopathy on chest x-ray.Sarcoidosis was
diagnosed after lymph node aspirate demonstrated granulomata.13 years later,
investigations after a protracted pneumonia revealed panhypogammaglobulinemia.
Standard immunoglobulin replacement therapy at a dose of 400mg/kg/month was
started in both cases after the diagnosis of CVID.
An audit of our cohort of 148 patients with diagnosed sarcoidosis found that 47%
had not had serum immunoglobulins checked during diagnostic work-up.
Conclusion: Chest physicians often omit to check immunoglobulins when assessing patients with suspected sarcoidosis.This may not be surprising given the lack

669s

T UESDAY, S EPTEMBER 4 TH 2012
of advice on measurement of immunoglobulins in current Interstitial Lung Disease
guidelines. While CVID is uncommon, awareness, early diagnosis and effective
treatment can reduce morbidity, mortality and complications and improve quality
of life.

P3675
Electrocardiographic characteristics in patients with sarcoidosis
Elias Gialafos 1 , Vasileios Kouranos 2 , Alfonso Jurado Roman 3 , Maria Gallego 3 ,
Juan Jimenez 3 , Anastasios Kallianos 4 , Ourania Anagnostopoulou 2 , John Arapis 2 ,
Aggeliki Rapti 4 , George Tzelepis 5 . 1 1st Cardiology Unit, University of Athens,
Greece; 2 8th Pulmonary Clinic, General Hospital of Chest Diseases “Sotiria”,
Athens, Greece; 3 Cardiology Clinic, Heart Hospital UCL, London, United
Kingdom; 4 2nd Pulmonary Clinic, General Hospital of Chest Diseases “Sotiria”,
Athens, Greece; 5 Department of Therapeutics, University of Athens, Greece
Background: Several studies have emphasized on the importance of early identification of cardiac sarcoidosis. Aim of our study is the evaluation of electrocardiographic (ECG) characteristics in a cohort of sarcoidosis patients indicating
myocardial involvement.
Methods: Consecutive patients with biopsy proven sarcoidosis (n=315) were examined from October 2002 through October 2011. Exclusion criteria were presence
of pacemaker and/or implantable cardioverter defribrillator. Heart rate (HR), PQ,
QRS, QT and QT corrected intervals, P,QRS and T wave axis were collected. Also,
complete and incomplete right (RBBB) and left (LBBB) bundle branch block, right
(RVH) and left (LVH) ventricular hypertrophy, repolarization and intraventricular
abnormalities were noted.
Results: Only 59 out of 315 patients had a normal ECG. Mean HR was 75±13.5
beats/min, QT=390±33ms, QTc=417.58±21.2ms while axis of P, QRS and T wave
was: 42.65±19.86°, 20.79±34.06° and 34.74±25.92°, respectively. Six patients
were found at atrial fibrillation while the rest were at sinus rhythm. PQ interval
was 156.89±24.91 ms and the QRS interval was 97.34±17.56 msec. RBBB was
detected in 55 (11 complete and 44 incomplete) and LBBB in 9 patients (8 complete and 1 incomplete). Sixty patients were found with ventricular hypertrophy
(56 LVH/4 RVH). At least at one lead repolarisation abnormality was found in 177
patients including inferior lead abnormalities at 28, anterior leads abnormalities at
23 and lateral leads abnormalities at 23 patients.
Conclusion: Although ECG is a widely available tool used in the diagnosis of
cardiac sarcoidosis various abnormalities were described implying necessity of
extensive investigation in order to detect cardiac involvement.

P3676
Survival predictors in a cohort of patients with idiopathic pulmonary fibrosis
biopsy-proven
Mauricio Salinas 1,2 , Matias Florenzano 1 , Gabriel Cavada 1 , Alvaro Undurraga 1 .
1
Medicina, Instituto Nacional del Tórax, Santiago, Region Metropolitana, Chile;
2
Facultad de Medicina, Universidad de Chile, Santiago, Region Metropolitana,
Chile
Idiopathic Pulmonary Fibrosis (IPF) is a bad prognosis disease with heterogeneous
progression. Only few studies, including relative small sample size, have searched
for bad prognosis factors. The aim of this study was to analyze survival predictors
in a retrospective cohort.
The study was conducted at the National Thorax Institute in Santiago, Chile. Registers of patients in the period between 1991 and 2008 with clinical, radiological
Table 1. Results of pulmonary function tests at baseline
Mean (SD)
Forced vital capacity (ml)
Forced vital capacity (%)
DLCO (ml/min/mm Hg)
DLCO (%)
6MWT (m)
6WMT (%)

2400 (770)
73 (20)
14.0 (4.8)
57.8 (16.3)
477 (83)
95.3 (17.4)

SD: Standard deviation. DLCO: Diffusing capacity of the lungs for carbon monoxide. 6MWT:
Six minute walk test.

and surgical biopsy concordant with IPF were analyzed. We performed survival
analysis with mixed models and proportional Weibull hazard models.
A total of 142 patients were analyzed. The average age was 58 years and 41.5%
were males.
The mean survival was 80 months. In univariate analysis were predictors of mortality: diffusing capacity of the lung for carbon monoxide (DLCO) less of forty
percent and desaturation during six minute walk test (6MWT) at baseline. The rate
of decline of forced vital capacity (FVC) was mortality predictor.
The rate of decline of FVC is a strong mortality predictor in this study and allows
distinguishing bad prognosis groups.

P3677
Pathological findings in histiocytosis X with pulmonary hypertension
Javier Villuela 1 , Jose Cifrian 1 , Beatriz Abascal 1 , Alejandro Daly 1 ,
Carlos Amado 1 , Sonia Fernandez-Rozas 1 , David Iturbe 1 , Felipe Zurbano 1 ,
Roberto Mons 3 , Javier Gomez-Román 2 . 1 Pneumology, Hospital Marques
Valdecilla, Santander, Spain; 2 Patholgy Department, Hospital Marques
Valdecilla, Santander, Spain; 3 Thoracic Surgery, Hospital Marques Valdecilla,
Santander, Spain
Objective: To evaluate the hemodynamic characteristics, pulmonary function and
pathological findings in patients with Langerhans cell histiocytosis (LCH) and
Pulmonary Hypertension (PH) not explained otherwise.
Methods: A retrospective study was conducted in patients with Langerhans cell
histiocytosis. Echocardiogram, lung biopsies, lung function tests and hemodynamic
registries were reviewed.
Results: Twenty patients were studied, with a mean age of 41±10 years. 8 patients
(40%) had severe PH.The median delay between the diagnosis of LCH and PH
was 2.1 years. Six minute walk distance was 409±101m. Systolic PAP: 62±9.9
mmHg. FVC was 62±15% of predicted, FEV1 45±21% and DLco 41±13. All
patients were on long-term oxygen therapy. After a median follow-up of 9.1 years,1
patient is clinically stable, 1 patient had died of cardiac arrest while waiting for
lung transplant, and 6 patients had undergone lung transplantation with 83%
survival at 1 and 3 years. Histopathological lesions studied in explanted lungs
suggested a veno-occlusive origin for this kind of complication, with capillary
haemangiomatosis-like changes and fibrosis of septa, something that has been
rarely described in LCH.
Otherwise, it is interesting to remark the presence of three cases of malignant
neoplasias in the global serie. This association has been described as isolated
cases in literature review. Two patients suffered from malignant lymphoma and
one female patient had an uterine cervix carcinoma.
Conclusions: Pulmonary Hypertension could have a veno-occlusive origin in LCH.
A relationship between malignant neoplasias and LCH may be possible.

P3678
A combinational approach to optimize biomarkers efficacy in identifying
patients with sarcoidosis and monitoring respiratory functional worsening
Gregorino Paone 1 , Gian Luca Di Tanna 2 , Sandro Batzella 3 , Francesco Belli 3 ,
Salvatore D’Antonio 3 , Mario Giuseppe Alma 3 , Giovanni Schmid 4 ,
Giovanni Puglisi 3 , Annarita Vestri 2 . 1 Department of Cardiovascular, Respiratory,
Nephrologic and Geriatric Sciences, University “La Sapienza”, Rome, Italy;
2
Department of Public Health and Infectious Diseases, University “La Sapienza”,
Rome, Italy; 3 Department of Respiratory Diseases, S. Camillo-Forlanini Hospital,
Rome, Italy; 4 S. Maria della Pace, IRCCS Don Gnocchi Foundation, Rome, Italy
Background: Sarcoidosis is a multisystemic granulomatous disease of unknown
aetiology which affects lungs and lymphatic system.Its diagnosis is established
by histologic evidence of non-caseating granuloma and the clinical course is
unpredictable.
Aims: We aimed to investigate whether a panel of biomarkers combined together
may help identify sarcoidosis and predict its functional worsening.
Methods: We analyzed 30 subjects with sarcoidosis and 34 with IPF. Participants
underwent PFTs, radiologic investigations, and fiberoptic bronchoscopy. We examined BALF cellular profiles and BALF and serum concentrations of ECP, MPO,
tryptase, procollagenIII, sIL-2R, IL-6, and TNFα.
Results: The linear predictor score,based on the combination of BALF lymphocytes, CD4, CD8,and ECP, correctly allocated 29 patients with sarcoidosis (97%
of correct classification; 95% CI, 84.4%-99.8%) and 28 with IPF (82% correct
classification; 95% CI, 68.8%-92.2%). The AUC was 0.93.
We also analyzed PFTs of participants with sarcoidosis during a 2-years follow-up
period. At revaluation 76% of participants had stable disease, and 24% experienced
a worsening of the respiratory function. The combination of BALF neutrophil percentage, ECP, and tryptase, yielded a 100% correct classification of patients (95%
CI, 90.6%-100%); the AUC was 1. None of the markers analyzed as a single
variable reached a similar allocation rate and a dissatisfying discrimination was
obtained using markers from peripheral blood.
Conclusion: This combinational method could be a valuable approach to optimize
biomarkers performance in the effort to identify sarcoidosis and to predict its
clinical course.
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P3679
Characteristic of gender distribution in sarcoidosis
Jelica Videnovic-Ivanov 1 , Violeta Vucinic 1 , Snezana Filipovic 1 ,
Vladimir Zugic 1 , Jelena STojsic 2 . 1 Pulmology, Clinic for Lung Diseases and
Tuberculosis, Belgrade, Yugoslavia; 2 Pathology, Institute for Pathology, Belgrade,
Yugoslavia
Introduction: Sarcoidosis is granulomatous disorder of unknown aetiology,predominatly manifesting in female patients. Is it the same or similar to
mentioned, in patients from the Clinic for lung diseases and tuberculosis CC
Serbia in Belgrade.
Method: Retroscetive analysis were obtaine on 857 patients incoming to the
Clinic (F 587-68.5% - 44,7; M 270- 31.5% - 47,8 years) with previously obtained
diagnosis of sarcoidosis.
Results: Acute onset of sarcoidosis is predominatly in younger (less than 35 years)
with similar gender distribution, 153 F/132 M. The onset of sarcoidosis in oldier
patients (over than 35 years) is less acute notify in more male patients, 381, than
191 female accompanying with prolonged duration of sarcoidosis (5.3/3.1 yrs M/F)
and frequently more than one organ involved with sarcoidosis. Lung involvement
were the only manifestation of sarcoidosis in 423 female/197 male patients. Only
nonpulmonary involvement is in less numbered – 117 pts (eyes - 35, skin - 37,
cerebri - 7, spleen - 5, bonnes - 3, liver - 9, per.lgl -57: 47F/8M, gl.parotis 11, heart - 7) with male predominated: 51 pts/30pts F. Lung and nonpulmonary
sarcoidosis were notified in 134 Female and/22 Male patients.
Conclusion: Due to analysis, the numbered patients with obtained diagnosis of
acute onset of sarcoidosis are female. Male patients with nonpulmonary sarcoidosis
predominated over the female. Duration of sarcoidosis course is much longer in
male patients.

P3680
Prevalence of pulmonary involvement in rheumatoid arthritis patients in
Indian population
Krishna Bihari Gupta, Diksha Tyagi, Harpreet Singh, Sarita Magu. Respiratory
Medicine, Pt. B.D. Sharma Post Graduate Institute of Health Sciences, Rohtak,
Haryana, India Respiratory Medicine, Pt. B.D. Sharma Post Graduate Institute of
Health Sciences, Rohtak, Haryana, India Medicine, Pt. B.D. Sharma Post
Graduate Institute of Health Sciences, Rohtak, Haryana, India Radiology, Pt.
B.D. Sharma Post Graduate Institute of Health Sciences, Rohtak, Haryana, India
Rheumatoid arthritis (RA) is the most common chronic connective tissue disorder
that significantly affects the lungs.
The aim was to evaluate the pulmonary involvement in RA patients and its
correlation with duration of RA.
A total of 100 diagnosed cases of RA, divided into two groups of 50 patients each
on the basis of duration of RA i.e. <5 years and > 5years were evaluated. All the
patients were assessed for clinical characteristics, High resolution computed tomography (HRCT) thorax and Spirometry findings. Disease severity was assessed
by DAS28 score.
Respiratory symptoms were present in 41% patients. Pulmonary involvement
(either abnormal HRCT thorax/Spirometry or both) was found in 67% patients
with abnormal Spirometry in 51% and abnormal HRCT in 59.30% patients. Chest
radiographs were abnormal in 22% patients. Most common radiological finding
on HRCT thorax were interstitial lung disease suggestive findings (31%) and
bronchiectasis (29.41%). On Spirometry, restrictive defect was found in 33%,
obstructive defects in 12% and mixed defect in 6%. FEF25-75% was abnormal
in 18% patients. Risk factors for the presence of pulmonary involvement were
increasing age and presence of rheumatoid factor. No association was found with
gender, duration of disease, severity of disease.
A high prevalence of pulmonary involvement was found in RA independent of
duration of illness. HRCT appeared to be more sensitive tool.

P3681
Is T-SPOT.TB performance in bronchoalveolar lavage usuful in differential
diagnosis between sarcoidosis and tuberculosis? – Pilot study
Anna Kempisty 1 , Piotr Radwan-Rohrenschef 1 , Dagmara Borkowska 2 ,
Ewa Augustynowicz-Kopec 2 , Jan Kus 1 . 1 Department of Lung Diseases, National
Tuberculosis and Lung Diseases Research Institute, Warsaw, Poland;
2
Department of Microbiology, National Tuberculosis and Lung Diseases
Research Institute, Warsaw, Poland
Introduction: Both sarcoidosis and tuberculosis are similar in their radiological
and histological pictures. Sometimes it is difficult to distinguish between these two
diseases. The only reliable diagnostic tool for M. tuberculosis (MTB) are cultures.
Unfortunately we have to wait for several weeks for culture results to make final
diagnosis.
Object and rationale: IGRAs in peripheral blood detect MTB infection but do not
discriminate latent from active TB. The aim of this study was to evaluate utility
of T-SPOT.TB test in BAL and its advantages over T-SPOT.TB test in peripheral
blood in differential diagnosis between sarcoidosis and tuberculosis.
Material and method: 11 subjects (4 female, 7 male; mean aged 45,8±12)
suspected for sarcoidosis were included in this study. 1 was withdrew because
of bronchial obstruction which made the BAL impossible. T-SPOT.TB tests in
peripheral blood and in BAL were performed in 10 subjects.

Results: All 10 patients were AFB and MTB DNA negative in BAL. T-SPOT.TB
test was positive in peripheral blood in 2/10 and in BAL in 1/10. The culture of
BAL was positive for MTB only in the case who had positive T-SPOT.TB test both
in BAL and in peripheral blood.
Conclusion: Positive T-SPOT.TB performed in BAL could be helpful in differential
diagnosis between sarcoidosis and tuberculosis. Further studies are needed.

P3683
Sarcoidosis in Sao Paulo, Brazil: Clinical, tomographic and lung functions
data from 72 patients
Agostinho Hermes Medeiros-Neto, Fabiola Gomes Rodrigues, Carlos Roberto
Ribeiro Carvalho, Ronaldo Adib Kairalla. Pulmonary Division, Heart Institute
(InCor), University of Sao Paulo Medical School, Sao Paulo, SP, Brazil
As part of major study on prevalence of pulmonary hypertention in outpatients
with sarcoidosis, a sample of patients underwent prospective clinical, tomographic
and lung function evaluation.
Objective: To describe clinical, imaging and lung function data of 72 consecutive
patients with sarcoidosis.
Methods: Between September 2008 and September 2010, 72 consecutive patients
underwent evaluation in a prospective fashion. All patients underwent clinical
interview, chest radiography, high resolution computerized tomography and lung
function tests (spirometry, lung volumes by pletysmography and carbon monoxide
diffusion DLCO).
Results: Clinical characterization: 69.4% female, age 54.5±12.6. Smoking status:
63% non-smokers. Disease duration was 9.2±6.1 years. Pulmonary involvement
was the most prevalent (91.7%), followed by lymph nodes and cutaneous envolvement. Number of extra pulmonary organ involvement was 1.6±1.1 organ per
patient. Near 62% of patients had interrupted working activities for more than two
weeks due to sarcoidosis morbidity. Up to 26% of patients had used imunossupressive drugs for sarcoidosis, and 81.6% had taken corticosteroids. Three patients
(4.1%) used oxygen therapy. Scadding stage: 28.2% stage 0; 16.9% stage 1; 23.9%
stage 3; 15.5% stage 3 and 15.5% stage 4. Lung function data: FVC 85.9±16.5%,
VEF1 82.7±15.1%, VEF/CVF 96.8±8.8%; TLC 89.7±14.9%, RV 103.1±26.1%;
DLCO 76.7±17,7%. Tomographic findings: parenchymal involvement in 64.5%
of patients. Large (>1.5 cm) lymph nodes in 33.9%.
Conclusion: Our sample of patients prospectively evaluated is quite similar to
other series of outpatiets described.

P3684
Coexistance of idiopathic pulmonary hemosiderosis and celiac disease:
Complete remission with gluten free diet
Mehmet Aydogan 1 , Alper Gundogan 1 , Ergun Ucar 1 , Canturk Tasci 1 ,
Seyfettin Gumus 1 , Zulfikar Polat 2 , Omer Deniz 1 , Ergun Tozkoparan 1 ,
Metin Ozkan 1 , Hayati Bilgic 1 . 1 Pulmonary Medicine, Gulhane Military Medical
Academy, Ankara, Turkey; 2 Gastroenterology, Gulhane Military Medical
Academy, Ankara, Turkey
Idiopathic pulmonary hemosiderosis is a rare disease of unknown etiology usually
characterized by recurrent episodes of alveolar hemorrhage, hemoptysis and iron
deficiency anemia. It occurs most frequently in children but rarely in adults. The
combination of idiopathic pulmonary hemosiderosis and celiac disease is also extremely rare. A 24-year-old man with history of recurrent hemoptysis and anemia
was diagnosed with the combination of idiopathic pulmonary hemosiderosis and
celiac disease. The patient was started on a gluten-free diet and has had no recurrences of hemoptysis over 2 months’ follow-up. Hemoglobin at 2 months’ follow
up was normal and graund glass opasities in HRCT scan completely disappeared.

P3685
M2 chemokines during acute exacerbations of IPF
Jonas Schupp, Corina Kollert, Benedikt Jäger, Joachim Müller-Quernheim,
Antje Prasse. Department of Pneumology, University Medical Center, Freiburg,
Germany
Background: Alternative activation of macrophages is a well-recognized phenomenon in patients with IPF and is associated with poor prognosis. The most
common cause of death in IPF is Acute Exacerbations (AEs).
Objectives: Evaluation of the alternative activation state of macrophages during
acute exacerbations in patients with IPF.
Methods: 61 patients with IPF and 14 healthy volunteers underwent bronchoscopy
with bronchoalveolar lavage, one million BAL cells were cultured for 24 hours
without further stimulation and the conditioned medium was harvested. Spontaneous M2 chemokine production (CCL2, CCL17, CCL18, CCL22 and IL-1Ra)
was measured by ELISA. AEs were defined according to the criteria of Collard et
al. (Collard, HD et al. AJRCCM 2007; 176:636-643).
Results: BAL cells of patients with IPF produced significantly more CCL2,
CCL17, CCL18, CCL22 and IL-1Ra as compared to cells of healthy volunteers.
Seventeen patients suffered from an AE at the time point of bronchoscopy. The
spontaneous production of CCL2, CCL18, CCL22 and IL-1Ra were significantly
increased of BAL cells from patients with AE in comparison to patients without
AE (all p<0.05). Furthermore, 5 patients underwent bronchoscopy before and
during an AE and showed a significant increase in CCL18 (p=0.04). Of note,
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M2 chemokine production was elevated despite a decrease in the percentage of
alveolar macrophages during AE.
Conclusion: We could show a further increase of M2 chemokines during AEs in
patients with IPF. High state of alternative activation of macrophages is associated
with an increased risk for AEs and might therefore be a therapeutic target for AE
prophylaxis.

P3688
Comorbidity, hospitalization and mortality in COPD: Results from a
longitudinal study
Fabio Di Stefamo 1 , Vittoria Conti 2 , Angelo Petroianni 2 , Claudio Terzano 2 .
1
Respiratory Medicine Unit, Department of Internal Medicine, Azienda USL
Pescara, Pescara, Italy; 2 Respiratory Medicine, Fondazione Eleonora Lorillard
Spencer Cenci, Sapienza University of Rome, Italy

P3686
Effects of aerobic and strength training on symptoms and exercise capacity of
IPF patients
Robert Jackson 1 , Carol Ramos 1 , Diana Cardenas 1,2 , Constanza Sol 3 ,
Meryl Cohen 3 , Ignacio Gaunaurd 1 , Nicole Eustis 1 , Orlando Gomez-Marin 1,4 .
1
Research Service, Miami VAHS, Miami, FL, United States; 2 Department of
Rehabilitation Medicine, University of Miami, FL, United States; 3 Physical
Therapy, University of Miami, FL, United States; 4 Epidemiology and Public
Health, University of Miami, FL, United States

Objective: To evaluate comorbidity, hospitalization and mortality in COPD patients.
Design: Prospective longitudinal study.
Participants: 95 COPD patients admitted consecutively to a Respiratory Medicine
ward from 1999 to 2000 for an acute exacerbation of the disease and followed up
from the date of discharge to september 2007.
Results: Mean follow up period of 6±1.4 yrs. Hypertension the most common
comorbidity (64.2%), followed by chronic renal failure (26.3%), diabetes mellitus (25.3%), cardiac diseases (22.1%) and peripheral arterial vascular diseases
(17.9%). 359 hospitalizations with the leading cause being exacerbation of COPD
(41.2%); cardiovascular disease (34.4%); COPD exacerbation concomitant with
an other acute disease (8.4%). 19 deaths (20%) by the end of follow up with
causes being mostly cardiovascular (13 patients, 13.7%). Survival analysis through
Cox regression showing mortality risk depending on age, current smoking, pO2,
Charlson index, presence of ischemic heart disease and lung cancer as comorbidity.
Multivariate logistic regression analyses showing number and length of hospital
admissions depending on Charlson index and degree of dyspnoea. Presence of
diabetes as comorbidity independent predictor of longer hospital admission.
Conclusions: High prevalence of comorbidity, particularly cardiovascular disease
being the main cause of death. Level of frailty depending on comorbidities of
COPD geriatric hospitalized patients related to their prognosis. Implementation of
aggressive strategies to prevent or treat comorbidities necessary for a better care
of patients, together with the correct management of the respiratory disease.

Patients with idiopathic pulmonary fibrosis (IPF) have limited exercise capacity
due to dyspnea, abnormal lung mechanics, pulmonary hypertension and other
mechanisms. We tested the hypothesis that 24 sessions of exercise in the form of
a rehabilitation program would improve six-minute walk test (6-MWT) distance,
peak exercise oxygen uptake (VO2 peak) and dyspnea (Borg dyspnea index)
after exertion in patients with typical IPF. We investigated possible underlying
mechanisms including hypoxemia, oxidant stress and pulmonary hypertension.
Subjects with IPF defined by clinical criteria were randomly assigned to a 3-month
pulmonary rehabilitation program or to a control group that did not participate in
rehabilitation. Before and after the 3-month rehabilitation or observation, subjects
underwent 6-MWT and exercise gas exchange studies (cycle ergometry). Blood
samples were obtained for 15-F2t-isoprostanes, lactate and NT-proBNP measurements immediately before and after cycle ergometry. Rehabilitation did not cause
a significant increase in 6-MWT distance or a decrease in dyspnea. Subjects who
completed pulmonary rehabilitation maintained VO2 peak at baseline over three
months. The control group had a significant decrease in VO2 peak over the same
3 months. Plasma lactate increased significantly after ∼50-watt cycle ergometry
exercise testing at 0- and 3-month evaluations in both groups; this was associated
with significant decreases in arterial oxygen saturation. Pulmonary rehabilitation
maintained peak oxygen uptake, but did not improve exercise capacity of patients
with moderately severe IPF. Low-level exercise was associated with significant
hypoxemia and systemic oxidant stress.

391. Distinguishing phenotypes and dealing with
comorbidities in primary care
P3687
Diagnostic delay of pulmonary embolism in primary and secondary care: A
retrospective study
Stefan Walen 1 , Roger Damoiseaux 2 , Steven Uil 1 , Jan Willem van den Berg 1 .
1
Pulmonary Diseases, Isala Klinieken, Zwolle, Netherlands; 2 General Practice,
General Practice “De Hof van Blom”, Hattem, Netherlands
Objective: To document and quantify the various stages of diagnostic delay of
pulmonary embolism and to identify clinical factors associated with this delay.
Design: A retrospective cohort study, conducted in Zwolle and surroundings, the
Netherlands.
Participants
391 patients diagnosed with pulmonary embolism between 2008 and 2009 in the
Isala klinieken, Zwolle, the Netherlands. 261 patients were included for analysis.
Main outcome measures: The diagnostic delay in days, subdivided in patient
delay, delay in primary care, delay in secondary care, and total diagnostic delay.
Secondary endpoints were the association between clinical variables and diagnostic
delay expressed as odds ratio’s.
Results: The 261 patients enrolled had an average delay of 8.6 days from symptom
onset to diagnosis.
Patient delay (4.2 days average) and delay in primary care (3.9 days) were the
major contributors to this delay. In secondary care there was a diagnostic delay of
0.5 days.
Chest pain and symptoms of deep venous thrombosis were associated with an
early diagnosis.
Patient delay was shorter in patients with chest pain and longer in patients with
dyspnea. In primary care, chest pain and rales were associated with an early
referral, whereas co-morbidity led to a delayed referral. In secondary care dyspnea
was the only parameter significantly associated with delay, leading to an earlier
diagnosis.
Conclusion and recommendations
This study showed that the diagnostic delay of pulmonary embolism in daily
practice is substantial, especially patient delay and delay in primary care. There
is room to reduce this delay by increasing patient awareness and by developing
practical diagnostic algorithms for primary care.

P3689
The impact of anemia on patients with chronic obstructive pulmonary disease
in the community
Sudip Ghosh, Jude Smith, Karen Moore, Noel OKelly. Department of Community
Health Services, Leicestershire Partnerhip NHS Trust, Leicester, United Kingdom
Background: Anemia of chronic disease (ACD) has been shown to be linked with
multi-faceted clinical consequences in patients with chronic obstructive pulmonary
disease (COPD) enrolled in clinical trials. The predictive value of ACD has not
been evaluated in stable COPD patients in the community.
Methods and results: We evaluated 488 patients (9.4%) with stable COPD under
the care of a regional nurse-led community respiratory team between June 2008
- November 2010. 86% of patients were on inhaled beta agonists; 43% on long
acting anti-muscarinics, 54% on inhaled steroids and 8% on oral steroids. Mean
age of the patients was 73.9±6.1 years, 43% were females and mean MRC grade
was 2.2±0.7. ACD was defined as hemoglobin (Hb) between 9-12g/dl. Mean Hb
levels were 14.1±0.7; 13.9±0.3; 14.0±0.6 and 13.7±0.2 g/dL at 0, 6, 12 and 24
months. To rule out iron deficiency we sample serum ferritin. Mean serum ferritin
levels in the entire study population were 242±15.9 μg/L at the start and 227±19.8
μg/L at the end. The prevalence of ACD was 13.9±2% (+95% CI) and 14.5±1.3%
respectively at the start and end of the study period. 2-year survival was 93% in
the entire population; 81% in the anemic group (p<0.001). Risk-adjusted hazard
ratio for 24 month mortality were 1.43 (1.19-1.98) for the anemic patients.
Conclusions: ACD is relatively common in ambulatory COPD patients in the
community and is associated with worse clinical outcomes. It is also a stronger
independent predictor for mortality in the short term.

P3690
Sleep does not affect health status in a primary care COPD population
Corina de Jong, Janwillem Kocks, Thys van der Molen. General Practitioners
Medicine, University Medical Center, Groningen, Netherlands
Introduction: Knowledge on the relation between sleep quality and health status
in mild COPD patients is very limited.
Aims and objectives: The aim of the current study was to evaluate the effect of
sleep on health status as measured by the Clinical COPD Questionnaire (CCQ) in
a primary care COPD population.
Method: 38 COPD patients were enrolled in the study, which was part of a lager
study evaluating health status based treatment versus standard GOLD guideline
based treatment. The participants completed the CCQ (symptoms, mental, functional and total scale) and the Pittsburgh Sleep Quality Index (PSQI; duration,
disturbances, latency, daytime dysfunction, efficiency, quality, medication need
and total score).
Results: Mean participant age was 66 years; mean number of packyears 41; 72%
male; GOLD I 36%, GOLD II 56%, GOLD III 8%. In the univariate analyses
relations were found between the CCQ total scale and FEV1 (spearman -0.416,
p=0.009), CCQ total and daytime dysfunction (spearman 0.404, p=0.012) and
CCQ total and GOLD stage (spearman 0.369, p=0.023). No relations were found
with group allocation, age, social economic status, medication, BMI or packyears.
Multivariate analyses confirmed health status to be related to FEV1 and daytime
dysfunction. The relation with GOLD stage was not confirmed.
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Conclusion: Health status by means of CCQ is related to FEV1 and daytime
dysfunction. None of the other sleep quality scales showed to have an influence on
health status. The current study gives an insight into the possible relation between
health status and sleep in a primary care COPD population and shows that the PSQI
is a relevant instrument, however the n of 38 is too low for definitive conclusions.

P3691
Gastroesophageal reflux and food allergy in infants with wheesing
Tsitsino Parulava, Maia Chkhaidze, Maia Kherkheulidze, Nana Kavlashvili.
Pediatric, Children’s New Clinic, Tbilisi, Georgia Pediatric, Children’s New
Clinic, Tbilisi, Georgia Pediatric, Childrens Central Hospital, Tbilisi, Georgia
ER, Childrens Central Hospital, Tbilisi, Georgia
Introduction and background: Gastroesophageal Reflux (GER) and food allergy
(FA), especially cow milk allergy, are common in the first year of life. Both are
usually presented by similar symptoms: vomiting, regurgitation, failure to thrive,
anemia, infant colic. Sometimes chronic cough and persistent wheezing is only
symptom of GER. FA has considered as possible cause of GER and associated
respiratory symptoms. The relation between GER, FA and respiratory problems in
infants is not well established.
Aim and objectives: Dependence between GER and FA in infants with wheezing
in the first 24 months of life.
Methods: During 2006-2011 years we studied 128 children with chronic caugh
and persistent wheezing. Median age was 8,5 months. Clinical history showed
that 52 had concomitant symptoms of suspected FA: atopic dermatitis 31 (24,5%),
diarrhea 8 (6,2%), rhinitis 6 (4,6%), urticaria 9 (7%), combination of two or
more symptoms 15 (11,7%). 47 had concominant symptoms of suspected GER
(persistent regurgitation and vomiting). 29 had only respiratory problems.
Results: GER was found in 63,9% of patients. 26,5% had at least one laboratory
parameter outside laboratory limits: positive skin prick 31, eosiniphilia in nasal or
sputum secrets 12, increased circulating EgE 16, specific EgE 10.
Conclusion: Patients younger than 24 monthes with GER and respiratory symptoms should be evaluated for food allergy. There is connection between GER and
FA (specially cow milk allergy). Atopy and positive tests can help to separate GER
patients for need of elimionation diets.

P3692
Daily activities and quality of life in COPD patients: Psychological
determinants
Saskia Weldam 1 , Jan-Willem Lammers 1 , Rogier Decates 1 , Ad Kaptein 2 ,
Marieke Schuurmans 3 . 1 Respiratory Diseases, University Medical Center,
Utrecht, Netherlands; 2 Medical Psychology, University Medical Center, Leiden,
Netherlands; 3 Rehabilitation, Nursing Science & Sports, University Medical
Center, Utrecht, Netherlands
Background: Psychological variables play an important role in COPD patients’
management of their illness and daily life. To develop self-management interventions to improve Quality of Life (QoL) in COPD patients, more detailed studies
are needed.
Objective: To study the influence of illness perceptions, proactive coping competencies and depressive symptoms on daily activities and QoL in COPD patients.
Method: In a cross-sectional study in primary care, 90 COPD patients (GOLD1-3)
completed the following questionnaires: Brief Illness Perception Questionnaire,
Utrecht Proactive Coping Competence scale, Center for Epidemiologic Studies Depression scale, Medical Research Council dyspnea scale, Functional Performance
Inventory, Clinical COPD Questionnaire (CCQ) and the Chronic Respiratory
Questionnaire (CRQ). Analyses were performed with multiple linear regression.
Results: More positive perceptions about treatment and consequences of COPD
on daily life, lower levels of depressive symptoms and less experienced dyspnea
are associated with better health status and QoL, after correction for age and
lung function (FEV1). Combined, illness perceptions, depressive symptoms and
dyspnea explain 60% of variance in health status (CCQ total R2 =.60, p<0.001),
58% of variance in QoL (CRQ fatigue subscale R2 =.58, p<0.001) and 56% of
variance in functioning (CCQ functional state subscale R2 =.56, p<0.001).
Conclusion: Patients’ perceptions about COPD, their depressive symptoms and
dyspnea should be explored with questionnaires, discussed with the patient and if
necessary corrected at an early stage. This most likely results in better QoL and
health status in COPD patients, given the theoretical and empirical knowledge of
COPD.

P3693
Asthma in elderly – What is the difference?
Bjorn Stallberg 1 , Karin Lisspers 1 , Mary Kämpe 2 , Scott Montgomery 3 ,
Josefin Sundh 4 , Eva Österlund Efraimsson 5 , Christer Janson 2 . 1 Dep. of Public
Health and Caring Science, Family Medicine and Clinical Epidemiology,
Uppsala University, Uppsala, Sweden; 2 Dep. of Medical Sciences, Respiratory
Medicine & Allergology, Uppsala University, Uppsala, Sweden; 3 School of
Health and Medical Sciences, Orebro University, Orebro, Sweden; 4 Department
of Respiratory Medicine, Orebro University, Orebro, Sweden; 5 School of Health
and Social Studies, Dalarna University, Falun, Sweden
Aim: To study differences between older and younger asthmatics.

Methods: Patients aged 18-75 with a diagnosis of asthma were randomly selected
from 56 primary and 14 secondary care centres in Sweden. Information was
collected in 2005 using questionnaires (71% response) and record review for the
period of 2000-2003. History of comorbidities, allergy and spirometry data was
obtained from the records. This analysis included patients aged 25-75.
Results: Some 1094 patients (764 from primary and 330 from secondary care)
were included, 215 aged 25-39 (younger adults, YA), 618 aged 40-63 (middle
age, MA) and 261 aged 64-75 (older adults, OA) with 40% men. Daily smoking
was less common in older age: YA 12%, MA 13%, OA 5% (p=0.007). There was
no age difference regarding depression: YA 10%, MA 11%, OA 7% (ns). Heart
disease and hypertension were more common in the older group, 27% and 32%,
compared with 7% and 18% in MA, respectively. Allergic rhinitis was commoner
in the younger: YA 51%, MA 26%, OA 16% (p<0.001).
Treatment varied by age: 29% of YA, 24% of MA and 22% of OA were on step 2
while 43% of YA, 56% of MA and 63% of OA were on step 3 (p<0.001). Lung
function was lower among the older (FEV1%pred): YA 95%, MA 87% and OA
79% (p<0.001).
Total mean of MiniAQLQ was lower in the older: YA 5.61, MA 5.25 and OA 5.01
(p<0.001). Among the older 28% achieved optimal asthma control with a higher
proportion in YA 46% and in MA 32%. Odds ratios for not achieving asthma
control were for OA 2.07 (95%CI 1.36-3.15), and 1.53 (95%CI 1.09-2.14) in MA
compared with YA, adjusted for sex, daily smoking, educational level and level of
care.
Conclusion: Older asthmatics had poorer asthma control than younger, despite
medication on higher treatment level.

P3694
Diagnosing asthma and COPD in primary care patients in Serbia: A
multicenter study
Marija Vukoja 1 , Predrag Rebic 2 , Zorica Lazic 3 , Marija Mitic Milikic 2 ,
Branislava Milenkovic 2 , Biljana Zvezdin 4 , Ivan Cekerevac 3 , Mirjana Jovancevic
Drvenica 1 , Sanja Hromis 4 , Ivan Kopitovic 1 . 1 Lung Function Centre, The
Institute for Pulmonary Diseases of Vojvodina, Sremska Kamenica, Serbia;
2
Hospital for Pulmology, Clinical Centre of Serbia, Belgrade, Serbia; 3 Centre for
Pulmonary Diseases, Internal Clinic, Clinical Centre, Kragujevac, Serbia;
4
Asthma Department, The Institute for Pulmonary Diseases of Vojvodina,
Sremska Kamenica, Serbia
Background: Asthma and chronic obstructive pulmonary disease (COPD) are
often unrecognized and undertreated.
Aim: The aim of this study was to describe the frequency of COPD and asthma in
patients with respiratory symptoms and/or smoking history in primary care settings
in Serbia, and to examine the agreement between general practitioners (GPs) and
pulmonologists on the diagnosis of COPD and asthma.
Methods: In this multicentric, prospective, observational study GPs from practices
in 3 different centers in Serbia identified eligible patients from October 2009-Jun
2010. The study included all adult patients with respiratory symptoms and/or
smoking history based on structured interview. The patients were referred to a
pulmonologist and underwent a diagnostic work-up, including spirometry.
Results: There were 2074 patients, 38.4% men, mean age 54±15.5 years. Patients
were mostly current (40.3%) or ex-smokers (27.4%). The common symptoms
included shortness of breath (84.9%), cough (79.1%) and wheezing (64.3%). The
COPD diagnosis was confirmed by pulmonologists in 454 (21.9%) and asthma in
455 (21.9%) patients. COPD was newly diagnosed in 226 (10.9%) and asthma
in 269 (13.0%) of the cases. There was a moderate agreement between pulmonologists and GPs on the diagnosis of COPD (kappa 0.41, 95%CI 0.36-0.46) and
asthma (kappa 0.42, 95% CI 0.37-0.465).
Conclusion: A signicant number of patients seen in GPs office was diagnosed
with COPD or asthma and half of them represent new cases. A substantial proportion of patients referred to pulmonologist by primary care physicians have been
misdiagnosed.

P3695
The likelihood of low bone mineral density (BMD) in male patients with
chronic obstructive pulmonary disease (COPD) in age 40-70 years
Sviatlana Lemiasheuskaya 1 , Natalia Vasileva 2 . 1 Internal Medicine No. 1,
Belarusian State Medical University, Minsk, Belarus; 2 DEXA, Republic Centre of
Medical Rehabilitation and Balneotreatment, Minsk, Belarus
Aim and objectives: to study the likelihood of low BMD in male pts with COPD
in age 40-70 yrs.
Material and methods: We examined (retrospective study) 92 COPD male pts
aged 40 – 70 years. All the findings were compared in 34 normal age-, sex- and
BMI-matched control subjects. BMD was measured in spine (L1-L4) and femoral
necks using DEXA.
Results: Osteopenia and osteoporosis were diagnosed in 46% and 22% cases in
COPD pts group respectively. The index of “odds ratio” (OR) was 4.14 with
the confidence interval (CL) (95%CI, 3.12-5.51) in pts with the presence of exacerbations in the year 3 and more. Exacerbations occurring with the increase
of leukocytes increase the probability of reducing BMD (OR, 3.54; 95% CI,
2.74-4.58). The likelihood of low BMD significantly increase in pts with disease
duration 10 yrs or more (OR, 7.34; 95% CI, 5.41-9.95); work with hazardous
occupational factors – OR, 2.30 (95% CI, 1.63-3.24); smoking – OR, 5.25 (95%
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CI, 3.20-8.35); the presence of emphysema in the X-ray – OR, 3.11 (95% CI,
2.37-4.06). Age 57 years and over - increases 5.25 times (95% CI, 3.90-7.07). The
likelihood of lower BMD in the 2nd stages is 2.18 (95% CI, 1.36-3.50) and in
the 3rd stage is greatly increase – OR, 10.91 (95% CI, 6.98-17.05). The hypoxia
(SO2%) significantly increases the risk of secondary reduction of BMD - OR 15,
(95% CI 10.05-22.38).
Conclusion: Factors that increase the likelihood of reducing the BMD are the
frequency and type of exacerbations, age, duration and severity of disease, the
presence of occupational factors, emphysema and hypoxia.

P3696
Distribution of dyspnea etiologies among patients with either acute or chronic
breathlessness and normal cardiorespiratory function
Stylianos Michaelides 1 , George Bablekos 2 , Eftychia Kourtelessi 1 ,
Alexandros Alexopoulos 1 , George Ionas 1 , Konstantinos Paraskevopoulos 1 ,
Sofia Karagianni 1 . 1 1st Dept. of Thoracic Medicine, Sismanogleio General
Hospital, Athens, Attiki, Greece; 2 Faculty of Health Professions, Technological
University, Athens, Attiki, Greece
We aimed at investigating the distribution of dyspnea etiology in patients with normal cardiorespiratory function (NCF). We studied 57 pts. (33 male & 24 female)
aged 58.4±7.8 yrs. who presented at the Outpatients’ Department during the past
12 months, complaining of breathlessness with no other respiratory symptoms.
Patients compalained of either acute breathlessness (AB group- starting within the
past 48 hrs.) or chronic (CB-group-more than 48 hrs. duration). All had a chest
X-ray along with spirometry, arterial blood gases and heart ultrasound, having been
rated as normal.Those in whom diagnosis was not primarily established, underent
further testing including hormonal profile, lung perfusion scan, computerized chest
tomography & angiography and respiratory muscle testing. In AB group (31 pts:
15 male & 19 female) aged 46.4±4.7 yrs. the final diagnosis was: 18 pts. (58%)
acute psychogenic hyperventilation syndrome (HS), 11 (36%) anemia due to silent
gastrointenstinal bleeding (GB) and 2 (6%) hyperthyroidism (HT). In CB group
(26 pts:18 male & 8 female) aged 61.3±6.8 yrs. the final diagnosis was: 6 pts.
(23%) HS, 7 (27%) GB, 3 (12%) obesity-deconditioning (OD, 3 (12%) anemia of
renal failure syndrome (RF), 2 (8%), HT 2 (8%), diaphragmatric weakness (DW),
2 (8%) chronic thromboembolic pulmonary disease (TD) and 1 (2%) had brain
tumor (BT). Our results indicate that patients with “NCF”AB was most frequently
due to either HS or GB while those with CB these diagnoses were less frequent.
HS was more frequent in females while GB in males. Even with “NCF”, a minority
of CB patients had DW or or TD which without specific testing might have been
missed.

P3697
Health state and the quality of life in patients with chronic obstructive
pulmonary disease (COPD) in Poland: A study using the EuroQoL-5D
questionnaire
Piotr Boros 1 , Wojciech Lubinski 2 . 1 Lung Function Lab, National TB & Lung
Diseases Research Institute, Warsaw, Poland; 2 Headquarter, The Military
Institute of Medicine, Warsaw, Poland
Introduction: Chronic obstructive pulmonary disease (COPD) is a severe disease
that leads to respiratory disability and a considerably reduced comfort of living
that affects all the aspects of patient activity.
Objectives: The aim of our study was to assess the quality of life (QoL) in patients
with diagnosed COPD using, as the research tool, EuroQoL-5D, a health-related
QoL questionnaire.
Patients and methods: The data were obtained using designed questionnaire by
conducting a cross-sectional survey in a large (N=9310) group of patients with
COPD.
Results: Mild and moderate COPD patients (GOLD stage 1 and 2) constituted
the majority of the study population (16% and 54%, respectively). A perceptible
COPD-related low health state was shown for each stage of the disease, including patients with mild to moderate COPD. Significant differences were observed
between the groups of patients stratified by spirometry results in perceived health
state assessed with the questionnaire and on a visual analogue scale (VAS). Using
linear regression models the association between the health status measured using
VAS scale and comorbidities (especially heart failure), and severe (or very severe)
COPD status were found (p<0.001). Patients with the history of exacerbations had
significantly lower health status assessed by VAS scale (p<0.001).
Conclusions: EQ-5D along with VAS seems to be a useful tool to characterise
health state of patients with COPD. It is noteworthy that also in the milder stages
of the disease there are limitations in various life aspects that are important to the
patients.

P3698
Association of CAT scores with exacerbations and comorbidity in COPD
patients in Greece attended primary care settings
Ioanna Tsiligianni, Dimitra Sifaki-Pistolla, Anna Dakanali, Nikolaos Siafakas,
Nikolaos Tzanakis. Thoracic Medicine, Faculty of Medicine, University of Crete,
Heraklion, Greece
Introduction: Health status measurement with CAT has been proposed for COPD

management in the updated GOLD guidelines. We aimed to investigate CAT score
correlation with AECOPD and comorbidity in a Greek cohort of COPD patients
Methods: Data were selected from 544 COPD patients from Greece through a
prospective cross-sectional study, attending primary health care units. Demographic
data, previous treatment, lung function testing,exacerbations and co-morbidity were
recorded. Chi-square test, bivariate Pearson r correlation and binary logistic regression were applied on data regarding the CAT score, FEV1 (% pred.), FEV1 /FVC
(%) and certain clinical parameters of the disease.
Results: CAT scores classification percentages showed: 38% mild CAT score,
medium impact level 46%, severe score 15% and very severe score 1.0%. 56.9%
of the patients with exacerbated disease had medium CAT score while the 19.6%
of them a high impact score (p<0.001). A positive correlation was found between
CAT scores and risk for exacerbation Odds (95%CI): 1.2 (1.0-3.0), p<0.001 for
the group with moderate impact CAT score, 1.9, (1.4-3.1), p<0.001 for high
impact and 2.1, (1.3-2.9), p<0.001 for very high impact. Patients with comorbidity presented a higher risk of developing high and very high impact of CAT
score: Odds(95%CI): Stroke 2.4 (1.7-4.2), p <0.001, heart failure 1.5, (1.1-1.9),
p<0.001, peripheral vascular disease 1.3 (1.0-1.8), p<0.001, ischemic heart disease 1.8, (1.3-3.0), p<0.001, osteoporosis 1.5(1.2-1.8), p=0.03 and depressive
symptoms 1.3 (1.1-1.8), p=0.04.
Conclusions: The co-existence of other diseases with COPD increases the probability of presenting a worse health status.

P3699
Effects of abdominal visceral obesity measured by bioelectric impedance
analysis on lung function
Seung Ho Choi, Seung Joo Kang, Seong Yeon Kwon. Internal Medicine, Seoul
National University Hospital Healthcare System Gangnam Center, Seoul, Korea
While many studies suggest the impact of obesity on lung function, studies of
abdominal visceral obesity on lung fuction provide inconclusive informations.
The aim of this study was to investigate the association of abdominal visceral fat
mesured by bioelectrical impedance analysis and changes in lung functoin. We
included never-smokers between the ages of 18 and 80yr, who had undergone
spirometry and abdominal adipose tissue analysis with bioelectrical impedance
analysis during March 1, 2008 to December 31, 2010 as part of the health examination. Among a total of 67,368 participants, 54.3% were male. The mean body mass
index and waist circumference among males and females were 24.8 kg/m2 and
87.3cm and 23.1 kg/m2 and 83.2 cm, respectively. Although total adipose tissue of
the abdomen in males was similar to that in females, the ratio of visceral adipose
tissue/total adipose tissue was statistically different. In males, total abdominal
adipose tissue and visceral adipose tissue were inversely associated with the value
of forced vital capacity(FVC) and forced expiratory volume in one second(FEV1).
In females, total abdominal adipose tissue and visceral adipose tissue, but not
subcutaneous abdipose tissue, were inversely associated with absolute FVC and
FEV1 values. In conclusion, abdominal visceral obesity is inversely associated
with lung function.

P3700
Pilot study of reliability of PHQ-9 questionnaire for evaluation of depression
in hospitalized asthmatic patients
Saeid FallahTafti, Ali Cheraghvandi, Mitra Safa, Firouzeh Talischi. Nursing
Research and Pulmonary Health Center, Masih Daneshvari Hospital, Tehran,
Islamic Republic of Iran
In chronic pulmonary disease patients, consideration of physical signs of illness
such as difficulty breathing, etc. as well as psychiatric conditions which occur
due to lack of adaptability with disease are important. In this study it was tried
to evaluate a short and comprehensive questionnaire for screening for psychiatric
disease and the PHQ-9 for depression and GAD-7 for anxiety were evaluated.
This was a cross-sectional study with completion of questionnaire by one interviewer. All asthma patients hospitalized at Masih Daneshvari Hospital during the
summer of 2011 who were able to respond to questionnaire and agreed to participate were included in the study. Demographic information was also collected.
Data was entered into the computer and analyzed via SPSS 12 software.
In total 20 patients participated for the pilot study with mean age of 58±18 years
and 70% were female. Fifty six percent were illiterate and average years of illness
were 9±5 years. Depression and anxiety was found more in women compared
to men which a larger study for significance evaluation is needed. The Cronbach
alpha values for PHQ-9 were 0.645 and for GAD-7 0.837.
The shortness of the questionnaires makes them practical. A larger study is
in progress by researchers for determining validity and reliability of the two
questionnaires and comparison with the GHQ-12.

P3701
The role of inflamatory markers in obstructive pulmonary disease
Biljana Lazovic, Nada Bogdanovic. Pulmonology, University Hospital Center
Zemun, Belgrade, Serbia Pulmonology, University Hospital Center Zemun,
Belgrade, Serbia
Background: Asthma and chronic obstructive pulmonary disease (COPD) are
characterised by airway and systemic inflammation, but little is known about

674s

T UESDAY, S EPTEMBER 4 TH 2012
differences and similarities in inflammatory markers in patients with obstructive
airways disease.
Methods: In 320 adult outpatients serum level of leucocytes, neutorcytes, blood
eosinophils, high-sensitivity C-reactive protein (hs-CRP), fibrinogen were measured.
Results: hs-CRP levels were increased in COPD patients as well as fibrinogen
(p<0.01, p =0.03 respectively), whereas eosinophils were increased in patients
with asthma (p=0.04). There was no difference in leucocytes, neutorcytes. In
the ROC analysis, hs-CRP and fibrinogen had the largest area under the curve
(AUC=0.651; 95% confidence interval (CI) 0.552 to 0.749), with a specifity of
83% and a sensitivity of 42% for the diagnosis of COPD. Serum levels of fibrinogen correlated with the number of smoking pack-years (r=0.218, p=0.001) and
inversely with lung function parameters.
Conclusions: Levels of serum hs-CRP, fibrinogen, blood eosinophils, could identify distinct aspects of local and systemic inflammation in patients with obstructive
airways disease. This might help to differentiate between asthma and COPD in
primary care patients when spirometry is not available.

P3702
Neutrophils and the increased risk of cardiovascular events in severe COPD
Kenji Yazaki 1 , Naoko Kamada 2 , Yoshimi Fujibe 1 , Masayuki Kashima 1 ,
Kenichi Asakura 1 , Mituko Sato 3 , Tazuko Sato 3 , Kenji Kikuchi 4 . 1 Deparment of
Internal Medicine, Yuri Kumiai General Hospital, Yuri-Honjo, Akita, Japan;
2
Department of Treatment at Home, Aiba Shoten Incorporation, Akita, Japan;
3
Department of Nursing, Yuri Kumiai General Hospital, Yuri-Honjo, Akita,
Japan; 4 Department of Neurosurgery and Health, Yuri Kumiai General Hospital,
Yuri-Honjo, Akita, Japan
Introduction: Inflammatory cells and mediators that may lead to destructive
changes in airways, pulmonary vasculature, and lung parenchyma may be associated with an increased risk of cardiovascular events in patients with chronic
obstructive pulmonary disease (COPD).
Aims: We tested the hypothesis that neutrophils in venous blood have a relationship with serum human atrial natriuretic peptide (hANP) and brachial-ankle pulse
wave velocity (baPWV) in COPD.
Methods: Five male outpatients with COPD (83±4 age, forced expiratory volume
in 1 second (FEV1 ) 39.1±7% predicted), all ex-smokers and undergoing long-term
oxygen therapy, were included.
Measurements were obtained monthly for the ratio of circulating neutrophil cell
count to peripheral white blood cell count (neutrophil%), FEV1 , forced vital
capacity (FVC), hANP, and baPWV from July 1,2011, to December 15, 2011.
Results: Neutrophil% (67.4±11.1%) was significantly correlated with BaPWV
(2465.8±652.7cm/s) (rs =0.480702, p<0.05) and hANP (27.6±8.7 pg/ml)
(rs=0.471491, p<0.05). However, BaPWV was not correlated with FEV1 or
FVC.
Conclusions: This report suggests that neutrophils might be involved in the
increased risk of cardiovascular events in sever COPD.

P3703
Status of upper airways in exacerbation of COPD
Evgeny Gilifanov 1 , Vera Nevsorova 2 , Tatyana Tilik 2 , Valentina Kudryavtseva 2 ,
Elena Samoilenko 3 , Sergey Klimov 3 , Boris Lepeiko 3 , Yulia Lepeiko 3 . 1 Chair of
Otolaryngology, Vladivostok State Medical University, Vladivostok, Primorsky
Region, Russian Federation; 2 Chair of Therapy, Vladivostok State Medical
University, Vladivostok, Primorsky Region, Russian Federation; 3 Department of
Pulmonology and Otolaryngology, Vladivostok City Hospital No. 1, Vladivostok,
Primorsky Region, Russian Federation
Environmental tobacco smoke is the most significant factor of development and
progression of COPD. Besides the pathological effects of environmental tobacco
smoke on upper airways cannot be excluded.
Purpose of our study was to study the condition of upper airways at exacerbation of
COPD. Twenty patients (twelve men and eight women) with the second and third
stages of COPD have been examined, index of a smoker was 29.3±1.2. Average
age of patients was 57.9. Control group included twenty non-smokers comparable
in age and sex, not having respiratory disease.
Study of condition of upper airways included the anterior active rhinomanometry, ransport time of the saccharin, endoscopic examination of nasal cavity, X-ray
computed tomography scans paranasal sinus, videostroboscopy, fibrolaryngoscopy,
estimation of acoustic analysis of voice.
Changes in paranasal sinus were characterized by appearance of thickening of
mucosa on the X-ray computed tomography have been determined for sixteen
patients with COPD. According to Lund-Mackay scale the average index was
3.5±0.2; p<0.01. Elongation of transport time of the saccharin as the index of
mucociliary clearance of nasal cavity mucosa has been determined, average index
in the group was for fifteen patients 28.05±2.1; p<0.01. For eight patients the
statistically distinguishable change in larynx has been shown as thickening of free
surface of vocal cords in the form of Reinke’s space edema.
Thus we determined frequent occurrence of upper airways pathology in the form
of edema of paranasal sinus mucosa, elongation of transport time of the saccharin
of nasal mucosa, changes in vocal cords in the form of Reinke’s space edema in
patients with exacerbation of COPD.

P3704
Rib fracture caused by coughing in a young patient
Safak Yildiz 1 , Kuthan Kavakli 2 . 1 Department of Pulmonary Medicine, Eskisehir
Military Hospital, Eskisehir, Turkey; 2 Department of Thoracic Surgery, Gülhane
Military Medical Academy, Ankara, Turkey
Introduction: A cough is a voluntary or involuntary explosive expiration that
protects the lungs against aspiration and promotes the movement of secretions
and other airway constituents upward toward the mouth. Rib fracture which is
caused by coughing usually occurred due to underlying pathologic factors such as
osteoporosis, renal failure, metastatic tumors. We presented a young patient with
rib fracture caused by coughing.
Case report: A 33- year old man has admitted with the complaint of immediate
onset and localized left sided chest pain which was occurred due to coughing
induced by upper airway infection. The history of patient was not significant and
he had no injury to his chest. The crepitation and tenderness were determined on
his physical examination. The thorax computed tomography was revealed a rib
fracture on the left tenth rib. When we evaluate him for an endocrihnopathy, we
did not find any abnormality. We decided that his rib fracture was occurred due to
coughing.

Conclusion: A rib fracture should be considered in mind in a patient who admitted
with immediate onset and localized chest pain.

P3705
Aetiology and outcome of dypnoea in emergency department patients
Stavros Vogiatzis, Klio Eleftheriou, Vasilios Tsaousis, Anna Gavriilidou,
Marianna Kakoura. Dpt of Pulmonology, Papageorgiou General Hospital,
Thessaloniki, Greece
Introduction: Dyspnoea is a common and complex diagnostic problem in ED
patients.
Aim: To record initial diagnoses and outcome in ED cases of dyspnoea in a general
hospital.
Material: Adults whose presenting complaint was dyspnoea during 3 consecutive
summer on calls.
Methods: On site recording of relevant data. SPSS 18 was used for statistical
analysis.
Results: 54(2.9%) patients presented to A&E complaining of dyspnoea out of a
total attendance of 1861 persons.33 were male (61.1%) and the mean age was
66.1 years. At triage severity was characterized as: 1(11.1%), 2(38.9%), 3(33.3%),
4(16.7%), 5(0%). BORG scale of dyspnoea was: 1(5.6%), 2(5.6%), 3(4.8%),
4(31.5%), 5(11.1%), 6(5.6%), 7(11.1%), 8(3.7%), 9(1.9%), 10(9.3%). Onset of
dyspnoea was acute in 7 patients (13%), subacute in 38 patients (70.4%); in
9(16.7%) patients there was acute deterioration of chronic dyspnoea.
Initial diagnoses were: COPD(20.4%), asthma(5.6%), cancer(9.3%), pleuritis(7.4%), haemoptysis(7.4%), pulmonary embolism(1.9%), febrile infection(22.2%), SOAS(1.9%), heart failure(14.9%), coronary artery disease(3.7%),
hypertension(1.9%), neuropsychiatric disease(1.9%) and miscellaneous(1.9%).
Patients were treated at short stay units (3.7%), special departments (48.1%),
ITUs(1.9%), specialist centres(1.9%) and at home(44.4%). The mean duration of
hospitalization was 7±2 days.
Concordance between admission and discharge diagnoses was 90.7%. Additional
medical problems were identified in 25.9% of the patients that presented with
dyspnoea.
Conclusion: Dyspnoea in ED patients is a complex medical problem that requires
meticulous clinical attention.

P3706
The bronchial asthma course change during pregnancy
Roman Bontsevich 1 , Oleg Golovchenko 2 , Vladimir Kulikovsky 3 ,
Ruslan Bontsevych 4 . 1 Internal Medicine, St. Ioasaf Belgorod Regional Clinical
Hospital, Belgorod, Russian Federation; 2 Perinatal Centre, St. Ioasaf Belgorod
Regional Clinical Hospital, Belgorod, Russian Federation; 3 The Chief of the
Hospital, St. Ioasaf Belgorod Regional Clinical Hospital, Belgorod, Russian
Federation; 4 IT and Optimization Department, AXOR ltd, Dnipropetrovs’k,
Ukraine
It is well known, that the course of bronchial asthma (BA) changes at some of
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women during pregnancy. The disease evolves in lighter or severe form. The aim
of work was to analyze how the BA course is changing at pregnant women
Material and methods: During 2010-2011, the BA course at 37 pregnant women
has been studied in perinatal centre of regional hospital. The mean age was
24.2±3.4 years. The average disease duration totaled 7.3±2.7 years. The initial
condition of disease course at women was the following: at 9 cases it was easy
intermitting, including the remission stage, at 16 it was easy persistent, at 10 –
moderate and at 2 - severe.
Results: The course of BA at 21 women during pregnancy (56.8%) didn’t change,
at 9 women (24.3%) it became easier, and at 7 women (18.9%) it went to severe. In most cases exacerbations occurred during the initial symptomatic BA
course (85.6%). The following exacerbation factors were also marked: the wilful
withdrawal of basic medications after the pregnancy identification (54.1%), the
existence of the connection between cold endured before BA exacerbations and
exacerbations itself (29.7%).
Conclusions: The BA course during pregnancy can be accompanied by both the
reductions and exacerbations of semiology. It might be connected with patients’
self-treatment or with the cold endured earlier.

392. Molecular biology of pro- and
anti-inflammatory responses in the lung
P3707
Induction of inflammation, oxidative stress and autophagy in human alveolar
type I epithelial cells following exposure to silver nanoparticles
Martina Zambianchi, Andrew Thorley, Teresa Tetley. Lung Cell Biology,
National Heart and Lung Institute, London, United Kingdom
The use of silver nanoparticles (AgNP) in health products is increasing due to
their antimicrobial activity. However, their impact on health is poorly understood.
It is known that the particle reactivity increases as size decreases, thus AgNPs
may induce inflammatory responses that their bulk sized counterparts do not.
It is known that 50% of inhaled nano-sized (<100nm) particles preferentially
deposit in the peripheral lung. Thus, inhalation of AgNPs might have adverse
effects on the alveolar epithelium. We hypothesize that AgNPs induce an oxidative
stress-dependent proinflammatory response in the human alveolar epithelium and
activate autophagy.
Human alveolar type I epithelial cells (TT1) were exposed to 80nm AgNPs for
up to 24h. IL-6 and IL-8 release was measured by ELISA and reactive oxygen
species (ROS) production measured by dihydroethidium staining. n-acetylcysteine
(NAC) was used to evaluate the role of ROS in mediator release. The plasmid
assay was used to assess free radical-induced DNA damage and the autophagy
markers LC3II/LC3I measured by immunoblotting.
AgNPs induced significant oxidative stress within 4h and IL-6 and IL-8 by
24h. NAC pre-treatment inhibited Ag50μg/ml-stimulation of IL-6 by 60%
(P<0.001). AgNPs induced significant DNA damage (density of supercoiled
fraction: Ag1μg/ml=0.31; Ag50μg/ml=0.073) and induced a significant increase
in the LC3II/LC3I ratio (P<0.01; Ag 50% vs nt), suggesting that AgNPs activate
autophagy.
Our study shows that AgNPs induce oxidative stress-dependent inflammation,
DNA damage and a unique finding of autophagy responses in TT1 cells suggesting
that AgNPs may have adverse effects on the lung.
P3708
Defective macrophage phagocytosis in COPD is associated with reduced
STAT1 phosphorylation
Rebecca Holloway 1 , Peter Fenwick 1 , Iain Kilty 2 , Peter Barnes 1 ,
Louise Donnelly 1 . 1 National Heart and Lung Institute, Imperial College, London,
United Kingdom; 2 Inflammation and Remodelling Research Unit, Pfizer Inc.,
Cambridge, MA, United States
Macrophages are professional phagocytes that maintain sterility and remove invading pathogens. Chronic obstructive pulmonary disease (COPD) is associated
with increased lung macrophages but the lower airways are colonised with bacteria
such as Haemophilus influenzae and Streptococcus pneumoniae. This is associated
with a decreased phagocytic response of COPD macrophages to these bacteria.
IFNγ is increased in COPD airways and is associated with decreased phagocytosis. IFNγ activates the JAK/STAT pathway via phosphorylation of STAT1 to
initiate signal transduction. We hypothesise that reduced phagocytosis in COPD
is linked to STAT1 phosphorylation and JAK/STAT activation. Monocyte derived
macrophages (MDM) from non-smoker, smoker and COPD donors and COPD
lung tissue macrophages (n=3-4) were challenged with fluorescently labelled inert
beads or heat killed bacteria (H. influenzae or S. pneumoniae). IFNγ stimulation
(10ng/ml, 10min) was used as a positive control. STAT1 phosphorylation was
assessed by Western blotting.
STAT1 was phosphorylated in response to inert beads in both non-smoker and
smoker MDM but not in those from COPD donors. In addition, none of the phagocytic prey initiated STAT1 phosphorylation in COPD lung tissue macrophages.

However, IFNγ stimulation caused phosphorylation of STAT1 in all three donor
groups.
To conclude, COPD MDM and lung tissue macrophages are capable of STAT1
phosphorylation although not in response to phagocytic prey. This is in contrast to
non-smoker and smoker cells that show JAK/STAT activation in response to inert
beads. Further investigation of this signalling pathway in phagocytosis may lead
to increased knowledge of COPD pathogenesis.

P3709
The dissociated steroid receptor ligand from plant origin called compound A
(CpdA) inhibits the production of steroid-resistant chemokines induced by
TNFα/IFNγ in airway smooth muscle (ASM) cells in both asthma and healthy
subjects
Latifa Chachi 1 , Adelina Gavrila 1 , Omar Tliba, Christopher Brightling,
Yassine Amrani. 1 Infection, Immunity and Inflammation, Institute for Lung
Health, University of Leicester, England, United Kingdom; 2 Department of
Pharmaceutical Sciences, Thomas Jefferson University, Jefferson School of
Pharmacy, Philadelphia, United States
Corticosteroids (GC) act by two molecular mechanisms known as transactivation or transrepression. Transrepression mediates the vast majority of the
anti-inflammatory actions of corticosteroids, whereas transactivation has been
associated with the unwanted side effects of corticosteroids. One unanswered
question is whether compounds that can dissociate the transactivation from the
beneficial transrepression function of GC could be used to treat severe patients
who are refractory to steroid therapy. The purpose of the present study was to
study the effect of CpdA, a dissociated steroid receptor ligand, on the production of
steroid-resistant chemokines induced by TNFα/IFNγ in ASM cells. We found that
TNFα/IFNγ combination stimulates the expression of CXCl10, CCl5 and CX3Cl1
in both asthmatic and healthy airway smooth muscle cells, with a greater production of CXCl10 and CCl5 by asthmatic cells (n=3 subjects). Pretreating cells with
fluticasone (100 nM, 2 hr) did not affect cytokine-induced expression of CXCl10
while CX3Cl1 levels were significantly increased by 2.3 fold in the presence of
fluticasone. Interestingly, CpdA (5 μM) suppressed cytokine-induced expression
of CXCl10 by 50% while CCl5 and CX3Cl1 responses were completely inhibited
in both asthmatic and healthy cells. These data show that CpdA can inhibit the
expression of steroid-resistant inflammatory genes in airway smooth muscle cells.
This study suggests that dissociated steroid receptor ligands could offer a novel
therapeutic alternative to treat steroid resistance in severe asthmatics.

P3710
Neovascularisation in asthma: Altered angiogenic potential of ASM cells
from asthmatic patients
Laura Keglowich 1 , Michael Roth 1 , Maria Philippova 2 , Thérèse J. Resink 2 ,
Michael Tamm 1 , Peter Borger 1 . 1 Pulmonary Cell Research & Pneumology,
University Hospital, Basel, Switzerland; 2 Signal Transduction, Department
Biomedicine, University Hospital, Basel, Switzerland
Background: Airway remodeling is a key pathology in asthma with increasing
changes of the airway wall structure, including thickening of airway smooth muscle (ASM) bundles and increased vascularisation. ASM cells require oxygen and
nutritions which are delivered via blood vessels. Understanding the mechanism of
neo-vascularisation may therefore lead to novel strategies to counteract remodeling.
Methods: The capacity of ASM cells of asthmatics and non-asthmatics to induce
sprouting was determined with a sprouting assay. To get broad insight into the
factors which may be involved we used an angiogenesis array. Some of the 43
analyzed proteins are of further interest and their concentration was measure by
ELISA.
Results: Conditioned Medium (CM) from ASM cells was applied to a spheroid
assay. In this assay the CM of ASM cells derived from asthmatics lead to more
sprout outgrowth compared to CM derived from controls. Analyzing the CM with
an commercial available angiogenesis array revealed that several angiogenic factors are elevated. The CXC-Chemokines ENA-78, GRO-alpha and IL-8 have been
further analyzed by ELISA and were confirmed to be upregulated in asthmatics.
Conclusion: Our results indicate that the angiogenic potential of ASM cells
from asthmatic patients is higher compared to that of control cells. The ELRmotif-containing chemokines ENA-78, GRO-alpha and IL-8 are upregulated in
asthmatics and might therefore contribute to neo-vascularisation. Counteracting
this process may lead to novel asthma therapies.
Supported by SNF 320030_124905/1.

P3711
TNFα-induced glucocorticoid resistance: Effect of steroidal and non-steroidal
GR agonists, formoterol and inhibition of inflammatory signalling
Christopher Rider 1 , Suharsh Shah 1 , Anna Miller-Larsson 2 , David Proud 1 ,
Malcolm Johnson 3 , Mark Giembycz 1 , Robert Newton 1 . 1 Airway Inflammation
Research Group, University of Calgary, AB, Canada; 2 AstraZeneca R&D,
AstraZeneca, Mölndal, Sweden; 3 Respiratory Science, GlaxoSmithKline,
Uxbridge, Middlesex, United Kingdom
Inhaled glucocorticoids (GCs) w/wo long-acting β2 -adrenoceptor agonists (LABA)
are the most effective treatment for asthma. However, GC insensitivity is a facet
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of severe asthma and COPD. We have examined TNFα-induced resistance to GCdependent transcription by steroidal and non-steroidal GC receptor (GR) ligands
in the absence and presence of a LABA, formoterol.
Methods: GC-dependent transcription was modeled by a simple 2×GRE-luciferase
reporter in human bronchial epithelial BEAS-2B cells treated with TNFα (10 ng/ml)
for 1 h prior to addition of GR ligands, and harvested after 6 h for luciferase assay.
Results: TNFα reduced by 43-54% the ability to drive 2×GRE-dependent transcription by dexamethasone, budesonide, fluticasone propionate or fluticasone
furoate. The GCs des-ciclesonide, GW870086X, RU24858 and the non-steroidal
GR agonist, GSK9027, all showed reduced maximal responses (Emax ) with intrinsic
activities 0.5-0.77 relative to dexamethasone. In each case, TNFα reduced Emax by
a further 39-55%. Conversely, formoterol enhanced GRE-dependent transcription
by each ligand and rescued the resistance induced by TNFα; these effects were
proportional to the Emax of each drug. Statistically significant reversal of TNFαinduced resistance was observed with the c-jun N-terminal kinase inhibitor, JNK8,
and PS-1145, an IκB kinase 2 (IKK2) inhibitor.
Conclusions: TNFα induces GC resistance to steroidal GR ligands that are both
full and partial agonists, as well as to a non-steroidal GR agonist. This effect is
rescued by the addition of formoterol. It is possible that inhibition of inflammatory
signalling may also reduce GC resistance.

P3714
p38 MAPK inhibitors in COPD
Patricia Macedo 1 , Joann Rhodes 2 , Iain Kilty 2 , Peter Barnes 1 , Louise Donnelly 1 .
1
Airway Diseases, National Heart and Lung Institute, Imperial College, London,
United Kingdom; 2 Pfizer, Pfizer Inc, Cambridge, MA, United States
p38 MAPK signalling upregulates inflammation and is known to be increased in
COPD. This study investigated whether p38 inhibitors PF75 and PF32 suppressed
release of inflammatory cytokines from macrophage-lineage cells.
Peripheral blood mononuclear cells (PBMC) and monocyte-derived macrophages
(MDM) were isolated from non-smokers (NS), smokers (S) and COPD patients.
Cells were pre-treated with either p38 inhibitor or dexamethasone (DEX) prior to
stimulation with LPS. Cell media was harvested at 24h and cytokine release (IL-6,
CXCL8, IL-10 and TNF) measured by ELISA.
Both p38 inhibitors and DEX suppressed cytokine release in a concentrationdependent manner in PBMC and MDM. There were no differences between
subject groups.
EC50 values (nM) for DEX, PF75 and PF32 on cytokine release
PBMC
|cline5-7

P3712
The effects of human lung mast cell products on the synthetic functions of
lung fibroblasts
Hatem Alkhouri 1 , Michael Wai-Shing 1 , David Krimmer 2 , Brian Oliver 2 ,
Carol Armour 2 , J. Margaret Hughes 1 . 1 Faculty of Pharmacy, University of
Sydney, NSW, Australia; 2 Woolcock Institute of Medical Research, University of
Sydney, NSW, Australia
Activated mast cell numbers are generally increased in the bronchial wall and
alveolar parenchyma of people with asthma. Mast cells release a wide variety of
cytokines and mediators that may modulate the activities of structural cells such
as fibroblasts and contribute to airway remodelling in asthma.
Objective: To examine the effects of human lung mast cell (HLMC) products on
the synthetic functions of airway and parenchymal fibroblasts.
Methods: HLMC were stimulated with IgE/anti-IgE and their supernatants (SN)
collected after 2 and 24h. The SN were added to serum-deprived airway and
parenchymal fibroblasts for up to 48h. Fibroblast and mast cell cytokine release
and extracellular matrix (ECM) deposition were measured using ELISAs.
Results: Both 2 and 24h HLMC SN significantly increased the synthetic functions
of parenchymal and airway fibroblasts in a concentration-related manner. Release
of CXCL8 was increased up to 3.9 and 3.1-fold from parenchymal fibroblasts
by the 2 and 24h SN respectively. The 2 and 24h SN respectively also increased
IL-6 release from parenchymal [5.8 and 6.6-fold] and airway [8.7 and 22.6-fold]
fibroblasts in a similar manner. Interestingly, although fibronectin deposition was
unchanged, both the 2 and 24h SN significantly increased collagen IV deposition
by airway, but not parenchymal, fibroblasts up to 1.5- fold, whereas only the 24h
SN increased tenascin-C deposition [1.8-fold] by the airway cells.
Conclusions: HLMC products increase lung fibroblast cytokine release and differentially regulate airway and parenchymal fibroblast ECM deposition. Thus HLMC
may promote further inflammation and airway remodelling in asthma.

P3713
TNFα stimulates the expression different chemokines including CXCl10,
CCL5 and CXCL8 in developing airway smooth muscle (ASM) cells:
Modulation by fluticasone and TNFα receptors
Hitesh Pandya 1 , Abubaccar Gassama 1 , Latifa Chachi 1 , Helen Pearson 1 ,
Y.S. Prakash 2 , Erol Gaillard 1 , Yassine Amrani 1 . 1 Infection, Immunity and
Inflammation, Institute for Lung Health, University of Leicester, England, United
Kingdom; 2 Department of Anesthesiology, Mayo Clinic, Rochester, MN, United
States
Corticosteroids are only partially effective in treating children with Chronic Lung
Disease (CLD) or chronic asthma. ’Low to moderate’ doses of steroids are generally effective in limiting symptoms, but higher doses are lead to serious side
effects with little extra effect on symptom control. In this study, we used fetal
ASM cells from human airways to determine their responsiveness to inflammatory
chemokines associated with CLD. Fetal ASM cells exposed to TNFα secrete different chemokines including CXCl10, CCL5 and CXCL8. Pre-treating cells with
fluticasone (0.001-100nM) led to a dose-dependent suppression of all chemokines
although the magnitude of inhibition was greater on CCL5 (over 95%) when compared to CXCl10 or CXCL8 (less than 60%) at 100 nM fluticasone. Using rtPCR,
we also found that expression of cytokine genes was only partially repressed by
fluticasone (100nm). Neutralizing antibodies against TNFα receptors revealed that
engagement of both TNFR1 and TNFR2 mediates TNFα-induced chemokines expression. Our data suggest that generation of pro-inflammatory chemokines by fetal
lung cells is only partially responsive to corticosteroid therapy. The mechanisms
underlying this resistance are unclear.

DEX
TNF
IL-6
CXCL8
IL-10
PF75
TNF
IL-6
CXCL8
IL-10
PF32
TNF
IL-6
CXCL8
IL-10

MDM

NS

S

COPD

NS

S

COPD

n=10
358±273
33.5±13.3
32.4±16.8
25.8±10.1
n=6
9.23±2.87
21.4±9.62
30.8±15.5
4.72±4.59
n=8
1.04±0.38
0.65±0.53
3.37±1.83
1.49±0.68

n=11
46.8±8.23
24.9±10.5
16.0±5.33
240±158
n=10
12.4±4.12
15.1±7.84
1.3±1.06
23.4±17.8
n=9
1.96±0.57
0.10±0.02
1.72±1.05
229±228

n=13
53.2±17.6
43.4±14.1
22.2±9.63
29.5±12.8
n=8
10.6±4.14
43.1±20.3
38.4±34.3
514±327
n=7
1.57±0.64
10.2±8.57
0.99±0.51
2.01±0.87

n=8
13.6±6.98
27±11.2
21.9±11.7
16.1±7.43
n=6
5.47±2.74
4.82±2.74
5.96±3.84
34.6±30
n=6
0.76±0.59
4.97±4.51
2.48±2.4
4.94±4.86

n=11
16.9±10.2
3.14±3
3.45±1.88
23.8±10.4
n=9
3.31±1.48
1.03±0.96
1.71±1.41
3.98±3.83
n=7
0.50±0.34
6.22±6.00
3.7±3.02
1.93±1.41

n=12
62.3±3.01
21.9±11.7
19.3±8.27
126±101
n=7
3.4±0.99
1.91±1.5
0.07±0.03
20.8±12.9
n=6
2.31±0.85
234±232
1.66±1.01
0.65±0.46

mean ± SEM; n = number of subjects.

p38 inhibitors suppress release of inflammatory cytokines and may have a therapeutic role in COPD.

P3715
Effect of beclomethasone dipropionate, formoterol and their combination on
TNF-α-induced ICAM-1 and IL-8 expression in human bronchial epithelial
cells
Silvana Cianchetti 1 , Cristina Cardini 1 , Gabriele Nicolini 2 , Alessandro Celi 1 ,
Pierluigi Paggiaro 1 . 1 Cardiothoracic and Vascular Department, University of
Pisa, Italy; 2 Medical Affairs Department, Chiesi Farmaceutici S.p.A., Parma,
Italy
Background: The adhesion molecule and chemokine expression in the airways
has been implicated in inflammatory lung diseases.
Aim: To investigate the effect of beclomethasone dipropionate (BDP) and formoterol (F) alone and in combination (BDP/F) on TNF-α-induced ICAM-1
expression and IL-8 release in human bronchial epithelial cell line Calu-1.
Methods: Calu-1 cells were treated (30’) with BDP (10-11 –10-5 M) or F (6/100
with respect to BDP) or BDP/F (10-9 /6x10-11 M) or drug diluent (control cells:
CC) and then with TNF-α (200 U/ml; 4 hrs). Surface ICAM-1 expression and IL-8
release were measured by ELISA.
Results: BDP inhibited ICAM-1 expression (mean % decrement±SEM, n=11)
only at the highest concentrations (10-7 M, 10-5 M: 15.3±2.3%, 17.4±2.3%, p<0.05
vs CC) while BDP/F was also effective at lower doses (10-9 /6x10-11 M:16.6±1.6%
vs BDP 10-9 M:7.7±1.3%, p<0.05), achieving an effect comparable to that observed with the highest concentrations of BDP; BDP/F also decreased IL-8 release
(10-9 /6x10-11 M:20.4±6.5% vs BDP 10-9 M:12±4%; p=0.05, n=7). F did not affect
ICAM-1 and IL-8 expression.

Conclusions: BDP in combination with F provided greater inhibition of ICAM-1
and IL-8 expression as compared to each drug. These observations may imply
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that BDP/F exerts anti-inflammatory effects in airways by modulating adhesion
molecule and chemokine expression in bronchial epithelial cells.

P3716
Anti-inflammatory and cytoprotective actions of the endogenous
docosahexaenoic acid (DHA) electrophilic derivative 17-oxo-DHA
Chiara Cipollina 1,2 , Stefania Gerbino 1 , Serena Di Vincenzo 1 , Rosalia Curto 1 ,
Mark Gjomarkaj 1 , Bruce A. Freeman 3 , Francisco J. Schopfer 3 , Elisabetta Pace 1 .
1
Istituto di Biomedicina e Immunologia Molecolare (IBIM), Consiglio Nazionale
delle Ricerche (CNR), Palermo, Italy; 2 Fondazione Ri.MED, Fondazione Ri.MED,
Palermo, Italy; 3 Department of Pharmacology & Chemical Biology, University of
Pittsburgh - School of Medicine, Pittsburgh, PA, United States
Inflammation of the airways is a hallmark of chronic obstructive pulmonary disease
(COPD), one of the leading mortality cause worldwide. Bronchial epithelial cells
and resident macrophages represent the first barrier in the lung against pathogens
and external insults such as cigarette smoke, which is a major risk factor for
COPD. Although the activation of the innate inflammatory response is required
for defence purposes, uncontrolled activation, typical of COPD, leads to chronic
inflammation causing tissue damage and enhanced risk of infection. Currently
there is no therapy able to revert disease progression in COPD and therefore the
search for new drugs is highly active.
Omega-3 derived electrophilic fatty acids have been recently discovered as endogenous anti-inflammatory molecules produced by activated macrophages by the
action of cyclooxygenase-2.
In the present work, the anti-inflammatory and cytoprotective actions of the
electrophilic DHA-derivative 17-oxo-DHA were evaluated in lipopolysaccharideactivated macrophages and in bronchial epithelial cells. We report that 17-oxo-DHA
suppresses LPS-induced TNFalpha production in macrophages and increases intracellular glutathione and the expression of heme-oxygenase 1 in both cell types,
thus providing protection against oxidative stress caused by cigarette smoke and
inflammatory reactions.
Although the molecular mechanisms are still under investigation, overall the
present results support a role for the electrophilic, omega-3 derived 17-oxo-DHA
in limiting inflammatory reactions and modulating the antioxidant response, thus
reducing cellular damage and promoting the resolution of inflammation.

P3717
Comparative anti-oxidant effects of carbocysteine and fluticasone propionate
in cigarette smoke stimulated airway epithelial cells
Elisabetta Pace 1 , Maria Ferraro 1 , Serena Di Vincenzo 1 , Rossella Balsamo 2 ,
Luigi Lanata 2 , Andreina Bruno 1 , Luana Lipari 3 , Mark Gjomarkaj 1 . 1 Institute of
Biomedicine and Molecular Immunology, National Research Council, Palermo,
Italy; 2 Medical Affair, Dompè, Milan, Italy; 3 Istologia ed Embriologia del
Dipartimento di Medicina Sperimentale e Scienze Neurologiche (BioNec),
Università degli Studi di Palermo, Italy
Cigarette smoke extracts (CSE) induce oxidative stress, an important feature in
chronic obstructive pulmonary disease (COPD). Oxidative stress contributes to
the poor clinical efficacy of corticosteroids. Carbocysteine, an anti-oxidant and
mucolytic agent, is effective in reducing the severity and the rate of exacerbations
in COPD patients. The effects of carbocysteine on CSE induced oxidative stress in
nasal and in bronchial epithelial cells as well as the comparison of these anti-oxidant
effects of carbocysteine with those of fluticasone propionate are largely unknown.
The present study was aimed to assess: the effects of carbocysteine (10-4 M) in cell
survival and intracellular reactive oxygen species (ROS) production in CSE stimulated bronchial (16-HBE) and in CSE stimulated nasal (RPMI 2650) epithelial
cells and to compare these effects with those of fluticasone propionate (10-8 M).
Carbocysteine or fluticasone propionate did not induce cell necrosis (propidium
positive cells) or cell apoptosis (Annexin V positive/propidium negative cells) in
16 HBE and in RPMI 2650 at the tested concentrations. CSE increased intracellular ROS production in 16HBE and in RPMI 2650. Fluticasone propionate was
not able to significantly reduce intracellular ROS production in both 16HBE and
in RPMI 2650. Carbocysteine was able to significantly reduce intracellular ROS
production and was more effective than fluticasone propionate in reducing these
CSE mediated effects in both cell lines.
In conclusion, the present study provides compelling evidences that carbocysteine
may be considered a promising strategy in diseases associated to corticosteroid
resistance.

P3718
Effect of hypoxia and cigarette smoke on hypoxia-inducible factor 1α
(HIF-1α) and heat shock protein 72 (HSP72) system of alveolar epithelial cells
Balazs Odler 1 , Katalin Szabo 1 , Krisztina Gal 1,2 , Erna Sziksz 3 , Adam Vannay 3 ,
Attila Szabo 2 , Gyorgy Losonczy 1 , Veronika Muller 1 . 1 Department of
Pulmonology, Semmelweis University, Budapest, Hungary; 2 1st Department of
Pediatrics, Semmelweis University, Budapest, Hungary; 3 Research Laboratory of
Pediatrics and Nephrology, Hungarian Academy of Sciences, Budapest, Hungary
Smoking is the main risk factor of alvolar destruction in emphyseama/COPD.
In COPD airway obstruction causes hypoventilated areas in the lung leading to
alveolar hypoxia. HIF-1 α plays a key role in the defense against hypoxic cellu-

lar damage. The inducible HSP72 has a central role in the maintenance of cell
integrity, apoptosis and cellular immunity. It is unknown, what role HIF-1α and
HSP72 play in cell damage caused by hypoxia and cigarette smoke.
HIF1α and HSP72 mRNA expression using RT-PCR of immortalized alveolar epithelial cells (A549) was analyzed using hypoxia (FiO2 20,9% (control); 13±1%;
6±1%; 1±1%) and treatment with cigarette smoke extract (CSE).
Under hypoxic conditions cell count grew significantly (FiO2 13±1%: 13,33x105;
FiO2 6±1%:13,2x105; FiO2 1±1%: 12,86x105 vs. normoxia FiO2 20,9%:
7,73x105; p<0.01), whereas treatment with CSE decreased cell number compared to control. Mild hypoxia significantly increased HIF-1α mRNA, while
atmospheric oxygen tension resulted in unchanged expression. Severe hypoxia
and CSE treatment significantly lowered HIF-1α mRNA expression in A549 cells
(CSE: 4,30±0,60, FiO2 1±1%: 3,24±1,03 vs. control: 11,671±0,70 arbitrary
unit, p<0,05). HSP72 mRNA expression increased using FiO2 20,9%, in contrast
decreased in all hypoxic and CSE treated cells. Dexamethasone treatment of CSE
treated cells dose-dependently increased HIF-1 α and HSP72 mRNA expression.
Hypoxia increases, whereas CSE treatment decreases alveolar epithelial cell count.
HSP72 mRNA decreases following hypoxic or CSE induced cellular stress, while
severe hypoxia and CSE treatment decreases HIF-1α mRNA expression of A549
cells.

P3719
Role of ICAM-2 in neutrophil transepithelial migration in the lung
Carine Rebeyrol 1 , Joanna C. Porter 1,2 . 1 Centre for Respiratory Research,
University College London, United Kingdom; 2 Respiratory Medicine Service,
University College London Hospitals NHS Trust, London, United Kingdom
Many inflammatory diseases of airways including COPD and cystic fibrosis are
characterized by migration of neutrophils from the interstitium across the respiratory epithelium into the airspaces. Neutrophil transepithelial migration (egression)
across the bronchial epithelial cell (BEC) barrier promotes resolution of inflammation, whereas movement across the alveolar epithelial cell (AEC) barrier, often
required for pathogen control, may prove detrimental to the human and resulting
lung injury.
We have shown that intercellular adhesion molecule (ICAM)-2 is required for
leukocyte migration across the bronchial epithelium. We have then used immunohistochemistry (IHC), to show that although ICAM-2 is expressed on the bronchial
epithelium there is very little expression on the alveolar epithelium in normal
human lung. Our hypothesis is that egression of neutrophils across the bronchial
and alveolar epithelia are differentially regulated, and that understanding these
processes is essential to develop effective ways to promote safe resolution of
inflammation.
Primary human (h)BECs and AECs are grown at air liquid interface on Transwell™ collagen coated polyester membranes. Then, the cells are stimulated with
pro-inflammatory mediators (TNF-α, TGF-β, LPS) for 4h or 24h. IHC, qRT-PCR,
western blot and flow cytometry assays of ICAM-2 are performed. The role
of ICAM-2 in neutrophil migration across hBEC and hAEC monolayers in the
physiological basal to apical direction is observed.
Our results establish the role of ICAM-2 in regulating neutrophil-epithelial interactions in the lung and the central role of this molecule in the resolution of
inflammation.

P3720
Anti-inflammatory effects of adiponectin in A549 cells exposed to TNFα and
IL-1β
Ersilia Nigro 1,6 , Olga Scudiero 1,2 , Daniela Sarnataro 1 , Maria
Ludovica Monaco 1,6 , Nicolina De Rosa 3 , Matteo Sofia 4 , Andrea Bianco 5 ,
Aurora Daniele 1,6 . 1 CEINGE – Biotecnologie Avanzate S.c.a.r.l., SUN, Seconda
Università di Napoli, Naples, Italy; 2 Dipartimento di Biochimica e Biotecnologie
Mediche, Università degli Studi di Napoli “Federico II”, Naples, Italy; 3 Unità
Operativa di Anatomia Patologica, AORN “Monaldi”, Naples, Italy; 4 Unità
Operativa Complessa di Malattie dell’ Apparato Respiratorio, Università degli
Studi di Napoli “Federico II”, Naples, Italy; 5 Dipartimento di Scienze per la
Salute, Università del Molise, Campobasso, Italy; 6 Dipartimento di Scienze
Ambientali, SUN, Seconda Università di Napoli, Caserta, Italy
Adiponectin (Acrp30) is an insulin-sensitizing hormone with beneficial effects on
a number of biological and metabolic processes by two widely expressed receptors,
AdipoR1 and AdipoR2. To date, the role of Acrp30 in lung is not completely
assessed but altered levels of Acrp30 and modulated expression of both AdipoRs
have been described in Chronic Obstructive Pulmonary disease (COPD) (1). Lung
inflammation, a crucial component of COPD progression, is mainly sustained by
two potent pro-inflammatory cytokines: Tumor Necrosis Factor α (TNFα) and
Interleukin 1β (IL-1β). These mediators in turn propagate and perpetuate the
inflammation also through NF-κB, a transcriptional factor for many genes involved
in inflammation, injury and stress in lung. In this study we analyzed the effects of
Acrp30 on human alveolar epithelial cell line (A549) selected as an in vitro model
of lung epithelia. We treated A549 cells with TNFα or IL-1β and visualized the
NF-κB nuclear transactivation by confocal microscopy. Successively, we evaluated
the role of Acrp30 in this process: we treated the cells with Acrp30 and subsequently with TNFα or IL-1β and analyzed NF-κB nuclear transactivation. Finally,
we investigated by western blotting the phosphorylation status of ERK1/2 kinase,
one of the main molecules involved in Acrp30 signal pathway. A better elucidation
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of the Acrp30 role in the control of local lung inflammatory state may contribute to
develop new therapeutic approaches in inflammatory diseases as COPD, a major
cause of morbidity and death worldwide.
Acknowledgment: PRIN 2007; Regione Campania, DGRC 1901/2009
Reference:
[1] Daniele A et al. Int J Biochem Cell Biol. 2012 Mar;44(3):563-9.

P3721
Size-dependent particle uptake and trafficking by antigen presenting cells in
different anatomical respiratory tract compartments
Fabian Blank 1 , Deborah Strickland 2 , Philip Stumbles 2,3,4 , Patrick Holt 2 ,
Christophe von Garnier 1 . 1 Respiratory Medicine, Berne University Hospital,
Berne, Switzerland; 2 Cell Biology, Telethon Institute for Child Health Research,
Perth, WA, Australia; 3 School of Veterinary and Biomedical Sciences, Faculty of
Health Sciences, Murdoch University, Perth, WA, Australia; 4 Centre for Child
Health Research, University of Western Australia, Perth, WA, Australia
Effects of biomedical particles on lung antigen presenting cells (APC) such as
dendritic cells (DC) and alveolar macrophages (AM) remain poorly understood to
date.
BALB/c mice intra-nasally received different sized (20nm, 50nm, 100nm, 200nm,
1000nm) fluorescent polystyrene particles. Two and 24h after instillation, FACS
and confocal microscopy were performed on main conducting airways lung
parenchyma, lung draining lymph nodes (LDLN) and BALF to analyse particle
uptake in CD11b-/CD103+ DC and AM.
In airways, frequencies of particle+ DC 24h after exposure were higher for
20nm particles compared to 1000nm particles (12.0±3.2% vs. 1.220±0.3%;
p=0.0283). At 24 hours, in lung parenchyma DC, preferential uptake of 20nm
(43.5±3.5%, p=0.0001) and 50nm particles (36.2±0.4%, p<0.0001) occurred,
compared to 1000nm particles (9.700±0.9%). These changes mirrored LDLN,
where DC preferentially trafficked 20nm (17.8±2.3%, p=0.0038) and 50nm particles (20.4±1.2%, p< 0.0001) compared to 1000nm particles (3.477±0.8%). AM
ingested all sizes with a preference for, smaller particles (20nm: 88.0±1.8%,
p=0.0001; 50nm: 8.6±0.5 79.5±1.2%, p<0.0001; 100nm: 69.2±2.1%, p=0.0041;
200nm: 61.5±2.1%, p=0.0361; 1000nm: 53.72±1.5%) 24h after exposure. Following uptake, DC up regulated expression of CD40 and CD86 independently of
particle size. Confocal microscopy confirmed uptake and size distribution in AM
and DC in situ.
Particle size is a key factor determining uptake and trafficking from the lung to
LDLN. This has important consequences on downstream immunological effects of
both ambient inhaled particles and novel carriers for pulmonary delivery of drugs
or vaccines.

P3722
Airway region-specific effects of carbon black nanoparticles (CBNP)
Sandra Schlick, Heinz Fehrenbach. Experimental Pneumology, Research Center,
Borstel, Germany
CBNP are present in industrially produced soot used for reinforcement of elastomers (e.g. in tyres) but also for paints, toner and batteries. CBNP may have lung
cytotoxic and pro-inflammatory effects.
The commercially available CBNP Printex 90 (P90) and the quartz DQ12 were
shown to possess cytotoxic and pro-inflammatory properties in mice and human
epithelial cell lines. We sought to investigate whether these particles exert similar
effects in distal versus proximal airway explants of mice.
The impact of CBNP on different airway regions was assessed by microdissection of proximal and distal airways from mouse lungs and ex vivo stimulation.
Cytotoxicity was measured by LDH release and cytokine mRNA expression by
qRT-PCR.
In contrast to previous findings in mice and epithelial cell lines our study could
not show pro-inflammatory effects of P90 or DQ12 on microdissected airways.
IL-1 β, KC and TNF α mRNA expression was unchanged. There was only a trend
towards slightly upregulated IL-6 expression in proximal airways incubated with
P90. Incubation with DQ12 did not result in increased cytotoxicity in distal and
proximal airways which is also different from findings in cell culture. A slight
increase in cytotoxicity was indicated with increasing P90 concentrations.
Although our results do not show significant cytotoxic or pro-inflammatory effects
of P90 and DQ12 on proximal and distal airways, this does not exclude that
oxidative stress, apoptosis or proliferation of airway cells are affected by P90 or
DQ12. In the future, chemically modified CBNP will be analysed to reveal the
impact of functional surface groups on the particle’s toxicological properties.
Supported by the BMBF: joint project Carbon Black (03X0093A).

P3723
Targeting miRNA-based medicines to cystic fibrosis airway epithelial cells
using nanotechnology
Paul J. McKiernan 1 , Orla Cunningham 1,2 , Noel G. McElvaney 1 , Sally
Ann Cryan 2 , Catherine M. Greene 1 . 1 Department Medicine, 2 School of
Pharmacy, Royal College of Surgeons in Ireland, Dublin, Ireland
Cystic Fibrosis (CF) is characterised by chronic pulmonary inflammation. microRNAs (miRs) are regulatory RNAs which inhibit gene expression. miR-126, a

regulator of TOM1, is decreased in CF bronchial brushings; TOM1 is reciprocally
increased. Polymeric nanoparticles of Polyethylenimine (PEI) and Chitosan-TPP
can be used to deliver nucleic acids into bronchial epithelial cells. Here a proofof-concept study was performed testing their efficacy at delivery of premiR-126
into non-CF and CF bronchial epithelial cells lines. PremiR-126-nanoparticles
were prepared and characterized using a Zetasizer and used to transfect CFBE41oand 16HBE14o- cell lines. RNA extraction was carried out 24h post transfection,
cDNA was prepared and miR-126 and TOM1 expression was assessed using qRTPCR. Toxicity was measured by high content analysis (HCA). Over-expression
of miR-126 resulted in down-regulation of TOM1 in both cell types. The use
of polymeric, cationic nanoparticles was shown to efficiently deliver premiR-126
into cells in order to achieve this knockdown. PremiR-126 encapsulated in PEI
at a nanoparticle/premiR (N/P) ratio of 1:1 resulted in knockdown of TOM1 in
CFBE41o- cells, with a reduction of ∼47% in TOM1 expression in comparison
to a scrambled negative control complexed with commercial transfection reagent
(p≤0.05). HCA showed no significant difference in cell counts between untreated
cells and cells treated with PEI- and chitosan-TPP-premiR-126 nanoparticles,
suggesting they are relatively non-toxic. miRs are potential novel targets for respiratory gene therapy and could be targeted to CF bronchial epithelial cells in the
lungs using PEI nanoparticles.
Funding: SFI and HRB PhD/2007/11.

P3724
Effect of anti-IgE therapy on microRNAs in the lungs of mice with
allergen-driven airway remodeling
William Henderson 1 , Jun Xue 1 , Federico Farin 2 , Richard Beyer 2 ,
Theo Bammler 2 . 1 Medicine, University of Washington, Seattle, WA, United
States; 2 Environmental Health, University of Washington, Seattle, WA, United
States
Rationale: Current therapies have had limited effect on structural airway changes
in patients with asthma. We recently found that anti-IgE therapy significantly
decreased established airway hyperresponsiveness and subepithelial fibrosis in a
mouse asthma model (Henderson et al., AJRCCM 183: A4066, 2011). MicroRNA
(miRNA or miR)s, small non-coding RNAs, are key regulators of gene expression
that may serve as novel biomarkers and therapeutic targets in disease states.
Study Aim: Determine the effect of anti-IgE therapy on miRNA expression in a
mouse asthma model with airway remodeling.
Methods: Mice periodically given OVA (days 14-163) were treated with 100 μg
monoclonal rat IgG1 anti-IgE (R35-92, Pharmingen) (OVA/anti-IgE group), rat
IgG1 isotype control antibody (OVA/IgG1 group), or saline (OVA/Saline group)
days 73-75, and then once weekly until day 163 when lung miRNA was isolated.
MiRNA transcriptional profiling was carried out using Affymetrix GeneChip
miR 2.0 arrays with data analysis by Bioconductor limma package. MiRNAs
whose expression was changed >1.5-fold (p<0.05) were considered differentially
expressed.
Results: 21 miRNAs were significantly changed in the OVA/Saline group vs
saline-treated controls including upregulation of profibrotic miR-21 and miR-155.
MiRs 467e, 511, and 744* were downregulated and the antifibrotic miR-16*
upregulated in the OVA/anti-IgE group vs the OVA/IgG1 group.
Conclusions: The ameliorating effect of anti-IgE treatment on established airway
remodeling in this asthma model is likely mediated by its differential effects on
gene expression in the lung. Our data direct attention to key miRNAs that may
serve as biomarkers for this remodeling process.

P3725
microRNA profiling of murine alveolar epithelial type II cells
Stefan Dehmel, Katharina Singer, Rabea Imker, Oliver Eickelberg,
Melanie Koenigshoff, Susanne Krauss-Etschmann. Comprehensive Pneumology
Center, Klinikum der Universitaet Muenchen, Helmholtz Zentrum Muenchen,
Germany
Rationale: Alveolar epithelial type II cells (ATII) have key roles in innate immune response, surfactant production and as precursors for ATI cells (Mason RJ,
Respirology, 2006). To obtain insight in gene regulatory networks specific for ATII
we established a method for negative isolation of ATII cells and investigated their
microRNA (miR) profiles.
Methods: Single cell suspensions were prepared from whole lungs of female
C57BL/6 mice (6-12w) using dispase and mechanical dissociation. ATII were
obtained by sorting (BD FACS Aria II) CD45-/CD31-/autofluorescence-high cells
(sATII). Sorted cells were characterized by flow cytometry, immunocytochemistry
(ICC) and RT-qPCR. MiR profiling was performed using TaqMan® Array Cards
(ABI). MiR profiles of sATII were compared to cells obtained by panning (pATII)
according to a standard method (Koenigshoff M et al., JCI, 2009) using negative
selection in antibody-coated (CD45, CD16/32) petri dishes.
Results: Up to 99% of sATII cells were CD45-/CD31-/CD74+. sATII expressed
higher mRNA levels for SP-C while mRNAs for CD31, CD45, ZO-1 and α-SMA
were expressed at lower levels compared to pATII. mRNA levels for CD74, AQP5
and SP-A were similar in both populations. ICC confirmed proSP-C expression
on sATII. MiR profiling revealed 117 miRs expressed at equal abundance (-1.5x
to 1.5x) in sATII and pATII. 128 miRs were up- (>1.5x) and 64 miRs were
down-regulated (<-1.5x) in sATII compared to pATII. In addition, 3 miRs were
only detectable in sATII while 14 miRs were unique to pATII.
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Conclusion: This study presents novel data on microRNAs expressed in an important pulmonary cell type. Further analysis by in silico enrichment analysis may
reveal ATII-specific mRNA targets and signalling networks.

P3726
The lung in a dish – A new tool to study interactions of inhaled
(nano)materials with lung cells
Corinne Jud 1 , Silvia Angeloni 2 , Loretta Müller 3 , Martha Liley 2 ,
Alke Petri-Fink 1 , Barbara Rothen-Rutishauser 1 . 1 Adolphe Merkle Institute,
University of Fribourg, Marly, Switzerland; 2 Centre Suisse d’Electronique et de
Microtechnique, CSEM SA, Neuchâtel, Switzerland; 3 Center for Environmental
Medicine, Asthma and Lung Biology, University of North Carolina, Chapel Hill,
United States
The human lung is exposed to a huge number of nanosized materials with each
breath. To study the interaction of those materials with the lung, biomimetic cell
culture models are needed.
The human air-blood tissue barrier consisting of epithelial cells, the basal lamina
and endothelial cells is less than 1μm thick. Conventional cell culture inserts have
a thickness of ∼10μm which has been a major drawback to establish realistic models. Therefore, a novel ultrathin porous membrane with a thinness of 500nm was
developed to refine an established human air-blood tissue barrier model consisting
of epithelial cells (A549), monocyte-derived macrophages and dendritic cells by
replacing the conventional inserts with the novel membranes but also complement
it with endothelial cells (EA.hy926).
Epithelial cells seeded on the upper side of the membrane and endothelial cells on
the lower side grow to confluence and form a tight bilayer. Immune fluorescence
stainings revealed the typical characteristics of epithelial/endothelial cells and
specific markers (von Willebrand factor and PECAM) were exclusively detected in
the endothelial cell layer. Experiments with all four cell types have been performed
and showed that all cell types can be cultured together as a quadruple model on
the new ultrathin membrane.
Once fully established and characterized, this new system will offer an advanced
3D cell culture model of the human airway barrier and an excellent tool to study
the effects of inhalable substances (e.g. nanomaterials) with a realistic lung model.
This will significantly reduce the number of animals used to perform inhalation
risk assessments and will offer a controlled system for different studies.

393. Cell culture and animal models of lung
disease
P3727
Pulmonary haptoglobin (pHp) is a scavenger system preventing arterial
leakages
M. Abdullah 1 , E. Vollmer 1 , P. Zabel 2 , N. Reiling 3 , C. Vock 4 , T. Goldmann 1 .
1
Clin.& Exp. Pathology, Research Center, Borstel, Germany; 2 Clinical Medicine,
Research Center, Borstel, Germany; 3 Microbial Interface Biology, Research
Center, Borstel, Germany; 4 Experimental Pneumology, Research Center, Borstel,
Germany
Haptoglobin is a long known molecule. The recently discovered pHp variant is
coming into focus in the coarse of immunoregulatory events in the human lung.
Here we describe the fast release of pHp upon different stimuli using a human tissue
culture model, cultivated BAL-cells and a cell line (A549). Dependent from the
certain cell types we show that pHp get released in different time frames. Whereas
the macrophages need up to 36h of stimulation with LPS dexamethasone or IL6,
epithelial cells react much faster. We regularly measured reasonable amounts of
pHp in the supernatants of human tissue cultures after stimulation periods as short
as 5 minutes. Due to the well known anti-inflammatory properties of haptoglobin
and the capability to bind and neutralize free hemoglobin, we propose pHp to
be a local first line immunoregulatory molecule which could play a crucial role
in quickly fixing alveolar damages e.g. due to arterial leakage. The signalling
leading to pHp-release need to be illuminated, however, the speed makes it easy to
speculate about a system that is largely independent from the common pathways
such as TLR-signaling.

P3728
Nitric oxide biosynthesis by primary ciliary dyskinesia respiratory epithelial
cells is similar to non-PCD patients
Woolf Walker 1,2 , Claire Jackson 1,2 , Peter Lackie 1 , Jane Lucas 1,2 . 1 Primary
Ciliary Dyskinesia Research Group, Clinical and Experimental Sciences, Faculty
of Medicine, University of Southampton, United Kingdom; 2 Primary Ciliary
Dyskinesia Diagnostic Service, Faculty of Medicine, University of Southmpton,
United Kingdom
Introduction: The mechanism for the extremely low levels of nasal nitric oxide

(NO) seen in patients with primary ciliary dyskinesia (PCD) has not been elucidated. A hypothesis has been that the respiratory epithelial cells in these patients
do not biosynthesise normal levels of NO. NO is rapidly metabolised to nitrite,
which is considered to be a surrogate marker of NO.
Aims: To compare the total nitrite concentrations of differentiated ciliated respiratory epithelial cells from PCD and non-PCD patients at baseline and following
stimulation.
Methods: Airway epithelium from PCD and non-PCD patients was obtained by
nasal brushing and cultured at air liquid interface (ALI) until differentiated and
ciliated. PBS was incubated for 30 minutes on the apical surface of the ALI cultures
and total nitrite detected by kit assay (Enzo Life Sciences). Basolateral incubation
with 10 mg/ml IL-1β/IFNγ/TNFα for 18 hours stimulated NO biosynthesis via
nitric oxide synthase (NOS) activity.
Results: Total nitrite concentration in differentiated PCD (n=5) and non-PCD
(n=7) cultured epithelium was similar both at baseline, 16.1±1.1 mmol/l and
17.8±3.2 mmol/l respectively (mean±SD, p=0.14) and after stimulation; PCD
(n=4) 32.0±12.7 mmol/l and non-PCD (n=4) 33.2±11.0 mmol/l respectively
(p=0.46).
Conclusion: NO biosynthesis in differentiated ciliated airway epithelium from
PCD patients is similar to non-PCD patients at baseline and following NOS
stimulation. As nasal NO is increasingly used for screening of PCD, further work
assessing the upper airway’s role in the low levels of nasal NO seen is warranted.
Data collection continues.

P3729
Epithelial ciliary beating analysis in chronic airway diseases
Mustapha-Kamel Khellouffi 1 , José Geraldo 1 , Marius Socol 1 , Jules Dupire 1 ,
Céline Garulli 1 , Annie Viallat 1 , Pascal Chanez 1,2 , Delphine Gras 1 . 1 Adhesion
and Inflammation, UMR CNRS 7333 INSERM U1067, Marseille, France;
2
Clinique des Bronches, Allergie et Sommeil, APHM Aix-Marseille University,
Marseille, France
Human bronchial epithelial cells (HBEC) activation and increased mucus production are constant features of epithelium in chronic airway diseases. However, the
mechanisms and involvement of mucociliary component are poorly understood in
these diseases. We used an in vitro model of bronchial epithelial cell culture in
air/liquid interface obtained from bronchial biopsies of asthmatic patients (mild
and severe) or COPD patients. We questioned the regulation of mucociliary couple
in this system using an original approach combining biology and physics.
Methods: HBEC obtained after processing biopsy were expanded on tissue
culture-treated plastic and then, were plated on uncoated nucleopore membranes
in air-liquid interface for 21 days to obtain a mucociliary phenotype. For each
epithelium re-differenciated in vitro, we first measured thickness and ciliary beating frequency (CBF). We used fast videomicroscopy (37°C). The effect of mucus
presence on cilia beating was assessed by measuring frequency before and after
washes with PBS.
Results: Preliminary results are presented in table 1 and are expressed as median
(min-max).
Conclusion: At present we did not find any major change in the velocity of cilia
beating according to the airway diseases in our air-liquid interface system. The
contribution of mucus should be better investigated.
Epithelium thickness and Ciliary beating frequency obtained in air-liquid interface model

Thickness (μm)
CBF (before wash) (Hz)
CBF (after wash) (Hz)

Controls
(n=2)

Mild Asthmatics
(n=5)

Severe Asthmatics
(n=4)

COPD
(n=3)

43 (33–53)
16 (12–20)
19 (16–21)

38 (33–43)
17 (15–20)
19 (14–21)

42 (35–50)
19 (16–24)
19 (17–21)

51 (45–53)
14 (13–21)
14 (13–21)

P3730
Air liquid interface culture can alter ciliary beat pattern in epithelium from
primary ciliary dyskinesia patients
Claire Jackson 1,2 , Janice Coles 1,2 , Patricia Goggin 1 , Amanda Harris 1 ,
Jane Lucas 1,2 . 1 Primary Ciliary Dyskinesia Diagnostic Service, University
Hospital Southampton Foundation Trust, Southampton, Hampshire, United
Kingdom; 2 Primary Ciliary Dyskinesia Research Group, Faculty of Medicine,
Clinical and Experimental Sciences, Southampton NIHR Respiratory Biomedical
Research Unit, Faculty of Medicine, University of Southampton, Hampshire,
United Kingdom
Introduction: Primary Ciliary Dyskinesia (PCD) is a rare inherited heterogeneous
disorder of cilia, impairing mucociliary clearance. PCD is diagnosed by low nasal
nitric oxide concentration, abnormal airway ciliary function with corresponding
ultrastructural defects, excepting atypical cases. PCD may be differentiated from
secondary dyskinesia by assessing differentiated ciliated epithelium at air liquid
interface (ALI).
Aim: To evaluate ciliary beat pattern (CBP) on PCD airway epithelium before and
after ALI culture.
Method: Ciliary function of nasal brushing epithelium from 9 PCD patients with
ultrastructure defects confirmed by TEM, was analysed (n=10 cell clusters) at
37°C by high-speed video microscopy (100x oil objective). Confluent basal ep-
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ithelial cells on 0.3 mg/ml Purecol (Nutacon) coated 12 mm transwell inserts were
differentiated over 21 days in 1:1 BEGM:DMEM with SingleQuots (Clonetics,
Lonza) and 100 nM retinoic acid. Ciliated ALI membranes were excised and cilia
and ciliary function re-examined.
Results: Three ALI cultures (33.3%) retained their CBP compared to the original
epithelium: 2/9 completely static cilia; 1/9 static with twitching cilia. Six ALI
cultures (66.7%) continued to exhibit abnormal CBP but the phenotype changed
following ALI culture: 5/9 static with twitching cilia became completely static
on ALI; 1/9 dyskinetic with static cilia became completely static on ALI and
additionally dynein arm defects altered from 60 to 98% after culture.
Conclusions: The diagnosis of PCD remained clear before and after ALI culture,
however we observe that ciliary function and percentage defect rate may alter in
epithelial cell culture at ALI.

P3731
Intrinsic and environmental factors contribute to ciliary dysfunction of
human airway epithelial cells in asthma
Wing Yan Heidi Wan 1 , Lucy B. Woodman 1 , Robert A. Hirst 2 , Edith Gomez 1 ,
Andrew J. Wardlaw 1 , Christopher O’Callaghan 2 , Christopher E. Brightling 1 .
1
Institute for Lung Health, Glenfield Hospital, Department of Infection, Immunity
and Inflammation, University of Leicester, United Kingdom; 2 Institute for Lung
Health, RKCSB, Leicester Royal Infirmary, Department of Infection, Immunity
and Inflammation, University of Leicester, United Kingdom
Dysfunctional epithelial ciliary function plays a major role in chronic respiratory
diseases such as asthma. However the underlying mechanism is not yet clear. We
hypothesized that ciliary dysfunction of distal epithelial cells is due to intrinsic
and/or environmental factors.
Primary human basal epithelial cell cultures were differentiated in vitro (ALI). Following pre-incubation ±antibiotics and exposure to fresh asthmatic sputum for 24h
cell strips were collected. Videos of ciliary epithelial side profiles were recorded
using a high-speed camera. Ciliary beat frequency (CBF) and beat patterns were
assessed. Microbiology was assessed by routine culture & qPCR, reactive oxygen
species (ROS) generation by DCFDA assays.
Asthmatic and healthy ALI showed a similar baseline ciliary function. The effect
of asthmatic sputum, without antibiotics, on ciliary function in asthmatic ALI is
shown below:

CBF (Hz)
% Normal cilia
% Static cilia

Healthy (n=5)

Asthmatic (n=6)

1.9±0.8
–15.0±10.8
–2.3±4.8

–2.3±1.6*†
–24.0±6.0*
27.3±13.0*†

P3733
A novel method for harvesting and culturing airway epithelial cells from
neonates
David Miller 1 , Graham Devereux 1 , Steve Turner 1 , Daniella Spiteri-Cornish 1 ,
Peter Danielian 2 , Alison Scaife 3 , Garry Walsh 3 . 1 Department of Child Health,
Royal Aberdeen Children’s Hospital, Aberdeen, United Kingdom; 2 Scanning
Department, Aberdeen Maternity Hospital, Aberdeen, United Kingdom; 3 Institute
of Medical Science, Aberdeen University, Aberdeen, United Kingdom
Introduction: The airway epithelium is considered important in the pathogenesis
of several respiratory conditions including asthma.While studies of airway epithelial cell(AEC) cultures obtained from adults and children have provided valuable
insight into the role of these cells in airway disease, little is known about how
neonatal AEC phenotype impacts on respiratory disease in later life.We describe
a novel method for culturing nasal AEC within days of birth.
Methods: AEC were sampled from healthy, unsedated infants within 72 hours
of birth by gently brushing both nostrils with an interdental brush. Brushes were
agitated in specialised AEC growth media and primary cell monolayers grown to
confluence before sub-culture.IL-8 concentrations were measured in supernatants
from tertiary passage AEC monolayers at rest and after exposure to IL-1β &
TNF-α(both at 10ng/ml).
Results: Sampling was acceptable to parents and there were no adverse effects.
Primary cultures were successfully established in 74(82%) of 90 neonates sampled. Epithelial lineage of the cells was confirmed by morphological analysis
and positive immunostaining for cytokeratin 19 and negative staining for potentially contaminating cell types.Constitutive IL-8 secretion was observed and was
upregulated by cytokine stimuli.
Conclusion: We describe a safe, minimally invasive and reproducible method of
culturing AEC from neonates suitable for functional cell analysis and amenable to
large population based studies.This novel technique offers a unique opportunity to
study “naïve” AEC not yet exposed to the confounding effects of environmental
pollutants and pathogens and may prove useful in elucidating the early origins of
respiratory disease.

P3734
CSE exposure abrogates regulatory effects of the bronchial epithelium on B
cell survival and IgA production in a coculture system. A pivotal role of TACI
Maha Zohra Ladjemi 1 , Bruno Detry 1 , Marylène Lecocq 1,3 , Yves Sibille 1,2 ,
Charles Pilette 1,3 . 1 Institut de Recherche Expérimentale & Clinique, Pole de
Pneumologie, ORL & Dermatologie, Université Catholique de Louvain (UCL),
Brussels, Belgium; 2 Service de Pneumologie, Cliniques Universitaires de
Mont-Godinne, Yvoir, Belgium; 3 Service de Pneumologie & Centre de l’allergie,
Cliniques UCL Saint-Luc, Brussels, Belgium

p<0.05 compared to *no change (Wilcoxon), † healthy (t-test).

Bacterial load increased overtime but was not different between groups. ROS
generation was increased in asthmatic vs healthy basal cells (LogEC50 -0.5±0.2
vs -1.3±0.2, p=0.05).
Our data suggests that both extrinsic factors i.e. bacterial load and intrinsic abnormalities e.g. ROS handling may contribute to the asthmatic ciliary dysfunction.

P3732
Developing a novel in vitro 3D airway model to provide a viable alternative to
animal use in asthma research
Gavin Morris 1 , Leigh-Anne Carroll 2 , Alan Knox 3 , John Aylott 2 ,
Amir Ghaemmaghami 4 , Felicity Rose 1 . 1 Drug Delivery and Tissue Engineering,
University of Nottingham, United Kingdom; 2 Biophysics and Surface Analysis,
University of Nottingham, United Kingdom; 3 Respiratory Medicine, University of
Nottingham, United Kingdom; 4 Immunology and Allergy, University of
Nottingham, United Kingdom
Studies into airway disease have been limited to whole animal in vivo or single
cell-type in vitro studies. In asthma, mouse immunological studies have lead to
our understanding of the Th2 paradigm, but this reveals only a modest proportion
of the human condition. In vitro primary cells studies provide insight into the
underlying signaling mechanisms in airway disease, but tissue cultured-plastic
restricts cell growth to a 2D monolayer. Reliance on these traditional platforms
is decreasing as current protocols (such as using electrospun matrices) provide a
better 3D environment for cells to inhabit in vitro.
We are developing a tissue engineered 3D model of an airway bronchiole containing the three main structural cells (epithelial, fibroblast, and smooth muscle)
sourced from both healthy and asthmatic patients. Using defined electrospinning
parameters we have developed both nano- and micro-fibrous scaffolds to support
the cell types within a 3D environment. Once the cell types have been grown
on their tailored scaffolds, they are combined to form a simple construct of the
bronchiole and held in a flow perfusion bioreactor to provide effective nutrient
exchange and metabolic waste removal.
We have optimized a nanofibrous polyethylene tetraphthalate (PET) electrospun
scaffold for epithelial cell growth and differentiation. Fibroblast and smooth muscle
cells have been successfully cultured on a microfibrous PET electrospun scaffold.
The scaffold system provides a platform to investigate cell-cell interactions within
a bi- or tri-culture system. Preliminary data suggest fibroblasts play an important
role in epithelial cell responses to airway inflammatory mediators.

Background: Chronic obstructive pulmonary disease (COPD) is associated with
chronic airway inflammation and structural remodelling, in particular of the epithelium, which is impaired in its capacity to transport immunoglobulin (Ig) A.
Although COPD is mostly related to cigarette smoking, only a minority of smokers
develops this disease and factors of cigarette exposure susceptibility remain not
clear. Even though peribronchial lymphoid follicles have been described in severe
COPD, it remains unknown whether B-cell conditioning is altered in this disease,
especially after CSE (Cigarette Smoke Extract) exposure.
Objectives: In this study, we report on CSE exposure data using a coculture model
of B cells with human primary bronchial epithelium (re)differentiated in vitro in
air-liquid interface.
Methods: IgA synthesis was studied following CSE exposure in CD19+ B cells
(purified by immunomagnetic sorting from healthy blood donors) after co-culture
for 13 days with a bronchial epithelium from severe COPD patients. B cells were
also assessed by flow cytometry for cell activation and survival.
Results: In four independent experiments, we observed that IgA production and
cell survival were upregulated in B cells cocultured with the bronchial epithelium,
as compared to B cells cultured alone. CSE exposure of the epithelium abrogated
these effects, and this was associated with the suppression of TACI induction upon
co-culture.
Conclusion: These data suggest that a crosstalk exists between B cells and the
epithelium with respect to COPD, which could be mediated at least in part through
regulation of TACI.

P3735
A reliable and long shelf-life in vitro cell model for studying goblet cell
metaplasia in the human airways
Song Huang 1 , Andreas Hohlbaum 2 , Barbara Rattenstetter 2 ,
Ludovic Wiszniewski 1 , Samuel Constant 1 . 1 Epithelix Sàrl, Epithelix Sàrl,
Plan-les-Ouates, Geneva, Switzerland; 2 Pieris AG, Pieris AG, Freising, Germany
Goblet cell metaplasia, induced mainly by TH-2 cytokines like IL-13 and IL-4, is a
common feature of several respiratory diseases such as asthma, COPD, and Cystic
fibrosis. Recent clinic trials demonstrated that blocking IL-13 signaling seems
to be an effective therapeutic strategy. In order to develop more efficient drugs,
a reliable and reproducible in vitro cell model would be invaluable. Epithelix
has developed a high quality in vitro cell model of the human airway epithelia
(MucilAir) which can be maintained at a functional and homeostatic state for a
year, allowing long term tests of drug candidates. In order to create an in vitro
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cell model of the airway goblet cell metaplasia, MucilAir was treated with IL-13
at different concentrations, ranging from 0.3 to 30 ng/ml. Using in situ Alcian
Blue staining, as well as histological analysis, we demonstrated that MucilAir
showed an increased goblet cell density after 14 days of IL-13 treatment, in a dose
dependent manner. Furthermore, ELISA analysis revealed a concomitant increase
of Eotaxin and Periostin released in the culture media as a function of IL-13
concentration. Despite some subtle morphological differences of the goblet cells
between donors, the results from several different batches of MucilAir are very
similar and therefore reproducible. Taken together, MucilAir is a relevant and
reliable in vitro cell model for studying Goblet cell metaplasia, and for assessing
the efficacy of drug candidates.

P3736
Do characteristic airway epithelial change precede the development of lung
fibrosis? Ectopic epithelial marker protein expression in bleomycin induced
fibrosis replicates that seen in bronchiolized epithelium in IPF
Colin Bingle 1 , Bianca Araujo 1 , Helen Marriott 1 , William Wallace 2 ,
Nikhil Hirani 2 , Lynne Bingle 3 . 1 Infection and Immunity, University of Sheffield,
United Kingdom; 2 MRC Centre for Inflammation Research, University of
Edinburgh, United Kingdom; 3 Clinical Dentistry, University of Sheffield, United
Kingdom
The cause Idiopathic Pulmonary Fibrosis (IPF) remains elusive but there is support
for the view that epithelial cell damage within the peripheral lung initiates the
process that ultimately results in fibrosis. Unfortunately, markers of this process
remain elusive due in part to most human studies being performed with tissues
from end-stage disease. Ectopic expression of the gel forming mucin, MUC5B was
recently described as a specific marker for the bronchiolized epithelium seen in IPF
and we have shown that it is co-expressed in this region with LPLUNC1 but not
with other airway submucosal gland proteins, including Zinc-alpha2-glycoprotein
and Proline-rich protein 4. To shed light on a temporal association of expression of these markers with fibrosis development we studied mice exposed to the
pro-fibrotic agent bleomycin (Bleo). MUC5B and LPLUNC1 were co-expressed
in a population of goblet cells in the airways of mice within 3-7 days of Bleo
exposure, prior to the onset of a fibrosis. Continued expression is seen during the
development of fibrosis between 14-21 days post treatment. In contrast, in mice
treated with PBS neither protein was seen (due to mouse airways being essentially
free of goblet cells). Staining was absent from the fibrotic regions and the lung
parenchyma, as is the case in IPF. Our data show that the ectopic expression seen
in human IPF is mirrored by that seen in the Bleo mouse model. Furthermore it
suggests that these epithelial remodeling events precede the development of lung
fibrosis and these can be studied in mice.

P3737
A unique session of aerobic exercise does not decrease pulmonary
inflammation in a murine mice model of asthma
Ronaldo Aparecido da Silva 1 , Francine Maria Almeida 2 , Clarice Rosa Olivo 2 ,
Beatriz Mangueira Saraiva 2 , Milton A. Martins 2 , Celso Ricardo
Fernandes Carvalho 3 . 1 Physiopathology Experimental, School of Medicine of
University of Sao Paulo, SP, Brazil; 2 Clinical Medicine Sao Paulo, School of
Medicine of University of Sao Paulo, SP, Brazil; 3 Physical Therapy, School of
Medicine of University of Sao Paulo, SP, Brazil
Recent studies have shown that long term exercise training reduces airway inflammation; however, there is a lack of evidences on the effects of a single session of
exercise.
Objective: To evaluate the effects of a session of aerobic exercise in the airway
inflammation in a murine animal asthma model.
Methods: Thirty two mice were divided in Groups (n=8): Control (CT), Aerobic
Training (AT), OVA and OVA+TA. Groups OVA were sensitized by intraperitonial
injections of OVA(50ug/mice in the days 0, 14 and 28) followed by 30 min of
1% OVA inhalation (days 21th, 23th, 25th and 28th). CT and AT groups received
saline. Exercise (AT groups) was performed in the day 28thfor 60 min at 50%
intensity of maximal capacity. Bronchoalveolar fluid (BALF), lung tissue and
blood were collected in the day 29th. It was evaluated: total and different cells
in BALF, IgE and IgG1 titers, peribronchial eosinophils, and airway remodeling
(smooth muscle, collagen and elastic fibers, and mucus expression). Eotaxin,
RANTES, VEGF, ICAM, VCAM, IL-1ra, NF-kb and Foxp3 in the airways were
also evaluated. Statistical significance was evaluated by two way ANOVA followed
by Bonferroni or Newman-Keuls.
Results: OVA increased IgE and IgG1 levels, total and eosinophil cell counting,
and all remodeling features (smooth muscle, collagen and elastic fibers, and mucus expression) (p<0.05). In addition, OVA increased the expression ofeotaxin,
RANTES, VEGF, ICAM, VCAM, NF-kb and Foxp3 (P<0.05). On contrary, a
single bout of aerobic training did not changed any of these effects (P>0.05).
Conclusion: A single exercise session seems do not have any anti-inflammatory
effect in a murine asthma model.

P3738
Aerobic training inhibits leukocytes production of oxidants,
pro-inflammatory and pro-fibrotic factors reducing asthmatic phenotype
Rodolfo Paula Vieira 1 , Ronaldo Aparecido Silva 2 , Ana Paula Ligeiro Oliveira 1 ,
Milton Arruda Martins 3 , Celso Ricardo Fernandes Carvalho 2 . 1 Post-graduation
Program in Biophotonics Applied to Health Sciences, Nove de Julho University,
Sao Paulo, SP, Brazil; 2 Physical Therapy (LIM 34), University of Sao Paulo, SP,
Brazil; 3 Clinical Medicine (LIM 20), University of Sao Paulo, SP, Brazil
Aerobic training results in beneficial effects to asthmatic patients and also in
animal models of asthma. However, the studies have not evaluated yet the effects
of aerobic training on the peribronchial leukocytes activation. This study evaluated
the effects of 4 weeks of low intensity aerobic training on the expression of
inflammatory and fibrotic mediators by peribronchial leukocytes. 32 BALB/c mice
divided in 4 experimental groups: Control, Exercise, OVA and OVA+Exercise
were sensitized on days 0, 14, 28 and 42 and challenged with aerolized OVA 1%
for 3x/week, beginning on 21st day for 4 weeks. Low intensity aerobic treadmill
training started on day 22nd for 4 weeks. 72 hours after last OVA challenge mice
were assessed to lung inflammation, levels of IL-5 and IL-10 in BAL fluid by
ELISA and for quantitative analysis of peribronchial leukocytes activation. The
results showed that aerobic training in sensitized animals resulted in significant
decrease of total cells and eosinophils in BAL fluid, decreased level of IL-5
and increased level of IL-10 in BAL fluid (p<0.01), decreased expression of
IL-4, IL-5, IL-13 (p<0.001), CCL5, CCL10 (p<0.001), ICAM-1 and VCAM-1
(p<0.05), GP91phox and 3-nitrotyrosine (p<0.001), NF-kB (p<0.001), iNOS
(p<0.001), while increased the expression of IL-10 (p<0.001). Concerning the
airway remodeling, aerobic training in sensitized animals resulted in decreased
expression of TGF-beta, IGF-1, VEGF and EGFr (p<0.001). We conclude that
aerobic training in sensitized animals results in a direct effect on peribronchial
leukocytes by reducing the expression of important factors related with the airway
inflammation and remodeling.

P3739
Involvement of oxidative and nitrosative stress in the development of
proteolytic pulmonary emphysema
Manuella Lanzetti 1,2 , Cristiane Costa 3 , Tatiana Victoni 4 , Renata Nesi 1 ,
Alan Lopes 2 , Jackson Alves 2 , Vanessa Martins 5 , Angela Resende 3 ,
Vincent Lagente 4 , Luís Porto 2 , Samuel Valenca 1 . 1 Instituto de Ciências
Biomédicas, Universidade Federal do Rio de Janeiro, RJ, Brazil; 2 Pós-graduação
em Biologia Humana e Experimental, Universidade do Estado do Rio de Janeiro,
RJ, Brazil; 3 Pós-graduação em Biociências, Universidade do Estado do Rio de
Janeiro, RJ, Brazil; 4 INSERM U 991 - Faculté de Pharmacie, Université de
Rennes 1, Bretagne, France; 5 Departamento de Patologia, Universidade de São
Paulo, SP, Brazil
Our aim was to investigate the participation of oxidative stress in elastase-induced
pulmonary emphysema. C57BL/6 mice were submitted to pancreatic porcine
elastase (PPE) instillation (0.05U or 0.5U) per mouse (i.t.) to induce pulmonary
emphysema. A separated group of mice were treated with aminoguanidine 1%
(AMG). Lungs were collected on days 7, 14 and 21 after PPE instillation. Control
group was sham-injected. We performed BAL, biochemical analyses of oxidative stress, and lung stereology and morphometry. Emphysema was histologically
characterized at 21 days after 0.5 U of PPE, presenting increased alveolar linear
intercept and volume density of airspaces in comparison with the control group.
TNF-α was elevated at 7 and 14 days after PPE 0.5 U, concomitant with reduction
in the IL-10 levels at the same time-points. Myeloperoxidase was elevated in all
groups treated with 0.5 U of PPE. A contribution of oxidative stress at early stage
of emphysema was observed with increased levels of nitrite, malondialdehyde and
superoxide dismutase activity at 7 days after PPE 0.5 U. Glutathione peroxidase
activity was increased in all groups treated with 0.5 U of PPE. With iNOS inhibition by AMG 1%, emphysema was attenuated. Furthermore, the proteolytic
stimulus by PPE enhanced expression of nitrotyrosine and iNOS, while the group
PPE+AMG showed low expression of iNOS and nitrotyrosine. PPE stimulus also
induced eNOS expression, but AMG reduced it. Our results suggest a pathway of
oxidative and nitrosative stress by nitric oxide production via iNOS expression in
pulmonary emphysema.

P3740
The serotoninergic receptor subtype 5-HTR1B contributes to the
pathogenesis of allergic airway inflammation
Tobias Müller, Anngeret Hüttel, Melanie Grimm, Marco Idzko. Pneumology,
University Medical Center, Freiburg, Germany
In addition to its well described role in the nervous and cardiovascular system
5-hydroxytryptamine (5-HT, serotonin), has also potent immuno-regulatory properties. Furthermore, elevated levels of free serotonin have been detected in the serum
of symptomatic asthmatics. However, the exact serotoninergic receptor subtypes
involved have not been elucidated, yet. In this study we questioned whether the
subtype 5-HTR1B is involved in the pathogenesis of experimental asthma.
Expression of 5-HTR1B receptors in lung tissue was analyzed by immunohistochemistry. Allergic airway inflammation was studied in the classical OVA-alum
model and in a model of house dust mite (HDM) induced airway inflammation.
The experimental induction of allergic airway inflammation led to an increased
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5-HTR1B expression in the lungs of animals sensitized to OVA and challenged
with OVA-aerosols. 5-HTR1B expression was even higher in animals with chronic
asthma. To confirm the in-vivo relevance of this finding, animals sensitized to OVA
were treated intratracheally with the selective 5-HTR1B antagonist NAS 181 prior
to challenge with OVA aerosols resulting in decreased allergic airway inflammation as depicted by reduced broncho alveolar lavage eosinophils and lymphocytes,
by reduced perivascular and peribronchial inflammation, as well as by reduced
production of Th2 cytokines by re-stimulated mediastinal lymph node cells. The
intratracheal application of NAS 181 had also protective effects in HDM-induced
asthma.
Here we provide evidence that 5-HTR1B receptors modulates asthmatic airway
inflammation. Therefore, 5-HTR1B receptors might be promising targets for the
development of new anti-asthmatic drugs.

P3741
The antimicrobial peptide CRAMP protects against emphysema
Christian Herr 1 , Sadek AlAlwani 2 , Rebecca Eschmann 2 ,
Christoph Beißwenger 1 , Robert Bals 1 . 1 Internal Medicine V, Pulmonology,
Allergology, Respiratory and Environmental Medicine, Saarland University,
Homburg, Germany; 2 Internal Medicine, Pulmonology, Allergology, Respiratory
and Environmental Medicine, Philipps University, Marburg, Germany
Rationale: COPD is one of the most prevalent causes of death worldwide and is
associated with an ongoing destruction of pulmonary structures that finally lead
to the development of emphysema. Antimicrobial peptides (AMP) are a part of
the innate immune system. The AMP CRAMP is the murine homologue to the
human cathelicidin antimicrobial peptide (hCAP-18/LL-37). It plays an important
role in angiogenesis, cancer and chemotaxis. This work will show that CRAMP is
important for tissue regeneration in an elastase induced model of lung destruction.
Methods: Lung destruction was initiated by two times intratracheal administration
of elastase. Ten days after the last administration lung function was measured.
Cytokines in BAL were measured by ELISA. The lungs were resected and fixed for
stereological analysis. Lung tissue was also used for immunohistological staining
and RNA-extraction.
Results: Elastase treated CRAMP-ko animals had significantly higher neutrophil
influx, more IL1-β and TNF-α in their BAL as the controls. 30 days after the first
elastase treatment CRAMP-ko had a higher mean linear intercept and a significantly decreased pulmonary system resistance and elastance. MMP-9 expression
and activity was increased and the concentration of VEGF was decreased in the
elastase treated CRAMP-ko as compared to the elastase treated wildtype mice.
Conclusion: This work shows that the antimicrobial peptide CRAMP has a protective function in a model of elastase induced lung destruction. CRAMP-ko animals
showed more inflammation, a higher degree of lung destruction as well as a higher
expression and activity of MMP-9. The concentration of VEGF was significantly
lower in the elastase treated ko animals.

P3742
Importance of the receptor for advanced glycation end products in the
respiratory mechanics
Samiya Al-Robaiy, Andreas Simm, Rolf-Edkar Silber, Angelika Bierhaus,
Babett Bartling. Department of Cardiothoracic Surgery, University Hospital,
Halle (Saale), Germany Department of Cardiothoracic Surgery, University
Hospital, Halle (Saale), Germany Department of Cardiothoracic Surgery,
University Hospital, Halle (Saale), Germany Department of Medicine I and
Clinical Chemistry, University of Heidelberg, Germany Department of
Cardiothoracic Surgery, University Hospital, Halle (Saale), Germany
Background: There is an increasing clinical interest in studying the receptor for
advanced glycation end products (RAGE) and its soluble forms in pulmonary
diseases. Interestingly, RAGE and its soluble forms are preferentially expressed
in alveoli thereby challenging the pathophysiological role of RAGE. As we have
already shown the importance of RAGE as an adhesion molecule in alveolar cells,
this study aimed to investigate the age-dependent physiological significance of
RAGE in respiratory mechanics.
Methods: Lungs of young (<6 month), adult (6-9) and old (>24) RAGE knock
out (k.o.) and wild-type mice were analyzed ex vivo using the perfused isolated
lung system with negative-pressure ventilation at weight-matched constant tidal
volume. Elastin expression was assessed by gene array and histochemistry.
Results: Dynamic lung compliance increased gradually with the age in RAGE
k.o. as well as in wild-type mice. Independent of age, the lungs of RAGE k.o.
mice showed higher compliance than that of the wild-type. In this context, old
wild-type and young-adult RAGE k.o. mice had similar lung dynamic compliance.
According to the effect of RAGE deficiency on lung compliance, we determined
a reduced elastin mRNA and protein expression in the lung tissue of RAGE k.o.
mice. However, lack of RAGE had no significant effect on airway resistance and
epithelial layer permeability.
Conclusion: Our study suggests the physiological importance of RAGE and/or
its soluble forms in mediating an appropriate lung compliance in which its/their
impact on the elastin expression might play a critical role.

P3743
Long-term exposure to tobacco smoke on alveolar macrophages phenotype
with regard to genetic and age predisposition
Svetlana Lyamina, Timofey Vedenikin, Igor Malyshev. Laboratory of Cell
Biotechnologies, Moscow State University of Medicine and Dentistry, Moscow,
Russian Federation
Core role of tobacco smoke as a risk factor in chronic obstructive pulmonary
disease (COPD) is proved, but COPD develops not in every smoker.
Objective: To estimate the effect of long-term tobacco smoke on a functional
phenotype of alveolar macrophages (A;M) with regard to genetically determined
macrophages phenotype while aging.
Methods: Experimental COPD (eCOPD) was simulated in vivo in two genetic
mice strains:C57/BL6 (n=40)-predominant M1 phenotype,and Balb/c (n=40)-M2
phenotype. ECOPD groups included 30 mice, control–10 mice. Tobacco smoking lasted for 6 months-2 cigarettes t.i.d. COPD was verified histologically. AM
functional phenotype was assessed by nitric oxide production (NO) spectrophometrically.
Results: COPD was confirmed histologically in both eCOPD groups, changes
were more expressed in C57/BL6. There was no significant difference in basal
NO production (bNO) in eCOPD groups, but induced NO production (iNO) significantly decreased during 6 months and was much lower in C57/BL6 than in
BALB/c: 3.80±0.21 vs 5.53±0.29 mkM (p<0.05). There were no differences in
initial bNO in both controls; bNO significantly decreased in both controls during
6 months. Aging decreased iNO in both controls - from 26.40±3.2 to 6.60±0.45
mkM in C57/BL6, and from 19.21±1.20 mkM to 7.57±0.72 mkM in BALB/c,
changes were more expressed in C57/BL6.
Conclusions: We elicited genetic predisposition to COPD risk factor - tobacco
smoke, associated with M1 macrophages phenotype and age-related transformation of AM phenotype towards antiinflammatory M2, increasing with long-term
inhalation of tobacco smoke and more expressed in M1 phenotype.

P3744
Cell therapy with adipose tissue-derived stem/stromal cells for
elastase-induced pulmonary emphysema in rats
Naoki Furuya 1 , Mitsuko Takenaga 2 , Teruomi Miyazawa 1 . 1 Division of
Respiratory and Infectious Diseases, Department of Internal Medicine, St.
Marianna University School of Medicine, Kawasaki, Kanagawa, Japan; 2 Institute
of Medical Science, St. Marianna University School of Medicine, Kawasaki,
Kanagawa, Japan
Background: Studies demonstrating lung repair by stem cells or growth factors
have been reported in animal emphysema. We focused on adipose tissue-derived
stromal/stem cells (ASC) for regenerative medicine, since it has a high potential
to secrete multiple angiogenic factors and differentiate various kinds of cells.
Aim: To demonstrate the therapeutic impact of ASC transplantation and to elucidate mechanisms of the effects in rat emphysema models.
Methods: ASC were isolated from rat subcutaneous adipose tissue. Emphysema
was induced by intratracheal instillation of porcine pancreatic elastase (PPE).
One week after PPE, cell transplantation was performed intravenously. One and 2
weeks after transplantation, we assessed pulmonary function and histopathological
changes and measurement of chemokine levels in lung tissue.
Results: ASC transplantation restored pulmonary function to near normal levels
and enlargement of the alveolar airspaces was also inhibited. Immunohistochemical analysis revealed some transplanted ASC were localized at damaged alveolar
spaces. Vascular endothelial growth factor (VEGF) was significantly reduced by
PPE. After ASC transplantation, VEGF level was not reduced. Hepatocyte growth
factor (HGF) and cytokine-induced neutrophil chemoattractant-1 (CINC-1) levels
were significantly higher than PPE.
Conclusion: Transplantation of ASC for emphysema rats improved pulmonary
function and inhibit enlargement of the airspaces. Secretion of HGF, VEGF, and
CINC-1 by surviving ASC after transplantation may have contributed to lung repair. Cell theropy with ASC may be new therapeutic strategy to improve pulmonary
function and inhibit alveolar destruction.

P3745
Differential effects of atorvastatin, pravastatin, rosuvastatin and simvastatin
on lungs from mice exposed to cigarette smoke
Samuel Valenca 1 , Thiago Ferreira 1 , Alan Lopes 2 , Denise Cardoso 3 , Karla Pires 2 ,
Larissa Silva-Neto 2 , Manuella Lanzetti 2 , Jackson Alves 2 , Eduardo Trajano 2 ,
Renata Nesi 1 , Marina Barroso 3 , Romulo Pinto 2 , Cláudia Benjamim 1 ,
Luís Porto 2 . 1 Instituto de Ciências Biomédicas, Universidade Federal do Rio de
Janeiro, RJ, Brazil; 2 Programa de Pós-graduação em Biologia Humana e
Experimental, Universidade do Estado do Rio de Janeiro, RJ, Brazil; 3 Instituto
de Nutrição Josué de Castro, Universidade Federal do Rio de Janeiro, RJ,
Brazil
Short-term cigarette smoke (CS) exposure leads to acute lung inflammation through
its influence on oxidants/antioxidants imbalance, but lately statins have shows antiinflammatory and antioxidant effects. Therefore, we aimed analyzing the effects
of four different statins on the lungs of mice exposed CS. Male C57Bl/6 mice
were divided into six groups (n=8 each): Mice exposed to the smoke from 12
cigarettes/day/5 days (CS group); exposed to smoke from 12 cigarettes per day for 5
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days plus atorvastatin (10 mg/kg/day; CS+A group), or pravastatin (5 mg/kg/day;
CS+P group), or rousovastatin (5 mg/kg/day; CS+R group) or sinvastatin (20
mg/kg/day; CS+S group); control group was sham-smoked. One day after the last
CS exposure, mice were sacrificed, the bronchoalveolar lavage fluid (BAL) was
performed and the lungs were removed for histological analysis and homogenized
for biochemical analyses. Oxidant levels were reduced in CS+S (p<0.05); DPPH
levels were increased in CS+A, CS+R and CS+S (p<0.05); nitrite levels were
reduced in CS+P, CS+R and CS+S (p<0.05); MCP-1 levels were reduced in CS+R
and CS+S (p<0.01); hydroperoxides levels were reduced in CS+A, CS+R and
CS+S (p<0.001); catalase activity was reduced in CS+P (p<0.01); SOD activity
were reduced in CS+A, CS+P (p<0.01) CS+R and CS+S (p<0.05) all when compared with CS group. These results suggest that simvastatin is the best treatment
for acute lung injury induced by CS due to reduction of inflammatory and oxidant
markers.

P3746
Pulmonary function, oxidative stress and inflammatory markers in
LPS-induced acute lung injury: Differential effects of atorvastatin,
pravastatin and simvastatin
Samuel Valenca 1 , Manuella Lanzetti 2 , Adriana Melo 2 , Larissa Silva-Neto 2 ,
Jackson Alves 2 , Marina Barroso 3 , Denise Cardoso 3 , Alan Lopes 2 ,
Romulo Pinto 2 , Renata Nesi 1 , Eduardo Trajano 2 , Giovanna Carvalho 4 ,
Walter Zin 4 , Luís Porto 2 . 1 Instituto de Ciências Biomédicas, Universidade
Federal do Rio de Janeiro, RJ, Brazil; 2 Programa de Pós-graduação em Biologia
Humana e Experimental, Universidade do Estado do Rio de Janeiro, RJ, Brazil;
3
Instituto de Nutrição Josué de Castro, Universidade Federal do Rio de Janeiro,
RJ, Brazil; 4 Instituto de Biofísica Carlos Chagas Filho, Universidade Federal do
Rio de Janeiro, RJ, Brazil
The present study was designed to determine what statin could attenuate acute
lung injury (ALI) induced by lipopolysaccharide (LPS) in C57BL/6 mice. Young
male mice (± 23 g) were divided into 5 groups (n=6 each): injected with LPS i.p.
(10 mg/kg), LPS plus atorvastatin (10 mg/kg/day; LPS+A group) or pravastatin (5
mg/kg/day; LPS+P group) or simvastatin (20 mg/kg/day; LPS+S group). Control
group received saline (i.p.). In a separated group of mice (n=5) the sum of pulmonary resistive and viscoelastic pressures (DeltaPtot) and static elastance (E(st))
were measured. One day later (24 h), the animals were sacrificed, BAL performed
and lungs were removed for histopathological analysis and homogenized for biochemical analyses. The amount of leukocytes was lower in LPS+P (p<0.01) and
LPS+S (p<0.05). Cytokine levels of MCP-1 was lower in LPS+P (p<0.01) while
IL-6 was lower in LPS+P (p<0.01) and LPS+S (p <0.05). Redox markers (superoxide dismutase and catalase) were lower in LPS+A (p<0.01). Lipid peroxidation
(malondialdehyde and hydroperoxides) were lower in all treated groups (p<0.05).
Myeloperoxidase was lower in LPS+P (p<0.01). DeltaPtot and E(st) were significantly higher in the LPS group than in the other groups. Our results suggest that
atorvastatin and pravastatin, but not simvastatin, exhibits anti-inflammatory and
antioxidant actions in LPS-induced ALI.

Immunofluorescence staining revealed a co-expression of PDGFRα-GFP and
αSMA in the bronchial compartment as well as in the alveolar space. The expression of ADRP co-localizes with the precursor marker in a subset of cells.
The same pattern of expression could be observed in the constitutive PDGFRa-cre
and the conditional PDGFRa-CreER mice.
PDGFRα-GFP mice showed that PDGFRα-expressing precursor cells are differentiating into myo- as well as lipofibroblasts. The constitutive PDGFRa-cre
mice revealed restriction of PDGFRα signalling to bronchial smooth muscle cells
and alveolar fibroblasts in the lung. Lineage tracing with conditional PDGFRacreER mice could confirm that postnatal PDGFRα cells derive lipofibroblasts and
myofibroblasts.

P3748
Nrf2 is closely related to enhance bleomycin induced airway inflammatory
responses caused by diesel exhaust particles in mice
Ying-Ji Li 1 , Tkako Shimizu 1 , Yukiyo Hirata 1 , Hirofumi Inagaki 1 ,
Yusuke Shinkai 2 , Ken Takeda 2 , Arata Azuma 3 , Hajime Takizawa 4 ,
Yamamoto Masayuki 5 , Tomoyuki Kawada 1 , Shoji Kudoh 6 . 1 Hygiene and Public
Health, Nippon Medical School, Tokyo, Japan; 2 Hygiene Chemistry, Faculty of
Pharmaceutical Sciences, Tokyo University of Sciences, Noda, Japan;
3
Pulmonary Medicine/Infection and Oncology, Nippon Medical School, Tokyo,
Japan; 4 Pulmonary Medicine, Kyorin University, School of Medicine, Mitaka,
Japan; 5 Biochemistry, Tohoku University Graduate School of Medicine, Sendai,
Japan; 6 Fukujuji Hospital, Anti-Tuberculosis Association, Kiyose, Japan
Diesel exhaust particles (DEP) induced oxidative stress play an important role
in proinflammatory reaction on airway. Nrf2 is involved in the transcriptional
regulation of many antioxidant genes. In the present study, we investigated the
effect of DEP on an experimental model of bleomycin (BLM)-induced airway
inflammatory responses in both of Nrf2+/+ and Nrf2−/− mice.
BLM was administered IV to Both Nrf2+/+ and Nrf2−/− C57BL/6J mice at a
dosage of 80 mg/kg body weight on day zero. Mice were exposed to 1mg/m3 DEP
for 8 hrs/day and 5 days/week. We designed two experimental groups as follows:
group 1, BLM alone, clean air; group 2, BLM plus pre-4wks-DEP exposure. Cell
populations in BALF were examined at 10 days after BLM injection. We also
examined cytokine level in BALF by ELISA.
In the DEP exposed group, the percentage changes from BLM alone group in the
total number of cells and macrophages remarkably increased in the both Nrf2+/+
and Nrf2−/− mice. There were DEP-laden alveolar macrophages number were
significantly greater in Nrf2-/- than in Nrf2+/+ mice. The percentage changes
from BLM alone group in the neutrophils increased in the both Nrf2+/+ and
Nrf2−/− mice, the increased neutrophils were significantly greater in Nrf2-/- than
in Nrf2+/+ mice. The percentage changes from BLM alone group in the TGF-beta
level decreased in the Nrf2-/- than in Nrf2+/+ mice.
These findings suggest that DEP might be an important risk factor on the BLM
induced lung injury, and Nrf2 might be an important genetic factor in the determination of susceptibility to BLM induced lung injury caused by DEP via regulating
the macrophages defense mechanisms in mice.

P3749
Inhibiting CXCR4/CXCL12 axis attenuates lung fibrosis both in vitro and in
vivo
Fei Li 1,2,3 , Huaping Dai 1,2,3 , Jing Geng 1,2,3 , Xuefeng Xu 1,2,3 . 1 Department of
Respiratory and Critical Medicine Care, Beijing Chao-Yang Hospital, Capital
Medical University, Beijing, China; 2 Faculty of Respiratory Medicine, Capital
Medical University, Beijing, China; 3 Laboratory of Respiratory and Pulmonary
Circulation, Bejing Institute of Respiratory Medicine, Beiijng, China

394. Fibrogenesis between epithelial injury and
fibroblast proliferation
P3747
Lineage differentiation of pulmonary alveolar fibroblasts
Friederike Klein 1 , Werner Seeger 1,2 , Annegret Wilde 3 , Botond Roska 4 , William
D. Richardson 5 , Robert Voswinckel 1,2 . 1 Lung Development and Remodelling,
Max-Planck-Institute for Heart and Lung Research, Bad Nauheim, Germany;
2
Department of Internal Medicine, University Hospital, Giessen, Germany;
3
Institute of Micro- and Molecular Biology, University of Giessen, Germany;
4
Friedrich Miescher Institute for Biomedical Research, University of Basel,
Switzerland; 5 Wolfson Institute for Biomedical Research, University College
London, United Kingdom
Alveolar fibroblasts are key cells to the process of alveolar septation as PDGFRα
knock-out prevented alveolar myofibroblast differentiation and completely blocked
secondary septa formation. Lipofibroblasts have been proposed to be essential for
septation, peak in number during septation and regress significantly thereafter.
Whether PDGFRα expressing precursors are deriving both lineages of fibroblasts
is not known and transitions in between one or the other fibroblast type are
unsolved.
The aims of this work are to analyse the developmental fibroblast lineages, cell-cell
transitions and ultimately the role of each cell type and the utility for regenerative
septation in adulthood.
To follow lineages, cre-reporter mice (mT/mG) expressing tomato fluorescent protein in the membrane of all cells, which switches to GFP upon cre-recombination,
were crossed with constitutive PDGFRa-cre or conditional PDGFRa-creER mice.
For identification of active PDGFRa expression, PDGFRα-GFP knock-in mice
were used.

Background: Lung fibrosis is characterized by fibroblast proliferation and collagen deposition. CXC chemokine receptor 4 (CXCR4), which binds the stromal
cell-derived factor 1 (SDF-1)/CXCL12, has been shown a critical role in cell proliferation. Here, we aim to examine the exact modulatory effects of CXCR4/CXCL12
on the fibroblast proliferation and lung fibrosis.
Methods: In vitro, primary human lung fibroblast (HLF) was isolated from patients with idiopathic pulmonary fibrosis and primary spontaneous pneumothorax
for thoracoscopy with stapling of any air leak. CXCR4 protein level was assessed
by indirect immunoblotting. MTT was used for the proliferation assay of bleomycin
stimulated normal HLF in the presence or absence of AMD3100, an antagonist
of CXCR4. In vivo, C57BL/6 mice were injected intraperitoneally with saline or
AMD3100 (200ug) 1 day before intratracheal instillation of bleomycin (5mg/kg).
Survival rate, lung fibrosis and pulmonary function will be assessed.
Results: The basal level of CXCR4 expression was higher on fibrotic HLF.
Bleomycin could promote the proliferation of normal HLF, which could be
significantly attenuated by AMD3100 pretreatment. AMD3100 administration significantly increased the survival rate of mice on day 21 compared with bleomycin
treatment alone. According to the histology, pulmonary fibrosis was attenuated by
AMD3100 pretreatment in later stage of bleomycin injury. However, no significant
differences in total lung capacity and airway resistance were observed between
these groups.
Conclusion: Collectively, our data suggest that AMD3100 could significantly attenuate lung fibrosis both in vitro and in vivo through inhibiting CXCR4/CXCL12
axis.
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P3750
Ghrelin ameliorates bleomycin-induced acute lung injury by protecting
alveolar epithelial cells and suppressing lung inflammation
Shigehisa Yanagi, Yoshifumi Imazu, Kahori Miyoshi, Hironobu Tsubouchi,
Nobuhiro Matsumoto, Masamitsu Nakazato. Division of Neurology, Respirology,
Endocrinology and Metabolism, Department of Internal Medicine, University of
Miyazaki, Japan

VEGF receptors, co-receptors and isoforms are expressed differentially in NF
and FF. This suggests a potential role for changes in VEGF bioactivity in the
development of pulmonary fibrosis.

Acute lung injury (ALI) is a critical illness syndrome consisting of acute respiratory failure with bilateral pulmonary infiltrates that is refractory to current
therapies. ALI is characterized by injury of the alveolar capillary barrier, neutrophil accumulation, and induction of pro-inflammatory cytokines followed by
devastating lung fibrosis. Ghrelin, an acylated peptide produced in the stomach,
increases food intake and growth hormone secretion, suppresses inflammation, and
promotes cell survival. We investigated the pharmacological potential of ghrelin in
the treatment of ALI by using a bleomycin-induced ALI model in mice. Ghrelin
or saline was given to mice daily starting 1 day after bleomycin administration. Ghrelin-treated mice showed a definitively higher survival rate than salinetreated ones. They also had smaller reductions in body weight and food intake.
The amelioration of neutrophil alveolar infiltration, pulmonary vascular permeability, induction of pro-inflammatory cytokines, and subsequent lung fibrosis
were notable in ghrelin-treated mice. Additionally, ghrelin administration reduced
the injury-induced apoptosis of alveolar epithelial cells. Our results indicate that
ghrelin administration exerts a protective effect against ALI by protecting the
alveolar epithelial cells and regulating lung inflammation, and highlight ghrelin as
a promising therapeutic agent for the management of this intractable disease.

P3751
A longitudinal characterization of lymphangiogenesis in bleomycin-induced
pulmonary fibrosis mouse model
Masahiro Yamashita 1 , Miyuki Niisato 1 , Hitoshi Kobayashi 1 , Yuji Shibata 2 ,
Takashi Sawai 2 , Kohei Yamauchi 1 . 1 Respiratory, Allergy and Rheumatology,
Iwate Medical University, Morioka, Iwate, Japan; 2 Pathology, Iwate Medical
University, Morioka, Iwate, Japan
Background: The roles of lymphangiogenesis in the pathogenesis of pulmonary
fibrosis has been remained to be elucidated, although it has been associated with
this condition in human.
Objective: To clarify longitudinal characteristics of lymphangiogenesis in
bleomycin-induced pulmonary fibrosis mouse model.
Animal and methods: Pulmonary fibrosis was induced in C57BL/6J female mice
by intratracheal injection of 3.0 U/kg of bleomycin. Three mice were sacrificed
in 6 individual days, including before the injection and at 7, 14, 21, 28 and
35 days after. Formalin fixed and paraffin embedded lung tissues were used
for immunohistopathological and morphometric analyses. Antibodies specific for
Vegfr-3, Cd31 and type I collagen were used to detect lymphatics, blood vessels
and collagen, respectively.
Results: The dilatation of the existing lymphatics around bronchus and large blood
vessels was observed on Day 7, and numerous lymphocytes were organized around
them. The lymphatics were newly formed in fibrotic lesions on Day 14, although
capillaries were barely detected in the lesions. In Masson Trichrom staining,
connective tissue was most prominent on Day 21, and looser after that. The area
densities of interstitium and hydroxyproline concentration in lung homogenates
were maximally increased on Day 21. The existing and the newly formed lymphatic
densities were significantly increased on Day 21, respectively (p < 0.05).
Conclusion: In the early stage, the existing lymphatics may play a role in the
organization of lymphoid structure, which possibly facilitate the fibrogenesis. In
the later stage, the newly formed lymphatics may be associated with the tissue
resolution.

P3752
Bioavailability of vascular endothelial growth factor (VEGF)? A role in
pulmonary fibrosis?
Shaney Barratt 1 , Caroline Jarrett 1 , Gavin Welsh 1 , David Bates 2 , Ann Millar 1 .
1
Lung Research Group, University of Bristol, United Kingdom; 2 Microvascular
Research Laboratories, University of Bristol, United Kingdom
Vascular endothelial growth factor (VEGF) is both a growth factor and permeability factor, involved in tissue repair and as such, has been proposed to have
a role in the pathogenesis of pulmonary fibrosis. VEGF is generated as multiple
isoforms of two families, VEGFxxx and VEGFxxx b and mediates its effects through
specific receptors, VEGFR-1 and VEGFR-2 and co-receptors, neuropilin-1 and
neuropilin-2. We hypothesised that these receptors, co-receptors and isoforms
would be differentially expressed in normal versus fibrotic fibroblasts.
Normal fibroblasts (NF) and fibrotic fibroblasts (FF) (from patients with proven
UIP) were extracted from lung samples using the explant method. Expression
of VEGFR-1, 2 and NRP1-1, NRP2 and VEGF isoforms was established at the
protein level using western blotting whilst receptor expression was confirmed with
immunofluorescence staining of cells in culture.
Both NF and FF expressed VEGFR1 and 2, NRP-1 and 2 and VEGFxxx /xxx b
isoforms. No significant differences in VEGFR-2 and NRP-1 expression between
NF and FF fibroblast were detected, however both VEGFR-1 and NRP-2 were
significantly reduced in FF versus NF (p<0.05, non-paired t-test).

P3753
Erythropoietin (EPO) attenuates the expression of its receptor (EPO-R) in
bleomycin (BLM)-induced pulmonary fibrosis (PF) in rats
Drosos Tsavlis 1 , Anna Tzoumaka 1 , Georgia Kokaraki 1 ,
Kokkona Kouzi-Koliakou 1 , Anastasia Tektonidou 1 , Afroditi Papadopoulou 1 ,
Evangelia Spandou 1 . 1 Department of Experimental Physiology, School of
Medicine, Aristotle University, Thessaloniki, Greece; 2 Department of
Experimental Physiology, School of Medicine, Aristotle University, Thessaloniki,
Greece; 3 Department of Experimental Physiology, School of Medicine, Aristotle
University, Thessaloniki, Greece; 4 Department of Experimental Physiology,
School of Medicine, Aristotle University, Thessaloniki, Greece; 5 Department of
Experimental Physiology, School of Medicine, Aristotle University, Thessaloniki,
Greece; 6 Experimental Physiology, School of Medicine, Aristotle University,
Thessaloniki, Greece; 7 Experimental Physiology, School of Medicine, Aristotle
University, Thessaloniki, Greece
Purpose: PF is characterized by apoptosis as well as by inflammation, excessive
collagen deposition and fibroplasts’ proliferation.The EPO-R is well known to play
an important role in the fibrotic-apoptotic pathway. EPO is a multiple functional
cytokine with anti-apoptotic, anti-oxidative and anti-inflammatory properties.We
looked for the effect of EPO on BLM-induced lung fibrosis, by examining the
expression of EPO-R in the lung tissue of rats.
Material and methods: Fifty Wistar rats (300gr) were divided into five groups
of 10 animals each:1)control animals,2)intratracheal (i.t) and intraperitoneal
(i.p) injection of saline (0.5ml/kg),3)BLM hydrochloride (7.5mg/kg) i.t injection,4)BLM hydrochloride (7.5mg/kg) i.t injection followed by EPO i.p injection
(2000 iu/kg),5)saline (0.5ml/kg) i.t injection followed by EPO i.p injection (2000
iu/kg). All rats were sacrified after 14 days.Immunohistochemical evaluation was
performed for the expression of EPO-R.A scale of 4 grades was used for the
evaluation of the results: 0-25% (A),25-50% (B),50-75% (C),75-100% (D).
Results: In groups 1,2 and 5 (control groups), EPO-R was expressed in the lower
grades A (80%) and B (20%). In group 3 (BLM group), EPO-R was expressed in
the high grades B (20%), C (70%) and D (10%). In group 4 (EPO group), EPO-R
was expressed only in the low grades A (50%) and B (50%). The expression of
EPO-R took place in the high grades for BLM group and in the lower grades for
BLM+EPO group (p<0.05).
Conclusion: BLM injection followed by EPO resulted in significant lower expression of EPO-R compared with BLM group. The protective mechanisms of EPO
on PF must be further clarified.

P3754
Rikkunshito ameliorates bleomycin-induced lung injury in mice
Hironobu Tsubouchi 1 , Shigehisa Yanagi 1 , Seiichi Iizuka 2 , Sachiko Mogami 2 ,
Kahori Miyoshi 1 , Nobuhiro Matsumoto 1 , Masamitsu Nakazato 1 . 1 Division of
Neurology, Respirology, Endocrinology and Metabolism, Department of Internal
Medicine, University of Miyazaki, Japan; 2 Tsumura Research Laboratories,
Tsumura & Co., Ibaraki, Japan
Acute lung injury (ALI) is a critical illness syndrome consisting of acute respiratory
failure with bilateral pulmonary infiltrates that is refractory to current therapies.
ALI is characterized by injuries of the alveolar epithelial barrier, infiltrations of
neutrophills into lung parenchyma, and induction of pro-inflammatory cytokines
followed by devastating lung fibrosis.
Rikkunshito (RKT), a traditional Japanese medicine, consists of several kind of
flavoniods which have been shown to have anti-inflammatory effects. In addition,
previous studies have reported that RKT increases plasma level of ghrelin, an
acylated and orexygenic peptide, produced predominantly in the stomach. We
investigated the pharmacological potential of RKT in the treatment of ALI by
using a bleomycin (BLM)-induced lung injury model in mice.
RKT or distilled water was given to mice orally and daily starting from the day of
BLM administration. RKT-treated mice showed a definitively higher survival rate
than distilled water-treated ones. They also had smaller reductions in body weight
and food intake compared to the controls. Additionally, RKT-treated mice showed
reduction of pulmonary epithelial permeability, neutrophil alveolar infiltration, and
subsequent lung fibrosis.
RKT administration resulted in increase of plasma levels of ghrelin in BLM-treated
mice. However, RKT administration also exerted protective effects against BLMinduced ALI response on ghrelin-deficient mice in addition to ghrelin-competent
mice.
Our results indicate that RKT administration exerts a protective effects on BLMinduced lung injury in mice independently of the effects of ghrelin, and highlight
RKT as a promising therapeutic strategy for the control of the ALI.
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P3755
Leukotriene (LT)C4 aggravate bleomycin-induced pulmonary fibrosis in mice
Masamitsu Tatewaki, Hirokuni Hirata, Masafumi Arima, Takeshi Fukuda.
Pulmonary Medicine and Clinical Immunology, Dokkyo University School of
Medicine, Tochigi, Japan Developmental Genetics, Chiba University Graduate
School of Medicine, Tochigi, Japan
Background: Synthesis of cysteinyl leukotrienes (cys-LTs) is thought to cause inflammatory disorders such as bronchial asthma and allergic rhinitis. Recent reports
have suggested that LTC4 is an important regulator of pulmonary fibrosis. This
study examined the effect of LTC4 in LTC4 synthase-overexpressed transgenic
(Tg) mice with bleomycin-induced pulmonary fibrosis. We also focused on the
function of lung-derived fibroblasts in the Tg mice.
Methods: Prior to administration of bleomycin, pranlukast hydrate, a cys-LT1
receptor antagonist, was intragastrically administered to Tg mice daily from the
previous day of the administration. Bleomycin was administrated by intratracheal
instillation. Concentrations of IL-4, -13, and TGF-β1 in BAL fluid were measured
14 days after the administration of bleomycin. And lung tissue was examined
histopathologically. In addition, lung-derived fibroblasts from Tg and wild-type
(WT) mice were cultured for 7 days, and LTC4 secretion and cell viability were
assessed by EIA and MTT assay, respectively. And the expression of TGF-β1
mRNA was measured by real time PCR.
Results: The levels of IL-4, -13, and TGF-β1, and pulmonary fibrosis were greater
in Tg than in WT mice. The reduction of LTC4 function in Tg mice could be
decreased both these cytokines and pulmonary fibrosis. Furthermore, continuous
LTC4 secretion from fibroblasts was higher in Tg than in WT mice, while reduction
of LTC4 by pranlukast in fibroblasts from Tg, but not in those from WT mice,
decreased cell viability and expression of TGF-β1 mRNA.
Conclusion: These findings first suggest that overexpression of LTC4 using transgenic mice is responsible for the development of pulmonary fibrosis.

P3756
LSC 2012 Abstract – Wnt11 is identified in 3D human lung tissue model as
regulator of distal airway epithelial cell differentiation
Domokos Bartis 1,2 , Veronika Csongei 2 , Vijay D’Souza 1 , David R. Thickett 1 ,
Judit E. Pongracz 2 . 1 Respiratory Research Labs, University of Birmingham,
United Kingdom; 2 Dept. of Medical Biotechnology, University of Pecs, Hungary
Alveolar Type II (ATII) cells repopulate the damaged alveolar surface and transdifferentiate into Alveolar Type I (ATI) cells during physiological regeneration.
During pathological airway repair excessive Epithelial-Mesenchymal Transition
(EMT) might occur, resulting in fibrosis. Mesenchymal signals might contribute
to the differentiation and regeneration of pulmonary epithelium stimulating distal
airway epithelial differentiation and preventing EMT. To identify these factors, we
constructed a 3-dimensional (3D) human tissue model of primary pulmonary cells
to mimic epithelial-mesenchymal interactions in the human lung.

Distal airway epithelial cells differentiate into ATII-like cells as suggested by
morphological changes as well as increased expression of differentiation markers
AQP3, SP-A, SP-C in the 3D model. Wnt11 was identified in the model and in
human lung explant cultures as one of the main regulators of ATII differerentiation. Added Wnt11 increased the expression of ATII markers, while silencing of
Wnt11 resulted in elevated levels of EMT markers N-cadherin and S100A4. We
conclude that the 3D lung model is applicable for studying epithelial-mesenchymal
interactions in the lung. Our finding may mark Wnt11 as a potential therapeutic
target in lung regenerative therapy.

P3757
LSC 2012 Abstract – Activation of Wnt/β-catenin signaling promotes lung
epithelial repair in emphysema
J. Callegari, K. Mutze, M. Königshoff. HMGU, Comprehensive Pneumology
Center, Munich, Germany
Emphysema is characterized by airspace enlargement, tissue destruction and
reduced Wnt signaling. Wnt/β-catenin activation attenuated experimental emphysema. Here, we aim to elucidate the mechanism of Wnt/β-catenin induced alveolar
epithelial cell repair in vitro and in vivo.
Alveolar epithelial type II cells were isolated from untreated (ATIIc) or elastase

treated (ATIIe) C57BL/6 mice at day 3, 7 and 14 with similar purity (>94%) and
viability (>92%). ATIIe cells depicted increased cell numbers (i.e. 6,07±1,62x106
ATIIe and 3,39±0,86x106 ATIIc, day14), and significantly reduced expression
of the Wnt target genes Axin2, LEF1 and LRP6 (i.e. LRP6 0,29±1,42 ATIIe
vs. 2,38±0,56 ATIIc, day7) as determined by qRT-PCR. Freshly isolated ATIIe
cells exhibited increased apoptosis susceptibility (Annexin V/PI staining). Live
cell imaging of cultured ATII cells revealed altered ATIIe cell morphology and
migratory behavior. Wnt activation of ATII cells by rWnt3a led to increased expression of Wnt target genes (i.e. Axin2 -2,15±0,12 rWnt3a for 24h vs. -5,18±0,29
control), epithelial markers SPC, TJP1, and Occludin, and increased proliferative
capacity (BrdU).
Primary ATIIe cells exhibited reduced Wnt/β-catenin activity and altered functional
capacity. Wnt/β-catenin activation led to increased epithelial marker expression
and stabilized ATII cell monolayers. Thus, activation of Wnt/β-catenin is a suitable
tool to increase alveolar epithelial cell repair capacity in pulmonary emphysema.

P3758
LSC 2012 Abstract – Imaging Wnt/beta-catenin signalling in an ex vivo tissue
culture model of lung repair
Franziska Uhl, Melanie Königshoff. HMGU, Comprehensive Pneumology Center,
Munich, Germany
Emphysema is a pathophysiological hallmark of COPD and characterized by
airspace enlargement and impaired alveolar repair processes. Recently, decreased
Wnt/β-catenin signalling has been linked to emphysemateous changes in human
disease and animal models thereof. Here, we aim to further decipher the underlying
mechanisms and image structural changes involved in lung repair processes.
We applied an ex vivo tissue culture model from wildtype (C57Bl/6) and Wnt
reporter mice (Bat-/TopGal) subjected to elastase treatment or PBS. Tissue slices
(300 μm) generated using a vibratome were viable in culture for up to 7 days ex
vivo (WST-1: d3 211±68% vs. d7 241±67%). Structural integrity of control (C)
and emphysemateous (E) lung slices was determined by qPCR and immunofluorescence for lung specific cellular markers as well as live tissue imaging. Functional
Sftpc was decreased in E lung slices compared with control and further decreased
over time shown by ELISA (d1: 135±19 ng/ml C vs. 82±17 ng/ml E). Wnt
signalling activation by LiCl led to an increase in Sftpc expression accompanied
by increased β-galactosidase staining in alveolar regions and upregulated target
gene expression, such as Axin2, Dkk2 or Lef1.
Emphysemateous tissue slices closely reflect COPD-like changes in vivo. Lung
slices are viable up to 7 days ex vivo allowing determination of structural changes
and cell fate in the diseased lung upon signal pathway modification.

P3759
Proliferation of alveolar type II pneumocytes is stimulated by Jagged-1 in
vitro
Rainer Zembacher, Susanna Desole, Caroline Linhart, Kathrin Watzinger,
Christian M. Kähler. Department for Internal Medicine I - Pneumology, Medical
University Innsbruck, Austria
Notch is an ancient cell-signaling system that regulates the specification of cell
fate. Recently, Notch was found to confer antigen presenting cell function on mast
cells, induce histamine release in human basophils and regulate migration and
survival of eosinophils.
In acute lung injury, alveolar type II cells activate macrophages, secrete soluble mediators, migrate and spread in response to the injury. Additionally, Notch
stimulated myofibroblast differentiation and migration of cultured RLE-6TN cells.
However, until now, nothing is known on the role of Notch activation regarding
proliferation of rat alveolar type II cells.
Rat alveolar type II cells (RLE 6TN) were obtained from the American Type
Culture Collection (ATCC no. CRL-2300; Manassas, VA, USA) and were cultured
in DMEM/Ham’s F12 containing 10% fetal calf serum and L-glutamine. Cell
proliferation was measured by direct cell count and the fluorometric proliferation
assay EZ4U basing on tetrazolium salt reduction. Cells were incubated with the
test substances in medium containing 0.5% fetal calf serum for 24h at 37°C and
5% CO2 .
Jagged-1 significantly stimulated proliferation of alveolar epithelial cells within
a wide concentration range [5μg/ml to 100pg/ml]. The maximum effect was observed at 100ng/ml. To show specificity of the observed effect, rat alveolar type II
cells were preincubated (45 min) and co-incubated with the specific gamma secretase inhibitor DAPT [10-4 M] which completely abolished the effect of Jagged-1
[ng/ml].
Herewith, we report for the first time that the Jagged-1/Notch signalling pathway
is affecting rat alveolar type II cell proliferation in vitro.

P3760
Wnt11 inhibits epithelial-mesenchymal transition induced by TGFb1 in
human type II alveolar epithelial cells
Domokos Bartis 1 , Vijay D’Souza 1 , Judit E. Pongracz 2 , David R. Thickett 1 .
1
Respiratory Research Laboratories, University of Birmingham, United
Kingdom; 2 Department of Medical Biotechnology, University of Pecs, Hungary
Increased activity of TGFβ1 plays a crucial role in the pathogenesis of idiopathic
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pulmonary fibrosis (IPF). Alveolar type II cells (ATII) undergo EMT expressing
mesenchymal markers when exposed to a high concentration of TGFβ1 in both in
vitro and in vivo models. Mesenchymal signals might contribute to the differentiation and regeneration of pulmonary epithelium. Wnt11 is a secreted glycoprotein
known to be expressed in the mesenchyme of the embryonic lung.
We constructed a 3-dimensional (3D) human tissue model of primary human
pulmonary cells to mimic epithelial-mesenchymal interactions in the lung. Our
results indicate that human lung fibroblasts are a source of Wnt11 in the lung tissue
model. ATII cells isolated from human lung samples were treated with recombinant TGFβ1 and/or Wnt11. Expression levels of the EMT markers N-cadherin,
Vimentin, alpha smooth musle actin (αSMA) and SLUG were determined by
qPCR and immunofluorescence. We found that Wnt11 inhibits EMT induced by
TGFβ1 in ATII monolayers and in 2D and 3D ATII+fibroblast co-cultures. Wnt11
treatment resulted in decreased expression of EMT markers compared to TGFβ1
treated cell cultures.

Figure 1. Human ATII cells subjected to TGFβand Wnt11 treatment.

We propose that the pulmonary mesenchyme might contribute to the homeostasis
of epithelial cells by secreting Wnt11. The finding that effects of TGFβ1 can be
antagonized by Wnt11 may mark it as a potential therapeutic target in the fibrotic
diseases of lung.

P3761
Epithelial Pten controls acute lung injury and fibrosis by regulating
intercellular junctional integrity and EMT
Shigehisa Yanagi, Kahori Miyoshi, Hironobu Tsubouchi, Nobuhiro Matsumoto,
Masamitsu Nakazato. Division of Neurology, Respirology, Endocrinology and
Metabolism, Department of Internal Medicine, Faculty of Medicine, University of
Miyazaki, Japan
Injury to alveolar epithelial cells (AECs) and its repair process are integral to the
pathogenesis of acute lung injury (ALI) and idiopathic pulmonary fibrosis (IPF).
Disruption of AECs integrity and its reconstitution are crucial for ALI progression.
In addition, myofibroblasts, key effector cells in IPF, partially originate from AECs
through epithelial-mesenchymal transition (EMT). However, the regulation mechanisms of AECs integrity remains unclear. We explored the role of epithelial Pten in
lung injury by generating a postnatally, and lung epithelium-specifically Pten-null
(SOPten) mouse strain. Sixty percent of SOPten mice died of hypoxia, whereas all
control mice survived after bleomycin insult. SOPten mice demonstrated aggravated ALI and lung fibrosis with enhanced disruptions of intercellular junctional
complexes of AECs and degradation of basement membranes. Epithelial-derived
myofibroblasts were increased in epithelium-specific Pten-deficient mice. Lungs
of bleomycin-treated SOPten mice showed increased pAkt, pS6K, Snail and MMP
expressions, and decreased claudin-4, E-cadherin, and laminin-beta1 expressions.
Systemic Akt inactivation definitively saved SOPten mice through amelioration
of ALI and aberrant EMT. Finally, we detected reduction of PTEN expression
and hyperactivation of AKT in the AECs of human IPF lung. Our results indicate
the pivotal role of EMT process for the progression of ALI and lung fibrosis.
They also highlight epithelial Pten as an essential gatekeeper controlling ALI
and lung fibrosis by modulating intercellular junctional integrity and EMT, and
the Pten/PI3K/Akt pathway as a potential therapeutic target in these intractable
diseases.

P3762
LSC 2012 Abstract – Mitochondrial metabolism controls lung fibroblast
activation in vitro and in vivo
J. Schwarz, O. Eickelberg. HMGU, Comprehensive Pneumology Center, Munich,
Germany
Background: Fibroblasts exhibit an extraordinary capacity to undergo fibroblastmyofibroblast activation in association with diseases such as pulmonary fibrosis.
Little is known regarding the role of mitochondrial function in fibroblast biology
in general and phenotypic switching in fibrosis in particular.
Aims and objectives: To demonstrate the interplay of mitochondrial metabolism
with fibroblast-myofibroblast activation.
Methods and results: We demonstrate that stimulaton of primary lung fibroblasts with the profibrotic cytokine TGFβ1 results in an enhanced mitochondrial
membrane potential (m ). Moreover, proliferation, ECM deposition, and motility
of these cells are increased compared to fibroblasts with lowm . Interestingly,

TGFβ1-stimulated cells displayed increased expression of profibrotic markers
(αSMA, FN1 and Col1), demonstrating fibroblast-myofibroblast activation. To
further corroborate these findings, we sorted primary lung fibroblasts for high and
low resting m (m H/L). While m H fibroblasts are morphologically indistinguishable, they demonstrate increased myofibroblast activation compared with
m L fibroblasts. Finally, total cell homogenates derived from fibrotic, bleomycintreated mice demonstrated increased m compared with cell homogenates from
saline-treated mice.
Conclusion: Our data suggest that mitochondrial metabolism plays an important
role in the phenotypic activation of lung fibroblasts, both in TGFβ1 stimulated
cells in vitro and bleomycin-induced fibrosis in vivo.

P3763
An extract from a traditional Chinese medicine polyherbal formula and its
main active ingredients regulate cAMP signaling: A potential treatment for
lung fibrosis
Zhiping Fu, Beixian Zhou, Dunqiang Ren, Minhui Chen, Xiang Jie,
Yansheng Wang, Jun Xu. The State Key Lab of Respiratory Disease, Guangzhou
Medical University, Guangzhou, Guangdong, China
Rationale: Traditional Chinese Medicine has developed polyherbal formulations
in which multiple agents contained in one formula act synergistically. Tianlongkechunling (TLD), one such formula mainly composed of Ford nervilia,
Tussilago farfara, schisandra chinensis, Monkshood and Pinellia Tuber, has long
been used for treating chronic pulmonary disease in south of China. It has
been found that the main active ingredients in TLD formula are flavonoids and
other bioactive compounds. We examined TLD extract for its potential effects on
anti-fibrosis.
Methods & results: Using an Epithelial Mesenchymal Transition(EMT) model,
immunoblotting demonstrated up-regulation of E-cadherin and suppression of Fibronectin expresson by TLD extract, thereby reversal of EMT in the treated A549
cells. Additional experiments displayed that TLD can inhibit hyper-expression of
p-ERK 1/2, p-Akt, p-STAT3, NF-κB and α-SMA in lung fibroblasts of nonspecific
interstitial pneumonitis(NSIP) and HMGB1-stimulated up-regulation in those of
normal or NSIP, concomitant with reduced levels of inflammatory cytokines. Alzet
osmotic minipumps application of TLD extract to Bleomycin(BLM)-challenged
mice significantly decreased acute inflammation and pulmonary fibrosis. Mucosal
application of TLD extract to native mouse trachea by Ussing chamber recordings
suggested activation of Cl- secretion by increasing cAMP. These effects were
mimicked by a mix of isolated components.
Conclusion: We suggest that the extract from TLD may provide a novel and
effective treatment for interstitial lung fibrosis through multi-ingredient synergistic
regulation of cAMP signaling.

P3764
Chemokine profiles of A549 human alveolar epithelial cells that underwent
epithelial-mesenchymal transition by TGF-b and/or TNF-a
Masafumi Horie 1 , Yasuhiro Yamauchi 1 , Akira Saito 1 , Taisuke Jo 1 , Yu Mikami 1 ,
Hajime Takizawa 2 , Takahide Nagase 1 , Tadashi Kohyama 1 . 1 Department of
Respiratory Medicine, University of Tokyo, Japan; 2 Department of Respiratory
Medicine, Kyorin University School of Medicine, Tokyo, Japan
Rationale: Epithelial-mesenchymal transition (EMT) is supposed to be implicated
in the pathogenesis of lung fibrosis through enhanced TGF-b1 signaling. TNF-a
has also been implicated in tissue fibrosis. Recently, TGF-b induced EMT is
augmented by TNF-a, suggesting that enhanced EMT by TNF-a may be important in the pathological processed of lung diseases. However, the mechanism of
enhanced EMT by TNF-a has not been fully elucidated. Therefore, we evaluated
the cytokine/chemokine profiles of the cells that underwent EMT by TGF-b and/or
TNF-a.
Methods: A549 cells were incubated for 48 hours with 5 ng/ml of TGF-b1, 10
ng/ml of TNF-a, or TGF-b1 and TNF-a to undergo EMT. After 48 hours incubation, growth medium was changed to serum-free medium, and the supernatants
were collected at 48 hours. Cytokine/chemokine array was performed using Ray
Bio human cytokine array V. Relative values were quantified by densitometry, and
normalized to that obtained in non-treated sample.
Results: TNF-a induced production of inflammatory chemokines, such as RANTES
and MCP-1. TGF-b induced production of inflammatory chemokines, including
GM-CSF, GRO, GRO-a, MCP-2, and MCP-3. Simultaneous stimulation with
TNF-a and TGF-b induced production of GM-CSF, GRO, GRO-a, IL6, MCP-1,
RANTES, and these effects were enhanced on the production of GRO, GRO-a,
IL-8, and MCP-1.
Conclusion: The cells treated with TGF-b1 or TNF-a have different chemokine
profile, and the effect on chemokines production was enhanced by the combination
with TGF-b1 and TNF-a. This study might contribute to understanding mechanism
of EMT enhanced by TNF-a and pathogenesis of lung fibrosis.
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P3765
Let us try pirfenidone in paraquat poisoning: Effect of pirfenidone on
pulmonary fibrosis due to paraquat poisoning in rats
Soroush Seifirad 1,2 , Farzad Masoudkabir 1 , Shervin Taslimi 2 . 1 Endocrinology and
Metabolic Research Institute, Tehran University of Medical Sciences, Tehran,
Islamic Republic of Iran; 2 Pulmonary and Critical Care Research Center, Tehran
University of Medical Sciences, Tehran, Islamic Republic of Iran
Background: This study investigated the effectiveness of pirfenidone (PF) compared with antioxidants, in the prevention of pulmonary fibrosis and increasing the
survival in acutely paraquat (PQ) poisoned rats.
Methods: Fifty rats equally randomized into 5 groups. Three groups poisoned
with intraperitoneal injection of 15 mg/kg PQ. From these three groups one also
received vitamin C (500 mg/kg, IP), E (200mg/kg, IP) and N-acetylcysteine (250
mg/kg, IV). Two others received either Normal Saline (NS) or PF (200 mg/kgIV). Two groups were not poisoned and received NS or PF (200mg/kg, IV). All
injections except PQ repeated for another 4 times in consecutive days. On the 15th
day of study or the corresponding day of death a semi-quantitative determination
of lung fibrous was done using Ashcroft staging criteria on the lung sections.
Results: PF decreased PQ induced lung fibrosis (P<0.001) while antioxidants did
not decrease the lung fibrosis (p=0.413). Life expectancy decreased in PQ+NS (11
95% CI 7.94 to 14.05) and PQ+antioxidant (11 95%CI 7.77 to 14.23) groups. The
increase in the survival of rats in PQ/PF group was insignificant (13.4 95% CI
11.13 to 15.67).
Conclusion: This study showed that PF is able to decrease pulmonary fibrosis
following PQ poisoning.

P3766
LSC 2012 Abstract – Endothelial progenitor cells and the endothelin system
Susanna Desole, Florian Albrecht, Helene Vogelsinger, Katharina Cima,
Christian Kähler. Pneumology/USPH Innsbruck, Department of Internal
Medicine I, Medical University Innsbruck, Austria
Bone-marrow–derived endothelial progenitor cells (EPCs) might play a key role in
the formation of new vessels. Endothelin-1 (ET-1) is known to modulate different
stages of neovascularisation. We investigated a potential link between the ET
system and EPCs in pulmonary hypertension (PH).
EPCs were isolated from Sprague-Dawley rats and rat pulmonary artery (paECs)
endothelial cells served as positive control. ET-A and B receptor expression and
detection of prepro-ET and ET converting enzyme (ECE) mRNA were performed
by RT-PCR.
In calcium (Ca2+) flux assays EPCs loaded with FURA-2 were exposed to ET-1
[10-6 M and 10-8 M]. For selective inhibition of receptor subtypes, EPCs were
pre-incubated with ETRA (BQ123) or ETRB (BQ788) antagonists for 20 min
before stimulation with ET-1.
EPCs express both ET-receptor subtypes. Both prepro-ET-1 and ECE encoding
mRNA could be detected in EPC. In Ca2+ flux experiments addition of ET-1
elicited a significantly increased intracellular Ca2+ flux which could be inhibited
by BQ123 (96%) and BQ788 (45%).
We proved for the first time the expression of both ETRA and ETRB and detected
mRNA of prepro-ET and of ECE on EPCs. We also found that ET-1 activates
Ca2+ flux in EPCs. In summary, our data reveal for the first time a link between
EPC and the ET system.

395. Lung injury and repair: reactive oxygen
species and beyond
P3767
The role of pre-receptor glucocorticoid metabolism in regulating the severity
of ALI
Sian Lax 1 , Micheal Wilson 2 , Masao Takata 2 , David Thickett 1 . 1 Respiratory
Medicine, University of Birmingham, United Kingdom; 2 Surgery and Cancer,
Imperial College, London, United Kingdom
Acute lung injury (ALI) is a major cause of respiratory failure in the critically ill
patient. With a mortality rate of 40-60%, 50% of survivors left with pulmonary impairment and no current licenced treatment there is a need for novel therapies. Our
current research suggests that local steroid metabolism by alveolar macrophages
is defective in ALI patients. As a major function of these cells is phagocytosis of
apoptotic neutrophils during resolution of inflammation, we sought to investigate
the effect of pre-receptor glucocorticoid metabolism in a murine model of ALI.
Using intra-tracheal instillations of LPS, we analysed the inflammatory response in
wildtype mice compared to those deficient in 11β-hydroxysteroid dehydrogenase 1
(HSD1). These mice specifically lack the enzyme which converts inactive cortisone
to active cortisol. Cell infiltrates and expression of several inflammatory markers
within bronchial lavage fluid, as well as tissue permeability were examined to
evaluate the immune response and lung damage.

Here we report that in HSD1-/- mice, lung permeability increases (6.1x10-3
±0.9x10-3 v 10.7x10-3 ±2x10-3 ) 24hrs post-LPS. In addition, there was a build-up
of apoptotic neutrophils (20.3x103 ±5.9x103 v 39.2x103 ±6.1x103 ), with a significant increase in CD11c+ CD11b+ monocytes recruited into the lung (35.2x103
±5.7x103 v 81.8x103 ±1.4x103 ) 72hrs post-LPS. Moreover, dys-regulation of IL6
was observed (1.5ng/ml ±0.62 versus 0.2ng/ml ±0.08) 72hrs post-LPS.
Our data indicate that insufficient alveolar glucocorticoid metabolism augments
lung injury and suggests that therapies targetting defective macrophage HSD-1
expression may have value in ALI.

P3768
Amelioration of hyperoxia-induced lung injury in newborn mice using a
sphingolipid-based intervention
Jeroen Tibboel 1,3 , Stephen Joza 1,2 , Irwin Reiss 3 , Johan C. de Jongste 3 ,
Martin Post 1,2 . 1 Dept. of Physiology and Experimental Medicine, Hospital for
Sick Children, Toronto, ON, Canada; 2 Dept. of Laboratory Medicine and
Pathobiology, University of Toronto, ON, Canada; 3 Dept. of Pediatrics, Erasmus
University Medical Center - Sophia Children’s Hospital, Rotterdam,
Zuid-Holland, Netherlands
Aim: To characterize lung function and BAL sphingolipid profile of newborn mice
during hyperoxia exposure and recovery in room air, and to examine the effect of
D-sphingosine supplementation during recovery.
Methods: Newborn mice were exposed to 80% O2 for 4 weeks and allowed
to recover in room air for another 4 weeks. Lung function measurements, histological and morphometrical analysis of lung tissue was performed and BAL
fluid was collected during hyperoxia and after recovery with and without Dsphingosine supplementation. Sphingolipids in BAL were quantified by tandem
mass spectrometry.
Results: Hyperoxia increased lung resistance and decreased compliance, total
lung capacity and forced expiratory flow. After recovery, resistance, compliance
and total lung capacity had normalized whereas forced flows remained low.
Sphingolipids, including ceramides, were significantly increased after hyperoxia.
Ceramides were still increased after 2 weeks of recovery, but normalized to control
values after 4 weeks. Addition of D-sphingosine during the first 5 days of recovery
reduced ceramide levels at 2 weeks and partially reversed the hyperoxia-induced
increase in alveolar size and arrest in alveolarization at 4 weeks, although no
further improvement in lung function parameters was observed.
Conclusion: Exposure of newborn mice to hyperoxia caused restrictive and
obstructive lung function changes that partially recovered in room air, while
alveolar morphology remained abnormal. Hyperoxia increased ceramide levels,
with normalization after recovery. D-sphingosine addition during recovery reduced
ceramide levels and ameliorated hyperoxia-induced alveolar arrest.

P3769
PI3K p110γ is overexpressed in IPF lung tissue and fibroblast cells. In vitro
effects of its inhibition
Enrico Conte 1 , Elisa Gili 1 , Mary Fruciano 1 , Martina Korfei 2 , Evelina Fagone 1 ,
Maria Iemmolo 1 , Nunzio Crimi 1 , Andreas Güenther 2 , Carlo Vancheri 1 .
1
Department of Clinical and Molecular Biomedicine, University of Catania,
Italy; 2 Department of Internal Medicine, University of Giessen Lung Center,
Justus-Liebig-University, Giessen, Germany
Molecular pathogenesis of Idiopathic Pulmonary Fibrosis (IPF) remains unclear.
We recently demonstrated a key role for the PI3K pathway in both proliferation
and differentiation into myofibroblasts of lung fibroblasts treated with TGF-β. In
this research we assessed the expression of Class I PI3K p110 isoforms in IPF lung
tissue and tissue derived fibroblast cell lines. Moreover, we investigated the in vitro
effects of the selective inhibition of p110 isoforms on IPF fibroblast proliferation
and fibrogenic activity.
To evaluate expression levels of PI3K p110 isoforms, IHC as well as Western
blot and Flow Cytometry analysis were performed on normal and IPF lung tissue/fibroblasts. The in vitro effects of selective pharmacological inhibition as
well as specific gene silencing by siRNAs were studied in fibroblast cell lines
established from both normal and IPF tissues.
No significant differences between normal and IPF tissue/cells were observed
for the expression of PI3K p110 α, β and δ isoforms whereas p110γ resulted
overexpressed in both IPF lung homogenates and ex-vivo fibroblast cell lines. The
IHC results show a strong immunoreactivity for p110γ in myofibroblasts of IPF
lungs. Moreover, in pathologic bronchiolar structures of IPF lungs, basal cells
exhibited a pronounced nuclear expression of p110γ which was hardly detectable
in normal lung tissues. Furthermore, as a consequence of both p110γ pharmacological inhibition and gene silencing, a significant inhibition of proliferation rate
and α-SMA expression were observed in IPF fibroblasts whereas no effects were
found on normal cells.
Our data indicates that PI3K p110 γ isoform can be a novel pharmacological
target.
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P3770
Inhibition of the sonic hedgehog pathway at the primary cilium prevents the
effect of TGF-beta 1 on alveolar epithelial cells
Elika Farrokhi Moshai 1 , Arnaud Mailleux 1 , Valérie Besnard 1 ,
Stéphanie Brayer 1 , Monique Dehoux 1,2 , Bruno Crestani 1,3 . 1 Inserm U700, UFR
de Médecine Xavier Bichat, Paris, France; 2 Laboratoire de Biochimie, Hôpital
Bichat, Paris, France; 3 Service de Pneumologie, Hôpital Bichat, Paris, France
Introduction: The mesenchymal differentiation of alveolar epithelial cells induced by Transforming Growth Factor-beta1 (TGF-beta1), also called Epithelial
Mesenchymal Transition (EMT), may contribute to Idiopathic Pulmonary Fibrosis
(IPF). The Sonic Hedgehog (SHH) pathway is involved in epithelial cells-fibroblasts
interaction during fetal lung development and lung fibrogenesis in adult lung. Previously, our laboratory has demonstrated that the SHH pathway is necessary to the
action of TGF-beta 1 in human pulmonary fibroblasts (Cigna et al. in revision).
Aims: We hypothesized that the SHH pathway could play a role in mesenchymal
differentiation of alveolar epithelial cells induced by TGF-beta 1.
Methods: The A549 cell line or primary alveolar epithelial murine cells are
pre-treated 1h with agonists (recombinant SHH, Smoothened Agonist) or with
inhibitors of the pathway (Cyclopamine, HPI-4, GANT61) in the absence or presence of TGF-beta 1 (1-5 ng/ml) for 48h in serum-free medium. The expression
of E-Cadherin, N-Cadherin, and fibronectin is evaluated by real-time PCR, Western blotting and immunocytochemistry. The migratory capacity of A549 is also
measured in these conditions.
Results: Inhibition of the pathway via SMO/GLI abolishes the effect of TGF-beta
1 on the migration of epithelial cells but do not influence the effect of TGF-beta 1
on cell differentiation. By contrast, the inhibition of the HH pathway in the primary
cilium with HPI-4 prevents and reverts the effect of TGF-beta 1 on epithelial cell
differentiation.
Conclusions: Our results indicate that the primary cilium controls the effect of
TGF-beta 1 on A549 cells in vitro.

P3771
Protective effect of mesenchymal stem cells (MSC) on hypoxia-induced
epithelial-mesenchymal transition of alveolar epithelial cells (AEC)
Yurdagul Uzunhan 1 , Nadia Randrianarison 1 , Dominique Marchant 1 ,
Nicolas Dard 1 , Jerôme Larghero 2 , Carole Planès 1 . 1 EA 2363, UFR SMBH,
Université Paris 13, PRES Sorbonne Paris Cité, Bobigny, France, Metropolitan;
2
Centre de Thérapie Cellulaire, Hôpital Saint Louis, Paris, France, Metropolitan

six sets, exposed for 24h to normoxia (21% O2 , 5% CO2 ) as a control; hyperoxia
(95% O2, 5% CO2 ); hyperoxia with 10-7 M vitamin E (α-tocopherol); hyperoxia
with 10- 7 M vitamin C; hyperoxia with 10-6 M vitamin C and hyperoxia with a
combinations of vitamins E and C (10-7 , 10-6 M respectively). TER measurement,
immunofluorescence staining of ZO-1 and RT-PCR to detect IL8, IL6, TNF-α and
ZO-1 expression were used.
Results: The reductions of the TER in hyperoxic groups (hyperoxia and hyperoxia
with antioxidants) were associated with the reduction in the ZO-1 thickness and
downregulation of ZO-1 expression compared with the control. In contrast, the
expression of IL-8, IL-6 and TNF-α was upregulated in the hyperoxic groups
compared with the control.
Conclusion: Hyperoxia induced barrier integrity disruption represented by the
decrease in TER and the reduction of ZO-1 levels is associated with an increased
in the expression of pro-inflammatory cytokines IL-8, IL-6 and TNF-α. The antioxidant vitamins E and C had only a slight protective effect against hyperoxia
damage.

P3773
Long-term use of ICS influence TLR2 expression on induced sputum from
severe COPD patients
Haixing Zhu, Guochao Shi, Wei Tang. Respiratory, Ruijin Hospital, Shanghai,
China
Objective: To evaluate the influence of long-term use of inhaled corticosteroid on
TLR2 expression on and in macrophages from induced sputum in severe COPD
patients.
Methods: Severe stable smoking male COPD patients treated in OPD of Respirology were divided into2 groups: long-term ICS group (ICS≥500/day futicasone
propionate, ≥1 year) (n=21) and ICS naive group(n=29). With flow cytometry,
we tested TLR2 expression on macrophages from induced sputum in these COPD
patients. We also examined the mRNA expression in the induced sputum.
Result: The TLR2 extracellular expression on the macrophages from induced
sputum in long-term ICS treatment group were lower than the ICS naïve
group(13.69±1.17 vs 20.12±4.37,p=0.019). The TLR2 intracellular expression
(5.35±1.67 vs 12.81±4.89), the TLR2mRNAand TNFαmRNA expression also
showed decreased trends in ICS long-term treatment group.

Background: Epithelial-to-mesenchymal transition (EMT) of AEC induced by
TGF-β1 or hypoxia (HX) may contribute to pulmonary fibrosis. In animal models
of lung fibrosis, administration of allogenic MSC reduced fibrosis and mortality
by an unknown mechanism. We hypothesized that MSC may favor alveolar wound
healing by preventing hypoxia-induced EMT. We tested in vitro the paracrine
effects of MSC on the phenotypic changes of AEC induced by HX.
Methods: Rat AEC cultured on Transwell filters were exposed to HX (3 or 1.5%
O2) for up to 12 days in the presence/absence of human MSC on the bottom of
the well. Transepithelial electrical resistance (TER) as well as epithelial markers
(E-cadherin, ZO-1, TTF-1) and mesenchymal markers (smooth muscle α-actine,
vimentin) were assessed by ohm-meter, immunofluorescence and Western blot at
d6 and d12.
Results: Exposure of AEC to HX resulted in a dose- and time-dependent decrease
of TER and of epithelial marker expression, together with an increase in mesenchymal marker expression. These effects were reproduced by treatment with
cobalt chloride and were partially prevented by anti-oxydant drugs (Euk134 or
N-acetyl-cystein). Co-culture with MSC (or MSC-conditioned medium) partially
prevented the effects of HX regarding TER and phenotypic changes.
Conclusion: These results indicate that MSC alleviate the phenotypic changes of
AEC induced by HX in vitro through a paracrine mechanism. Preservation of AEC
phenotype by MSC may limit EMT and could partly explain the anti-fibrotic effect
of MSC in vivo.
Funded by: College des Enseignants de Pneumologie, Chancellerie des Universites
de Paris (Fondation du Legs Poix).

P3772
Hyperoxia mediates barrier permeability dysfunction in 16HBE140- cells
Hanady Al-Shmgani, John Moody, Robert Sneyd, Roy Moate. School of
Biomedical and Biological Sciences, Plymouth University, Plymouth, Devon,
United Kingdom School of Biomedical and Biological Sciences, Plymouth
University, Plymouth, Devon, United Kingdom Human and Physical Resources,
Peninsula College of Medicine and Dentistry, Plymouth, Devon, United Kingdom
Electronic Microscopy Centre, Plymouth University, Plymouth, United Kingdom
Background: Reactive oxygen species (ROS) induced by hyperoxia have been
postulated to be responsible as mediators of oxidative stress and damage in human
and experimental animal lung epithelium. This study aimed to determine the effects
of hyperoxia on the tight junction associated protein ZO-1 in the human bronchial
epithelial cell 16HBE140-, and the possibility of a protective role of antioxidant
vitamins C and E.
Methods: 16HBE140- cells were cultured at a density of 2.5×105 cell/cm2 in
an air-liquid interface for 6 days where the transepithelial electrical resistance
(TER) developed to 230±28  cm2 . The experimental groups were divided into

There were positive relationship between the expression of TLR2 extracellular and
intracellular expression.
Conclusion: Long-term use of ICS may have negative influence on TLR2 expression in the airway of COPD patients, which may increase the pneumonia
susceptibility in severe COPD patients.

P3774
Early signs of oxidative stress in COPD
Helen Evsyukova 1 , Marina Palay 1 , Anna Vjushina 2 . 1 Hospital Therapy,
St.Petersburg State University, Medical Faculty, St. Petersburg, Russian
Federation; 2 Neurophysiology, I.P. Pavlov Institute of Physiology RASc, St.
Petersburg, Russian Federation
Oxidative modification of proteins is the early and most reliable sign of oxidative
stress which plays an important role in pathogenesis of COPD. We studied the
oxidative modification of proteins in 12 patients with COPD at the exacerbation
of the disease, 12 patients at the remission of COPD and 24 healthy subjects. It
was shown that COPD patients had an increased amount of carbonyl derivatives
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originating at the initiation of oxidation amino acid rests of protein at the exacerbation (0.05±0.01U/mg) and remission stage (0.03±0.00U/mg) than in control
subjects (0.01±0.00U/mg) (p<0.05).COPD patients had a decreased amount of
carbonyl derivatives at the stage of elongation of the process. This may be due to
the considerable protein destruction. We have shown low level of reduced thiols
at the exacerbation (0.41±0.03U/mg) and remission stage (0.33±0.03U/mg) in
comparison with control subjects (0.52±0.01U/mg) (p<0.001) which points out to
the exhaustion of antioxidant system. The data received correlate with disruption
of pulmonary function and oxygen saturation in COPD patients.

P3775
The influence of roflumilast on the IV-type collagen level in patients with III
stage COPD
Mykola Ostrovskyy, Oleksandr Varunkiv, Iryna Savelikhina,
Mariana Kulynych-Miskiv. internal Medicine #3, Ivano-Frankivsk National
Medical University, Ivano-Frankivsk, Ukraine
Background: Chronic obstructive pulmonary diseases are diagnosed in 4-6% of
men and 1-3% of women above 40 years old. The persistent inflammatory process
in bronchi, the development of microcirculation disorders, the increasing of hypoxia processes result in the activation of fibroblasts and their production of IV-type
collagen, which is manifested by the formation of peribronchial pneumosclerosis.
Purpose of the study: The evaluation of the IV-type collagen level dynamics in
BALF of patients with 3rd stage COPD during the treatment with Roflumilast.
Materials and methods: The contents of the IV-type collagen in BALF was evaluated in 39 patients with III stage COPD in a relapse stage using enzyme-linked
immunosorbent assay before and after 3 months of treatment with the inhibitor
of phosphodiesterase -4 – Roflumilast, 500 mg per day, inside, together with the
basic 3rd stage COPD treatment (GOLD, 2010).
Results of the study: The contents of the IV-type collagen in BALF before the
beginning of treatment in patients with 3rd stage COPD was (69.13±3.12) ng/ml,
which is in 7,14 times higher than in almost healthy people, whose contents
constituted (9,68±0,54) ng/ml. After the second examination in 90 days, the
above-mentioned indicator in patients fell down by 2,45 times and was equal
(28,26±2,23) ng/ml.
Conclusions: The depression of IV-type collagen levels demonstrate the ability to
slow down pneumosclerosis progression in patients with III COPD who are treated
with Roflumilast.

P3776
The effect of intravenous immunoglobulin on oxygen-dependent metabolism
of blood cells in patients with community acquired pneumonia
Usman Farkhutdinov, Albert Mirchaidarov, Rafagat Farkhutdinov. Department of
Internal Diseases, City Hospital 21, Ufa, Russian Federation Department of
Internal Diseases, City Hospital 21, Ufa, Russian Federation Department of
Internal Diseases, Bashkortostan State Medical University, Ufa, Russian
Federation
Active oxygen forms (AOF) determine the microbicidal activity of phagocytes.
Their low generation may be one of the reasons of latent inflammatory process.
The aim was to study the effect of i.v. immunoglobulin immunovenin (IMV) on
the production of AOF in in-vitro experiments and in patients with community
acquired pneumonia (CAP).
Methods: The method of chemiluminescence (ChL) registration was used to study
the effect of various doses of IMV (0.005 mg/ml, 0.01 mg/ml, 0.05 mg/ml) on
the production of AOF in the blood of healthy subjects. In the clinical part of the
research AOF generation was studied in 35 patients with CAP. 17 patients with
CAP received standard therapy. In 18 patients IMV was added to the treatment.
Results: In in-vitro experiments IMV dose of 0.005 mg/ml increased ChL intensity of blood by 18.4±0.3% (p<0.05) the doses of 0.01 mg/ml and 0.05 mg/ml
increased ChL intensity by 48.6±2.1% (p <0.05) and 64.5±3.4%(p<0.05) times
respectively. In comparision with normal findings ChL intensity of blood in patients with CAP has been found to be reduced by 1.5 times. The use of IMV
in patients has increased production of AOF in blood and resulted in positive
dynamics of clinical findings. In the case of standard therapy low ChL intensity of
blood maintained, the inflammatory process often had a prolonged course.
Conclusion: IMV may be used in the treatment of patients with CAP owing to
its influence on AOF. It allows to increase AOF production by phagocytes and
decrease the incidence of latent inflammatory processes.

P3777
Converse airway effects of nicotine in vitro and in vivo
Yuan Xu, Lars-Olaf Cardell. Division of Ear, Nose and Throat Diseases,
CLINTEC, Karolinska Institutet, Stockholm, Sweden

was assessed with myograph and inflammatory mediator expressions measured
with real-time PCR. In the in-vivo model, mice were exposed to nicotine (24
mg/kg/day) via osmotic pumps for 28 days followed by intranasal (i.n.) LPS
(1 mg/ml) instillation during the last 3 days. Airway resistance was measured
using FlexiVent® after i.v. methacholine challenge and inflammatory cells in the
bronchoalveolar lavage fluid were counted.
In vitro, nicotine increased contractions to bradykinin (BK) and des-Arg9-BK.
Carbachol contractions only increased after combined nicotine and LPS exposure.
Moreover, nicotine specifically up-regulated Toll-like receptor 2 and 4 as well as
inflammatory mediators COX-2 and MCP-1. In vivo, nicotine had no effects alone,
but i.n. LPS caused both AHR and acute pulmonary neutrophillic inflammation.
28-days of in-vivo nicotine exposure suppressed the LPS-induced AHR both in
central and peripheral airways and prevented pulmonary neutrophil infiltration.
It is interesting to note that the local smooth muscle effect of nicotine differs
markedly from the in-vivo effect which involves a much more complex system
of inflammatory cells and mediators. This is important to acknowledge when
evaluating the toxic effect of nicotine.

P3778
Alveolar macrophage activity in experimentally induced pneumonia
Usman Farkhutdinov. Department of Internal Diseases, City Hospital 21, Ufa,
Russian Federation
Alveolar macrophages (AM) play an important role in lung inflammation.
The aim was to study the AM state in experimentally induced pneumonia (PN).
Methods: PN was induced in 120 white rats by transthoracic injection of pneumococcus culture. The animals were sacrificed at 1, 3, 7 day of PN course. The
content of malonic dialdehyde (MDA) was determined in the animal lungs. The
production of active oxygen forms (AOF) by alveolar macrophages (AM) was
determined by nitroblue tetrazolium (NBT) test. In addition phagocytic activity
(PhA) of AM has been assessed, morphological investigations were performed.
Results: The development of PN in rats was accompanied by increase of MDA
content in the lungs, by increase of NBT-test values and PhA of AM. The NBT
values of AM correlated directly to MDA content in the lungs. Due to morphological changes the animals were divided into 2 groups. In both groups the level
of MDA in the lungs remained high. In the 1st group of rats on the 3, 7 days
NBT values and PhA of AM were found to be increased, infiltration changes were
abundant in the lungs. The rats of the 2nd group have demonstrated lowering of
NBT values and PhA of AM, destructive changes in the lungs.
Conclusion: AOF produced by AM initiated free radical processes and lung
inflammation in experimentally induced PN. Decreased production of AOF and
reduction of PhA of AM demonstrated the inflammatory complications.

P3779
Hydrogen gas alters the production of reactive oxygen species in alveolar
epithelial cells in vitro
Kenichi Kokubo, Takashi Inoue, Kazuko Yamashita, Toshihiro Shinbo,
Minoru Hirose, Hirosuke Kobayashi. Department of Medical Engineering and
Technology, Kitasato University School of Allied Health Sciences, Sagamihara,
Kanagawa, Japan
Aim: The pulmonary toxicity of high concentration of oxygen during mechanical
ventilation relates to reactive oxygen species (ROS). Hydrogen gas (H2 ) has potential as eliminating highly reactive ROS. We therefore expected that H2 could
reduce the adverse effects of the oxygen exposure. The aim of the present study
was to determine the protective effects of H2 against various oxidative stresses on
epithelial cells in vitro.
Methods: Human alveolar epithelial cells (A549) were incubated with antimycin
A which enhances the generation of superoxide anions (O2 - ) in mitochondria, with
menadione which exogenously generates O2 - and H2 O2 in the cells, or with Cu+
(converted from Cu2+ by ascorbic acid) which exogenously generates hydroxyl
radical by the Fenton reaction with added Cu+ and endogenous H2 O2 . The viability
of the cells as well as the levels of O2 - and highly reactive ROS in the cells was
evaluated with or without 2% H2 .
Results: The viability of the cells incubated with menadione or Cu+ decreased
or did not change in the presence of H2 , respectively, while that with antimycin
A significantly increased in the presence of H2 (n=12, P<0.01). The production
of O2 - induced by antimycin A significantly decreased with the addition of H2
(n=11, P<0.01), while highly reactive ROS induced by menadione significantly
increased in the cells incubated with H2 (n=5, P<0.01).
Conclusions: H2 protects alveolar epithelial cells against injury induced by antimycin A probably due to the decrease in the production of O2 - in mitochondria,
while H2 cannot act protective against ROS induced by menadione or the Fenton
reaction, meaning that H2 cannot overcome the effects of exogenously provided
ROS.

Cigarette smoke, which contains high concentrations of nicotine and endotoxin
(LPS), plays a pivotal role in the development of asthmatic airway inflammation
and hyperreactivity (AHR). But the mechanisms behind this are poorly known.
The present study examines the effects of nicotine and LPS on murine airways
both in vitro and in vivo.
In the in-vitro model, murine tracheal segments were cultured in presence of
nicotine (10 μM) and/or LPS (10 μg/ml) for 4 days. Smooth muscle contractibility
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P3780
Effect of stress on free radical indices in bronchial asthma
Elena Zaprudnova 1 , Svetlana Soodaeva 2 , Igor Klimanov 2 , Timur Li 3 ,
Yulia Petrovskaya 4 , Lidiya Nikitina 4 , Fedor Petrovskiy 4 . 1 Department of
Biochemistry, Vladimir State University, Vladimir, Russian Federation; 2 Clinical
and Experimental Biophysics, Pulmonology Research Institute, Moscow, Russian
Federation; 3 Neurological Department, N.I. Pirogov Russian National Research
Medical University, Moscow, Russian Federation; 4 Allergy and Clinical
Immunology, Khanty-Mansiysk State Medical Academy, Khanty-Mansiysk,
Russian Federation
We investigated the influence of stress on the levels of some free radical indices
in exhaled breath condensate (EBC) at people with asthma (BA) compared with
healthy people.
The control group (n=57) included healthy, young people aged 20 - 23 years. The
second group (n=62) included young people who suffer from BA (remission) aged
20-23 years.
The levels nitrate/nitrite, metabolites NO, and malondialdehyde (MDA) were determined at rest and under stress in both healthy and in people with BA. Stress
state of subjects formed on the background of the educational process, as exam
stress is one of the first places among the causes of mental stress in students.
The study found that people suffering from BA, there is increased production of
NO in the lungs, which is reflected in increased levels of NO metabolites in EBC
by 1.3 times compared with control. Patients with BA most sensitive to stress
conditions in comparison with healthy young people, resulting in a higher level
(1.3 times) in their production of NO metabolites during stress (5,8±0,03 mkM
in patients with BA during stress and 4,5±0,05 mkM in healthy under stress, p
<0.05). In patients with BA as an increase in basal level of MDA in a 1.6 times (p
<0.05) in EBC in comparison with control. Under conditions of stress has been
increasing process of lipid peroxidation, as evidenced by increased concentrations
of MDA in EBC of 1.5 times in normal and 1.7 times in patients with BA.
Thus, the most active enhancement of free radical processes in the lungs leads to
the conclusion that patients with BA most sensitive to the stress associated with
the educational process.

P3781
Regulation of VEGF receptors and co-factors by hypoxia and hyperoxia
Thomas Blythe, Shaney Barratt, Caroline Jarrett, Gavin Welsh, Ann Millar. Lung
Research Group, University of Bristol, United Kingdom
VEGF exerts its biological effect through specific receptors, VEGFR-1 and
VEGFR-2 and co-receptors, neuropilin-1 and neuropilin-2, keading to a complex regulatory sytem. The presence of hypoxia in lung disease and its treatment
by high flow oxygen have been proposed to contribute to lung injury. We hypothesised that hypoxia and hyperoxia may lead to changes receptor and co-receptor
expression and hence regulation of VEGF bioactivity.
A549 (ATCC) as a model for lung epithelial cells and Human pulmonary microvascular endothelial cells (HMVEC-l) were obtained and cultured in for 24
hours in a PROOX chamber in normoxic (N), hyperoxic 90% O2 (H), hypoxic
conditions were represented by culture in the presence of Cobalt chloride (CoCl2 ).
The cells were then lysed for protein or RNA extraction. Expression of VEGFR1,
2 and NRP-1, NRP-2 was established at both mRNA and protein level by q-PCR,
immunofluorescence and Western blotting.
No significant changes were detected in A549 expression of VEGF-R1, NRP-2,
however NRP1 was significantly reduced compared to control values (p<0.05) in
the presence of hypoxia and there was non-significant trend to a reduction with
both hypoxia and hyperoxia in VEGFR2. In HMVEC-l there was a significant
reduction (p< 0.05) in the levels of VEGFR2 and NRP-1 and a trend towards
reduction in VEGFR1 and NRP-2 with hypoxia.
These results suggest that changes in oxygen tension may have a significant effect
on VEGF bioactivity with potential implications for the use of oxygen therapy.

P3782
Peroxiredoxin 6 attenuates lipopolysaccharide-induced plasminogen activatro
inhibitor 1 expression by regulating autophagy
Dong Yang, Yuanlin Song, Jiayuan Sun, Tong Lin, Jing Bi, Chunxue Bai.
Respiratory Department, Zhongshan Hospital, Fudan University, Shanghai,
China Respiratory Department, Zhongshan Hospital, Fudan University,
Shanghai, China Respiratory Department, Zhongshan Hospital, Fudan
University, Shanghai, China Respiratory Department, Zhongshan Hospital,
Fudan University, Shanghai, China Respiratory Department, Zhongshan
Hospital, Fudan University, Shanghai, China Respiratory Department,
Zhongshan Hospital, Fudan University, Shanghai, China
Objective: To evaluate the roles of Peroxiredoxin(Prdx)6 in the expression of
plasminogen activator inhibitor(PAI)-1 in lipopolysaccharide(LPS) induced acute
lung injury(ALI).
Methods and results: ALI was induced in Prdx6(-/-) and C57BL/6J mice 4hrs or
24hrs after intratracheal instillation of LPS(5mg/kg), characterized by inflammation
in morphology, higher wet/dry ratio, elevated protein concentration and increased
neutrophils in bronchial alveolar lavage fluid(BALF), which were more significantly in Prdx6(-/-) mice. After LPS administration, PAI-1 mRNAexpressions
were markedly increased in a time-dependant manner and the PAI-1 concentration

in BALF were markedly increased at 4hrs and decreased nearly to baseline at
24hrs in Prdx6(-/-) mice compared to C57BL/6J mice. Autophagy was significantly enhenced with higher expression of LC3B in Prdx6(-/-) mice compared to
C57BL/6J mice. Primary cultured macrophages were stimulated by LPS (10ug/ml)
for 4hrs. The level of reactive oxygen species(ROS) in macrophages from Prdx6
(-/-) mice was significantly higher than that from C57BL/6J mice. The release of
PAI-1 was significantly increased in macrophages from Prdx6(-/-) mice compared
to wildtype mice after LPS instillation. PAI-1 release was partially suppressed
by extracellular signal–regulated kinase(ERK) and p38 mitogen-activated protein
kinase inhibitor(MAPK) but not by c-Jun N-terminal kinase inhibitors.
Conclusions: In LPS-induced ALI, Prdx6(-/-) mice increased PAI-1 expressions of
partially dependent on enhanced autophagy in lungs and p38 MAPK and ERK in
macrophages. Thus, Prdx6 possesses anti-fibrinolytic activity under inflammation
by regulating autophagy.

P3783
Prevention of hyperoxia-induced lung injury: Counterbalancing the
deleterious effects of endothelin-1 in rat lungs
Dorottya Czövek 1 , Yves Donati 2 , Xavier Belin 1 , Jean-Claude Pache 3 ,
Ferenc Petak 4 , Walid Habre 5 . 1 Department of Anaesthesiology, Pharmacology
and Intensive Care, University of Geneva, Switzerland; 2 Department of
Pediatrics, Medical School, University of Geneva, Switzerland; 3 Department of
Clinical Pathology, University of Geneva, Switzerland; 4 Department of Medical
Physics and Informatics, University of Szeged, Hungary; 5 Pediatric Anesthesia
Unit, Geneva Children’s Hospital, University Hospitals, Geneva, Switzerland
Rationale: Endothelin (ET-1) plays a major role in the hyperoxia-induced pulmonary hypertension leading to lung damage. We determined the role of the
nitric oxide NO/ET-1 pathway in the lung function declineal changes following
hyperoxia exposure in rats.
Methods: Airway resistance (Raw),respiratory tissue damping (G) and elastance
(H) were obtained by forced oscillations at baseline condition and following
incremental doses of iv methacholine (MCh) in 4 groups of 28-day-old rats.
Animals were exposed for 3 days to: room air (Group C, n=6), hyperoxia (> 95%
O2, Group HC, n=5), hyperoxia with concomitant administration of vasoactive
intestinal peptide (VIP 150 μg/kg/day ip, Group HV, n=4) or oral sildenafil citrate
(20 mg/day, Group HS, n=4).
Results: Hyperoxia led to significant increases in G (38.66%, 62.63%, 38.41%
in groups HC, HV, HS respectively, p<0.05) and in H (58.91%, 67.3%. 70.85%,
p<0.05) in all groups, while Raw did not change. Airway hyperresponsiveness to
MCh was observed in rats of Group HC, which was prevented by treatments with
VIP or sildenafil.

Conclusions: These findings evidence the beneficial role of NO and VIP pathways
in preventing the lung inflammatory response to hyperoxia and indicating their
protective potentials against the subsequent development of airway hyperresponsiveness.
Grant support: OTKA K81179. The first author is a laureate of the long-term ERS
fellowship.

P3784
Protective effects of erythropoietin and N-acetyl cysteine on
methotrexate-induced lung injury in rats
Hasan Kahraman 1 , Mahmut Tokur 2 , Ergul Kurutas 3 , Selim Bozkurt 4 ,
Vedat Bakan 5 , Harun Ciralik 6 , Nurhan Koksal 1 . 1 Chest Disease,
Kahramanmaras Sutcuimam University, Faculty of Medicine, Kahramanmaras,
Turkey; 2 Chest Surgery, Kahramanmaras Sutcuimam University, Faculty of
Medicine, Kahramanmaras, Turkey; 3 Biochemistry, Kahramanmaras Sutcuimam
University, Faculty of Medicine, Kahramanmaras, Turkey; 4 Emergency Medicime,
Kahramanmaras Sutcuimam University, Faculty of Medicine, Kahramanmaras,
Turkey; 5 Pediadric Surgery, Kahramanmaras Sutcuimam University, Faculty of
Medicine, Kahramanmaras, Turkey; 6 Pathology, Kahramanmaras Sutcuimam
University, Faculty of Medicine, Kahramanmaras, Turkey
Material and methods: Twenty-six female Sprague-Dawley rats were divided
into 4 groups. Sham group was given subcutaneous (SC) injection of 0.3 ml of
0.9% NaCl (n= 5), MTX group was administered SC of 5 mg/kg methotrexate
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(MTX), EPO group was administered, SC of 5 mg/kg MTX and 2000 IU/kg EPO,
and NAC group was given 5 mg/kg MTX and 200 mg/kg NAC once daily for 4
consecutive days. At the fifth day, the right lungs were extracted. Oxidative damage
was evaluated by measuring the malondialdehyde (MDA) level and superoxide
dismutase (SOD) and catalase (CAT) activities. Histological damage was evaluated
by inflammation and congestion scores.
Results: In MTX group MDA levels were significantly higher, CAT and SOD
activities were significantly lower than those in the Sham, EPO and NAC groups
(P<0.05). In EPO group MDA levels, CAT, and SOD activities were higher, but not
significant than those in group NAC. In group MTX both scores were significantly
higher than in group sham (P<0.05). The congestion score of group MTX was
significantly higher than those of group EPO and NAC (P<0.05). When the group
EPO was compared to the group NAC, the difference was not significant (P>0.05).
Conclusion: EPO and NAC have significant preventive effects on methotrexateinduced lung damage in rats.

396. Various issues in clinical physiology

P3785
Acute effects of volume-oriented incentive spirometry on chest wall
kinematics in patients chronic stroke
Illia Lima, Gardênia Ferreira, Tânia Campos, Rodrigo Melo, Elis Emanuelle,
Rêncio Florêncio, Guilherme Fregonezi. Physical Therapy, Federal University of
Rio Grande do Norte, Natal, RN, Brazil
To study the acute effects of incentive spirometry (IS) volume-oriented on chest
wall kinematics in chronic stroke patients and healthy subjects.
Volume of chest wall (CW), abdominal (ab), abdominal rib cage (RCab) and
pulmonary rib cage (RCp) compartment were assessed in 20 chronic stroke patients (experimental group,EG) age 56±9.7 years old, FVC%:81.5±10.9% and
FEV1/FVC%:80.5±9.7 and 20 age-matched healthy subjects (control group,CG),
age 56.5±10.3 years old, FVC%:95±6.8% (p=0.0028) and FEV1/FVC%:80.5±8.4
by Optoelectronic Plethysmography. Protocol comprise 3 moments: quite breathing
(QB), volume-oriented IS (3 series/10 repetitions) and recovery quite breathing
(rQB).The tidal volumes of chest wall in EG was lower compared to the CG, in QB
(0.4vs0.61L), IS (1.8vs2.3 L) and rQB (0.4vs0.5 L) (p<0.0001). The tidal volume
increase in chest wall 75% in EG and 73.3% CG during IS. Different pattern of
breathing were found in tidal volume in EG compared to CG on ab compartment:
QB(54.1%vs43.7%), IS(43.3%vs40.9%) and rQB(48.9% vs. 46.2%); RCab compartment, QB(13.8%vs16.8%), IS(19%vs20.6%) and rQB(15.2%vs17.2%) and
RCp compartment, QB(30.7%vs37.9%), IS(37.7%vs39.9%) rQB(32.9%vs37.3%).
Right and left hemithorax volume were different in EG, QB (Vt=0.06±0.04
ml vs 0.02±0.02 ml, p=0.002), IS(Vt=0.09±0.07 ml vs. 0.07±0.05 ml) and
rQB(Vt= 0.07±0.07 vs 0.02±0.03 ml) independent of stroke side impairment.
Chest wall volumes are decrease in patients with chronic stroke. IS induces improvements in volume of chest wall in both groups; however, more pronounced in
chronic stroke patients determining a breathing pattern similar that was observed
in healthy subjects.
P3786
Decrease of physical capacity during acute induction at high altitude is
associated with more pronounced increased pulmonary arterial pressure
Akpay Sarybaev 1 , Abdirashit Maripov 1 , Almaz Akunov 1 , Ulan Shermatov 1 ,
Dhurati Majumdar 2 , Shashi B. Singh 2 . 1 High Altitude Department, National
Centre of Cardiology and Internal Medicine, Bishkek, Kyrgyzstan; 2 Defence
Institute of Physiology & Allied Sciences, Defense Research and Development
Organization, Delhi, India
The aim is to assess the relation between physical performance (max VO2) and
systolic pulmonary arterial pressure (sPAP) at high altitude (HA).
Subjects and methods: Twenty one subjects aged from 18 to 30 years were
examined. After being examined at the low altitude (Bishkek, 700 m above sea
level) all subject were transported at 3200 m.
At the HA patients were repeatedly examined in the 7th, 14th and 21st days of the
sojourning, as well as on the 3rd day after coming down to Bishkek.
Results: The subjects were divided into two groups: the 1st group - “normoresponders” (n=14), subjects, whose sPAP was up to 35 mmHg in the first days at
HA and the 2nd group - “normoresponders” (n=7), subjects with sPAP 35 mmHg
or higher. Results are shown.
Comparison of maxVO2 between normo- and hyperresponders
Group

Bishkek

HA-7

HA-14

HA-21

Descent

Normoresponders
Hyperresponders

43,7±1,7
45,8±1,2

40,4±1,1
38,8±1,5*

41,0±1,6
42,4±2,5

41,6±1,9
44,1±2,8

46,5±1,7
48,4±3,0

max VO2: maximal oxygen consumption, ml/min/kg; *p<0,05 between max VO2 in Bishkek
and at the 7th days of high altitude staying.

At Bishkek the 1st group had the higher max VO2 value, but after the ascent
at HA the max VO2 significantly decreased at that group (from 45,8 to 38,8
ml/min/kg, p< 0,01), while the 2nd group demonstrated the nonsignificant max
VO2 reduction. Later these differences disappeared.
Obtained data can denote the presence of the interrelation between sPAP response
to HA hypoxia and decrease of the physical capacity at HA. This supposition
should be tested on a larger sample of volunteers.

P3787
Slowly adapting strtech receptors upregulate mixed cough responses in the
rabbit
Chayra Abdou, Sissi On, Bruno Demoulin, Odile Ruckebusch,
Anne-Laure Leblanc, Noelle Bertin, François Marchal, Silvia Varechova. EA 3450
Laboratoire de Physiologie, Faculté de Médecine, Vandoeuvre les Nancy, France
Rationale: Inhibition of slowly adapting stretch receptors (SARS) inhibits the
cough reflex (CR), but it is not clear whether SARS stimulation facilitates CR
and/or expiration reflex (ER). The issue is relevant to the long term understanding of chronic cough because those mechanisms that regulate cough are poorly
understood.
The aim of the study was to demonstrate whether SARS stimulation by continuous
positive airway pressure (CPAP) alters CR and/or ER in the rabbit.
Methods: 5 rabbits were anesthetized and tracheostomized. The trachea was exoposed to punctuate mechanical stimuli at control and with 4-5 hPa CPAP. 24
stimulations were aimed in each condition in each animal. CR and ER were
identified from airflow and volume signals, diaphragmatic and abdominal muscle
electrical activity. The reflexes were defined as a forced expiratory effort preceded
(CR) or not (ER) by an augmented inspiration. Mixed responses were differentiated
from the pattern of the first breath as ER/CR and CR/ER.
Results: 241 stimulations, evenly distributed in inspiration and expiration, were
obtained at control (n = 121) and on CPAP (n = 120). The overall incidence of
positive responses significantly increased from 66% at control to 85% on CPAP (p
= 0.0005). Incidence of ER, CR or CR/ER was not significantly altered. In contrast
the mixed ER/CR response significantly increased from 14% at control to 38% on
CPAP (p = 0.0005).
Conclusions: SARS stimulation up regulates airway defensive reflexes, namely
ER/CR. Thus SARS appear to sensitize preferentially those ER-facilitated coughs.
It is speculated that a proper identification of airway defensive responses in patients
may be relevant to a better understanding of chronic cough.

P3788
The effects of respiratory muscle fatigue on swallowing physiology in healthy
young adults: Preliminary results
Ioanna Malatra, Carol E. Garber, Georgia Malandraki, John H. Saxman.
Biobehavioral Sciences, TC, Columbia University, New York, NY, United States
Introduction: Fatigue of the respiratory muscles has been associated with swallowing disorders in many respiratory and neurological diseases, however, the
mechanism with which fatigue affects the swallowing function remains unclear.
Aims: The aim of the present pilot study was to examine the effects of respiratory
muscle fatigue on swallowing physiology in healthy adults.
Method: Participants included 10 healthy young adults randomly assigned in
two groups: an expiratory and an inspiratory muscle group. Respiratory and electrophysiological measurements were obtained during the following tasks: three
a)5ml water swallows, b)100ml continuous water swallows and c)solid swallows
(cracker), at three time points: at baseline, immediately post exercise-induced
fatigue, and finally, after a 15-min rest period. A loaded breathing device was
used to induce fatigue. Surface electromyography was employed to capture muscle
activity of the submental and the infrahyoid muscles during swallowing.
Results: Electromyographical findings showed that, for the submental muscle
group, the integral was found to be significantly higher during the immediate postfatigue condition compared to both the baseline and post- rest conditions (p<0.05)
in all tasks for both the inspiratory and expiratory groups.
Conclusion: These preliminary results suggest that fatigue of the expiratory
muscles has an effect on selective electrophysiological measures of swallowing.
The greater impact of the submental muscles during swallowing compared to
the infrahyoids could be a compensatory strategy, given the fatigue of the lower
respiratory muscles.

P3789
Orthodeoxia in hypoxaemic morbid obesity reverts one year after bariatric
surgery
Eva Rivas 1 , Ebymar Arismendi 2 , Ana Tejedor 1 , Yolanda Torralba 2 ,
Concepcion Gistau 2 , Felip Burgos 2 , Salvadora Delgado 3 , Jaume Balust 1 ,
Robert Rodriguez-Roisin 2 . 1 Anaesthesiology, Hospital Clínic, Barcelona, Spain;
2
Respiratory Diagnostic Center, Hospital Clínic, Barcelona, Spain;
3
Gastrointestinal Surgery, Hospital Clínic, Barcelona, Spain
Introduction: In morbid obesity (MO), pulmonary gas exchange (GE) abnormalities are influenced by postural changes that are known to improve after bariatric
surgery (BS).
Objective: To unravel the determinants of GE in MO at upright (U) and supine
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(S) while breathing ambient air, in random order, before and one year after BS.
Methods: 15 (14 females; 51±(SE)2 yrs; BMI, 47±2 kg/m2 ) hypoxaemic -H(PaO2, 73±5 mmHg) and 8 normoxaemic -N- (PaO2, 89±4 mmHg), matched for
age, sex and BMI were studied before and after BS. GE measurements, including
ventilation-perfusion (V’A/Q’) distributions were performed.
Results: Before BS, H patients at U exhibited moderate V’A/Q’ imbalance (low
V’A/Q’ areas (<0.1), 10±2% of QT) compared to S. In addition, PaO2 (by
–4.1±0.4 mmHg) and PvO2 (by –1.5±0.1 mmHg) diminished (p≤0.04, each)
along with a trend to reduce QT (by –0.4±0.1 L/min) (p=0.09) at U. By contrast,
N patients did not show GE changes. After BS, BMI decreased in both H and
N patients (by 36% - 37%), and overall PaO2 at U improved (by +15.9±0.2
mmHg), (p≤0.03, each). Moreover, H patients at U improved PaO2 (by +6.7±0.6
mmHg) compared to S and, V’A/Q’ imbalance postural differences between Preand Post-BS also improved (p ≤0.02).
Conclusions: Hypoxaemic morbid obesity is associated with orthodeoxia. This
novel finding may be related to a gravitational heterogeneous redistribution of
pulmonary blood flow induced by systemic inflammation. Bariatric surgery reverts
completely this phenomenon.
Supported by FIS (PI08031108), Esteve and CIBERES.

P3790
Time-dependency of lung recovery after a 4-week exposure to traffic and
sugar cane burning air pollutants
Walter Zin 1 , Flavia Mazzoli-Rocha 1 , Vinicius Oliveira 1 , Dayse Moreira 1 ,
Barbara Barcellos 1 , Manuela Lanzetti 2 , Samuel Valenca 3 , Paulo Saldiva 4 ,
Debora Faffe 1 . 1 Carlos Chagas Filho Institute of Biophysics, Federal University
of Rio de Janeiro, RJ, Brazil; 2 Department of Histology and Embriology, Rio de
Janeiro State University, Rio de Janeiro, RJ, Brazil; 3 Institute of Biomedical
Sciences, Federal University of Rio de Janeiro, RJ, Brazil; 4 Department of
Pathology, University of Sao Paulo, SP, Brazil
Exposure to total particulate matter from urban air pollution (UP) or biomass
burning (BP) has been associated with lung impairment. We investigated the
time-dependency of lung functional recovery in BALB/c mice exposed to UP or
BP particles. During 4 weeks they weekly received 3 nose-only instillations of 15
μL of distilled water (C) or UP or BP (15 μg/15 μL saline). Mice were weighed
weekly. 1 (C1, UP1, BP1), 2 (C2, UP2, BP2), 7 (C7, UP7, BP7) or 14 (C14, UP14,
BP14) days after the last instillation, pulmonary mechanics, FRC and histology
were measured; catalase and superoxide dismutase activities were evaluated in lung
homogenates. Body mass gain was similar among the groups. Pulmonary elastance
and its viscoelastic component (cmH2 O/mL), resistive and viscoelastic pressures
(cmH2 O) were higher in UP1 (31.1±1.6, 7.2±0.3, 0.8±0.04; 1.5±0.1, respectively) and BP1 (31.0±0.4, 6.6±0.3, 0.8±0.04, 1.4±0.1) than in C1 (23.5±1.6,
4.3±0.1, 0.6±0.04, 0.8±0.1, respectively). These parameters returned to control
values at day 2, except for resistive pressure that normalized at 7 days. Alveolar collapse (%) was larger in UP1 (21.8±5.9) and BP1 (23.2±1.9) than in C1 (1.7±0.3)
and returned to baseline at 7 days, while bronchoconstriction index and alveolar
and bronchial lesion scores increased in UP1 (2.3±0.2, 3.0±0.3 and 2.3±0.4,
respectively) and BP1 (2.3±0.2, 2.8±0.3 and 2.3±0.4, respectively) in relation
to C1 (1.5±0.2, 1.0±0.3 and 0.8±0.4, respectively) and normalized in 2 days. No
differences were found in FRC and oxidative stress. Thus, a 4-week exposure to
UP and BP induced lung impairment that resolved 7 days after the last exposure.
Supported by: FAPERJ, CNPq, MCT.

P3791
Exposure to hypercapnia and muscle function
M. Sanzsarovskaya 1,2 , S. Pascual 2 , F. Sánchez-Corredera 2 ,
M. Domínguez.Alvarez 2 , C. Casadevall 2 , E. Barreiro 2 , J. Gea 2 . 1 Respiratory
Department (ERS Short-fellowship grant), Siberian State Medical University,
Tomsk, Russian Federation; 2 Servei Pneumologia. CEXS, Hospital del Mar –
IMIM. UPF. CIBERES (ISCiii), Barcelona, Catalonia, Spain
Hypercapnia has been purposed among the systemic factors participating in muscle
dysfunction occurring in COPD.
Aim: To assess the effects of acute and chronic exposure to bouts of hypercapnia
on peripheral and respiratory muscle function.
Methods: Two subgroups of 8 Wistar rats each were submitted to either a hypercapnic gas mixture (FICO2 0.5) or room air, 2 h/d for 15 days. Maximal
inspiratory pressure (MIP), lower limb dynamometry (LLD), breathing pattern,
work of breathing, P0.1 and arterial blood gases were determined at the beginning
and at the end of each exposure.
Results: Acute exposure to hypercapnia (1st single bout) did not involve changes
in muscle function. However, chronic exposure to hypercapnic bouts resulted in
a lower weight gain, and a decrease in both MIP (% ref) and LLD (% ref) in
hypercapnic animals when compared with controls. Interestingly, acute exposure
to hypercapnia in the last (15th) day also involved a decrease in both MIP and
LLD. Acute hypercapnia resulted in increases in respiratory rate (RR) but minute
ventilation (VE) and P0.1 remained constant. Chronic exposure to hypercapnic
bouts did not change breathing pattern nor ventilatory drive.
Conclusions: Although a single acute exposure to hypercapnia did not induce
changes in muscle function, repeated exposures resulted in both a loss in muscle
strength and an increase in susceptibility to a further impairment with new hypercapnic bouts. The similar behavior of respiratory and limb muscle strength, both

normalized by rat anthropometry, indicates that the loss of force is the result of
hypercapnia and not a consequence of either the increase in ventilatory work or
the decrease in weight gain.
Supported by ERS short fellowship, SEPAR and J.Gras Grants.

P3792
Disturbance of airway patency is accompanied by a decrease of exhaled
breath temperature in asthmatics
Juliy M. Perelman, Anna G. Prikhodko, Nelly M. Smirnova. Laboratory of
Functional Research of Respiratory System, Far Eastern Scientific Center of
Physiology and Pathology of Respiration SB RAMS, Blagoveschensk, Russian
Federation
Introduction: Allergy in asthmatics is accompanied with the increase of exhaled
breath temperature. The correlation of this parameter with airway patency is known
little about.
Aim: To study the correlation between bronchi patency and exhaled breath temperature in patients with bronchial asthma.
Methods: The exhaled breath temperature (T °C) during quiet breathing using a device “X-halo” (Delmedica Investments Pte Ltd), lung function (FEV1 , FEV1 /FVC)
and the level of hydrogen peroxide (H2 O2 ) in exhaled breath condensate (EBC)
were studied in 82 patients with bronchial asthma (the mean age 35.0±1.1 years).
Results: The patients were divided into two groups according to the presence of
airway patency impairment or its absence (FEV1 80.8±2.69 and 108.3±2.09%;
p<0.001; FEV1 /FVC 68.3±1.37 and 77.8±1.23%; p<0.001, respectively). In the
group of patients with airway patency impairment there were a significant decrease
of exhaled breath temperature (34.0±0.14°C) and the increase of H2 O2 level
(1.18±0.08nmole/ml) in EBC in comparison with the group of patients without lung function changes (34.5±0.14°C; p<0.05; 0.89±0.08 nmole/ml; p<0.05,
respectively). There was found the correlation between the exhaled breath temperature and FEV1 (r=0.22; p<0.05) and the bronchodilation response to β2 -agonist
(FEV1 , r=-0.41; p<0.01), as well as between the level of H2 O2 in EBC and
FEV1 (r=-0.64; p<0.01).
Conclusion: The decrease of exhaled breath temperature in asthmatics is associated with the disturbance of bronchial patency and reversibility of bronchial
obstruction.

P3793
Central alterations during prolonged exercise in normoxia and hypoxia
Samuel Verges 1 , Marc Jubeau 2,4 , Thomas Rupp 1 , Stéphane Perrey 3 ,
Bernard Wuyam 1 , Patrick Levy 1 , Guillaume Millet 1,2 . 1 HP2 Laboratory,
INSERM, Joseph Fourier University, Grenoble, France; 2 LPE Laboratory, Lyon
University, Saint-Etienne, France; 3 M2H Laboratory, Montpellier University,
Montpellier, France; 4 MIP Laboratory, Nantes University, Nantes, France
Introduction: Prolonged cycling exercise in normoxia (N) induces fatigue due
to both peripheral and central alterations. Interestingly, it has been reported that
cerebral perturbations are greater during short-duration isolated exercise in hypoxia (H) compared to N1 . The purpose of this study was to test the hypothesis
that central alterations are accentuated in H compared to N during prolonged
whole-body exercise.
Methods: Ten subjects performed two sessions consisting of 3 80-min cycling
bouts at 45% of their relative maximal aerobic power in N and H (FIO2 = 12%).
Before exercise and after each bout, transcranial magnetic stimulation was used to
assess corticospinal excitability (motor evoked potential; MEP) and intracortical
inhibition (cortical silent period; CSP) of knee extensors. Femoral nerve electrical
stimulation was used to measure muscle characteristics. Voluntary activation was
also assessed with both types of stimulation.
Results: A significant but similar torque reduction was observed at the end of
the exercise in N and H. With the exception of CSP, a significant time effect was
observed for all parameters. CSP was longer and the reduction of twitch peak
torque was lower in H than in N. No other significant differences were observed
between N and H.
Discussion: Fatigue level was found to be similar between N and H when exercise
is performed at the same relative intensity. Even if the brain is importantly affected
by hypoxia2 as shown by the greater intracortical inhibition, this does not appear
to further affect central motor drive.
References:
[1] Goodall et al, J Appl Physiol 109: 1842–1851 (2010).
[2] Verges et al. Am J Physiol Regul Integr Comp Physiol (In press).

P3794
Regional lung ventilation distribution among individuals with chronic heart
failure after an inspiratory muscle training programm: A randomized
controlled clinical trial
Daniella Brandão, Shirley Campos, Jasiel Frutuoso, Larissa Carvalho,
Andrea Aliverti, Cyda Reinaux, Sílvia Marinho, Wilson Oliveira Jr.,
Inês Remígio, Fabiana Vieira, Armèle Dornelas de Andrade, Luciana
Alcoforado Mendes da Silva. Physiotherapy, Federal University of Pernambuco,
Recife, PE, Brazil
Objectives: To evaluate regional lung ventilation distribution in patients suffering
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from chronic heart failure (CHF) after completing inspiratory muscle training
(IMT) and correlate it with functional capacity and quality of life among these
individuals.
Methods and results: Nineteen CHF patients were randomly assigned to two
groups: Control and IMT. Before and after muscle training, subjects were submitted
to assessment protocol for respiratory muscles, digital spirometry, optoelectronic
plethysmography (OEP), the six-minute walk test (6MWT) and a quality of life
questionnaire (MLHFQ). There was no difference in lung function following the
12-week training period in either group. However, the IMT group showed an
increase in actual and predicted MIP, higher MLFHQ score and greater distance
walked in the 6MWT, as well as a reduction in the Borg scale after the 6 MWT
in relation to the control. For the OEP, IMT group members exhibited higher
values for total chest wall volume (Vcw), abdominal rib cage volume (Vrc,a) and
abdominal volume (Vab) when compared to the control.
Conclusions: For patients with CHF, IMT proved efficient in improving muscle
strength, functional capacity and quality of life. The present study also analyzed
the distribution behavior of lung volumes for the thoracoabdominal system in this
population, showing that larger abdominal rib cage and abdomen volumes may
result in more effective diaphragmatic contraction.

P3795
Does SpO2 correlate with SaO2 in stable COPD patients?
Rajesh Kumar Yadavilli, Vinay Shanker Sreeguru Lakshman, Paul Stockton,
Simon Twite, Sanjeev Agarwal. Respiratory Medicine, St. Helens and Knowsley
Teaching Hospitals NHS Trust, Prescot, Merseyside, United Kingdom
Background: Pulse oximetry is commonly used to measure oxygen saturations
(SpO2 ) in assessment of patients with stable COPD. This is considered to be
equivalent to oxygen saturations measured on a blood gas analyser (SaO2 ). The
ATS, ERS and GOLD guidelines for COPD define suitability for long term oxygen
therapy with PaO2 less than 7.3kPa or SaO2 of less than 88%.
Aim: To confirm if SpO2 correlates to SaO2 in stable COPD patients.
Methods: Retrospective study of patients with stable COPD attending oxygen
clinics in an acute teaching hospital.
Results: N=73, Male 29%, Mean Age70 (range 53 - 93), Mean FEV1 0.89 L,
current smokers 29%, 26% on oxygen, mean MRC grade 4, mean BORG score at
rest 2 and mean hematocrit (HCT) 0.41.
On’t’ paired testing in all patients, no statistically significant difference was noted
between SpO2 and SaO2 (p value: 0.972), the mean SpO2 - SaO2 is -0.012% (95%
CI of -0.71 to 0.69).
However, in current smokers subgroup (N=21) high variation between these values
was noted, with the mean SpO2 - SaO2 1.067%. There was a tendency for SpO2 to
be higher than SaO2 (95% CI of -1.038 to 3.171).
There is no statistically significant relationship between SpO2 and SaO2 in COPD
patients in relation to sex, age, severity of COPD, smoking status, MRC grade,
BORG score, and HCT levels.
Conclusions: As the difference between SpO2 and SaO2 is high in current smokers, SpO2 reading using pulse oximetry might not be reliable. Further studies with
larger sample size are needed to evaluate this further.

P3796
Breathing patterns in mountaineers climbing to extreme altitude (7546m)
Tsogyal D. Latshang 1 , Ainara Garde 2 , Alexander J. Turk 1 , Thomas Hess 3 ,
Martina M. Bosch 4 , Daniel Barthelmes 4 , Jacqueline Pichler Hefti 5 ,
Marco Maggiorini 6 , Urs Hefti 7 , Tobias M. Merz 8 , Otto D. Schoch 9 , Konrad
E. Bloch 1 . 1 Sleep Disorders Center and Pulmonary Division, University Hospital,
Zurich, Switzerland; 2 Institut de Bioenginyeria de Catalunya and CIBER de
Bioingenieria, Biomateriales y Nanomedicina, Universitat Politecnica de
Catalunya, Barcelona, Spain; 3 Pulmonary Division, Dept. of Internal Medicine,
Cantonal Hospital, Winterthur, Switzerland; 4 Department of Ophthalmology,
University Hospital, Zurich, Switzerland; 5 Institute of Laboratory Medicine,
Cantonal Hospital, Aarau, Switzerland; 6 Medical Intensive Care Unit, Dept. of
Internal Medicine, University Hospital, Zurich, Switzerland; 7 Department of
Surgery, Cantonal Hospital, Aarau, Switzerland; 8 Department of Intensive Care
Medicine, University Hospital, Berne, Switzerland; 9 Sleep Disorder Center and
Pulmonary Division, Cantonal Hospital, St. Gallen, Switzerland
Background: We investigated breathing patterns and oxygenation in mountaineers
climbing to extreme altitude to evaluate effects of hypoxemia and acclimatization.
Methods: In 34 mountaineers (mean age 45y, 7 women) portable recordings of
respiratory inductive plethysmography, pulse oximetry and ECG were performed
during a climb to the summit of Muztagh Ata, China (7546m). Breath by breath
ventilation was analyzed and periodic breathing quantified by spectral analysis.
Results: Repeated recordings during 2 climbs from 4497-5533m within 5-8 days
revealed an increase in oxygen saturation and periodic breathing and a decrease in
heart rate (table). During the climb from 6865-7546m hypoxemia was pronounced.
Conclusions: Mountaineers were able to climb to extreme altitude despite severe
hypoxemia. The heart rate reserve was utilized to a greater extent than the ventilatory reserve. With acclimatization, periodic breathing increased despite a higher
oxygen saturation, consistent with a persistently high ventilatory drive while the
heart rate reduction suggested a decrease in sympathetic tone.

Abstract P3796 – Table 1. Physiologic adaptation during ascent to 7546m
Climbs from 4497–5533m

Oxygen saturation, %
Minute ventilation, L/min
Minute ventilation, %MVV
Mean inspiratory flow, L/min
Power of periodic breathing,
arbitrary units
heart rate, 1/min
Heart rate, %HRmax

Climb from 6865–7546m

day 4 (n=33)

days 9–12 (n=32)

days 17–19 (n=19)

73±4
33.1±8.1
25±11
1.1±0.3

77±4*
35.3±7.5
24±11
1.2±0.3*

68±3**
31.1±9.6
22±8
1.1±0.3

0.6±0.1
122±15
85±13

0.7±0.1*
112±14
80±12*

0.6±0.1
122±11**
86±9**

Means±SD during 6–8h climbs; *P<0.05 vs day 4; **P<0.05 vs 4497m, day 9–12; MVV =
40*FEV1 at corresponding altitude; %HRmax = % of heart rate during maximal exercise at
5533m (Latshang 2011).

P3797
Tidal N2 washout ventilation inhomogeneity indices in a reference population
aged 7-70 years
Birgitta Houltz 1 , Kent Green 2 , Anders Lindblad 3 , Florian Singer 4 ,
Paul Robinson 5 , Kim Nielsen 2 , Per Gustafsson 6 . 1 Department of Clinical
Physiology, East Hospital, Sahlgrenska University Hospital, Gothenburg,
Sweden; 2 Pediatric Pulmonary Service, Copenhagen University Hospital,
Copenhagen, Denmark; 3 Queen Silvia Children’s Hospital, Sahlgrenska
University Hospital, Gothenburg, Sweden; 4 Division of Pulmonology,
Department of Paediatrics, Inselspital, University of Bern, Switzerland;
5
Department of Respiratory Medicine, Children’s Hospital at Westmead,
Discipline of Paediatrics and Child Health, Faculty of Medicine, University of
Sydney, Australia; 6 Department of Paediatrics, Central Hospital, Skövde, Sweden
Background: The Multiple Breath inert gas Washout (MBW) method is increasingly used in research studies to assess ventilation distribution inhomogeneity.
Normative data are needed when using the method clinically.
Methods: Spirometry and triplets of nitrogen (N2) MBW using a new device
(Exhalyzer D, EcoMedics AG, Duernten, Switzerland) were recorded in 284
healthy subjects aged 7-70 yrs. Mean and SD were calculated in four age groups
for LCI (Lung Clearance Index), indices of peripheral airway function based on
concentration normalized slope III analysis (Scond, Sacin, Pacin), concentration
normalized end-tidal N2 after 6 lung volume turnovers (Cn TO6), washout time
(WoT) and moment ratios (m1/m0; m2/m0).
Results: Results are tabulated.
Demography and Results (mean (SD))
Age groups
n (males)
Age, yrs
Height, cm
FEV1, % pred
LCI
LCI, ULN
LCI, CV%
Scond * VT
Sacin * VT
Pacin * VT
Cn TO6
WoT, s
m1/m0
m2/m0

7–19 yrs

20–39 yrs

40–59 yrs

60–70 yrs

44 (24)
13.8 (3.1)
161 (16)
101 (10)
6.54 (0.28)
7.09
3.6 (2.6)
0.021 (0.004)
0.051 (0.012)
0.066 (0.023)
2.89 (0.27)
137 (49)
1.46 (0.06)
4.15 (0.36)

82 (37)
29.4 (5.6)
174 (9)
102 (11)
6.70 (0.36)
7.41
3.0 (1.6)
0.021 (0.008)
0.056 (0.021)
0.074 (0.034)
3.02 (0.33)
163 (59)
1.48 (0.07)
4.34 (0.45)

110 (58)
50.1 (5.6)
175 (9)
103 (12)
7.28 (0.43)
8.11
3.8 (2.2)
0.022 (0.009)
0.069 (0.030)
0.082 (0.049)
3.55 (0.41)
172 (64)
1.60 (0.09)
5.14 (0.60)

48 (20)
66.1 (2.9)
170 (8)
112 (12)
7.78 (0.62)
9.00
3.1 (2.9)
0.026 (0.013)
0.088 (0.038)
0.115 (0.075)
4.03 (0.52)
169 (55)
1.72 (0.12)
5.98 (0.97)

ULN, Upper Limit of Normal.

Conclusion: Reference values for several different indices of ventilation distribution inhomogeneity obtained in a large healthy population over a wide age range
are now available allowing for clinical use of this new N2 MBW method.
P3798
Validation of a multiple breath inert gas washout technique using a lung
phantom
Sherif Gonem 1 , Florian Singer 2 , Salman Siddiqui 1 , Per Gustafsson 3 .
1
Respiratory Medicine, Glenfield Hospital, Leicester, United Kingdom;
2
Department of Paediatrics, University Children’s Hospital, Bern, Switzerland;
3
Department of Paediatrics, Central Hospital, Skövde, Sweden
Background: Multiple breath inert gas washout (MBW) is a technique for assessing ventilation heterogeneity by measuring the efficiency with which an inert
tracer gas is washed out of the lungs.
Aims and objectives: We aimed to use a lung phantom to validate a previously
published method for MBW (Horsley AR, et al. Thorax 2008; 63(2): 135-140).
Methods: We built a one-compartment lung model consisting of an enclosed clear
acrylic glass tank, partly filled with water at 37°C. The tank was fitted with an
off-centre vertical partition that divided it into a larger and a smaller section, but
did not reach the base of the tank, thus allowing the two sides to communicate.
The lid of the larger section was connected to a bi-level positive airway pressure
ventilator which exerted alternating high and low pressures on the water surface,
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thus causing the water level in the smaller section to alternately rise and fall,
simulating diaphragmatic movement. FRC, tidal volume (Vt) and respiratory rate
(RR) were adjusted by altering the volume of water within the phantom lung and
the ventilator settings. We performed MBW on the phantom lung at a variety of
values of FRC, Vt and RR. Each experiment was performed in triplicate. Measured
FRC was then compared to the true FRC in each case.
Results: Measured FRC was within 5% of true FRC in all but one experiment.
The intraclass correlation coefficient for the triplicate measurements was 0.999,
suggesting that the MBW technique is highly repeatable.
Conclusion: We conclude that MBW performed using an Innocor gas analyser is
highly repeatable and accurate. Simple one-compartment lung phantoms appear to
be a promising method for the validation of MBW systems.

P3799
Autonomic cardiac dysfunction in COPD: The role of 6MWT
Diego A. Rodriguez 1,2 , Ane Arbillaga 3 , Eleni Kortianou 4 , Jennifer Alison 5 ,
Alejandro Casas 6 , Santiago Giavedoni 7 , Anael Barberán 2 , Jordi Vilaró 8 ,
Ioannis Vogiatzis 4 , Roberto Rabinovich 7 , Elena Gimeno 3 , Josep Roca 2 .
1
Respiratory Medicine, Hospital Clínic i Provincial de Barcelona (ICT),
CIBERES, IDIBAPS; Universidad de Barcelona, Hospital Clínic i Provincial de
Barcelona (ICT), CIBERES, IDIBAPS; Universidad de Barcelona, Spain;
2
Respiratory Medicine, Hopspital del Mar, CIBERES, UPF., Barcelona, Spain;
3
Center for Research in Environmental Epidemiology, (CREAL), Barcelona,
Spain; 4 Physiotherapy, Technological Educational Institution of Lamia Medicine,
Pulmonary Rehabilitation Unit, Sotiria Hospital, Education and Sports Sciences,
National and Kapodistrian, University of Athens, Greece; 5 Discipline of
Physiotherapy, Faculty of Health Sciences, The University of Sydney, Australia;
6
Respiratory Medicine, Fundación Neumológica Colombiana, Bogotá, Colombia;
7
ELEGI/Colt Laboratory, UoE/MRCCentre for Inflammation Research, The
Queen’s Medical Research Institute, Edinburgh, United Kingdom; 8 FCS
Blanquerna, Grup de Recerca en Fisioterapia (GReF), Universitat Ramon Llull,
Barcelona, Spain
Introduction: Heart rate recovery (HRR) after maximal exercise is a marker of
autonomic cardiac dysfunction (ACD) in Chronic Obstructive Pulmonary Disease
(COPD). But it has not been evaluated HRR immediately after 6 minute walking
test (6MWT) on this population. Our objective was to evaluate the kinetics of the
HRR curve (HRRk).
Methods: We measured HRRk during 4 minutes after the 6MWT in 24 COPD patients (70±6 years, mean ± SD, FEV1 54±17%) and 19 healthy subjects (68±10
years, FEV1 87±7%). To facilitate the comparison among groups and remove the
effect of different peak HR, the HRR curves were normalized to a range of 1 at
peak heart rate (HRpeak) and zero at 4 minutes into recovery (HRR4).
Results: We found differences at rest on HR (82±13 vs 72 ± patients in healthy
12 beats, p = 0.017), HRR (HRR1 = 14±7 vs in patients and 21±8 beats in healthy
subjects, p = 0.003) and 6MWT (516±79 vs patients 578±84 meters healthy, p =
0.018). The slope of the standard and normalized curves were significantly lower
in patients with COPD (k= 0.08 in COPD patients vs k = 1.48 in healthy subjects,
p = 0.017).

Methods: This cross-sectional study was conducted in 2011 at the University Hospital of Basel, Switzerland. Patients with COPD stages I to IV were investigated.
Functional exercise capacity was measured by the six-minute walk test according
to the guidelines of the American Thoracic Society. Spirometry was performed
according to current guidelines. Health status was assessed by the CAT. A forced
entry multiple regression analysis was calculated. The regression included 6MWD,
forced expiratory volume in one second in % of predicted (FEV1 %predicted), age
and Body-Mass-Index (BMI). The dependent variable was the CAT-score.
Results: Complete data were available for 73 individuals (age 67.0±9.8yrs, 58.9%
male, FEV1 %predicted 69.7±23.7%, 6MWD 434.5±99.1m, CAT-score 12.5±6.8,
BMI 25.7±5.5). Age and 6MWD significantly contributed to the model (β= -0.49
respectively β= -0.46, p<0.01). BMI and FEV1 %predicted did not significantly
influence the CAT-score (β= -0.14 respectively β= -0.13).
Conclusion: The association of the 6MWD and the CAT-score indicates that
higher physical fitness level is related to improved health status and thus decreased
impact of COPD on an individual’s life.

P3801
Reliability and reproducibility of arterial stiffness by pulse wave velocity
(PWV) in stable COPD patients
Isabelle Vivodtzev 1,2 , Clémence Minet 1,2 , Renaud Tamisier 1,2 , François Arbib 2 ,
Jean-Christian Borel 1,2 , Jean-Philippe Baguet 3 , Patrick Lévy 1,2 ,
Jean-Louis Pépin 1,2 . 1 INSERM U 1042, HP2 Laboratory (Hypoxia:
Pathophysiology), Joseph Fourier University, Grenoble, France; 2 Locomotion
Rehabilitation and Physiology Department, Grenoble University Hospital,
Grenoble, France; 3 Department of Cardiology, Grenoble University Hospital,
Grenoble, France
Background: Pulse wave velocity, a validated method for assessment of arterial
stiffness, is widely used in studies evaluating cardiovascular risk and/or efficacy of
new bronchodilators for improving arterial stiffness in COPD patients. However,
PWV reproducibility studies are lacking in this population.
Methods: 38 stable COPD patients (79% men, 63±8 years; FEV1 = 53±17%
of predicted values) were included. Using the Complior™ device, the carotidofemoral PWV was measured at baseline (d0), after 2 weeks (d15) and 6 weeks
(d42). Pearson or Spearman correlation coefficients and between-sessions Interclass
Coefficient Correlation (ICC) allowed comparing PWV at d0 vs. d15 (short-term
reproducibility) and d42 (middle-term reproducibility). The relationship between
PWV and inflammatory status (CRP, TNF and IL6) were also investigated.
Results: Mean PWV values were 11.10±1.91, 11.05±2.17 and 11.24±2.25 m/s at
d0, d15 and d42, respectively. For short-term reproducibility (d0 vs. d15), Spearman coefficient was r = 0.78, p < 0.0001 and ICC = 0.790 (range 0.632-0.885).
For middle-term reproducibility (d0 vs. d42), Pearson coefficient of correlation
was r = 0.76, p < 0.0001 and ICC = 0.749 (range 0.567 - 0.861). There was
no significant link between PWV and inflammatory markers neither for baseline
values nor for between-sessions differences, suggesting that minor changes in
inflammatory status did not influence the reproducibility of PWV.
Conclusion: Using the Complior™ method, PWV measurements had good reproducibility in stable COPD patients. Such assessment of arterial stiffness can be
properly used as objective outcome for randomized trials.

P3802
Early oxygen desaturation is related to acute mountain sickness (AMS)
development during acute high altitude (HA) exposure
Gaia Mandolesi 1 , Luca Pomidori 1 , Giovanni Avancini 1 , Eva Bernardi 1 ,
Manuela Bartesaghi 2 , Annalisa Cogo 1 . 1 Biomedical Sports Studies Center,
University of Ferrara, Italy; 2 Department of Experimental Medicine, University
of Milano Bicocca, Milano, Italy

Conclusions: In COPD patients HRRk was lower than healthy subjects after
6MWT. This abnormality is reflected from HRR1. 6MWT may be a simple test to
detect ACD in COPD.

P3800
Relationship between six-minute walk distance and chronic obstructive
pulmonary disease assessment test
Selina Dürr 1,2 , Stefanie Zogg 1,2 , Sabrina Maier 1 , Esther Helen Steveling 1 ,
David Miedinger 1 , Jörg Daniel Leuppi 1 . 1 Internal Medicine, University Hospital,
Basel, Switzerland; 2 Institute of Human Movement Sciences and Sport, ETH,
Zurich, Switzerland
Background: Many patients with chronic obstructive pulmonary disease (COPD)
are affected by the impairment in the ability to perform daily physical activities
due to exercise intolerance, which can lead to a poor health-related quality of life.
Aims and objectives: Our aim was to investigate the association of the six-minute
walk distance (6MWD) and the COPD assessment test (CAT). We hypothesized
that physical capacity has a more relevant association with quality of life than lung
function.

Early oxygen desaturation during HA exposure (both in the field and during HA
simulated test) has been reported to be significantly related to AMS development.
Aim: Monitor oxygen saturation (SpO2 ) and AMS during the ascent from Alagna
(1200m) to Capanna Regina Margherita (4559m) with an overnight stay in Gnifetti
Hut (3647m).
Methods: 66 subjects (55M, 18-67 yrs), intending to climb M. Rosa, were recruited at the cable care station in Alagna, equipped with a 24-h data memory pulse
oximeter (Pulsox-3Si, Minolta) and asked to fill the Lake Louise questionnaire for
AMS diagnosis. 25 subjects (37.8%) showed a LL score ≥3 (AMS+ group), 41
were in AMS-group.
Results: SpO2 % in AMS+ and AMS- was similar in Alagna (94.6m1.9 vs 95.1±1.2
n.s.) but lower in AMS+ during HA exposure: at 3275m, after 30-45 min. of cable
car (85.5±4.1 vs 87.7±3.5,*); in Gnifetti Hut at rest (84.5±2.3 vs 86.4±2.4, **)
and during the night (76.9±4.6 vs 79.5±3.7,*). AMS+ spent more time with lower
SpO2 : time (%) at rest in Gnifetti Hut with SpO2 % <80 (15.8±13.8 vs 7.2±7.7,**)
and during the night with SpO2 %<75, and <70 (33.2±32.9 vs 15±18.5, **;
11.8±19.3 vs 2.7±6.2, *). Only 34 subjects (26M) climbed to Capanna Regina
Margherita (14AMS+); AMS+ maintained SpO2 % < (73.4±5.1 vs 76.8±3.8,*)
and > time (hours) spent with SpO2 %<80 and 75 (3.5±1.2 vs 2.7±0.9, *;
2.5±1.4 vs 1.5±0.8,*). [* p< 0.05, ** p< 0.01]
Conclusions: Lower SpO2 in AMS + occurs very early at the beginning of HA
exposure after 30-40 min. of ascent. Subjects which subsequently develop AMS
always spend more time with SpO2 significantly lower than healthy subjects
(AMS-).
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P3803
The estimation of respiratory muscles (RM) status by echodensitometry in
men with chronic obstructive pulmonary disease (COPD)
Alexandr Lemeschewskij 1 , Mikhail Nedzvedz 2 , Alexander Pochtavcev 3 ,
Alexander Makarevich 3 , Sviatlana Lemiasheuskaya 3 . 1 General Surgery,
Belarusian State Medical University, Minsk, Belarus; 2 Human Pathology,
Belarusian State Medical University, Minsk, Belarus; 3 Department of Internal
Medicine No. 1, Belarusian State Medical University, Minsk, Belarus

P3805
Evaluation of renal function in a cohort of patients affected by obstructive
sleep apnea
Paolo Pozzi 1 , Sara Marelli 1 , Giovanni Tripepi 2 , Carmine Zoccali 2 , Luigi Ferini
Strambi 1 . 1 Sleep Medicine Center, San Raffaele Turro Scientific Institute, Milan,
Italy; 2 Clinical Epidemiology of Renal Diseases and Hypertension, CNR-IBIM,
Reggio Calabria, Italy

Aim: Investigate the RM status.
Material and methods: We obtained the indices: homogenity (H), structural density (SD), echogenicity (E) and dispersion (D) of the internal oblique abdominal
muscle (intOAM) by ultrasonic scanner. We carried out histological research of
intOAM. Research was made in 20 COPD pts: 1st group (10 – 1st stage); 2nd
group (10 – 2nd stage). Control - 12 healthy subjects.
Results: There have been areas of myolysis, cell proliferation of perimiysium,
“ingrowth” of fatty tissue between myofibrils (MF). There is interstitial sclerosis,
sections “contractions” of MF. Among the relatively preserved MF was found deep
dystrophic one with protein granules of different sizes in the appearance of the
sarcoplasm. The H in pts of the 1st and 2nd groups was 20.8 and 19.3 respectively
(p< 0.05). The E also was different in pts of the 1st and 2nd groups (3.7 and 4.8).
The D was increased in the 2nd group 18.6 vs. the 1st group 17.5. The SD had the
tendency to decrease. Increasing of COPD severity was associated with significant
enhancing of “contractions” (r=0.72), destruction of MF (r=0.69) and proliferation
of fibroblasts (r=0.52). We detected the presence of negative correlations between
H, SD and sclerosis (r=-0.39 and r=-0.51 respectively). Meanwhile the E was
higher in these pts and correlated directly (r=0.48; p<0.05). The D was increased
in the presence of fragmentation of MF (r=0.52). The E correlated in the 2nd group
with fat mass (r=0.62). This may indicate the accumulation of intramuscular fat in
the second stage.
Conclusion: The proposed echodensitometric parameters reflect the degenerative
processes occurring in the RM.

397. Metabolic and cardiovascular consequences
of OSA I
P3804
Positive effect of CPAP therapy in OSA patients on A-FABP, CRP and
triacylglycerols levels and diastolic blood pressure
Milada Hobzova, Eliska Sovova, David Stejskal, Vitezslav Kolek,
Jana Zapletalova, Milan Sova. Department of Respiratory Medicine, Faculty of
Medicine and Dentistry, Palacky University Olomouc, Czech Republic
Department of Internal Medicine I – Cardiology, Faculty of Medicine and
Dentistry, Palacky University Olomouc, Czech Republic Department of
Laboratory Medicine and Department of Medicine, Prostejov Hospital, Central
Moravian Hospital County Inc, Prostejov, Czech Republic Department of
Respiratory Medicine, Faculty of Medicine and Dentistry, Palacky University
Olomouc, Czech Republic Department of Medical Biophysics, Faculty of
Medicine and Dentistry, Palacky University Olomouc, Czech Republic
Department of Respiratory Medicine, Faculty of Medicine and Dentistry, Palacky
University Olomouc, Czech Republic
Objectives: Obstructive sleep apnea (OSA) can be associated with metabolic
syndrome and cardiovascular disease (CVD). Adipocyte fatty acid-binding protein
(A-FABP) may play a role in OSA. C-reactive protein (CRP) is a marker of inflammation and a risk factor for CVD. The study aimed to find whether continuous
positive airway pressure (CPAP) treatment results in decreased serum A-FABP
and CRP levels and their possible association.
Subjects and methods: Eighty-one patients (70 males, a mean age of 53.9±10.3
years) diagnosed with OSA and indicated for CPAP treatment. Anthropometric,
clinical and laboratory investigations were carried out and repeated after 1 year of
CPAP treatment.
Results: Patients had significantly decreased A-FABP levels (34.4 ng/mL;
24.8ng/mL; p=0.001), CRP levels (6.08±7.74; 4.29±4.9; p=0.007), triacylglycerols (2.24±0.88; 2.13±1.32; p=0.01), diastolic blood pressure (82±11; 79±7;
p= 0.006) and improved OSA parameters: AHI (53.9; 5.6; p<0.0001), mean
nocturnal oxygen saturation (91%; 94%, p<0.0001), ODI (55; 8, p<0.0001), t90
(28.2; 0; p<0.0001). BMI, waist, neck circumference, systolic blood pressure, total
cholesterol, HDL cholesterol, LDL cholesterol, glucose and insulin did not change
significantly. The decreases in A-FABP and CRP did not correlate significantly.
Conclusion: CPAP therapy of OSA patients has a positive effect on A-FABP and
CRP levels. Given the fact that changes in A-FABP and CRP do not correlate
with each other, they may reflect the effect of various pathological events in the
development of CVD. Decreased A-FABP and CRP levels may contribute to fewer
cardiovascular complications of OSA after CPAP therapy.

Introduction: Obstructive sleep apnea (OSA) has been linked to chronic kidney
disease (CKD). We investigated the renal function (GFR) of a cohort of non-CKD
patients admitted to our Sleep Medicine Unit for suspected OSA.
Materials and methods: 374 subjects underwent a cardiorespiratory polysomnography (PSG) and a blood collection for GFR. Oronasal airflow, respiratory efforts
and oxyhaemoglobin saturation were recorded. PSG was scored according to
AASM rules. GFR was calculated trough the MDRD equation. Descriptive statistic, analysis of variance (ANOVA), linear regressions were performed. A p value
< 0.05 was considered significant.
Results: Patients were 53.1±12 years old, with a mean BMI >30. Estimated GFR
was 95.1±19 mL/min/1.73 m2 . The population was suffering from severe OSA
(AHI=45.8±19.7; min spO2=72.2±10.9%; T<90% =28±26.6%). No differences
were seen in baseline GFR according to AHI and ODI. A significant difference
in GFR according to T<90% (p=0.005) and min spO2 (p=0.017) was observed.
These results were attributable to higher levels of GFR in more hypoxemic patients.
GFR showed no correlation with AHI, ODI or T<90%, but it was related to min
spO2. These results were confirmed in univariate linear regressions, but not in
multivariate regression analisys. However, when mild to moderate OSA cases were
excluded, spO2 turned out to be the first independent predictor of GFR.
Conclusion: In severe OSA cases, GFR seems to be inversely related to the severity
of oxygen desaturation, but not to the common OSA’s indexes. These findings may
be due to nephropulmonary compensatory mechanisms against chronic hypoxia
that need to be studied in a longitudinal way.

P3806
Treatment of central sleep apnea in patients with heart failure:
A retrospective observational study
Grietje de Vries 1,2 , Petra Meijer 1 , Trinette Blijham 1 , Huib Kerstjens 1,2 ,
Peter Wijkstra 1,2 . 1 Department of Pulmonary Medicine, University of
Groningen, University Medical Center Groningen, Netherlands; 2 GRIAC
Research institute, University of Groningen, University Medical Center
Groningen, Netherlands
Introduction: In patients with heart failure (HF) and central sleep apnea syndrome (CSAS) different therapeutic options, such as continuous positive airway
pressure (CPAP), bi-level PAP (BiPAP) and adaptive servoventilation (ASV) are
available. All are potentially effective in improving heart function and in reducing
apnea-hypopnea index (AHI), while ASV is generally considered to be most
effective.
Aim: To assess how HF-patients with CSAS (AHI ≥15) respond to the different
treatments in terms of AHI.
Methods: CPAP was given first, and when ineffective or when patients still experienced SAS related complaints, followed by BiPAP and/or ASV. Efficacy was
assessed by a sleep study under treatment. Treatment was considered effective
when AHI reduced <15/hour or reduced at least 50% from the baseline AHI to a
value <20/hour.
Results: 14 males (70 y) were assessed.

Figure 1. Overview of the efficacy of the treatments.

Conclusions: Although ASV seems to prove to be most effective in HF-patients
with CSAS, CPAP and BiPAP together are still effective in 57% of the patients.
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Conclusion: In OSA patients, serum levels of VEGF are elevated, while IGFBP-3
levels are low. Six months of CPAP treatment modify these levels, indicating an
augmented cardiovascular risk in untreated OSA patients, which is ameliorated
after CPAP therapy.

P3809
Relationship between upper airway inflammation and systemic inflammation
in obstructive sleep apnoea
Eugenio Vicente, Carlos Salvador, Pedro Ventura, Pablo Cubero, Laura Madre,
Marta Forner, Jose M. Marin. Respiratory Service, Hospital Universitario MIguel
Servet, Zaragoza, Spain

Figure 2. AHI without treatment and under treatment.

Given the lower costs of CPAP and BiPAP, algorithms and guidelines are needed
for initial treatment mode selection in patients with both HF and CSAS.

P3807
Obstructive sleep apnea in patients with typical atrial flutter: Clinical,
prognostic and therapeutic implications
Núria Grau 1 , Victor Bazan 2 , Ermengol Valles 2 , Miquel Félez 1 , Carles Sanjuás 1 ,
Miguel Cainzos 2 , Begoña Benito 2 , Joaquim Gea 1 , Jordi Bruguera 2 , Julio Martí 1 .
1
Respiratory Department, Hospital del Mar. Parc de Salut Mar, Barcelona, Spain;
2
Cardiology Department, Hospital del Mar. Parc de Salut Mar, Barcelona, Spain
Background: The clinical yield of successful cavo-tricuspid isthmus (CTI) radiofrequency ablation for the treatment of atrial flutter (AF) is limited by a high
incidence of atrial fibrillation (AFib) in the long term. The association of obstructive sleep apnea (OSA) could favor an incomplete arrhythmia control in this
setting. We assessed the impact of continuous positive airway pressure (CPAP)
therapy in reducing the occurrence of AFib after CTI ablation.
Methods: A cohort of consecutive patients undergoing successful CTI ablation
for typical AF was screened for OSA and followed-up during 12 months. Upon diagnosis of severe OSA, CPAP therapy was initiated. Relationship of the following
variables with the occurrence of AFib during follow-up was investigated: CPAP
therapy initiation, hypertension, body mass index, underlying structural heart
disease, left atrial diameter and previous AFib documentation prior to CTI ablation.
Results: We included 56 patients (age 66±11 years, 12 female), 27 of whom
(48%) were diagnosed from severe OSA. Twenty-one patients (38%) had AFib
during follow-up. Freedom from AFib prior to ablation was associated with a lower
incidence of AFib after this procedure (from 67% to 34% of cases; p = 0.019).
Additionally, CPAP therapy initiation in those patients never being diagnosed from
AFib resulted in a reduction of AFib episodes during follow-up (from 46% to 6%
of cases; p = 0.025).
Conclusions: Severe OSA is a prevalent condition in patients with typical AF, and
its treatment by means of CPAP therapy results in a lower incidence of new-onset
AFib after CTI ablation.

P3808
Serum levels of insulin-like growth factor binding protein-3 and vascular
endothelial growth factor in obstructivesleep apnea patients. Effect of CPAP
treatment
Evangelia Nena, Paschalis Steiropoulos, Argyris Tzouvelekis, Nikolaos Papanas,
George Zacharis, Konstantinos Archontogeorgis, Maria Kouratzi,
Andreas Koulelidis, Panagiotis Boglou, Marios Froudarakis,
Demosthenes Bouros. Department of Pneumonology, Medical School,
Democritus University of Thrace, Alexandroupolis, Greece
Background: Intermittent hypoxia in obstructive sleep apnea (OSA) is associated with increased cardiovascular risk, via activation of inflammatory pathways.
Hypoxia modifies Vascular Endothelial Growth Factor (VEGF) and Insulin-like
Growth Factor Binding Protein-3 (IGFBP-3) levels, which could contribute to
atherogenesis and predict future cardiovascular events. Aim of the study was to
compare serum levels of VEGF and IGFBP-3 in OSA patients vs. controls, to
explore associations with anthropometric and sleep parameters and to study the
effect of CPAP treatment on these levels.
Materials and methods: In 65 patients with OSA (AHI 59.9±26.8/h) and in
31 age and BMI matched controls (AHI<15/h) (AHI 6.5±4.4/h), serum levels
of VEGF and IGFBP-3 were measured. The measurement was repeated after 6
months to OSA patients under CPAP therapy. All participants were non-smokers,
without any cardiovascular comorbidities.
Results: At baseline, serum VEGF levels in OSA patients were significantly
higher compared to controls (398.4±229 vs. 229.9±149.8 pg/ml, p<0.001), while
IGFBP-3 levels were lower (1.41±0.56 vs. 1.61±0.38 μg/ml, p=0.039). VEGF levels were correlated with AHI (r=0.336, p=0.001) and ODI (r=0.282, p=0.007). At
the 6-month follow-up, VEGF levels decreased in patients under CPAP treatment
(341±206, p<0.001), while IGFBP-3 levels increased (1.94±0.6, p<0.001).

Introduction: Systemic inflammation is considered an intermediary mechanism
to explain the increase risk of cardiovascular outcomes in patients with obstructive
sleep apnoea (OSA).
Aims: To determine the relationship between upper airway inflammation and
systemic inflammation in OSA.
Methods: From a sleep clinic we recruited subjects with suspected OSA. Exclusion criteria included: past or present smoking history, anatomic abnormalities
at the upper airway and medical comorbidities. Severity of OSA was defined
according with the number of apnoeas and hypopnoeas per hour of sleep (apnoeahypopnoea index –AHI-). Local inflammation was evaluated by flow cytometry
from pharyngeal lavage.
Results: Compared to 22 healthy subjects (AHI <5), among a group of 23 patients
with mild to moderate OSA (AHI: 5 to 30), and 22 patients with severe OSA
(AHI > 30), total white cell and % lymphocytes was not different. However, in
severe OSA, % of CD4 and CD4/CD8 ratio increased significantly compared to
healthy (p=0.02 and p<0.01 respectively) and p=0.02 and p<0.01 respectively)
to mild-moderate OSA (p=0.008 and p <0.001 respectively) groups. There was
a mild relationship with CD4/CD8 ratio and high sensitivity PCR levels (r=0.32,
p=0.03) for the whole cohort.
Conclusions: This preliminary data suggests the presence of an specific type of
upper airway inflammation which appears to be related with systemic inflammation.
Funded by Instituto Carlos III, Madrid, Spain (FIS 09/02449).

P3810
Osteoprotegerin, body composition and cardiovascular risk in sleep apnea
syndrome
Monika Kosacka, Anna Korzeniewska, Renata Jankowska. Department of
Pulmonology and Lung Cancer, Medical University in Wroclaw, Poland
Obstructive sleep apnea syndrome (OSAS) is a frequent disease associated with
increased risk of cardiovascular disorders. The aim of this study was the evaluation
of changes in osteoprotegerin serum levels and in body composition parameters in
patients with sleep apnea syndrome.
We examinated 47 patients with OSAS (mean age 55,42±7,91, mean AHI
32,76±19,98) and 29 persons from control group (mean age 49,48±13,68).
All subjects underwent bioelectrical impedance analysis with a single-frequency
bioimpedance analyzer (Model BIA 101 Akern) and polysomnography Grass Aura
Lite. The osteoprotegerin serum level was measured using a ELISA kit: Human
Osteoprotegerin (R&D Systems).
We didn’t showed either differences in osteprotegerin serum levels between OSAS
patients and control group (4,696 vs 4,631 pmol/l, p=0,680) nor correlations
between osteoprotegerin and AHI (p=0,484, R=0,08). Moreover we didn’t find
changes in osteprotegerin levels in OSAS patients with diabetes (p=0,251), with
hypertension (0,911) or ischemic heart disease (0,876).
We observed higher BMI in OSAS patients (p=0,009),but from all body composition parameters we revealed only lower phase angle in OSAS patients (5,65, vs
5,87,p=0,047). We evaluated the relationships between osteoprotegerin and body
composition parameters and we found only tendency, that osteoprotegerin level
correlated negative with muscle mass percentage (MM%) (p=0,069, R=-0,209)
and positive with fat mass percentage FM%. CRP was significant higher in OSAS
than in control group (6,59 vs 3,85 p=0,006).R=0,198,p=0,08), but we didn’t find
correlations between osteoprotegerin and CRP (p=0,929, R=0,010).
Our study didn’t show changes in osteoprotegerin in OSAS patients.

P3811
Clinical parameters and biomarkers for the early detection of impaired
glucose tolerance in OSA patients
Radostina Cherneva 1 , Ognian Georgiev 1 , Daniela Petrova 1 , Adelina Cakova 2 ,
Valentin Lozanov 3 , Vanio Mitev 3 . 1 Internal Medicine, University Hospital
Alexandrovska, Sofia, Bulgaria; 2 Clinical Laboratory, University Hospital
Alexandrovska, Sofia, Bulgaria; 3 Biochemistry, University Hospital
Alexandrovska, Sofia, Bulgaria
The role of different clinical parameters regarding inflammation and oxidative
stress has largely been debated in the etiology of impaired glucose tolerance in
OSA patients.
To determine the plasma levels of free fatty acids (FFA) and resistin in patients
with OSA and impaired glucose tolerance (IGT) and compare them to those with
normal blood glucose (NBG).
30 patients with newly diagnosed OSA have participated in the study. OSA was
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defined using a full polysomnography study. The glucose metabolism was investigated by oral glucose tolerant test. Blood glucose and IRI were determined on the
0, 60th, 120th, 180th min. 18 patients were with newly diagnosed IGT. 12 patients
had NBG. Resistin (RayBio) and FFA (Wako) were determined in both groups.
IRI was 25,29 mU/l in IGT patients. In patients with NBG, IRI was 21,3mU/l.
BMI did not differ significantly between patients with IGT and NBG. BMI was
40,42 in patients with IGT and 41,7 in those with NBG. AHI (60,8) was higher
in patients with NBG compared to those with IGT – 50,6. Patients with NBG had
also higher plasma levels of FFA – 0,360mmol/l/compared to patients with IGT
– 0,305mmol/l. Only resistin was higher - 4,46ng/ml in IGT patients compared to
NBG – 3,98 ng/ml. IRI in IGT patients was 25,29mU/l and correlated best to the
levels of resistin (p<0,05).
The commonly used clinical parameters – BMI, AHI, FFA were higher in patients
with OSA and NBG. They are not reliable clinical markers for the early detection
of impaired blood glucose metabolism in OSA patients. Only resistin correlated to
the levels of IRI and could be applied as a predictor and early detection marker of
impaired blood glucose metabolism in OSA patients.

P3812
The need of higher CPAP pressure in a population with obstructive sleep
apnea (OSA) and refractory hypertension (RHT) versus controlled
hypertension-a retrospective study
Oana-Claudia Deleanu 1 , Andra-Elena Malaut 2 , Stefan Mihaicuta 3 ,
Ruxandra Ulmeanu 4 , Florin-Dumitru Mihaltan 1 . 1 Institute of Pneumology
“Marius Nasta”, University of Medicine and Pharmacy “Carol Davila”,
Bucharest, Bucharest, Romania; 2 Pneumology 3, Institute of Pneumology
“Marius Nasta”, Bucharest, Romania; 3 Clinical Hospital of Infectious Diseases
and Pneumology “Victor Babes” - Respiratory Department, University of
Medicine and Pharmacy “Victor Babes”, Timisoara, Timisoara, Romania;
4
Institute of Pneumology “Marius Nasta”, Faculty of Medicine and Pharmacy,
Oradea University, Bucharest, Romania
Rationale: RHT is common in obese patients, refractoriness among them is frequently caused by OSA. A previous study held in our clinic showed that patients
with RHT had higher CPAP failure rate.
Method:
After
exclusion
criteria
(central/mixed
SAS,
obesityhypoventilation/overlap syndrome, obstructive/restrictive respiratory dysfunction,
CPAP failure) applied to 214 SAS patients with HT, we studied 34 patients
with controlled HT and RHT(demographics, anthropometrics, symptoms,
comorbidities, sleep study’s: Chi test,T-test,Pearson). The 2 groups were similar
in terms of smoking habit and antihypertensive treatment.
Results: Controlled HT-27 patients(79.4%): 19 men(70.4%), 8 women(29.6%);
RHT-7 patients(20.6%): 4 men(57.1%), 3 women(42.9%).RHT patients were
younger(49.6±8.8 vs 58.4±12.1years,p<0.04), morbidly obese(45.5% vs
7.4%,p<0.01), had higher Epworth score(12.6±5.1 vs 8.6±4.2,p<0.005) and
more comorbidities (ischemic heart disease: 33.3% vs 7.6%,p<0.02, dyslipidemia:
83.3% vs 28.6%,p<0.02). Also RHT patients needed higher pressure to correct
respiratory events(11.7±1.2 vs 8.9±1.7cm H2O),even if they had mild OSA in
a higher rate(57.1% vs 22.2%,p<0.05).There was no linear dependence between
BMI and CPAP pressure, variables after CPAP(AHI, minimum SaO2) and BP
values(Pearson,p=NS).
Conclusions: After CPAP failure exclusion, patients with OSA and RHT still need
higher CPAP values, which does not correlate with obesity. RHT patients will cost
more the health system due to their cardiovascular comorbidities, young age and
sleepiness. Further studies have to elucidate the need of higher CPAP pressures in
RTH patients.

P3813
Left ventricular function assessment in patients with obstructive sleep apnea
syndrome
Ramadan Bakr, Rabab Elwahsh, Mahmoud Ahmed, Rehab Yaseen. Chest
Diseases, Faculty of Medicine, Menoufiya University, Shebin Elkom, Menoufiya,
Egypt Chest Diseases, Faculty of Medicine, Menoufiya University, Shebin Elkom,
Menoufiya, Egypt Cardiology, Faculty of Medicine, Menoufiya University, Shebin
Elkom, Menoufiya, Egypt
Background: There are conflicting data on the effect of obstructive sleep apnea
syndrome (OSAS) on the cardiac structure and function in human subjects.
Aim: To assess the left ventricular functions in patients with OSAS.
Patients and methods: Forty patients with OSAS, diagnosed by complete
polysomnography, underwent ECG and echocardiography using conventional mode
and doppler tissue imaging to assess the function of the left ventricle.
Results: 11 patients had mild OSAS, 11 patients had moderate OSAS and 18
patients had severe OSAS. The three groups were matched in age, gender, BMI and
incidence of systemic hypertension. Severe OSAS had significantly higher AHI,
lowest oxygen saturation, average oxygen saturation, and desaturation time % of
total sleep time (<90%). Pulmonary hypertension and left ventricular diastolic
dysfunction were significantly higher in moderate and severe OSAS groups. No
difference between groups was found in LV systolic function. Diastolic dysfunction
parameters were better correlated with AHI and lowest oxygen saturation during
sleep.
Conclusion: Assessment of left ventricular function is mandatory in OSAS patients even if they have no cardiac symptoms. Severer obstructive sleep apnoea

syndrome may result in left ventricular diastolic dysfunction. Doppler tissue imaging is a better echocardiographic tool for assessment of left ventricular diastolic
dysfunction. Severity of left ventricular diastolic dysfunction is correlated with
AHI and lowest O2 saturation during sleep.

P3814
Serum aminotransferase levels in patients with severe obstructive sleep apnea
Parisa Adimi 1 , Froogh Soltani 2 , Nazanin Kiapour 3 , Zohreh Mohammad Taheri 4 ,
Nader Fayazi 5 . 1 Pulmonary and Sleep Medicine, National Research Institute of
Lung and Tuberculosis, Tehran, Islamic Republic of Iran; 2 Pulmonary and Sleep
Medicine, National Research Institute of Lung and Tuberculosis, Tehran, Islamic
Republic of Iran; 3 Pulmonary and Sleep Medicine, National Research Institute of
Lung and Tuberculosis, Tehran, Islamic Republic of Iran
Background: Obstructive sleep apnea (OSA) is one of the most common sleep
disorders with a plethora of consequences. Currently the impact of hypoxia due
to OSA on liver function is targeted growing attention. This study evaluated the
association between serum aminotransferase levels as accepted predictive factor
for liver injury and factors connected with OSA severity (apnea hypopnea index
(AHI), lowest oxygen saturation level, oxygen desaturation index (DI), percent of
time below 90% saturation [T<90%]).
Materials and methods: 66 patients with BMI≥30, who their OSA was confirmed
by PSG, were divided equally into two groups based on AHI. 33 patients in control
group with 5<AHI<15, and 33 patients in case group with AHI≥30 events/hours
were enrolled. We compared serum level of aspartate aminotransferase (AST) and
alanine aminotransferase (ALT) with OSA severity factors in each group.
Result: Mean DI was (56.33±26.97) (14.00±10.46) in case and control group
respectively (P-value <0.001). T<90% was (33)100%and (14)42.4% in case and
control group respectively (P-value <0.001). A significant different in mean DI
level and T<90% were observed.In case and control group,respectively,mean levels
of AST (21.33±8.62), (21.15±9.39) and ALT (24.24±14.07), (19.82±9.74) were
not significantly different{(P-value=0.935) (P-value = 0.142)}. Pearson correlation
test showed there is a weak relation between mean DI,T<90%,AST (0.969) and
ALT (P=0.837).
Conclusions: This study showed there is no significant correlation between serum
aminotransferase levels and OSA severity.

P3815
The correlation of echocardiographic findings with BNP, blood uric acid and
CPR in OSAS patients with manifest right cardiac pathologies
Omer Araz 1 , Elif Yilmazel Ucar 1 , Hüsnü Degirmenci 2 , Didem Pulur 1 ,
Metin Gorguner 1 , Metin Akgun 1 . 1 Chest Disease, Ataturk University, Erzurum,
Turkey; 2 Cardiology, Ataturk University, Erzurum, Turkey
Purpose: BNP can increase in various disease states including left cardiac disorders and many others out of the former. We aimed in the present study to evaluate,
possible relationship between B-type Brain Natriuretic Peptide (BNP) and some
other non-invasive indicators of hypoxia, such as blood uric acid and C-reactive
protein CRP, and the right cardiac pathologies.
Method: A total of 98 subjects, 31 (31.6%) normal, 33 mild-moderate OSAS
(33.7%) and 34 (34.7%) severe OSAS, with mean age 48.5±12.3 were included
in the study. All the cases underwent the PSG and TDE examinations. BNP, CRP
and blood uric acid levels were measured in all the cases.
Results: Upon evaluating the relationship between BNP and TDE-related parameters, BNP level is found to be positively correlated with such TDE-related
parameters as pulmonary artery pressure (PAP) and left atrium dimension. Moreover, uric acid was found to be statistically correlated positively with the left
ventricle end diastole volume, right atrium dimension (RA), interventricular septum (IVS) thickness, but a negative correlation with mitral deceleration time (DT)
and ratio of early and lately mitral flow velocity (E/A). Upon adjustment of all the
findings for age and body mass index (BMI), three parameters were detected to
have statistically significant relationship with PAP, RV, RA and IVS thickness.
Conclusion: In conclusion BNP, CRP and blood uric acid levels can be used as
adjunctive parameters in the diagnosis and follow-up of right heart pathologies in
patients with severe OSAS.

P3816
Visceral fat in non-to-moderate and severe obstructive sleep apnoea
Yuka Harada 1 , Toru Oga 2 , Kimihiko Murase 1 , Yoshiro Toyama 1 ,
Kensaku Aihara 1 , Yuichi Chihara 1 , Chikara Yoshimura 2 , Takefumi Hitomi 2 ,
Tomohiro Handa 1 , Tomomasa Tsuboi 3 , Michiaki Mishima 1 , Kazuo Chin 2 .
1
Respiratory Medicine, Graduate School of Medicine, Kyoto University, Kyoto,
Japan; 2 Respiratory Care and Sleep Control Medicine, Graduate School of
Medicine, Kyoto University, Kyoto, Japan; 3 Respiratory Medicine, National
Hospital Organization Minami Kyoto Hospital, Kyoto, Japan
Introduction: Visceral obesity and obstructive sleep apnoea (OSA), especially
apnoea-hypopnoea index (AHI)≥30, are said to induce cardiovascular diseases
(CVD) and mortality.
Aims and objectives: We hypothesized that there were significant differences in
visceral fat area (VFA) and other factors between severe and non-to-moderate
OSA and findings could provide information leading to reduce CVD in OSA.
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Methods: We compared age and body mass index (BMI) matched non-to-moderate
and severe OSA in the 239 male subjects hospitalized for examination of OSA. We
analyzed the relationships between fat areas by computed tomography, comorbidity,
polysomnographic data, arterial and venous blood data.
Results: Of the 239, 52, 67 and 94 had mild, moderate and severe OSA. We compared all the 94 severe OSA with 85 of the 145 non-to-moderate OSA matched
with age and BMI. While waist circumference was the same, severe OSA had a
significantly larger VFA. Between the 2 groups, arterial oxygen partial pressure
(PaO2 ), HbA1c and fibrinogen differed significantly. Multivariate modeling of
those determinants revealed that both VFA and AHI independently determined
PaO2 (contribution rate (R2 )=6.5% and 6.7%) and fibrinogen (R2 =7.5% and 4.4%),
while HbA1c associated independently with AHI (R2 =3.7%), not VFA.
Conclusions: Severe OSA had a significantly larger VFA, lower PaO2 , higher
HbA1c and fibrinogen than non-to-moderate OSA. Larger VFA in severe OSA
suspect that VFA increase would be a key factor related to body composition in
OSA becoming severe. PaO2 , HbA1c and fibrinogen were independently predicted
by VFA and AHI. Thus, control of OSA would decrease VFA, and in turn, a
decrease in VFA and OSA might improve HbA1c and fibrinogen.

P3817
The inflammation and insulin resistance in obstructive sleep apnea
Emel Bulcun 1 , Mehmet Ekici 1 , Ucler Kisa 2 , Aydanur Ekici 1 . 1 Department of
Pulmonary Medicine, University of Kirikkale, Faculty of Medicine, Kirikkale,
Turkey; 2 Department of Biochemistry and Clinical Biochemistry, University of
Kirikkale, Faculty of Medicine, Kirikkale, Turkey
Objectives: The association between obstructive sleep apnea (OSA) and insulin
resistance (IR) remains controversial. Sleep apnea and obesity may increase IR and
inflammation by different mechanisms. This study investigated the relationship
between sleep apnea and obesity with IR, and pro-inflammatory state.
Method: A total of 133 consecutive subjects who were referred for polysomnography. 112 were documented to have OSA defined as apnea-hypopnea index (AHI)
>5 and 21 control subjects with AHI <5/h were selected upon polysomnography.
Control group has been accepted as A group. In addition, patients with OSA were
devided into the following two groups based on the body mass index (BMI) as
non-obese (B group) (BMI <30) and obese (C group) (BMI>30).
Result: IR was higher in the obese patients with OSA than in the non-obese patients with OSA and control group. However, AHI and BMI were the determinants
of IR as independent of each other in all subjects according to multivariable linear
regression analyses.

OGTT allowed to diagnose diabetes (glucose ≥ 200 mg%). Comparison of OSA
patients with- and without IGT is shown in the table.
Variable
Age (years)
AHI (n/h)
Epworth Sleepiness Scale
mean SaO2 (%)
minSaO2 (%)
BMI (kg/m2 )
fasting glucose (mg%)
HbA1c (%)
Coronary artery disease (n/% of pts)
Arterial hypertension (n/% of pts)

Normal OGTT
N=224 (73.4%)

IGT
N=81 (26.6%)

p

55.4±11.3
41.1±20.6
10.7±6
92.1±4.4
75.5±11.7
32.7±5.8
88.7±9.4
5.9±0.6
37 (16.5%)
154 (68.7%)

59.2±9.1
45.1±21.6
9.8±5.9
91.2±4.5
73.5±11.6
34.2±4.6
100.7±17.4
6.3±0.85
12 (14.8%)
70 (86.4%)

p=0.03
NS
NS
NS
NS
NS
p<0.0001
p=0.0006
NS
p=0.002

Multiple linear regression analysis confirmed significant correlation between AHI
(β=0.13, p=0.04), age (β=0.21, p=0.0002), min SaO2 (β= -0.18, p=0.035) and IGT.
Logistic regression revealed significant correlation between abnormal results of
OGTT and arterial hypertension.
Conclusions: Impaired glucose tolerance was frequent in OSA subjects (near
30%). OSA patients with IGT were older and had higher prevalence of arterial
hypertension. HBA1C is a good parameter of glucose metabolism in OSA patients.

P3819
Correlations between cardiovascular diseases and diabetes in obstructive
sleep apnoea (OSA)
Robert Plywaczewski 1 , Monika Targowska 1 , Anna Czyzak-Gradkowska 2 ,
Luiza Jonczak 1 , Przemyslaw Bielen 1 , Dorota Gorecka 2 , Pawel Sliwinski 1 .
1
Department of Diagnosis and Treatment of Respiratory Failure, National TB &
Lung Diseases Research Institute, Warsaw, Poland; 2 2nd Department of
Respiratory Medicine, National TB & Lung Diseases Research Institute, Warsaw,
Poland
Obstructive sleep apnoea is associated with disturbances in glucose metabolism
and increased risk of type 2 diabetes. The aim of this study was to assess relations between OSA and diabetes. We studied 1164 OSA pts (876 males and 298
females), mean age = 56.4±10.4 years, AHI = 39.6±21.7, BMI = 34.2±6.4, mean
SaO2 = 90.8±5.8%. Diabetes was found in 249 pts (21.4%). Comparison of OSA
groups with- and without diabetes is shown in the table.

Table 1. The Predictors of insulin resitance in all subjects
Table 1

IR
β values
Sex
Age
AHI
BMI
CRP
hsCRP
IL-6
TNF-α

0.12
0.007
0.17
0.27
-0.10
0.002
0.04
0.04

p values
0.1
0.9
0.05
0.002
0.2
0.9
0.6
0.6

Statistical significance p<0.05. AHI: Apnea hypopnea index, BMI: Body mass index, IR: Insulin
resitance.

All of inflamatory cytokines (CRP, hs CRP, TNF-α, IL-6) were significantly higher
in the obese patients with sleep apnea than in the control group. All of inflammatory
cytokines showed significant associations with BMI while did not AHI, AI, ESS.
Conclusion: It may be considered that the impairment in glucose homeostasis is
associated with both sleep disorders and obesity. Obesity in patients with OSA
cases aggravate of IR and inflammation.

P3818
Glucose metabolism abnormalities in obstructive sleep apnoea (OSA) patients
Monika Targowska, Robert Plywaczewski, Luiza Jonczak,
Anna Czyzak-Gradkowska, Pawel Sliwinski. Department of Diagnosis and
Treatment of Respiratory Failure, National TB and Lung Diseases Research
Institute, Warsaw, Poland
Obstructive sleep apnoea may be recognized a risk factor of diabetes type 2. The
aim of this study was to assess an oral glucose tolerance test (OGTT) in OSA
subjects. We studied 305 OSA pts [234 males (76.7%) and 71 females (23.3%)],
mean age = 56.4±10.9 years, AHI = 42.2±20.9, BMI = 33.1±5.5 kg/m2 ). Impaired
glucose tolerance (IGT) (plasma level ≥ 140 mg% after 2 hours of administration
75 g glucose) was found in 81 subjects (26.6%). Among them in 13 patients (4.3%)

Variable

OSA (n=915)

OSA & Diabetes (n=249)

p

Age (years)
AHI (n/h)
Mean SaO2 (%)
BMI (kg/m2 )
Epworth score (points)
Coronary artery disease (n/% of pts)
Heart failure (n/% of pts)
Arterial hypertension (n/% of pts)
Atrial Fibrillation (n/% of pts)
Stroke (n/% of pts)

55.7±10.8
38.6±21.4
91.3±4.6
33.4±6.2
11.2±5.7
174 (19%)
77 (8.4%)
633 (69.2%)
75 (8.2%)
26 (2.8%)

58.7±8.4
43.6±22.4
89.3±8.3
37.2±6.3
11.7±6
88 (35.3%)
54 (21.7%)
224 (90%)
21 (8.4%)
18 (7.2%)

p=0.001
p=0.009
p=0.0002
p<0.0001
NS
p<0.001
p<0.0001
p<0.0001
NS
p=0.001

Logistic regression analysis revealed significant correlations between diabetes and
cardiovascular diseases and obesity (BMI > 30 vs ≤ 30 kg/m2 ).
Conclusions: Diabetes was frequent (>20% of subjects) in moderate and severe
OSA patients. Cardiovascular diseases and obesity were the independent predictors
of diabetes in this group.

P3820
Left and right ventricular function in obstructive sleep apnea patients:
Echocardiographic speckle tracking strain analysis of CPAP therapy effects
Bouchra Lamia, Stéphanie Gelinotte, Florence Portier, Luis-Carlos Molano,
Catherine Tardif, Antoine Cuvelier, Jean-François Muir. Respiratory and Critical
Care Department-EA 3830, Rouen University Hospital, Rouen, France
Introduction: Obstructive sleep apnea is associated with right ventricular dysfunction including preload and afterload abnormalities. Right ventricular contractility
remains difficult to assess due to the complex RV geometry. Echocardiographic
speckle tracking strain provides a better understanding of regional contractility.
We tested the hypothesis that RV dyssynchrony exists in OSA patients and can be
reversed by CPAP therapy.
Methods: Prospective study including patients with a confirmed OSA diagnosis.

Abstract P3819 – Table 2
Risk of Diabetes
OR (95% CI)*
p

Arterial Hypertension

BMI >30 kg/m2

Heart Failure

Coronary artery disease

Stroke

2.96 (1.86–4.69)
p<0.0001

2.28 (1.46–3.57)
p=0.003

1.8 (1.14–2.82)
p=0.01

1.64 (1.15–2.34)
p=0.005

2.33 (1.17–4.63)
p=0.01

*Adjusted for AHI (>30 vs ≤30), COPD, atrial fibrillation, hyperuricaemia, T90 (>30 vs ≤ 30%).
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Echocardiographic (TTE) measurements were obtained at baseline and after one
month of CPAP therapy. We measured usual TTE parameters: left ventricular
ejection fraction (LVEF), transmitral pulsed Doppler including E and A waves
velocities, mitral Doppler tissue imaging. The speckle tracking analysis was used
to generate 6 segmental RV strain curves. Time to peak strain was determined
with dyssynchrony defined as the difference between earliest and latest segments.
Global radial strain was calculated.
Results: 36 patients (M: 69%,mean (SD) age 56(11) yrs, body mass index
35.11(7.38) kg/m-2, respiratory disturbance index 46(18)/h) were included. At
baseline, 56% had high blood pressure, 22% had a chronic heart disease, with
a normal LVEF: 61(8) %. Speckle tracking strain analysis showed RV dysfunction with a decreased RV global strain: 13.8(5.8) % and RV dyssynchrony: 174
(89) ms. After one month of CPAP, RV function was significantly improved and
dyssynchrony was reversed: 125 (82) ms, p=0.03.
Conclusion: We observed RV dyssynchrony at baseline in OSA patients. RV
dyssynchrony was improved after one month of CPAP therapy.

P3821
Neutrophil ROS production in obese and non-obese men with different
severity of obstructive sleep apnoea
Guoda Pilkauskaite, Skaidrius Miliauskas, Simona Lavinskiene,
Raimundas Sakalauskas. Pulmonology and Immunology, Lithuanian University of
Health Sciences, Kaunas, Lithuania
Obstructive sleep apnoea (OSA) is characterized by pauses of breathing during
sleep followed by hypoxia/re-oxygenation circles that increase production of reactive oxygen species (ROS). Literature data are controversial regarding obesity
impact on generation of ROS in OSA. The aim was to evaluate neutrophil ROS
production in obese and non-obese men with different severity of OSA.
Methods: 40 newly diagnosed men with OSA having no actively treated comorbidities were included. OSA was confirmed by whole-night polysomnography
(PSG), when apnoea/hypopnea index (AHI) was >5/h. Body mass index (BMI)
was calculated. Blood samples were taken in the morning after PSG. Neutrophils
were isolated by high density centrifugation. DHR-123 was used for detection of
generated ROS. ROS production was measured by mean fluorescence intensity
(MFL) using flow cytometer. All subjects were divided into 4 groups: AHI<30 and
BMI<30; AHI<30 and BMI≥30; AHI≥30 and BMI<30; AHI≥30 and BMI≥30.
Differences were evaluated using nonparametric tests.
Results: All groups were age matched. There was no difference in BMI among
AHI<30 and AHI≥30 groups. Neutrophil ROS production was higher in AHI≥30
and BMI<30 group than AHI<30 and BMI<30 (MFI 143.3±39.9 vs 31.8±8.37,
p<0.05) and in AHI≥30 and BMI≥30 group than AHI<30 and BMI≥30 (MFI
88.7±18.9 vs 21.3±6.0, p<0.05), but did not differ in the groups with different
BMI and the same severity of OSA.
Conclusion: Neutrophil ROS production was higher in severe OSA groups compared to mild-to-moderate OSA, but did not differ in obese and non-obese patient
groups with the same severity of OSA. Increased neutrophil ROS production
probably is related to intermittent hypoxia.

P3822
Relationship between sleep apnea syndrome, plasma myeloperoxidase levels
and cardiovascular risk
Ligia Puiu 1 , Andreea Didilescu 2 , Anca Petrovan 3 , Felicia Gliga 4 ,
Ovidiu Fira-Mladinescu 5 , Elena Dantes 6 , Monica Marc 7 , Florin Mihaltan 8 .
1
Pneumologie, Pneumophthisiology Hospital, Baia Mare, Maramures, Romania;
2
Discipline of Embryology, Faculty of Dental Medicine, “Carol Davila”
University of Medicine and Pharmacy, Bucharest, Romania; 3 Infectious Diseases,
University Hospital for Infectious Diseases, Cluj-Napoca, Romania;
4
Pneumologie, Pneumology Hospital, Targu-Mures, Romania; 5 Department of
Physiopathology, “Victor Babes” University of Medicine and Pharmacy,
Timisoara, Romania; 6 Pneumologie, Clinical Pneumology Hospital, Constanta,
Romania; 7 Pneumologie, Pneumology Hospital, Timisoara, Romania;
8
Pneumologie, “Carol Davila” University of Medicine and Pharmacy, “Marius
Nasta” Pneumology Institute, Bucharest, Romania
Background: In Sleep Apnea Syndrome (SAS) the episodes of hypoxia/reoxygenation results in the generation of reactive oxygen or nitrogen
species by alternative pathways that involve the catalytic activity of myeloperoxidase (MPO) and promote oxidative stress.
Aims and objectives: To assess the relationship between obstructive sleep apnea
and plasma MPO levels, in SAS patients, comparing to a control group.
Methods: Two Romanian groups, consisting of 40 patients diagnosed with SAS
and 26 healthy controls, were recruited. All subjects underwent cardiorespiratory
poligraphy. Plasma levels of MPO, total cholesterol (TC), triglycerides, low density lipoprotein cholesterol (LDL-c), high density lipoprotein cholesterol (HDL-c),
apolipoprotein B100 (apoB100), fibrinogen and uric acid were assessed. Statistical
analysis was performed using Pearson correlations tests, two tailed t-test and
one-way ANOVA test.
Results: In the SAS group, correlations were found as follows: MPO-apoB100
(r=-0.37; p=0.04); MPO-TC (r=-0.37; p=0.04); MPO-fibrinogen (r=0.36; p=0.04);
apnea/hypopnea index (AHI)-uric acid (r=0.36; p=0.02) while in the control group
between oxygen desaturation index (ODI)-LDL-c (r=0.58; p=0.001); ODI-TC
(r=0.59; p=0.001); AHI-triglycerides (r=0.47; p=0.01). With regard to the smoking

status, hypopneas number and the TC/HDL-c ratio were statistically significant
higher in smokers than in nonsmokers (p=0.01; respectively, p=0.02).
Conclusions: Plasma MPO levels may be used as marker risk of inflammation
and cardiovascular disease in SAS patients and possibly, as a candidate for clinical
application.

P3823
Relations between cystatin C plasma concentration and cardiovascular
complications in patients with obstructive sleep apnoea (OSA)
Anna Czyzak-Gradkowska 1 , Adam Nowinski 2 , Robert Plywaczewski 1 ,
Luiza Jonczak 1 , Monika Targowska 1 , Pawel Sliwinski 1 , Dorota Gorecka 2 .
1
Department of Diagnosis &Treatment of Respiratory Failure, National TB &
Lung Diseases Research Institute, Warsaw, Poland; 2 2nd Department of
Respiratory Medicine, National TB & Lung Diseases Research Institute, Warsaw,
Poland
Cystatin C (Cys C) is a protease inhibitor synthetized in all nucleated cells. Lately
it has been proposed as an indicator of early dysfunction in glomerular filtration
rate. NT-proBNP is a hormone secreted by ventricles in response to heart overload.
The aim of this study was to assess Cys C plasma level in patients with OSA and its
relationships with OSA-associated cardiovascular diseases. Cys C and NT-proBNP
were also compared as predictors of cardiac abnormalities.
We studied 238 consecutive patients with OSA: mean age=56.87±9.97yrs,
BMI=33.5±5.84kg/m2 , mean AHI=38.97±21.71, mean ODI= 44.85±27.85.
Elevated level of cystatin C (under 50yrs: CysC<0.92mg/L, over 50yrs:
CysC<1.02mg/L) was found in 97 pts (40.7%). Comparison of pts with normal and elevated level of Cys C is shown in a table below.
Variable
Arterial Hypertension (n/%)
Coronary Artery Disease (n/%)
Heart Failure (n/%)
Microalbuminuria (n/%)
Elevated NT-proBNP (n/%)
AHI>30/h (n/%)

Elevated Cys C

Normal Cys C

p

77 (79%)
34 (35%)
17 (17.5%)
9 (16.36%)
28 (35.9%)
61 (62.9%)

104 (74%)
22 (15.6%)
4 (2.8%)
19 (22.35%)
21 (18.3%)
79 (56.4%)

NS
P=0.0005
p=0.00009
NS
NS
0.01

Logistic regression analysis (LRA) revealed that CAD (OR=2.56; 95%CI=1.314.98, p=0.005) and HF (OR=6.2; 95%CI=1.9-19.9, p=0.001) were associated with
increased CysC level. Association of increased NT-proBNP level with cardiac
disorders in OSA pts was also confirmed (for CAD OR=2.5, 95%CI=1.1-5.3,
p=0.01, for HF OR=4.9, 95%CI=1.6-14.9, p=0.004).
Conclusions: Increased Cys C level is strongly assosiated with cardiac diseases
in pts with OSA. Cys C seems to be a better indicator of HF than NT-proBNP in
OSA pts.

398. Clinical predictors of OSA, adherence to
CPAP and psychology
P3824
Plasma levels of TNF in obstructive sleep apnea syndrome (OSA) before and
after surgical intervention
Eman Reyad 1 , Nancy Abdelaty 1 , Mahmoud El Prince 1 , Alaa Farid 2 ,
Mohamed El-serogy 3 . 1 Chest, Suez Canal University, Ismailia, Egypt; 2 ENT,
Suez Canal University, Ismailia, Egypt; 3 Chest, Cairo University, Cairo, Egypt
Background: Prior studies have shown that biomarkers of inflammation,including
TNF-alpha, are raised in patients with sleep apnea. TNF-α,is one of important risk
factors for atherosclerosis, stroke,and Cardiovascular disease in OSA patients.
Aim of the study: To determine whether TNF-α blood levels is elevated in OSA
syndrome and whether they are reversible after surgical intervention.
Methods: Among the patients who had visited the ENT clinic for evaluation of
sleep problems, 70 subjects were selected. Polysomnography (PSG) and morning
venous blood serum for levels of TNF-α were performed in all the subjects and 35
patients were diagnosed as having OSAS.All patients with OSA had surgical intervention according to individual cases. Laser assisted uvulopalatoplasty (LAUP),
extended LAUP(LAUP and laser assisted tonsillar ablation), or laser assisted uvuloplasty were done using a CO2 laser. Sleep apnea monitoring, clinical evaluation
and TNF-α level were then compared before and 3 months after intervention.
Results: We compared thirty five patients with OSA(21 males and 14 females), mean age(46.6±12.4),with 35 control subjects(11males and 24 females),mean age (34.2±9.6).The mean (SD) plasma level of TNF-alpha was
significantly higher in patients with OSAS than in control group {5.77±4.04pg vs.
2.24±1.5pg (P=0.039)} respectively, and TNF-alpha level significantly decreased
to {(3.22±3.4pg) (P = 0.001)} after treatment.Also TNF-alpha levels showed a
statistically significant positive correlation with the AHI before treatment, and with
neck circumference after treatment.
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Conclusion: Our results suggest that TNF may be prognostic factor for comparing
patients with OSAS before and after treatment.

P3825
Prescription, subjective and objective compliances in patients with
obstructive sleep apnea syndrome using positive airway pressure
Banu Salepci, Benan Caglayan, Nesrin Kiral, Elif Torun Parmaksiz, Gulsen Sarac,
Ali Fidan, Sevda Sener Comert, Gulten Aktin Gungor. Chest Diseases, Dr. Lutfi
Kirdar Kartal Teaching and Research Hospital, Istanbul, Turkey
Gold treatment for obstructive sleep apnea syndrome(OSAS) is continuous positive
airway pressure(CPAP).We aimed to assess prospectively prescription,subjective
and objective compliances in OSAS patients recommended PAP treatment,factors
effecting compliance.648 patients (69.6% men,30.4%women)recommended to use
PAP in January 2005-June 2011,were included.Patients using PAP were questioned
for adverse effects and assessed with ESS(Epworth Sleepiness Scale)at followups.Prescription,objective and subjective compliances were assessed.Relationship
between compliance and demographic data,PSG(polysomnography) findings,ESS
scores,adverse effects were analyzed.The mean age was 51.29±9.97 and
mean BMI(body mass index) was 33.52±6.56.In the first night PSG;mean
AHI(apnea-hypopnea index) was 54.16±26.41 and AI(apnea index)was
31.46±26.95.248(38.3%)cases attended follow-ups,246 (37.9%) were followed
by phone visits and 154(23.8%)couldn’t be reached.Patients usingPAP for at
least 4 hours per night for at least 70% of the days monitored were regarded
as compliant and who didn’t meet this criteria were considered as noncompliant.In whole population 63.9%obtained PAP machine(prescription).In 248 cases
attending follow-ups,subjective compliance was 85.1%;objective compliance was
64.5%.Higher ODI(oxygen desaturation index) and lower SpO2(oxygen saturation) observed in first night PSG were found to positively affect prescription
(p<0.05).Improvement in ESS score and satisfactory sleep were significantly
correlated with objective compliance(p<0.05).Chest discomfort,difficulty falling
asleep and sleep disturbances were significantly higher in noncompliant group
(p<0.05).

P3826
Association between obstructive sleep apnea (OSA) and depression and the
effect of continuous positive airway pressure (CPAP) treatment
Amro M. El-Sherbini 1 , Adel Salah Bediwy 2 , Ashraf El-Mitwalli 3 . 1 Psychiatry,
Elminia Univesity Hospital, Faculty of Medicine, Elminia, Egypt; 2 Chest, Faculty
of Medicine, Tanta University, Tanta, Gharbia, Egypt; 3 Neurology, Mansoura
School of Medicine, University of Mansoura, Mansoura, Dakahlia, Egypt
Background: Obstructive sleep apnea (OSA) is a relatively common disorder
which has a negative impact on the psychological well-being of affected individuals.
Objective: To assess the association between OSA and depression as well as the
effect of treatment with continuous positive airway pressure (CPAP).
Methods: A total of 37 newly diagnosed individuals with OSA underwent an
overnight polysomnography and were assessed using the Epworth Sleepiness
Scale (ESS), the Hamilton Depression Rating Scale (HDRS), and the Structured
Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition. Patients were assessed before and after 2 months of CPAP use.
Results: Of the 37 patients included in the study, 21 (56.7%) had clinically relevant
depression as indicated by a score 0.10 on the HDRS and eleven patients (29.7%)
met the diagnostic criteria for a major depressive episode using the Structured
Clinical Interview. Scores on the HDRS were correlated with the Apnea Hypoxia
Index, ESS scores, and oxygen saturation. Patients showed a significant reduction
in depressive symptoms and improvement in ESS scores after CPAP treatment.
Conclusion: Patients with OSA should be screened carefully for depressive disorders. CPAP should be tried first before starting other treatment modalities for
depression.

P3827
The psychological burden of OSAS patients is not correlated with
apnea-hypopnea index
Dionisios Bratis 1 , Athanasios Tselebis 1 , Anna Christodoulaki 1 , Silvia Dumitru 2 ,
Sotirios Gyftopoulos 2 , Epaminondas Kosmas 2,3 , Nikolaos Tzanakis 4 ,
Michael Koutsilieris 5 . 1 Psychiatric Department, “Sotiria” General Hospital of
Chest Diseases, Athens, Greece; 2 Sleep Laboratory, 3rd Pulmonary Department,
“Sotiria” General Hospital of Chest Diseases, Athens, Greece; 3 Pulmonary
Department, “Metropolitan” General Hospital, Athens, Greece; 4 Department of
Social Medicine, Laboratory of Epidemiology, University of Crete Medical
School, Heraklion, Crete, Greece; 5 Department of Experimental Physiology,
University of Athens Medical School, Athens, Greece
Introduction: Obstructive sleep apnea syndrome (OSAS) is characterized by
repeated episodes of upper airway obstruction during sleep, which leads to the
presence of excessive daytime sleepiness. Regarding the psychological comorbidity
in patients diagnosed with OSAS, previous studies focused mainly on depressive
and, secondarily, to anxiety symptoms.
Aims and objectives: To record the prevalence of anxiety and depressive symptoms and of alexithymic characteristics in a sample of OSAS patients and to

investigate their relation to respiratory parameter (Apnea - Hypopnea Index, AHI)
of polysomnography.
Methods: The study was conducted in a certified sleep laboratory. 35 randomly
selected patients were examined for anxiety, depression and alexithymia using the
Spielberger Trait Anxiety Inventory (STAI), the Beck Depression Inventory (BDI)
and the Toronto Alexithymia Scale (TAS-20), respectively.
Results: A high prevalence of anxiety (41.4%) and depressive symptoms (55.2%)
and of alexithymic characteristics (41.4%) was observed in OSAS patients. Although the control group showed a higher prevalence of anxiety (66.7%) and
depressive (83.3%) symptoms, there were no differences between the two groups
(t-test p> 0.05). With regard to severity, no differences were observed between
subgroups (mild, moderate and severe OSAS, ANOVA p> 0.05). Women showed
higher scores in BDI and STAI compared to men (t-test p <0.05). Finally, no correlation was observed between psychometric scores and AHI (Pearson correlation
p> 0.05).
Conclusions: This study supports the presence of a high degree of psychological
burden on patients diagnosed with OSAS, regardless of the severity, as determined
by the AHI.

P3828
Continuous positive airway pressure in patients with obstructive sleep apnea:
Independent predictors of adherence
Gerhard Weinreich 1 , Andrea Graml 2 , Holger Woehrle 2 . 1 Pneumology,
Ruhrlandklinik, West German Lung Center, University Hospital Essen, Germany;
2
Science Center, ResMed, Martinsried, Germany
Background: Although continuous positive airway pressure (CPAP) is an effective
treatment for obstructive sleep apnea (OSA), long-term adherence is challenging.
In order to increase the rate of adherent patients it is necessary to determine
independent adherence predictors.
Methods: In a retrospective data analysis we studied 4263 German patients (age =
58.4±11.2 years; 82.4% male) treated with the CPAP device S8 (ResMed, Sydney,
Australia). We analysed AHI, mean mask pressure, mean leakage, hours of use
per night and efficiency (days of use/total days). Data of the last 156.7±25.0
treatment days (range 30-180 days) were collected. Logistic regression was used
for determining independent predictors of CPAP adherence.
Results: Mean therapy duration was 3.5±3.6 years. Independent predictors for
poor CPAP adherence (<3h/night) were female gender, leakage and therapy duration: odds ratio (OR) for female gender was 1.63, OR for leakage increment
per 0.1l/s was 1.13, and OR for therapy duration decrement (starting from 15
years) per 1 year was 1.15. Furthermore, age, therapy duration, mask pressure and
leakage were independent predictors for excellent CPAP adherence (>7h/night):
OR for 5-year increment of age was 1.06, OR for therapy duration increment per
1 year was 1.10, OR for mask pressure increment per 1 cmH2O was 1.08, and OR
for leakage increment per 0.1l/s was 0.86.
Conclusion: Independent predictors for poor CPAP adherence (<3h/night) were
female gender, short-term therapy and higher leakage, whereas independent predictors for excellent adherence (>7h/night) were higher age, long-term therapy,
increased mask pressure and lower leakage.

P3829
The relationship between obstructive sleep apnea syndrome and two common
urological disorders
Soner Coban 1 , Ege Gulec Balbay 2 , Kamil Cam 1 , Ali Kayikci 1 , Oner Balbay 3 .
1
Urology, Duzce University, Duzce, Turkey; 2 Chest Diseases, Duzce Ataturk State
Hospital, Duzce, Turkey; 3 Chest Diseases, Duzce University, Duzce, Turkey
Erectile dysfunction (ED) and Lower Urinary Tract Symptoms (LUTS) associated
with benign prostatic hyperplasia (BPH) usually occur in older men. The aim
was to investigate the relationship between Obstructive Sleep Apnea Syndrome
(OSAS) and two urological common disorders.
Between January 2007 and April 2010, the men over the age of 50 admitted
to the outpatient department of pulmonary diseases with suspected OSAS were
selected. All patients had polysomniography analysis. A total of 29 patients having
moderate and severe OSAS with apnea-hypopnea index (AHI)=15-30 (11 patients)
and AHI>30 (18 patients), respectively were included in the first group.21 patients
with AHI<5 constituted the control group. Voiding symptoms were evaluated by
using International Prostate Symptom Score (IPSS) and uroflowmetry. ED was
investigated by administering International Index of Erectile Function (IIEF).
Both groups were comparable with regard to age, PSA, prostate volume, and
prostate size by digital rectal examination, IPSS values and uroflovmetry results.
On the other hand, nocturia and IIEF results were remarkably different between
two groups. The average number of nocturia was 1.47, and the mean score of IIEF
was 15.48 in patients with OSAS. Those were 0.88 and 19.90 in the control group,
respectively (p <0.05).
In this study, IPSS and uroflovmetry values showed no difference between patients
with and without OSAS. On the other hand, nocturia and IIEF results were both
remarkably different in OSAS patients. As a result, OSAS was shown to be
associated with nocturia and ED. Therefore, the patients with complaint of either
nocturia or ED should be investigated for OSAS.

701s

T UESDAY, S EPTEMBER 4 TH 2012
Hospital, Kyoto, Japan; 5 Allergy and Rheumatology, Tokyo University Graduate
School of Medicine, Tokyo, Japan

P3830
Allergic rhinitis’ impact on obstructive sleep apnoea (OSA)
H. Pite 1,2 , J. Marques 1,2 , M.J. Paes 3 , C.C. Martinho 1 , A.R. Dias 1 , A.M. Silva 1 ,
C. Leitao 1 , L. Almeida 1 , M. Escaleira 1 , P.V. Cardoso 1 , R. Pinto-Basto 1 ,
P. Pinto 1 , C. Barbara 1 . 1 Pneumonology Department II, Centro Hospitalar de
Lisboa Norte, Hospital Pulido Valente, Lisbon, Portugal; 2 Immunoallergy
Department, Centro Hospitalar de Lisboa Central, Hospital de Dona Estefania,
Lisbon, Portugal; 3 Immunoallergy Unit, Centro Hospitalar de Lisboa Norte,
Hospital Pulido Valente, Lisbon, Portugal
Introduction: According to ARIA (Allergic Rhinitis and its Impact on Asthma),
OSA has been associated with nasal disturbances, however the relationship between Immunoglobulin E-mediated Allergic Rhinitis (IgEAR) and OSA is not
fully determined.
Objectives: To analyse the impact of IgEAR on OSA.
Methods: Patients (pts) referred to a sleep clinic performed overnight polysomnography during the month of August. Two indicators of rhinitis were considered for
diagnosis: having a previous rhinitis diagnosis or having two or more nasal
symptoms in the last 12 months. If present, Skin Prick Tests (SPT) to common aeroallergens were performed. IgEAR was considered when nasal symptoms
were accompanied by positive SPT, whereas Non-IgE mediated Rhinitis (NIgER)
occurred with negative SPT.
Results: From 68 consecutive pts, OSA was diagnosed in 52 (77%), 75% male;
mean age: 58 years old. 67% of OSA pts had rhinitis. The frequency of IgEAR
and NIgER among OSA pts was 38% and 29%, respectively; 21% had a IgEAR
diagnosis and 8% had taken drugs for this disease. Most pts had persistent (60%)
and moderate-severe (75%) IgEAR symptoms. Most frequent nasal symptoms were
sneezing and nasal pruritus (90%). Pts with IgEAR had significantly more severe
OSA than pts with NIgER (p=0.03), with no differences in age, gender, obesity or
sleep symptoms between groups. Those with more severe IgEAR symptoms had
higher AHI (p=0.04).
Conclusions: A high frequency of IgEAR was found among OSA pts (38%),
which was underdiagnosed and undertreated. These pts had more severe OSA
than patients with NIgER; their nasal symptoms severity was associated with
higher AHI. The evaluation of IgEAR in OSA pts may contribute to improve these
patients’ clinical approach.

P3831
Sleep behavior and disturbance in high school students; a cross-sectional
study in Jeddah, Saudi Arabia
Roah Merdad 1 , Siraj Wali 2 , Douaa El Derwi 3 , Ayman Krayem 4 , Rawan Nassif 1 .
1
Department of Family and Community Medicine, Faculty of Medicine, King
Abdulaziz University, Jeddah, Saudi Arabia; 2 Department of Internal Medicine,
Faculty of Medicine, King Abdulaziz University, Jeddah, Saudi Arabia;
3
Preventive Dental Sciences Department, Faculty of Dentistry, King Abdulaziz
University, Jeddah, Saudi Arabia; 4 Department of Internal Medicine, King
Abdulaziz Medical City, Jeddah, Saudi Arabia
Introduction: Sleep disturbance and insufficient sleep pose a serious risk for
adolescents as they have been linked to a higher incidence of road traffic accidents,
psychological distress and decreased learning capacity.
Aims: To investigate the sleep-wake patterns and prevalence of sleep disturbance
among high school students and their relationship with school performance and
psychological stress.
Methods: A cross sectional study was carried out from January to May 2011 on
a random sample of high school students. Participants completed a questionnaire
which included the Pittsburgh Sleep Quality Index (PSQI), Perceived Stress Scale
(PSS) and Epworth Sleepiness Scale (ESS).
Results: 947 students were recruited, of whom 55.6% were female with a mean
age of (16.9±1.17). Marked delay of mean weekend sleep (04:58) and rise (12:04)
time was identified. The total hours of sleep on school nights was 6.97±2.72, with
an average estimated sleep latency of 25 minutes. Ten percent of students reported
using medications within the last month to help them fall asleep. Disturbed sleep
(PSQI score >5) was found in 56% of the study participants. Excessive daytime
sleepiness (EDS) defined as ESS score of >10 was found in around one third (37%)
of students. Fifty-five percent were identified as psychologically distressed based
on PSS. No significant difference was identified in PSQI global score between
stressed and not stressed groups (p=0.590), or between different GPAs (p=0.129).
Conclusions: More than half of the students had sleep disturbance and over a
third had abnormal daytime sleepiness. Further studies to investigate the reasons
for such sleep problems and intervention programs are needed.

P3832
Flexible positive airway pressure improves treatment adherence compared
with auto-adjusting PAP
Yuichi Chihara 1 , Tomomasa Tsuboi 2 , Takefumi Hitomi 3 , Masanori Azuma 1 ,
Kimihiko Murase 1 , Yoshiro Toyama 1 , Yuka Harada 1 , Kensaku Aihara 1 ,
Kiminobu Tanizawa 1 , Tomohiro Handa 4 , Chikara Yoshimura 3 , Toru Oga 3 ,
Kazuhiko Yamamoto 5 , Michiaki Mishima 1 , Kazuo Chin 3 . 1 Respiratory
Medicine, Kyoto University Graduate School of Medicine, Kyoto, Japan;
2
Respiratory Medicine, National Hospital Organization Minami-Kyoto Hospital,
Kyoto, Japan; 3 Respiratory Care and Sleep Control Medicine, Kyoto University
Graduate School of Medicine, Kyoto, Japan;4 Rehabilitation, Kyoto University

Background: There are no clinical data comparing adherence and quality of life
between auto-adjusting positive airway pressure (APAP) and two different flex
PAP devices (A-Flex, C-Flex) in patients with obstructive sleep apnea (OSA).
Methods: Ninety-three patients with OSA who were newly diagnosed were randomly assigned to receive 3 months of APAP (n=31), APAP with C-Flex (n=31),
or APAP with A-Flex (n=31). Objective adherence was determined after 3 months
of CPAP treatment, and the Epworth Sleepiness Scale (ESS), Pittsburgh Sleep
Quality Index (PSQI), and Calgary Sleep Apnea Quality of Life Index (SAQLI)
were examined at baseline and after 3 months. After 3 months, patients in the
APAP with A-Flex group and those in the APAP with C-Flex group were crossed
over and those in the APAP group were switched to A-Flex for 3 additional months.
Results: The groups were similar demographically. Treatment adherence during
the first 3 months was significantly greater in the APAP with C-Flex group (APAP
with C-Flex: 5.19±1.84 h/night vs. APAP: 3.96±1.66 h/night vs. APAP with
A-Flex: 4.27±2.12 h/night, p = 0.04). There was a significant improvement in 2 of
4 of the SAQLI domain scores and in the ESS and PSQI in the APAP with C-Flex
group. Adherence significantly improved among the poor compliers (<4 h/night
of use) in the APAP group after change to APAP with A-Flex (p=0.01).
Conclusions: APAP with C-Flex was a suitable CPAP modality in three type
CPAP modalities.
Clinical Trial Registration–URL: http://www.clinicaltrials.gov. Unique identifier:
NCT00873977.

P3833
Infectious complications associated with the use of CPAP in patients with
sleep apnea-hipopnea sindrome
Trinidad Silvente Zamora 1 , Pedro Méndez Martínez 1 , Carlos Máximo Verde
Colinas 3 , Jose Antonio Ros Lucas 2 , Francisco José Ruiz López 2 , José Hernández
Martínez 1 , María Carmen Abellán Martínez 1 , María Cristina Contessotto
Avilés 2 , María Jesús Avilés Inglés 1 , Damián Malia Alvarado 4 , José
Carlos Vicente López 3 , Inés Vergara Lahuerta 1 , Roberto Bernabeu Mora 5 , Ana
María García Medina 6 , Pedro Castell Gallud 8 . 1 Neumología, Hospital General
Universitario Reina Sofía, Murcia, Spain; 2 Neumología, Hospital General
Universitario Reina Sofía, Murcia, Spain; 3 Dirección, Hospital General
Universitario Reina Sofía, Murcia, Spain; 4 Neumología, Hospital General
Universitario Los Arcos del Mar Menor, San Javier, Murcia, Spain; 5 Neumología,
H.G.U. Morales Meseguer, Murcia, Spain; 6 Neurología, Hospital General
Universitario Reina Sofía, Murcia, Spain; 7 Servicio de Apoyo a la Investigación,
Universidad de Murcia, Murcia, Spain
Introduction: CPAP systems can be contaminated by microbes, increasing the risk
of respiratory infections. Humidifiers can add a higher risk. Our study evaluates
upper respiratory tract colonization and respiratory diseases related to CPAP with
or without humidifier.
Methology: A prospective study was designed. 100 CPAP-users were randomized:
Group A (CPAP without humidifier): 50 patients (41 men, 9 women) between 28
and 87 years (average, 55). GROUP B (CPAP with humidifier): 50 patients (43
men, 7 women) between 41 and 98 years (average, 62). Patients were instructed
on good hygienic practices in maintaining their systems. They were asked about
respiratory infection symptoms. Swabs were taken from pharyngeal exudates in
all patient, and from masks and tubes in Group B.
Results: 16 Pharyngeal exudates cultures were positive in Group A and 5 in
Group B (32% versus 5%). Results: Streptococcus group G: 6 patients in Group A;
Streptococcus pyogenes group A: 6 in Group A and 1 in Group B; Streptococcus
beta-hemolytic group C: 3 in Group A, 2 in Group B; Staphylococcus aureus: 1 in
Group A; Streptococcus group C: 2 in Group B. Respiratory infection symptoms:
3 patients in Group A, 5 in Group B (6% versus 10%). Swabs from masks and
tubes in Group B: 31 polymicrobial flora, 2 multiple fungal flora, 3 Turolopsis
candida, 1 Aeromona hidrophila, 1 Rodotora rubra, 1 Serratia marcensis and 1
Pseudomona aeruginosa.
Conclusions: Upper respiratory airways colonisation has been lower in the humidifier group, even though CPAP systems contamination has been common.
Respiratory infection symptoms were low in both groups. Humidifiers have not
significantly increased infections.

P3834
Snoring at sitting position is a good predictor of sleep apnea in Chinese
patients
En-Ting Chang. Chest, Buddhist Tzu Chi General Hospital, Hualien, Taiwan
Background: Snoring is a common symptom among adults population, and it is
the most common complaint in patient with obstructive sleep apnea(OSA) syndrome. Patients who have snoring in sitting position during nap or sleep should
have narrower upper airway. The aim of this study was to evaluate if the snoring
in sitting position is a predictor of OSA patients.
Method: We prospective enrolled 51 male and 23 female patients. All the participants received questionnaires as well as a standard polysomnography thereafter.
Result: Patients who have self-reported snoring of sitting position (with tilt position for over than 45°, SS+ group) have higher body mass index as well as
higher circumflex of neck and waist, higher level of Epworth sleepiness scale.
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During polysomnographic study, SS group have more percentage of S1 and less
percentage of S2 sleep. Besides, SS group have more severity of apnea-hypopnea
index (AHI), as well as higher AHI during REM or non-REM sleep. More oxygen
desaturation index and arousal index were also noted. The sensitive and specificity
of the SS + group for OSA (defined as AHI ≥5) were 0.77 and 0.52, with positive
predictive value and negative predictive value were 0.8 and 0.48. The likelihood
ratio was 1.6. On the other hands, the sensitive and specificity of the SS + group
for moderate to severe OSA (defined as AHI ≥15) were 0.78 and 0.42.
Conclusion: In the present study, the symptoms of self-reported snoring of sitting
position can be a useful predictor of Chinese OSA patients.

P3835
5-years APAP adherence in OSA patients
Mafalda van Zeller 1 , Marta Drummond 1,2 , Ana Cristina Santos 3 , João Almeida 1 ,
João Carlos Winck 1,2 . 1 Department of Pulmonology, Centro Hospitalar de São
João, Porto, Portugal; 2 Faculty of Medicine, University of Porto, Portugal;
3
Department Clinical Epidemiology, Predictive Medicine and Public Health,
University of Porto Medical School, Porto, Portugal
Introduction: Although continuous positive airway pressure (CPAP) is effective
in the treatment of obstructive sleep apnoea (OSA), inadequate adherence remains
a major cause of treatment failure.
Objective: To determine long term adherence to auto adjusting-CPAP (APAP) and
its influencing factors. To evaluate initial compliance and its relation to long-term
adherence.
Methods: 83 male patients with moderate to severe OSA were enrolled. After
beginning, APAP patients’ compliance (% of days usage and median hours per
night) was recorded during medical appointments, after 12 days, 6 months and
then annually for at least 5 years.
Results: Patients mean age was 53.8±10.8 years, mean apnoea-hypopnoea index
of 52.5±20.1/h and mean Epworth sleepiness scale of 12.41±5.5.
Mean follow-up time was of 61.9±23.1 months, 63 patients (75,9%) are still
using APAP (73.43±7.1 months) having a mean percentage of use of 92.6±7.18
for 06:55±01:35 per day. Twenty patients (24.1%) abandoned treatment after
25.4±17.5 months, on average.
Patients who abandoned treatment during the follow-up period had lower initial
compliance. Percentage of use at 12th day and 6th month was 81.7±23 and
65.8±28.5 for non-adherent patients and 96.6±7.4 and 94.3±9.1for adherents
(p=0.01 and p=0.001), mean hours per night were 04:41±01:55 and 04:07±01:57
vs. 06:18±01:28 and 06:18±01:12 (p=0.001 and p=0.001), respectively.
Non-adherent patients were younger (p=0.01). No other differences including
employment state, marital status or disease severity and symptoms were found
between the groups.
Conclusions: Patients who maintain long-term treatment have very good compliance. Non-adherent patients have significantly lower initial compliance than long
term-adherents.

P3836
Obstructive sleep apnea among diabetics in southeastern Nigeria
Victor Umoh, Effiong Akpan, John Ekott, Etete Peters, Obeten Ekpo,
Mfon Ekwere. Internal Medicine, University of Uyo, Akwa Ibom State, Nigeria
Background: Diabetic patients are prone to obstructive sleep apnea (OSAS).
OSAS has also been shown to be associated with increased cardiovascular morbidity and mortality. There is a paucity of data on this condition among diabetics in
Nigeria. This study was carried out to determine the risk of OSAS among diabetics
in Nigeria.
Methods: Diabetics attending the medical outpatient clinic of a tertiary hospital
in South Eastern Nigeria were recruited into this survey. A modified version of
the Berlin Questionnaire was used to determine the risk for OSAS and also obtain demographic data. Anthropometric and spirometric measurements were also
obtained from all subjects. The survey was conducted over a 4 months.
Results: 114 diabetics were randomly recruited for this survey, 54 (47.4%) female
sand 60 (52.6%) males. 66 (57.9%) of the subjects were hypertensive. The average
age of the subjects was 55.5 years and the average duration of diabetes was
7.5 years. 63(55.3%) of the subjects were found to have a high risk for OSAS.
there was no gender difference in the risk for OSAS. A high risk for OSAS was
associated with increased BMI, increased neck size, hypertension, alcohol use and
reduced PEF. The factors that significantly predicted a high risk for OSAS were a
history of hypertension (OR 55), alcohol use (OR 9), increasing BMI (OR 2) and
poor BP control (OR 2).
Conclusion: OSAS is often not diagnosed among patients with diabetes and the
strong association between a previous history of hypertension and OSAS may be
the reason for the increased risk of cardiovascular death among diabetics.

P3837
Compliance for NIMV treatment in moderate and severe OSAS patients
Hatice Kutbay Özçelik, Ersan Atahan, Muhammed Emin Akkoyunlu,
Mehmet Bayram, Fatmanur Karaköse, Murat Sezer, Levent Kart. Pulmonology,
Bezmialem Vakif University Medical Faculty, Istanbul, Turkey

obstructive sleep apnea syndrome (OSAS), compliance problem is a frequently
seen difficulty. Aim in this study is to analyze the compliance of the OSAS patients
to the NIMV treatment, and to search the factors affecting the compliance.
Method: The patients given NIMV treatment in the sleep laboratory of the university hospital due to moderate or severe OSAS between 1 January 2011 and
31 December 2011 were included to our study. Polisomnographic findings of the
patients were recorded. A questionnaire about compliance to the NIMV that had
been set by our clinic applied to the patients by the phone calls.
Results: 75,4% of the 134 included patients were male. The mean age was
49,9±12,3. Mean BMI, Epworth and RDI of the patients were 32,55±5,9, 10,6±6,0
and 43±23,1. Complication related to the NIMV device use was seen in 37 (27%)
of the patients. The most frequently seen complications were dryness of mouth,
discomfort due to mask, dryness of throat, irritation of the eyes, nasal congestion,
bloating, claustrophobia and headache. Sixteen (11,9%) patients was not using the
NIMV device due to device discordance. Six of these patients have severe, and 10
of these patients have moderate OSAS.
Conclusion: Compliance to the NIMV in the OSAS treatment is still an important
problem. Patients treated with NIMV should be kept under close observation and
should be informed about the risks of the disease if not used the device.

P3838
Evaluation of continuous positive airway pressure compliance in a group of
obstructive sleep apnea patients
Nasr Affara, Hany Shaarawy. Chest Disease Department, Zagazig University,
Zagazig, Egypt
Currently, the treatment of choice for OSA is nasal CPAP but the documented
efficacy of CPAP may be poor because of decreased compliance.
Objective: Objective is to evaluate the CPAP compliance in a group of OSA
patients in the state of Kuwait.
Methods: 60 patients proved to have OSA by polysomnography, (ESS) and
(FOSQ) were done for all patients then follow up for 3 months were done and
then patients reassessed again.
Results: Only 45 patients (75%) were compliant on CPAP with a mean runtime of
5.23±0.46 hour/night, CPAP significantly improved the AHI from 44.89±10.85
to 5.93±1.68/hour, ESS from 12.88±2.32 to 3.47±1.14 and total FOSQ from
83.78±1.67 to 108.39±1.40(p < 0.01), on using correlation study there was significant correlation between the CPAP runtime and the baseline Body Mass Index
(BMI), AHI, ESS but on using stepwise regression analysis the only 2 variables
showed significant correlation were the BMI and ESS.
Conclusion: In this group of patients the rate of CPAP compliance was considered
good (75%) and the only factors that can predict short term CPAP compliance
were the BMI and ESS.

P3839
S100B protein: A useful marker in obstructive sleep apnea syndrome
Serap Duru, Ibrahim Hikmet Firat, Nujen Çolak, Zeynep Gögüs, Tuncay Delibasi,
Sadik Ardiç. Chest Disease, Diskapi Yidirim Beyazit Research and Education
Hospital, Ankara, Turkey Chest Disease, Diskapi Yidirim Beyazit Research and
Education Hospital, Ankara, Turkey Endocrinology, Diskapi Yidirim Beyazit
Research and Education Hospital, Ankara, Turkey Microbiology, Diskapi Yidirim
Beyazit Research and Education Hospital, Ankara, Turkey Endocrinology, Diskapi
Yidirim Beyazit Research and Education Hospital, Ankara, Turkey Chest Disease,
Diskapi Yidirim Beyazit Research and Education Hospital, Ankara, Turkey
Aim: Up to now, there have been a few studies performed on serum S100B protein
level in patients with obstructive sleep apnea syndrome (OSAS). We aimed to
underline the importance of the serum S100B protein as biochemical marker of
cerebral damage in patients with OSAS.
Method: Forty-three newly diagnosed OSAS patients [apnea-hypopnea index
(AHI): 37.5 (11.3-137), female/male: 18/25] and 25 subjects with AHI value of
below 5 [AHI: 4.4 (0.7-4.8), female/male: 8/17] were included in the study. In
both groups serum S100B protein level were tested in serum samples taken after
polysomnography. Differences in serum S100B protein levels between the OSAS
patient group and control group were examined. In addition, association of S100B
protein serum level with age, body mass index, AHI, mean apnea time, lowest
SpO2 value, percentage time spent at SpO2< 90% was analyzed in OSAS patient
group. In the control and OSAS patient groups difference between the variables
was evaluated by parametric independent two samples t test while the relation
between the variables and serum S100B protein level in OSAS patient group was
evaluated by using Spearman correlation test.
Results: Serum S100B protein level was found to be 133.7 (20.97-230.70) pg/mL in
OSAS patient group and 16.1 (10.1-22.9) pg/mL in control group (p=0.000).Serum
S100B protein level was not found to be correlated with other variables (p>0.05).
Conclusion: Serum S100B protein level increases in patients with OSAS. This suggests that serum S100B protein may be a useful biochemical marker in determining
cerebral damage in patients with OSAS.

Aim: In the non-invasive mechanic ventilation (NIMV) using in the treatment of
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Impact of an educational intervention to improve adherence to treatment
with continuous pressure airway positive
Nuria Feu Collado 1 , Inmaculada Jurado Robles 2 , Beatriz Villar Pastor 2 ,
Liz Cordova Pacheco 1 , Manolo Garcia Amores 1 , Natalia Pascual Martinez 1 ,
Bernabe Jurado Gamez 1 , Luis Muñoz Cabrera 1 . 1 Department of Respiratory
Medicine, Reina Sofia University Hospital, Cordoba, Spain; 2 CPAP School. Sleep
Unit, Reina Sofia University Hospital, Cordoba, Spain
The treatment of choice for sleep apnea syndrome (SAS) is continuous pressure
airway positive (CPAP). One of medical objectives is to improve compliance.
Objectives: To determine the role of an educational intervention on the adherence
to CPAP after four months of treatment.
Patients and methods: This study has been undertaken at the Sleep Unit of a
Tertiary Hospital. During 5 months all patients who were consecutively diagnosed
of SAS and had indication for CPAP were enrolled.
Patients were classified exclusively according to the weekday when polysomnography was performed. The interventional group was composed by subjects who
underwent polysomnography from Monday to Thursday. After testing, patients
were shown the results of polysomnography on the computer screen. The control
group included those patients who underwent polysomnography from Friday to
Sunday. In both groups, the nurses explained the process of adaptation to CPAP.
The patients were evaluated at the end of the first and fourth month. The treatment
compliance at four months was measured by the ratio hours of use per day stored
in the memory of the CPAP device.
Results: We included 175 patients; 43 of them were women (25%), mean age
= 54±11 years, BMI = 31±4, and score on the Epworth scale = 13±2.4. The
interventional group consisted of 101 patients. The average use of CPAP in the interventional group was significantly higher than that of the control group (4,7±2,1
hours vs 3,6±2,5 hours, p=0.005).
Conclusions: A vision of the sleep test by patients and an explanation by a
physician is an intervention that significantly improves compliance with CPAP.

P3841
The evaluation of risk of obstructive sleep apnea syndrome in individuals
with dysglycaemia
Adina Ţurcanu 4 , Otilia Niţa 1,3 , Lidia Iuliana Graur 1,3 , Dana Ş. Popescu 1,2 ,
Alina Popa 1,3 , Clement Eduard Beda 4 , Daniela Boişteanu 1,4 , Mariana Graur 1,3 .
1
University of Medicine and Pharmacy “Gr.T. Popa”, Iaşi; 2 Deleni Clinical
Center, Deleni; 3 Clinical Center of Diabetes, Nutrition and Metabolic Diseases,
Iaşi; 4 Clinical Hospital of Pneumology, Iaşi, Romania
Introduction: The prevalence of obstructive sleep apnea syndrome (OSAS) is
known to be higher in individuals with prediabetes and diabetes mellitus.
Aims and objectives: This study aims to evaluate the risk of OSAS in individuals
with dysglycaemia, comparative with those with normal glucose tolerance, in a
rural population, and to find out whether those with prediabetes or diabetes have
a higher risk of OSAS.
Methods: We conducted a cross-sectional study in a sample of 254 men and
women, aged >18 years, from a rural population. Dysglycaemia was evaluated by
fasting plasma glucose-FPG and performing an oral glucose tolerance test-OGTT in
all individuals without diabetes and by determining glycated haemoglobin-HbA1c.
WHO (1999) criteria for diagnosing diabetes and prediabetes and American Diabetes Association recommendations for HbA1c diagnostic values were used. The
risk of OSAS was assessed using Berlin Questionnaire.
Results: We found that a statistically higher percentage of those with diabetes and
prediabetes, diagnosed by HbA1c (66,7% and 32,8% respectively) and by OGTT
(57,1% and 30,3% respectively) had a high risk of OSAS (p=0,001 and p=0,022,
respectively) as compared to those with normal glucose tolerance (27,5% and
31,3% respectively). When assessing dysglycaemia by FPG, our results showed
no statistically significant differences in what concerns the risk of OSAS between
the two categories, normoglycaemia and dysglycaemia (p=0,051).
Conclusions: The evaluation of risk of OSAS should be performed in individuals
with prediabetes and diabetes, thus allowing the identification of individuals who
should be referred to a sleep center.

P3842
Length of hospitalization for CPAP adaption in OSAS: Effects on compliance
Elisabetta Zampogna 1 , Cristina Facchetti 1 , Anna Maria Lucioni 1 ,
Eleonora Milani 2 , Sabrina Della Patrona 1 , Andrea Zanini 3 , Antonio Spanevello 3 .
1
Division of Pneumology, Salvatore Maugeri Foundation, IRCCS Rehabilitation
Institute, Tradate, Varese, Italy; 3 Division of Cardiology, Salvatore Maugeri
Foundation, IRCCS Rehabilitation Institute, Tradate, Varese, Italy; 5 Department
of Respiratory Disease, University of Insubria, Varese, Italy
Introduction: The efficacy of continuous positive airway pressure (CPAP) for
the treatment of obstructive sleep apnea syndrome (OSAS) is known, but patient
compliance is variable, relating to many factors. CPAP adherence requires a multilayered approach, using combined technological, behavioral, and adverse-effect
interventions.
Aims and objectives: To assess the clinical efficacy of two different management
models for CPAP adaptation on adherence to treatment, occurrence of discomfort
and skillful management of the problems.

Methods: We retrospectively evaluated 134 consecutive patients with moderatesevere OSAS, average age 57±10, admitted in a rehabilitation institute for CPAP
adaptation, between 2003 and 2009. According to the different provisions of the
local health organization before and after 2006, we divided patients in two groups
on the basis of the mean length of hospitalization (20 days in Group 1, 7 days in
Group 2). CPAP use, numbers of dropout, numbers of patients with discomfort,
and numbers of unscheduled visits were assessed at 1 year.
Results: Comparisons are summarized in the table. Data are presented as
mean±SD.
No. Pts

BMI

AHI

CPAP use
h/night

Dropout

Pts with
discomf.

Unsch.
visits

63
71

34±6†
32±6

48±24
45±21

4.7±2.7
4.3±2.9

9
16

7 (11%)
27 (38%)‡

11
36‡

Group 1 <2006
Group 2 ≥2006
†

p<0.05, ‡ p<0.001.

Conclusions: We observed the same adherence to CPAP in terms of mean daily
use in the two groups, at one year. However, to obtain the same adherence, the
patients adapted in few days had more frequently discomfort, that required a great
number of unscheduled visits.

P3843
Obstructive sleep disorders in children with allergic rhinitis
Mirjana Turkalj, Davor Plavec, Daria Kucic, Romana Gjergja-juraski. Dpt of
Sleep Medicine, Children’s Hospital Srebrnjak, Zagreb, Croatia
Background: Allergic rhinitis (AR) is the most prevalent chronic disease in children, associated with impairments in quality of life, sleep disorders, emotional
problems, and impairment in activities. AR can induce medical complications,
learning problems and sleep-related complaints, such as obstructive sleep apnea
syndrome (OSAS). OSAS is characterized by repeated events of partial or complete upper airway obstruction during sleep. The aim of this study was to estimate
the prevalence of obstructive sleep apnea in children with seasonal and perennial
allergic rhinitis together with predictive factors.
Methods: We studied children (age 5-17 yrs, N=47) with allergic rhinitis that
underwent sleep study using complete polysomnography (PSG) according to standardized protocol. All patients underwent detailed medical and family history,
physical examination including ENT examination, and an array of diagnostic tests
(skin-prick test, total and specific IgE, cytology of the nasal mucosa, complete and
differential blood counts) and Children’s Sleep Habits Questionnaire.
Results: Results from our study showed that almost half (46%) of the examined
children with allergic rhinitis suffer from obstructive sleep apnea (88% had obstructive hypopnea). Obstructive sleep apnea was significantly associated with:
perennial allergies (p=0.018) and nasal congestion (p=0.026), showing a significantly higher apnea/hypopnea index (AHI) in the group with perennial allergy
(p<0.025).
Conclusion: Results of this study indicate that significant number of children
with allergic rhinitis may develop obstructive sleep apnea. Perennial AR is an
independent risk factor for OSAS in children probably because nasal congestion
is the most prevalent symptom of it.

399. Sleep apnoea: clinical topics

P3844
Socieconomic factors affecting the acceptance of continuous positive airway
pressure in sleep apnoea syndrome patients
Vasileios Michailidis, Dimitra Siopi, Nikolaos Moisiadis, Eleni Perantoni,
Andreas Kosmas, Evaggelia Serasli, Venetia Tsara. Sleep Unit, GH G
Papanikolaou, Thessaloniki, Greece
Background: CPAP therapy is often associated with suboptimal adherence rates
and the assessment of patients’ motivations and barriers is important for the
treatment. The aim of this study was to investigate factors which may affect the
acceptance of CPAP among patients with SAS.
Patients and methods: One hundred and nine patients who were diagnosed with
SAS and prescribed CPAP during the last 2 years did not come to the follow-up
visit despite the instructions. We contacted them via telephone and asked about
the acceptance and the adherence to CPAP therapy.
Results: From 109 patients, 62(56.8%) (age 49.2±11.3 years, 93.5% male) were
found and answered the questions. Twenty two patients(35.5%) did not purchase
the CPAP device (group 1) mainly (50%) due to economic restriction, 12 patients
(19.4%) abandoned CPAP therapy over time (group 2) mainly (50%) due to subjective perception of treatment ineffectiveness and 28 patients (45.1%) continue
CPAP but they ignored the follow-up procedure (group 3). No significant correlations were observed between anthropometric characteristics, severity of SAS,
socioeconomic and employment issues and the decision about the CPAP treatment
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in each group, but group 1 had lower education level than the two others (basic
level 36.4% vs 16,6% vs 25%). No significant differences were noted between the
3 groups with respect to method of CPAP titration, age, BMI, AHI but the ESS
was higher in group 3 (p<0.05).
Conclusion: Individuals’ economic situation and education status seems to influence their attitude to CPAP treatment. These factors should be taken into account
in the CPAP prescription and follow up for their optimal management.

P3845
Effects of obesity on lung function and SaO2 in children with habitual
snoring
Valeria Lollobrigida, Anna Maria Zicari, Azzurra Cesoni Marcelli, Paola Pansa,
Giovanni Ragusa, Lucia Leonardi, Giancarlo Tancredi, Marzia Duse. Pediatric,
Sapienza University- Policlinico Umberto I, Rome, Italy
Background: Habitual Snoring (HS) is a common pediatric condition with a
prevalence ranged between 7 and 10%. It has a multifactorial etiology and it is
often associated with several comorbilities. Many studies showed low spirometric
values in overweight and obese children, but the association with HS is still unclear.
Aim: The purpose of this Study is to evaluate the relationship between obesity,
lung function and nocturnal minimum oxygen saturation (SaO2 ) in a pediatric
population with HS.
Methods: We enrolled 53 children (mean age 9,5, 34 male) in the Pediatric Department of Immunology and Allergology of Policlinico Umberto I in Rome. All
patients were positive to a validated questionnaire for sleep disordered breathing,
performed a spirometry and a nocturnal pulse oximetry. Percentile Body Mass
Index (BMI) was calculated for each patient.
The selected patients were divided into 4 percentile BMI groups (Group I: percentile 0-25, group II: percentile 26-50, group III: percentile 51-75, group IV:
percentile 76-100).
Results: We found that group IV (BMI>75th percentile) had significantly lower
values of SaO2 and forced expiratory volume in one second (FEV1) when compared
with the other groups (respectively p<0,02 and p<0, 05).
Conclusions: Lung function (reduced FEV1) and minimum SaO2 areinfluenced
by the progressive increase in percentile BMI with changes in FEV1 better demonstrated when BMI >75th percentile. Our findings suggest that in children with HS,
the presence of obesity can cause a sistemic inflammatory pattern that negatively
influence lung function and blood SaO.

P3846
Influence of gender in obstructive sleep apnea characteristics and treatment
Filipa Soares Pires 1 , Marta Drummond 1,2 , Inês Neves 1 , Cláudia Pinto 3 ,
Anabela Marinho 1 , Maria Sucena 1 , João Almeida 1 , João Winck 1,2 .
1
Pulmonology Department, Centro Hospitalar de São João, Pólo do Porto, Porto,
Portugal; 2 Faculty of Medicine, University of Porto, Portugal; 3 Pulmonology
Department, Centro Hospitalar Trás-os-Montes e Alto Douro, Vila Real, Portugal
Introduction: Obstructive sleep apnea (OSA) was initially recognized as a disease
of men. However, prevalence of OSA in women is not as low as historically
thought. Little is known about the influence of gender in OSA.
Aim: To assess gender differences in demographics, clinical presentation, sleep
study findings and treatment parameters in OSA patients.
Methods: A transversal study was performed, including patients newly diagnosed
with OSA, that initiated APAP treatment 6 months before.
Results: 187 patients were included, 128 male and 59 female. Women were
older than men (60.5±7.9 vs. 54.4±13.0), their Body Mass Index (BMI) was
higher (35.8±7.2 vs. 32.0±4.7) and neck circumference was lower (39.9±3.8 vs.
44.0±3.7). Comorbidities were more frequent in women, including hypertension.
Women self-reported more frequently initial insomnia, awakenings, restless legs
symptoms, gasping, nightmares, subjective poor sleep quality, depression and
daytime sleepiness, but no difference was found in Epworth Sleepiness Scale.
Self-reported snoring was similar in both genders. Apnea/hypopnea index (AHI)
was higher in men (43.1±19.1 vs. 35.7±21.8), even after adjusting for age and
BMI. Apnea/hypopnea duration was also higher in men (22.8±6.7 vs. 19.8±4.9
seconds). The 95th percentile of pressure (P95) at 6 months of APAP was superior
in women (12.0±2.5 vs. 10.7±2.9).
Conclusion: Gender differences need to be aware when assessing women for
OSA. Women report more symptoms and poor sleep quality at a lower AHI and
have more significant comorbidities. Despite a higher BMI, OSA severity was
lower in females.

P3847
Sleep-disordered breathing in children with craniofacial anomalies
Yakov Sivan 1 , Shlomi Constantini 2 , Michal Greenfeld 1 , Riva Tauman 1 .
1
Pediatric Pulmonology, Critical Care and Sleep Medicine, Dana Children’s
Hospital, Tel Aviv Medical Center - Tel Aviv/IL, Tel Aviv University, Tel Aviv,
Israel; 2 Pediatric Neurosurgery, Dana Children’s Hospital, Tel Aviv Medical
Center - Tel Aviv/IL, Tel Aviv University, Tel Aviv, Israel
Background: Children with craniofacial anomalies are at risk for sleep disordered
breathing (SDB). Their polysomnograpic and laboratory findings may differ from
those of infants and children with SDB secondary to adeno-tonsillar hyperthrophy.

The aim of the study was to evaluate the rate, characteristics, severity and laboratory
findings of SDB in children with syndromatic craniofacial anomalies.
Patients and methods: Twenty-six consecutive infants and children with syndromatic craniofacial anomalies and snoring or noisy breathing were referred for an
initial PSG to rule out SDB.
Results: Specific diagnoses and syndromes were: Crouzon’s (n=7), Apert (n=5),
Saethre-Chotzen (n=1), Goldenhar (n=1), idiopathic craniosynostosis (n=2), achondroplasia (n=8) and Pierre-Robin (n=2). Their mean age was 5.1 years, none was
overweight or obese. Of these patients, 19/26 (73%) had evidence of SDB and
7 (27%) had primary snoring. In patients with SDB, the mean apnea-hypopnea
index (AHI) was 10.3 (median=5.7, range 2.5-65.0). Abnormally increased CO2
was observed in 12/26 (46%). Laboratory results (mean, median, range) were:
wide range CRP (7.2, 1.0, 0.1-33.5), total cholesterol (135, 125, 112-180), HDL
(40, 37, 23-59), LDL (75, 67, 52-115), triglyceride – normal, fasting glucose and
insulin – normal.
Conclusion: The results confirm a high prevalence SDB in children with craniofacial anomalies with a higher rate of carbon-dioxide retention. Underlying chronic
inflammation exists also in these patients. Metabolic changes were not found.

P3848
Enuresis in obstructive sleep apnea syndrome patients
Dimosthenis Lykouras 1 , Maria Sargianou 1 , Kiriakos Karkoulias 1 ,
Fotios Sampsonas 1 , Kleanthis Theodoropoulos 1 , Angeliki Skoura 2 ,
Apostolos Voulgaridis 1 , Kostas Spiropoulos 1 . 1 Pulmonary Medicine, University
Hospital, Patras, Greece; 2 Computer Engineering and Informatics, University of
Patras, Greece
Introduction: Although in children with obstructive sleep apnea syndrome (OSAS)
secondary involuntary nocturnal voiding (enuresis) is a common and well recognized symptom, it is encountered less frequently in adults suffering from OSAS.
Aims and objectives: The aim of our study was to reveal the extent of the symptom
of enuresis among adult OSAS patients in the Greek population.
Methods: The patients recruited in this study underwent overnight polysomnography and existing co-morbidities were recorded according to a relative questionnaire.
The cohort consisted of 165 patients, 121 of which were males and 44 were females.
Results: Statistical analysis was performed using the ANOVA test. Our results
revealed that patients presenting enuresis had a greater apnea/hypopnea index
(AHI). Mean age of our patients was 55 years and the average BMI turned out
21.41 kg/m2 . A percentage of 65% of the cohort population were current smokers,
75% were consuming at least one coffee daily and only 2% were consuming
alcohol on a daily basis. We also used multivariate analysis to examine the role
of several factors such as age, deliveries in women, coffee consumption, diuretics,
Diabetes Mellitus (DM), the number of arousals, the lowest SaO2 during sleep,
smoking habits, sleep efficiency and AHI in enuresis in OSAS patients.
Conclusions: Our study showed that patients without enuresis had a lower AHI
than those complaining for involuntary nocturnal voiding (p=0.03). A better understanding of the pathogenesis of enuresis needs follow-up of the CPAP treatment
and urodynamics of the bladder.

P3849
Bruxism among sleep apnea patients – Characteristics and CPAP
compliance: The Icelandic Sleep Apnea Cohort
Thorarinn Gislason 1,2 , Bryndis Benediktsdottir 1,2 , Erna Arnardottir 1,2 ,
Nick Jackson 3 , Allan Pack 3 , Richard Schwab 3 . 1 Landspitali University Hospital,
Respiratory Medicne and Sleep, Reykjavik, Iceland; 2 Faculity of Medicine,
University of Iceland, Reykjavik, Iceland; 3 University of Pennsylvania, Center for
Sleep and Respiratory Neurobiology, Philadelphia, PA, United States
Objectives: To analyze the clinical characteristics of sleep bruxism (SB) among
subjects with obstructive sleep apnea (OSA) and upper airway morphology based
on MRI. Also the effect of CPAP treatment on bruxism.
Materials and methods: The OSA subjects were newly diagnosed; 479 males and
111 females. ThPatients were assessed again after 2 years.
Results: Among OSA patients 18.8% reported SB. There was no gender difference. SB was more common in younger age groups (p<0.001). Subjects with
SB had lower sleep apnea severity than those without SB. SB was not related to
hypertension, respiratory diseases or the metabolic syndrome. SB was not related
to insomnia, nocturnal sweating, RLS or excessive daytime sleepiness. Subjects
with SB had based on SF-12, a lower mental quality of life than those without
SB (p=0.002) but no difference was found in physical quality of life. MRI of
upper airway in those subjects with SB had significantly smaller volumes of
the retropalatal airway (p=0.042) and tongue (p=0.0145) compared to non-SB.
Subjects using CPAP full-time had a decreased prevalence of SB from 15.8% to
10.8% while no change in SB prevalence was observed in those subjects not using
CPAP. Noncompliant CPAP subjects were more likely to report SB at baseline
(27.2% vs. 15.8% for fully treated (p= 0.007).
Conclusions: SB is most prevalent among young OSA patients with a lower OSA
severity. Subjects with SB had smaller volumes of the retropalatal airway and
tongue compared to non-SB and lower mental quality of life. CPAP treatment of
OSA decreases SB symptoms significantly but subjects with bruxism are also less
likely to adhere to treatment.
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Respiratory symptoms, daytime sleepiness and quality of life – An
epidemiological study on general populations in Iceland and Sweden
Bryndis Benediktsdottir 1 , Christer Jansson 2 , Eva Lindberg 2 , Erna
Sif Arnardottir 1 , Thorarinn Gislason 1 . 1 University of Iceland, Medical Faculty,
Reykjavik, Iceland; 2 Uppsala University, Respiratory Medicine and Allergology,
Uppsala, Sweden
Objective: This prevalence of excessive daytime sleepiness (EDS) and the association of EDS with respiratory symptoms and large variety of health variables was
investigated in two well characterized random samples from the general population.
Methods: Adults aged >40 and living in Reykjavík, Iceland (n=939) and Uppsala,
Sweden (n=998), were invited (www.boldstudy.org). Response rates 81, 1% and
62, 2%. In addition, the participants were asked to answer: The Epworth Sleepiness
Scale (ESS), Short Form-12 and standardised questions about sleep and health,
diabetes and hypertension,
Results: In Reykjavik mean (± SD) ESS was 6.0±3.9, compared to 6.1±3.9
in Uppsala. The prevalence of EDS, defined as ESS scores >10, were 18.5%
in Uppsala and 18.4% in Reykjavík. EDS was more common among men than
women and was more prevalent in age groups <60years (p<0.0001) but not
related to body max index (BMI) or smoking status. Those reporting habitual
snoring and apneas scored higher on ESS (p<0.0001) and so did also those with
respiratory symptoms; wheeze and breathlessness (p<0.05), cough (p<0.0001),
asthma (P<0.01) and nasal allergy (p<0.02), There were no difference in EDS
depending on insomnia, diabetes or hypertension. Mental health scores on SF-12
were significantly lower among those with EDS (p<0.05). There was no difference
regarding physical health scores.
Conclusion: Excessive daytime sleepiness is a common complaint in the general population both in Iceland and Sweden. It’s more common among men than
women, among those who snore and have apneas. EDS is also related to respiratory
symptoms, allergy and decreased mental quality of live.

P3851
Professional and frequent driving habits detected in the European Sleep
Apnea Database (ESADA) – Call for a safety alert
Mahssa Karimi, Jan Hedner, Ludger Grote, on behalf of the ESADA Study
Group. ESADA office, Center for Sleep and Vigilance Disorders, Internal
Medicine, University of Gothenburg, Sweden
Obstructive sleep apnea (OSA) is associated with an increased risk for motor
vehicle accidents. Treatment of OSA leads to a reduced risk. Many, but not all, EU
countries associate untreated OSA with impaired capability to drive. The strategy
to improve traffic safety for sleep centers has not been well addressed. This study
captured driving habits in the multinational ESADA cohort.
The ESADA database includes subjects with suspected OSA referred to 23 sleep
centers in 16 EU countries. Reported parameters were obtained at regular clinic
visits in association with an overnight sleep study in 8087 subjects (5789 males
and 2298 females). Driving license status (no or A to E) was defined and mean
yearly driving distance was recorded.
AB license was reported by 4676 subjects (58.8% in men, 55.4% in women), CDE
license by 923 (15.0% in men, 2.3% in women) and no driving license by 2488.
Men reported a higher yearly driving distance than women (21847±478 km vs.
10681±347 km). 63% of subjects with severe OSA (AHI ≥30/h) were license
holders. CDE license holders tended to be younger, less morbid and used fewer
medications. Central obesity, OSA severity and daytime sleepiness were similar in
AB and CDE drivers. 43.3% of all license holders were frequent drivers (>15.000
km/yr) and 35.4% (14.7%) of male (female) frequent drivers had severe OSA.
Information from the ESADA confirms that professional and frequent driving
is common in patients with OSA. Classification of driving habits should be included in the clinical routine at sleep centers and prospective outcome studies are
warranted.
The ESADA study is supported by the EU COST Action B 26, RESMED and
PHILIPS RESPIRONICS.

P3852
Cardiovascular risk markers in patients with OSA. Effects of CPAP
treatment
Felipe Villar-Álvarez, Fernanda Troncoso-Acevedo, Ivonne Cabrejos-.Salinas,
Teresa Gómez-García, Germán Peces-Barba, Belén Gallegos-Carrera,
Ramón Martínez-Carranza, Nicolás González-Mangado. Pneumology, IIS.
Fundación Jiménez Díaz. CIBERES, Madrid, Spain
Introduction: Our main objective was to establish the etiological association
between systemic inflammation and endothelial vascular dysfunction in OSA
patients, as well as the effects of CPAP treatment.
Methods: Observational case control study in OSA patients and healthy individuals. All of them were tested for serum and urinary markers. Peripheral arterial
tonometry by oscillometric sphygmomanometer (ENDO-PAT 2000) was used to
measure endothelial dysfunction (Reactive Hyperemia Index-RHI). These measurements were repeated one year after with CPAP treatment. This study has been
supported by Neumomadrid.
Results: This study involved 81 participants (53 with OSA and 28 healthy controls). Mean age: OSA 56,01, controls 53,03. Mean BMI: OSA 31,2, controls 26,8.

The OSA severity was severe in 54,8%, moderate in 20,7% and mild in 24,5%
of them. In the results for the serum and urinary markers there were statistically
significant in D-dimer (p 0,01) and microalbuminuria (p 0,01). There was statistically significant in the vascular endothelial dysfunction meseaured with RHI value
(p 0,00). These markers, in 10 patients, and after CPAP treatment (mean pressure
of 7,7 cm H2O and 5.8 mean hours of use), showed an increase in the RHI value
from 1.42 to 1.80 (p 0,04).
Conclusions: An association between OSA and cardiovascular risk can be established by measuring D-dimer, microalbuminuria and RHI. Treatment with CPAP
significantly improves endothelial dysfunction data.

P3853
Serum vitamin D, physical activity and the obstructive sleep apnea syndrome
Conor P. Kerley, Liam J. Cormican, John L. Faul, Ashling McGown,
Katrina Hutchinson. Respiratory Department, Connolly Hospital, Dublin, Ireland
Clincial Chemistry, Biomnis Ireland, Dublin, Ireland
Introduction: Obstructive sleep apnea syndrome (OSAS) and vitamin D deficiency (VDD) are common conditions associated with excess adiposity and
physical inactivity. Data on OSA, VDD and physical activity is lacking.
Aims & objectives: We hypothesized that OSAS patients might have low levels of
vitamin D and that this may be related to physical activity and body composition.
Methods: Untreated subjects recently diagnosed with OSAS by nocturnal
polysomnography gave informed consent. Weight, height and neck circumference were measured using standard protocols. The Diasorin assay was used
to quantify 25-hydroxy-vitamin D (25OH)D) levels. The SenseWear® armband
(SWA) was used to assess free-living physical activity.
Results: 37 individuals (25 male, 12 female; mean age = 52; mean BMI =
36.3kg/m2 ) completed the evaluation. No participant had sufficient vitamin D
(>80nmol/L). Subjects with severe OSA had higher body mass index (BMI) (p <
0.001) and a trend to lower 25(OH)D levels. 25(OH)D correlated negatively with
apnea-hypopnea index (R = - 0.27; P = 0.058), this was not fully explained by
the relationship of 25(OH)D and BMI (R=0.037; P = 0.417). 239 days of SWA
data were included (Inclusion criteria >90% wear time). Mean steps/day = 7,110
(6,710–25,454). Mean sedentary time = 21h7m (16h2m-23h32m).
Conclusions: Among this sample, activity levels were low and adiposity was
high. Lifestyle intervention should be encouraged for all overweight, sedentary
OSAS cases. Consideration of hypovitaminosis D among OSAS cases is warranted,
though its clinical significance is as of yet unclear.
References:
[1] Hollis BW. J Nutr. 2005 Feb;135(2):317-22.
[2] Dawson-Hughes B et al. Osteoporos Int. 2005 Jul;16(7):713-6.

P3854
Relationship between snoring with sleep behavioral and movement
disturbance (SBMD) in children
Abolfazl Mozafari, Mohammad Vakil Aliabadi, Hossein Ghasemi. Internal
Medicine, Islamic Azad University, Qom, Islamic Republic of Iran Internal
Medicine, Islamic Azad University, Qom, Islamic Republic of Iran Internal
Medicine, Islamic Azad University, Qom, Islamic Republic of Iran
Background: Sleep disturbance is one of the most important subjects in pediatric
medicine which its prevalence is 5% in society and have many important effects
on child social function and quality of life. Sleep disturbance is seen in different
kind of sign and symptom such as night terror, leg movement, walking and go
to bed lately. Snoring prevalence is 12% in children that is one of the important
reasons of sleep disturbance.
Methods: We have chosen 100 children with snoring as study group and 100
healthy children as control group. Their parents fill the questions about snoring
and 22 item of SBMD like sleep walking, sleep talking, night terror. Pearson
correlation coefficient was used to measure the strength of association between
continuous variables. For analysis of qualitative parameters, we use from chi-square
and if it was required, checked by fisher’s exact test.
Result: The mean age of children was 6/8 years, mean height 116 cm, 41%
were overweight or fatty and 52% were male. There were significant correlation
among SBMD in case and control (8.54 vs 5.64 item, p<0.001), snoring and
adenotonsilar hypertrophy (p<0.001), apnea and SBMD in case group (p<0.001),
but no relationship among snoring and sex (p<0.001), snoring and age (p<0.001)
and severity of snoring with SBMD in case group.
Conclusion: This study have showed the importance of sleep medicine in children
we can prevent children from many sleep disturbance with on time diagnosis of
snoring. It is important that we educated sleep subject to parents for helping to
achieve better sleep in children.
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Gastroeosophygeal reflux in patients with obstructive sleep apnea syndrome:
Value of isolated treatment with pantoprazole
Aliae Mohamed-Hussein, Mohammad Kobeisy, Mohamed-Eltaher Ibrahim.
Chest, Assiut University Hospitals, Assiut, Egypt Internal Medicine, Assiut
University Hospitals, Assiut, Egypt Gasteroenterology and Hepatology, Assiut
University Hospitals, Assiut, Egypt

was over 15 at 87.3% of REM related OSA group and over 30 at 39.3% of them.
There was no relation between apnea number at REM and daytime sleepiness
symptom (p=0,81).
Conclusion: We may consider the result of lower mean age in REM related OSA
group as a supporting result for early sign of severe sleep disordered breathing. We
consider to follow up this group of patients to answer the question about subject.

Objective: To test the value of treatment of gasteroesophageal reflux disease
(GERD) in improving the obstructive sleep apnea syndrome (OSAS).
Patients and methods: The study included 63 patients diagnosed with OSAS
after complete history taking, Epworth sleepiness scale (ESS), physical examination, and full night polysomnography. Of them 29 patients were diagnosed with
concomitant GERD by standardized Reflux Disease Questionnaire (RDQ), upper
endoscopy, and 24-hour pH monitoring and received Pantoprazole 40 mg once
daily for 2 months. The patients were reevaluated by polysomnography, ESS,
quality of life SF36 v2 questionnaire.
Results: The twenty- nine patients with OSAS and GERD had significantly higher
body mass index (BMI), waist circumference, and reported non significant increase
in sleep and daytime symptoms of OSAS. After 2 months treatment with Pantoprazole, there was significant decrease in apnea hypopnea index (AHI), snoring
events, arousal index, and ESS. Meanwhile, there was a significant improvement
in sleep efficiency, minimum O2 saturation, desaturation index and quality of life
parameters (SF 36 v2).
Conclusions: GERD and OSAS are common co morbid conditions. Adequate
treatment of GERD with Pantoprazole, 40 mg/day for 2 months was effective in
improving many subjective and objective findings of OSAS. In patients with OSAS
and history suggestive of GERD, upper endoscopy, pH monitoring and treatment
with proton pump inhibitors (PPIs) may be an important adjunct in controlling
OSAS symptoms.

P3858
Prevalence of symptomatic gastroesophageal reflux disease in Thai patients
with obstructive sleep apnea: A cross-sectional telephone survey
Thongchai Leelayuthachai 1 , Nattapong Jaimchariyatam 1 , Sutep Gonlachanvit 2 .
1
Division of Pulmonary and Critical Care Medicine, Department of Medicine,
Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand; 2 Division of
Gastroenterology, Department of Medicine, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand

P3856
Potential Impact of the financial crisis: Experience of a sleep clinic in
northern Greece
Athanasia Pataka, Nicolaos Chavouzis, Katalin Fekete Passa, Asimina Paspala,
Afroditi Boutou, Georgia Pitsiou, Vasilios Bagalas, Ioannis Stanopoulos,
Paraskevi Argyropoulou. Respiratory Failure Unit, G.Papanikolaou Hospital,
Aristotle University, Thessaloniki, Greece
Greece has entered a long period of economic crisis with adverse effects on various
aspects of daily life. From 2009, poor countries with International Monetary Fund
loans displace aid from public health and report negative effects on community
health. The aim of our study was to evaluate the impact of the economic crisis on
the population visiting a sleep clinic of a tertiary hospital between years 2008 and
2011.
Methods: Comparison of the number of patients, anthropometric data, symptoms
and treatment acceptance between 2008 (-beginning of crisis) to 2011(great impact
of crisis on salaries, psychology).
Results: The number of patients that visited the sleep clinic was significantly
reduced in 2011(n=127) compared with 2008 (n=463) and 2009 (n=465). The
age, BMI and ESS did not differ between the years (mean 52.23±13.7years,
33±7.4kg/m2 , and 11.4±5.4 respectively). The main symptom of the patients was
daytime sleepiness and the symptoms that were worse in 2011 compared with
2008 were headache (32.4% vs. 49.6%, p<0.001) and nightmares (44% vs. 75.9%,
p<0.001). In 2008, 320 (69.1%) patients required treatment for Obstructive Sleep
Apnea Syndrome with CPAP and 261(81.5%) of them received CPAP. In 2011,
111 (87.4%) required treatment, but only 68% received CPAP.
Conclusions: By the observation of the population visiting a Sleep Clinic, the
economic crisis can be reflected in the number of patients, their symptoms and
their perspective in treatment options.

P3857
The frequency of REM related OSA among patients with mild OSA and the
relation between apnea and daytime sleepiness among these patients
Hatice Kutbay Özçelik, Muhammed Emin Akkoyunlu, Pinar Bostanli,
Mehmet Bayram, Fatmanur Karaköse, Murat Sezer, Levent Kart. Pulmonology,
Bezmialem Vakif University Medical Faculty, Istanbul, Turkey
Aim: The question if REM related OSA is a specific clinical entity or if it is an
early sign of severe sleep disordered breathing as there is high occurrence of REM
OSA in mild and moderate cases, recently have attracted the investigators. In this
study, we aimed to see the frequency of REM related OSA among patients with
mild OSA; and also to evaluate relation between apnea and daytime sleepiness
among REM related OSA patients.
Methods: 134 patients with mild OSA (RDI=5-15) among 1267 patients with
PSG examination at sleep laboratory of Bezmialem University Hospital between
August 2010 and February 2012 were retrospectively evaluated. Patients having
REM apnea/Non REM apnea >2 and Non REM apnea <15 are considered as
REM related OSA.
Results: 80 of 134 (%59) patients with mild OSA were considered as REM related
OSA. When REM related OSA and Non-REM OSA are compared for age, gender,
daytime sleepiness, BMI, neck surround and aditional diseases; mean age of REM
related OSA group was found only significantly lower. Number of apnea in REM

Background: Many studies revealed association between gastroesophageal reflux
disease (GERD) and obstructive sleep apnea (OSA). Prevalence of symptomatic
GERD in Thai people was 7-10%. No prior study of symptomatic GERD in Thai
patients with OSA appears to have been published.
Methods: All patients underwent polysomnography within 18 months were reviewed. Telephone survey of symptoms-based GERD questions was introduced to
all patients diagnosed with OSA. Unconnected patients were reviewed with chart
and medication history.
Results: 413 patients were reviewed, 296 patients diagnosed with OSA. 196
patients were diagnosed with severe OSA. Baseline characteristics and sleep
parameters were as follows: mean age 51.57 years (±13.96), body mass index
(BMI) 28.05 kg/m2 (±7.13), neck circumference 15.37 inches (±1.74), Epworth
Sleepiness Scale (ESS) 10.87 (±4.86), and respiratory disturbance index (RDI)
61.09 events/h (±41.32). Symptomatic GERD were reported in 53 (18%) patients.
Prevalence of symptomatic GERD in severe OSA was 23% (46 from 196 patients), which was significantly different from that in mild-to-moderate OSA (7%,
p<0.001). Univariate and multivariate analyses demonstrated relationship between
the prevalence of symptomatic GERD and Obesity (BMI ≥30 kg/m2 ) (OR 3.11,
95%CI 1.27-7.62, p=0.03) and severe OSA (RDI >30 events/h) (OR 1.42, 95%CI
1.23-1.64), p<0.001). Multicollinearity revealed that these two factors was not
correlated in this study.
Conclusion: Prevalence of symptomatic GERD in Thai OSA patients is higher
than general Thai people. Obesity or severe OSA independently affect occurrences
of symptomatic GERD in OSA patients.

P3859
Prevalence of residual sleep apnea in patients treated with APAP and its
predictive factors
Filipa Soares Pires 1 , Marta Drummond 1,2 , Inês Neves 1 , Cláudia Pinto 3 ,
Anabela Marinho 1 , Maria Sucena 1 , João Almeida 1 , João Winck 1,2 .
1
Pulmonology Department, Centro Hospitalar de São João, Pólo do Porto, Porto,
Portugal; 2 Faculty of Medicine, University of Porto, Portugal; 3 Pulmonology
Department, Centro Hospitalar de Trás-os-Montes e Alto Douro, Vila Real,
Portugal
Introduction: Auto-adjusting continuous positive airway pressure (APAP) is a
safe and proven effective treatment for obstructive sleep apnea (OSA). There are
limited data on prevalence of persistent OSA in patients under APAP therapy.
Aim: To determine the prevalence of residual sleep apnea (RSA) in patients under
APAP and its predictive factors.
Methods: A transversal study was performed, including patients newly diagnosed
with OSA, that initiated APAP 6 months before (51.9% under iSleep; 46.8%
under AutoSet Spirit II or S9). Exclusion criteria: Obesity-Hypoventilation Syndrome and Central Sleep Apnea. Data were downloaded from devices and residual
apnea-hypopnea index (AHI) was registered. Patients were considered to have
RSA if AHI≥5. Only patients with acceptable leak were considered. Baseline
demographic, clinical and sleep study were evaluated.
Results: 107 patients were included; 77 (72%) had acceptable leak, being considered for statistical analysis. Prevalence of RSA was 22.1%. Factors at baseline
associated with RSA were: lower BMI (30.4±5.1 vs. 33.3±4.6) – p=0.028; severe OSA (31.2% RSA in severe OSA vs. 7.4% in moderate OSA) – p=0.018;
higher central apnea index (3.11±4.24 vs. 0.98±2.25) – p=0.016; and higher apnea/hypopnea duration (24.0±7.3 sec vs. 20.8±4.1 sec) – p=0.045. Higher APAP
pressures (95th percentile) were related to the occurrence of RSA (12.5±2.4 vs.
10.0±2.7) – p=0.001. APAP device was not related to RSA.
Conclusion: Residual OSA is common in patients treated with APAP. Lower BMI,
severe OSA, higher central apnea index and longer duration of apnea/hypopnea
are baseline predictors of RSA. These patients should be followed more closely to
avoid suboptimal treatment.
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The relation between cigarette smoking and the quality of sleep and sleep
disorders
Önder Öztürk 1 , Ümmükadin Kuru 2 , Imren Nesil 2 , Abdullah Sari 3 ,
Özgür Koskan 4 , Ahmet Akkaya 1 . 1 Deparment of Chest Diseases, Medical
School of Süleyman Demirel University, Isparta, Turkey; 2 Medical School,
Süleyman Demirel University, Isparta, Turkey; 3 Pro-bil, Pro-bil, Ankara, Turkey
Aim: In this study, the relationship is investigated between cigarette smoking and
sleep quality, and sleep disorders.
Material and methods: Voluntary patients and their relatives, admitted to our outpatient clinics of Medical School of SDU, answered the questionnaire consisted of
questions about Pittsburgh Sleep Quality Index, Berlin Sleep Apnea Test (BSAT),
Fagerstorm Tolerance Test. The demographic proporties, smoking status and also
alcohol, tea and coffee usage and the additional diseases were recorded.
Results: The volunteers who answered the questionnaire were 98 persons
(52M/46W) with mean age33.03±1.17 and with mean BMI 23.93±0.42 kg/m2 .
The mean ages of men and women are statistically significant (p<0.005), but
not BMI (p>0.05).The neck circumferences of cigarette smoking persons and exsmokers are higher than never smokers (p=0.046). The mean PSQI score greater
than 5 was found in 26 smokers and in 21 never smokers (p<0.000). The BSAT
indicated that 10 of current smokers and 5 of never smokers had a higher risk on
obstructive sleep apnea (p<0.001). Eight of current smokers had habitual snoring
and 4 of current smokers had apnea. Cigarette smoking is dependent to alcohol and
tea-coffee usage (respectively, p=0.02, p=0.011). In stepwise regression analysis,
the nicotine dependence status (FTT score) was associated with the mean PSQI
score ≥ 5 and with high risk status of BSAT (respectively, p=0.015, p=0.043).
Conclusion: Cigarette smoking affects the quality of sleep adversely and increases
the risk of sleep apnea. Also, during smoking cessation, relieving these disturbances
should make quitting easier and prevent relapses.

P3861
Obstructive sleep apnea and periodontitis among patients attending primary
health care setting in Jordan
Basheer Khassawneh 1 , Rola Al Habashneh 2 , Yousef Khader 3 ,
Yousef Abu-jamous 2 . 1 Internal Medicine, Jordan University of Science and
Technology, Irbid, Jordan; 2 Faculty of Dentistry, Jordan University of Science
and Technology, Irbid, Jordan; 3 Faculty of Medicine, Jordan University of
Science and Technology, Irbid, Jordan
Objectives: To determine the association between periodontitis and the high risk
for obstructive sleep apnea (HR-OSA).
Methods: 296 males with a mean (SD) age 40 (8.5) years were enrolled. Participants completed the Berlin questionnaire (BQ) after periodontal examination.
Periodontitis was defined as the presence of four or more teeth with one or more
sites with pocket depth (PPD) ≥4mm and clinical attachment level (CAL≥ 3mm).
OSA risk was assessed using BQ. Scoring positive in two or more categories of
Berlin questionnaire was considered HR-OSA.
Results: Based on the BQ, 15% of patients were considered as at HR-OSA.
Patients with HR-OSA showed higher mean score of PPD and CAL compared
with those with low risk for obstructive sleep apnea (LR-OSA) (2.35 (0. 69) vs.
1.97(0.34) p=0.000) and (2.95(0.82) vs. 2.12 (0.55) p=0.000, respectively). The
extent of periodontitis as assessed by CAL was significantly higher among patients
with HR-OSA. Patients with HR-OSA were more likely to have periodontitis (OR
= 2.3 (95% CI: 1.03, 5.10)) compared to patients with LR-OSA. Prevalence of
periodontitis varies significantly only among patients according to their response to
category 1 (37% in those responded positive and 20% in those responded negative
(P=0.003). When the OSA variable was replaced by the individual categories (1,2,
and 3), patients with positive category 1 (OR2.27, 95% CI: 11.14,4.45) were more
likely to have periodontitis compared to patients with negative response.
Conclusions: Periodontitis risk in HR-OSA patients doubles that of LR-OSA
patients. Habitual snoring was a risk factor for periodontitis. Further studies are
needed to clarify this relationship.

P3862
Effects of a lifestyle intervention in obese obstructive sleep apnoea patients
treated with CPAP
James Moss 1 , Garry A. Tew 1 , Robert J. Copeland 1 , John M. Saxton 2 , Edward
M. Winter 1 , Stephen M. Bianchi 3 . 1 Centre for Sport and Exercise Science,
Sheffield Hallam University, Sheffield, South Yorkshire, United Kingdom; 2 School
of Allied Health Professions, University of East Anglia, Norwich, Norfolk, United
Kingdom; 3 Pulmonary Function Unit, Sheffield Teaching Hospitals NHS
Foundation Trust, Sheffield, South Yorkshire, United Kingdom
Obstructive sleep apnoea (OSA) is a common condition characterised by repetitive
closures of the upper airway during sleep. CPAP is the primary treatment and
lifestyle changes are recommended, but there is no agreed structured intervention.
This RCT assessed responses to a lifestyle intervention that incorporated exercise, dietary advice and behaviour change counselling. We hypothesised that the
intervention would have a positive effect on anthropometry, functional capacity,
cardiovascular risk and quality of life.
Sixty OSA patients were recruited either into an intervention (n=30) or control
group (n=30). Assessments occurred at week 0, week 13 and week 26. The

intervention involved supervised exercise sessions, dietary advice and behaviour
change counselling between weeks 0 and 13. Changes in body habitus and walking
capacity (ISWD) between week 0, 13 and 26 were assessed using a mixed-design
factorial ANOVA and 95% confidence intervals (CIs) of the net change in groups
over time.
At 13 weeks, the intervention group improved body mass (-1.7kg; P=0.001) and
body fat percentage (-1.1%; P =0.001) relative to the control group, although CIs
between groups over time indicate changes were not clinically important. Changes
in resting heart rate (-6 [-9, -2] beats min-1 ; P=0.002) and ISWD (+91 [52, 130]
m; P<0.001) were possibly beneficial. At follow-up, changes in resting heart rate
were likely trivial (-3 [-8, 1]; beats min-1 ; P=0.250) although ISWD was probably
beneficial (+110 [71, 149] m; P<0.001).
These data suggest that a change towards exercise behaviour has occurred. Interventions have potential as part of the holistic management of obese OSA patients
compliant with CPAP.

400. Metabolic and cardiovascular consequences
of OSA II
P3863
Usefulness of SD-101 for screening of sleep apnea syndrome
Nobuko Hazeki 1 , Kazuyuki Kobayashi 1 , Yumiko Ishikawa 1 , Akane Morimoto 2 ,
Yoshihiro Nishimura 1 . 1 Division of Respiratory Medicine, Dept. of Internal
Medicine, Kobe University Hospital, Kobe, Japan; 2 Division of Clinical
Laboratory, Dept. of Medical Technology, Kobe University Hospital, Kobe, Japan
Objective: The SD-101 is a sheet-like device for screening of sleep apnea syndrome (SAS). It examines sleep disordered breathing by sensing the alterations of
body loading corresponding to respiratory movement. Polysomnography (PSG) is
the essential monitor for the diagnosis of SAS. However, PSG is not suitable for
screening device for all people suspected of SAS. A simple and easy device is
needed for screening of many SAS patients. For evaluation of the usefulness of
SD-101 in more detail, the accurateness of SD-101 was examined about detection
of hypopnea and apnea.
Subjects and methods: Forty four hospitalized patients were enrolled (aged
61.0±13.8, 37 males, Body mass index (BMI) 26.0±4.69kg/m2 ). They were examined by both PSG and SD-101. They were classified into two group, hypopnea
group (Group H, 17 patients) and apnea group (Group A, 27 patients). Group
H had hypopnea index accounted for more than 50% of Apnea Hypopnea Index
(AHI). Group A had apnea index accounted for more than 50% and equal of AHI.
We evaluated correlation between AHI of PSG with respiratory disturbance index
(RDI) of SD-101 in each group.
Result: RDI of SD-101 had very close correlation with AHI of PSG (r 0.886 p<
0.001). The sensitivity and specificity of the examination using SD-101 were 80%
and 100%, respectively. RDI of SD-101 in Group H had lower correlation with
AHI of PSG than RDI of SD-101 in Group A. Group H (r 0.548 p<0.05), Group
A (r 0.886 p<0.001) The sensitivity of Group H (66.6%) was lower than that of
Group A (88.0%).
Conclusion: RDI of SD-101 has very close correlation with AHI of PSG, however
SD-101 may not detect hypopnea exactly in hypopnea predominant patients.

P3864
Effect of CPAP treatment on blood pressure levels in resistant hypertension.
A multicenter randomized study from the Spanish sleep network
(NCT00616265)
Miguel Angel Martínez-García 1 , Francisco Capote 2 ,
Francisco Campos-Rodriguez 3 , Patricia Lloberes 4 , Maria Josefa Diaz de Atauri 5 ,
Maria Somoza 6 , Fernando Masa 7 , Mónica Gonzalez 8 , Lirios Sacristan 9 ,
Ferrán Barbé 10 , Joaquín Duran-Cantolla 11 , Jose Maria Montserrat 12 , on behalf of
Spanish Sleep Network. 1 Pneumology Service, La fe University Hospital,
Valencia, Spain; 2 Pneumology Service, Virgen del Rocio University Hospital,
Seville, Spain; 3 Pneumology Service, Valme University Hospital, Seville, Spain;
4
Pneumology Service, Vall Hebrón University Hospital, Barcelona, Spain;
5
Pneumology Service, 12 de Octubre University Hospital, Madrid, Spain;
6
Pneumology Service, Terrassa Hospital, Terrassa, Spain; 7 Pneumology Service,
San Pedro de Alcántara University Hospital, Cáceres, Spain; 8 Pneumology
Service, Marqués de Valdecilla University Hospital, Santander, Spain;
9
Pneumology Unit, Villajoiosa Hospital, Alicante, Spain; 10 Pneumology Service,
Arnau de Vilanova University Hospital, Lleida, Spain; 11 Pneumology Service,
Arava University Hospital, Vitoria, Spain; 12 Pneumology Service,
IDIBAPS-Clinic University Hospital, Barcelona, Spain
Background: Only very few small studies have analyzed the role of CPAP
treatment on blood pressure (BP) levels in patients with resistant hypertension
(RH)
Objective: To evaluate the effect of CPAP treatment on BP levels in patients with
RH
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Methods: Multicenter-randomized study. 210 patients with RH (BP>130/80
mmHg despite 3 antihypertensive drugs) of unknown etilogy, confirmed by 24hambulatory monitorization [AMPA], and sleep apnea (AHI>15) were randomized
to usual control plus CPAP (n=105) or only usual control (n=105) both for three
months. Variables derived from AMPA including daytime and night-time BP values
and nocturnal patterns were compared intra- and inter- randomized groups. Good
adherence to CPAP was considerated as ≥4 hours/day.
Results: Mean age 57.9 (68% males). Mean AHI 40.4. 24h-mean systolic/diastolic
blood pressure (SBP/DBP):143/82.5 mmHg. 75% with non-dipper pattern. Patients
with good adherence to CPAP (mean use: 5.9 h/d) have a net decrease of -5.5
mmHg in SBP (p<0.001) and -4.2 mmHg in DBP (p<0.001), especially in nocturnal SBP (-7.5 mmHg; p<0.001). There is a positive correlation between the
increase used of CPAP in hours/d and the decrease in BP levels (r=0.25; p=0.014).
28% of patients in CPAP group vs 17.5% in control group normalized their BP
levels; p=0.045). More patients in CPAP group significantly recovered their dipper
pattern, compared with control group (p=0.008)
Conclusions: CPAP treatment significantly decrease SBP and DBP levels and
allowed the recovering of normal dipper pattern in patients with RH and sleep
apnea. The magnitude of these effects correlate with the number of hours of CPAP
use.

P3865
Association between sleep apnoea and cancer mortality. Longitudinal
muticenter study in 5,467 patients from the Spanish cohort
Miguel Angel Martínez-García 1 , Francisco Campos-Rodriguez 2 ,
Joaquin Duran-Cantolla 3 , Monica Gonzalez 4 , Mónica de la Peña 5 , Maria
Jose Masdeu 6 , Félix del Campo 7 , Ramón Farré 8 , Ferrán Barbé 9 , Jose
Maria Marín 10 , Montserrat Martinez-Alonso 11 , Jose María Montserrat 12 .
1
Pneumology Service, La Fe University Hospital, Valencia, Spain; 2 Pneumology
Service, Valem University Hospital, Seville, Spain; 3 Sleep Unit, University Arava
Hospital, Vitoria, Spain; 4 Pneumology Service, Marqués de Valdecilla University
Hospital, Santander, Spain; 5 Pneumology Service, Son Espasses University
Hospital, Palma de Mallorca, Spain; 6 Pneumology Service, Parc Tauli, Sabadell,
Spain; 7 Pneumology Service, Rio Hortega University Hospital, Valladolid, Spain;
8
Facultad de Medicina, Universidad de Barcelona, Barcelona, Spain;
9
Pneumology Service, Arnau de Vilanova University Hospital, Lleida, Spain;
10
Pneumology Service, Miguel Servet University Hospital, Zaragoza, Spain;
11
IRB-Lleida, Arnau de Vilanova University Hospital, Lleida, Spain;
12
Pneumology Service, IDIBAPS-Clinic University Hospital, Barcelona, Spain
Background: Wisconsin Sleep Cohort recently found an association between sleep
apnea (SA) and cancer mortality in a community-based study.
Objective: To investigate whether SA is associated with increased cancer mortality
in a large clinic cohort.
Methods: Multicenter study of 5,618 patients referred to 7 Spanish Sleep Clinics
for suspected SA. Apnea-hypopnea index (AHI) and percent sleep time spent with
02sat<90% (hypoxemia index [HI]) were used as a surrogate of SA severity, both
as quantitative values or divided into tertiles (first tertile as a reference risk value).
Cox proportional hazards model was used to calculate full-adjusted (age, gender,
alcohol intake, body mass index and smoke habit) OR [95%CI] p value- for cancer
mortality.
Results: 5,467 patients were analyzed. Mean age 55.2 yrs; 65% males; median
follow-up: 4.5 years with 375 deaths (92 from cancer). A greater tertile of HI
(>14%), but not of AHI, was associated with increased full-adjusted cancer mortality: OR 1.94, [1.001 to 3.75]; p=0.049. This association was stronger in the
3,232 patients without CPAP treatment or poor compliance (<4 hrs/day): OR 2.56
[1.08 to 6.06], p=0.032. When stratified by gender and age (cut-off 65 years), only
men (OR 2.56 [1.08 to 6.06], p=0.032) and younger patients (OR 7.3 [1.6 to 33],
p=0.01) for greater HI tertiles and AHI as a quantitative value (only in younger
patients, OR 1.02 [1 to 1.02], p=0.047) were associated with an increased risk of
cancer mortality.
Conclusions: Sleep apnea severity was associated with increased cancer mortality.
This association seems stronger in males and younger patients.

P3866
One-year adherence to CPAP treatment in cardiac patients with non-sleepy
sleep apnoea in the RICCADSA trial
Yüksel Peker 1,2 , Yelda Turgut Celen 1 , Anna Stålkrantz 1 , Helena Glantz 1 , Özlem
Sengören Dikis 1 , Björn Cederin 1 , Selda Korkmaz 1 , Erik Thunström 1,2 . 1 Sleep
Medicine Unit, Dept. of Neurology, Rehabilitation, Sleep Medicine, Skövde,
Sweden; 2 Acute and Cardiovascular Medicine, Sahlgrenska Academy, University
of Gothenburg, Gothenburg, Sweden
The RICCADSA study is an on-going randomized controlled trial started in December 2005 addressing the impact of continuous positive airway pressure (CPAP)
in revascularized coronary artery disease (CAD) patients with Obstructive Sleep
Apnoea (OSA) without significant daytime sleepiness (Epworth Sleepiness Scale
[ESS] <10). The primary end-point is the combined rate of new revascularization,
myocardial infarction, stroke and cardiovascular mortality over a period of 2 to 7
years by December 2012. Sleepy OSA patients (ESS≥10) treated with CPAP as
well as patients without OSA are also included in the study. In the current report,
we aimed to address 1-yr adherence to CPAP treatment.
Among 662 patients undergoing sleep study, 511 were included in the trial, and

277 (122 non-sleepy OSA vs 155 sleepy OSA) started auto-CPAP (S8® or S9®
ResMed) at baseline. In non-sleepy OSA randomized to CPAP, 77 (63.1%) were
still using the device compared to 117 (75.5%) sleepy OSA patients at 1-yr followup (p=0.026). Average daily CPAP use was 5.8 h in the non-sleepy group (average
271 days) vs 5.7 h (average 281 days) in the sleepy OSA patients, respectively (n.s).
We conclude that 1-yr adherence to auto-CPAP in a revascularized cardiac clinic
population with non-sleepy OSA was slightly lower than that in the sleepy OSA
patients, which in turn was not much different from the adherence ratios generally
reported from the sleep clinic cohorts.
Supported by the Swedish Research Council, the Swedish Heart-Lung-Foundation,
Research Fund at Skaraborg Hospital, ResMed Foundation and ResMed Ltd. YTC
is the recipient of a European Respiratory Society/European Lung Foundation
Fellowship (No. 156).

P3867
Association of cardiovascular diseases, metabolic syndrome and obstructive
sleep apnea: Data from 1,000 Japanease PSG cases
Akemi Matsuo 1,2 , Makoto Kosaka 1,2 , Nobumitsu Kobayashi 2 ,
Toshimichi Horiuchi 2 , Toshihiko Agatsuma 2 , Atsuhito Ushiki 2 , Shintaro Kanda 2 ,
Keishi Keishi 2 . 1 Divisions of Respiratory Medicine and Sleep Respiratory Center,
Shinonoi General Hospital, Nagano, Japan; 2 First Department of Internal
Medicine, Shinshu University School of Medicine, Matsumoto, Nagano, Japan
Background: Obstructive sleep apnea (OSA) is usually associated with cardiovascular diseases and also metabolic syndrome including diabetes, lipid metabolism
Objectives: The aim of the study was to evaluate the prevalence of hypertension
(HT), diabetes mellitus (DM), hyperlipidemia (HL), and cardiovascular diseases
(CVD) in the Japanease with proven OSA.
Methods: We retrospectively analyzed the data accrued in 1,000 patients who
underwent the first time polysomnography (PSG) in our hospital from June 2001.
They were 836 males and 164 females, the mean age of 54.5 years, the mean
body mass index (BMI) of 26.0kg/m2 , and the mean apnea-hypopnea index (AHI)
of 38.0. We examined the association between OSA and cardiovascular diseases,
metabolic syndrome.
Results: 938 between 1,000 patients were diagnosed with OSA. 41.2% of patients
with OSA had HT compared with 21.0% of patients with non-OSA. And the OSA
patients had 18.6% of DM, 45.3% of HL, 25.2% of liver dysfunction, 7.6% of
CVD, comparing with 6.5% of DM, 29.0% of HL, 19.4% of liver dysfunction,
and 3.3% of CVD in the non-OSA patients. In addition, the OSA patients treated
with continuous positive airway pressure (CPAP) had 69.7% of HT, 23.8% of DM,
77.1% of HL, 40.7% of Liver dysfunction, and 21.2% of CVD. The blood pressure
was reduced significantly by CPAP.
Conclusions: The risk of HT, DM, and CVD in OSA patients was almost two
times more than those of non-OSA patients. We suggested that the OSA patients
with higher severity OSA patients tended with a higher rate of complications.

P3868
Cystatin C and albuminuria as markers of kidney and cardiovascular
diseases in obstructive sleep apnoea syndrome (OSAS)
Luiza Jonczak, Adam Nowinski, Robert Plywaczewski, Damian Korzybski,
Anna Czyzak-Gradkowska, Monika Targowska, Dorota Górecka,
Pawel Sliwinski. Department of Diagnosis and Treatment of Respiratory Failure,
Institute of Tuberculosis and Lung Diseases, Warsaw, Poland
Obstructive sleep apnea (OSA) increases the risk of cardiovascular diseases and
has been reported to be associated with a chronic kidney disease (CKD). The aim
of our study was to assess the relations between indices of renal function (cystatin
C, microalbuminuria, creatinine) and OSA severity and obesity.
We studied 238 OSA pts who had AHI ≥5/h in polysomnography: mean age
56.9±9.9y, AHI 38.9±21.7/h, ODI 44.85±27.85/h, BMI 33.5±5.8 kg/m2 . Serum
cystatin C levels were measured in all patients, normal values were: under 50y
old; CysC<0.92mg/L, over 50y old; CysC<1.02mg/L. CKD was diagnosed when
plasma creatinine level was above 1.2 mg/dl.
Variable

Normal CysC
N=141 (59%)

Elevated CysC
N=97 (41%)

p

Age (years)
BMI (kg/m2 )
AHI (n/h)
ODI (n/h)
Microalbuminuria (n/%)
CKD (n/%)

56±9.4
32.6±5.4
38.8±21.5
44.1±26.8
19 (22.35%)
3 (2.17%)

58.2±10.6
34.4±6.4
39.2±22.1
45.9±29.4
9 (16.36)
13 (13.4)

NS
0.04
NS
NS
NS
<0.001

Logistic regression analysis (LRA) revealed that increased CysC level was associated with elevated creatinine (OR=7.6; 95%CL=1.5-39.5, p<0.001) and obesity
(OR 2.6; 95%CL 1.4-5.9, p=0.04) but not with AHI (OR=1,09, 95%CL=0.33.6, p=0.89). CKD was associated with severe OSA, AHI>30/h (OR=7.97,
95%CL=1.5-41.6, p=0.013) and obesity (OR=3.1, 95%CL=1.2-8.1, p=0.016).
Conclusions: CysC should be considered as a biomarker that reflects clinically
latent renal dysfunction. The chronic kidney disease was more frequent in obese
subjects with severe OSA.
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Heart rate variability by sleep stage at different parts of the night in
obstructive sleep apnea
Renata Trimer, Fernando Sousa Melo Costa, Renata Gonçalves Mendes,
Antonio Delfino, Luciana Maria Malosa Sampaio, Audrey Borghi-Silva.
Physiotherapy, Federal University of São Carlos, SP, Brazil
Obstructive sleep apnea (OSA) is a respiratory disorder characterized by recurrent
airflow obstruction caused by total or partial collapse of the upper airway. It is
well known that HRV are diminished in patients with OSA. However, the analysis
of different parts of the night and of the evolution within sleep stages in OSA
patients has not yet been investigated.
Objectives: Evaluate and compare HRV in 3 intervals of each sleep stage in
overnight polysomnographies in OSA and matched healthy controls.
We studied overnight polysomnographies of 6 untreated OSA patients (mean age
50±14 yr, apnea-hypopnea index [AHI] = 9.4±6 events per/hour) and 6 matched
healthy controls. Time and non-linear analysis of R-R intervals (RRi) was performed of the minimum of 3 central 5-minute sample of stage II, III and REM
sleep that was free of stage shifts, artifacts, arousals and apneas. Subsequently, we
analyzed the average of these stages between OSA and controls.
Results: Comparing the 3 parts of each stage, we did not observed any difference intragroup (P>0.05). In addition, we only observed significant difference of
RMSSD index between OSA and controls (P<]0.001) in the first REM stage. In
contrast, when compared the average of 3 central 5-minute samples, we observed
significant differences of mean RRi, RR tri index, TINN (ms), SD1 and SD2
between OSA and controls (P<0.05) in all stages.
Conclusion: The preliminary results showed that despite of any change in the
HRV evolution through 3 intervals of each stage, the number of samples analyzed
during the night may influence the results of HRV in overnight polysomnography.
Financial support: FAPESP.

P3871
Diabetes mellitus and obstructivesleep apnea syndrome in primary care
Gustavo Coimbra dos Reis 1 , Vânia Sacramento 1 , Vitor Fonseca 1 , Carlos Alves 1 ,
Inês Ferro 2 , Marta Guedes 2 , Patrícia Quintas 3 , Rita Marques 3 , José Cabrita 3 ,
António Pinto Saraiva 3 . 1 Serviço de Pneumologia, CHBM, EPE, Barreiro,
Portugal; 2 LINDE, LINDE, Lisbon, Portugal; 3 USF, Quinta da Lomba, Barreiro,
Portugal
Introduction: Obstructive Sleep Apnea Syndrome (OSAS) is a risk factor for
insulin resistance and type 2 Diabetes Mellitus and its prevalence is higher on
these. An adequate screening instrument for primary care units would be valuable.
Objective: Evaluate Epworth Scale (ES) and Berlin Questionnaire (BQ), as screening instruments of diurnal hypersomnolence (DH) and increased OSAS risk in the
diabetic population of a primary care unit.
Methods: Observational, transversal, descriptive study, through the filling of a
clinical characterization form and application of ES, BQ and cardiorespiratory
polisomnography (CRP), on a randomized sample of the diabetic population of a
primary care unit.
Results: 117 patients, 48% male, mean age 65±8 years. The CRP revealed
AHI≥5/h in 86 (73.5%) pts, 47 (40%) with AHI between 5-14, 20 (17%) with
AHI 15-29 and 19 (16%) with ≥30 events/h. ES sensitivity’s and specificity’s
was 20% and 91% for a cut-off≥10 and of 1.1 and 100% for a cut-off≥16. The
NPV was 29.6% and 26.7% for those cut-offs. It couldn’t identify DH on 72%
of pts with AHI>15. The BQ classified 76 (65%) pts in high-risk group for
OSAS. Roncopathy, diurnal somnolence and hypertension/obesity categories were
positive on 72%, 17% and 83% respectively. For an AIH≥5/h, It’s sensitivity and
specificity was 71% and 52%, the PPV 80% and the NPV 39%. For an AHI≥15/h,
the same statistical measures were 87, 46, 45 and 88%. For an AHI≥30/h, the
results were 90, 40, 22 and 95%.
Conclusion: ES showed low sensitivity and NPV as an HS screening test. The
BQ had moderate sensitivity, low specificity and NPV, making it unreliable for
application in this population. Reporting to a single unit these results may not be
representative.

P3872
Resistant arterial hypertension and obstructive sleep apnea syndrome
Jorge Vale 1 , Eloísa Silva 1 , Vitor Melo 1 , Carla Capelão 1 , Ana Rita Oliveira 1 ,
Isabel Gil 1 , Pedro Ribeiro 2 , Amparo Sanchez Serrano 1 , Fernando Girão 2 ,
António Simões Torres 1 . 1 Pulmonology, Centro Hospitalar Tondela-Viseu, Viseu,
Portugal; 2 Internal Medicine, Centro Hospitalar Tondela-Viseu, Viseu, Portugal
Background: Resistant arterial hypertension is frequently paired with subclinical
target-organ damage and additional higher cardiovascular risk. Several studies have
confirmed the association between Obstructive Sleep Apnea Syndrome (OSAS)
and resistant hypertension.
Objective: Analyze the relationship between OSAS and resistant arterial hypertension.
Methods: Resistant hypertension was defined as a daytime blood pressure of at
least 140 mm Hg systolic or at least 90 mm Hg diastolic, despite stable use of a
combination of 3 or more antihypertensive agents. The patients identified at the
Internal Medicine department were referred to our Sleep Unit. A home respiratory
polygraphy was then performed to study OSAS in all patients

Results: A total of 21 patients were studied (11 men and 10 women), mean age
56±3 years and mean body mass index 32.9±1,5 kg/m2 . The mean systolic and
diastolic pressures measured by the 24h-Ambulatory Blood Pressure Monitoring
were of 140.8±15.3/86.4±2,4 mm Hg. Seventeen patients (80,9%) had OSAS and
47,6% had severe OSAS (AHI ≥ 30/h). The mean CT90 was 13,0±3,8 and the
mean AHI was 26,2±4,3. The AHI was not correlated with the mean systolic
or diastolic pressure. There were no differences in terms of mean systolic and
diastolic pressures between the patients with severe OSAS and the patients with
an AHI≤30. The presence of nondipping pattern was not associated with a higher
prevalence of severe OSAS neither with a higher CT90.
Conclusions: In accordance to previous studies, our results showed a high prevalence of OSAS (80,9%) in patients with resistant hypertension. This reinforces the
need to screen these patients for OSAS since treatment with CPAP could improve
blood pressure control.

P3873
Urinary excretion of erythropoietin in sleep apnea-hypopnea syndrome
Cristina Estirado 1 , Nuria Grau 1 , Miquel A. Felez 1 , Laia Sanchez Torner 2 ,
Encarna Guardiola 1 , Antonia Ruiz Cano 1 , Carles Sanjuás 1 , Antoni Pascual 1 ,
Mauricio Orozco-Levi 1,3 . 1 Pneumologia, H. Mar- IMIM, Barcelona, Spain;
2
Grup de Recerca en Bioanàlisi i Serveis Analítics, Fundación IMIM, Barcelona,
Spain; 3 Pneumology, Fundación Cardiovascular de Colombia, Floridablanca,
Colombia
Background: Synthesis of erythropoietin (EPO) is stimulated by tissue hypoxia.
Sleep apnea- hypopnea syndrome (OSA) is characterized by the presence of
repeated episodes of hypoxemia.
Aim: The objective of this study is to investigate whether hypoxemia induced by
OSA could be a stimulus to increase EPO production.
Methods: The study was conducted in 24 patients being investigated for OSA. A
full polysomnography through a night’s sleep was recorded and analyzed manually
according to standard criteria. We determined the EPO levels in samples of first
morning urine (sandwich ELISA technique). Serum creatinine, hematocrit and
hemoglobin levels were additionally determined.
Results: Of the 24 patients studied, 18 were diagnosed from OSA (AHI> 10)
with the following results (mean ± SD): apnea/hypopnea index (AHI) 30.8±23.1,
desaturation index (HDI) 27±16.9, CT90% 5.7±7.8, mean length of nocturnal
desaturation 25.7±10.5 sec., average nocturnal SatO2 93.9±1.6. Creatinine was
within normal limits for all patients. Hemoglobin and EPO were higher in the
OSA group than in the non-OSA group (14.2±1.3 g/dl vs 13.2±0.8) (p <0.03)
and 0.65±0.5 vs 0.30±0.3 (p <0.05), respectively. There was no dose-response
relationship between the severity of the alterations of the PSG and the titles of
EPO. In fact, no significant correlations (linear) were found between the levels of
EPO in urine and AHI, HDI, length of desaturation, CT90% or average nocturnal
saturation.
Conclusions: OSA patients show increased urinary excretion of EPO and
hemoglobin. Changes in EPO concentration are of low magnitude and non-linear.
This response could be a protective mechanism against tissue hypoxia caused by
OSA.

P3874
Left ventricular function assessment in patients with obstructive sleep apnea
syndrome
Rabab El Wahsh, Ramadan Bakr, Mahmoud Ahmed, Rehab Yaseen. Chest
Department, Minoufiya University, Shebin El Kom, Egypt Chest Department,
Minoufiya University, Shebin El Kom, Egypt Cardiology Department, Minoufiya
University, Shebin El Kom, Egypt Cardiology Department, Minoufiya University,
Shebin El Kom, Egypt
Background: There are conflicting data on the effect of obstructive sleep apnea
syndrome (OSAS) on the cardiac structure and function in human subjects.
Aim: To assess the left ventricular functions and document prevalence of left
ventricular dysfunction in patients with OSAS, and its relation to OSAS severity.
Patients and Methods: Forty patients with OSAS, diagnosed by complete
polysomnography, underwent ECG and echocardiography using conventional mode
and doppler tissue imaging to assess the function of the left ventricle.
Results: 11 patients had mild OSAS, 11 patients had moderate OSAS and 18
patients had severe OSAS. The three groups were matched in age, gender, BMI and
incidence of systemic hypertension. Severe OSAS had significantly higher AHI,
lowest oxygen saturation, average oxygen saturation, and desaturation time % of
total sleep time (<90%). Pulmonary hypertension and left ventricular diastolic
dysfunction were significantly higher in moderate and severe OSAS groups. No
difference between groups was found in LV systolic function. Diastolic dysfunction
parameters were better correlated with AHI and lowest oxygen saturation during
sleep.
Conclusion: Assessment of left ventricular function is mandatory in OSAS patients even if they have no cardiac symptoms. Severer obstructive sleep apnoea
syndrome may result in left ventricular diastolic dysfunction. Doppler tissue imaging is a better echocardiographic tool for assessment of left ventricular diastolic
dysfunction. Severity of left ventricular diastolic dysfunction is correlated with
AHI and lowest O2 saturation during sleep.
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Cardiovascular regulation effects of CPAP therapy in obstructive sleep apnea
patients with and without hypertension during daytime
Thomas Penzel 1 , Christoph Schöbel 1 , Carmen Garcia 1 , Martin Glos 1 ,
Niels Wessel 2 , Ingo Fietze 1 . 1 Sleep Medicine Center, Charité
Universitätsmedizin Berlin, Berlin, Germany; 2 Cardiovascular Physics,
Department for Physics, Humboldt Universität Berlin, Berlin, Germany
Obstructive sleep apnea can cause changes in cardiovascular regulation during the
night and during daytime. Altered regulation may not be visible in absolute values
of heart rate and blood pressure but in a changed coupling between the heart beat
and the respiration. In a controlled randomized study we investigated effects of
CPAP therapy on daytime cardiovascular regulation.
Twenty-eight patients with OSA in total, thereof 18 with arterial hypertension and
10 with normal blood pressure, were studied at baseline and at a follow up date
with three months of CPAP. Ten age and sex matched healthy control subjects
were investigated using the same protocol. All subjects underwent cardiorespiratory polysomnography. In addition we recorded 20 minutes quiet breathing at rest
and a bicycle ergometry with ECG and blood pressure (Portapres). Cardiorespiratory coupling was investigated using symbolic coupling traces, a new developed
technique which can reveal causality between signals.
The stress test showed a significant reduction of the diastolic blood pressure at a
work load of 50W and 100W (p<0.05 and p<0.01, respectively) and a decrease
of the heart rate recovery time after the stress test (p<0.05).
The results indicate a reduction of vascular resistance and sympathetic activity
during daytime. The coupling analysis of the resting periods by means of symbolic
coupling traces approach indicated an effect of the CPAP therapy on the baroreflex
reaction in hypertensive patients where influences of the systolic blood pressure
on the heart rate changed from pathological patterns to adaptive mechanisms of
the normotensive patients (p<0.05).

P3876
Increased risk of obstructive sleep apnoea in patients with non-alcoholic fatty
liver disease
Sarah Wiscombe 1 , Julia Newton 2 , Chris Day 2 , John Gibson 1 , Sophie West 1 .
1
Department of Respiratory and Sleep Medicine, Newcastle Upon Tyne Hospitals
NHS Foundation Trust, Newcastle upon Tyne, United Kingdom; 2 Institute for
Ageing and Health, University of Newcastle, Newcastle upon Tyne, United
Kingdom
Background: Increasing prevalence of Obstructive Sleep Apnoea (OSA) and
Non-alcoholic Fatty Liver Disease (NAFLD) are linked through the epidemic of
obesity and metabolic syndrome. Patients with NAFLD often present with fatigue
and daytime sleepiness and it has been postulated that intermittent hypoxia in OSA
may accelerate liver cirrhosis in this group.
Aims: We hypothesised that OSA would be prevalent in patients with NAFLD. We
aimed to determine whether those with OSA had different clinical or biochemical
characteristics to the rest of the cohort.
Methods: We conducted a retrospective database and case note review of patients
with known NAFLD. The database was reviewed for detailed liver investigations
and notes examined for any clinical referral for sleep investigations and outcome.
Results: Liver database and case notes of 385 patients with biopsy proven NAFLD
were examined. Forty-seven patients were referred to sleep services on clinical
grounds (12%); 38 were found to have OSA, 10% of the whole cohort but 86% of
those referred. Analysis of variance showed no difference between groups (those
with OSA, those without OSA and those with no previous sleep investigations)
in: baseline liver function, diabetes, body mass index, liver biopsy scores or any
other marker of metabolic syndrome. Patients referred for sleep studies had higher
ESS than those not referred (mean 13 vs.7, p=0.004) but there was no difference
in ESS between those with or without OSA.
Conclusions: In a well-defined population of biopsy-proven NAFLD patients,
OSA is common and mostly undiagnosed. There are no differences in the clinical
characteristics of those referred for sleep studies and those not, other than ESS.

401. Pulmonary circulation: acute and chronic
pulmonary embolism
P3877
Evaluation of quality life indices in patients after pulmonary embolism
Nataliia Tsymbalyuk, Yuriy Mostovoy, Nataliia Slepchenko. Chair of the
Propedeutics of Internal Medicine, Vinnitsa National Medical University n.a. M.I.
Pirogov, Vinnitsa, Vinnitsa region, Ukraine
Background: Pulmonary embolism (PE) is a multifactorial disorder as a complication of many diseases which remains an urgent problem of medicine. Study of
indices of changes of physical abilities, psychic state and social adaptation of an
individual defined as quality of life are important in treatment of patients with PE.

Aims and objectives: To evaluate the indices of quality of life after PE depending
on sex and age and to determine their dynamics under the influence of warfarin.
Methods: Assessment of indices of quality of life was done in 80 patients who
had survived PE during their hospital stay and out-patient treatment using the
questionnaire MOS SF-36.
Results: Patients of both sexes taking warfarin after PE showed better indices of
physical status(PhS), psychic status (PsS), general status (GS) during out-patient
treatment than during their hospital stay. Females had lower indices of quality of
life than males both on the in-patient and out-patient stages of treatment.
Patients of both age groups (45-60 years and over 60) taking warfarin after PE
demonstrated significantly higher indices of PhS, PsS and GS than those who did
not take warfarin.
Indices of general health of patients taking warfarin after PE were significantly
better (39.5±9.5) than those in patients who received no anticoagulant therapy –
(25.3±5.9), p<0.05.
Conclusions: Administration of warfarin in the dose of 3-5mg in complex program
of therapeutic and prophylactic measures leads to significant increase of absolute
values of life quality parameters in accordance with physical and psychic statuses
as well as general health being an objective sign of level of adaptation of a person
to living conditions in society.

P3878
Thrombophilias in 60 Bulgarian patients with “idiopathic” venous
thromboembolism
Natalia Stoeva 1 , Milena Staneva 2 . 1 Pulmonary Department, Tokuda Hospital,
Sofia, Bulgaria; 2 Depatnment of Vascular Surgery and angiology, Tokuda
Hospital, Sofia, Bulgaria
In the last two decades, many inherited and acquired thrombophilias predisposing
venous thromboembolism (VTE) became known. The aim of this real life study is
to analyze the frequencies of some thrombophilias in patients with acute VTE, in
whom no underlying diseases or triggering-VTE factors are present (“idiopathic”).
60 ethnic Bulgarians (34 men and 26 women, mean age 34.47) with VTE (39 with
deep vein thrombosis (DVT) only, 12 with pulmonary embolism (PE) only and 9
with both) were examined for: Leiden mutation (FVL), prothrombin factor II mutation (G20210A), plasminogen activator inhibitor-1 mutation (PAI-1), C677T and
A1298C of methylenetetrahydrofolate reductase (MTHFR) mutations; deficiency
of protein C (pr.C), deficiency of protein S (pr.S), deficiency of antithrombin III
(AT III) and antiphospholipid antibodies syndrome (APLS).
In 48 (80%) of patients (79.48% in DVT, 80.95% in PE patients) were found in
total 79 abnormalities. FVL heterogeneous mutation was found in 15 (25% of all
patients) and homogeneous in 2 (3.3%) patients. FVL represents 21.51% of all
found abnormalities. PAI-1 was found in 17 patients and represents 21.51% of all
abnormalities. 11 (18.3%) were homogeneous and 6 (10%) were heterogeneous
in combination with other abnormalities. 6 (10%) had G20210A mutation and 14
(23%)- deficiency of AT III. We also found deficiency of Pr.S in 6, Pr.C in 3;
mutations C677T in 4, A1298 in 7 patients. APLS was found in 5 patients.
We conclude that most of the patients with “idiopathic” VTE have one or more
thrombophilias. In addition to the known role of FVL as a thrombophilic factor,
the PAI-1 mutation has a prominent frequency in our group.

P3879
The treatment of sub massive pulmonary embolism: Thrombolytic or
heparin?
Gulfer Okumus 1 , Mehtap Ertas 1 , Zuleyha Bingol 1 , Esen Kiyan 1 , Ahmet
Kaya Bilge 2 , Halim Issever 3 , Orhan Arseven 1 . 1 Pulmonary Department, Istanbul
University Istanbul Medical Faculty, Istanbul, Turkey; 2 Cardiology Department,
Istanbul University Istanbul Medical Faculty, Istanbul, Turkey; 3 Public Health
Department, Istanbul University Istanbul Medical Faculty, Istanbul, Turkey
Introduction: Thrombolytic therapy (TT) decreases mortality and morbidity in
the patients with massive pulmonary embolism (PE) when compared to heparin therapy. However the use of TT in patients with sub-massive PE remains
controversial.
The aim of these studys to compare the efficiency of heparin and TT for sub-massive
PE.
Material and method: Patients with sub-massive PE who were treated during the
last five years were included in this study. Patients who have significant hypoxemia
or expansive thrombosis or proximal DVT were given TT and the others were
given heparin. These groups were compared for demographics, risk factors and
echocardiography findings (72nd hour, 6th and 12th month).
Results: Totally 39 patients (20 female, 19 male) were included. The mean age was
57years, the mean duration of follow up was 3,5 years. There was no difference
for age, gender, risk factors between TT (n=20) and heparin (n=19) groups. Mean
pulmonary arterial pressure (PAP) was 49mmHg in heparin group and 64mmHg in
TT group. PAP at 72nd hour was significantly lower in TT group than the heparin
group (p<0.001). PAP at 6th and 12th months were still lower in TT group than
heparin group but it was not statistically significant. There was no mortality or
major bleeding due to the TT or heparin.
Conclusion: As a result of our study TT decreases PAP significantly at 72nd hour
in the patients with sub-massive PE so that TT could be the first choice therapy
for these patients.
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Dear colleagues: D-dimer is not always necessary – Reduce the cost of your
hospitals!
Jolanda Nikolla 1 , Milda Nanushi 1 , Hasan Hafizi 1 , Silvana Bala 1 , Regina Hasa 2 .
1
Internal Medicine, University Hospital “Sh. Ndroqi”, Tirana, Albania; 2 Clinical
Chemistry, University Hospital “Sh. Ndroqi”, Tirana, Albania
Introduction: Pulmonary embolism (PE) is a major international health problem
and may be fatal. Its overestimation may enhance the cost of the hospitals, but
underestimation risk the patient’s life as well. D-dimer has high sensitivity but low
specificity for detection of PE.
Objectives: To evaluate the effectiveness of D-dimer in patients with PE and its
impact in the budget of our hospital.
Materials and methods: This is a retrospective study of 150 patients with PE
confirmed by Angio-CT from January - May 2011. All patients of this group
had high risk factors, clinical signs of PE and high score in clinical probability
according to Geneva and Wells. D-dimer was performed in all of patients.
Results: There were 105 male and 45 female. D-dimer was positive in 102 cases
(68%), and negative in 48 cases (12%).
Discussion: The cost of D-dimer for 1 patient in Albania is 12 , for 150 patients
is 1800 . Is evident: in 12% of cases D-dimer was negative in patients with confirmed PE. In the other group, the clinical data and high score clinical probability
are sufficient as indication for the angio-CT. So, further laboratory examinations,
including D-dimer may be avoided, especially in developing countries, where the
cost of these tests is high for the hospitals. D-dimer is necessary in low and
medium clinical probability cases.
Conclusion: In patients with high risk factors and a clear anamnesis of PE,
D-dimer is not necessary. Avoiding it may reduce the hospital expenses.

P3881
Prognostic role of cardiac troponins and simplified pulmonary embolism
severity index in patients with normotensive pulmonary embolism
Savas Ozsu 1 , Yasin Abul 1 , Asim Orem 2 , Funda Oztuna 1 , Yilmaz Bulbul 1 ,
Hüseyin Yaman 2 , Tevfik Ozlu 1 . 1 Department of Pulmonary, Karadeniz Technical
University Faculty of Medicine, Trabzon, Turkey; 2 Department of Biochemistry,
Karadeniz Technical University Faculty of Medicine, Trabzon, Turkey
The new, high-sensitivity troponin T (hsTnT) assay may improve risk stratification of normotensive patients with acute pulmonary embolism (PE). Simplied
Pulmonary Embolism Severity Index (sPESI) has shown prognostic accuracy.
We aimed to investigate whether risk stratification by cardiac troponin testing
improves the prediction of clinical outcomes in patients with a sPESI. The primary
end point of the study was adverse 30-day outcome, defined as death from any
cause or nonfatal recurrent venous thromboembolism or nonfatal major bleeding.
18 (14.9%) advers events within 30 days diagnosis of PE. The sPESI classified
76 patients (62.8%) to the high-risk category (≥1 point[s]). Of patients with low
sPESI, had hsTnT ≥0.014 pg/mL was 14(%31.1) patients. Low sPESI and hsTnT
<0,014 had occurs non-fatal hemorrhage in a patient. The advers event rate rose
from 0% in patients with sPESI ≥1 or positive hsTnT, and further to 14% in those
with hsTnT ≥0.014 pg/mL+ sPESI ≥1. The advers event rate rose from 1.6% in
patients with sPESI ≥1 or positive cTnT, and further to 12.4% in those with cTnT
≥0.01 pg/mL+ sPESI ≥1. Of the 121study patients, the hsTnT≥0.014+ sPESI ≥1
point(s) had a higher sensitivity, and a higher negative predictive value than the
cTnT≥0.01+ sPESI ≥1 point(s) combinative model for predicting 30-day adverse
outcome in the study.
In conclusion, cardiac troponin testing may not be required for the minority of
patients with a low sPESI but it no adds prognostic information. Risk stratification
with the combination of sPESI and cardiac troponin may also serve for agressive
PE treatment strategies.

P3882
Wells clinical prediction rule and pulmonary embolism rule out criteria
(PERC) in preventing over investigation of pulmonary embolism in
emergency departments
Müge Aydogdu 1 , Nazli Topbasi Sinanoglu 3 , Nurettin Ozgur Dogan 4 , Ipek
Kivilcim Oguzulgen 1 , Ahmet Demircan 2 , Fikret Bildik 2 , Numan Ekim 1 .
1
Pulmonary Diseases, Gazi University Medical Faculty, Ankara, Turkey;
2
Emergency Department, Gazi University Medical Faculty, Ankara, Turkey;
3
Pulmonary Diseases, Osmancik State Hospital, Çorum, Turkey; 4 Emergency
Department, Etlik Ihtisas Training and Research Hospital, Ankara, Turkey

Wells score was 43%, specificity 78%, positive predictive value 66% and negative
predictive value 59% for PE diagnosis. PERC criteria found to be negative (when
all of the 8 criteria were fulfilled) in only 5 (5%) patients. The sensitivity of the
test was 98%, specificity 7%, positive predictive value %50, negative predictive
value %80.When individual parameters of PERC were evaluated solely for the
exclusion of PE; “no leg swelling” and “no leg swelling” were found significantly
negatively correlated with the diagnosis of PE (p=0.001, r= -0.325 and p= 0.013,
r= -0.214 respectively)
Conclusion: Over investigation of PE in EDs still remains as an important problem. In order to prevent this, the clinical prediction rules must be developed further
or may be used in combination.

P3883
Predictors of poor outcome in chronic thromboembolic pulmonary
hypertension
Congyou Liu 1 , Zhenguo Zhai 1 , Yuanhua Yang 1 , Tuguang Kuang 1 , Wanmu Xie 1 ,
Chen Wang 1,2 . 1 Respiratory and Critical-care Medicine, Beijing Institute of
Respiratory Medicine, Beijing, China; 2 Respiratory and Critical-care Medicine,
Beijing Hospital, Beijing, China
Background: Clinical and plasma biomarkers are essential to predict the outcome
of pulmonary arterial hypertension (PAH). These markers might also be useful to evaluate the outcome of chronic thromboembolic pulmonary hypertension
(CTEPH).
Objective: Assess the cumulative mortality and identify predictors of the patients
with CTEPH.
Methods: 108 patients with CTEPH who registered in Beijing chaoyang hospital
between January 2006 and October 2011 were analyzed. The primary endpoint is
death, and the second endpoint is worsen of WHO functional class.
Results: During the follow-up period (4-58 months), 11 patients died (10.2%),
meanwhile WHO functional class of 4 patients was worsen (3.7%). The 1-,3-year
survival rates were respectively 95.1% and 82.1%. BMI (HR 0.798; 95% CI,0.677 to
0.941; P=0.007), leukocyte(HR 1.346; 95% CI,1.145 to 1.582;P<0.001), ESR(HR
1.043; 95% CI,1.010 to 1.077;P=0.011), cardiac output(CO) (HR 0.484; 95%
CI,0.243 to 0.962;P=0.039), pulmonary vascular resistance (PVR) (HR, 1.002;
95% CI, 1.001 to 1.003;P=0.001)were independent predictors for poor prognosis
of CTEPH patients. Meanwhile 54 patients with PAH were enrolled, and the
1-,3-year survival rates of PAH patients were 78.8% and 59.4% respectively.

Conclusion: Patients with CTEPH have a better survival rate than patients with
PAH. BMI, inflammatory markers (leukocyte, ESR), hemodynamic parameters
(CO,PVR) were associated with poor prognosis of patients with CTEPH.

Background: Depending on the worse outcomes of missed diagnosis of pulmonary
embolism (PE), unnecessary diagnostic tests are usually ordered to most of the
patients with dyspnea or pleuritic chest pain.
Aims: To identify rates and causes of overinvestigation for PE in our emergency
department (ED) and to search whether it was possible to reduce this overinvestigation by using Wells score and Pulmonary Embolism Rule Out Criteria (PERC)
in daily practice.
Methods: A retrospective observational cohort study performed in an ED of a
tertiary care university hospital. 108 patients, who had diagnotic tests with the
suspicion of PE, were included in the study.
Results: Among the whole study group, 53(49%) were diagnosed as PE (+) and
overdiagnosis was present in 55 (51%) patients i.e., PE (-).The sensitivity of high

P3884
Daytime measurements underestimate nocturnal oxygen desaturations in
pulmonary arterial and chronic thromboembolic pulmonary hypertension
Florian Hildenbrand, Konrad E. Bloch, Rudolf Speich, Silvia Ulrich.
Heart-Vessel Thorax, University Hospital, Zurich, Switzerland
Background: Nocturnal hypoxemia is important in precapillary pulmonary hypertension (pPH) as it worsens pulmonary hemodynamics. Whether daytime oxygen
saturation (SpO2 ) predicts nocturnal hypoxemia in pPH patients has not been
conclusively studied. Therefore, we investigated the prevalence of nocturnal hypoxemia in ambulatory pPH patients in comparison to daytime SpO2 and disease
severity.
Methods: Consecutive patients diagnosed with pPH classified as either pulmonary
arterial (PAH) or chronic thromboembolic pPH (CTEPH) had daytime resting
and exercise SpO2 (at the end of 6-minute walk test), thereafter they underwent
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overnight pulse oximetry at home. Functional class, pro-BNP and tricuspid pressure
gradient were assessed.
Results: 63 patients (mean age±SD 60±15, 43 females) with PAH (44) and
CTEPH (19) were included. The resting SpO2 , exercise SpO2 and mean nocturnal
SpO2 were 94±3, 87±9 and 89±4%. 49 patients (77%) spent >10% of the
night with SpO2 <90% (desaturators), 33 (52%) spent >50% of the night with
SpO2 <90% (sustained desaturators). The positive predictive values of a daytime
SpO2 ≥91% to predict nocturnal desaturation or sustained desaturation were 75
resp. 47%. Nocturnal SpO2 was negatively correlated with the tricuspid pressure
gradient, but not with functional class, 6MWT and pro-BNP.
Conclusion: Nocturnal hypoxemia is very common in PAH and CTEPH despite
often normal daytime SpO2 and reflects disease severity. Nocturnal pulse oximetry
should be considered in routine evaluation of pPH patients and research be directed
to the treatment of nocturnal desaturation in pPH.

patients was significantly decrease (1.48%) in comparison to that in stage IIIb∼IV
patients (5.74%). Significant difference of incidence rate of VTE was showed
in the patients with or without comorbidities (2.70% and 6.73%; P<0.01). The
incidence rate of VTE in pretherapy lung cancer patients with normal value of
platelet count, D-dimer, IL-1 and TNF was 3.72%,0.31%,2.44%,3.27%, respectively, whereas, the rate in pretherapy lung cancer patients with high value was
6.26%,19.91%, 10.26%, 7.74% respectively(P<0.05). There were no relations
between other clinical factors and the incidence of VTE. Logistic analysis showed
adenocarcinoma, comorbidities, high value of D-dimer, IL-1, TNF in blood were
the related important factors with increased VTE incidence.
Conclusions: Adenocarcinoma is the most common pathological type in lung
cancer patients with VTE. The high risk factors of VTE include comorbidities and
increase of D-dimer, IL-1 and TNF in blood. Close attention should be paid to
those lung cancer patients with high risk factors of VTE.

P3885
The PESI, the simplified PESI and the shock index for identification of
high-risk and low-risk patients with acute pulmonary embolism
Burcu Koyden 1 , Fusun Alatas 1 , Selma Metintas 2 . 1 Chest Disease, Osmangazi
University, Medical Faculty, Eskisehir, Turkey; 2 Public Health, Osmangazi
University, Medical Faculty, Eskisehir, Turkey

P3888
Pulmonary perfusion scan follow-up in patients with acute pulmonary
embolism
Liliana Villari 1 , Roberta Pancani 2 , Elena Mariancini 3 , Ferruccio Aquilini 3 ,
Carlo Marini 2 , Alessandro Celi 3 , Antonio Palla 3 . 1 Cardio-Toracico,
Pneumologia Ospedaliera, Azienda Ospedaliera Universitaria Pisana, Pisa,
Italy; 2 Pneumologia, Fondazione Regione Toscana Gabriele Monasterio, Pisa,
Italy; 3 Cardio-Toracico, Pneumologia Universitaria, Azienda Ospedaliera
Universitaria Pisana, Pisa, Italy

We compared the test characteristics of the pulmonary embolism severity index
(PESI), the simplified pulmonary embolism severity index (sPESI) and shock
index (SI) for predicting 30-day outcomes in a prospective study of 132 patients
with objectiveliy confirmed pulmonary embolism (PE). The primary outcome of
the study was 30-day mortality.
Overall, 13 (9,8%) out of 132 patients died during the first month. The SI classified
fewer patients as high-risk (41 (31,1%) out of 132 patients, compared to sPESI
(45 (34,1%) and compared to PESI (57 (43,2%). High-risk patients based on the
SI had a higher mortality than those based on the sPESI and PESI (31,7% versus
22,2% and17,5%). Low-risk patients based on the SI had a lower mortality than
those based on sPESI and PESI (0% versus 3,4% and 4%).
The SI quantified the prognosis of patients with PE beter than sPESI and PESI.

P3886
Analysis of the association between protein C gene single nucleotide
polymorphism and pulmonary thromboembolism in Chinese population
Yijie Zhang 1 , Yafang Miao 1 , Kebing Cheng 2 , Xiaoyue Tan 1 , Jinming Liu 2 .
1
Department of Pulmonary Function Test, Shanghai Pulmonary Hospital, Tongji
University School of Medicine, Shanghai, China; 2 Department of Respiratory
Medicine, Shanghai Pulmonary Hospital, Tongji University School of Medicine,
Shanghai, China
Background: We investigated the role of protein C (PC) polymorphism in patients
with PTE in order to find out the correlation between its polymorphism and the
susceptibility of the Chinese population to develop PTE.
Methods: Sixty three consecutive patients with PTE were enrolled as the investigated group and eighty six healthy people as the control group. C/T at the
position of 2405 and A/G at the position of 2418in the PC gene promoter region were detected through polymerase chain reaction-restriction fragment length
polymorphism analysis.
Results: (1) The results suggested that the genotype frequencies of the two SNPs
when combined together were not significantly different between two group (P >
0.05).However, the allele frequency of the C2405T SNP was significantly different
between the case and control group. The frequency of T allele in the PTE group
was higher. (2) These results suggested that there were six different kinds of
genotype distribution (TA - TA, TA - CA, TA - CG, CG - CG, CA - CG, CA CA) and three different kinds of haplotype (TA, CG, CA).
Conclusions: These results suggest that the two polymorphisms present in the
control region of PC gene are associated with an increased susceptibility to PTE
in the Chinese population. The2405T allele may be a possible risk factor for the
development of PTE while the C allele may probably be a protective factor of
PTE.Moreover, the TA haplotype may also be associated with an increased risk
for developing PTE.

P3887
Venous thromboembolism in lung cancer with clinical analysis of 89 cases
Ren Zhu 1 , Jinming Liu 2 . 1 Department of Oncology, Shanghai Pulmonary
Hospital, Tongji University School of Medicine, Shanghai, China; 2 Department
of Respiratory Medicine, Shanghai Pulmonary Hospital, Tongji University School
of Medicine, Shanghai, China
Objective: The aim of this study was to investigate the associated clinical factors
and to provide evidences for prevention and therapies of VTE in lung cancer
patients.
Methods: We retrospectively reviewed the clinical data of 2,053 lung cancer
patients with definite diagnosis by cytology or pathology between July 2008 and
June 2010 at Shanghai Pulmonary Hospital.
Results: In 2,053 lung cancer patients, 89 were confirmed with VTE. The incidence rate of VTE in Adenocarcinoma patients and non-adenocarcinoma patients
was 5.65% and 3.02%. The incidence rate of VTE in StageI∼IIIa lung cancer

Introduction: The role of pulmonary perfusion scan in the follow-up of pulmonary
embolism (PE) is not clearly known
Aim: To assess the evolution of pulmonary perfusion after a symptomatic acute
PE and the role of persistent perfusion defects in assessing the risk of recurrent PE.
Methods: A retrospective analysis (April 2005-May 2010) of patients with symptomatic acute PE for whom a pulmonary perfusion scan follow-up of at least
6 months was available. All scans were read independently by 2 readers whose
agreement was calculated by kappa test. Recurrent PE was diagnosed on the basis
of the presence of segmental perfusion defects not present at the previous control.
Result: The analysis refers to 252 patients, aged 69m15 years (mean m SD).
The kappa index ranged from 0.84 to 0.98 for the different times. The number
of unperfused segments decreased from 5.8±2.8 (baseline) to 2.1±2.0 (6 months,
p<0.0001) to 1.7±1.8 (12 months, ns; ANOVA).

After a month from the diagnosis there were 16 recurrences; the number of
unperfused segments at the last scan available prior to recurrence did not differ
significantly from the number measured at the standard 6 months control in patients
without recurrent PE.
Conclusion: After 6 months from acute PE there is a significant reduction in the
number of unperfused segments which does not change significantly afterwards.
The persistence of perfusion defects is not predictive for the development of later
recurrent PE.

P3889
(Contributing factors to) the diagnostic yield of CT pulmonary angiography:
A retrospective study
Minke Alie Leijstra 1 , Stefan Walen 1 , Steven M. Uil 1 , Martijn F. Boomsma 2 , Jan
Willem K. van den Berg 1 . 1 Department of Pulmonary Diseases, Isala Klinieken,
Zwolle; 2 Department of Radiology, Isala Klinieken, Zwolle, Netherlands
Introduction: Pulmonary embolism (PE) is a potentially life-threatening disease
which requires quick and reliable diagnosis to start timely treatment. Clinical
probability of pulmonary embolism is assessed by using a combination of Wellsscore and D-dimer level. In most cases of PE, CT of pulmonary arteries (CTPA)
provides a reliable diagnosis. In the Isala klinieken approximately 1000 CTPAs are
performed annually, but its diagnostic yield and factors associated with improving
it are unknown. In literature diagnostic yield varies from 7-31%.
Aims: To determine diagnostic yield of CTPA in our centre and factors associated
with it. Differences between specialities as well as adherence to protocol were
investigated.
Methods: All patients receiving a first CTPA for pulmonary embolism in 2010
were included. Data about relevant clinical information and requesting speciality
were retrospectively obtained. Differences in diagnostic yield were tested using a
Chi-square test. Independent predictors were identified with multivariate logistic
regression.
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Results: PE on CTPA was found in 224 of the 974 patients (23%). Between specialities, diagnostic yield varied from 19.5-23.9% (p=0,20). Independent predictors
of diagnostic yield were: age, sex, D-dimer, chest pain, cough, dyspnea, cardiac
history, COPD, atelectasis/consolidation, intrapulmonary mass and/or interstitial
pulmonary disease on CT. Wells-scores were poorly documented (n=127, 13.1%).
Poor adherence to protocol was also shown by a high amount of unnecessary
D-dimer values with a high Wells-score (35 of 58; 58.6%).
Conclusions: The diagnostic yield of CTPA in this study was relatively high.
Better adherence to protocol might improve it further.

P3890
Should there be an age adjusted D-dimer cut-off value in diagnosing
thromboembolic disease? A retrospective analysis
David Walder, Robert Richards. Respiratory Medicine, Princess Royal University
Hospital, Bromley, Kent, United Kingdom
Previous studies using the enzyme-linked immunosorbent assay (ELISA) D-dimer
in pulmonary embolism have suggested that the D-dimer cut-off should be adjusted
for age. (Douma et al. BMJ 2010; 340 c.1475) Using a retrospective analysis from
our DVT clinic we compared latex agglutination assay D-dimer values for patients
without DVT in 10 year age brackets (1696 patients). There was a significant
D-dimer level rise (compared to under 50 years) with advancing age.
Age (years)

50<

50-60

60-70

70-80

80-90

90+

All

D-dimer Mean (SD) 390 (740) 398 (734) 431 (619) 643 (891) 632 (807) 679 (631) 513 (777)
D-dimer Median
178
188
255
340
400
469
285
p value
–
>0.1
>0.1
<0.001 <0.001
<0.01

We analysed the data from positive DVTs to look for an age adjusted D-dimer
cut-off. (212 patients)

By generating receiver operating characteristics (ROC) curves we calculated 95%
sensitivity D-dimer cut-off limits for the various age brackets. A clear relationship
between age and D-dimer cut-off could not be shown.

P3891
Prognostic value of red cell distribution width in patients with pulmonary
embolism
Savas Ozsu 1 , Yasin Abul 1 , Selda Gunaydin 1 , Asim Orem 2 , Tevfik Ozlu 1 .
1
Department of Chest, Karadeniz Technical University Faculty of Medicine,
Trabzon, Turkey; 2 Department of Biochemistry, Karadeniz Technical University
Faculty of Medicine, Trabzon, Turkey
Elevated red blood cell distribution width (RDW) has been associated with adverse outcomes of heart failure and pulmonary hypertension.We speculated that a
higher RDW would be independently associated with poor clinical outcomes in
pulmonary embolism(PE) patients.
A total of 702 consecutive patients with acute PE were evaluated. We collected
each patient ’ s base-line characteristics including RDW. The primary end-point
was all-cause in hospital mortality. Receiver operating characteristic (ROC) analysis was performed to determine the optimal RDW cut-off levels with regard to
prognosis. We used logistic regression to assess the association between RDW at
the time of presentation and inhospital mortality after adjusting for patient (age,
clinical and laboratory variables) factors.
There was a graded increase in mortality rate with each RDW quartiles: 5.8%
in quartile I (<=13.6), 9.7% in quartile II (13.7-14.5%), %13.1% in quartile III
(14.6-16.3%) and 20% in quartile IV (>16.3%) (p for trends<0.001). Patients who
died had higher baseline RDW values [16.1% (11.7-28.3) vs 14.5% (10.7-32.5) p<
0.001]. The optimal cutoff value of RDW for predicting inhospital mortality was
>=15% and the negative predictive value was 93% for mortality. In multivariate
regression analysis, RDW remained associated with an increased odds of death.
RDW levels may provide a potential marker to predict outcome in PE patients.

P3892
Angiogenesis in chronic thromboembolic pulmonary hypertension (CTEPH)
Sherin Puthenkalam 1 , Adelheid Panzenboeck 1 , Uwe Schubert 2 ,
Johannes Jakowitsch 1 , Klaus T. Preissner 2 , Robert Voswinckel 3 ,
Walter Klepetko 4 , Irene M. Lang 1 . 1 Department of Internal Medicine II, Division
of Cardiology, Medical University of Vienna, Austria; 2 Medical School, Institute
for Biochemistry, Justus Liebig University, Giessen, Germany; 3 Department of
Lung Development and Remodeling, Max-Planck-Institute for Heart and Lung
Research, Bad Nauheim, Germany; 4 Department of Surgery, Division of
Cardiothoracic Surgery, Medical University of Vienna, Austria
Background: Chronic thromboembolic pulmonary hypertension (CTEPH) is characterized by organized thrombi in the pulmonary arteries leading to right heart
failure and death. In a murine venous thrombosis model we were able to demonstrate that endothelial cell-specific deletion of vascular endothelial growth factor
receptor 2 (VEGF-R2)/fetal liver kinase-1 leads to misguided thrombus resolution.
Following the hypothesis that CTEPH is based on inadequate thrombus resolution,
we studied the role of angiogenesis in CTEPH.
Methods: Fibrotic CTEPH thrombi, their red fresh portions, and unthrombosed
pulmonary arteries were collected from patients undergoing pulmonary endarterectomy. Real Time PCR, immunohistochemistry, in vitro 3D angiogenesis and
proliferation assays were performed.
Results: Biochemical analyses revealed that angiogenic molecules such as
angiopoietin-2, VEGF, basic fibroblast growth factor and markers for endothelial
cells (ECs) such as VEGF-R2, von Willebrand factor and VE cadherin were decreased in CTEPH thrombi compared with pulmonary arteries and fresh pulmonary
clots. However, homogenized CTEPH thrombi promoted angiogenesis in an in
vitro 3D angiogenesis assay, and stimulated the proliferation of human umbilical
vein ECs.
Conclusion: Angiogenic molecules are downregulated in fibrotic CTEPH thrombi
compared with parent pulmonary arteries and fresh clots. However CTEPH thrombi
appear to promote angiogenesis using ECs from healthy donors. Downregulation
of genes involved in angiogenesis and lack of functional ECs in CTEPH thrombi
may drive thrombus persistence, while the angiostimulatory effect of devascularized thrombi may attract bronchial artery collateralization in the direction of the
thrombus.

P3893
Demographics, clinical characteristics, health resource utilization and cost of
patients with CTEPH: Retrospective results from six European countries
Bernd Schweikert 1 , David Pittrow 2 , Dario Vizza 3 , Joanna Pepke-Zaba 4 ,
Marius Hoeper 5 , Anja Gabriel 6 , Jenny Berg 7 , Mirko Sikirica 8 . 1 Life Sciences,
OptumInsight, Munich, Germany; 2 Institute for Clinical Pharmacology, Technical
University, Dresden, Germany; 3 Policlinico Umberto I, Università La Sapienza,
Rome, Italy; 4 Pulmonary Vascular Diseases Unit, Papworth Hospital NHS Trust,
Cambridge, United Kingdom; 5 Clinic for Pneumology, Hanover Medical School,
Hanover, Germany; 6 GHEOR, Bayer Pharma AG, Wuppertal, Germany; 7 Life
Sciences, OptumInsight, Stockholm, Sweden; 8 GHEOR, Bayer Pharma AG,
Berlin, Germany

Our data again showed that D-dimer level rises with advancing age. However, with
our assay an age adjusted D-dimer cut-off could not be deduced without reducing
sensitivity.

Objective: To describe demographics, treatment patterns, health resource utilization and related costs of patients with chronic thromboembolic pulmonary
hypertension (CTEPH) in 6 European countries.
Methods: We reviewed medical charts from patients diagnosed with CTEPH and
treated with medications for pulmonary arterial hypertension (PAH): Endothelin
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receptor antagonists (ERA), PDE-5-inhibitors (PDE5i) or prostacyclin analogues
(PA). Demographic and clinical characteristics, medications, and health resource
utilization were retrospectively abstracted from patients’ medical records at specialized PH treatment centers from 6 European countries. Resource utilization
was valued using country-specific unit costs; descriptive statistical analyses were
performed.
Results: Twenty-one hospitals documented 119 CTEPH patients over 25.4 months
time. Patients were inoperable (83.2%) or persistent after surgery (16.0%) with
mean age 67.5±12.1 years, 61% female, 6-minute walking distance 297±119
meters, and NYHA class II/III/IV in 27/59/14%. At baseline, 59.7% patients
received ERA, 34.4% PDE5i, and 5.8% PA. CTEPH patients experienced 1.8±2.2
hospitalizations per year accounting for 14.8±26.1 days in hospital. Annual
cost of PAH-specific medication was the predominant economic factor averaging
36,768± 22,630 per year. Hospitalization costs ( 4,496± 7,923) and concomitant medications ( 2,510± 2,503) were lower. Other health care resource
items accounted for marginal additional costs.
Conclusion: These data show clinical characteristics and cost estimates for CTEPH
patients receiving off-label therapy with medications that have been approved for
PAH.

November 2008 who had a CT Pulmonary Angiogram (CTPA) for the investigation
of possible PE. We postulated that a sequential exclusion process - using PERC, a
dichotomous Wells score (cutoff at greater than 4), and then d-dimer if indicated
would improve the diagnostic process by reducing unnecessary d-dimer testing
and exposure to ionizing radiation.
249 CTPAs were performed for possible PE, clinical notes being available on
220. 186 patients were PERC positive, 34 negative. 174 had elevated quantitative
d-dimer assays, and 52 had positive CTPA investigations. The positive predictive
value of the PERC score was 28% and the negative predictive value 100%. D-dimer
assay had a positive predictive value of 21.8% but a negative predictive value in
our series of only 72.4%. Importantly in our study group no patients with a positive
CTPA had a negative PERC score. The result of this small, retrospective, study
suggest that the addition of the PERC score prior to standard testing would result
in fewer negative CTPA examinations and/or d-dimer assays (reducing inappropriate exposure to ionizing radiation and costs). We suggest the PERC score as an
additional risk stratification tool first line prior to the Wells (or Geneva) score and
d-dimer assays. The format of the PERC domains may also reduce inter-operator
variability in junior staff who may struggle with “Alternative diagnosis less likely
than PE”, a clinical gestalt question.

P3894
Clinical characteristics and outcomes of patients with clinically unsuspected
pulmonary embolism versus patients with clinically suspected pulmonary
embolism
Michal Shteinberg 1,2,3 , Yochai Adir 1,3 , Miriam Segal-Trabelsy 2,3 , Arie Laor 2,3 ,
Moshe Vardi 2,3 , Haim Bitterman 2,3 . 1 Pulmonology Institute, Carmel Medical
Center, Haifa, Israel; 2 Internal Medicine Department, Carmel Medical Center,
Haifa, Israel; 3 the Ruth and Bruce Rappapport Faculty of Medicine, TechnionIsrael Institute of Technology, Haifa, Israel

P3896
Diffusing capacity for carbon monoxide and mortality in patients with
chronic thromboembolic pulmonary hypertension
Rika Suda, Nobuhiro Tanabe, Fumiaki Kato, Hajime Kasai, Takao Takeuchi,
Takashi Urushibara, Ayumi Sekine, Rintaro Nishimura, Takayuki Jujo,
Toshihiko Sugiura, Ayako Shigeta, Seiichiro Sakao, Yasunori Kasahara,
Koichiro Tatsumi. Respirology, Chiba University, Chiba, Japan

Background: The routine use of multidetector computed tomography (MDCT)
has led to increased detection of unsuspected pulmonary embolism (UPE). Our
aim was to compare the characteristics and prognosis of patients with UPE to
patients with suspected PE (SPE).
Methods: We retrospectively reviewed the charts of patients diagnosed with PE
in a community-based university hospital between the years 2002-2007. UPE was
defined as PE detected on CT scans performed for indications other than PE. We
compared patients with UPE to patients with SPE for differences in clinical features, ECG, imaging, and echocardiographic findings. We assessed the long-term
outcomes of patients.
Results: Of 500 patients with PE, 408 had SPE and 92 had UPE. Patients with UPE
were similar to patients with SPE regarding age and sex distribution. Malignancy
was more prevalent in UPE patients (39% vs. 23%, p< 0.0068). UPE patients had
significantly less tachypnea, dyspnea chest pain, and hypoxemia. Mortality was
higher in UPE patients (70.3% vs. 53%, p=0.0029). The mortality hazard ratio
after adjustment for age, sex and malignancy was 1.546 (95% CI, 1.139-2.099,
p=0.0052).

Background: Diffusing capacity for carbon monoxide (DLCO) reflects the ability
of gas exchange across the alveolar-capillary interface and is also used as a marker
of pulmonary vascular disease. Recently, Chandra et al. reported that DLCO predicts mortality in patients with pulmonary arterial hypertension. However, there is
little data about DLCO in chronic thromboembolic pulmonary artery hypertension
(CTEPH).
Objectives: The aim of this study is to reveal the correlation between DLCO and
other clinical markers and to evaluate DLCO as a predictor of mortality in CTEPH
patients.
Methods and results: We performed observational retrospective study of 202
consecutive patients with CTEPH (female 69.8%, age 54.6±12.8 yrs., 99:medial, 103:surgical) who underwent both pulmonary function test including DLCO
and right heart catheterization from 1986 to 2011 in Chiba University Hospital.
%DLCO showed correlation with age, NYHA, Hugh-Jones classification, oxygen
delivery, PvO2 , %VC, %FEV1 and 6 minutes walk distance. However, no correlation was shown between %DLCO and mean pulmonary artery pressure, pulmonary
vascular resistance, PaO2 and AaDO2 . Among surgically treated patients, there is
no difference about operative mortality between normal %DLCO (≥70%) group
and decreased %DLCO group (<70%) (11.7% vs. 13.3%, p=0.8166). Among the
medically treated patients, decreased %DLCO group showed significantly poor
survival than normal %DLCO group (5-year survival 69.1% vs. 86.0% p=0.0263).
Conclusion: Decreased DLCO was associated with impaired quality of life,
pulmonary function, oxygen delivery in CTEPH, and predicted the mortality in
medically treated patients.

402. Pulmonary circulation: basic mechanisms,
animal models and experimental treatments

Conclusions: We suggest that UPE is more prevalent in patients with a malignancy
and is associated with higher mortality despite a less severe clinical presentation.
UPE may be a marker of poor prognosis.

P3895
Clinical utility of the pulmonary embolism rule-out criteria (PERC) in
investigation of possible pulmonary embolism
Brendan Arnold, Rodric Jenkin, Owain Harris, Ben Brockway. Department of
Respiratory Medicine, University of Otago & Dunedin School of Medicine,
Dunedin, Otago, New Zealand
The PERC score was proposed as a means of identifying patients who are at low
risk of pulmonary embolism (PE) by Kline et al in 2004. We retrospectively applied
the PERC rule to patients who presented to our institution between May 2007 and

P3897
Mir-17 modulates smooth muscle cell markers, apoptosis and BMPR-II levels
in human pulmonary artery smooth muscle cells
Gurukumar Kollongod Ramanathan, Prasanna Tamarapu, Asfiya Younis,
Samuel Jalali, Sara Garcia, Richard F. Lockey, Narasaiah Kolliputi. Division of
Allergy and Immunology, Joy McCann Culverhouse Airway Disease Center
Department of Internal Medicine, Morsani College of Medicine, University of
South Florida, Tampa, FL, United States
Pulmonary Arterial Hypertension (PAH) is a progressively devastating disease
characterized by excessive proliferation of the Pulmonary Arterial Smooth Muscle
Cells (PASMCs). Recently micro RNA (miR) have been shown to play an important role in the pathogenesis of PAH. We describe in the present study the effects
of over expression of miR17/92 as a cluster or miR17 alone on human pulmonary
artery smooth muscle cells (HPASMC). HPASMC were commercially obtained and
were transfected with miR17/92 or miR17 encoding plasmid or control vector by
electroporation. Proliferation and apoptosis resistant state of PASMC transfected
with miR was assessed by MTS and caspase3/7 Glo assays respectively. RNA
and protein levels of important target genes in PAH were measured using Realtime RT-PCR and western blots. HPASMC transfected with miR17/92 or miR17
show decreased cell numbers and showed an increased apoptosis as assessed by
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increased caspase activity. Real-time RT-PCR analysis reveal that proliferation
markers such as PCNA and Cyclin D1 are not significantly altered. SMC marker
calponin and bone morphogenetic protein receptor-II levels were down regulated
in both miR17/92 or mir17 transfected cells. Voltage gated potassium channel
(Kv1.5) was up regulated in PASMCS treated with mir17/92 cluster but not miR17
alone indicating that different miRs in the 17/92 cluster differentially may regulate
key molecules in the development of PAH.

P3898
Vasopressin is involved in endothelin receptor antagonist-induced fluid
retention in rat. Differential effect of selective ETA and dual ETA/ETB
receptor antagonists
Magali Vercauteren, Daniel Strasser, Enrico Vezzali, Anna Stalder, Marc Iglarz,
Patrick Hess, Martine Clozel. Drug Discovery, Actelion Pharmaceuticals Ltd.,
Allschwil, Switzerland
Endothelin receptor antagonists (ERAs) are associated with varying degrees of
fluid retention. As endothelin B (ETB) receptors have been involved in natriuresis
and diuresis, it was paradoxical to observe that ETA-selective ERAs cause a
significant risk of fluid overload in patients.
Aim of the present study was to understand the contribution of each ET receptor
subtype in the mechanism of fluid retention in rats. Changes in fluid balance
were assessed after administration of the prototypic ETA-selective sitaxentan and
the dual ETA/ETB receptor antagonist bosentan, by measuring haematocrit (Hct),
haemoglobin (Hb), plasma volume (PV), body fluid content and renal excretory
function.
Acutely, sitaxentan caused marked dose-dependent decreases in Hct and Hb,
whereas bosentan had a lesser effect. Chronic studies confirmed this difference and
showed that sitaxentan increased PV (+50%) and elevated total body fluid content
(+15%) compared with vehicle, while bosentan had a small non-significant effect
(+16% for PV and +8% for total body water content). In addition, sitaxentan, but
not bosentan, reduced water excretion and increased plasma vasopressin (AVP)
concentration (3-fold increase) compared with vehicle-treated rats. In Brattleboro
rats lacking AVP and in Wistar rats treated with either the AVP V2 receptor antagonist tolvaptan, or the ETB-selective antagonist BQ-788, hemodilution induced
by sitaxentan was markedly reduced.
These results demonstrate that ERAs, particularly ETA-selective antagonists cause
fluid retention by activating the AVP system via secondary stimulation by endothelin of the uninhibited ETB receptors.

P3899
A potential new therapy for pulmonary hypertension with the use of
compound 21, an angiotensin type 2 receptor (AT2R) agonist
Erin Bruce 1 , Vinayak Shenoy 1 , Anandharajan Rathinasabapathy 1 , U.
Muscha Steckelings 3 , Thomas Unger 3 , Colin Sumners 2 , Mohan K. Raizada 2 ,
Michael J. Katovich 1 . 1 Pharmacodynamics, University of Florida, Gainesville,
FL, United States; 2 Physiology and Functional Genomics, University of Florida,
Gainesville, FL, United States; 3 Center for Cardiovascular Research, Charité Universitätmedizin Berlin, Berlin, Germany
Pulmonary hypertension (PH) is a debilitating, chronic lung disease that often
leads to right-heart failure and death. Currently available therapies are ineffective in significantly improving the quality of life and reducing mortality rates,
thereby necessitating the discovery of novel therapeutic interventions. The reninangiotensin system (RAS) has been associated with the pathophysiology of PH,
via increased activity of the deleterious ACE/ANGII/AT1R axis. It has been
suggested that AT2R are upregulated in response to cardiovascular injury, and
subsequent stimulation of this receptor may oppose the deleterious actions of the
RAS axis. However, the role of AT2R in PH has yet to be investigated. We propose
that non-peptide AT2R agonist, Compound-21 (C21), will attenuate the progression of monocrotaline (MCT)-induced PH in 8-week-old Sprague Dawley rats.
Four weeks post a subcutaneous injection of MCT (50mg/kg), the rats displayed
marked elevation in right ventricular systolic pressure (RVSP, Control: 31.5±0.78;
MCT: 82.2±4.52mmHg; p<0.05; n=8-10), with subsequent development of right
ventricular hypertrophy (RVH, Control: 0.25±0.005; MCT: 0.61±0.04; p<0.05;
n=8-10). C21 treatment (0.03mg/kg/day i.p.) begun 2 weeks post MCT-challenge
resulted in significant attenuation of RVSP and RVH increases (RVSP, MCT+C21:
64.2±5.62mmHg; RVH, MCT+C21: 0.48±0.04g; p<0.05; n=14). Furthermore,
C21 significantly attenuated PH-induced right heart dysfunction, in terms of elevated right ventricular end-diastolic pressure and +dP/dt. Our results suggest that
AT2R represents a novel therapeutic target in the management of PH, and C21
may serve as a lead beneficial compound.

P3900
A dose-response study of nilotinib and imatinib in experimental pulmonary
hypertension
Marie-Camille Chaumais 1 , Frederic Perros 1 , Mathieu Molimard 2 ,
Stephane Bouchet 2 , Peter Dorfmuller 1 , Christophe Guignabert 1 ,
Sylvia Cohen-Kaminsky 1 , Marc Humbert 1 , David Montani 1 . 1 INSERM UMR
999 Hypertension Artérielle Pulmonaire, Physiopathologie et Innovations
Thérapeutiques, Université Paris-Sud, Le Plessis Robinson, France; 2 INSERM
U657, département de Pharmacologie, Université de Bordeaux, France
Introduction: Platelet derived growth factor (PDGF) and c-kit are involved in the
pathophysiology of pulmonary hypertension (PH). Tyrosine kinase inhibitor (TKI)
targeting PDGF receptors and c-kit such as imatinib (Im) and nilotinib (Nil) are
currently tested in PH.
Aims and objectives: To test the efficacy of Nil and Im in experimental PH.
Methods: Sprague-Dawley rats were analyzed, corresponding to controls (Cont),
animals exposed to MCT, MCT and treated with Im at 50 or 100 mg/kg/j
(MCT+Im50-MCT+Im100), MCT and treated with Nil at 40, 80 or 120 mg/kg/j
(MCT+Nil40-MCT+Nil80-MCT+Nil120). TKI were administered from day 21 to
35 after MCT. Serum kinetics concentrations (SKC) of TKI were performed at day
28. At day 35 hemodynamic parameters, right cardiac hypertrophy and pulmonary
vascular remodelling were studied.
Results: SCK showed that Im50,Nil40 and Nil80 corresponded to human drug
concentrations. A dose-response improvement in hemodynamic parameters and
medial wall thickness was observed with Im and Nil.
Conclusion: Dose-dependent improvements of experimental PH are observed with
Nil and Im.

P3901
Genistein rescues pulmonary hypertension and attenuates abnormal
vasoconstriction in rats lungs
Sachiko Kuriyama, Yoshiteru Morio, Tetsutaro Nagaoka, Kuniaki Seyama,
Kazuhisa Takahashi. Respiratory Medicine, Juntendo University School of
Medicine, Tokyo, Japan
Background: Recent studies suggest that the deregulation of endothelial nitric
oxide synthase (eNOS) is accountable for in the development of pulmonary hypertension (PH). Genistein, a phytoestrogen derived from soybean, has been reported
to improve endothelial function.
Objective: We hypothesized that chronic treatment with genistein would prevent
and reverse of hypoxic PH (HX) by improvement of eNOS function.
Method: Daily treatment with either genistein (0.2mg/kg) or vehicle was started.
After 3-wk hypoxic exposure, rats underwent cardiac catheterization, examination
of right ventricular hypertrophy, morphological features, Western blot analysis,
and immunoprecipitation were performed. For evaluation of the reversal effect,
genistein treatment started after rats had been exposed to 3-wk hypoxia exposure,
and were examined in the similar way as described above. Furthermore, we examined if genistein would attenuate abnormal vasoconstriction in HX by isolatetd
perfused lung examination.
Results: Genistein treatment prevented the progression of PH to right ventricular
failure and restored vascular remodeling in HX. And also, genistein rescued preexisting PH. These effects were mediated by improvement of eNOS function and
restoring the interaction of eNOS and eNOS-related proteins.Furthermore, exogenously administration of genistein rapidly attenuated abnormal vasoconstriction in
HX by improvement of eNOS function.
Conclusion: These results indicated that genistein not only had protective and
reversal effects against the development of hypoxic PH, but also attenuated abnormal vasoconstriction of PH. The underlying mechanism might be related to the
improvement of eNOS function.

P3902
Modified exhaled nitric oxide measurement in monocrotaline-exposed rats to
monitor pulmonary hypertension
Magdalena Sophie Strobl, Catharina Schreiber, Stefan Hubmer,
Helga Bergmeister, Irene M. Lang, Diana Bonderman. Department of Internal
Medicine II, Division of Cardiology, Medical University Vienna, Austria
Background and aims: Rats exposed to monocrotaline (MCT) are broadly used
as animal model for pulmonary arterial hypertension (PAH). In analogy to human
disease, right heart catheter (RHC) is the established gold standard for pulmonary
pressure monitoring. Although exhaled nitric oxide (ENO) levels have been shown
to correlate with pulmonary pressures in humans with pulmonary vascular disease,
no link between ENO and pulmonary pressures could be established in rats. The

Abstract P3900 – Table 1

RVSP (mmHg)
mPAP (mmHg)
CO (mL/min)
Fulton index
Medial wall thickness

Cont

MCT

MCT+Im50

MCT+Im100

MCT+Nil40

MCT+Nil80

MCT+Nil 120

36,4±1,5
14,7±0,7
110,9±5,5
0,28±0,012
9.6±0.4

112,9±3,5**
47,5±0,9**
48,4±4,5**
0,76±0,038***
15.2±0.7***

96,0±6,1
40,2±3,4
89,8±6,9##
0,59±0,037##
12.2±0.5#

85,3±8,43#
34,2±4,1#
93,6±6,5##
0,50±0,030##
10.8±0.4###

98,5±7,6
42,7±3,1
88,2±8,3##
0,67±00,068
11.4±0.4###

83,6±7,9##
35,0±3,0#
89,9±3,7###
0,55±0,031##
11.5±0.4###

83,8±6,0##
33,9±2,6##
93,4±6,4###
0,62±0,042#
10.7±0.4###

RVSP: Right ventricular systolic pressure, mPAP: mean pulmonary arterial pressure, CO: cardiac output. # p<0.05, ## p<0.005, ### p<0.001 vs MCT.
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aim of the present study was to test whether a technical modification of the NO
measurement process could help generate reliable ENO values that correlate with
pulmonary pressures as assessed by simultaneous RHC.
Methods: 33 male Sprague-Dawley rats were studied 28 days after MCT-exposure
and unilateral pneumonectomy. Hemodynamic parameters were monitored by an
implantable telemetry system (DSI Datascience, St. Paul, MN U.S.A.). ENO was
measured by means of chemiluminescence (CLD 66, Eco Physics, Duernten,
Switzerland) in single, conscious, spontaneously breathing rats. ENO values measured by a standard accumulation method (ENO standard) and those obtained
after process modification (ENO modified) were correlated with mean pulmonary
arterial pressures (mPAP).
Results: After process modification, measuring errors were diminished and potential influencing factors eliminated. There was a clear correlation between
ENO modified and mPAP (p=0.007; R=-.459), while no correlation was observed
between ENO standard and mPAP (p=0.236; R=-.212).
Conclusion: Modified non-invasive ENO measurement may be used to monitor
PAH in monocrotaline-exposed rats.

P3903
Bone morphogenetic protein signaling in experimental nitrofen-induced
congenital diaphragmatic hernia
Martine Makanga, Celine Dewachter, Aline Vuckovic, Benoit Rondelet,
Robert Naeije, Laurence Dewachter. Physiopathology Laboratory, Universite
Libre de Bruxelles, Brussels, Belgium
Congenital diaphragmatic hernia (CDH) is a life-threatening cause of lung hypoplasia and persistent pulmonary hypertension of the newborn. As bone morphogenetic
proteins (BMP) have been shown to play crucial roles in fetal lung and heart
development, we explored the potential implication of this signaling pathway in
an experimental model of CHD. Pregnant Sprague-Dawley rats were exposed to
either 100 mg nitrofen or olive oil on embryonic day 9.5. On embryonic days 17
and 21, fetuses were delivered by caesarian section, sacrificed, checked for CDH
and their lung and heart tissue were harvested for pathobiological evaluation.
Lung and heart weight-to-body weight ratios decreased by 28% and 35% (P<0.05)
on embryonic day 17 and by 12% and 8% (P<0.05) on embryonic day 21. Nitrofen administration resulted in airway septa thickening, together with lower radial
alveolar count. The pulmonary expressions of the BMP receptor (BMPR) type 2,
BMP4 and BMP7 decreased, while the expression of BMPR1A did not change
and the expression of gremlin, a BMP antagonist, increased on embryonic day 17.
The pulmonary expression of DNA binding protein 1 (Id1) decreased, together
with decreased pro-apoptotic Bax/Bcl2 ratio on embryonic day 21. The myocardial expressions of BMPR2, BMPR1A, BMP7 and SERCA-2A were decreased,
while the expressions of gremlin and noggin increased on embryonic day 17. On
embryonic day 21, the myocardial expressions of Id1 and SERCA-2A decreased,
while gremlin expression increased.
These results suggest that BMP signaling is downregulated in the lungs and the
heart at early and late stages of nitrofen-induced CDH.

P3904
TSC1/mTOR pathway promotes hypoxia-induced pulmonary hypertension in
mice
Wang Wang 1 , Jie Liu 1 , Huan Guo 1 , Ai-ping Ma 2 , Kai-feng Xu 2 , Jun Wang 1,3 .
1
Physiology, Capital Medical University, Beijing, China; 2 Respiratory Medicine,
Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing,
China; 3 Beijing Key Lab of Respiratory and Pulmonary Circulation Disorders,
Beijing Institute of Respiratory Medicine, Beijing Chao-Yang Hospital, Capital
Medical University, Beijing, China
Background: Chronic hypoxia is a key trigger of pulmonary vascular remodeling
in pulmonary hypertension (PH). The mammalian target of rapamycin (mTOR)
is involved in cell proliferation, which is negatively regulated by Tuberous sclerosis complex 1(TSC1). However, whether TSC1/mTOR pathway is involved in
hypoxia-induced PH is still unknown.
Objective: To find whether TSC1/mTOR pathway is involved in PH and provide
a target for its therapy.
Methods: Endothelial cell-specific mutation of TSC1 in mice (Tek-cre(+)/TSC1fx/+
and Tek-cre(-)/TSC1fx/+ ) (provided by prof. Kai-feng Xu) were used. The mice
were exposed to either hypoxia(10% O2 ) or normoxia (21% O2 ), then the right ventricular systolic pressure(RVSP), and index of right ventricular hypertrophy(RVHI)
were measured. Histological measurement was used to estimate the distal vascular
remodeling. Western blot was used to detect the change of protein expression in
mice lungs.
Results: Those two genotypic mice under normoxia showed no differences. After
hypoxia, RVSP and RVHI of those two genotypic mice was gradually increased,
but Tek-cre(+)/TSC1fx/+ mice were higher after 3 weeks (RVSP: 22.79±0.31
vs. 19.95±0.97mmHg, p<0.05; 0.32±0.01 vs. 0.25±0.02, p<0.05). The small
pulmonary arteries of both Tek-cre(+)/TSC1fx/+ and Tek-cre(-)/TSC1fx/+ showed
progressive medial thicken under hypoxia, but the former was more obvious. The
expression of phosphorylation of S6 (biomarker of mTOR) gradually increased in
lungs of these two genotypic mice exposed to hypoxia in the first 2 weeks, then
decreased. And Tek-cre(+)/TSC1fx/+ mice showed higher amounts.
Conclusion: TSC1/mTOR pathway can promote hypoxia-induced PH in mice,
which provides a novel target for PH therapy.

P3905
Feasibility of eccentric exercise training (ECCt) in monocrotaline (MT) rats:
Effects on survival, echocardiographic and hemodynamic parameters
Irina Enache 1,2 , Stéphane Doutreleau 1,2 , Fabrice Favret 2 , Paola Di Marco 1,2 ,
Cristina Pistea 1 , Bernard Geny 1,2 , Anne Charloux 1,2 . 1 Service de Physiologie et
Explorations Fonctionnelles, Hopitaux Universitaires de Strasbourg, France; 2 EA
3072, Faculté de Médecine, Université de Strasbourg, Strasbourg, France
ECCt may be of interest in patients with pulmonary hypertension (PH) because
cardiac solicitation is much lower during ECC than during concentric exercise,
performed at the same mechanical power.
Aims: We assessed the feasibility, hemodynamic and survival effects of ECCt in
MT rats with PH.
Methods: ECCt on treadmill was initiated 2 weeks after MT injection (40mg/kg)
(30 minutes at 50% of maximal speed, slope: -15°, 5 days/week for 4 weeks).
Trained rats (MTecc, n=13, control ECC (CLecc), n=7) were compared with sedentary rats (MTsed, n=13, CLsed, n=7). Before and after 2 and 4 weeks training,
maximal speed measurement and echocardiography were performed. At 4w, right
ventricular (RV) catheterisation was performed.
Results: The RV systolic pressure was 40±2 mmHg in MT, and 22±1mmHg
in CL rats (p<0.001). Exercise was generally well tolerated. In the MTecc and
MTsed groups, 3 and 2 rats developed right heart failure and died. Maximal speed
significantly increased in trained rats at 4 w (p<0.001) [figure]. Echocardiographic
parameters were not significantly different in MTsed and MTecc (cardiac output
(CO), tricuspid annular plane systolic excursion (TAPSE), pulmonary artery flow
acceleration time (PAAT) [figure]. RV systolic pressure was not different in MTecc
(36±4mmHg) and in MTsed (42±3mmHg).

Conclusion: In this PH model, ECCt was well tolerated and not detrimental to the
hemodynamic condition and survival. Whether ECCt could be an adjuvant therapy
in PH deserve to be further investigated.

P3906
Superior in vivo efficacy of macitentan: Comparison to other endothelin
receptor antagonists
Marc Iglarz, Markus Rey, Patrick Hess, Katalin Kauser, Martine Clozel. Drug
Discovery, Actelion Pharmaceuticals Ltd., Allschwil, Switzerland
Endothelin (ET) receptor antagonists used for the treatment of pulmonary arterial
hypertension present different pharmacological profiles depending on their selectivity and affinity for ET receptors. Macitentan (MACI) is a new dual ETA/ETB
tissue targeting receptor antagonist designed to achieve a more complete ET receptor blockade. To investigate this property, we designed a study in which rats were
given MACI on top of maximally effective doses of either ambrisentan (AMBRI,
ETA selective) or bosentan (BOS, dual ETA/ETB).
First, we measured the effects of single doses of the compounds on mean arterial
blood pressure (MAP) in conscious Dahl salt-sensitive rats equipped with telemetry, and constructed dose-response curves. Maximal effective doses were 30 mg/kg
for MACI and AMBRI and 100 mg/kg for BOS.
Next, we tested the potential for an additive effect of MACI on top of the now
defined maximal effective doses of AMBRI and BOS.
MACI 30 mg/kg further decreased MAP by 17 mmHg when given on top of
AMBRI 30 mg/kg (p<0.05 vs vehicle). In contrast, addition of AMBRI 30 mg/kg
on top of AMBRI 30 mg/kg had no additional effect (5 mmHg vs vehicle, p=0.47),
confirming use of the maximal effective dose of AMBRI. Conversely, AMBRI
30 mg/kg given on top of MACI 30 mg/kg failed to induce any additional MAP
decrease.
In a similar experiment, MACI on top of maximal effective dose of BOS elicited
a further MAP decrease of 21 mmHg (p<0.02 vs vehicle), whereas addition of
BOS had no additional effect.
The add-on effect of macitentan on top of ambrisentan or bosentan confirms that
this novel compound is able to achieve a more complete blockade of ET receptors
and provides evidence for superior efficacy potential.
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P3907
Resveratrol attenuates hypoxic pulmonary vascular remodeling in simulated
high altitude-exposed rats: potential role of Hif-1α/NOX4/ROS inhibition
Tao Wang 1 , Ling-Li Guo 1 , Guang-Ming He 1 , Feng Luo 1 , Fu-Qiang Wen 1,2 .
1
Division of Pulmonary Diseases, State Key Laboratory of Biotherapy, Sichuan
University, Chengdu, Sichuan, China; 2 Department of Respiratory Medicine,
West China Hospital of Sichuan University, Chengdu, Sichuan, China

tion/organisation. Reinfusion of spleen tissue depleted of B-lymphocytes did
not affect thrombus resolution. However, reinfusion of autologous splenic Blymphocytes in previously splenectomized mice normalized thrombus resolution
(Fig. 1).

Objectives: Chronic high altitude hypoxia induces pulmonary vascular remodeling
with medial hypertrophy and luminal narrowing leading to the development PAH.
Pulmonary oxidative stress has been implicated in hypoxic PAH. This study aimed
to investigate the effects of resveratrol, an anti-oxidant polyphenol, on hypoxic
pulmonary vascular remodeling in rats.
Methods: Rats were exposed to simulated high altitude of 6000 m in a hyperbaric
chamber for 8 h/d, for up to 28 days. Resveratrol (10 mg/kg, ip) was daily administered 0.5 h before hypoxia exposure. Rat primary pulmonary arterial smooth
muscle cells (PASMCs) were incubated under hypoxia (2% O2 ) in the presence of
10, 25, or 50 μM resveratrol. Pathophysiological changes and signal transduction
were examined using histochemistry, fluorescence probing, Western blotting and
RT-PCR.
Results: Resveratrol administration significantly reduced hypoxia-induced elevation in mPAP (23.6±2.4 mmHg vs. 30.3±1.9 mmHg; P<0.05) and medial wall
thickness of pulmonary arterioles (16.5±1.8% vs. 22.7±2.4%; P<0.05) in rats.
Resveratrol also decreased pulmonary MDA and H2 O2 levels as indicators of
oxidative stress in hypoxic PAH rats. In vitro studies show that resveratrol dosedependently inhibited hypoxia-induced rat PASMC proliferation and cellular ROS
accumulation. Moreover, resveratrol reduced hypoxia-increased Hif-1α and NOX4
(a ROS contributor) expression both in vitro and in vivo.
Conclusions: Resveratrol attenuates hypoxic pulmonary vascular remodeling in
rats exposed to intermittent simulated high altitude, possibly through its inhibition
on Hif-1α/NOX4/ROS-generated oxidative stress under hypoxia.

P3908
Applying pharmacogenomics to pulmonary arterial hypertension (PAH): A
target-based approach to therapy
Sami Said 1,2 , Sayyed Hamidi 1,2 . 1 Medicine, SUNY at Stony Brook, Stony Brook,
NY, United States; 2 Medicine Service, Northport VA Medical Center, Northport,
NY, United States
Introduction & aims: Pharmacogenomics, the study of how genetic variations
influence the response to drugs, has the desirable objective of tailor-making drugs
for each individual genetic makeup. The successful application of this concept in
oncology provided the rationale for this study. Like cancer, PAH is a heterogeneous
disorder with an unsatisfactory outlook, where responses to drugs often differ in
different forms of the disease.
Methods: We examined 2 experimental models of PH: mice with deletion of the
Vasoactive Intestinal Peptide gene (VIP-/- ), and rats injected with monocrotaline
(MCT), 2 models with comparable, though not identical, phenotypic features. We
analyzed their particular gene alterations, with special reference to genes related to
vascular remodeling and inflammation, and compared phenotypic and genotypic
responses in each model to treatment with VIP.
Results: VIP-/- mice showed overexpression of genes promoting vascular proliferation and inflammation, with underexpression of anti-proliferative genes. VIP
fully corrected all PH features and matching gene expression alterations. MCT
rats, however, showed complex gene expression alterations: As in VIP-/- mice,
those promoting vascular remodeling and inflammation, and others tending to
modulate the PH. Further, VIP treatment failed to correct many of the genotypic
abnormalities, and only partially corrected the phenotype.
Conclusions: This preliminary proof-of-concept study demonstrates the importance of genomic information in determining the therapeutic response to a given
drug. Full validation of the role of pharmacogenomics in PAH must await comparable studies in patients with different forms of the disease.

P3909
Resolution of venous thrombus is depending on B-lymphocytes
Maria Klara Frey, Max-Paul Winter, Arman Alimohammadi,
Adelheid Panzenboeck, Sherin Puthenkalam, Diana Bonderman, Irene Lang.
Cardiology, Medical University Vienna, Austria
Purpose: Splenectomy is associated with complex venous thromboembolism such
as recurrent deep venous thrombosis, portal vein thrombosis, and chronic thromboembolic pulmonary hypertension (CTEPH). The spleen serves not only as a
red blood cell filter but also as immunological organ. The aim of our study was
to decipher the population of spleen cells responsible for misguided thrombus
resolution after splenectomy.
Methods: We utilized a mouse model of stagnant flow venous thrombosis to characterize thrombus resolution. Splenectomy was performed one month before vena
cava ligation. In defined groups, whole spleens, spleens depleted of B-lymphocytes
or B-lymphocytes alone were reinfused intraperitoneally. On days 3,7,14 and 28
after vena cava ligation thrombi were harvested for histology.
Results: Thrombi of splenectomized mice were significantly larger than those
of controls at all time points (ANOVA, n=8, p<0.03). Reinfusion of autologous
whole spleen-homogenates reconstituted a normal pattern of thrombus resolu-

Figure 1

Discussion: Reinfusion of spleen cells restores normal venous thrombus resolution
in a mouse model. Our data demonstrate that splenic B-lymphocytes play a key
role in thrombus resolution.

P3910
Prevention and partial reversal of monocrotaline-induced pulmonary arterial
hypertension (PAH) by hsp90 inhibitors
Christiana Dimitropoulou 1 , Connie Snead 2 , Sheldon Litwin 1 , Yunchao Su 3 ,
John Catravas 2 . 1 Department of Medicine, Georgia Health Sciences University,
Augusta, GA, United States; 2 Vascular Biology Center, Georgia Health Sciences
University, Augusta, GA, United States; 3 Department of Pharmacology, Georgia
Health Sciences University, Augusta, GA, United States
We tested the hypothesis that the hsp90 inhibitor, 17-AAG might reverse the
hemodynamic alterations associated with PAH. PAH was induced in rats by a
single injection of monocrotaline (MCT, 60mg/kg, sc). Four weeks later, a subset
of these animals began receiving 17-AAG (1mg/kg 3xweekly, ip) for an additional
two weeks. Hemodynamics were monitored weekly by high resolution echocardiography. Right ventricular systolic pressure (RVSP) was also measured invasively
at 4 and 6 weeks after MCT. Pulmonary acceleration time (PAT) decreased progressively at 4 and 6 weeks after MCT and reached its nadir at 6 weeks. Similarly,
cardiac output (CO) and velocity time integral (VTI) decreased progressively at 4
and 6 weeks post MCT and reached their nadir at 6 weeks. 17-AAG reversed the
increase in CO and VTI. At 6 weeks post MCT, both values were statistical similar
to those prior to MCT. At 6 weeks post MCT, PAT values in rats treated with
17-AAG between weeks 4 and 6, were higher than those in rats receiving MCT
alone for 6 weeks, but similar to those in rats receiving MCT alone for 4 weeks.
RVSP and the ratio of the right ventricular weight to either the left ventricular +
septum weights (RV/LV+S) or to body weight (RV/BW) increased progressively
in MCT-treated rats and reached their maximum at 6 weeks after MCT. At 6 weeks
post MCT, RVSP, RV/LV+S and RV/BW values in animals treated with 17-AAG
between weeks 4 and 6 were lower than those in rats receiving MCT alone for
6 weeks, but similar to those in rats receiving MCT alone for 4 weeks. These
findings suggest that hsp90 inhibitors prevent and partly reverse cardiopulmonary
hemodynamic changes associated with MCT-induced PAH.

P3911
Profibrotic cytokine TGF-β1 increases endothelial progenitor cell angiogenic
properties
Solene Evrard 1 , Clement d’Audigier 1 , Laetitia Mauge 1 , Dominique Israel-Biet 2 ,
Anne-Marie Fischer 1 , Pascale Gaussem 1 , David Smadja 1 . 1 Hematology,
Universite Paris Descartes, Sorbonne Paris Cite, France; 2 Pneumology,
Universite Paris Descartes, Sorbonne Paris Cite, France
Background: TGF-β1 is a profibrotic cytokine that plays a major role in vascular
biology, and is known to regulate the phenotype and activity of various vascular
cell populations. Because most fibrotic diseases, such as Idiopathic Pulmonary
Fibrosis (IPF), are associated with vascular remodeling and since endothelial
progenitor cells may be involved in this process, we investigated the impact of
TGF-β1 modulation of endothelial progenitor cell angiogenic properties.
Patients/methods: TGF-β1 plasma levels were determined in 64 patients with IPF
and compared to controls. The effect of TGF-β1 on angiogenesis was studied in
vivo in a Matrigel plug model and in vitro on Endothelial Colony Forming Cells
(ECFCs). We studied the effects of inhibiting the expression of the three main
receptors of TGF-β1 in ECFCs using siRNA.
Results: Total TGF-β1 plasma levels were significantly increased in patients with
IPF compared to controls (P < 0.0001). TGF-β1 had proangiogenic effects in vivo
by increasing hemoglobin content and blood vessels formation in Matrigel-plugs
implanted in C57/Bl6 mice and in vitro by enhancing ECFC viability and migration.
The effects were abolished by silencing the three main TGF-β1 receptors.
Conclusions: TGF-β1 is pro-angiogenic in vivo and induces ECFC angiogenic
properties in vitro, suggesting that TGF-β1 may play a role during vascular
remodeling in fibrotic disease states via endothelial progenitor cells.
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P3912
Unique receptor dissociation kinetics of the novel endothelin receptor
antagonist macitentan
John Gatfield, Celia Mueller Grandjean, Thomas Sasse, Beat Steiner,
Pauline Steiner, Marc Iglarz, Katalin Kauser, Martine Clozel, Oliver Nayler.
Drug Discovery, Actelion Pharmaceuticals Ltd, Allschwil, Switzerland
Association and dissociation rates of G protein-coupled receptor antagonists can
influence their in vivo pharmacological activity, such as duration of action, activity
in situations of increased agonist concentrations and ultimately clinical efficacy.
Using signaling assays in human pulmonary arterial smooth muscle cells (PASMC),
we investigated the endothelin (ET) receptor inhibition kinetics of macitentan, a
novel ET receptor antagonist currently in phase 3 clinical trials in pulmonary
arterial hypertension, and compared them with the kinetics of bosentan and
ambrisentan.
Calcium flux assays showed that macitentan, but not ambrisentan or bosentan,
increased in potency (10-fold) upon prolongation of antagonist pre-incubation
time from 10 min to 120 min, indicating slow apparent association of macitentan
with ET receptors. Macitentan furthermore displayed a slow receptor dissociation
rate, as inhibition of ET-1-induced calcium flux persisted for more than 60 min
after macitentan wash-out. Conversely, bosentan and ambrisentan did not maintain receptor blockade after washout and displayed a ∼15-fold shorter receptor
occupancy half life than macitentan. The slow dissociation kinetics rendered macitentan an efficient antagonist of ET-1-induced IP3 synthesis and ET-1-induced
sustained calcium flux across the whole range of ET-1 concentrations tested. In
contrast, bosentan and ambrisentan did not display antagonism against high ET-1
concentrations in these assays.
In pulmonary arterial smooth muscle cells, macitentan is a slow-offset competitive
antagonist and, unlike ambrisentan and bosentan, capable of efficient receptor
blockade in functional assays irrespective of the ET-1 concentration.

P3913
Pulmonary gene expression of tenascin-C and fibronectin in chronic
obtructive pulmonary disease (COPD)
Mariana Munoz-Esquerre 1 , Susanna Estany 1 , Marta López 1 ,
Maria Molina-Molina 1 , Ignacio Escobar 1 , Rosa M. Penin 2 , Victor Peinado 3 , Joan
A. Barberà 3 , Jordi Dorca 1 , Salud Santos 1 . 1 Respiratory Medicine- Pulmonary
Research Group- IDIBELL, Hospital Universitari de Bellvitge, Hospitalet de
Llobregat, Barcelona, Spain; 2 Pathology Department, Hospital Universitari de
Bellvitge, Hospitalet de Llobregat, Barcelona, Spain; 3 Respiratory MedicineIDIBAPS, Hospital Clínic de Barcelona, Barcelona, Spain
Background: COPD is characterized by pulmonary vascular remodeling and is
associated with high prevalence of cardiovascular events regardless of other risk
factors. Tenascin-C (TNC) and fibronectin (EDA-FN) are extracellular matrix proteins involved in cardiovascular pathology and in lung fibroproliferative diseases.
Our principal aim was to elucidate whether this lung gene expression is different
between COPD and smokers patients.
Methods: Specimens of lung tissue from two groups, COPD and smokers without
COPD, both who required surgery for lung cancer were studied. Clinical and
spirometric data were collected. Gene expression was measured by quantitative
polymerase chain reaction (Real time PCR) using comparative method (Ct) and
RQ (fold change ratio) as a unit of measure.
Results: Ten of the 28 patientes had COPD (FEV1 , 69m3% ref.; DLCO, 67±5%
ref.) and 18 were only smokers (FEV1 , 92±3% ref.; DLCO, 86±4% ref.). There
was no difference in the prevalence of cardiovascular risk factors between groups.
The expression of TNC and EDA-FN (mean±SEM) in COPD group was 17,6±6
and 5,1±1 respectively, versus 15,5±5 and 3,9±1 in the control group (p NS).
In multivariate analysis, only the active smoking was associated with higher
expression of TNC (β=24,588; p=0,002) but not with the COPD condition.
Conclusions: In our study, there were no differences in the gene expression of
TNC and EDA-FN in lung tissue of COPD patients compared to smokers without
COPD. However, we found an increased expression of TNC in relation to active
smoking, so it might have a role in the pathogenesis of COPD, although the
mechanisms involved in cardiovascular disease require other specific studies.
Funded by FUCAP 2011.

P3914
Effects of a soluble guanylate cyclase stimulator, BAY 41-8543, upon right
ventricular function in experimental pulmonary embolism
John Watts, Michael Gellar, Mary-Beth Fulkerson, Jeffrey Kline. Emergency
Medicine, Carolinas Medical Center, Charlotte, NC, United States
Background: Pulmonary embolism (PE) increases pulmonary vascular resistance
(PVR) and may cause right ventricular (RV) dysfunction, leading to poor clinical
outcome. Our studies show BAY 41-8543 reduces PVR in experimental PE (Watts,
J.A. et al., Crit Care Med 2011; 39:2700-2704), but effects upon RV function were
previously unknown.
Aims: The studies test if soluble guanylate cyclase stimulator (BAY 41-8543)
treatment protects RV function in experimental PE.
Methods: Experimental PE was induced in anesthetized, Sprague-Dawley rats by
infusing 25μm polystyrene microspheres in the right jugular vein producing severe
PE (2.6 million/100 gm body wt, 5 hrs) or moderate PE (2.0 million/100 gm,

18 hrs). PVR was estimated in-Vivo. Heart function was studied ex-Vivo using
Langendorff technique.
Results: Moderate PE produced a significant 3-fold increase in PVR, which was
prevented by BAY 41-8543 (50 μg/kg, I.V.) treatment (Control 0.6±0.04; PE
1.9±0.2; PE + BAY 41-8543 0.7±0.04 mmHg/ml/min). Moderate PE caused a
significant decrease in RV peak systolic pressure (PSP, Control 39±1 mmHg
vs. 19±3 PE), +dP/dt (1192±93 mmHg/sec vs. 444±64) and -dP/dt (-576±60
mmHg/sec vs. 278±40). BAY 41-8543 significantly improved all three indices
of RV function (PSP 35±3.5, +dP/dt 1128±100, -dP/dt -568±87). Severe PE
caused significant RV dysfunction (PSP 26±2, -dP/dt -369±29) and BAY 41-8543
protected RV function (PSP 34±2, -dP/dt -535±41).
Conclusions: Experimental PE increases PVR and produces RV dysfunction.
Treatment of the animals with the soluble guanylate cyclase stimulator, BAY
41-8543, reduces PVR and improves RV function.

P3915
Fluorescence activated cell sorting for simultaneous assessment of nine
surface markers of circulating endothelial progenitor cells in pulmonary
hypertension
Vasile Foris 1,2 , Gabor Kovacs 1,2 , Leigh Marsh 2 , Maria Tscherner 1,2 ,
Andrea Olschewski 1,2 , Horst Olschewski 1,2 . 1 Pulmonology, Medical University
of Graz, Austria; 2 Ludwig Boltzmann Institute for Lung Vascular Research,
Ludwig Boltzmann Institute for Lung Vascular Research, Graz, Austria
Background: The role of circulating endothelial progenitor cells (EPCs) in pulmonary hypertension (PH) patients is unknown. In this pilot study we established
a nine-colour staining assay for the Fluorescent Activated Cell Sorting (FACS) to
characterize the circulating EPCs in PH patients as compared to healthy controls.
Patients and methods: Peripheral and central venous blood was taken from PH
patients and healthy controls. Mononuclear blood cells were isolated by means
of density gradient centrifugation. The cells were simultaneously stained with
fluorescent conjugated antibodies against the cell surface markers c-kit, CXCR2,
VEGFR2, CD34, CD14, CD31, CD133, CD16, and CD45. EPCs were defined as
CD34+ CD133+ VEGFR2+ cells.
Results: N=10 PH patients (n=4 idiopathic, n=3 chronic thromboembolic, n=3 left
heart disease), mean pulmonary artery pressure: 42±14 mmHg, pulmonary vascular resistance: 539±290 dyn · s/cm5 ) and n=10 healthy controls were included. No
spectral overlap occurred during the nine-colour staining assessment. Circulating
EPCs counted from peripheral and central blood revealed no significant differences.
All cells were CD45+, suggesting their hematopoietic origin. CD34+ cells were
significantly decreased in PH patients as compared to controls (0.3% vs. 1.8% of
the mononuclear gate, p<0.005). EPCs were significantly lower in PH patients vs.
control (2% vs. 44% of CD34+CD133+ cells, p<0.0001).
Conclusion: These preliminary results suggest that multi-colour FACS is suitable
for EPC quantification and characterization. Further studies are necessary to define
distinct circulating EPCs as markers of PH.

403. Pulmonary circulation: clinical end-points
and clinical physiology
P3916
Assessment of tissue velocity imaging of both ventricules in vasoreactive
patients
Ekaterina Kobal, M. Saidova, N. Danilov, O. Arkhipova, T. Martynyuk,
I. Chazova. Cardiology, Russian Cardiology Research and Production Complex,
Moscow, Russian Federation
The purpose: To estimate dynamics of right and left ventricular systolic and diastolic function by estimation Sa, Ea of the lateral tricuspid and mitral valve annulus
during acute pharmacological testing (APhT) with inhaled nitric oxide (iNO) in
patients with idiopathic pulmonary arterial hypertension (IPAH).
Materials and methods: In the study we included 11 pts (11 females) with
IPAH aged 31-51 (mean age 39,8±7,4 years). All pts were performed right heart
catheterization (RHC) with APhT and noninvasive vasodilator testing with iNO
(20ppm for 10 min) before two hours to RHC. The estimation of SPAP was
performed initially at rest and then at 10 min of nitric oxide Inhalation. All pts
were responders. Echo included routing parameters and TVI was used for the
estimation of systolic and diastolic function of RV/LV before and after APhT.
Results: In pts with IPAH (functional class II-III, WHO) the mean value of
tricuspid regurgitation (TR) gradient was 64,8±11,5mmHg. In all pts included
in the study the degree of TR was at least III. Taking into account right atrial
pressure levels mean SPAP was 75±11,6mmHg by Transthoracic Doppler Echocardiography (TDEcho.) before APhT. Mean SPAP was 47,5±6,2mmHg. by echo
after APhT. According to RHC data mean SPAP was 76,8±16,6mmHg. before
test and 46,6±7,9mmHg after iNO. We found no significant dynamic of routine
echo parameters. To 10’ of iNO there was significant improvement Sa, Ea of RV
during APhT with iNO. There was improvement Sa, Ea of LV but not significant.
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Conclusion: TDEcho. may be used for an accurate assessment of vasodilator
response as compared to RHC data. During APht with iNO only Sa, Ea of RV
may be used for detecting vasoreactive patients.

P3917
Subtle assessment of quality of life in PH patients on inhaled iloprost
treatment
Vera Reuber, Henning Tiede, Frank Reichenberger, Robert Voswinckel,
Friedrich Grimminger, Werner Seeger, Ardeschir Ghofrani. University of Giessen
Lung Center, University Hospital, Giessen, Germany
Background: Pulmonary hypertension (PH) is a disease characterized by vasoconstriction, remodeling of the small pulmonary vessels, and a lack of endogenous
prostacyclin. Prostacyclin and its analogues are potent vasodilators and widely
used in PH treatment. Information on the quality of life of PH patients is limited.
Methods: 74 patients who suffer from different forms of PH and receive inhaled
Iloprost, either as first line or as add-on therapy, are followed. Patients received
questionnaires concerning multiple aspects of their quality of life. NYHA functional class (NYHA), 6-minute-walk-distance (6MWD), results of the right-heart
catheterization, and biomarker levels were recorded at the moment of baseline and
follow-up (Nov. 2007 - Feb. 2009).
Results: 76% of patients described an improved state of health compared with the
situation before start of inhalation. Furthermore significant correlations between
quality of life and other important measures of PH could be shown. Improvements
of NYHA-class, 6MWD, laboratory values (uric acid, BNP) and also of hemodynamic measurements (i.e. mPAP, PVR, CO, CI) during inhalative therapy with
iloprost were detected. 6MWD improved significantly from 314.2±128.8 m to
354.4±131.0 m (p<0.001). 11 patients (23%) could improve their NYHA-class, 32
(66.6%) stayed unchanged and 5 (10.4%) deteriorated. These differences between
baseline and follow up are significant (p<0.001).
Conclusion: Quality of life is an important measure for PH patients. Improvement
in quality of life correlated very well with other important measures of PH.

P3918
The clinical relevance of heart rate increase in the interpretation of
six-minute walk test in pulmonary hypertension
Gabor Kovacs 1,2 , Christina Stöckl 1 , Alexander Avian 3 , Xhylsime Kqiku 1 ,
Vasile Foris 2 , Maria Tscherner 1,2 , Horst Olschewski 1,2 . 1 Pulmonology, Medical
University of Graz, Austria; 2 PL-D, Ludwig Boltzmann Institute for Lung
Vascular Research, Graz, Austria; 3 Medical Informatics, Statistics and
Documentation, Medical University of Graz, Austria
Background: Six-minute walk test (6MWT) is an important prognostic marker in
pulmonary hypertension (PH). We hypothesized that clinical improvement might
not only be characterized by an increased walk distance but also by changes in
Borg dyspnea score (BDS) and heart rate.
Patients and methods: Patients with PH and subjects without PH but with abnormal exercise-induced pulmonary arterial pressure (PAP) increase were included.
Each patient performed a 6MWT with “normal”, “less than normal” and “more
than normal” effort.
Results: 23 patients with PH (n=11pulmonary arterial hypertension, n=10 chronic
thromboembolic PH, n=2 other; mean PAP: 40±12mmHg) and 6 subjects with
abnormal exercise-induced PAP increase (resting mean PAP: 16±4mmHg) participated. 6MWT were 482±98, 447±80 and 402±82m in the walks with “more
than normal”, “normal” and “less than normal” effort (472±104 vs 437±84 vs
392±84m in PH patients). The respective BDS and heart rate increase was 3.2±1.5,
2.0±1.2 and 0.7±0.9, and 38±16, 31±14 and 23±14 min-1 (3.0±1.4, 2.0±1.3 and
0.8±0.9, and 40±16 vs 34±13 vs 23±15 min-1 in PH patients). The difference
in walk distance between “less than normal” and “more than normal” tests was
associated with the difference in heart rate increase during the test (p=0.001, r=0.61
in all subjects; p<0.001, r=0.76 in PH patients). On average, an 80m increase in
6MWT was associated with an additional 15 min-1 heart rate increase. Between
the BDS and 6MWT there was no significant correlation.
Conclusion: Based on our pilot study, heart rate may be suitable to assess the
effort level of subjects and may be incorporated to refine 6MWT in the follow-up
of PH patients.

P3919
Wrist actigraphy predicts outcome in patients with pulmonary hypertension
Silvia Ulrich 1 , Manuel Fischler 2 , Rudolf Speich 3 , Konrad E. Bloch 4 .
1
Heart-Vessel-Thorax, Respiratory Clinic, University Hospital, Zurich,
Switzerland; 2 Internal Medicine, City Hospital Waid, Zurich, Switzerland
Rationale: Pulmonary hypertension (PH) impairs quality of life, exercise and
survival. Simple measures to monitor the disease are needed. We tested whether
actigraphy by a wrist-worn device in the patients home reflects disease severity in
PH patients.
Methods: We studied 23 outpatients with precapillary PH (15 females) in WHO
functional classes II-IV. Evaluations comprised clinical examination and actigraphy
during 2 weeks while patients pursued their usual life at home. Actigraphies were
correlated with clinical data and mean pulmonary artery pressure (mPAP). Deaths,
lung transplantations and pulmonary endarterectomy were recorded during 4 years.

Results: Actigraphies revealed a mean±SD day-time with activity of 14:57±1:14
hours, activity counts were 146±125/min. Very severely impaired patients (mPAP
50±7 mmHg) rested more time immobile during nights (8:25±1:18h) and were
less active during days (54±44 counts/min) compared to modestly impaired patients (mPAP 33±7 mmHg; night-time immobile 6:58±0:39h; day-time activity
229±148 counts/min, P<0.05 all instances). Of 19 patients followed for 4 years, 5
died, 1 underwent lung transplantation. Kaplan-Meier analysis revealed a shorter
survival without lung transplantation in patients being active for less than 15h
per day compared to patients with more than 15h of activity per day (log-rank
P=0.026).
Conclusion: A long nocturnal rest and reduced day-time activity recorded by
actigraphy are associated with severe hemodynamic impairment and reduced survival in patients with PH. Therefore, wrist actigraphy performed during everyday
life in the patient’s home holds promise as a simple tool for assessment of disease
severity and prognosis in patients with PH.

P3920
Central venous-to-arterial carbon dioxide difference (CO2 GAP) in patients
with arterial pulmonary hypertension: A pilot study
Marcelo Rocha, Fabrício Costa, José Erirtônio Façanha Barreto. Pulmonology,
Hospital de Messejana, Fortaleza, CE, Brazil Pulmonology, Hospital de
Messejana, Fortaleza, CE, Brazil Interventionist Cardiology, Hospital de
Messejana, Fortaleza, CE, Brazil
Pulmonary arterial hypertension (PAH) is characterized by increased pulmonary
vascular resistance that can lead to right failure and death. Right ventricular (RV)
function is a major determinant of functional capacity and prognosis in PAH,
with a reduced survival in patients with decreased cardiac index. Several studies
have already shown that venous-to-arterial CO2 difference (CO2 GAP: PvCO2
minus PaCO2) is inversely correlated to cardiac index (CI) in septic and non-septic
circulatory failure.
Objectives: To analyze the value of the CO2 GAP in PAH patients and its
relationship with the cardiac index.
Methods: The right heart catheterization was performed using the Seldinger technique with a 8F sheath inserted via the basilica vein. Cardiac output was measured
using thermodilution technique.
Results: We analyzed 26 patients with PAH (80% women and 20% men). 86%
were classified as WHO group 1(34% had idiopathic PAH) and 7% were WHO
group 4 (chronic thromboembolic pulmonary hypertension). Most patients were
in NYHA functional class II (50%) and the mean 6-min walk distance was 451
meters. At the time of enrollment, 78% were treated with pulmonary vasodilators
(39% sildenafil alone and 39% sildenafil + bosentana). CI, CO2 GAP and central
venous oxygen saturation (ScvO2) were compared by Pearson correlation. We
found a negative correlation between CI and CO2 GAP (R square 0,15 and p:
0,04) and a positive correlation between CI and venous O2 saturation (R square
0,44 and p: 0,0002).
Conclusion: In PAH patients, the CO2 GAP may be a useful tool to analyze right
ventricular function. Future research should analyze its value in the prognosis of
PAH patients.

P3921
Psychometric validation of the living with pulmonary hypertension
questionnaire in pulmonary arterial hypertension patients
Nicola Bonner 1 , Linda Abetz 1 , Juliette Meunier 2 , Mirko Sikirica 3 . 1 PRO,
Adelphi Values, Bollington, Cheshire, United Kingdom; 2 Statistics, Mapi
Consultancy, Lyon, France; 3 GHEOR General Medicine, Bayer Healthcare,
Berlin, Germany
Background: The Living with Pulmonary Hypertension questionnaire (LPH) was
adapted from the Minnesota Living with Heart Failure Questionnaire for use in
patients with pulmonary arterial hypertension (PAH).
Objectives: To confirm the structure, assess the psychometric properties and
provide guidance for the interpretation of the LPH.
Methods: LPH was given at baseline and last visit (week 12) to patients with
PAH as part of a double blind, Phase III, clinical trial; this data was used to
perform the LPH validation analyses: description of items, scores and quality
of completion, construct validity, reliability, clinical validity and responsiveness.
Analyses to provide an estimation of the Minimal Important Difference (MID) for
the LPH scores were performed.
Results: The LPH Emotional and Physical scores met the criteria for convergent and discriminant validity; for the total score all but two items met the test
for item convergent validity. Internal consistency reliability of the LPH scores
was demonstrated by Cronbach’s alpha values of >0.70 for all LPH scores. The
LPH Physical and Total scores discriminated between World Health Organisation
(WHO) Functional classes and 6 Minute walking test scores, indicating clinical
validity and were also responsive to change in clinical severity, as measured by
change in WHO functional class and Borg CR 10 Scale. Further investigation is
required to confirm the responsiveness of the Emotional score. Estimation of MID
using distribution-based methods indicated a change of 3 points for the sub-scales
and 7 for the total score to be clinically meaningful.
Conclusion: The LPH is a valid and reliable instrument.
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P3922
Modern age pathology of pulmonary arterial hypertension
Elvira Stacher 1,2,3 , Brian Graham 3 , James Hunt 3 , Aneta Gandjeva 3 ,
Steve Groshong 4 , Vallerie McLaughlin 5 , Marsha Jessup 5 , William Grizzle 6 ,
Carlyne Cool 3 , Rubin Tuder 3 . 1 Institute of Pathology, Medical University of
Graz, Austria; 2 Ludwig Boltzmann Institute for Lung Vascular Research, Ludwig
Boltzmann Society, Graz, Austria; 3 Program in Translational Lung Research,
Division of Pulmonary Sciences and Critical Care Medicine, Anschutz Medical
Campus, Aurora, CO, United States; 4 Department of Pathology, National Jewish
Hospital, Denver, CO, United States; 5 Cardiovascular Center, University of
Michigan Health System, Ann Arbor, MI, United States; 6 Department of
Pathology, University of Alabama, Birmingham, AL, United States
Introduction: The impact of modern treatments of pulmonary arterial hypertension (PAH) on pulmonary vascular pathology remains unknown. The last series
reporting the pathology of severe pulmonary hypertension date back two decades,
well before usage of current therapies for the disease.
Methods: Assessment of pulmonary vascular remodelling and inflammation in 62
PAH and 28 control explanted lungs systematically sampled, with matched clinical data. The tissue was obtained by the Pulmonary Hypertension Breakthrough
Initiative.
Results: Total wall, intima, and media fractional thicknesses of pulmonary arteries
were increased in the PAH group versus the controls, and correlated with pulmonary
hemodynamics. Despite a high variability of morphological measurements within
a given PAH lung and among all PAH lungs, pathological subphenotypes were
detected in cohorts of PAH lungs. This included a subset of lungs lacking intima
or media remodeling, which had similar numbers of profiles of plexiform lesions
as those in lungs with more pronounced remodeling. Perivascular inflammation
was present in a high number of PAH lungs and correlated with mean pulmonary
arterial pressure (mPAP) as well as intima and total wall thickness. The number of
profiles of plexiform lesions was significantly lower in lungs of patients who were
never treated with prostacyclin or its analogues.
Conclusions: Our results indicate that multiple features of pulmonary vascular
remodeling are present in patients treated with modern PAH regimens. Perivascular
inflammation may have an important role in the processes of vascular remodeling,
all of which may ultimately lead to increased pulmonary artery pressure.

P3923
The proANP increase during exercise may predict the PAP increase in
connective tissue disease patients at risk of PAH
Maria Tscherner 1,2 , Gabor Kovacs 1,2 , Friedrich Fruhwald 3 , Robert Maier 3 ,
Barbara Obermayer-Pietsch 4 , Alexander Avian 5 , Vasile Foris 2 ,
Horst Olschewski 1 . 1 Internal Medicine, Division of Pulmonology, Medical
University of Graz, Austria; 2 PLD, Ludwig-Boltzmann-Institute for Lung
Vascular Research, Graz, Austria; 3 Internal Medicine, Division of Cardiology,
Medical University of Graz, Austria; 4 Internal Medicine, Division of
Endocrinology and Metabolism, Medical University of Graz, Austria; 5 Institute
for Medical Statistics, Medical University of Graz, Austria
Background: Natriuretic peptides (brain natriuretic peptide (BNP) and atrial natriuretic peptide (ANP)) are produced in cardiomyocytes of different myocardial
regions. In case of dilation of the heart, BNP and ANP are excessivly released
into the circulation. BNP is used as a biomarker in patients with chronic heart
failure and pulmonary hypertension (PH). ANP is a marker of acute cardiac stress
and may reflect actual hemodynamic changes during exercise. In connective tissue
disease (CTD) an excessive increase of pulmonary pressure may represent an early
stage of pulmonary vascular disease and may be clinically relevant.
Patients and methods: We investigated plasma levels of proANP and NTproBNP
during right heart catheterization at rest and exercise in patients with CTD without
PH. The levels at rest and during exercise were compared by Wilcoxon signed
rank test. The correlations between the changes of meanPAP and NTproBNP as
well as meanPAP and proANP were calculated by Spearman’s test.
Results: N=47 patients (resting meanPAP: 16±3 mmHg, meanPAP at maximal
exercise: 37±8 mmHg) were included. NTproBNP and proANP significantly increased from rest to exercise (NTproBNP rest: 91±102 pg/mL, max. exercise:
96±96 pg/mL, p<0.001; proANP rest: 2.43±1.22 pg/mL, maximal exercise:
2.92±1.33 pg/mL, p<0.001). The increase in proANP levels between rest and
maximal exercise significantly correlated with the increase in meanPAP (p= 0.007,
r= 0.404), but there was no significant correlation for NTproBNP (p=0.606).
Conclusion: Our results suggest that the exercise induced increase of proANP in
patients with connective tissue disease may indicate the exercise-induced increase
in PAP.

P3924
Prognostic value of pulmonary function testing in idiopathic pulmonary
hypertension – The most relevant differences between survivors and
non-survivors in three-years observation study
Monika Szturmowicz 1 , Aneta Kacprzak 1 , Monika Franczuk 2 ,
Agnieszka Skoczylas 3 , Anna Fijalkowska 4 , Marcin Kurzyna 5 ,
Stefan Wesolowski 2 , Adam Torbicki 5 . 1 Dept. of Lung Diseases, National
Tuberculosis and Lung Diseases Research Institute, Warsaw, Poland; 2 Dept. of
Pathophysiology, National Tuberculosis and Lung Diseases Research Institute,
Warsaw, Poland;3 Outpatients Department, Pulawska Medical Center, Warsaw,

Poland; 4 Dept. of Radiology, National Tuberculosis and Lung Diseases Research
Institute, Warsaw, Poland; 5 Dept. of Cardiology, European Health Center,
Warsaw, Otwock, Poland
Introduction: The risk stratification in idiopathic pulmonary hypertension (IPAH)
is currently based on hemodynamic and functional parameters. Clinical significance
of pulmonary function testing (PFT) is not well defined.
Aim: The aim of the study was to analyze the prognostic value of PFT in IPAH
patients (pts) during three-years observation period.
Material: 65 IPAH pts, mean age 41.5 (±14.5) years, mean (m)PAP – 57.3 (±12.5)
mmHg, mRAP – 8.9 (±5.2) mmHg, mCI – 2.5 (±0.7) L/min/m2 , msatO2mv - 56.8
(±9.1)%. PFT was performed in all of the patients according to ERS guidelines.
Survival time was assessed from PFT till the death, lung transplantation or the end
of observation time. The prognostic value of selected variables was tested by Cox
proportional hazards regression analysis.
Results: The following differences in median PFT values between survivors (50
pts) and non-survivors (15 pts) were noted: FEV1 (%pred.) – 100.2 vs 85.8
(p=0.01), FEV1/VC – 0.77 vs 0.74 (p=0.03), VC (%pred.) 109.2 vs 103.1 (ns),
MMEF (%pred.) – 75.8 vs 46.4 (p=0.02), DLCO (%pred.) – 74.2 vs 52.0 (p=0.005),
TLC-VA (ml) – 660 vs 1170 (p=0.005). DLCO (%pred) (HR: 0.97, p=0.005) and
TLC-VA (HR: 2.15, p=0.03) were significant prognostic variables in univariate
analysis. DLCO<60%pred, pO2<60 mmHg and satO2mv< 63% were significant
prognostic indicators in multivariate analysis.
Conclusions: Three- years survivors comparing to non-survivors had significantly
higher DLCO% pred. and less disturbances of gas distribution expressed as TLCVA. Nevertheless only DLCO %pred. was an independent prognostic variable.

P3925
Acquisition of echo-Doppler parameters of pulmonary hypertension in COPD
Andrew Goudie, Pippa Hopkinson, William Anderson, Brian Lipworth,
Allan Struthers. Centre for Cardiovascular and Lung Biology Research,
University of Dundee, United Kingdom
Background: Pulmonary hypertension in COPD is of key prognostic significance.
Doppler echo in the presence of TR can estimate RVSP/sPAP. Acquisition rates
and TR jet quality are reduced in COPD due to hyperinflation. TR jet quality
influences pressure estimation accuracy. An alternative assessment for PH is the
time to peak pulmonary flow velocity, pulmonary acceleration time(ACT). An
ACT <105 ms suggests PH. We examined the availability/quality of TR jet vs.
pulmonary flow waves (PFW) in COPD.
Methods: COPD patients were invited for echo and PFTs. Availability/quality of
TR jet and PFWs were assessed. RVSP was calculated from the max. TR velocity.
RAP=10 mmHg. ACT was a 3 measurement avg. using pulse wave Doppler placed
in the right ventricular outflow tract.
Results: A total of 63 patients were screened, 63% male. Mean age 67.8
years(SD8.3); FEV1 1.2 L(0.5);FEV1 % 47.3%(16.7);RV/TLC 55%(8.8);SaO2
95.0%(3.6). TR was detected in 43 patients(68%) where TR jet was sufficient
for RVSP measurement in 28(44% of total cohort). TR jet quality was poor, fair,
good and excellent in 17,10,12, and 4 subjects respectively. Mean RVSP 43 mmHg,
95% CI[39-47]. ACT was measurable in 61 patients(97%) with good or excellent
quality PFWs in 58 (95%). Mean ACT 113 ms, 95% CI[108-118]; mean mPAP
25 mmHg, 95% CI[23-28]. Subcostal vs. parasternal acquisition of ACT resulted
in superior availability and quality in 80% of patients.
Conclusion: Contrasting RVSP, ACT is available in almost all COPD patients. TR
jet quality is commonly poor whereas that of PFWs is frequently excellent due to
the ease of subcostal acquisition. These findings suggest that in addition to RVSP,
ACT should be measured routinely when assessing COPD patients for PH.

P3926
Telemetric right ventricular pressure measurements and serial
echocardiography in experimental pulmonary arterial hypertension
Michiel Alexander de Raaf, Ingrid Schalij, Anton Vonk-Noordegraaf, Frances de
Man, Harm Jan Bogaard. Department of Pulmonary Medicine, VU University
Medical Center, Amsterdam, Netherlands
This study characterized hemodynamic changes in the Sugen-Hypoxia (SuHx)
model by telemetric acquisition and echocardiography. The SuHx rat model is
based on the combined exposure to the VEGF-receptor inhibitor SU5416 and
hypoxia and is used in Pulmonary Arterial Hypertension (PAH) research due its
histological features resembling the plexogenic pulmonary vascular remodeling
seen in human PAH.
SU5416 (25 mg/kg s.c.) was administered and animals were housed at 10%
oxygen for 4 weeks, followed by re-exposure to normoxic conditions. Telemetric
right ventricular pressure acquisition was continuous from surgery onwards. Serial
echocardiography was performed weekly under anesthetic conditions. Spearman
correlations were calculated between echocardiographic parameters and telemetric
RVSP.
Telemetric RVSP increased immediately after administration of SU5416 and exposure to hypoxia. In the consecutive re-exposure to normoxic conditions, a
considerable interindividual variability was observed. Echocardiographic parameters as Tricuspid Annular Plane Systolic Excursion (TAPSE), Right Ventricular End
Diastolic Diameter (RVEDD) and Pulmonary Artery Acceleration Time divided
by cardiac cycle length (PAAT/cl) showed hypoxic adaptation, but post-hypoxic
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differences were less pronounced. RVEDD, but not PAAT/cl and TAPSE was
significantly correlated to RVSP.
Telemetry and echocardiography both show a progressive response in the hypoxic
period. Individual variability among animals resulted in different RVSP-responses
upon re-exposure to normoxic conditions. RVEDD correlated significantly with
RVSP, whereas TAPSE and PAAT/cl seemed not suitable as surrogate markers for
RVSP.

P3927
Correlation of computed tomography measurement of small puomonary
vessels with hemodynamic factors in pulmonary arterial hypertension
Yukiko Matsuura, Toshihiko Sugiura, Naoko Kawata, Nobuhiro Tanabe,
Koichiro Tatsumi. Respirology, Graduation School of Mrdicine, Chiba University,
Chiba, Japan

P3929
Change in diffusing capacity for carbon monoxide as a predictor of outcomes
in connective tissue disease-associated pulmonary arterial hypertension:
Analysis from the REVEAL registry
Roham Zamanian 1 , Kristina Kudelko 1 , Dave Miller 2 , Michael McGoon 3 ,
Raymond Benza 4 , Paul Hassoun 5 , Mark Nicolls 1 , Lorinda Chung 6 . 1 Division of
Pulmonary & Critical Care Medicine, Stanford University School of Medicine,
Stanford, CA, United States; 2 Statistical Analysis, ICON Late Phase & Outcomes
Research, San Francisco, CA, United States; 3 Division of Cardiovascular
Diseases, Mayo Clinic, Rochester, MN, United States; 4 Division of Cardiology,
Allegheny General Hospital, Pittsburgh, PA, United States; 5 Division of
Pulmonary and Critical Care Medicine, Johns Hopkins University, Baltimore,
MD, United States; 6 Immunology & Rheumatology, Stanford University Medical
Center, Palo Alto, CA, United States

Background: Previous studies have shown that the percentage of total crosssectional area of small pulmonary vessels (CSA) for the lung area assessed
on computed tomography (CT) is significantly correlated to pulmonary arterial
pressure in patients with severe emphysema.
Purpose: We aimed to study correlation of the percentage of CSA less than
5mm2 (%CSA<5) with hemodynamic factors in patients with pulmonary arterial
hypertension (PAH).
Materials and methods: 14 subjects (5 male, 53±12 yrs) with PAH underwent
noncontrast CT scan and right heart catheterization (RHC). Three CT slices were
selected from noncontrast CT images. The upper cranial slice was taken approximately 1 cm above the upper margin of the aortic arch, the middle slice was
taken approximately 1 cm below the carina, and the lower caudal slice was taken
approximately 1 cm below the right inferior pulmonary vein. We measured CSA
less than 5mm2 and lung area from each images, and calculated the percentage
of total CSA for the lung area(%CSA<5). The correlation of %CSA<5 and
hemodynamic data obtained by RHC were evaluated.
Results: %CSA<5 was 1.12±0.26%. mean pulmonary arterial pressure(mPAP),
systolic pulmonary arterial pressure (sPAP) and pulmonary vascular resistance
(PVR) were 41±15 mmHg, 65±27 mmHg and 536±332 dyne sec cm-5 , respectively. The correlation coefficient of %CSA <5mm2 with sPAP, mPAP and PVR
were -0.60 (P=0.02), -59 (P=0.03) and -0.60 (P=0.02), respectively.
Conclusions: %CSA<5 measured on CT images significantly correlate with sPAP,
mPSAP and PVR in subject with PAH.

Background: Change in diffusing capacity for carbon monoxide (DLCO) is a
more powerful predictor of outcomes than baseline DLCO in connective tissue
disease (CTD)-associated pulmonary arterial hypertension (PAH).
Aims and objectives: We sought to validate these findings in a larger, multi-center
CTD-APAH cohort.
Methods: CTD-APAH patients (pts) in the Registry to EValuate Early And Long
Term PAH Management (REVEAL), comprising 3515 pts with PAH from 56
US centers, were divided into 3 cohorts based on change in DLCO over time:
1) decreased by >10% (DLCOdec ), 2) unchanged within ±10% (DLCOstab ), 3)
increased by >10% (DLCOinc ). Two-year survival after second DLCO assessment
was evaluated.
Results: 249 CTD-APAH pts were analyzed. Most pts were women (87.9%),
with Ssc-APAH (73.9%), functional class II & III symptoms (77.9%), and on
PAH therapies (83.9%). While 66.3% of pts were stable over time, 25.3% had
reduced (-20.1±12.4%) and 8.4% improved (25.1±18.2%) DLCO. Mean time
between DLCO measurements did not differ between DLCOdec and DLCOinc pts
(34.6±28.6 vs. 29.7±25.2 mos., P>0.05). All deaths (80) occurred in DLCOdec
and DLCOstab cohorts. The DLCOinc cohort had the best 24-month survival (logrank p=0.007, DLCOinc vs. DLCOstab ). Multivariable analysis showed DLCOdec
as a predictor of worst survival (HR 2.8, CI=1.65-4.73, P<0.001).
Conclusion: Increase in DLCO by >10% was associated with improved outcomes
in CTD-APAH. Identification of mechanisms and role of therapies in DLCO
enhancement needs further investigation and may provide significant insights into
future clinical care of patients with PAH.

P3928
Does lung function predict response to therapy in PAH associated with
connective tissue disease?
Christopher Valerio 1 , Benjamin Schreiber 1 , Clive Handler 1 ,
Christopher Denton 2 , John Coghlan 1 . 1 Pulmonary Hypertension, Royal Free
Hospital, London, United Kingdom; 2 Rheumatology, Royal Free Hospital & UCL
Medical School, London, United Kingdom

P3930
Histopathology of idiopathic pulmonary arterial hypertension in patients
with low or normal diffusion capacity
Esther Nossent 1 , Pia Trip 1 , Harm jan Bogaard 1 , Anco Boonstra 1 ,
Anton Vonk-Noordegraaf 1 , Katrien Grunberg 2 . 1 Pulmonary Diseases, VU
University Medical Center, Amsterdam, Netherlands; 2 Pathology, VU University
Medical Center, Amsterdam, Netherlands

Introduction: PAH specific therapies have been trialled in several lung diseases
without success. It has also been shown that a low FVC is associated with a poor
prognosis in CTD-PAH.
Methods: From the Royal Free Hospital pulmonary hypertension associated with
connective tissue disease database we identified patients with lung function tests
within 6 months of right heart catheterisation performed to confirm pulmonary
hypertenson. Patients who had repeat haemodynamic studies within a year of
diagnosis on first line therapy (bosentan) were included.
Results: There were no significant haemodynamic differences between groups
at baseline (ANOVA). Follow up catheter studies demonstrated a good haemodynamic response with improvements in mean PA pressure (FVC >94%) and
pulmonary vascular resistance (FVC >70%).

Introduction: In patients with Idiopathic Pulmonary Arterial Hypertension (IPAH)
a wide range of diffusion capacity for carbon monoxide (DLCO) values can be
observed. Low DLCO in IPAH is associated with worse prognosis when compared
to normal DLCO1 .
Hypothesis: Histopathological pattern(s) of pulmonary vasculopathy in IPAH
differ between patients with low and normal DLCO.
Methods: We retrospectively analyzed the histopathological (combinations of)
patterns of vasculopathy in IPAH patients with low and normal DLCO. Low
DLCO was defined as lowest tertile of the bimodal distribution of DLCO-value in
a series of 170 IPAH patients1 (<45% pred.). DLCO in the upper 2 tertiles (≥45%
pred.) was defined as normal DLCO.
Results: Out of 170 IPAH patients, complete data sets were obtained in 20 patients:
low DLCO N=10; normal DLCO N=10. Results are shown in table 1 (study is
ongoing).

Baseline RAP mmHg
Baseline mPAP mmHg
Baseline PCWP mmHg
Baseline PVR dynes·cm/5
Baseline CI L/min/m2
F/u RAP
F/u mPAP
F/u PCWP
F/u PVR
F/u CI
One year survival

FVC <70, n=23

FVC 70-94, n=28

FVC >94, n=30

8.3
39.3
10.2
553
2.6
7.9
37.4
9.3
496
2.6
91%

7.8
44.3
9.9
670
2.6
8.2
43.0
10.5
590*
2.7
93%

6.6
39.8
9.8
565
2.7
6.5
36.4*
10.3
476*
2.8
100%

Table 1. Histopathology

RAP = right atrial pressure, mPAP = mean pulmonary artery pressure, PCWP = pulmonary capillary wedge pressure, PVR = pulmonary vascular resistance, CI = cardiac index. *p<0.05 compared with baseline paired Students’ t-test.

The changes seen in the FVC <70% group did not reach significance (e.g. p<0.09
for PVR).
Conclusion: A low FVC does not preclude a good treatment response, suggesting
that PAH can co-exist with lung fibrosis in connective tissue diseases. Treatment
of both pathologies may be needed to improve outcomes in this difficult group.

Lung biopsies
Explant
Autopsy
Pulmonary vasculopathy pattern
Plexogenic arteriopathy
Thrombotic arteriopathy
Hypoxic arteriopathy
PVOD*/PCH** pattern
Congestive vasculopathy
No specific pattern

Low DLCO (N=10)

Normal DLCO (N=10)

3
2
5

7
–
3

–
1
1
6
2
1

5
2
2
1
1
2

*Pulmonary Veno-Occlusive Disease, **Pulmonary Capillary Haemangiomatosis.

Conclusion: A PVOD/PCH-like pattern is more common in IPAH with low DLCO,
while plexogenic arteriopathy prevails in IPAH with normal DLCO.
Reference:
[1] Trip et al, abstract this meeting.
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P3931
Prognostic relevance of changes in exercise parameters in pulmonary arterial
hypertension
Herman Groepenhoff, Anton Vonk-Noordegraaf, Anco Boonstra, Nico Westerhof,
Harm Jan Bogaard. Institute for Cardiovascular Research and Department of
Pulmonology, VU University Medical Center, Amsterdam, Netherlands
Introduction: Exercise parameters measured at baseline predict survival in pulmonary arterial hypertension (PAH). However, it has not been determined whether
changes in exercise parameters after follow up are useful to guide clinicians in
their choices for (adjustment of) PAH treatment. The aim of this study was to
determine changes in exercise variables after one year of PAH specific therapy and
to relate these changes to subsequent survival.
Methods: One year changes in cardiopulmonary exercise test variables and six
minute walking distance (6MWD) were related to survival using Univariate Cox
regression and Kaplan-Meier analysis in 40 PAH patients (mean age 44±2 yrs).
Results: After a mean follow up time of 81 (± 5) months, two patients were
scheduled for lung transplantation and 10 had died. Survival analysis showed
that from all exercise variables only one-year changes in maximal oxygen uptake (VO2 ), VO2 /heart rate (O2 pulse) and 6MWD were significant predictors of
survival. Kaplan-Meier analysis (with ideal cut-off points estimated by receiver
operating analysis) showed that patients with > 5% increase in VO2 or O2 pulse
had a significantly better cumulative survival (78±12% and 78±10%, respectively)
compared to patients with < 5% increase in VO2 or O2 pulse (cumulative survival
40±13% and 27±20%, respectively). Patients with < 6% decrease in 6MWD had
a significantly better cumulative survival (84±7%) compared to patients with >
6% decrease in 6MWD (cumulative survival 25±15%).
Conclusion: Changes in VO2 , O2 pulse and 6MWD from baseline to one year
of follow up predict survival in PAH. Consequently, these variables could be
considered to guide treatment in PAH patients.

P3932
Iron deficiency in patients with systemic sclerosis-associated pulmonary
arterial hypertension
Gerrina Ruiter 1,2 , Alexandre Voskuyl 3 , Irene Lanser 1 , Frances de Man 1,2 ,
Pieter Postmus 1 , John Wharton 4 , Nico Westerhof 2 , Willem van der Laarse 2 ,
Luke Howard 5 , Martin Wilkins 4 , Anton Vonk-Noordegraaf 1 . 1 Pulmonology,
Institute for Cardiovascular Research, VU University Medical Center,
Amsterdam, Netherlands; 2 Physiology, Institute for Cardiovascular Research, VU
University Medical Center, Amsterdam, Netherlands; 3 Rheumatology, VU
University Medical Center, Amsterdam, Netherlands; 4 Pharmacology and
Therapeutics, Experimental Medicine, Hammersmith Hospital, Imperial College
London, United Kingdom; 5 National Pulmonary Hypertension Service,
Hammersmith Hospital, Imperial College London, United Kingdom
Background: Systemic sclerosis-associated pulmonary arterial hypertension (SScPAH) has a poor clinical outcome compared to other types of PAH. Recent data has
shown that iron deficiency (ID) is associated with poor survival in idiopathic PAH.
Inflammatory cytokines and increased hepcidin levels play a role. We hypothesise
that a high prevalence of ID in SSc-PAH is linked to poor clinical outcome.
Methods: Measures of body iron status were performed retrospectively in serum
from SSc-PAH patients (n=49) and systemic sclerosis patients without PAH (SSc,
n=131). Six minute walking distance (6MWD) was also compared between the
groups.
Results: Circulating soluble transferrin receptor (sTfR) levels in SSc-PAH patients
were higher than in SSc (p<0.001) while circulating iron, ferritin and transferrin
saturation were reduced. The prevalence of ID, defined by sTfR >28.1 nmol/L,
was 47% in SSc-PAH compared to 20% in SSc (p<0.001). Although hepcidin
levels were lower in SSc-PAH than in SSc patients (p<0.001), hepcidin in both
groups were high compared to reference values. There was no significant correlation with interleukin-6 (IL-6) levels (p=0.82), since IL-6 was higher in SSc-PAH
compared to SSc patients (p<0.01). 6MWD was lower in SSc-PAH compared to
SSc patients (p<0.001) and was even more reduced in case of ID (SSc-PAH with
ID vs SSc-PAH without ID, p<0.05).
Conclusions: Iron deficiency is more prevalent in SSc-PAH than in SSc patients
and is associated with lower exercise capacity. The role of hepcidin in this process
remains to be elucidated.

P3933
The sPAP/VO2 ratio during cardiopulmonary exercise testing as predictor of
manifest pulmonary hypertension
Frank Reichenberger 1,3 , Robert Voswinckel 1 , Melanie Thamm 1 ,
Friedrike Lendeckel 1 , Richard Schulz 1 , Malte Kappert 1 , Julia Dämming 1 ,
Rory Morty 1 , Christian Tanislav 2 , Hossein Ardeschir Ghofrani 1 ,
Werner Seeger 1 , Henning Tiede 1 . 1 University Giessen Lung Center, University
Hospital, Giessen, Germany; 2 Department of Neurology, University Hospital,
Giessen, Germany; 3 Department of Pneumology, Asklepios Lung Hospital,
München-Gauting, Germany
Background: Pulmonary hypertension (PH) is characterised by an inappropriate
increase of pulmonary artery pressure (PAP) compared to cardiac output. We
evaluated the systolic PAP (sPAP) during cardiopulmonary exercise test (CPET)
in relation to maximum oxygen uptake (VO2max) as surrogate for cardiac output.

Patients and methods: We evaluated the sPAP/VO2max ratio in respect to presence or absence of PH. We retrospectively analysed right heart catheters studies
(RHC) during CPET in 387 patients referred for workup of PH. We prospectively
validated the ratio in 52 patients with normal echocardiography at rest, who
underwent echocardiography during CPET followed by RHC.
Results: In the retrospective study, a manifest PH was found in 97 patients (69
precapillary PH, 28 postcapillary PH). The sPAP/VO2max ratio was mean 2,13
(SD 1,29) in both groups.
In 204 patients an exercise induced pulmonary hypertension (eiPH, mPAP > 30
mm Hg at maximum exercise) was diagnosed (96 precapillary eiPH, 108 postcapillary eiPH). The sPAP/VO2 max ratio was 1,25 (0,80) in both groups. In 86 patients
with normal pulmonary circulation at rest and during exercise the sPAP/VO2max
ratio was 0,97 (0,67).
ANOVA revealed highly significant differences of sPAP/VO2max ratio between
the groups. The ROC analysis revealed a cut-off value of 0,61 with a sensitivity of
0,94 and specificity of 0,28 to detect manifest PH.
Prospectively, in 52 patients a sPAP/VO2max ratio < 0,61 at echocardiography
during CPET could exclude manifest PH with a sensitivity of 100%.
Conclusion: A sPAP/VO2max can be measured by echocardiography during
CPET. A ratio < 0.61 excludes manifest PH with a negative predictive value of
100%.

P3934
Novel method for assessment of the right ventricular contractile dysfunction
in patients with severe COPD
Olena Krakhmalova, Daria Kalashnyk. Cardiopulmonology, Institute of Therapy
named after L.T.Maloy NAMS of Ukraine, Kharkiv, Ukraine Cardiopulmonology,
Institute of Therapy named after L.T.Maloy NAMS of Ukraine, Kharkiv, Ukraine
Aims and objectives: To develop a new diagnostic criterion for RV contractile
function assessment in patients with COPD.
Methods: Forty patients with COPD of III-IV stages (mean age of 58,4±7,3) with
precapillary pulmonary hypertension (PH, PA systolic pressure ± 43,9 mmHg) and
30 healthy individuals (mean age of 52,5±6,9) were examined. For each patient
the calculation of the geometric center of the right ventricle (RVGC), amplitude
and angle of RVGC vector displacement, using an original method for secondary
processing of ultrasound images normal and for COPD.
Results: The amplitude of the RVGC movement in healthy individuals was
a=1,8±0,36 cm vs a1 =0,92±0,23 cm in patients with COPD (p <0,01), and the
angle of RVGC vector displacement in normal a=137±15° vs a1 =155±14° in
COPD (p <0,01).

Conclusions: The assessment of amplitude and angle of movement of the RVGC
vector can be used as a quantitative ultrasound criteria of the RV contractile
dysfunction in COPD associated with PH.

P3935
Plasma high fibrinogen and low plasminogen levels predict poor prognosis in
patients with inoperable chronic thromboembolic pulmonary hypertension
Fumiaki Kato, Nobuhiro Tanabe, Hajime Kasai, Ayumi Sekine, Takao Takeuchi,
Takashi Urushibara, Rintaro Nishimura, Rika Suda, Takayuki Jujo,
Toshihiko Sugiura, Ayako Shigeta, Seiichiro Sakao, Yasunori Kasahara,
Koichiro Tatsumi. Respirology, Graduate School of Medicine, Chiba University,
Chiba-shi, Japan
Background: Chronic thromboembolic pulmonary hypertension (CTEPH) comprises organizing thrombotic obstructions in the pulmonary arteries, and progressive
pulmonary hypertension. However, there are few reports about the abnormality of
coagulation and fibrinolysis system in CTEPH.
Purpose: The aim of this study was to investigate correlation between coagulation
and fibrinolysis system, and severity and prognosis in patients with CTEPH.
Methods and results: We studied 91 patients (18 male, 55±14 [SD] years,
mean pulmonary arterial pressure 45±12 mmHg) diagnosed as having inoperable
CTEPH at Chiba University Hospital between 1986 and 2011. We retrospectively
investigated the relationship between plasma fibrinogen and plasminogen levels,
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severity and prognosis. Eighteen patients who had both high fibrinogen level (≥291
mg/dl, median) and low plasminogen level (<100.5 ng/ml, median) showed significantly lower cardiac index (2.27±0.66 vs. 2.70±0.58 L/min/m2 , p=0.0079), higher
pulmonary vascular resistance (PVR) (1030±602 vs. 746±340 dyne*sec*cm-5 ,
p=0.0090), and poor survival (5-year survival 35.4 vs. 88.6%, p<0.001) compared with other 73 patients. Multivariate analysis revealed that plasma fibrinogen,
plasminogen, and PVR were independent predictors for survival.
Conclusion: Plasma high fibrinogen and low plasminogen levels are poor prognostic factors for patients with inoperable CTEPH.

404. Epidemiology of asthma

P3936
Asthma and asthma-like symptoms in Greece. The Greece asthma national
prevalence survey
Eleftherios Zervas 1 , Stelios Loukides 2 , Konstantinos Kostikas 2 ,
Petros Bakakaos 3 , Eleni Tzortzaki 4 , Mina Gaga 1 , on behalf of Asthma Working
Group of Hellenic Thoracic Society. 1 7th Respiratory Medicine Dept and Asthma
Center, Athens Chest Hospital, Athens, Greece; 2 2nd Respiratory Medicine Dept,
University of Athens Medical School, Attikon Hospital, Athens, Greece; 3 1st
Respiratory Medicine Dept, University of Athens Medical School, Athens Chest
Hospital, Athens, Greece; 4 Respiratory Medicine Dept, University of Crete
Medical School, University Hospital, Heraklion, Greece
Background: Asthma is a major health problem world-wide. Prevalence surveys
of asthma provide valid information and help design national programs of health
care services. Recent data are missing from Greece.
Objectives: To study the prevalence of asthma and associated symptoms in the
adult population of Greece.
Methods: A nation-wide, cross-sectional, community-based survey of asthma and
asthma-like symptoms was conducted, using a pre-tested structured questionnaire
based on the ECRHS Questionnaire for adults. A stratified random sampling
method was used to select 2,191 participants, aged > 18 years old. Data was
collected with face-to-face interviews.
Results: The self-reported current prevalence of physician-diagnosed asthma and
asthma-like symptoms were as follows: physician-diagnosed asthma 9%, asthma
attack 2.3%, use of asthma medication 3.7%, awakening from shortness of breath
22.3%, awakening from cough 24.1%, wheezing 19% and nasal allergies 23.3%.
The incidence of asthma was calculated as 16 new cases per thousand people.
Smoking prevalence was high both in the general population and in asthmatics (39.2% and 36.4%, respectively). Asthma prevalence was higher in Athens
(10.9%), while there was no difference between rural and urban areas (8.5% and
7.8%, respectively).
Conclusions: The prevalence of asthma and associated symptoms in Greece is
high, presenting a substantial increase from the last survey conducted 20 years
ago. The results of this survey highlight the increasing social burden and impact
of asthma in Greece and may aid policy makers and healthcare providers to plan
effective health strategies for the proper diagnosis and management of this disease.

P3937
Assessment of the prevalence of bronchial asthma among the population in
Yaroslavl and level of the free-drug funding
Shamil Palyutin 1 , Ilya Zilber 2 , Alexander Petrochenko 1 . 1 Department of Clinical
Pharmacology, Yarosalvl State Medical Academy, Yaroslavl, Russian Federation;
2
Department of Pulmonology, Clinical Hospital n.a. N.V.Solovyev, Yaroslavl,
Russian Federation
Objective: To evaluate of the prevalence of bronchial asthma (BA) in Yaroslavl
from 1999 to 2010 and analysis of financial resources for the free-drugs from the
funds of municipal budget in 2000-2010.
Methods: A prospective cohort study; the data of the healthcare department.
Results: In 1999, patients with BA in Yaroslavl was 4053 man. In 2010 number
of registered patients was 7426 (in 11 years increased by 83.2%). The largest
increase was observed in 1999-2005 - up to 16% annually. The incidence in these
years also increased significantly: from 0.88 to 1.31. This is due to the introduction
of spirometry, unification of approaches to diagnosing of BA and education for
doctors. In subsequent years, the increase in patients quite clearly slowed, the
annual growth was observed at 0.2-2.2%. The reason for such changes may be the
achievement of epidemiological “ceiling”. In 2000 in the municipal budget were
allocated 4.9 mln roubles for free-drugs for BA. In the next years the financing
increased annually by approximately 24% (min - in 2009 - 12%, max - in 2010
- 30%). In 2008, there was a significant increase in funding to 17.2 mln rubles,
which meant an increase to 2353/patient. The world financial crisis had a serious
impact on the funding in the subsequent 2 years – a reduction of funds to 8.3 and
8.0 mln roubles in 2009 and 2010.
Conclusions: Implementation of standards and increased diagnostic capacity of
healthcare made it possible to reveal a large number of patients with BA in the

late 90-ies and in the beginning of 2000-ies. Due to great social significance of
BA there was a steady tendency to increase the expenses on of free-drugs during
the ten-year period.

P3938
Prevalence of asthma and asthma symptoms in a nationally-representative
sample of adults in England
Matt Kearney 1 , Jenny Mindell 2 , Rachel Craig 3 , Julia Hall 3 , Joanne Clarke 1 ,
Bronwen Thompson 1 , Anne Moger 1 , Kevin Holton 1 , Robert Winter 4 , Sue Hill 1 .
1
Department of Health, Medical Directorate, London, United Kingdom;
2
Department of Epidemiology & Public Health, University College London,
United Kingdom; 3 NatCen Social Research, NatCen Social Research, London,
United Kingdom; 4 Cambridge University Health Partners, Addenbrooke’s
Hospital, Cambridge, United Kingdom
Introduction: Asthma imposes a major burden on the NHS and individuals,
with high numbers of emergency department attendance, hospital admission and
days lost from work. Although the goal of asthma treatment is for patients to be
symptom-free and able to lead a normal active life, evidence suggests that there is
a wide variation in quality of care and outcomes.
Aims: To estimate the prevalence of asthma and level of symptom control in the
population of England.
Methods: The annual Health Survey of England is a cross-sectional study of
a random, nationally representative sample of 8,000 adults. It includes detailed
interviews and objective measures by nurses. The 2010 survey examined lung
disease with respiratory focused questions.
Results: The prevalence of lifetime doctor-diagnosed asthma was 16% in men
and 17% in women: of these 30% of men and 39% of women had experienced
an attack in the last year. 9% of men and 10% of women had current asthma (i.e.
symptoms or medication in the last 12 months): in the last week around half of
these reported daytime symptoms, a quarter symptoms that interfered with usual
activities, and a quarter difficulties with sleep. Over half those with current asthma
used beta-agonist inhalers every day, suggesting inadequate management and poor
symptom control.
Conclusion: This large population survey confirms that current symptomatic
asthma is common and that many people with asthma have poor disease control
with frequent symptoms that interfere with normal life. To tackle this, a national
Outcomes Strategy for COPD and Asthma in England has been launched to promote
lung health awareness, earlier diagnosis and proactive disease management.

P3939
Prevalence of self reported physician diagnosed asthma, chronic obstructive
pulmonary disease (COPD) and asthma-COPD overlap syndrome
Roberto de Marco 1 , prsGiancarlo Pesce 1 , Alessandro Marcon 1 ,
Simone Accordini 1 , Leonardo Antonicelli 2 , Cristina Bombieri 3 ,
Massimiliano Bugiani 4 , Lucio Casali 5 , Maria Grazia Panico 6 , Pietro Pirina 7 ,
Giuseppe Verlato 1 , Isa Cerveri 8 . 1 Unit of Epidemiology and Medical Statistics,
Dept of Medicine and Public Health, University of Verona, Italy; 2 Dept of
Allergy, Immunology and Respiratory Diseases, University Hospital “Ospedali
Riuniti”, Ancona, Italy; 3 Dept of Biology and Genetics, University of Verona,
Italy; 4 Dept of Respiratory Medicine, ASL-TO2, University of Turin, Torino,
Italy; 5 Dept of Internal Medicine, University of Perugia, Italy; 6 Dept of Health
Care, ASL-SA2, Salerno, Italy; 7 Institute of Respiratory Diseases, University of
Sassari, Italy; 8 Dept of Respiratory Diseases, IRCCS “Ospedali Riuniti”
Hospital Fundation, University of Pavia, Italy
The joint distribution of asthma and COPD has not been well described in the
general population.
We studied the prevalence of self-reported physician-diagnoses of asthma, COPD
and asthma/COPD overlap syndrome in the general population.
In the Gene-Environment Interactions in Respiratory Diseases study, a postal
screening questionnaire, which included questions on physician diagnosed asthma
and COPD and respiratory symptoms, was administered in 4 Italian cities to
random samples of subjects aged 20-44 (n=9739), 45-64 (n=3480) and 65-84 years
(n=1975).
The prevalence of diagnosed asthma decreased with age while that of COPD with
or without asthma showed an opposite pattern (p<.001). However, the overall
prevalence of either asthma or COPD or both was almost constant in the 20-44
and 45-64 age groups: 12.9 vs 12.6% (see table)
Prevalences* of Asthma and COPD
Age

Asthma only

Asthma-COPD overlap synd.

COPD only

Asthma or COPD

20–44
45–64
65–84

8.1 (7.4–8.9)
4.9 (4.0–5.9)
2.9 (2.0–4.3)

1.4 (1.1–1.8)
1.9 (1.4–2.6)
3.5 (2.4–5.0)

3.2 (2.8–3.7)
5.6 (4.7–6.7)
13.0 (10.9–15.4)

12.9 (12.0–13.9)
12.6 (11.2–14.1)
20.1 (17.5–22.9)

*% with 95%CI; adjusted for season, response rate, type of interview.

Subjects with both asthma and COPD had the highest prevalence of respiratory
symptoms (p<.001) and had more frequent hospitalizations in the previous 3
months (p<.001). The risk of reporting a diagnosis of asthma only was significantly higher in young and highly educated people (p=.002) while the opposite
occurred for COPD with or without asthma (p<.001).
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Subjects with both the diagnoses of asthma and COPD represent a relevant clinical
population with more severe and frequent exacerbations.

P3940
The prevalence of asthma symptoms in middle aged Australian adults
Michael J. Abramson 1 , Michael Valente 1 , Minh Thi Hong Le 1 , Su-Wei Khung 1 ,
Geza Benke 1 , Shyamali Dharmage 2 , Bruce Thompson 3 . 1 School of Public
Health & Preventive Medicine, Monash University, Melbourne, VIC, Australia;
2
Centre for Molecular Environmental & Genetic Analysis, University of
Melbourne, Parkville, VIC, Australia; 3 Allergy, Immunology & Respiratory
Medicine, The Alfred Hospital, Melbourne, VIC, Australia
Introduction: ISAAC and the European Community Respiratory Health Survey
(ECRHS) have shown that the prevalence of asthma in children and young adults
is higher in Australia than many other Western countries.
Aim: To describe changes in respiratory symptom prevalence in adults as they
age.
Methods: We followed up a cohort of young adults from South Eastern Melbourne
initially recruited for ECRHS in 1992. A validated postal questionnaire was sent
to 726 surviving participants. After 1 month, non-respondents were sent a second
survey. The survey is still on going.
Results: Of the first 166 questionnaires received to date, 73 (44%) were from
males and the mean (SD) age was 55 (5.7) years. The prevalences (95%CI) of
respiratory symptoms and diseases are:
Wheezing in the last 12 months
Breathless with wheezing
Wheezing without a cold
Woken with chest tightness in the last 12 months
Woken with shortness of breath (SOB) in the last 12 months
Woken with cough in the last 12 months
Asthma attack in the last 12 months
Medications for asthma
Nasal allergies including hayfever
SOB at rest in the last 12 months
SOB after strenuous activity in the last 12 months
Ever had asthma
Cough on most days for 3 months a year
Phlegm for 3 months a year (chronic bronchitis)

23.5%
12.0%
13.9%
15.7%
9.6%
35.5%
10.8%
13.3%
43.4%
10.8%
22.9%
29.5%
11.4%
6.6%

17.0–30.0%
7.1–16.9%
8.6–19.1%
10.0–21.3%
4.9–14.3%
28.3–42.8%
5.9–15.7%
8.0–18.5%
35.7–51.0%
6.1–15.5%
16.4–29.4%
22.5–36.6%
6.5–16.3%
2.9–10.4%

Conclusions: The prevalences of respiratory symptoms and asthma are broadly
consistent with previous surveys of this age group. Incidence will be estimated
when non-respondents are traced and the response rate improves.
Funding: NHMRC of Australia.

P3941
Association between upper airway diseases and bronchial asthma
Leonardo Antonicelli 1 , Pierpaolo Marchetti 2 , Massimiliano Bugiani 3 ,
Lucio Casali 4 , Maria Grazia Panico 5 , Pietro Pirina 6 , Virginia Ferretti 7 ,
Caterina Bucca 8 , Giuseppe Verlato 2 , Marcello Ferrari 9 , Roberto de Marco 2 .
1
Dept af Allergy, Immunology and Respiratory Diseases, University Hospital
“Ospedali Riuniti”, Ancona, Italy; 2 Unit of Epidemiology and Medical Statistics,
Dept of Medicine and Public Health, University of Verona, Italy; 3 Dept of
Respiratory Medicine, ASL-TO2, University of Turin, Italy; 4 Unit of Respiratory
Diseases, Dept of Internal Medicine, University of Perugia, Italy; 5 Unit of
Epidemiology, ASL-SA2, Salerno, Italy; 6 Institute of Respiratory Diseases,
University of Sassari, Italy; 7 Dept of Public Health Neurosciences, Experimental
and Legal Medicine, University of Pavia, Italy; 8 Dept. of Clinical
Pathophysiology, University of Turin, Italy; 9 Section of Internal Medicine,
University of Verona, Italy
Few studies investigated the association between allergic rhinitis (AR) with sinusitis
(S), polyposis (P) and bronchial asthma.
The aim of the study was to evaluate the associations between different upper
airway diseases and bronchial asthma in the general population and their impact
on asthma exacerbation.
In the frame of the Gene Environment Interactions in Respiratory Diseases study
(GEIRD), a postal screening questionnaire including questions about self reported
symptoms of asthma, AR, S and P was administered. A random sample of subjects
(n=5162) aged 20-44 years was selected in 4 Italian centres (Pavia, Sassari, Torino,
Verona). The association among AR, AR plus S, AR plus S and P, and bronchial
asthma was estimated by the relative risk ratio (RRR) using multinomial regression
models adjusted for sex, age, smoking habits and design confounders.
The prevalence of AR in the sample was 25% (95%CI: 24-26). Among subjects with
AR, 73% had AR only, 22% had AR with S and 5% had AR with S and P. The risk
of current asthma was higher in subjects with AR+S and AR+S+P (RRR=1.38;
95%CI:1.01-1.90 and RRR=2.16; 95%CI:1.24-3.76, respectively) than subjects
with AR only. There were no statistically significant differences in the number
of asthma exacerbations among the three groups. The percentage of subjects with
diagnosed asthma, who were treated with drugs for asthma, was 50%, 62% and
79% in AR only, AR+S and AR+S+P respectively.
In conclusion, the type of upper airway diseases seems to be a risk factor for
current asthma but not for the asthma exacerbations.

P3942
Greater risk of wheeze in young female compared to male smokers – Results
from the Swedish GA2LEN survey
Anders Bjerg 1 , Linda Ekerljung 1 , Jonas Eriksson 1 , Inga Sif Olafsdottir 2 ,
Roelinde Middelveld 3 , Karl Franklin 4 , Bertil Forsberg 5 , Kjell Larsson 6 ,
Jan Lötvall 1 , Kjell Torén 6 , Sven-Erik Dahlén 3 , Bo Lundbäck 1 , Christer Janson 7 .
1
Dept of Internal Medicine, Krefting Research Centre, University of Gothenburg,
Göteborg, Sweden; 2 Occupational and Environmental Medicine, Sahlgrenska
School of Public Health, University of Gothenburg, Göteborg, Sweden; 3 Centre
for Allergy Research and Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden; 4 Dept of Respiratory Medicine and Allergy,
University of Umeå, Sweden; 5 Environmental and Occupational Medicine, Dept
of Public Health and Clinical Medicine, Umeå University, Umeå, Sweden; 6 Lung
and Allergy Research, Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden; 7 Medical Sciences: Respiratory Medicine and Allergology,
Uppsala University, Uppsala, Sweden
Smoking has greater negative impacts on lung function and COPD risk in females.
However, sex-related differences in smoking burden, body composition and exposures confound this association. We studied wheeze in relation to smoking and sex
in a large well-characterised population.
In 2008 the GA2LEN questionnaire was mailed to 45.000 Swedish adults (16-75
yrs), and 60% participated. Respiratory symptoms, smoking and other exposures were analysed by multivariate regression. Asthmatic wheeze: wheeze with
breathlessness and without a cold.
Females reported more wheeze and asthmatic wheeze, 17.3% vs. 15.8% and 7.1%
vs. 6.1%, all p<0.01. 39% of both sexes were ever-smokers, and more females
were current smokers, 14.5% vs. 13.3%, p<0.01. Males had higher mean age,
BMI and pack-years, all p<0.01. Twice as many males were exposed to gas, dust
or fumes, and fewer had university education. Females had more traffic exposure
and employment in healthcare and cleaning. Adjusted for all these factors, female
current smokers aged 16-52 yrs had higher risk of wheeze and asthmatic wheeze,
OR 1.28 vs. males (interaction p=0.04) and OR 1.52 (p=0.02). Each pack-year
increased the risk of wheeze more in women, OR 1.01 (p<0.01). The interactions were independent of weight, height and age at smoking initiation, and less
consistent in subjects aged >52 yrs.
In this large, population-based study female compared to male smokers had higher
risk of wheeze after adjustment for important confounders. This increased susceptibility was greater in pre-menopausal ages, and was not explained by differences
in body composition or smoking habits. This points toward biological, possibly
hormonal, underlying mechanisms.

P3943
The association between asthma, rhinitis and eczema among adults in west
Sweden
Erik P. Rönmark 1 , Linda Ekerljung 1 , Jan Lötvall 1 , Göran Wennergren 2 ,
Eva Rönmark 3 , Kjell Torén 4 , Bo Lundbäck 1 . 1 Department of Internal Medicine,
Sahlgrenska Academy, University of Gothenburg, Krefting Research Centre,
Gothenburg, Sweden; 2 Department of Pediatrics, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden; 3 Department of Medicine,
Sunderby Central Hospital of Norrbotten, Obstructive Lung Disease in Northern
Sweden (OLIN) Studies, Luleå, Sweden; 4 Department of Environmental &
Occupational Medicine, Gothenburg, Sweden
Background: In contrast to studies of asthma and rhinitis, few studies among
adults investigating the associations between asthma, rhinitis and eczema have
been published. The objective was to investigate these associations including the
impact of chronic rhinosinusitis.
Methods: A large-scale postal questionnaire on asthma, rhinitis, respiratory symptoms and eczema, as well as possible risk factors was mailed to 30000 randomly
selected subjects aged 16-75 years in Sweden. Current disease was defined as
report disease in combination with current symptoms or medicine use.
Results: The prevalence of current asthma, current rhinitis and current eczema was
8.0, 20.7 and 11.5%. The prevalence of those having either current asthma, rhinitis
or eczema was 31.3%. Either current asthma or rhinitis was reported by 24.3%,
current asthma or eczema by 17.8%, and current eczema or rhinitis by 28.3%.
All three conditions was reported by 1.1%. The overlap was greatest for current
asthma and rhinitis, 4.4%, while it was 3.9% for current rninitis and eczema and
1.7% for current asthma and eczema. Family histories of either asthma and/or
allergy were the dominating risk factors for all three conditions. Generally all
clinical and morbidity variables, including lung function, methacholine reactivity
and positive skin prick tests, were most affected among those having all three
conditions, particularly if they also had chronic rhinosinusitis.
Conclusion: About one third of the adult population of West Sweden have either
current asthma, rhinitis or eczema, while only 1.1% had all these three conditions.
Those with all three conditions have a considerably more severe disease than those
with one or two of the conditions.
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P3944
The association between metabolic factors and asthma in adolescents of
southern Taiwan
Tsu-Nai Wang 1 , Tsu-Yu Yuan 1 , Li-Yu Wang 2 . 1 Department of Public Health,
College of Health Science, Kaohsiung Medical University, Kaohsiung, Taiwan;
2
Department of Mackay Medical College, Mackay Medical College, New Taipei
City, Taiwan
Background: The prevalence of asthma has increased distinctly over the last two
decades. Arising prevalence of metabolic syndrome has also been observed. Few
studies have discussed the relation between metabolic factors and asthma.
Objective: This study aimed to assess whether there is an association with asthma
and metabolic factors.
Methods: The cross-sectional study randomly sampled 7583 subjects ≤ 18 years
old from elementary, junior and senior high schools in southern Taiwan. There
were 5754 eligible subjects in the ultimate analysis because they completed a
questionnaire interview, anthropometric measurements and blood samples collection. Furthermore, we conducted a meta-analysis including 13 studies according
to criteria to review the association with asthma, BMI and total cholesterol (TC).
Results: We found a significant association between asthma and abdominal fat
(aOR=4.34, p=0.009) and high concentrations of cholesterol (aOR=1.93, p<0.001).
Atopy had a significant relationship with borderline level (aOR=1.31, p=0.039)
and high level (aOR=1.47, p=0.007) of TC. The number of metabolic factors was
significantly associated with increasing asthma and atopy risk (p=0.017;p=0.005).
We also found a positive relationship with asthma and BMI, but no significant
association between asthma and TC in meta-analysis.
Conclusion: We did not measure high density cholesterol [HDL] and low density
cholesterol [LDL]. Therefore, we cannot determine the relationship between disease and cholesterol was resulted from HDL or LDL. Asthma patients are more
obese, have higher concentrations of cholesterol and more metabolic factors.

P3945
Incidence of asthma and wheeze among teenagers is associated with
environmental risk factors
Linnea Hedman 1 , Martin Andersson 1,2 , Anders Bjerg 1 , Sigrid Sundberg 1 ,
Eva Rönmark 1,2 . 1 The OLIN Studies, Norrbotten County Council, Luleå, Sweden;
2
Public Health and Clinical Medicine, Occupational and Environmental Health,
Umeå University, Umeå, Sweden
Aim: To study the incidence of asthma and wheeze among teenagers in relation to
environmental risk factors, including smoking.
Method: In a longitudinal study about asthma and allergic diseases within the
Obstructive Lung Disease In Northern Sweden (OLIN) studies, a cohort of school
children (n=3,430) was followed annually from age 7-8yrs by completion of an extended ISAAC questionnaire. Skin prick tests (SPT) were performed at age 12yrs.
In the endpoint survey (age 19yrs) 2,861 (83% of original responders) participated.
Risk factor analyses for the cumulative incidence of asthma and wheeze from age
12 to 19yrs were performed (mean follow-up time 6.5y).
Results: The cumulative incidence of physician-diagnosed asthma was 7.6%,
current asthma 6.6%, and current wheeze 22.4%. Interestingly, increasing number
of siblings was inversely related to the incidence of physician-diagnosed asthma,
current asthma and current wheeze in multivariate analyses (OR 0.8-0.9). Current
smoking was related to the incidence of asthma (OR 1.6) and current wheeze (OR
2.8). Ex-smoking (OR 2.5), living close to a road with heavy traffic (OR 1.3)
and house dampness (OR 1.3), respectively, was significantly associated with the
incidence of current wheeze. As expected, female sex, positive SPT, and parental
history of asthma were also significant risk factors.
Conclusion: Beside the risk factors sex, positive SPT, and heredity of asthma,
several environmental risk factors were found, including smoking, traffic exposure
and house dampness. Thus, the incidence of asthma and wheeze among teenagers
could partly be reduced by smoking prevention and improvement of their living
environment.

P3946
A longitudinal study of airway symptoms among local residents after a
Norwegian air polluting oil tank explosion
Jens-Tore Granslo 1 , Bjørg Eli Hollund 1 , Lygre Stein 1 , Magne Bråtveit 2 , Bente
Elisabeth Moen 1,2 . 1 Department of Occupational Medicine, Haukeland
University Hospital, Bergen, Norway; 2 Department of Public Health and Primary
Health Care, University of Bergen, Norway
Background: In 2007 storage tanks containing mixtures of sulphuric hydrocarbons
exploded and caught fire in a Norwegian industrial harbour. This study assesses
airway symptoms in the nearby population approximately 1.5 and 3.5 years after
the explosion.
Methods: The population was examined twice, 1.5 and 3.5 years after the accident,
including persons above 17 years. Persons living <6 km from the accident place
formed the exposed group while the control group comprised persons living >20
km away. 317 persons answered a questionnaire including four questions with
symptoms related to upper airways and eight related to lower airways.
Results: In the follow-up period “Cough with phlegm” among exposed males was
significantly reduced from 43% to 28% (McNemar test p= 0.015). In the control
group 28% and 24% had cough with phlegm at these time points. Adjusted odds

ratios between exposed and controls in the first and second examination were 2.1
(95% confidence interval 1.0, 4.5) and 1.7 (0.7, 2.9), respectively. “Daily cough”
among exposed males were 46% and 35% in the first and second examination
(McNemar test p=0.057), and 31% and 28% in the control group. Adjusted odds
ratios were 2.7 (1.3, 5.8) and 1.5 (0.5, 3.6) when comparing exposed and controls
in the first and second examination. There were no changes in prevalence of airway
symptoms among females between 1.5 and 3.5 years after the accident.
Conclusion: The prevalence of some symptoms from the lower airways was
reduced among exposed males in the follow up period after an oil tank explosion.

P3947
Weather variables and emergency hospital visits for adult asthma
exacerbations in Malta
Eleanor Gerada, Caroline Gouder, Josef Micallef, Richard Pullicino. Department
of Respiratory Medicine, Mater Dei Hosiptal, Birkirkara, Malta
Background: Asthma exacerbation requiring hospital treatment has been shown
to exhibit seasonality in several studies
Aim: To analyse the relationship between weather conditions and hospital visits
with asthma in Malta.
Methods: All Adults treated for asthma exacerbation in our accident & emergency department (ED) in 2010 were included retrospectively. Information on
demographic variables was collected. Daily weather data including: temperature,
barometric pressure, maximum % relative humidity, mean wind speed and precipitation; was obtained from the Meteorological office at Malta International
Airport.
Results: 328 adults received treatment for asthma exacerbation at the ED in
2010; 53% required admission. 70.4% were females. A high incidence of ED
visits was observed during November, December and January, with the lowest
incidence recorded in June and July. A significant association was found between
age and number of ED visits (p<0.005); with the most common being the 20-40
age group. The number of ED visits for asthma was positively correlated with:
precipitation of rain 1 day (p=0.002) and 2 days before (p=0.006); and mean wind
speed (p=0.035). A significant negative correlation was detected between number
of visits and maximum % relative humidity (p=0.004), and barometric pressure
(p=0.028). However, no significant correlation was detected between number of
visits and temperature.
Conclusions: ED visits for asthma in Malta exhibit seasonality. These are associated with high mean wind speeds and high precipitation 1 and 2 days before
presentation. These findings have important implications for developing an effective preventive strategy with increased vigilance during periods of increased
risk.

P3948
Worrying smoking habits in young Swedish women
Göran Wennergren 1 , Linda Ekerljung 2 , Bernt Alm 1 , Jan Lötvall 2 ,
Bo Lundbäck 2 . 1 Department of Paediatrics and Krefting Research Centre,
University of Gothenburg, Sweden; 2 Krefting Research Centre, University of
Gothenburg, Sweden
Background: Following 10 years of decreased smoking among young people in
Sweden, we now have indications of a drastically increased smoking prevalence.
The aim was to provide up-to-date information on the prevalence of smoking and
smoke-associated respiratory symptoms in young adults in Sweden, with special
focus on possible gender differences.
Methods: A large-scale, detailed postal questionnaire focusing on asthma and
respiratory symptoms, as well as possible risk factors (the West Sweden Asthma
Study). The questionnaire was mailed to 30000 randomly selected subjects aged
16-75 years in Gothenburg and the surrounding region in western Sweden, response
rate 62%. The analyses are based on responses from 2702 subjects aged 16-25
years (1154 men, 1548 women).
Results: Significantly more young women than men were active smokers (23.5%
vs 15.9%; p < 0.001). In addition, women started smoking earlier and smoked
more cigarettes per day.
Longstanding cough, sputum production, recurrent wheeze, any wheeze last year,
dyspnoea, wheezing with breathlessness or without cold, waking with tight chest,
nasal obstruction and rhinorrhea were significantly more common in smokers
compared with non-smokers.
The smokers to a great extent had smoking parents, while subjects with nonsmoking parents in 75% were non-smokers.
In the multivariate analysis, smoking increased the risk of symptoms, such as
recurrent wheeze, OR 2.0 (95% CI 1.4-3.0) and sputum production, OR 2.4
(1.9-3.1).
Conclusion: The fact that smoking today is so common in young women is worrying both in itself and because maternal smoking during pregnancy is a risk factor
for wheezing illness in the child. The results call for continuous anti-smoking
efforts and not only isolated campaigns.
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P3949
Social determinants of asthma: Results from UK household longitudinal
study
Ivy Shiue. European Centre for Environment and Human Health, Peninsula
College of Medicine and Dentistry, Truro, Cornwall, United Kingdom The
William A. & Barbara R. Owens Institute for Behavioral Research, University of
Georgia, GA, United States
Background: Asthma is a prevalent respiratory disease, but its social determinants
are not well investigated in detail.
Aims: It is aimed to explore social determinants of asthma in recent years.
Methods: Data were extracted from UK Household Longitudinal Study (20092010). Demographics, family background, migration history, and self-rated health
were taken as aspects of social determinants. Deprivation at the regional level
was included as well. Asthma was defined according to physician diagnosis by
self-reporting. Regression models were performed and 95% confidence intervals
were estimated.
Results: Associations among family background, migration history, self-rated
health, and asthma were observed (P<0.001). Higher asthma episodes were also
found in the more deprived areas (P<0.001). These are consistent with demonstrations of a positive association between lower SES and risk of wheezing in children
and adolescents, both in high- and low/middle-income countries from previous
studies. These are also related to other medical chronic problems such as high
blood pressure and heart disease.
Conclusions: The association between social inequality and asthma prevalence is
critised not being fully understood until the 21st century and called on for further
investigation. This study has tried to answer this with a large national representative
sample with complete household conditions. Some shared contributing factors will
absolutely need further care to be eliminated across common non-communicable
diseases. Then then next step is to communicate with policy makers to generate
proper strategies on preventing asthma from childhood to adulthood with a lifetime
approach.

P3950
Difficult to control asthma in the EGEA2 study
Sébastien Chanoine 1 , Isabelle Pin 1,2 , Christophe Pison 3,4,5 , Frédéric Gormand 6 ,
Jocelyne Just 7 , Nicole Le Moual 3,8 , Raphaëlle Varraso 3,8 , Jean Bousquet 3,9 ,
Francine Kauffmann 3,8 , Valérie Siroux 1 . 1 Team of Environmental Epidemiology
Applied to Reproduction and Respiratory Health, National Institute of Health and
Medical Research, U823, Albert Bonniot Institute, Joseph Fourier University, La
Tronche, France; 2 Pediatry, Grenoble University Hospital, La Tronche, France;
3
Team of Respiratory and Environmental Epidemiology, Centre for Research in
Epidemiology and Population Health (CESP), National Institute of Health and
Medical Research, U1018, La Tronche, France; 4 Team of Fundamental and
Applied Bioenergetic, National Institute of Health and Medical Research, U1055,
La Tronche, France; 5 Pneumology, Grenoble University Hospital, La Tronche,
France; 6 Pneumology, Lyon University Hospital, Lyon, France; 7 Pneumology,
Trousseau Hospital, Paris, France; 8 IFR69, Paris-Sud University, Villejuif,
France; 9 Pneumology, Montpellier University Hospital, Montpellier, France
Introduction: Many French asthmatics still have uncontrolled asthma which may
result from inadequate or lack of compliance to treatment, or difficult to control asthma. The aim of this study was to compare phenotypic characteristics
and asthma management in uncontrolled asthmatics according to the treatment
adequacy (no/low vs high treatment).
Methods: The study was conducted in 406 asthmatics recruited in the EGEA
study (Epidemiological study on the Genetics and Environment of Asthma) and
participating to the follow-up (EGEA2). Asthma control was assessed from survey
questions and lung function, adapted from the 2006 GINA guidelines. High treatment level was defined with daily use of inhaled corticosteroids >500 μg equivalent
beclomethasone with long acting beta2-agonists, and/or oral corticosteroids in the
past 3 months.
Results: Among the 227 (56%) uncontrolled asthmatics (120 partly-controlled), 71
(31%) had a high level of treatment. Compared to uncontrolled asthmatics with low
treatment, those with high treatment did not differ by sex and smoking, but were
10 years older (p<0.0001), had more often adult-onset asthma (46.5% vs 28.2%,
p=0.007), had lower FEV1 %predicted (75.5±21.3 vs 87.7±19.3, p<0.0001) and
reported more often regular medical visits in the last 12 months (72.9% vs 21.8%,
p<0.0001, among whom 80.4% vs 64.7% with a respiratory specialist, p=0.03).
Conclusion: In the EGEA study, a majority of asthmatics was uncontrolled despite
adequate treatment in one third of the subjects. In this cross-sectional analysis,
uncontrolled asthmatics with high treatment had significant lower FEV1 compared
to those with no/low treatment. Further longitudinal analyses will be conducted to
assess the long term effect of asthma treatment.

P3951
Prevalence of severe asthma in the hospital of Montes Claros- MG
Roseane Caldeira, Márjorie Rodrigues. Medicine and Physioterapy, Funorte,
Montes Claros, MG, Brazil Medicine, Funorte, Montes Claros, MG, Brazil
Introduction: Asthma attacks can be triggered by respiratory infections, environmental pollutants, sudden temperature changes, among other factors, being
directly related to an increased likelihood of hospitalization. Every year occurs

370.000 hospitalizations for asthma in Brazil and this is the fourth leading cause
of hospitalization in the public health system.
Aims: To investigate the prevalence of severe asthma in hospitalized patients in
the University Hospital in the city of Montes Claros-MG.
Methods: Descriptive and retrospective study. We have analyzed 111 medical
records of patients admitted in the University Hospital from January 2008 to June
2011, due to the exacerbation of asthma. Through the use of a form, informations
have been collected from the medical records of 50 patients with severe asthma.
Results: The prevalence of severe asthma was 45%. Of the 50 patients with severe
asthma, the average was 15 years. 60% were female, 52% had other hospitalizations due to asthma. 82% of the cases had asthma diagnosed before the admission.
Of these, 44% of subjects were doing regular treatment and 31% used inhaled
corticosteroids associated with bronchodilator. Regarding the hospitalization, the
average of admission time was 4.6 days. Related to the climate was observed that
most of the patients were admitted in the fall (40%) or in the winter (26%).
Conclusions: The study showed high prevalence of severe asthma and that there
is a failure in primary care related to the treatment and the education of asthmatic
patients because of the frequency of asthma exacerbations hospitalizations. Moreover, few patients do regular treatment, which causes low life quality, absenteeism
from school and work and risk of death.

P3952
Characteristics of the uncontrolled asthmatic patients on GINA step 4
treatment in Korea
Kwang Ha Yoo 1 , Ki Suck Jung 2 , Yong Il Hwang 2 , Yong Bum Park 3 , San
Yeub Lee 4 , Seung Hun Jang 2 , Joo Hee Kim 2 , Dong Gyu Kim 2 , Yang
Deok Lee 5 . 1 Internal Medicine, Konkuk University Hospital, Seoul, Korea;
2
Internal Medicine, Hallym University Medical Center, Pyung Chon, Korea;
3
Internal Medicine, Hallym University Medical Center, Seoul, Korea; 4 internal
Medicine, Korea University Hospital, Seoul, Korea; 5 Internal Medicine, Eulji
University Hospital, Seoul, Korea
Although the majority of asthma patients can obtain the targeted level of control,
some patients will not do so even with the best therapy. The aim of this study
was to explore the clinical characteristics of the bronchial asthma patients who do
not achieve the well-controlled status despite the step 4 treatment of the GINA
guideline in Korea.
This study was a part of the clinical phenotype of asthma investigation in Korea
which was performed using structure questionnaire during February 2011 ∼ June
2011. Of the overall study subjects, we enrolled 112 patients from 5 teaching
hospitals in Korea who were on GINA step 4 treatment at least 1 year. We defined
the difficult-to-treat asthma as uncontrolled asthma status or at least 1 unscheduled
visit during the prior year of the enrollment despite GINA step 4 treatment. We
compared the demographic, clinical, and laboratory data between difficult-to-treat
asthma patients and well controlled patients.
The difficult-to-asthma patients had lower the ratio of FEV1/FVC than well controlled asthma patients(66.8% vs. 69.0%, p=0.008) The proportion of patients with
experiencing the symptom aggravation in work-place was higher in difficult-to
treat group than well controlled group (33.3% vs. 14.5%, p=0.03). However, the
age, FEV1, smoking status and body-mass index were not different between the
groups. The presence of co-morbidities such as COPD, reflux espophagitis and
cardiovascular was not also different. In conclusion, a total 24.1% of asthma patients are not in well controlled status despite GINA step 4 treatment. Occupational
history should be considered in these patients an addition to the known risk factors.

P3953
The number of asthma attacks reported by subjects with physician-diagnosed
asthma in Italy has increased from 1998-2000 to 2007-2010. Preliminary
results
Lucia Cazzoletti 1 , Leonardo Antonicelli 2 , Lucio Casali 3 , Isa Cerveri 4 ,
Massimiliano Bugiani 5 , Maria Grazia Panico 6 , Pietro Pirina 7 , Giuseppe Verlato 1 ,
Roberto de Marco 1 . 1 Department of Public Health and Community Medicine,
University of Verona, Italy; 2 Department of Allergy, Immunology and Respiratory
Diseases, University Hospital “Ospedali Riuniti”, Ancona, Italy; 3 Department of
Internal Medicine - Unit of Respiratory Diseases, University of Perugia, Italy;
4
Respiratory Diseases Division, Foundation IRCCS ”San Matteo” Hospital,
University of Pavia, Italy; 5 Department of Respiratory Medicine, University of
Turin, Italy; 6 Unit of Epidemiology, ASL-SA2 Salerno, Salerno, Italy; 7 Institute of
Respiratory Diseases, University of Sassari, Italy
In Italy, the prevalence of current asthma increased during the last 10 years, but
few information are available on the temporal change of asthma severity in the
same period.
The present study is aimed at quantifying the temporal change in the number of
asthma attacks as a proxy of asthma severity in the last 10 years in the Italian adult
population with diagnosed current asthma.
The same screening questionnaire was administered to random samples of 20-44
year-old subjects from the general population in 4 Italian centres (Pavia, Sassari,
Turin and Verona) in 1998-2000 (in the frame of the Italian Study on Asthma in
Young Adults, ISAYA; response rate 76%) and in 2007-2010 (in the frame of the
Gene Environment Interaction in Respiratory Diseases, GEIRD, study; response
rate 53%). The number of asthma attacks was modelled by means of a negative
binomial model, adjusting for centre, sex, age, drug use and design confounders.
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The prevalence of subjects with physician-diagnosed current asthma and at least
1 asthma attack in the last year increased from 2.8% (95%CI:2.5;3.2%) to 4.1%
(95%CI:3.6;4.7%). The mean number of asthma attacks in the last year was 3.1
(s.d. 10.1) in ISAYA and 4.4 (s.d. 13.2) in GEIRD. The adjusted relative change
in the mean of asthma attacks between the 2 surveys was 1.62 (95%CI:1.16;2.29):
subjects with diagnosed current asthma had a 62% higher mean number of attacks
in GEIRD with respect to ISAYA.
It needs to be clarified whether this increase in the mean number of asthma attacks
is due to an increase in asthma severity, a poor patient compliance or a scarce
physician adherence to the prescribing guidelines.

P3954
Asthma remission and longitudinal changes in control in the Italian Study on
Asthma in the Young Adults (ISAYA)
Amelia Grosso 1 , Lucia Cazzoletti 2 , Angelo Corsico 1 , Federica Albicini 1 ,
Erica Gini 1 , Vanessa Ronzoni 1 , Eti Maria Giulia Di Vincenzo 1 , Roberto de
Marco 2 , Isa Cerveri 1 . 1 Respiratory Diseases Department, Foundation IRCCS
“San Matteo” Hospital, University of Pavia, Italy; 2 Unit of Epidemiology &
Medical Statistics Department of Public Health and Community Medicine,
University of Verona, Italy
There is a little information on asthma remission and longitudinal changes in
control in the last decade. In the frame of the ISAYA, a random sample of 354 asthmatics identified between 1998 and 2000 in 6 Italian centres (Pavia, Torino, Verona,
Pisa, Sassari, Sassuolo) was followed-up 10 years apart (response rate 60%). At
follow-up, asthma was considered in remission if a subject did not report any
asthma-like symptom or drug use in the last year. A modified version of the GINA
classification of asthma control, based on the frequency of diurnal and nocturnal
symptoms, daily life activity limitations, and rescue medication use, was used. Out
of the 210 subjects who participated in the follow-up, asthma had remitted in 61
(29%) subjects and was still present in 149 (71%). The likelihood of remission for
subjects reporting asthma-like symptoms, attacks and asthma drug use at baseline
was less than half the same risk in subjects who did not report them, as evaluated by
means of a logistic model. Among non remittent subjects, 41 (28%) had controlled,
60 (41%) partially controlled and 46 (31%) uncontrolled asthma at baseline.
Among 138 subjects with information at follow-up, 38 (28%) had controlled, 69
(50%) partially controlled and 31 (22%) uncontrolled asthma. At a multinomial
logistic model, women were more likely to have partially or uncontrolled asthma
than men; increasing age, chronic cough and phlegm and total or partial lack of
control at baseline increased the risk of uncontrolled asthma at follow-up. More
than 1 out of 4 subjects with asthma recover from their illness; however, less than
30% of the remaining subjects had controlled asthma a decade after.

P3955
Seasonality of primary care utilization for asthma, COPD and pneumonia in
Karachi (Pakistan)
Zeeshan Raza, Aiman Ghani, Aisha Ahmad, Fatima Ahmad, Nadeem Rizvi.
Undergraduate Medical Student of fourth year, Dow Medical College, Karachi,
Sindh, Pakistan
Background: The increase in the health care burden from respiratory diseases is
noticeable in the developing countries and its seasonal variation has epidemiological significance.
Aims and objectives: This study aimed to assess the seasonality of primary care
utilization for acute exacerbations of respiratory diseases with respect to the age
and gender of the patients and to examine the mortality rates of the patients
hospitalized.
Methods: We conducted a retrospective study to assess the seasonal patterns in
hospital admissions due to acute exacerbations of respiratory diseases (asthma;
COPD and pneumonia) in Jinnah Postgraduate Medical Centre, Liaquat National
Hospital, and Aga Khan University Hospital, Karachi for a two year period from
January 1, 2009 to December 31, 2010. Data were collected from Hospital Records
Department through patients discharge files of those who had a primary physician
diagnosis for asthma; COPD or pneumonia. Climatic data for average rainfall
and humidity were obtained from Pakistan Meteorological Department and was
analyzed with respect to the seasonal distribution of the diseases.
Results: There were total 3,205 patients analyzed, from them 53.77% had asthma,
26.35% had COPD and 19.87% had pneumonia. Highest number of hospital
admissions for COPD, pneumonia and asthma were observed from Mid of Dec to
Feb (Winter), with a peak occurring in the month of March (early Spring),whereas
significantly less cases occurred in May(Summer) and November (Autumn).
Conclusion: The results demonstrated a clear seasonal pattern indicating the highest number of patients admitted in the month of winter and a peak occurring in the
spring season for asthma, COPD and pneumonia.

405. Methodology in epidemiologic research
P3956
Estimating parameters in the two-compartment model of exhaled nitric oxide
Sandrah Eckel 1 , William Linn 1,2 , Kiros Berhane 1 , Muhammad Salam 1 ,
Edward Rappaport 1 , Yue Zhang 1 , Frank Gilliland 1 . 1 Preventive Medicine,
University of Southern California, Los Angeles, CA; 2 Environmental Health, Los
Amigos Research & Education Institute, Downey, CA, United States
Introduction: The fractional concentration of exhaled nitric oxide (FeNO) is a
biomarker of airway inflammation. FeNO decreases with increasing flow, which
has led to the development of mathematical models whose parameters quantify
proximal and distal sources. FeNO measured at the conventional 50 ml/s flow
rate is primarily from proximal sources, so the parameters may provide additional
insight. Parameters are estimated from FeNO data measured at multiple flow rates,
but there is no standard estimation method.
Aims and objectives: To evaluate and compare a comprehensive set of existing
and novel regression-based estimators of parameters from the two-compartment
model of exhaled nitric oxide.
Methods: We used simulated multiple flow datasets to assess the statistical properties of the estimators and multiple flow datasets from 1507 schoolchildren from
the Southern California Children’s Health Study (CHS) to investigate regression
model fit and the sensitivity of estimates across models.
Results: A novel non-linear least squares model with log transformation fit CHS
participant datasets very well (median adjusted R2 = 0.99), satisfied model assumptions (homoskedasticity), and produced estimators with good statistical properties
(e.g., negligible bias). In the CHS, alveolar NO concentration (CaNO) estimates
were only moderately correlated across estimation methods whereas bronchial flux
estimates were highly correlated.
Conclusions: Since CaNO estimation is a key result of multiple flow FeNO
analysis, the sensitivity of CaNO estimates highlights the need for standardized
methods. No gold standard is available to validate parameter estimators but our
work can guide the selection of estimators in future studies.

P3957
Screening for alpha-1 antitrypsin deficiency in Germany – Update 2012
Timm Greulich 1 , Andreas Klemmer 1 , Susanne Schroth 1 , Christoph Nell 1 ,
Viktor Kotke 1 , Stefan Wiedmann 1 , Christian Herr 2 , Claus Franz Vogelmeier 1 ,
Robert Bals 2 , Andreas Rembert Koczulla 1 . 1 Pulmonology, University Hospital
Giessen and Marburg, Marburg, Germany; 2 Pulmonology, University Hospital
Saarland, Homburg/Saar, Germany
Background: Alpha-1 antitrypsin deficiency (AATD) is characterized by decreased
serum levels of alpha-1 antitrypsin (AAT). The most common clinical manifestations are pulmonary emphysema and liver cirrhosis. Epidemiological estimates
postulate around 8000 people in Germany with a severe AATD. Although current
guidelines stress the importance of screening for AATD, the majority of patients
remains undetected.
Aim: To provide recent screening data from the German central laboratory for
AATD in Marburg, Germany.
Methods: From dried blood spot (DBS) samples we performed AAT measurements (for internal use only) and genotyping for S and Z alleles. When either
of both tests was suggestive for AATD we went on to perform phenotyping by
IEF. When phenotyping resulted in bands suggestive for rare deficiency alleles we
conducted complete sequencing of the AAT gene.
Results: In the period from August 2003 to February 2012 more than 50.000 test
kits had been requested of which 13.010 kits have been returned. Of these, 75 were
not evaluable, and 185 samples had already been submitted before. Our results are
based on 12.750 analyzed samples.
In descending order of frequency, we have diagnosed the following phenotypes:
PIMM (8577, 67.27%), PiMZ (2383, 18.69%), PiZZ (846, 6.64%), PIMS (637,
4.99%), PiSZ (192, 1.51%), PiSS (38, 0.29%). 140 samples were submitted to
gene sequencing. Here we found 75 rare (R) genotypes (PiZR 59; PiMR 10; PiSR
4; PiRR 2).
Conclusion: Almost a third (32.73%) of the submitted samples was found to
represent at least a carrier status, and over 8% carried a genotype that is associated
with a severe AATD. We conclude that screening is useful to detect AATD and
should be expanded in Germany.

P3958
Normality ranges of urine oxidative stress markers (8-OHdG and
isoprostane) in Italian people free from respiratory diseases – Preliminary
results
M. Elisabetta Zanolin 1 , Giancarlo Pesce 1 , Paolo Girardi 1 , Paolo Degan 2 ,
Morena Nicolis 1 , Aneza Jalil 1 , Roberto de Marco 1 . 1 Dept of Public Health and
Community Medicine, University of Verona, Italy; 2 Dept of Epidemiology,
National Institute for Cancer Research (IST), Genova, Italy
Background: The study of oxidative stress (OxS) is becoming increasingly im-
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portant in respiratory disease research. To our knowledge, the reference ranges of
urinary 8-hydroxy-deoxy-guanosine (8-OHdG) and 8-isoprostane (isoprostane), a
DNA and a lipid oxidation product respectively, have not yet been determined in
subjects without respiratory diseases.
Aim: To assess the reference range of OxS markers in Italian people aged 20-64
free from respiratory diseases (controls).
Methods: 8-OHdG and isoprostane were measured in spot-urine samples collected
in the frame of Gene-Environment Interactions in Respiratory Diseases (GEIRD)
study, a nested multi-case control survey. The biomarkers levels were corrected
on creatinine concentration. Only controls (n=239) were considered for the aim of
this work. The possible effects of potential determinants on OxS-biomarkers were
studied before determining the normality range in selected subgroups of controls.
Multiple linear regression was fitted to data using the logarithm of 8OHdG or
isoprostane as dependent variables and sex, age, season, smoke, body mass index,
as covariates. The appropriate percentiles were calculated.
Results: Both 8OHdG and isoprostane concentrations were significantly higher in
smokers than in non smokers (p=0.025 and 0.047 respectively), while the other
covariates did not influence OxS. The 95% 8OHdG normality range in non smokers
varied from 0.26 to 25.94 ng/mg. The 95% isoprostane reference interval was 0.03
-5.42 ng/mg in non smokers.
Conclusion: Provisional 95% normality range for urinary 8OHdG and isoprostane
were determined in subjects free from respiratory diseases.

P3959
Levels of cat, grass and mite specific IgE and symptoms on specific exposure
Mario Olivieri 1 , Joachim Heinrich 3 , Dan Norbäck 4 , Simona Villani 5 , Josep
M. Antó 6 , Giuseppe Verlato 2 . 1 Unit of Occupational Medicine, University
Hospital, Verona, Italy; 2 Unit of Epidemiology & Medical Statistics, Dept. of
Public Health & Community Medicine, University of Verona, Italy; 3 Institute of
Epidemiology, GSF-National Research Center for Environment and Health,
Neuherberg, Germany; 4 Department of Medical Science/Occupational and
Environmental Medicine, Uppsala University, Uppsala, Sweden; 5 Department of
Public Health, Neurosciences, Experimental and Legal Medicine, University of
Pavia, Italy; 6 Centre for Research in Environmental Epidemiology, (CREAL),
Barcelona, Spain
Objective: To investigate the association between specific IgE levels to different
allergens and symptoms on specific exposure.
Methods: In the frame of the European Community Respiratory Health Survey
II specific IgE to cat, timothy grass and house dust mite were assessed in 8409
subjects. Participants were asked whether they presented cough, wheeze, chest
tightness, breath shortness, runny or stuffy nose, itchy or watering eyes on exposure
to: animals such cats or dogs; trees, grass, flowers, or pollen; a dusty part of the
house, or near pillows or duvets.
Results: A clear dose-effect relationship was found between IgE levels to cat,
grass and mite, respectively, and symptoms on exposure to animals, pollen and dust
(Table 1). The relation between mite sensitization and symptoms on dust exposure
was less steep. A similar pattern was observed when evaluating the number of
symptoms on exposure: the Spearman’s rho was, respectively, 0.45, 0.45 an 0.19
when considering the relation between sensitization to cat, grass and mite and
number of symptoms on specific exposures.
Table 1. Percent prevalence of symptoms on exposure to animals, pollen and dust, respectively,
as a function of IgE levels to cat, timothy grass and house dust mite
Specific IgE levels
(kU/L)
<0.35
0.35-0.69
0.70-3.49
3.50-17.4
≥17.5

Symptoms on
exposure to animals

Symptoms on
exposure to pollen

Symptoms on exposure
exposure to dust

11 (762/6818)
41 (76/186)
71 (234/328)
82 (187/227)
82 (68/83)

24 (1622/6624)
54 (106/198)
65 (315/488)
87 (455/526)
92 (305/332)

28 (1758/6352)
39 (115/296)
45 (208/464)
58 (190/328)
66 (129/196)

Conclusion: Both the prevalence and the number of allergic symptoms on specific
exposure increase with increasing specific IgE levels.

P3960
Candidate gene association study of chronic obstructive pulmonary disorder
using a targeted high throughput sequencing approach
Joakim Klar 1 , Hans Matsson 2 , Cecilia Söderhäll 2 , Helena Backman 3 ,
Anne Lindberg 3 , Eva Rönmark 3 , Bo Lundbäck 3 , Niklas Dahl 1 . 1 Immunology,
Genetics and Pathology, Uppsala University, Uppsala, Sweden; 2 Department of
Biosciences and Nutrition, Karolinska Institute, Huddinge, Sweden; 3 The OLIN
Studies, Sunderby Hospital of Norrbotten, Luleå, Sweden
Background: Genetic studies in humans and in animal models suggest that
genes associated with lung developmental processes are also implicated in the
development of COPD.
Aim: We aim to investigating candidate genes, with emphasis on genes important
for lung development, for genetic variants predisposing to the development of
chronic obstructive pulmonary disease (COPD) using targeted enrichment in a
cohort of COPD patients.
Methods: Twelve patients with heterozygous loss of function mutations in a lung

developmental gene, the fibroblast growth factor 10 (FGF10), was investigated
for pulmonary functions and COPD was classified according to the ATS/ERS
2005 standard. To identify novel variants associated with COPD, we are currently
conducting a candidate gene association approach using targeted enrichment (HaloPlex; Halo Genomics) and high throughput sequencing (Illumina) using patients
and controls retrieved from the Swedish Obstructive Lung Disease in Norrbotten
(OLIN) sample set. This strategy allows for the detection of all genetic variants in
the enriched sequence, without the limitations when investigating known variants
using SNP arrays.
Results: Patients carrying mutations in FGF10 show a significant decrease in lung
function parameters consistent with COPD. Based on these results, we are currently
investigating in total 200 kb enriched sequence, including 22 genes implicated in
lung development and 71 genes or regions previously associated to COPD.
Conclusion: These findings support the idea that genetic variants affecting lung
developmental genes are important determinants of adult lung function that may
ultimately contribute to COPD.

P3961
The efficacy of COPD detection by using a community-based annual
screening program for lung cancer
Yasuo Sekine 1 , Kiminori Suzuki 2 , Kazuko Kubota 3 , Hiroshi Ikegami 3 ,
Yuji Isobe 4 , Mitsugu Nakamura 4 , Yuichi Takiguchi 5 , Koichiro Tatsumi 6 ,
Takehiko Fujisawa 2 . 1 Dept. of Thoracic Surgery, Tokyo Women’s Medical
University Yachiyo Medical Center, Yachiyo, Chiba, Japan; 2 Dept. of Lung
Cancer Screening, Chiba Foundation for Health Promotion and Disease
Prevention, Chiba, Japan; 3 Dept. of Health and Welfare, Government of Chiba
City, Chiba, Japan; 4 Dept. of Disease Prevention, Chiba City Medical
Association, Chiba, Japan; 5 Dept. of Medical Oncology, Graduate School of
Medicine, Chiba University, Chiba, Japan; 6 Dept. of Pulmonary Medicine,
Graduate School of Medicine, Chiba University, Chiba, Japan
Study objectives: The aim of this study was to clarify the usefulness of COPD
screening by using a community-based lung cancer screening program.
Methods: In Japan, community-based lung cancer screening by chest X-ray has
been established. Japanese residents who are 40 years old or higher can freely
receive chest X-ray every year. We utilized this screening system in Chiba City
in order to detect COPD. From April 2010 to March 2011, 83,924 participants
received regular lung cancer screening by chest X-ray at the first examination
centers, which was approximately 30% of objective residents. We set the criteria
of suspicious of COPD indicating 60 years or older, positive smoking history and
having any chronic respiratory symptoms. 1,170 (1.3%) were recognized as suspicious of COPD and 551 of them (56.2%) received further examination including
pulmonary function test (PFT) and/or chest computed tomography (CT) as the
second close examination at 39 second examination centers.
Results: 138 participants (25.0%) were reported as COPD from the second examination centers and 42.2% of them were necessary for COPD treatment. Only
eight participants (5.8%) were already diagnosed COPD before screening. PFT
data could be collected from 173 participants, and 43 (24.9%) were diagnosed as
COPD (FEV1 less than 70%). Emphysema grades according to Goddard classification on CT revealed that 21.1% was radiological emphysema. One patient with
normal chest X-ray was detected lung cancer by CT and could receive curative
surgery.
Conclusion: COPD screening by using a community-based lung cancer screening
program may be effective for detection of COPD. These patients can be treated
COPD as early as possible.

P3962
Computed tomography of the paranasal sinuses in chronic obstructive
pulmonary disease
Esther Helen Steveling 1 , Caroline Newerla 2 , Selina Dürr 1 , Claudia Gerhards 1 ,
Sabrina Maier 1 , Christoph Stippich 2 , Antje Welge-Lüssen 3 , Stefanie Zogg 1 ,
David Miedinger 1 , Jörg Daniel Leuppi 1 . 1 Internal Medicine, University Hospital,
Basel, Switzerland; 2 Radiology, University Hospital, Basel, Switzerland;
3
Otorhinology, University Hospital, Basel, Switzerland
Background: Pathologic correlates of the upper airways have been rarely evaluated
in chronic obstructive pulmonary disease (COPD).
Aims: Assessment of objective and subjective impairment of the upper airways in
COPD
Methods: Computed tomography (CT) of the paranasal sinuses was performed in
patients with COPD and evaluated using the Newman scoring system (>0 points
considered abnormal). Nasal endoscopy was performed and scored according to
Lund and Kennedy (>1 point considered abnormal). Rhinosinusitis related quality
of life and symptoms were assessed with the Sino Nasal Outcome Test-20 (SNOT20) (>12 points considered abnormal) and the SNOT-primary nasal symptoms
score (SNOT-PNS). Spirometry was performed according to established guidelines.
Patients were classified into COPD risk groups according to the GOLD guidelines
of December 2011 considering symptoms, COPD stages 1-4 and exacerbations.
Results: We included 83 patients (35 women) with a mean age of 68 years (range:
44-90). 29 subjects (35%) were in COPD risk group A, 38 subjects (46%) in risk
group B and 16 subjects (19%) in risk groups C and D. Abnormal CT scores
were observable in 49 subjects (59%) and abnormal endoscopies were found in
51 subjects (61%). 51 subjects (61%) scored abnormal results in the SNOT-20.
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We found a positive correlation between the CT score and the SNOT-PNS (r=.22,
p<.05). The endoscopic score correlated positively with the SNOT-PNS (r=.29,
p<.05) as well as with the SNOT-20 (r=.42, p<.01). Subjects in higher risk groups
presented higher scores in endoscopy (p<.05), SNOT-PNS (p<.05) and SNOT-20
(p<.01).
Conclusion: Pathologic correlates of the upper airways were found in more than
half of the patients with COPD.

P3963
Waist circumference and lung function among adolescents: The Pelotas 1993
birth cohort
Fernando C. Wehrmeister 1 , Jeovany Martínez-Mesa 1 , Pedro C. Hallal 1 ,
Helen Gonçalves 1 , Cora Araújo 1 , Maria C.F. Assunção 1 , Ricardo B. Noal 1 ,
Rogelio Perez-Padilla 2 , Ana Maria B. Menezes 1 . 1 Post-Graduate Program in
Epidemiology, Federal University of Pelotas, Brazil; 2 National Institute of
Respiratory Diseases, National Institute of Respiratory Diseases, Mexico City,
Mexico
Background: BMI is frequently used to evaluate obesity, but it is unable to assess
fat distribution. Much attention has been given to abdominal fat measured by waist
circumference (WC). Abdominal fat is a known risk factor for chronic diseases,
but the impact of lung function among adolescents remains uncertain.
Objective: To evaluate the association between WC and lung function parameters
among adolescents.
Methods: The original cohort comprised 5,249 hospital born children during the
calendar year of 1993 in Pelotas, Brazil. In 2008-9, when participants were 15 years
old, all cohort members were evaluated. WC was measured by trained interviewers
and lung function tests were performed to obtain FVC and FEV1. Multiple linear
regression models were performed and all analyses were stratified by sex.
Results: 1,969 boys and 2,032 girls had data for spirometry and for WC. In the
crude analyses we found a positive relationship between WC and FEV1 and FVC
(liters) for both boys and girls. After adjusting for height, BMI, physical activity
and wheezing in the past year, we found an inverse relationship between WC
and FEV1 (β = -0.015 [95%CI -0.023; -0.008]), and FVC (β = -0.010 [95%CI
-0.018; -0.001]) only for boys. For girls, the association was not significant. When
we analyzed the predicted values, there was a significant association with WC
(%FEV1, β = -0.413 [95%CI -0.619; -0.206]; %FVC β = -0.242 [95%CI -0.464;
-0.020]) only for boys.
Conclusions: Increases in WC were associated with worse lung function parameters in Brazilian boys aged 15 years old. Improvement of lung health in adolescent
can prevent lung diseases in adult life.

P3964
Lung function and respiratory symptoms as predictors of mortality: The
HUNT study
Linda Leivseth 1 , Tom Ivar Lund Nilsen 2 , Xiao-Mei Mai 1 , Roar Johnsen 1 ,
Arnulf Langhammer 3 . 1 Department of Public Health and General Practice,
Norwegian University of Science and Technology, Trondheim, Norway;
2
Department of Human Movement Science, Norwegian University of Science and
Technology, Trondheim, Norway; 3 Department of Public Health and General
Practice, HUNT Research Centre, Norwegian University of Science and
Technology, Levanger, Norway
Background: Impaired lung function is associated with increased mortality. However, whether respiratory symptoms, independent of lung function, are associated
with all-cause or cardiovascular (CV) mortality is not clear.
Objective: To prospectively study associations of lung function and respiratory
symptoms with all-cause and CV mortality in a general population.
Methods: The study included 5519 women and 4972 men who participated in the
Lung study of the Norwegian HUNT study in 1995-97. Cox regression was used
to calculate adjusted hazard ratios (HRs) for all-cause and CV death associated
with pre-bronchodilator percent of predicted FEV1 (ppFEV1 ), grades of COPD,
and respiratory symptoms (chronic bronchitis, wheeze, and dyspnoea).
Results: Lung function was inversely associated with all-cause mortality. A 10%
reduction in ppFEV1 gave a HR of 1.17 (95% confidence interval [CI] 1.09-1.25)
in women and 1.23 (95% CI 1.16-1.30) in men. Compared to ppFEV1 ≥100,
ppFEV1 <50 was associated with a HR of 6.85 (95% CI 4.46-10.52) in women and
3.88 (95% CI 2.60-5.79) in men. Results for COPD grades corresponded to those
found for ppFEV1 levels. Of the respiratory symptoms, only dyspnoea remained
associated with all-cause mortality after adjusting for lung function (HR 1.68 [95%
CI 1.11-2.53] in women and 1.53 [95% CI 1.11-2.11] in men), and within levels
of lung function. Overall, associations between lung function and CV mortality
were weaker, and no clear relation was found for respiratory symptoms.
Conclusion: Our results suggest that pre-bronchodilator lung function is a strong
predictor of all-cause mortality, and that dyspnoea is associated with all-cause
mortality independent of lung function.

P3965
The effect of menopause on the lung function among Korean women; the
fourth Korean National Health and Nutrition Examination Survey (KHANES
IV)
Won Jai Jung, Young Sam Kim, Ji Ye Jung, Kyung Su Jung, Eun Young Kim, Se
Kyu Kim, Joon Chang. division of Pulmonology, Department of Internal
Medicine, Yonsei Universitiy College of Medicine, Seoul, Republic of Korea
Background: Sex hormones appear to play an important role in women’s lung
health. But the literature on menopause and lung health is scarce, especially lung
function. Some studies showed improvement or no change in forced expiratory
volume in the first second (FEV1), forced volume capacity (FVC) in association
with hormone therapy. And a few studies showed that postmenopausal women
had significantly lower FEV1 and FVC, especially among lean women. This study
examined whether menopausal status was related to the lung function.
Design & methods: Data were obtained from the 4th Korean National Health and
Nutrition Examination Survey of 2007-9. A total of 1382 Women aged 44 to 61
years not receiving hormone replacement (712 premenopausal women and 670
postmenopausal women) were included in this analysis. Women who were current
pregnancy, lactation, amenorrhea induced by hysterectomy were excluded. In our
study, a postmenopausal woman was defined as a woman whose current age was
1 year than her age of menopause.Age,height, BMI, smoking status were adjusted
by multiple linear regression analysis
Results: Postmenopausal status is not significantly associated with lower FVC
(-33mL, p-value = 0.353), but associated with lower FEV1(-77mL, p-value =
0.032).
Conclusion: Postmenopausal status can be related with lower lung function in this
study.

P3966
Effect of hospitalization on exercise capacity in patients with chronic
obstructive pulmonary disease (COPD)
Maria Antonia Ramon 1 , Elena Gimeo-Santos 2 , Jaume Ferrer 1 ,
Judith Garcia-Aymerich 2 , on behalf of the PAC-COPD Study Group.
1
Department of Pneumology, Hospital Universitari Vall d’Hebron, Barcelona,
Spain; 2 CREAL, Centre for Research in Environmental Epidemiology (CREAL),
Barcelona, Spain
Introduction: Exercise capacity has become an important measure to assess COPD
functional status, response to medical interventions and prognosis. However, the
determinants of exercise capacity change over time in COPD patients are poorly
known.
Aim: To estimate the effect of hospital admissions on exercise capacity decline in
COPD patients.
Measurements: 226 patients with moderate-to-severe COPD from our original
PAC-COPD Study had their exercise capacity measured when clinically stable using the six minute walking distance (6MWD) both at baseline and 1.7 years after.
Sociodemographic variables, lifestyle, co-morbidities, and clinical and functional
status were also assessed. Hospital admissions (timelines and causes) during the
follow-up were gathered from centralized government datasets. Linear regression
was used to model changes in exercise capacity.
Results: At baseline, patients were mostly male (92%), aged mean (SD) 67(8)
years, postbronchodilator FEV1 54(17)%, and 6MWD 444(83) m. During the
follow-up period, patients decreased their exercise capacity (mean -20m/y). Moreover, 87 (39%) had at least one hospitalization (more than a half due to COPD).
After adjusting for dyspnea, lung hyperinflation (RV/TLC), and baseline 6MWD,
COPD admissions rate increased the 6MWD decline: -18m/y and -30m/y in ≤1
admission/year and >1 admission/year, respectively, compared to patients with no
admissions (p=0.001). Remaining variables were not related to the 6MWD decline,
after adjusting for hospital admission.
Conclusions: These findings show that hospital admissions due to COPD exacerbation have a great impact on exercise capacity deterioration in moderate-to-severe
COPD patients.

P3967
Chronic obstructive pulmonary disease surveillance: Potential usefulness of
the Texas behavioral risk factor survey surveillance system
David Coultas 1 , Bradford Jackson 2 , Karan Singh 2 , Sejong Bae 2 . 1 Internal
Medicine, University of Texas HSC-Tyler, TX, United States; 2 Biostatistics,
University of North Texas HSC, Fort Worth, TX, United States
Background: Public health surveillance of COPD has traditionally focused on risk
factors and measures of disease occurrence, but these measures are insufficient to
monitor effectiveness of disease control strategies.
Objectives: The purpose of this analysis was to evaluate the potential usefulness of
a population-based telephone surveillance system for monitoring patient-reported
outcomes among patients with COPD.
Methods: The Behavioral Risk Factor Surveillance System (BRFSS) is a statebased system of telephone surveys. In 2009, the Texas BRFSS included a question
about physician-diagnosed COPD and self-rated health status. We conducted a
cross-sectional analysis of self-reported COPD, fair/poor health status, and the influence of lifestyle factors, health care access, and co-morbid conditions. Adjusted
prevalence ratios (PR) were calculated using multivariate logistic regression.
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Results: Adults with COPD reported significantly worse health status compared
to adults without COPD (fair/poor: 49.1% vs. 13.7%, p<0.001). In multivariate
analyses lifestyle and health care access factors significantly (p<0.05) associated
with fair/poor health status included: current smoker (PR=2.9), former smoker
(PR=2.0), physical inactivity (PR=3.0), having a personal doctor (PR=4.8), inability to see a doctor due to costs (PR=3.6), and pneumonia shot (PR=6.1).
Co-morbid conditions significantly (p<0.05) associated with fair/poor health status were: obesity (PR=3.5), asthma (PR=1.7), cardiovascular disease (PR=3.2),
and cancer (PR=1.7).
Conclusion: These results suggest that the BRFSS may be useful at the populationlevel for surveillance of COPD.

P3968
Newly developed simple QoL questionnaire in early detection of COPD in a
population of smokers at risk for COPD development
Biserka Radoševic-Vidacek 1 , Adrijana Košcec 2 , Žarko Vrbica 3 , Ivan Gudelj 4 ,
Rosanda Rosandic-Piasevoli 5 , Karla Tudja 6 , Zdenka Meštrovic 7 ,
Davorka Martinkovic 8 , Davor Plavec 9 . 1 Psychology, Institute for Medical
Research a Occupational Health, Zagreb, Croatia; 2 University Centre for
Croatian Studies, University of Zagreb, Croatia; 3 Department for Internal
Medicine, County Hospital, Dubrovnik, Croatia; 4 Pulmology Department,
University Hospital Center, Split, Croatia; 5 Clinic, Family Medicine, Split,
Croatia; 6 Clinic, Family Medicine, Donji Muc, Croatia; 7 Clinic, General
Practice, Zagreb, Croatia; 8 Clinic, Family Medicine, Zagreb, Croatia; 9 Research
Department, Children’s Hospital Srebrnjak, Zagreb, Croatia
Aim: Assessing the role of a simple newly developed QoL questionnaire
(MARKOQ) in early detection of COPD in a population at risk for COPD.
Methods: MARKOQ is a self-administered questionnaire with 18 questions. Subjects were smokers with ≥20 pack-years, both gender, 40-65 yrs of age, with no
diagnosis of COPD. They were referred to a pulmologist (history, physical, lung
function) for diagnosis of COPD and the staging. MARKOQ was administered
twice: at primary care clinic and 2-4 weeks later at a pulmology clinic.
Results: Sample included 219 consecutive subjects (48.5% male), mean (SD)
age 52.6 (6.9) yrs with 38.0 (17.4) pack-years. 25.3% were diagnosed as COPD
(stage I 18%, stage II 6.7%, stage III 0.6%). Psychometric analyses showed very
good internal consistency of MARKOQ (Cronbach’s alpha=0.89) and test-retest
reliability (r=0.84). The correlation with CAT scores was r=0.54. MARKOQ significantly discriminated (F=4.20, p=0.013) patients with GOLD stage II or higher
(mean=19.9, SD=8.7) from those in stage I (mean=12.9, SD=10.1) and “healthy”
smokers (mean=12.9, SD=8.4) (CAT scores were not discriminative). Correlations
of MARKOQ scores were only significant for FEV1%, (r=-0.22, p=0.003).
Conclusions: Our results indicate that the MARKOQ developed for an early
detection of COPD may be able to detect early changes in QoL complementary
to lung function impairment. The exact validity of the MARKOQ will be known
after the reevaluation based on the cohort follow-up.
Supported by an unrestricted grant by GlaxoSmithKline (GSK eTrack number
CRT114338).
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External multicentric validation of a COPD detection questionnaire
Miguel Bergna 1 , Gabriel Garcia 1 , Ramon Alchapar 1 , Hector Altieri 1 ,
Oscar Caberlotto 1 , Juan Figueroa Casas 1 , Luis Larrateguy 1 , Luis Nannini 1 ,
Pedro Grabre 1 , Gustavo Zabert 1 , Daniel Paskansky 1 , Sebastian Fucile 2 . 1 Seccion
Obstructivas, Asociacion Argentina de Medicina Respiratoria, Buenos Aires,
Argentina; 2 Departamento Medico Novartis, Laboratorio Novartis, Buenos Aires,
Argentina
Introduction: Chronic obstructive pulmonary disease (COPD) is a preventable
disease. The development of a simple questionnaire can help to improve the
diagnosis.
Objective: External validation of the questionnaire to detect COPD in Argentina.
Material and Methods: We were performed a questionnaire in subjects with over 40
years old and history of smoking ≥ 10 or more pack/year. Demographic data and
pre and post bronchodilator spirometry were performed. Subjects with previous
diagnosis of COPD or asthma were excluded.
Results: 468 subjects were evaluated.100 (21.1%) had spirometric diagnosis of
COPD. In univariate analysis patients with COPD had higher median age (58 years
vs 54 years, p <0.001), pack years (PY) smoked (40 vs 30, P <0.001), lower BMI
(26 vs 28, P = 0.02), higher incidence of males (68.8% vs 43.9%, P <0.001),
cough for 3 months (55.2% vs 35.8%, P = 0.001), chronic cough (47.9% vs 28.8%,
P <0.001), phlegm for 3 months (50% vs 37.2, P = 0.02), chronic phlegm (40.6%
vs 26.1%, P = 0.005), dyspnea (62.5% vs 51.9%, P = 0.06), wheezing (55.2% vs
47%, P = 0.15), wheezing without infection (38.5% vs 33.9%, P = 0.39), stove
at home (10.4% vs 7.5%, P = 0.35) and risk profession (19.8% vs 18.5%, P =
0.78).The presence of at least 3 of these variables had a sensitivity of 95% and
a specificity of 25.29%, positive predictive value (PPV) of 22.62% and negative
(NPV) of 95.65%. The presence of at least 6 variables had a sensitivity of 90%
and a specificity of 70.97%, a PPV of 50% and a NPV of 95.65%
Conclusion: This simple questionnaire for demographic and clinical data can be
useful for detection of COPD.

P3970
Childhood asthma control test: Validation of the Arabic Tunisian dialect
version in 51 patients
Hanadi Ouali 1 , Makram Zneidi 1 , Anissa Berraiss 1 , Boutheina Ben Safta 1 ,
Jamel Ammar 1 , Amira Sellami 1 , Samir Ennigrou 2 , Agnès Hamzaoui 1 . 1 B
Department of Pediatric and Respiratory Disease, Abderrahmen Mami Hosptal,
Ariana, Tunis, Tunisia; 2 Epidemiology, Medicine University, Tunis, Tunisia
Childhood Asthma Control Test or c-ACT was translated in different languages.
We propose to validate the Arabic Tunisian dialect version by checking both
it’s understood by patients and their parents and the conformity with the control
criteria of international recommendations. Cross-sectional study was conducted in
51 asthmatic children, aged from 4 to 11 years, followed for at least 6 months.
c-ACT was administrated before consultation. The level of asthma control was
compared to that estimated by the expert based on GINA criteria with an evaluation period of 4 weeks. Understanding of this Arabic version has been confirmed
with the patients and their parents.This version showed a satisfactory internal
consistency with Cronbach’s alpha equal to 0.853. The area under the ROC curve
equal to 0.993 is highly significant (p <0.001). The c-ACT showed a significant
discriminative ability of patients with different level of control of their asthma (p
<0.001). The study of the performance of c-ACT 19 point threshold, to identify
children uncontrolled, found a sensitivity of 73.7% and negative predictive value of
86.5%. Considering the 20 point threshold, sensitivity and negative predictive value
reached respectively 94.7% and 96.9%. There is a highly significant correlation
(p <0.001) between the level of control patients detected by the c-ACT and that
estimated by the specialist with a kappa coefficient equal to 0.778. Most children
have understood the Arabic version of the c-ACT.This study demonstrated a good
correlation between the result of c-ACT in dialectal Arabic and clinical evaluation.
the usefulness of this version will be evaluated after its release.

P3971
Shortness of breath associated with chronic conditions among those with and
without asthma or COPD
Joshua Lawson, Shelley Kirychuk, Rhonda Bryce, Punam Pahwa,
Chandima Karunanayake, Louise Hagel, Donna Rennie, James Dosman.
Canadian Center for Health and Safety in Agriculture, University of
Saskatchewan, Saskatoon, Canada
Background: Some chronic conditions may result from similar underlying mechanisms or may exacerbate lung disease suggesting the investigation of disease
inter-relationships. We sought to determine if SOB was more common among
adults with chronic conditions and to examine this association among those with
and without asthma or COPD.
Methods: In 2010 we conducted a cross-sectional mail survey of rural households
as part of the Saskatchewan Rural Health Study. One adult per home provided
information about each adult living in the home. There were 8261 adults from 4624
households (42% participation) included. We examined the associations between
reported diagnosed chronic conditions (diabetes, cardiovascular disease, and sleep
apnea) and SOB after adjusting for potential confounders and stratifying by history
of doctor-diagnosed asthma or COPD. High SOB was defined by a score of ≥3
on the MRC breathlessness scale.
Results: The respondents’ mean age was 56 years (SD=16 years) with 51% of
the population being female. Approximately 14% had a MRC score ≥3. After
adjustment, there was increased risk of high MRC score associated with the presence of diabetes [odds ratio (OR)=1.68, 95% confidence interval (CI)=1.32-2.14],
cardiovascular disease (OR=2.18, 95%CI=1.80-2.65), and sleep apnea (OR=2.19,
95%CI=1.60-3.00). The associations with SOB were weaker among those with
asthma or COPD with the exception of that for sleep apnea, which was stronger.
Conclusions: Some conditions were associated with high SOB among those with
and without a history of lung disease. These relationships may result from common pathways, possibly inflammatory, and may precede more serious chronic lung
disease.

P3972
Detection of quality of life with COPD assessment test in chronic obstructive
pulmonary disease and effect of dyspnea on disease-specific quality of life in
these patients
Oguzhan Okutan, Dilaver Tas, Ersin Demirer, Zafer Kartaloglu. Pulmonary
Diseases, Gulhane Military Medical Academy, Istanbul, Turkey
Background: The measurements for level of dyspnea such as Medical Research
Council (MRC) dyspnea scale or modified Borg dyspnea scale were used common
in the trials. COPD assessment test (CAT) is a recently introduced to use to
disease-specific quality of life and follow-up of the patients with COPD.
Objective: We aimed that assessed effect of the dyspnea on disease-specific quality
of life detected by CAT score in the patients with COPD.
Methods: In this study, 90 stable patients with COPD as defined by the GOLD
criteria were included. The level of dyspnea was assessed with two different scales,
MRC dyspnea scale and modified Borg dyspnea scale, and disease-specific quality
of life assessed with the CAT score.
Results: Patients’ mean ± SD age was 68.5±10.9 (range 41 – 97) years. A
significant relationship was established among CAT score, MRC dyspnea scale,
modified Borg dyspnea scale, the GOLD stage of the patients with COPD. There
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was a positive correlation between dyspnea scales and the GOLD stage of the
patients (p<0.001), and also positive correlation between CAT score and dyspnea
scales (p<0.001). The CAT score and dyspnea scales had a significant correlation
with hospitalization and emergency room applications (p<0.05).
Conclusion: It is suggested that dyspnea is an important symptom that impact the
quality of life in the patients with COPD. The CAT is simple, fast and an easy
intelligible measurement for the disease-specific quality of life and it is correlated
with levels of dyspnea of the patients with COPD.

P3973
Validation of quality of life questionnaire St George’s for patients with
respiratory diseases in Colombia, Latin America
Ana Catalina Vanegas 1 , Victor Calvo 2 . 1 Antioquia, Hospital San Vicente de Paúl,
Medellìn, Antioquia, Colombia; 2 Antioquia, Instituto de Alta Tecnología Médica,
Medellin, Antioquia, Colombia
Background: The SGRQ a self-administered questionnaire specific for pulmonary
diseases, validated in different cultures and countries.The objective of this study
was to adapt one specific scale of quality of life in patients with acute and chronic
pulmonary diseases in Colombia, Latin America.
Materials and methods: The Spanish version of the SGRQ was applied to 277
patients with COPD and asthma; the different components and overall scores of
SGRQ were described; the forced expiratory volume in one second (FEV1 ), %
predicted FEV1 , 6-minute walk test (6MWT) and SF36 were used in the assessment
battery.
Results: The SGRQ showed Chronbach’s alpha coefficient internal consistence
was 0.94 for the overall total scale, 0.89 for symptoms, 0.93 for activity and
0.89 for impact. Correlations of coefficient inter-reliability were 0.82 and intrareliability 0.65 for the overall scores. The contents validity of the three factor
structure was established; in construct validity met a slight difference between
acute and chronic patients in activity with statistically and clinically significant
(p<0.05). On evaluation of the concurrent validity of the SGRQ and the score
of physical function (-0.67), vitality (-0.51) and social function (-0.46) of SF36
good correlations were found. The responsiveness showed statistical differences
(p<0.05) with the scores being lesser in the second measurement (better quality
of life).
Conclutions: SGRQ version for acute and chronic patients in Colombia is psycometrically equivalent to the original version, reliable, valid and could be used in
our country and Spanish speaking countries with similar etnic, cultural and social
conditions.

P3974
How accurate are assessments of exacerbations through patient self-reports?
Anja Frei 1,2 , Lara Siebeling 3 , Callista Wolters 1,2 , Patrick Muggenstrum 1, 4 ,
Marco Zoller 2 , Gerben ter Riet 3 , Milo Puhan 1, 5 . 1 Horten Centre for
Patient-oriented Research, University Hospital, Zurich, Switzerland; 2 Institute of
General Practice and Health Services Research, University Hospital, Zurich,
Switzerland; 3 Department of General Practice, Academic Medical Centre,
University of Amsterdam, Netherlands; 4 Department of Internal Medicine,
Pneumology, Hospital Linth, Uznach, Switzerland; 5 Department of Medicine,
Johns Hopkins University, Baltimore, United States
Background: Patient self-report is the most common method to ascertain COPD
exacerbations but its accuracy is unknown. Low accuracy of measurements leads
to underestimation of treatment effects.
Aims and objectives: To evaluate the accuracy of different methods to ascertain COPD exacerbations in longitudinal studies and to estimate the effect of
misclassification in randomised trials.
Methods: We used event-based definition of exacerbations that required newly
prescribed systemic corticosteroids and/or antibiotics. Methods to ascertain exacerbations in 411 primary care COPD patients from ICE COLD ERIC cohort
over 3 years included (1) 6-months follow-ups and (2) review of patient charts
by an experienced physician. These 2 methods were compared against reference
standard of adjudication committee (AC) where 3-4 experienced physicians independently adjudicated exacerbations followed by AC meeting where consensus on
final classifications was reached. We calculated sensitivity and specificity and reestimated the effects of long-acting bronchodilators vs. placebo on exacerbations
by correcting for misclassification.
Results: 59.6% of 411 patients had at least 1 exacerbation during the 3 years
according to the AC. Patient self-reports had a sensitivity and specificity of 84%
and 75%, adjudication by single physicians between 88-96% and 87-99%. The
pooled relative risk reduction from meta-analysis changed from 11% (95% CI
1-20%) to 35% (4-56%) when corrected for misclassification.
Conclusions: Conventional methods to assess exacerbations without central adjudication are likely to underestimate treatment effects substantially. Use of central
or expert adjudication could reduce sample size requirements by up to 5-fold.

P3975
Is smoking recorded accurately on death certificates? A study of patients who
died from chronic obstructive pulmonary disease (COPD) and lung cancer in
a tertiary referral centre
Clara Addison, Toni Jordan. Respiratory Medicine, University Hospital North
Staffordshire, Stoke-on-Trent, Staffordshire, United Kingdom
Introduction: Death certification provides an important source of mortality data.
This data is used to monitor the health of the population and to plan health services
accordingly. It is also used in research into the health effects of exposure to various
risk factors. 1 Since 1992 doctors in the UK were permitted to cite smoking as
a cause of death without referral to the coroner. 1 However, a recent study suggests that smoking is rarely recorded on death certificates despite smoking being
attributed to 18% of all deaths in England. 2 We sought to determine whether or
not smoking was being recorded accurately on death certificates in patients who
died from COPD and lung cancer at one hospital.
Methods and results: Notes were reviewed for all the patients who died from
COPD and lung cancer between January-November 2011 (N=183). Smoking history was recorded for 127 (69%) patients; 117 (92%) had smoked. Of these 117
patients, cause of death was certified as COPD [N=81 (69%)] and lung cancer
[N=44 (38%)]. In all cases, smoking was not recorded on any part of the death
certificate.
Conclusions: Smoking is not recorded appropriately on death certificates in patients who died from COPD and lung cancer. This limits death certificates as a
potential useful source of epidemiological data on smoking.
References:
[1] http://www.gro.gov.uk/images/medcert_July_2010.pdf
[2] Proctor, I et al. Does smoking kill? A study of death certification and smoking.
J Clin Pathol. 2012;65(2):129-32.
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Surveillance of antibiotic resistance in Streptococcus pneumoniae from 2000
to 2011 and serogroup distribution in Tunisia
Emna Mehiri, Asma Ghariani, Sana Bejaoui, Leila Essalah, Hinda Draoui,
Leila Slim-Saidi. Microbiology Laboratory, Abderrahmane Mami Hospital of
Pneumology, Tunis, Ariana, Tunisia
Worldwide spread of antibiotic resistance in Streptococcus pneumoniae is a major
problem and has reached very high levels in certain countries.
In this study, we report, the level of resistance of Streptococcus pneumoniae over
a 12-year period and the serogroup’s distribution in Tunisia.
From January 2000 to december 2011, 1953 strains were collected, in Abderahman
Mami Hospital of pneumology. This strains was isolated from respiratory specimen
(90,5%) and blood, pus and cerebral spinal fluid (9,5%). In vitro susceptibility to
antimicrobial agents was determined by the agar dilution method according the
CA-SFM guidelines. The MICs of penicillin G, amoxicillin and cefotaxim were
studied by the E-test method (AB Biodisk). The strains were serogrouped by latex
agglutination using pneumotest-latex kits (Statens Serum Institute, Copenhagen
Denmark).
The rate of penicillin G non susceptible pneumococci (PNSP) was 40,4% including 8,2% of high resistance level. The strains showed reduced susceptibility to
amoxicillin and cefotaxim in 17,4% and 12,7% of cases respectively. An increase
of resistance is showed from 2000 to 2011 to B-lactamin. In addition, high levels of
resistance to other antibiotics were noted. Thus 60,7%, 40,9% and 14,2% of strains
were resistant to erythromycin, tetracycline and chloramphenicol respectively.
The most common serogroups were 19, 6, 9, 14, 3 and 23 and were associated to
penicillin G non susceptible pneumococci. Serogroup 1 was also found in severe
pneumococcal infection.
In conclusion, the high rate of PNSP and the multidrug resistance of S.pneumoniae
underlight the need of rational use of antibiotics.

P3977
Clinical, spirometric and radiological characteristics of Brazilian rheumatoid
arthritis patients
Alexandre Melo Kawassaki 1,2 , Suzana Pinheiro Pimenta 1,2 , Fernando Kay 3 ,
Marianne Karel Vercosa-Kawassaki 4 , Ieda Maria Magalhaes Laurindo 5 , Carlos
Roberto Ribeiro Carvalho 1 , Ronaldo Adib Kairalla 1 . 1 Pulmonary Division, Heart
Institute (InCor), University of Sao Paulo Medical School, Sao Paulo, SP, Brazil;
2
Pulmonology, Hospital 9 de Julho, Sao Paulo, SP, Brazil; 3 Radiology, University
of Sao Paulo Medical School, Sao Paulo, SP, Brazil; 4 Intensive Care Unit,
Hospital Estadual Vila Alpina (HEVA), Sao Paulo, SP, Brazil; 5 Rheumatology,
University of Sao Paulo Medical School, Sao Paulo, SP, Brazil
Rheumatoid Arthritis (RA) is a common inflammatory disease, and pulmonary in-
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volvement is usual. An algorithm has been proposed for evaluation and management
of RA patients with suspected interstitial lung disease, based on chest radiograph,
physical examination and symptoms (Kim, E.J. et al. Chest 2009;136:1397-1405).
Objective: To describe clinical, spirometric and radiological characteristics of
Brazilian RA patients using low-cost evaluation.
Methods: Patients with RA, irrespective of having pulmonary involvement, were
evaluated, and data regarding pulse oximetry, spirometric measures and digital
chest radiograph were obtained.
Results: 248 RA patients were analyzed. 85% were female, mean age was 56±10
years, median disease onset time was 16 years (IQR 7,75-24). The most common
exposition was mold (22%). 50% had no smoking history, 17% were current
smokers and 33% were former smokers. Pulse oximetry was normal (above 94%)
in 87%. MRC dyspnea index 1 or 2 were observed in 50% and 32%, respectively.
Most commonly used drugs were Methotrexate (92%), Prednisone (80%) and
Chloroquine (78%). Spirometry was classified as normal (70%), obstructive (11%),
restrictive (11%), mixed (5%) and unspecified (3%) patterns. At the moment, data
for chest radiograph is available for 71 patients (29%), parenchymal abnormalities
were observed in 56%, mainly linear (38%) and reticular opacities (18%).
Conclusion: This is the first study in Brazilian RA patients to analyze digital
chest radiographs and to evaluate lung abnormalities. Spirometric alterations are
common in RA patients. Abnormalities in digital chest radiographs were more
frequent than previously described in convencional radiographs.

P3978
Risk factors that determine time to first RSV hospitalization in CARESS:
The Canadian registry of palivizumab (2005-2011)
Ian Mitchell 1 , Bosco Paes 2 , Krista Lanctot 3 , Abby Li 3 . 1 Paediatrics, University
of Calgary, AB, Canada; 2 Paediatrics, Mcmaster University, Hamilton, ON,
Canada; 3 Sunnybrook Hospital, University of Toronto, ON, Canada
Objective: Evaluate risk factors that determine time to first RSV hospitalization
in children at high-risk of RSV infection who received prophylaxis.
Design/Methods: A prospective, observational, registry of infants who received 1
dose of palivizumab during the 2005-2011 RSV seasons across 30 sites. Neonatal
and demographic data were collected from the parent/caregiver at enrollment. Data
related to respiratory infection events were collected monthly.
Results: 10,452 infants were enrolled; average age 5.5±6.0 months. Infants were
typically male (56.4%), Caucasian (71.3%), average gestational age (GA) 32.3±5.6
completed weeks. 7006 (67%) infants received palivizumab for prematurity (35
weeks GA) only, 836 (8%) had chronic lung disease, 1048 (10%) had congenital
heart disease and 1562 (15%) had underlying medical disorders (e.g. CNS disorders, airway anomalies and cystic fibrosis). Hospitalization rates for respiratory and
RSV-related illness were 6.4% and 1.6%, respectively. Risk factors that predicted
RSV hospitalization included: having siblings (HR=2.16, df=1, p=0.001), >5 people in household (HR=2.02, df=1, p<0.0005) and smoking exposure (HR=1.80,
df=1, p=0.002). Risk of shorter time to first hospitalization increased with the
number of risk factors from 1 (HR=3.42) to 3 risk factors (HR=10.40).
Conclusions: Time to first RSV hospitalization after the first palivizumab dose are
similar to those reported in the literature, with a natural history of RSV. The effect
of multiple risk factors pose a cumulative increased risk for RSV hospitalization,
similar to the Canadian and European risk scoring models for 33-35 weeks’ GA
infants.

P3979
Genetic epidemiology of hereditary hemorrhagic telangiectasia associated
with pulmonary arteriovenous malformation
Takanobu Shioya 1 , Masahiro Satake 1 , Atsuyoshi Kawagoshi 1 , Akira Tamaki 2 ,
Ryo Morita 3 , Kazuhiro Sato 3 , Masaaki Sano 3 , Manabu Hashimoto 4 ,
Akio Koizumi 5 . 1 Department of Physical Therapy, Akita University Graaduate
School of Health Sciences, Akita, Japan; 2 Department of Physical THerapy,
Hyogo University of Health Sciences, Kobe, Japan; 3 Department of Pulmonary
Medicine, Akita University Graduate School of Medicine, Akita, Japan;
4
Department of Radiology, Akita University Graduate School of Medicine, Akita,
Japan; 5 Department of Public Health, Kyoto Graduate School of Medicine,
Kyoto, Japan
Background: Hereditary hemorrhagic telangiectasia (HHT) is an autosomal dominant disorder characterized by aberrant vascular development such as pulmonary
arteriovenous malformation (PAVM). We report here a genetic epidemiologic study
in PAVM associated with HHT in Japan.
Method and subjects: A total of 137 pedigree members were traced of which 81
were alive and 42 were affected by HHT in a county, A (population 1.1 million)
located in northern Japan.
Results: Linkage analysis in two large families complicated with PAVM revealed
a linkage to the HHT1 locus (encoding endoglin; ENG). Three novel mutations
were found in four families, all of which led to a frame shift: a G to C transversion
at the splicing donor site of intron 3 (Inv3+1 G>C), one base pair insertion (A) at
nucleotide 828 (exon 7) of the erdoglin cDNA (a828-29 ins A), and a four base
pair deletion (AAAG) beginning with nucleotide 1120 (exon 8) of the endoglin
cDNA (c.1120-1123 delAAAG). The insertion of A in exon11 (c.147O-1471 insA)
mutation was found in one family. PAVMs were associated in 18 out of 42 HHT
patients (42.8%). HHT was proven in 50 out of 202 PAVMs (24.7%) in the mass
survey in Japan.

Summary and conclusion: The population prevalence of HHT in the county
was estimated to be 1:8,000-1:5,000, roughly comparable with those reported in
European and U.S. populations, which is contradictory to the traditional view that
HHT is rare among Asians. We recommend that families with HHT be screened
for gene mutations in order that high-risk individuals complicated with PAVM
receive early diagnosis and treatment initiation that will substantially alter their
clinical course and prognosis.

P3980
NAT2 gene polymorphism in lung cancer: A study from north India
Sandeep Bhattacharya 1 , Rajnikant Shukla 2 , Surya Kant 2 , Balraj Mittal 3 .
1
Physiology, CSM Medical University, U.P, (Erstwhile KGMC), Lucknow, UP,
India; 2 Pulmonary Medicine, CSM Medical University, U.P, (Erstwhile KGMC),
Lucknow, UP, India; 3 Genetics, Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow, UP, India
Purpose: This study was conducted to examine: 1) whether the NAT2 genotypes
are risk factors for Lung cancer, 2) to study possible association of tobacco smoking
with NAT2 genotype of these patients.
Materials and methods: This case control study was undertaken over a period of
19 months and included 100 Lung cancer patients and 145 controls. The NAT2
genotypes were identified by PCR-RFLP method in peripheral blood DNA samples. Genotypes frequencies and the association of the genotypes among patients
and controls group were assessed by χ2 test and Binary Logistic regression.
Results: The NAT2 fast acetylator genotype frequency of slow or fast acetylator
genotypes was not significant in lung cancer patients alone (OR = 1.18, 95% CI:
0.69 - 2.03, p value = 0.583).in non-smoker (OR = 1.06, 95% CI: 0.43 - 2.64, p
value = 0.899) and smoker (OR = 1.32, 95% CI: 0.59 - 2.93, p value = 0.494)
when compared with controls.
Conclusion: These data demonstrate that the NAT2 fast or slow acetylators genotype did not associated with the risk of developing lung cancer in North Indian
population when compared with controls.

P3981
Serotypes distribution and clinical features of IPD in immunocompromised
vs. immunocompetent adults in Spain
Antoni Torres 1 , Marta Rodríguez Créixems 2 , Inmaculada Grau 3 , Luis Molinos 4 ,
Olga Rajas 5 , Pedro Llinares 6 , Jose Luis De la Cruz 7 , Asunción Fenoll 8 ,
Josefina Liñares 9 , Isabel Cifuentes 10 . 1 Pulmonology, Hospital Clinic i Provincial,
Barcelona, Spain; 2 Microbiology, Hospital Universitario Gregorio Marañón,
Madrid, Spain; 3 Infectology, Hospital Universitario de Bellvitge, Barcelona,
Spain; 4 Pulmonology, Hospital Central de Asturias, Oviedo, Spain;
5
Pulmonology, Hospital Universitario de La Princesa, Madrid, Spain;
6
Infectology, Complejo Hospitalario Universitario, A Coruña, Spain;
7
Pulmonology, Hospital Regional Universitario Carlos Haya, Málaga, Spain;
8
Centro Nacional de Microbiología, Instituto Carlos III, Madrid, Spain;
9
Microbiology, Hospital Universitario de Bellvitge, Barcelona, Spain; 10 Medical,
Pfizer España, Madrid, Spain
Background: Immunocompromise is a main risk factor for Invasive Pneumococcal
Disease (IPD).
Objectives: To analyse clinical presentations, comorbidities, and outcome of IPD
by immunological status and serotypes (Sts) distribution to determine PCV13
coverage.
Methods: Prospective surveillance of culture-confirmed IPDs in adults (≥18
years) performed in 7 Spanish hospitals (August 2010-June 2011). Immunocompromise included presence of immunosuppression, HIV infection/AIDS, other
immunodeficiencies, cancer or chronic renal disease.
Table 1

n (%)
Age (X±SD)
Males (%)
Patients with comorbidities [n (%)]
Previous pneumonia
Chronic liver disease
COPD/Asthma
Diabetes mellitus
Clinical presentation (%)
Pneumonia
Meningitis
Primary bacteremia
Sepsis
Peritonitis
Health care-associated IPD (%)
Mortality (%)
PPV23 vaccination
PCV13 Sts (%)
6C (%)
PPV23nonPCV13 Sts (%)
Other Sts (%)
*p<0.05.
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Immunocompromised

Immunocompetents

84 (44)
60.94±17.14
66.7
84 (100)
39.3
27.4
23.9
11.9

107 (56)
63.14±18.31
51.4*
94 (87.9)
9.6*
17
29.8
23.4

63
7.1
14.3
8.3
3.6
17.9
19
25
38.1
6
26.1
35.7

77.5
12.1
1.9*
1.9
4.7
5.6*
9.3
19.6
64.4
5.6
12.1
23.3
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Results: 191 cases were included (age 62.2±17.8 years, 58.1% males). Table 1
shows by immunological status, patient characteristics and vaccines coverage.
Conclusions: Previous pneumonia is significantly more frequent among immunocompromised patients. PCV13 coverage depends on immunological status, with
the highest coverage for immunocompetent patients (64.4%). Facing limitations
of the 23-valent polysaccharide (25% of immunocompromised patients had been
vaccinated) vaccination with conjugate vaccines could be a better strategy for both
immunocompetent and immunocompromised patients.

P3982
Prescription of antitussives in asthma: A cross-sectional study in primary
care in France and in Italy
David Darmon 1 , Laurent Laforest 2 , Eric Van Ganse 2,3 , Gilles Devouassoux 3 ,
Alain Follet 2 , Laurent Letrilliart 4 . 1 Department of Education and Research in
General Practice, University of Nice Sophia-Antipolis, Nice, France;
2
Pharmacoépidémiology Unit, CHU-Lyon, UMR 5558 CNRS - Claude-Bernard
University, Lyon, France; 3 Respiratory Medicine, Croix-Rousse Hospital, Lyon,
France; 4 Department of General Practice, Claude Bernard University, Lyon,
France
Background: In medical practice, asthma is often poorly controlled and guidelines
inadequately followed. Prescriptions of antitussives to asthma patients by general
practitioners in primary care and the characteristics of those receiving this drug
category remain poorly investigated.
Aims: To identify, in French and Italian asthma patients treated in primary care in
2008, the frequency of prescription of antitussives, and the factors associated with
this prescription.
Methods: A cross-sectional study was conducted, based on general practitioners’
electronic medical records (Cegedim-Strategic-Data). Asthma patients aged 13-40,
with ≥ 4 units of prescribed respiratory drugs or ≥ 4 visits for asthma in 2007 and
in 2008 were selected. Those under tiotropium were excluded. The prescription of
antitussives in 2008 was described in both countries, and corresponding correlates
of receiving antitussives were identified according to patient characteristics and
asthma prescription patterns.
Preliminary results: A total of 3,093 French patients (mean age 28, 50% women)
and 3,872 Italian patients (mean age 29, 49% women) were included. In French
asthma patients, 15% received antitussives in 2008 (3% in Italy). In France, being
prescribed antitussives was mainly associated with receiving nasal therapy, oral
corticosteroids, and visiting at least monthly physician (p<0.0001 for all). Patients’
age and gender had a more limited influence on receiving antitussives. Similar
analyses will be conducted in Italy.
Conclusions: Unlike Italy, prescription of antitussives is common in asthma management in France, and is associated with rhinitis treatment and potential markers
of asthma exacerbation.

P3983
Global burden of non-cystic fibrosis bronchiectasis: A simple epidemiological
analysis
Eva Polverino 1 , William Cacheris 2 , Cara Spencer 2 , Elisabeth Operschall 3 , Anne
E. O’Donnell 4 . 1 Servei de Pneumologia, Institut del Tòrax, Hospital Clinic,
IDIBAPS, Universitat de Barcelona, Spain; 2 Tessellon, Inc, Tessellon, St. Louis,
United States; 3 General Medicine, Bayer Pharma AG, Berlin, Germany;
4
Division of Pulmonary, Critical Care and Sleep Medicine, Georgetown
University Hospital, Washington, United States
Introduction: Non-cystic fibrosis bronchiectasis (NCFB) is a relatively rare condition in which potential respiratory pathogens frequently colonize the lungs, often
leading to exacerbations. Although classified as an orphan disease in the US,
limited data are available to quantify the burden of NCFB worldwide.
Methods: A systematic search was performed in MEDLINE and PubMed for
original articles containing epidemiological information on: the rate of NCFB in
the general population; the age and sex distribution of the patients; the proportion
of those with culture-positive sputum; and the frequency of exacerbations. The
search yielded 97 publications: 33 gave meaningful data for this study. Information
was aggregated using a weighted average across multiple published studies to
derive factors that were applied to all countries in the analysis.
Results: The prevalence rate of NCFB in the general population was calculated to
be 39.9 cases per 100,000. In total, 75.8% of patients have culture-positive sputum
and 48% experience ≥2 exacerbations per year. Table 1 shows single country data.

global numbers of NCFB patients suffering from frequent exacerbations who
may need therapies that could potentially reduce exacerbations. More data from
individual regions and countries are needed to better estimate global epidemiology
of NCFB.

P3984
Prevalence of pulmonary hypertension among outpatients with sarcoidosis:
An echocardiographic and pulmonary catheterization study
Agostinho Hermes Medeiros-Neto 1 , Fabiola Gomes Rodrigues 1 , Jean
Mike Tsutsui 2 , Rogério Souza 1 , Carlos Roberto Ribeiro Carvalho 1 , Ronaldo
Adib Kairalla 1 . 1 Pulmonary Division, Heart Institute (InCor), University of Sao
Paulo Medical School, Sao Paulo, SP, Brazil; 2 Echocardiography Division, Heart
Institute (InCor), University of Sao Paulo Medical School, Sao Paulo, SP, Brazil
Background: Pulmonary hypertension (PH) has negative impact in sarcoidosis
prognosis. Prevalence of pulmonary hypertension (PH) among patients with sarcoidosis has not been investigated by screening studies confirmed by hemodynamic
evaluation.
Objectives: (1) to determine the prevalence of PH among outpatients with sarcoidosis in a tertiary center and (2) compare the presence of systolic pulmonary
artery pressure estimated by echocardiogram (SPAP) ≥ 40 mmHg to the diagnostic gold standard for PH (mean pulmonary artery pressure mPAP ≥ 25 mmHg)
measured by pulmonary artery catheterization, in patients with tricuspid reflux
velocity (TRV) ≥ 2.5 m/s.
Methods: Seventy-two consecutives patients of 163, from our outpatient sarcoidosis clinic (ATS/ERS criteria), underwent echocardiographic evaluation to assess
TRV and to estimate SPAP. Patients with TRV ≥ 2.5 m/s (possible PH) underwent
pulmonary artery catheterization. Lung function testing and high-resolution CT
(HRCT) also were performed in all patients in all patients.
Results: Nineteen patients had TRV ≥ 2.5 m/s; 18 underwent hemodynamic
evaluation (one patient died before the procedure). PH (mPAP ≥ 25 mmHg) was
diagnosed in 4 patients and its prevalence was 5.6% (IC95% 0.2-10.8%). Five
patients (6.9%), had SPAP ≥ 40 mmHg, estimated by echocardiography, but only
two of them had PH (mPAP ≥ 25 mmHg); on the other hand, two patients with
SPAP ≤ 40 mmHg, estimated by echocardiography, had PH in hemodynamic study.
Conclusion: PH prevalence in outpatients with sarcoidosis was 5.6%. SPAP >
40 mmHg estimated by echocardiogram was not accurate to diagnose PH (3 false
positive and 2 false negative).

P3985
Study of pulmonary embolism prevalence depending on age and sex by
autopsy data
Nataliia Tsymbalyuk, Yuriy Mostovoy, Nataliia Slepchenko. Chair of the
Propedeutics of Internal Medicine, Vinnitsa National Medical University n.a. M.I.
Pirogov, Vinnitsa, Vinnitsa region, Ukraine
Background: Pulmonary embolism (PE) is the third most frequent cause of death
after ischemic heart disease and stroke. Problems concerning statistic data as for
PE and the dynamics of its prevalence are insufficient in Ukraine.
Aims and objectives: To study the dynamics of PE prevalence depending on age
and sex, to determine factors leading to fatal outcome between 1993 and 2002
years by the results of autopsies.
Methods: To determine the dynamics of prevalence and causes of fatal PE development we undertook a retrospective analysis of 2260 case reports of patients who
died during 1993-2002 years.
Results: The results of 2260 autopsies done during the period of 1993-2002
showed that PE in the structure of pathologic diagnosis occurred in 121 cases
(5.3%), mean time of development of PE symptoms was 6.3±2.3 days. 65 of them
were males (53.7%) and 56 - females (46.3%) with average age 64.1±2.3 years.
The dynamics of PE prevalence as a cause of death in patients during the study
period tended to increase ranging from 3.3% to 12.2%; the average prevalence rate
of pulmonary embolism for ten years of study being 5.3%. Oncologic diseases
(53.9%), deep vein thrombosis of lower extremities (23.1%) and ischemic heart
disease (19.0%) were the major etiological factors causing the development of
fatal symptoms of PE in patients during the last decade.
Conclusions: Individuals suffering from deep vein thrombosis, ischemic heart
disease with atrial fibrillation and those undergoing operations for oncologic diseases are at great risk of PE development. If sudden dyspnea, chest pain and
decrease of blood pressure appear in the patients of risk group additional methods
of examination should be used to exclude PE.

Table 1. Estimates on NCFB patients in 2012

Global
U.S.
France
Germany
Italy
Spain
UK

Total number of patients
(N)

Culture-positive sputum
(N)

≥2 exacerbations/year
(N)

2443518
130676
26099
35759
24664
18738
25453

1852703
99080
19788
27113
18701
14207
19298

1178806
63041
12591
17251
11898
9040
12279

Conclusions: This epidemiology calculation demonstrates that there are marked

P3986
Role of eczema as a risk factor for allergic rhinitis in adolescents
Konstantinos Papageorgiou 1 , Eleni Tsiviki 1 , Andreas Michailidis 2 . 1 Pediatrics,
Private Medical Health Care, Kastoria, Greece; 2 Otorinolaryngology, University
of Ioannina, Greece
Introduction: Allergic rhinitis (AR) is one of the most important chronic diseases
affecting adolescents. AR often occurs together with eczema.
Aim: To investigate prevalence of eczema and/or positive family history of eczema
in adolescents with AR and without AR.
Material and methods: A cross-sectional study conducted on a convenient sam-
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ple of 300 adolescents with AR (180 boys and 120 girls), aged 14-17, and equal
number of adolescents without AR matched by sex and age selected from three
different provinces in Greece. Retrospective analysis of AR and eczema was based
on anamnesis and data from medical archives.
Results: Eczema is presented in 34% of adolescents with AR (35% of the boys
and 33% of the girls). The prevalence of eczema was significantly higher in
adolescents with AR compared to adolescents without AR (34% vs 6%, p<0,01).
Positive family history of eczema had 31% of adolescents with AR (33% of the
boys and 29% of the girls) and its prevalence was significantly higher compared
to adolescents without AR (31% vs 5%, p< 0,01).
Conclusion: Results confirm the role of eczema (personal or family history) as a
risk factor for AR in adolescents.

P3987
Effect of hospital volume on patient outcomes in pleural infection
Hsiu-Nien Shen 1,3 , Chin-Li Lu 2,3 , Chung-Yi Li 3 . 1 Intensive Care Medicine, Chi
Mei Medical Center, Tainan, Taiwan; 2 Medical Research, Chi Mei Medical
Center, Tainan, Taiwan; 3 Public Health, College of Medicine, National Cheng
Kung University, Tainan, Taiwan
Background: We aimed to investigate the hospital volume-outcome relationship
(HVOR) in patients with pleural infection, which is important because outcomes
may be improved by volume-based selective referral if an inverse HVOR is present.
Methods: We analyzed 24,876 patients with pleural infection in 2,188 hospitalyears from Taiwan’s National Health Insurance Research Database between 19972008. Primary outcome was hospital mortality. Secondary outcomes were hospital
length of stay and charges. Hospital volume was measured both as a categorical
and a continuous variable (per one case increase per hospital-year); and the effect
of which was assessed using multivariable logistic regression models with generalized estimating equations accounting for hospital clustering effect. Adjusted
covariates included patient and hospital characteristics (model 1), pleural surgery
(model 2) and life-supporting measures (model 3).
Results: HOVR was significant only when volume was measured as a categorical
variable. Patients treated in the highest volume quartile (≥14 cases per hospitalyear) had a 27% lower risk of hospital mortality than those in the lowest volume
quartile (1 case per hospital-year) after adjusting for patient and hospital characteristics (model 1: adjusted OR 0.73, 95% CI 0.55-0.96). However, after adjusting
for treatment covariates (model 2 and 3), the volume effect on hospital mortality
disappeared. Hospital volume only explained a small proportion of variation in
hospital mortality (-2 log likelihood%=0.26%).
Conclusions: In patients with pleural infection, the effect of hospital volume on
patient outcomes is small, depends on volume measures and can be explained by
differences in treatment across hospitals.

P3988
Ethnic peculiarities of chlamydiosis in bronchial asthma
Svetlana Smirnova, Alevtina Sharavii. Siberian Branch under the Russian
Academy of Medical Sciences, “Scientific Research Institute for Medical
Problems of the North”, Krasnoyarsk, Russian Federation
Aim: To study ethnic peculiarities of chlamydiosis prevalence in bronchial asthma
(BA) patients of Krasnoyarsk and Kyzyl.
Materials and methods: We have examined 239 subjects (from 17 to 78 years):
the Europoids (n=159), the Mongoloids (n=80). Among them: BA (n=187), control
(n=52). We have determined Chlamydophila pneumoniae et psittaci (C.pneumoniae
et psittaci), Chlamydia trachomatis (C.trachomatis) by direct immune fluorescence
technique (DIF) for smears of oropharynx, their antibodies from blood serum by
immune enzyme analysis (IEA).
Results: The frequency of C.pneumoniae et psittaci in BA: in the Europoids
by DIF – 14.5%, IEA IgM – 3.9%, IgG – 41.9%; in the Mongoloids – 25.9%,
10.3%, 17.2%, correspondingly. In control groups C.pneumoniae et psittaci had
been revealed in the Europoids by DIF – 6.7%, IEA IgM – 0.0%, IgG – 23.3%; in
the Mongoloids – 27.3%, 4.5%, 18.2%, correspondingly.
The frequency of C.trachomatis in BA: in the Europoids by DIF – 10.8%, IEA
IgA – 3.9%, IgM – 3.1%, IgG – 25.6%; in the Mongoloids – 19.0%, 3.4%, 1.7%,
19.0%, correspondingly. In control groups C.trachomatis in the Europoids by DIF
–30.0%, IEA IgA – 0.0%, IgM – 0.0%, IgG – 6.7%; in the Mongoloids – 13.6%,
0.0%, 9.1%, 40.9%, correspondingly.
Conclusion: Were found ethnic peculiarities: in the Mongoloids more frequent
than in the Europoids – IgM to C.pneumoniae in BA; IgM to C.pneumoniae, IgM
to C.trachomatis in control groups.

P3989
Clinical characteristics and outcomes of community acquired pneumonia
(CAP) in adults ≥18 years of age in a well defined area of Badalona, Spain
Antoni Sicras-Mainar 1 , Isabel Cifuentes 2 , Cristina Méndez 3 , Ruth Navarro 4 .
1
Dirección de Planificación y Desarrollo Organizativo, Badalona Serveis
Assistencials SA, Badalona, Barcelona, Spain; 2 Medical, Pfizer España, Madrid,
Spain; 3 Medical, Pfizer España, Madrid, Spain; 4 Documentación Médica,
Hospital Germans Trias i Pujol, Badalona, Barcelona, Spain
Background: It is known that CAP often requires hospital admission. However,

the prevalence between hospitalizations and outpatient visits for CAP is not well
established.
Objetive: To analyse differences between adults with CAP treated as inpatients or
as outpatients in a well-defined health care area.
Methods: Retrospective review of medical records of patients ≥18 years old
diagnosed with CAP from January 1st 2008 to December 31st 2009 belonging to
Badalona (population ≥18 years: 90315) and attended by 6 primary care centres
and 2 hospitals.
Results: 581 patients were included in the study (incidence rate: 6/1000 adults).
71.5% were diagnosed at hospital settings. Hospitalised patients (41.5%) were
older (mean age: 66.6 years vs. outpatients: 51 years; p<0,001) and had more comorbidities. Inpatient admission was associated with liver disease (OR=5.9), stroke
(OR=3.6), dementia (OR=3.5), COPD (OR=2.9), diabetes mellitus (OR=1.9) and
age (OR= 1.1); p<0.002. Among cases with microbiological tests done (61.9%;
100% of inpatients vs. 35% of outpatients), 48.3% had negative result (52.7%
in inpatients vs. 39.5% in outpatients). Streptococcus pneumoniae was the most
prevalent pathogen identified (57.5%: 71.9% in inpatients vs. 34.7% in outpatients).
For inpatients, readmission rate was 19.1% and mortality rate 2.5%. Length of
hospital stay was 4.4 days.
Conclusions: Despite current therapeutic measures, CAP continues to be a major
health issue with almost 1 out of 2 CAP patients requiring hospitalization. The
increase in the future of elderly people and thus of comorbidities stress the need
to implement better strategies for CAP prevention.

P3990
Hospitalizations from pandemic influenza (pH1N1) infections among patients
with asthma in Spain
Javier de Miguel Díez 1 , Liliana Morán Caicedo 1 , Pilar Carrasco Garrido 2 ,
Valentin Hernandez Barrera 2 , Jorge Chancafe Morgan 1 , Luis Puente Maestu 1 ,
Angel Gil de Miguel 2 , Rodrigo Jiménez García 2 . 1 Pneumology, Hospital General
Universitario Gregorio Marañón, Madrid, Spain; 2 Preventive Medicine,
Universidad Rey Juan Carlos, Alcorcón, Madrid, Spain
Objectives: We describe and analyze the clinical characteristics and outcomes
for all persons suffering asthma who were hospitalized with laboratory confirmed
pH1N1 infection in Spain in 2009.
Methods: This is an observational retrospective study using hospitalization data
collected by the Spanish National Hospital Discharge Database. We selected
all admissions with diagnosis ICD-9-CM code 488.1 (pH1N1). Discharges were
grouped, according to the presence or not of asthma.
Results: The total number of persons hospitalized with pH1N1 was 11,499. Of
those, 8.98% suffered asthma. The most common underlying medical condition
among asthmatic subjects was obesity (10.97%). The IHM was much lower among
asthmatic patients than among those without this disease (0.85% vs. 2.76%,
p<0.05). Also, the mean LOS and the mean costs per patient were lower for asthmatic patients (5.38 days and 2,566 ), when compared to hospitalized patients
without asthma (7.08 days and 3,186 ). After multivariate analysis, suffering
asthma was a factor independently associated with a higher probability of surviving
during the hospitalization with pH1N1, (OR=0.42; 95% CI 0.11-0.71). For asthma
sufferers, those that died during the hospitalization with influenza pH1N1 were
significantly older, suffered more concomitant chronic diseases and had a longer
LOS and higher costs.
Conclusions: Among individuals hospitalized in 2009 with pH1N1 infection in
Spain the prevalence of asthma was 8.98%. The most common underlying medical
condition among asthma subjects was obesity. Suffering asthma was independently
associated with lower risk of dying during the hospitalization with pH1N1.

P3991
Hospitalizations from pandemic influenza (pH1N1) infections among patients
with COPD in Spain
Javier de Miguel Díez 1 , Jorge Chancafe Morgan 1 , Pilar Carrasco Garrido 2 ,
Valentín Hernández Barrera 2 , Paula Rodríguez Rodríguez 1 , Luis Puente
Maestu 1 , Angel Gil de Miguel 2 , Rodrigo Jiménez García 2 . 1 Pneumology,
Hospital General Universitario Gregorio Marañón, Madrid, Spain; 2 Preventive
Medicine, Universidad Rey Juan Carlos, Alcorcón, Madrid, Spain
Objectives: We describe and analyze the clinical characteristics and outcomes
for all persons suffering COPD who were hospitalized with laboratory confirmed
pH1N1 infection in Spain in 2009.
Methods: This is an observational retrospective study using hospitalization data
collected by the Spanish National Hospital Discharge Database. We selected
all admissions with diagnosis ICD-9-CM code 488.1 (pH1N1). Discharges were
grouped, according to the presence or not of COPD. The outcome variables
analyzed were in-hospital mortality (IHM), length of hospital stay (LOS), and
costs.
Results: The total number of persons hospitalized with pH1N1 was 11,499. Of
those, 9.44% suffered COPD. The most common underlying medical conditions
among COPD patients included diabetes (18.60%) and obesity (9.94%). COPD
was associated to a significantly higher IHM (3.04% vs. 2.40%, p<0.05), LOS
(7.45 vs. 6.75, p<0.05) and cost per patient (4,040 vs. 2,991 , p<0.05) that
among non-sufferers. The results of the multivariate analysis showed that suffering
COPD increased the risk of IHM in subjects admitted in Spanish hospitals due to
pH1N1 in 2009 (OR=3.43; 95% CI 1.96-6.01). For COPD sufferers, those that died
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during the hospitalization with influenza pH1N1 were significantly older, suffered
more concomitant chronic diseases and had a longer LOS and higher costs.
Conclusions: Among individuals hospitalized in 2009 with pH1N1 infection in
Spain the prevalence of COPD was 9.44%. The most common underlying medical
conditions among COPD patients included diabetes and obesity. Suffering COPD
increased the risk of IHM in subjects admitted to Spanish hospitals due to pH1N1
in 2009, after adjusting for other covariates.

P3992
Etiologic and prognostic profile of the hemoptysis (About 290 cases)
Hanane Benjelloun, Nahid Zaghba, Abdelaziz Bakhatar, Najiba Yassine,
Abdelkrim Bahlaoui. Department of Respiratory Diseases, University Hospital
Center Ibn Rochd, Casablanca, Morocco
The hemoptysis, warning sign, is a frequent cause of consultation in the domain
of the pneumology. The purpose of this study is to present the etiologic and
prognostic profile of the hemoptysis through a retrospective study of 290 patients
hospitalized at the department of Respiratory Diseases UHC Ibn Rochd between
January 2008 and January 2010 because they suffer from a hemoptysis, let 15% of
all the hospitalizations during the same period. Most patients are male (89%). The
average age was 46.4 years old (age brackets: 18 to 84 years). Smoking was noticed
in 68% of cases and the case history of tuberculosis in 28%. The hemoptysis is
of low abundance in 69%, of middling abundance in 21% and great abundance in
10%. The main causes of hemoptysis in our study are: the bronchogenic carcinoma
in 152 cases (52%), the bacterial infections in 40 cases (14%), the pulmonary
tuberculosis in 27 cases (9%), the sequelae of tuberculosis in 21 cases (7%), the
cyst in 16 cases (6%), the dilatation of the bronchi in 14 cases (5%), the pulmonary
aspergilloma in 11 cases (4%), the cardiac disease in 3 cases (1%), the pulmonary
embolism in 2 cases (0.6%), Behçet’s disease and pulmonary hemosiderosis in 1
case each (0.3%). No etiology has been determined in two patients (0.6%). We
deplore 3 deaths (1%) because of withering hemoptysis. It appears from this study
that the main causes of hemoptysis are bronchogenic carcinoma and tuberculosis,
hence the importance of prevention by fighting against tobacco and tuberculosis.

P3993
Sensitization to aeroallergens in Abderrahmen Mami Hospital, Tunis
Fatma Chermiti Ben Abdallah 1 , Soumaya Ben Saad 2 , Amel Chtourou 1 ,
Sofia Taktak 1 , Ridha Mahouachi 1 , Fatma Tritar 2 , Ikram Drira 3 , Ali Ben
Kheder 1 . 1 Pneumology IV, Abderrahmen Mami Hospital, Ariana, Tunisia;
2
Pneumology C, Abderrahmen Mami Hospital, Ariana, Tunisia; 3 Pneumology D,
Abderrahmen Mami Hospital, Ariana, Tunisia
Introduction: Respirtory allergy is increasing worldwide.Type and multiplicity of
allergens depends on the region.
Aim of the study: Determine the profile of sensitization to common aerollergens
in patients consulting for respiratory allergies at Abderrahmen Mami hospital in
Tunis.
Patients and method: retrospective study including 400 patients consulting in our
hospital between January 2009 and mars 2011 for respiratory allergy and having
positive skin prick tests. Skin prick tests were performed with a battery of 12
common aerollergens.
Results: Patients mean age was 20 years with sex ratio of 0.8. Respiratory allergy
consisted of asthma in 72% of cases and rhinitis in 58% of cases. In 34% of cases
the two diseases were associated. Sensitization profile was as follows: house dust
mites (HDM) in 85%, pollen in 17%, cat in 9%, dog in 5%, cockroach in 5%,
aspergillus in 1%, alternaria in 0.5% and feathers in 0.5% of cases. In 35% of
patients, there was a multisensitization. Asthma and rhinitis were diagnosed in respectively 76.4% and 60% of patients with HDM sensitization. Pollen allergy was
associated with rhinitis in 68.3% of cases and asthma in 60.8% of cases. Patients
with cat or cockroach sensitization were asthmatic in 70% of cases. Three patients
of four having aspergillus sensitization had severe asthma. Statistic analysis found
no relation between type of aerollergen and disease severity.
Conclusion: Most frequent aeroallergens responsible of respiratory allergy in our
patients were HDM and pollens. Asthma was the principle manifestation and no
relationship was found between type of aeroallergen and severity of respiratory
allergy.

P3994
The incidence of allergic diseases and respiratory infections in 5-6 years old
children
Maia Kherkheulidze 1 , Nani Kavlashvili 1 , Eka Kandelaki 1 , Maia Chkhaidze 2 ,
Tsitsino Parulava 2 . 1 Pediatrics, State Medical University, Tbilisi, Georgia;
2
Pediatrics, Children’s New Hospital, Tbilisi, Georgia
Aim: To assess incidence of allergic disorders and respiratory infections in 5-6
years old population of Georgia.
Methods: The cross sectional study using specially developed parent questionnaire was conducted in Georgia. At all 1530 parent of 5-6 years children were
interviewed, 1499 questionnaires were analyzed by SPSS program.
Results: From 1499 children 32% were 5 years old and 68% 6 years old. The
54% live in urban, 35% in rural area and 11% in high mountains. The study
revealed that 2,3% of children have respiratory viral infections 7-8 times per year,

19,9 – 3-5 times, 53,4% – 1-2 times and 24,2% became ill very rarely. The study
show statistically significant difference between the viral infection frequency in
rural and urban area (Pearson Chi-Square = 33.895a df = 6Asymp. Sig. (2-sided)
= 0,000). There was not significant difference in morbidity according to family
income, size and education. Morbidity is statistically significantly higher in boys
and in children attending kindergarten and primary school in comparison with
non-organized children (Pearson Chi-Square 14,985a Asymp. Sig. (2-sided) =
0,002). The frequency of chronic diseases reported by parents is 4,1%, from those
47% are allergic disorders (asthma, rhinitis, atopic dermatitis). The most parents
associate the asthma exacerbation with viral infections. The 42% of children with
asthma and rhinitis were vaccinated with seasonal influenza vaccine. Exacerbation
of allergy was significantly less in vaccinated children.
Conclusion: Incidence of allergic disorders among children is raising. Viral infections are risk factors for asthma exacerbation. Vaccination against seasonal
influenza should be encouraged.

P3995
PrevenTB: Attitudes of decision makers and care providers towards
tuberculosis prevention in Germany
Christian Gutsfeld, Christoph Lange. Medizinische Klinik - Forschungszentrum
Borstel/Arbeitsgruppe Infektiologie, Zentrum für Medizin und Biowissenschaften,
Borstel, Schleswig-Holstein, Germany
Background: Prevention of tuberculosis with chemotherapy is highly effective, if
targeted at high risk populations. However, acceptance of preventive chemotherapy
against tuberculosis is very variable in Europe.
Methods: We developed and validated a standardized questionnaire to evaluate
the attitudes related to tuberculosis prevention of decision makers and caretakers
of individuals at risk for the future development of tuberculosis.
Results: At a first stage we sent 500 questionnaires to health care professionals and
received 130 answered forms back. During the second stage 3000 study invitations
were sent for an online survey via email. Among the 510 online survey participants
were 250 pulmonologists, 189 health officers, 26 general practitioners and 45 other
medical professions.
Out of all online participants 48,8% (n=249) would use QuantiFeron Gold in
tube® , 24,7% Tuberculin-skin-Test (n= 126), 23,3% T-Spot.TB® (n= 119) and
3,2% (n=16) other testing devices in the future. 59,1% (n=112) of pulmonologists
and 44,3% (n=39) of public health workers suggested no or in less than 20%
preventive hemotherapy to healthy people who have been exposed to TB in spite
of a positive TST or IGRA. In case of HIV-seropositive patients with a positive
test result 62,4% (n=109) of pulmonologist and 72,3% (n=47) of public health
workers offered no preventive chemotherapy at all.
Conclusions: Tuberculosis prevention can likely be substantially improved in
Germany if positive test results such as the TST or IGRA are consistent with
preventive chemotherapy in individuals at high risk for the future development of
tuberculosis.

407. COPD beyond tobacco

P3996
Inflammation in traffic professional from Sao Paulo after pollutants emission
control implementation
Maria Lucia Bueno Garcia, Lourdes Conceição Martins, Alfesio Braga,
Miriam Lemos, Luis Pereira, Paulo Afonso, Paulo Saldiva, Paula
Santos Ubiratan. Laboratory of Atmospheric Pollution, Faculdade de Medician
da USP, Sao Paolo, SP, Brazil
In the last decade, ambient particles have decreased from 150ug/m3 to 40ug/m3
in São Paulo city (SP) because of public policies to control fuel emissions Traffic
professional are more exposed to air pollution. We tested if ambient air from SP is
still deleterious to traffic professionals. Non or ex-smokers (≥1 year) cab drivers
(N=46) and traffic controllers (N=23) were evaluated 4 times. We checked clinical
symptoms and blood inflammatory markers (HDL/LDL/total cholesterol, triglycerides, blood cell counting, clot tests, ultra sensitive c reactive protein- us CRP and
erythrocyte sedimentation rate-ESR) on the day after workshift. Pollutants were
collected during 24h exposure by individual samplers for fine particles (reflectance)
and NO2(colorimetry). Clinical and blood data were tested against pollutants by linear regression model for repeated measures through generalized estimated equation
(GEE). Alpha was 5%. PM2.5 was 40,33±20.83ug/m3 and NO2 197±43,47ug/m3 .
Traffic professional referred cough (19%), coryza (21,4%), sneezing (35,6%), nasal
stuffiness (34,5%)and itch(28,6%), rhinitis (35,6%), wheezing (14,3%), dyspnea
(10,7%) which improved during non working periods (60,7%) (holidays or weekends). ESR, clot tests (prothrombin INR, activated partial thromboplastin time and
thromboplastin time), LDL chol and mononuclear cells in blood were associated
to both PM2.5 (p<0.05). There was no correlation of usCRP to inflammation and
fibrinogen to pollutants. We conclude that urban pollutants exposure in SP city
is still associated with clinical upper respiratory, vascular and systemic inflam-
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mation, hypercoagulability and lymphocytes and monocytes increment in traffic
professional.

P3997
Troller fuel exhaust and respiratory impairments; a cross sectional study in
Indian fishermen
Subhabrata Moitra 1 , Santi Gopal Maity 1 , Prasun Haldar 1 , Asis Pandit 2 ,
Subhashis Sahu 1 . 1 Department of Physiology, University of Kalyani, West
Bengal, India; 2 Department of Physiology, Krishnagar Government College,
Krishnagar, WB, India
Introduction: The fishermen of India are exposed regularly to the fuel exhausts of
the trollers. No study has been reported on the respiratory health of the fishermen.
Aim: The study aimed to see whether there is a relationship between troller fuel
exhaust and respiratory impairments among the fishermen in India.
Methods: A total of 259 male fishermen participated in the study among which
152 were regularly exposed to troller fuel exhaust (mean age 58±9.8 years) and
107 were never exposed to that (mean age 53±10.3 years). Evaluation of the examined subjects included ECRHS questionnaire for the assessment of respiratory
symptoms and lung function test. Data were analysed using odds ratio with 95%
confidence interval and independent ’t’ test adjusting for age, smoking status,
parental asthma and second hand smoke exposure at home or work.
Results: Fishermen exposed to troller fuel exhaust had higher prevalence of respiratory symptoms for chronic phlegm (OR = 3.4, 95% CI = 1.2-8.3), morning
cough with sputum (OR = 2.3, 95% CI = 1.1-4.6), prolonged cough (OR = 2.5,
95% CI = 1.4-6.2), whistling in chest (OR = 2.8, 95% CI = 1.4 = 7.3) and breathing trouble (OR = 2.6, 95% CI = 1.2-6.2) compared to the those unexposed to
troller fuel exhaust. Spirometric parameters showed that the mean values of FVC,
FEV1, FEV1/FVC, FEF25%, FEF50%, FEF75% and FEF25-75% were lower in
the subjects exposed to fuel exhausts but statistically significance (p<0.01) was
observed for FEF25%, FEF50%, FEF75% and FEF25-75%.
Conclusion: The study suggests that occupational exposure to troller fuel exhaust
is associated with higher prevalence of respiratory symptoms and lung function
impairment among fishermen of India.

P3998
To study the effect of chronic inhalation of street dust on pulmonary
functions in street cleaners
Zuber Ahmad 1 , Shadab Mohammad 2 , Dhirendra K. Agrawal 2 ,
Aslam Mohammad 2 . 1 TB and Resp. Diseases, J. N. Medical College, AMU,
Aligarh, UP, India; 2 Department of Physiology, J. N. Medical College, AMU,
Aligarh, UP, India
Purpose: Street cleaners who sweep streets manually are exposed to different
types of dusts, which have deleterious effect on pulmonary functions. We carried
out this study to know the status of pulmonary functions in these occupationally
exposed persons.
Methods: One hundred ten street cleaners, 80 non-smokers and 30 smokers, who
were cleaning the streets for more than 5 years were included in this study. Sixty
controls, 30 smokers and 30 non smokers, were also included for comparison. Their
lung functions FVC, FEV1, PEFR and FEV25-75 were assessed by spirometry.
Statistical analysis of data was done according to unpaired ’t’ test using SPSS
version 16.0 software.
Results: The mean FVC, FEV1, PEFR and FEV25-75 were 85.87+15.16%,
63.82+14.79%, 65.65+16.22% and 53.31+20.20% respectively in nonsmoker
cleaners, while in smoker cleaners these were 85.0+15.96%, 59.96+17.35%,
60.90+16.91% and 51.78+19.31% respectively. FVC was not found to be affected
in these persons while other parameters were significantly decreased as compared to those in controls. In controls these were 88.66+12.92%, 88.50+18.80%,
90.16+14.30% and 84.00+18.20% respectively in nonsmokers and 84.25+11.2%,
78.42+16.80%, 60.62+18.22% and 62.30+16.50% respectively in smokers.
Conclusions: Obstructive pattern was observed in both smoker and non smoker
cleaners. Smoker cleaners had significantly higher obstruction than smoker controls. Thus street dust was found to act synergistically with smoking and further
deteriorated the lung functions.
Clinical implications: Street dust acts synergistically with smoking and further
aggravates obstruction in airways so these persons should take proper preventive
measures.

P3999
COPD among non-smokers
Dubravka Pelicaric, Bojana Butorac Petanjek, Sanja Grle Popovic, Tajana Jalušic
Gluncic, Mile Bogdan. Outpatient Department, University Hospital Centre
Zagreb, Clinic for Lung Diseases “Jordanovac, Zagreb, Croatia
Aim: This study aims at determining the number and percentage of non-smokers
suffering from chronic obstructive pulmonary disease [COPD] and at investigating
into its etiology.
Subjects & methods: The study comprised a total of 250 subjects, diagnosed with
COPD in line with 2010 Global Initiative for chronic Obstructive Lung Disease
[GOLD] criteria.The subjects were first divided into 3 GOLD criteria-based subgroups [GOLD I, GOLD II & GOLD III/IV] and later on into the smoking and

non-smoking arm. The non-smoking arm was also subdivided based on possible
COPD risk factors. All study subjects underwent lung function and bronchodilator
reversibility testing.
Results: Age differences between the two study arms were proven statistically
insignificant. Age differences between GOLD I and GOLD II subgroups proved
statistically significant [p=0.0405]. The disease severity registered across younger
smokers equalled to that of far older non-smokers.
As for COPD risk factors,occupational exposure and earlier pulmonary TB were
far more common in men, while passive smoking and the exposure to bio-fuel
combustion releases were more common in women. Frequent respiratory infections
experienced during childhood and adolescence were also more common in women.
Out of 66 non-smokers, 40 had only one, 17 two and the remaining 9 none of the
COPD risk factors, but this failed to affect the disease severity.
Conclusion: The results of this study prove that tobacco smoke and its constituents
are not the only culprits for COPD onset. The disease can also be developed by
non-smokers due to a number of risk factors elaborated herein.

P4000
Respiratory symptoms and lung function parameters in workers exposed to
wood smoke and cooking oil fumes in Nigeria
Olanisun O. Adewole 1 , Olufemi Desalu 2 , K.K. Kenneth 3 , Tayo Adewole 4 ,
Greg Erhabor 1 . 1 Medicine, OAUTHC, Ile Ife, Nigeria; 2 Medicine, University of
Ilorin, Nigeria; 3 Medicine, Federal Medical Center, Birnnin Kebbi, Nigeria;
4
Family Medicine, OAUTHC, Ile Ife, Nigeria
Introduction: Exposures to wood smoke and oil fumes occurs in both home and
industrial setting and is associated with occurrence of both respiratory and non
respiratory diseases.
Mai suya is a common job in most northern Nigeria. Our aim is to study the
prevalence and respiratory function parameters among this group.
Method: This is a community, and case controlled study involving mai suya and
workers who are not exposed to wood smoke and oil fumes in an occupational
setting. Both groups underwent an interviewer administered questionnaire followed
by on spot spirometric test. Chi square was used to test for association between
respiratory symptoms and the job categories. Odd ratios were determined for the
risk of respiratory symptoms and exposure to wood smoke and oil fumes.
Result: Both groups are similar in their demographic characters except in their
smoking status. The test group had significantly increased occurrence of respiratory
symptoms compared with the control group, p value <0.05. The most common
respiratory symptoms was cough; present in 23 (48%) of the test group and 7
(22%) of the control group. Among non smokers OR for dyspnea and wheeze was
3.1 CI (0.1-5.08), p value =0.04 and 1.2, CI (0.4-1.3), p value =0.04 respectively.
The mean FEV1, FEV1 (predicted), FVC (predicted) were significantly lower
among the test group compared with the control group among all respondents.
Conclusion: Workers exposed to wood smoke and oil fumes have increased risk
of respiratory symptoms and altered pulmonary functions.

P4001
Gene polymorphism could be a useful prognostic tool in patients with
work-related chronic bronchitis
Sergei Lalikov 1 , Sivakov Alexander 2 , Rybina Tatyana 3 , Elena Amelchenko 3 ,
Natalya Saevich 4 , Oksana Omelyanenko 5 , Treshkova Tatyana 3 . 1 Department of
Clinical Laboratory Diagnostics, Allergology and Immunology, Grodno State
Medical University, Grodno, Belarus; 2 Department of Acupuncture, Belarusian
Medical Academy of Post-Graduate Education, Minsk, Belarus; 3 Clinical
Laboratory of Occupational Diseases, Republican Scientific and Practical Center
of Hygiene, Minsk, Belarus; 4 Department of Pulmonology, 10th Minsk City
Clinic, Minsk, Belarus; 5 1st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus
Objective: Study aimed to assess gene polymorphism for the prognosis of the
work-related chronic bronchitis.
Methods: 63 patients with work-related chronic bronchitis were enrolled to the
study. Control group included 20 healthy comparable male volunteers without occupational hazards.Study participants were genotyped on tumor necrosis factor-α
(TNF- α) gene - G(-308)A and G(-238)A, IL-8 gene (A(-252)T), proteintyrozinephosphatase 22 (PTP 22) gene(R620W), microsomal epoxidhydrolase gene
(T337C and A416G). Spirometry, CAT questionnaire data were analyzed.
Results: TNF-α gene polymorphism revealed that heterozygous type was most
frequent. IL-8 gene heterozygotes A(-252)T carriers revealed higher IL-6 values vs
the homozygotes AA and TT (Kruskal-Wallis test: H=5,34; p=0,07).Respiratory
failure was the rare complication in proteintyrozinephosphatase 22 gene(R620W)
heterozygotes (Chi-Square=6,12, p<0,05). TrpTrp carriers had higher pulse rate
vs theArgArg carriers(Kruskal-Wallis test: H=9,23, p<0,01). Heterozygotes had
higher CAT points and lower minute volume of respiration vs the ArgArg carriers
(Chi-Square = 10,28, p<0,005). PTP 22 heterozygotes revealed first work-related
chronic bronchitis manifestation in younger age than those with the ArgArg type
(Chi-Square=3,96, p<0,05).
Conclusions: PTP22 gene polymorphism assessement could be a useful tool for
the prognosis of the work-related chronic bronchitis onset and risk of respiratory
failure development. PTP 22 heterozygotes are the risk group for the work-related
chronic bronchitis development.
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P4002
Indoor pollution and poor ventilation inside the houses synergize to cause
airflow limitation in non smokers high altitude dwellers
Luca Pomidori 1 , Manuela Bartesaghi 5 , Buddha Basnyat 4 , Rosa Maria Bruno 2 ,
Enrico Duo 1 , Giuseppe Miserocchi 5 , Lorenza Pratali 3 , Ramesh Sharma 4 ,
Kamal Tapa 4 , Annalisa Cogo 1 . 1 Biomedical Sport Studies Center, University of
Ferrara, Italy; 2 Department of Internal Medicine, University of Pisa, Italy;
3
Institute of Clinical Physiology, CNR-IFC, Pisa, Italy; 4 Travel and Mountain
Medicine Centre, Nepal International Clinic, Kathmandu, Nepal; 5 Department of
Experimental Medicine, Laboratory of Clinical Physiology and Sport Medicine,
University of Milano-Bicocca, Milano, Italy
Indoor air pollution from biomass fuel smoke is linked to respiratory diseases. We
performed spirometry in 3 villages of a nepalese valley where neither traffic nor
industries are present, people use biomass fuels for heating and cooking, often
without a chimney, and have a very low smoke habit (4%) so that only the effect
of indoor pollution can be investigated. We meausered the ventilation inside the
houses (Ventilation Index [VI] = window surface/kitchen cubic meters) and the
environmental (not reported) and exhaled carbon monoxide as a surrogate marker
of indoor pollution. A total of 304 subjects performed acceptable and reproducible
spirometry. We calculated the % of subjects with non reversible bronchial obstruction (GOLD) and the % of subjects with FEF25-75 <70% of predicted. Note
that in the last ten years indoor ventilation has been improved in the buildings of
Pengboche, the village most frequented by trekkers.
Results
Village-altitude, m Subjects
Thame, 3900
Phakding, 2500
Pengboche, 3900

Age
(range)

154 (76M) 41.2 (14–84)
58 (24M) 34.8 (16–73)
92 (43M) 32.9 (14–70)

FEV1/FVC FEF25–75 Exhaled CO,
<0.07
<70%
ppm ±SD
11.8%
11.7%
2.2%

46.8%
44.8%
21.7%

na
9.1±5.3
9.6±7.7

VI
±SD
0.06±0.02*
0.08±0.07*
0.12±0.07

In cell 4, 5, the % of subjects with spirometric characteristic (i.e. FEV1/FVC <0.7) is reported.

Exhaled CO and VI are negatively correlated (p 0.002). We conclude that subjects
living in poorly ventilated houses and only exposed to indoor pollution have a high
incidence of COPD and of abnormalities of FEF25-75 which could be interpreted
as an early marker of bronchial obstruction (Pellegrino R et al, 2005).
*p <.05 vs Pengboche
Funded by Ev-K2-CNR, Italy.

P4003
Investigation of lung involvement with DLCO in women exposed to biomass
smoke
Ahmet Arisoy 2 , Bunyamin Sertogullarindan 1 , Bulent Ozbay 1 , Selami Ekin 3 ,
Hanifi Yildiz 4 . 1 Pulmonary Medicine, Yuzuncu Yil University, Van, Turkey;
2
Pulmonary Medicine, Government Hospital, Siirt, Turkey; 3 Pulmonary
Medicine, Ipekyolu Government Hospital, Van, Turkey; 4 Pulmonary Medicine,
Private Lokman Hekim Van Hospital, Van, Turkey
Background and aim: It is predicted that half of the world population and more
than 90% of the rural population in developing countries uses biomass fuels.
Biomass smoke is a mixture of complex particles and gases that are harmful to
human health especially for lung. We aimed to search the pulmonary diffusing
capacity (DLCO) of womens who exposed to biomass smoke.
Methods: All participants’ history of tobacco and biomass smoking, physical
examination, respiratory function tests including DLCO test were investigated.
Including criteria were; exposed to biomass smoke, no have smoking history, have
no respiratory problem. Study group was consisted of 65 women, and control
group was consisted of 25 women.
Results: Mean the biomass smoke exposure densities was 17,6±6,8 hour/years.
Mean age of study group was 50,7±10 and control group was 45±60 years.
The ratio FEV1/FVC of study and control groups were 87,4±6,9%, 92±7,3 with
respectively (p=0,006). FEV1/FVC rate was above % 70 and FVC values were
above %80 for all patients. Mean DLCO values of study and control goups were
23,6±0,7 (%110±3,5) ml/sn/mmHg and 26,1±10 (%117,5±5,6) ml/sn/mmHg
with respectively (p>0,05). There were DLCO values of below % 80, study group
15%, while the control group 0% (p<0.01).
Conclusion: DLCO can be lower in women who exposed to biomass smoke,
although respiratory function test is normal. Reduction of diffusion capacity of
these womens may be the first warning for future respiratory problems.

P4004
Gender differences in the pulmonary acute inflammatory response to
concentrated ambient particles in mice
Kelly Yoshizaki, Jose Mara Brito, Thaís Moraes do Nascimento Santos, Paulo
Hilário Nascimento Saldiva, Luiz Fernando Ferraz da Silva, Thaís Mauad,
Mariangela Macchione. Department of Pathology, University of Sao Paulo, SP,
Brazil
The reason why the female gender has a significantly higher risk factor to respiratory illnesses compared to males is not known, although some researchers
speculate that sex hormones may interfere in the proneness to these diseases. The

physiologic hormonal fluctuation during the menstrual cycle is known to induce
changes in nasal epithelium and lung inflammation. The aim of this study is to
analyze how the hormonal cycling of female mice is affected by near-ambient
levels of pollution. Particulate matter (PM) was concentrated by an ambient particle concentrator (APC). 14 Male (M) Balb/C mice were divided into two groups:
without exposure to PM (M/A;control group) and exposed to PM. 28 Female
Balb/C were divided into four groups, according to the estrous cycle. Only female
mice from proestrus (PE) and estrus (E) were enrolled. Those from PE were
divided into two subgroups: with and without exposure to PM (PE/PM and PE/A).
Mice from E were also divided into two subgroups: with and without exposure
to PM (E/PM and E/A). Neutral and acidic nasal mucus content was quantified
in epithelium through morphometry. Inflammatory cells were analyzed by bronchoalveolar lavage (BAL). APC exposure in M/PM increased both neutrophils in
BAL (p=0.031) and neutral mucus content (p=0.016) from nasal epithelium, when
compared to PE/PM. No statistical difference was observed to E/PM. In the M/A
group, it was observed an increase in both total BAL (p=0.042) and macrophages
(p=0.043) when compared to PE/A. These findings indicate that near-ambient
levels of PM exposure promoted a higher neutrophil recruitment in male than in
female mice in proestrus.

P4005
Tumor necrosis factor-α (TNF- α) gene polymorphysm in work-related
chronic bronchitis prognosis
Sergei Lalikov 1 , Sivakov Alexander 2 , Rybina Tatyana 3 , Elena Amelchenko 3 ,
Natalya Saevich 4 , Oksana Omelyanenko 5 , Treshkova Tatyana 3 . 1 Department of
Clinical Laboratory Diagnostics, Allergology and Immunology, Grodno State
Medical University, Grodno, Belarus; 2 Department of Acupuncture, Belarusian
Medical Academy of Post-Graduate Education, Minsk, Belarus; 3 Clinical
Laboratory of Occupational Diseases, Republican Scientific and Practical Center
of Hygiene, Minsk, Belarus; 4 Department of Pulmonology, 10th Minsk City
Clinic, Minsk, Belarus; 5 1st Department of Internal Diseases, Belarusian State
Medical University, Minsk, Belarus
Objective: Cytokine gene polymorphism could contribute to different susceptibility of occupational dust exposure and work-related chronic bronchitis development
and management.
Methods: 87 work-related bronchitis patients were enrolled to the study. Spirometry, pulse oximetry data, autonomic regulation, questionnaire SAN data were
assessed on exacerbation and after treatment. Patients were genotyped on TNF-α
gene G(-308)A and G(-238)A transitions.
Results: TNF-α gene polymorphism revealed that heterozygous type was most
frequent. Homozygous GG - G(-308)A and G(-238)A were determined in 5,7% and
12,6% of patients respectively. GG 308 carriers had lower body mass than those in
heterozygotes -70 kg vs 85 kg, p<0,04). Homozygotes revealed better pulmonary
tests results after the treatment- FEV1/FVC increase (1,00 vs -0,69, respectively,
p<0,04),respiratory volume (0,18 vs 0,02 l,p=0,05), minute volume of respiration
(6,20 vs 0,55 l, p<0,01).GG 238 homozygotes demonstrated lower vital capacity vs
those in the heterozygous (63 vs 71,5% of the predicted,respectively,p<0,02).GG
238 had higher oxygen saturation at rest (p<0,02), at the breath holding (p<0,01)
and at the hyperventilation (p<0,005).Homozygotes had lower points increase in
CAT test than those in heterozygotes after the treatment (-5 vs -1, p<0,04), better
SAN test results (1,20 vs 0,35 points, p<0,04).
Conclusions: TNF-α gene polymorphism is reliable for the prognosis of the
work-related chronic bronchitis. GG 308 and GG 238 carriers with work-related
chronic bronchitis revealed better pulmonary tests results and better improvement
after the treatment vs the heterozygotes with the comparable length of service.

P4006
Cytokines and immunoglobulins for the prognosis of the work-related
chronic bronchitis
Sergei Lalikov 1 , Sivakov Alexander 2 , Rybina Tatyana 3 , Elena Amelchenko 3 ,
Natalya Saevich 4 , Oksana Omelyanenko 5 . 1 Department of Clinical Laboratory
Diagnostics, Allergology and Immunology, Grodno State Medical University,
Grodno, Belarus; 2 Department of Acupuncture, Belarusian Medical Academy of
Post-Graduate Education, Minsk, Belarus; 3 Clinical Laboratory of Occupational
Diseases, Republican Scientific and Practical Center of Hygiene, Minsk, Belarus;
4
Department of Pulmonology, 10th Minsk City Clinic, Minsk, Belarus; 5 1st
Department of Internal Diseases, Belarusian State Medical University, Minsk,
Belarus
Objective: Study aimed to assess cytokines and immunoglobulines for the prognosis of the work-related chronic bronchitis due to the occupational dust exposure.
Methods: 63 patients with work-related chronic bronchitis were enrolled to the
study. Control group included 20 healthy comparable male volunteers without occupational hazards. Serum IL-1β, IL-6, IL-10, TNF-α, IgG, IgA, IgE, IgM values
were measured. Spirometry and respiratory pressure measurements were analyzed.
Results: TNF-α levels correlated with the body mass (r=-0,39, p<0,05), age
(r=-0,37, p<0,05) and spirometry data - minute volume of respiration (r=-0,51,
p<0,01) and respiratory volume (r=-0,44, p<0,03). IL-10 values were associated
with thebody mass (r=-0,45, p<0,02) and total protein level (r=0,50, p<0,02).
IL-6, Ig A and Ig M levels revealed statistically significant correlation with the
WBC counts - (r=-0,67, p<0,01; r=0,59, p<0,03; r=0,51, p<0,05 respectively). Ig
A, E,G values correlated with the minute volume of respiration (r=0,42, p<0,05;
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r=0,46, p<0,03; r=0,49, p<0,02 respectively). Increased Ig M concentration was
associated with the oxygen saturation at breath holding (r=0,55, p<0,01) and hyperventilation (r=0,53, p<0,02).Complement C3 values correlated with the SpO2min
at hyperventilation (r=0,47, p=0,05), C4 levels – with the total cholesterol values
(r=0,53, p<0,03).
Conclusion: Cytokine and immunoglobulin levels could be useful for the prognosis
of the work-related chronic bronchitis.

P4007
Effects of differences in exposure conditions on pulmonary functions
Tsuyoshi Nishinakagawa, Hideaki Senjyu, Masaharu Asai, Takako Tanaka.
Medical Science, Graduate School of Biomedical Sciences, Nagasaki University,
Nagasaki, Japan
Introduction: Air pollution due to industrial waste and tobacco smoke has a
serious detrimental influence on pulmonary functions. However, few reports have
been published regarding the effects of differences in exposure conditions on the
pulmonary functions.
Aims and objectives: The objective of this study was to examine how the differences in exposure conditions affect the pulmonary functions.
Methods: The subjects consisted of 869 people presented with functional decline
as a result of working or living in an area with air pollution, and 434 people
participated in an epidemiological investigation in an area without air pollution.
Reviews of pulmonary function tests were conducted by employing the medical
examination data. Pulmonary functions were compared in smokers versus nonsmokers in the area with pollution (smokers with pollution vs. non-smokers with
pollution) and were also compared to smokers in the non-polluted area (smokers
without) and non-smokers in the non-polluted area (non-smokers without).
Results: In terms of the %VC, the values were 90.9%, 95.9%, 98.2%, and 97.4%
in the smokers with pollution, non-smokers with pollution, smokers without and
non-smokers without, respectively. For the FEV1 %, the value for smokers with
pollution was 65.2%, non-smokers with pollution was 70.1%, smokers without
was 70.8%, and non-smokers without was 79.2%. The smokers with pollution had
a lower FEV1 % than the other groups (p<0.001).
Conclusions: Air pollution and tobacco smoke exposure are associated with reduced VC and FEV1 . In particular, exposure to both factors had a stronger effect
on the FEV1 than did exposure to one factor. Therefore, active smoking cessation
instruction is necessary for subject in the polluted area.

P4008
Respiratory complaints and functions in barn workers
Banu Cakiroglu 1 , Ege Gulec Balbay 2 , Peri Arbak 1 , Oner Balbay 1 ,
Fatma Avcioglu 3 , Abdullah Belada 4 . 1 Chest Diseases, Duzce University Faculty
of Medicine, Duzce, Turkey; 2 Chest Diseases, Duzce Ataturk State Hospital,
Duzce, Turkey; 3 Microbiology, Duzce University Faculty of Medicine, Duzce,
Turkey; 4 ENT, Duzce University Faculty of Medicine, Duzce, Turkey
Aim: This study aimed to investigate the respiratory complaints and functional
impairments in workers included in family plants with few cattle.
Materials and methods: One hundred fifty workers (128 female) accepted were
included between October, 2011 and January, 2012. Occupational and Environmental Lung Diseases Questionnaire of Turkish Thoracic Society, pulmonary
function tests, physical examinations and eosinophil counts in nasal drainage were
performed on all subjects.
Results: The mean age was 47.7±14.2 years. Smoking rate was 12% (18/150).
The declaration rate for both feeding cattle and gardening was 90.7% (136/150).
Almost half of the subjects (73/150) noted that they were exposed to dust and
fumes in barns. More than 80% of the subjects used wood, coal, hazelnut shell and
gas for heating and cooking. was present in of subjects. Cough, phlegm, wheezing,
chest tightness and dyspnea were 24%, 13.3%, 6%, 6% and 27.3%, respectively.
The mean percentages of predicted FVC, FEV1, FEV1/FVC and maximal midexpiratory rate were 78.2±24.1, 74.5±24.4, 80.7±12.8 and 60.9±26.6, respectively.
There were significant negative correlations between the duration of working in
barns and FVC (r=-0.281, p=0.001), FEV1 (r=-0.217, p=0.008), MMFR (r=-0.168,
p=0.040). Nasal eosinophils were detected in 47.3% (71/150). Heating houses had
an independent effect on cough (F=3.156, p=0.048) and working years in barn had
an independent effect on phlegm (F=2.034, p=0.003). Multivariate analysis did not
reveal any effect.
Conclusion: Increased impairments in pulmonary functions by years were detected. It is necessary to improve both working place and house ventilation and to
prevent the workers respiratory system.

P4009
The effects of atorvastatin in mustard gas exposed patients with chronic
obstructive pulmonary disease: A randomized controlled trail
Hassan Ghobadi 1 , Shahrzad M. Lari 2 , Farhad Pourfarzi 3 ,
Afsoun Mahmoudpour 1 , Mostafa Ghanei 4 . 1 Internal Medicine (Pulmonary
Division), Ardabil University of Medical Sciences, Ardabil; 2 Internal Medicine
(Pulmonary Division), Mashad University of Medical Sciences, Mashad;
3
Community Medicine, Ardabil University of Medical Sciences, Ardabil;
4
Internal Medicine (Pulmonary Division), Bagiyatollah University of Medical
Sciences, Tehran, Islamic Republic of Iran

Background: Statins have anti-inflammatory effects in patients with chronic
obstructive pulmonary disease. This study designed to evaluate the effects of
atorvastatin on serum highly sensitive C-reactive protein (hs-CRP) and pulmonary
function in sulfur mustard (SM) exposed patients with chronic obstructive pulmonary disease.
Methods: In a double blind clinical trial, 50 patients with chronic obstructive
pulmonary disease due to sulfur mustard and high hs-CRP, randomly entered in
this study. 45 patients completed the study (n=22, placebo and n=23, atorvastatin). Serum hs-CRP, pulseoximetry, spirometery and six-minute walk distance
test (6MWDT) were measured, COPD assessment test (CAT) and St George’s
respiratory questionnaire (SGRQ) were completed by patients at the beginning of
trial and after 9 weeks of prescription of 40 mg/day atorvastatin or placebo. At 4th
week, pulseoximetry, spirometry and 6MWDT were measured.
Results: At 4th week, there was no improvement in the atorvastatin group compared to the placebo group in SPO2, FEV1, and 6MWDT (p=0.79, p=0.12, p=0.12
respectively). At 9th week, there was no improvement with atorvastatin in serum
hs-CRP, SPO2, FEV1 and 6MWDT compared to the placebo (p=0.35, p=0.28,
p=0.94, p=0.43 respectively) but there was an improvement with atorvastatin in
quality of life (with CAT score, P<0.001 and SGRQ total score, P=0.004).
Conclusion: Atorvastatin does not alter serum hs-CRP and lung functions but may
improve quality of life in SM-injured patients with chronic obstructive pulmonary
disease.
Key Word: Sulfur mustard, Atorvastatin, hs-CRP, Chronic obstructive pulmonary
disease.

P4010
Presence of hypertension (HT), ischemic heart diseases (IHD) and a family
history of hypertension are independently associated with reduced peak
expiratory flow (PEF) values
Komalkirti Apte 1 , Monica Barne 1 , Bill Brashier 1 , Sapna Madas 1 ,
Jaideep Gogtay 2 , Sushmeeta Chhowala 2 , Basant Pachisia 2 , Sundeep Salvi 1 .
1
Research, Chest Research Foundation, Pune, Maharashtra, India; 2 Research,
CIPLA LTD., Mumbai, Maharashtra, India
Background: Reduced lung function has been shown to be an independent predictor of cardiovascular mortality in patients of hypertension and IHD in earlier
studies.
We aimed to study the association between HT, IHD and PEF values amongst road
transport workers from Andhra Pradesh State in India.
Methods: 7,154 bus drivers, conductors, garage workers and office-based workers of the Andhra Pradesh State Road Transport Corporation (APSRTC) were
randomly selected from 24 bus depots and administered a health questionnaire,
underwent blood pressure monitoring and performed peak flow metry using the EU
scale peak flow meter (Breathometer® , Cipla Ltd., India). Current, past and family
histories of cardiovascular and respiratory ailments were captured. Associations
between PEF values and HT and IHD were studied using the chi square test and
the values expressed as odds ratios.
Results: Presence of HT, IHD and a family history of HT were independently
associated with low PEF values, defined as less than 80% predicted PEFR value
[OR 1.3, 95% CI 1.1 – 1.5, p=0.008; OR 1.9, 95% CI 1.2 – 3.0, p=0.004; OR
1.2, 95% CI 1.0 – 1.4, p=0.039 respectively]. No difference in odds ratios were
observed between different occupations.
Conclusion: PEF values less than 80% predicted are strongly associated with
presence of HT, family history of HT and presence of IHD. Reduced peak flow
values should stimulate the need for performing a cardiovascular assessment.

P4011
Study of daytime sleepiness among tunnel workers on rotating schedule
Kiriakos Karkoulias 1 , Dimosthenis Lykouras 1 , Dimitrios Patouchas 1 ,
Maria Sargianou 1 , Fotios Sampsonas 1 , Evanthia Faliagka 2 ,
Athanasios Tsakalidis 2 , Kostas Spiropoulos 1 . 1 Pulmonary Medicine, University
Hospital, Patras, Greece; 2 Computer Engineering and Informatics, University of
Patras, Greece
Introduction: Working on shifts, and especially, on a night shift, influences the
endogenous sleep regulation system leading to diminished sleep time and increased somnolence. This may be dangerous in some cases, especially in large
scale constructions, such as tunnels.
Aims and objectives: The aim of our study was to examine whether sleep duration and daytime sleepiness differed between day and night shifts among tunnel
workers.
Methods: In this study 42 male workers (during the last semester) in a tunnel construction were recruited and examined at workplace. They underwent spirometric
control and they were asked to complete a questionnaire referring to demographic
factors, status of health and the Epworth Sleepiness Scale.
Results: The workers present a mean age of 42 years old and a mean Body Mass
Index (BMI) of 27.2 kg/m2 . 69% of them were active smokers, while 31% have
never tried smoking. Interestingly, 93% of the tunnel workers were consuming
two coffees per day at least, while the remaining 7% were not drinking coffee
at all. Almost one third of them reported alcohol consumption on a daily basis.
Severe cardiologic, respiratory or endocrine disease was not reported among the
participants and neither were depression and anxiety disorders. Our results showed
that almost all the workers had gathered a score less than 10 in the Epworth

739s

T UESDAY, S EPTEMBER 4 TH 2012
Sleepiness Scale (a score of 10 or more is considered sleepy), except for two
subjects in which statistical analysis did not reveal any statistically significant
correlation between somnolence and the work schedule (p=0.88).
Conclusions: The rotating shift in a dark and demanding environment, as in the
tunnel construction, does not play a significant role in daytime sleepiness.

P4012
Basic spirometric parameters of coke plant workers over the years
Emilia Kolarzyk, Wojciech Szot, Joanna Zajac. Department of Hygiene and
Dietetics, Jagiellonian University Medical College, Kraków, Poland
The aim of this study was to examine respiratory system efficiency in workers
employed as coke plant battery staff in Steel Mill in Krakow over the years.
Methods: The spirometric examinations were performed at 3 different times:
1st in 1974 - 65 workers (age: 32,7+4,8 years, period of occupational exposure8,8+4,6 years); 2nd in 1990 - the same 65 workers (they worked all the time in
the same workshop; 48,8+5,1 years; 24,6+4,7 years respectively); 3rd in 2012 - 49
workers (age: 46,27±8,9, period of occupational exposure - 22.4±7.91)
In 1974 -1990 the levels of industrial pollution at workplace were similar. The
concentration of SO2 was 15,4±6,6 mg/m3 and exceeded TLV, NOx -2,6±1,5
mg/m3 , total dust-7,5-29,1 mg/m3 and free silicon dioxide-1,5-11,5%, geometric
dimension of dust granule-3,9-4,5 um. In 2012 due to changes in both ownership
of coke plants and increase in workers security, measured values were: SO2 8,9±4,4 mg/m3 , NOx -2,1±1,1 mg/m3 , total dust-0.3-3.0 mg/m3 and free silicon
dioxide –2.0-3.6%
Results: The medians of basic parameters measured at 1st, 2nd and 3rd examination
were as follows:
VC - 5,22 l (118,2%N); 4,46 l (91,1%N) and 4,89 l (97,8%N).
FEV1 - 4,19 l (107,2%N); 3,37 l (90,6%N) and 3,81 l (99,94%N).
FEV1/VC: 79%; 76%; and 79,04% respectively.
Conclusions: After 16 years of occupational exposure to gaseous and dust pollutants (1st & 2nd) significant decline of basic respiratory parameters was noted but
they were still in the normal range.
After transformations in Poland the coke plant was modernized and environmental
conditions significantly improved therefore it was agree with expectation that the
new generation of workers also had the high efficiency of respiratory system.

Results: The indoor air concentration of viable fungi was comparable with the
outdoor air concentration, while the total spore concentration was moderately
increased indoors compared with outdoors but significantly lower than previously
measured in documented cases of hypersensitivity pneumonitis among farmers.
Conclusion: We question if the lung diseases of these patients were caused by
mould exposure in their indoor environments and document the need for quantitative exposure measurements when diagnosing hypersensitivity pneumonitis in
patients living or working outside environments with well-documented high mould
exposure levels.

P4014
Spirometric findings in asbestos-exposed subjects with pleural plaques
missed by chest radiography but detected by HRCT
Ericson Bagatin 1 , Mario Terra-Filho 2 , Lara Maris Nápolis 3 , José Alberto Neder 3 ,
Gustavo de Souza Portes Meirelles 4 , Reynaldo Tavares Rodrigues 3 , Luiz
Eduardo Nery 3 . 1 Occupational Health Department, Universidade Estadual de
Campinas, SP, Brazil; 2 Pulmonary Division, Universidade de Sao Paulo, SP,
Brazil; 3 Pulmonary Division, Universidade Federal de Sao Paulo, SP, Brazil;
4
Department of Radiology, FLEURY S/A., Sao Paulo, SP, Brazil
Introduction: High-resolution computed tomography (HRCT) is recognizably
more sensitive than chest X-ray (CXR) in detecting small-to-moderately large
pleural plaques (PP) in asbestos-exposed subjects.
Objectives: We reasoned that if the PP missed on CXR are associated with
decreased lung function, this would lend support to a wider use of HRCT in these
subjects.
Methods: HRCT and spirometry were obtained in 1075 miners and millers who
have been exposed to progressively lower airborne concentrations of asbestos over
time (Groups I to III) and were free of PP or asbestosis on CXR.
Results: We found that 100/1075 (9.3%) of the subjects had PP only on HRCT
44/90 (48.8%) in Group I, 44/537 (8.2%) in Group II and 12/448 (2.7%) in Group
III. As shown in the Table, subjects with PP on HRCT but not CXR had consistently
lower spirometric values than those deemed as normal by both methods (p<0.05).
Similar results were obtained after adjusting for smoking status.
Conclusions: We conclude that the lack of sensitivity of CXR in detecting PP in
asbestos-exposed subjects is a matter of concern, as subjects with these abnormalities only on HRCT had decreased lung function values. This seems of special
relevance among more exposed subjects.

P4015
Environmental exposure to asbestos-related radiological and/or functional
interference in patients with clinical findings, and computed tomography
findings of the quality of life
Güven Çosgun 1 , Fatma Evyapan 1 , Nevzat Karabulut 2 . 1 Chest Disease,
Pamukkale University, Denizli, Turkey; 2 Radiology, Pamukkale University,
Denizli, Turkey

408. Asbestosis, silicosis and hypersensitivity
pneumonitis
P4013
Farmer’s lung – How much farming is required? A quantitative re-evaluation
of eight cases of hypersensitivity pneumonitis attributed to indoor mould
exposure
Henrik A. Kolstad 1 , Zuzana Dornonville de la Cour 1 , Simon Skov 2 , Tine Halsen
Malling 3 , Elisabeth Bendstrup 4 , Vivi Schlünssen 5 . 1 Danish Ramazzini Centre,
Department of Occupational Medicine, Aarhus University Hospital, Aarhus,
Denmark; 2 Forest and Landscape, Faculty of Life Sciences, University of
Copenhagen, Denmark; 3 Danish Ramazzini Centre, Department of Occupational
Medicine, Aalborg Hospital, Aalborg, Denmark; 4 Department of Respiratory
Medicine and Allergology, Aarhus University Hospital, Aarhus, Denmark;
5
Danish Ramazzini Centre, School of Public Health, Department of
Environmental and Occupational Medicine, Aarhus University, Aarhus, Denmark
Background: Hypersensitivity pneumonitis is by definition caused by the inhalation of antigens, but limited quantitative data are available on exposure levels
required to cause the disease.
Objective: To analyse exposure levels for mould spores in patients with clinical
findings compatible with hypersensitivity pneumonitis and a history of indoor
mould exposure.
Methods: We report eight consecutive patients diagnosed as hypersensitivity
pneumonitis based on symptoms, high resolution computerized tomography, bronchoscopy, IgG findings, and self-reported mould exposure at home or work. Indoor
and outdoor air samples from their dwellings or work sites were collected with slit
to agar samplers, N6 Anderson samplers, and filter samplers used for quantification
of moulds by the Camnea method. The concentration of fungi was calculated and
expressed as colony forming units (CFU)/m3 and total spores/m3 .

Natural asbestos deposits found in some countries such as Turkey are main sources
of environmental asbestos exposure (EAE) which may constitute a major health
problem. The aim of our study was to furher evaluate the asbestos related standard
radiological findings in a population with EAE with low dose computed tomography(CT). Also pulmonary function tests, diffusing capacity, exercise capacty (6 m
walking test,6MWT) and quality of life (SF-36) were assessed. People from Çal
Süller region of Denizli with Standard chest X ray findings consistent with asbestos
exposure were enrolled in this study. Pleural plaque (PP) and lung volumes (LV)
volumes were calculated by measuring the three axes. PP ratio was calculated by
dividing PP to LV.Total 75 with mean age 70,4 with radiographic abnormalities
were enrolled to the study.66 cases PP were on thorax CT. Remaining 9 patients
cacific granuloma (2 cases) and calcific sequela (7 cases) were misinterpreted as
calcific PP. Aditionally asbestosis in 12 cases. There was no statistically significant
correlation between diffusing capacity, 6MWT with PP volume as well as PP index.
Quality of life indexes were lower than the established norm values of Turkish
people.However the diffusing capacity, 6MWT and quality of life values were
statistically lower in asbestosis patients.Our study is the first to demonstrate that
EAE may affect quality of life.Early asbestosis may have an impact on respiratory
functions and exercise capacity of affected people. As previously shown asbestos
related PP have no effect of respiratory function tests and exercise test.

Abstract P4014 – Table 1
Group I

FVC, %
FEV1, %
FEV1/FVC

Group II

Group III

CXR(–)/HRCT(–)

CXR(–)/HRCT(+)

CXR(–)/HRCT(–)

CXR(–)/HRCT(+)

CXR(–)/HRCT(–)

CXR(–)/HRCT(+)

97.7±18.5
98.6±22.8
76.2±7.1

92.3±16.5
90.3±19.2
73.3±8.6

102.7±16.9
100.1±18.9
76.4±7.4

96.4±18.1*
90.9±23.0*
72.8±10.9*

103.2±20.8
99.3±21.7
76.1±8.2

90.9±17.7*
83.7±18.5*
71.7±10.4

*p<0.05 when comparing CXR(–)/HRCT(–) to those CXR(–)/HRTC(+).
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P4016
Exposure characteristics of patients with different pathological types of
malignant mesothelioma
Bill Musk, Peter Franklin, Patrick Aboagye-Sarfo, Alison Reid, Nola Olsen,
Latha Samuel, Geoffrey Berry, Nicholas de Klerk. Respiratory Medicine, Sir
Charles Gairdner Hospital, Perth, WA, Australia School of Population Health,
University of Western Australia, Perth, WA, Australia Western Australian Institute
for Medical Research, University of Western Australia, Perth, WA, Australia
School of Public Health, University of Sydney, NSW, Australia Centre for Child
Health Research, University of Western Australia, Perth, WA, Australia
Background: Malignant mesothelioma (MM) of the pleura and peritoneum has 3
main pathological sub-types: epithelioid, sarcomatoid and biphasic with different
clinical behaviour and prognosis but all related to asbestos exposure.
Aim: To identify any distinguishing characteristics of patients with different
subtypes of MM that may relate to their differing clinical manifestations.
Methods: All cases of MM that have been recorded in Western Australia since the
first case in 1962 until 2010 were reviewed for the demographic characteristics,
histological type, and asbestos exposure history.
Results: There have been 1867 (1612 male) confirmed cases of MM between 1960
and June 2011. Of those there are 237 sarcomatoid, 744 epitheloid and 367 biphasic subtypes with 519 cases not specified. Analyses were confined to cases with
defined pathological sub-types. Results from univariable analyses are presented in
Table 1. In a multinomial logistic regression, age at diagnosis, exposure route and
topography were significantly associated with subtype.
Characteristics of MM subtypes

Sex (%male)
Age at diagnosis (yrs)*
Time since 1st exposure (yrs)*
Smoking (%)
Exposure type (%Crocidolite)
Exposure route (%Environmental)
Topography (%Pleural)

Epitheloid

Sarcomatoid

Biphasic

p-value

84.0
66.8 (11.9)
43.2 (11.9)
55.6
24.7
15.9
91.5

90.3
70.2 (9.9)
45.4 (11.5)
50.2
14.7
8.4
98.7

89.4
66.4 (11.4)
41.7 (11.8)
53.7
26.9
11.2
94.3

0.009
<0.001
0.004
0.390
0.003
<0.001
<0.001

*Mean (SD).

Conclusion: Compared to other subtypes sarcomatoid MM appears in older subjects and is less common with environmental exposure to asbestos. It is also less
common in the peritoneum than pleura.

P4017
End of domestic asbestos exposure epidemic in Metsovo; N.W. Greece
Athena Gogali 1 , Evaggelia Ntzani 2 , Sofia Peristeri 1 , Loukia Tzarouchi 3 ,
Carmen Manda-Stachouli 1 , Thomas Vadivoulis 3 , George Dascalopoulos 1 ,
Konstantinos Tsampoulas 3 , Stavros Constantopoulos 1 , Yotanna Dalavanga 4 .
1
Department of Pneumonology, University of Ioannina, Medical School,
Ioannina, Greece; 2 Department of Hygiene and Epidemiology, University of
Ioannina, Medical School, Ioannina, Greece; 3 Department of Radiology,
University of Ioannina, Medical School, Ioannina, Greece; 4 Department of
Anatomy-Histology-Embryology, University of Ioannina, Medical School,
Ioannina, Greece
Introduction: Metsovites had been exposed to tremolite asbestos from a whitewash (“luto”), used by all until 1940. This exposure has resulted in frequent pleural
calcifications (PCs) and a mesothelioma epidemic, fading due to abandonment of
luto.
We have reported that most older Metsovites have PCs in chest CT and asbestos
bodies (ABs) in BAL. These parameters are used now in younger Metsovites to
evaluate if those not exposed are free from signs of exposure.
Materials & methods: 22 Metsovites age 30-49 had chest CTs and 8 of them
BAL. Age was chosen because it takes 30 yrs for PCs to appear and because they
were born between 1960-80 when luto use had declined considerably giving us
the possibility to evaluate Metsovites who have lived all their life free of luto.
Previous BAL studies of 7 age matched Metsovites were used as control. There
were no similar control chest CTs. Therefore we studied all available (86) chest
CTs of Metsovites over 30.
Results: Only 3/22 had used luto (35,47,48 yo). All 8 BAL studies were negative,
in contrast to the exposed control group, where 6/7 (85,7%) BAL studies showed
ABs. Only one chest CT was positive for PCs (48yo: luto until 13yo). From the 86
chest CTs, 5 belonged in the 30-39 and 9 in 40-49 yo group. None of the 30-39yo
group had PCs and none had used luto. There was one CT positive in the 40-49yo
group (11%). He had used luto in childhood as was the case with 2/6 others of this
group in which luto history was obtained.
Conclusion: There is no evidence of asbestos exposure in younger Metsovites
who have not used luto. The domestic use of this tremolite-whitewash has been
the only source of asbestos in Metsovo. Its abandonment has resulted in the end
of this epidemic.

P4018
Asbestos-related disease: Clinico-pathological correlation
Jill Murray 1 , Ntombizodwa Ndlovu 1 , Jim teWaterNaude 2 . 1 Pathology, National
Institute for Occupational Health (National Health Laboratory Service) and
University of the Witwatersrand, Johannesburg, South Africa; 2 Asbestos Relief
Trust, University of Cape Town, South Africa
Introduction: The accurate diagnosis of asbestos-related diseases is important.
For compensation asbestosis is defensibly diagnosed without the aid of pathology
while the diagnoses of lung cancer and mesothelioma require surgical lung biopsy.
South African law makes provision for the autopsy examination of the cardiorespiratory organs of deceased miners for compensation purposes. This provides
unique opportunities to correlate clinical and pathological findings.
Methods: Deceased cases assessed in-life for compensation using chest radiographs by the Asbestos Relief Trust and who had an autopsy at the National
Institute for Occupational Health from May 2010 to May 2011 were studied. The
in-life and autopsy diagnoses of asbestosis and its severity, mesothelioma and
lung cancer were compared. Sensitivities, specificities and related values were
calculated.
Results: 94 cases were studied. ARDs were diagnosed at autopsy in 78 (83%) of
the cases: 47 (50%) had asbestosis, 20 (21%) mesothelioma and 15 (16%) lung
cancer. Sensitivity, specificity and accuracy rates for the clinical diagnoses were
47%, 83% and 65% for asbestosis; 65%, 96% and 89% for mesothelioma and
40%, 100% and 90% for lung cancer respectively.
Using an ILO grading of 1/0 and above for the radiological diagnosis of asbestosis,
there were 25 (53%) false negative cases. For pathologically diagnosed slight,
moderate and marked asbestosis, agreement was 31%, 53% and 58% respectively.
Discussion: Cases with slight asbestosis were more likely to be missed clinically
(69%) than marked disease (42%). Many malignancies were undiagnosed in life.
These findings underline the difficulty of diagnosing ARDs and the importance of
autopsies in detecting disease missed in-life.

P4019
Relationship between endogenous NO and blood gas parameters in former
asbestos workers
Liubov Barbinova, Alexandra Preisser, Xaver Baur. Department of Clinical
Occupational Medicine, Institute for Occupational Medicine and Maritime
Medicine, University Medical Center Hamburg Eppendorf, Hamburg, Germany
Background: Nitric oxide is a major endogenous regulator of the vascular tone.
Inhaled nitric oxide gas has been used for treatment of pulmonary arterial pressure
and hypoxaemia (especially in persistent pulmonary hypertension of the newborn).
It is not known whether there is a relationship between endogenous bronchial NO
concentration and blood gases parameters.
Patients and methods: 48 former asbestos workers (all non-smokers) were examined within the framework of a surveillance program. Lung function tests, blood
gas analyses, diffusion capacity for CO (DL,CO ), and multiple FeNO measurements
(inclusive the estimation of the alveolar NO fraction Calv ) were performed.
Results: DL,CO was reduced in asbestos workers (83.4% pred. according to
Cotes,1979). The mean value of Pa,O2 at rest was borderline.
None of the patients exhibited high FeNO values (FeNO=16.9±1.2 ppb). In contrast, Calv was significantly increased when compared to the control group (n=43)
(1.4±0.2 vs. 0.5±0.1 ppb, p<0.001).
There was a significant negative correlation between FeNO and Calv on the one
hand and AaO2 on the other hand (rsp = -0.33, p<0.05; rsp = -0.36, p<0.05). Calv
showed a positive correlation with Pa,O2 (rsp = 0.29, p=0.1).
Furthermore, a positive association was found between FeNO and DL,CO (rsp =
0.40, p<0.05).
Discussion and conclusions: The decreased values of DL,CO reflect the pulmonary
fibrosis in asbestos exposed subjects. This is associated with reduced FeNO. The
positive correlation between Calv and Pa,O2 could be explained by local effects of
NO in the alveoli. The relationship of endogenous NO with blood gases parameters
may be due to its vasodilatative effects.

P4020
The evaluation of the relationship between malignant mesothelioma and
environmental asbestos exposure in Sivas
Serdar Berk 1 , Hüseyin Yalçin 2 , Kursat Epozturk 1 , Omer Tamer Dogan 1 ,
Zehra Seyfikli 1 , Ibrahim Akkurt 1 . 1 Department of Chest Diseases, Cumhuriyet
University, Faculty of Medicine, Sivas, Turkey; 2 Department of Geological
Engineering, Cumhuriyet University, Sivas, Turkey
Objectives: Sivas province is located in the Central Anatolia where asbestos
exposure is common. We aimed to study the relationship between environmental
mineralogical effects and epidemiologic features of patients with MM.
Methods: In total, 219 patients with MM who were diagnosed in our hospital
between 1993 and 2010 were retrospectively analyzed in terms of demographical
and clinical features. Rock, soil and house plaster samples were taken from the
habitats of those patients and were evaluated with optical microscopy and X-ray
diffraction methods.
Results: The patients aged between 18 and 85 years (male/female ratio=1.4). Most
of the patients (86%) confirmed an asbestos exposure history. The most frequent
symptoms were chest pain (60%) and dyspnea (50%) and the duration of the symp-
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toms was 4 months in average. The plaster materials used in most of the houses were
made up of mainly carbonate and silicate minerals and some chrysotile. Ophiolitic
units contained fibrous minerals such as serpentine (clino+orthochrysotile) chiefly
and pectolite, brucite, hydrotalcite and tremolite/actinolite in smaller amounts.

never, 37 (45.1%) occasionally used the mask. No statistically significant difference was found between the mask usage and HRCT findings of silicosis (p>0.05)
and between the symptoms in workplace and the duration of working period
(p>0.05). PFT of employees were evaluated as normal. In evaluation of HRCT, 51
(62.2%) had normal and 19 (23.2%) had radiology compatible with silicosis. The
localizations of the radiological involvement were determined; only upper lobes
in 12 (63.2%), only the lower lobes in 1 (5.3%), upper and middle lobes in 3
(15.8%), upper and lower lobes in 2 (10.5%) and together with the upper, middle
and lower lobes in 1 (5.3%) person.
Conclusion: This study showed that dental prosthesis technicians have high risk
for catching silicosis.

P4023
Silicosis caused by sandblasting in teflon coated pan manufacturing
Nurhan Köksal, Hasan Kahraman, Nurhan Atilla. Pulmonary Diseases, Faculty of
Medicine, Kahramanmaras Sütçü Imam University, Kahramanmaras, Turkey
Silicosis is an occupational disease of the lungs caused by inhalation of crystalline
silica and is marked by fibrotic pulmonary reaction. Sandblasting has been commonly used during abrading of jeans, glass, and metal. We presented 17 silicosis
cases occurring in teflon coated pan manufacturing. Symptoms questionnaire,
pulmonary function tests, carbon monoxide diffusion test, and thorax HRCT were
done. All of employees are male and mean age was 28.8±5.2 (18-41). The mean
duration of working period for this job was 24.8±15.4 (9-60) months.
Table 1. Silicosis demographics

Conclusions: MM is primarily related to environmental chrysotile exposure in
Sivas. However, single or combined roles and/or interactions of other fibrous and
non-fibrous minerals in the etiology of MM are not yet fully understood and
remain to be investigated.

P4021
Prevalence of obstructive and restrictive functional patterns in a population
of enviromental asbestos exposed
Silvano Dragonieri 1 , Paolo Trerotoli 2 , Pierluigi Carratu 1 , Onofrio Resta 1 ,
Marina Musti 3 . 1 Pulmonology, University of Bari, Italy; 2 Public Health,
University of Bari, Italy; 3 Occupational Medicine, University of Bari, Italy
Background: Tremolite is one of the six recognized types of asbestos. This material is toxic and inhaling the fibers can lead to asbestosis, lung cancer and both
pleural and peritoneal mesothelioma. Resident population in the area of Lagonegro (Basilicata, Italy) has been shown to be exposed to enviromental tremolite
pollution, deriving from superficial rocks and asbestos caves. A branch of the
ongoing health surveillance program for residents is evaluating the prevalence of
obstructive or restrictive pulmonary functional patterns.
Methods: A total number of 1353 individuals were included into this study. The
study group was composed by 695 residents in the tremolite-exposed area of
Lagonegro (age 49.35±16.68, current smokers 122, ex-smokers 134). The control
group was composed by 658 individuals living in areas not tremolite-exposed (age
54.13±17.75, current smokers 121, ex-smokers 174). All the participants to the
study performed a lung function test.
Results: Prevalence of obstructive disease was 0.58% in the exposed group and
2.58% in the non-exposed group (p=0.029). Only current or ex smokers showed
obstructive pattern respectively 3.7% and 3.9%. Odds Ratio for obstructive disease
in tremolite-exposed subjects was 0.236 (95% CI 0.079-0.708). Prevalence of
restrictive disease was 5.2% in the exposed group and 5.9% in the non-exposed
group (p=0.539)
Conclusions: According to our data, tremolite exposure has apparently no influence on the prevalence of functional respiratory deficit. It is necessary to follow
the exposed group in time by repeated measurements.

P4022
The prevalence of silicosis in dental prosthetic technicians working in
Kahramanmras City
Hasan Kahraman 1 , Muge Cinkara 1 , Nurhan Koksal 1 , Fuat Ozkan 2 ,
Hasan Ekerbicer 3 . 1 Chest Disease, Kahramanmaras Sutcuimam University,
Faculty of Medicine, Kahramanmaras, Turkey; 2 Radiology, Kahramanmaras
Sutcuimam University, Faculty of Medicine, Kahramanmaras, Turkey; 3 Public
Health, Kahramanmaras Sutcuimam University, Faculty of Medicine,
Kahramanmaras, Turkey
Objective: The aim of our study is to determine, the presence and the frequency
of occupational silicosis in dental prosthesis technicians in Kahramanmaras.
Materials and methods: The questionnaire was administered to participants prepared by the Turkish Thoracic Society for occupational and enviromental lung
diseases, physical examination was performed, PFT were measured, and HRCT
was taken. The resulting images were evaluated independently by three readers.
When at least two report as pathologic, cases were accepted as silicosis.
Result: Technicians involving the study were 82, 80 of them were male (97.5%).
The mean age was 30.9±8.5; the mean pack- year of smoking was 12.4±13.8, the
mean working period was 15.8±8.7 years. In 7 abnormal respiratory examination
findings were detected. During working, 24 (29.3%) continuously, 21 (25.6%)

Case
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Age

Smoking
(pack-year)

Employment time
(months)

Symptoms

Silicosis type

Current status

23
32
30
27
29
26
27
28
25
41
18
24
30
29
35
34
31

2
–
14
–
–
4
5
–
8
–
–
5
9
8
11
–
8

25
60
13
35
14
27
11
47
21
45
9
15
30
36
10
9
14

C-D
S
C
NS
C-D-S
C-D
C-D
C-D
C
NS
D
C-D
CP-D
NS
C
CP-D
D

AS
CS
CS
CS
ST
AS
AS
ACS
AS
CS
AS
AS
ACS
ACS
CS
AS
CS

NCS
NCS
NCS
NCS
Ex
Ex
Ex
RF
RF
NCS
Ex
Ex
NCS
NCS
NCS
RF
NCS

NS=No symptom, D= Dispnoea, C=Cough, S=Sputum, CP=Chest pain, AS=Acute silicosis,
ACS=Accelerated silicosis, CS=Classical silicosis, ST=Silicotuberculosis, NCS=No clinical
symptoms, RF=Respiratory failure.

Clinically total 17 cases was evaluated, 7 cases as acute silicosis(AS), 6 cases as
classic silicosis, 3 cases as accelerated silicosis (ACS) and one case as silicotuberculosis (ST). Four cases of AS and one ST case were died during follow-up.
Acute respiratory failure was present in one AS case and one ACS case. Clinical
follow-up of other patients has been continued.
In view of thie report, sandblasting of teflon pan manufacturing cause silicosis.
These clinical type commanly acute form and mortaly was high.

P4024
Silica-induced inflammasome activation in lung epithelial cells
Paul Peeters 1 , Tim Perkins 2 , Niki Reynaert 1 , Brooke Mossman 2 ,
Emiel Wouters 1 . 1 Department of Respiratory Medicine, NUTRIM School for
Nutrition, Toxicology and Metabolism, Maastricht University, Maastricht,
Limburg, Netherlands; 2 Department of Pathology, University of Vermont College
of Medicine, Burlington, VT, United States
Introduction and objectives: In myeloid cells the inflammasome plays a crucial
role in innate immune defenses against pathogen- and danger-associated patterns
such as crystalline silica. Respirable mineral particles impinge upon the lung
epithelium causing irreversible damage, sustained inflammation and silicosis. In
this study we investigated lung epithelial cells as a target for silica-induced
inflammasome activation.
Methods: Primary mouse tracheal epithelial cells, human bronchial epithelial
cells (BEAS-2B) and primary normal human bronchial epithelial cells (NHBE)
were exposed to toxic but nonlethal doses of crystalline silica over time to perform functional characterization of NLRP3, caspase-1, IL-1β, IL-33 and HMGB1.
Gene expression microarray, quantitative RT-PCR, BioPlex analysis, caspase-1
enzyme activity assay, western blot techniques and cytokine specific ELISA were
performed.
Results: We were able to show particle uptake by lung epithelial cells, transcriptional and translational upregulation of the components of the NLRP3 intracellular
platform, as well as activation of caspase-1. This activation furthermore led to
maturation of pro-IL-1β to secreted IL-1β, and a significant increase in the unconventional release of alarmins such as IL-33 and HMGB1. Small interfering
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RNA experiments using siNLRP3 revealed the pivotal role of the inflammasome in
diminished release of pro-inflammatory cytokines, danger molecules and growth
factors.
Conclusion: Our novel data indicate the presence and functional activation of the
NLRP3 inflammasome by crystalline silica in human lung epithelial cells, which
prolongs an inflammatory signal mediating a cadre of lung diseases.

P4025
Screening healthcare workers for Mycobacterium TB: Is QFT-G now the test
of choice?
Robert Smyth, Parthiban Nadarajan, Anne Gileece, Liam Cormican. Respiratory
Department, James Connolly Memorial Hospital, Dublin, Ireland
Introduction: Quantiferon-Gold (QFT-G) is FDA approved for the diagnosis of
infection with Mycobacterium tuberculosis. CDC guidelines have supported the
use of QFT-G in all cases where Tuberculin Skin Test (TST) is used, including
screening of healthcare workers (HCWs). We sought to establish the benefits of
QFT-G in HCW screening within our own hospital practice.
Methods: In June 2010 we consecutively screened, by TST all newly employed
HCWs. 41 patients over the period had full data for analysis. Country of origin and
evidence of prior distant history of BCG vaccination on examination, were also
documented. A TST of ≥10mm was considered a positive result and was followed
by a QFT-G.
Results: 41 TST were performed, 35/41 (85.4%) had a BCG scar. TST was positive in 23/41 (56.1%). QFT-G was positive in 15/23 (65.2%). Significantly 8/23
(34.8%) TST proved to be false positives on the basis of a subsequent negative
QFT-G.
Conclusion: HCWs are identified as a cohort at risk of Mycobacterium TB infection. As a lab based assay QFT-G is not subject to biases or the errors of TST
placement or reading. It also negates the need for a return visit in 48-72 hours for
interpretation. 34.8% of our cohort had a false positive TST leading us to question
the sensitivity of the test in this cohort. QFT-G has proved itself to approach 98%
sensitivity1 and 89% specificity1 and is a suitable replacement for TST in HCW
screening.
References:
[1] Mori T, Sakatani M, Yamagishi F, et al. Specific detection of tuberculosis
infection: an interferon-γ-based assay using new antigens. Am J Respir Crit
Care Med 2004;170:59–64.

P4026
GTn heme oxygenase-1 polymorphism in beryllium-exposed dental
technicians
Moshe Stark 1 , Yehuda Lerman 2,3 , Lee Newman 6 , Lisa Maier 5 ,
Elizabeth Fireman 1,4 . 1 Institute of Pulmonary Diseases, National Laboratory
Service for ILD, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel;
2
Occupational Health Department, Clalit Medical Services, Tel-Aviv, Israel;
3
Department of Epidemiology, Sackler School of Medicine, Tel-Aviv University,
Tel-Aviv, Israel; 4 Department of Occupational and Environmental Medicine,
Sackler School of Medicine, Tel-Aviv University, Tel-Aviv, Israel; 5 Division of
Occupational Health Sciences, National Jewish Medical Center, Denver, United
States; 6 Environmental Occupational Health Department, University of
Colorado, Aurora, Denver, United States
Background: Dental technicians (DTs) are exposed to Beryllium (Be) and other
substances capable of inducing lung disease. Heme oxygenase -1 (HO-1) play a
protective antioxidant role in the lung. The guanine-thymidine (GT) n repeats in
the HO-1 promoter determine HO-1 induction level. Short (GT) n repeats (n =
<25; S genotype) is considered as protective since HO-1 is induced more rapidly
than in long (GT) n repeats (n = ≥25; L genotype).
Aims: To evaluate the correlation of HO-1 polymorphisms to functional and
exposure parameters in DTs and the protective role of HO-1 on Be Oxide (BeO)
exposed A549 epithelial cells apoptosis.
Methods: 65 DTs were followed-up for 2 years by questionnaires,induced sputum
(IS) particles size distribution laser analysis (Dapi 2000 Donner Tech and Pulmonary Function Tests. HO-1 genotyping was done by PCR DNA sequencer (AB
prism 310). A549 epithelial cell line was cultured with BeO and pretreated with
Hemin and Znpp (for stimulation and inhibition of HO-1 respectively), HO-1 gene
expression was evaluated in IS and A549 cells by quantitative PCR and apoptosis
by TUNEL staining.
Results: Association was found between GTn and HO-1 gene expression in
IS (r=-0.35 p=0.017), the GTn<25 group had higher HO1 expression than the
GTn>25 group (0.18±0.16 Vs 0.07±0.06 p= 0.007 respectively). Decrease in
DLCO (Diffusion Lung CO) was associate with GTn >25. Hemin increases the
HO-1 gene expression and decreases the apoptosis levels in A549 epithelial cells
while is increased by ZnPP.
Conclusions: DLCO decrease is associated with L genotype. Decrease apoptosis
in BeO-exposed A549 epithelial cells by hemin may indicate a protective role of
HO-1.
Supported by USA-Israel Bi National Science Foundation.

P4027
Hypersensitivity pneumonitis related to Streptomyces mesophile and
Penicillium chrysogenum: The usefulness of the Medical Indoor Environment
Councelor (MIEC)
Angelica Tiotiu 1 , Carine Metz-Favre 2 , Gil Wirtz 2 , Gabriel Reboux 3 ,
Martine Ott 2 , Romain Kessler 2 , Frédéric de Blay 2 . 1 Pulmonology, CHU Brabois,
Nancy, France; 2 Chest Diseases, CHRU Strasbourg, France; 3 Laboratory of
Parasitology, CHU Besancon, Besancon, France
Introduction: Hypersensitivity pneumonitis (HSP), secondary to the inhalation of
organic antigens at home are rare and the diagnosis is very often difficult without
home visit. Observation: We report a case of a 55 years male patient, ex-smoker,
with an allergic asthma since childhood, well controlled with inhaled corticosteroids, who developed two respiratory distresses during asthma exacerbations.
HPS was suspected because of the fever (39°C), the dry cough, rapidly progressive
dyspnea, chest pain and crackles. Blood gas analysis found a hypoxemia of 52
mmHg, and the CT-scan showed a few ground glass images in the upper lobes. The
respiratory function tests showed a severe obstructive syndrom and a decrease of
diffusion test. Allergological investigation: The diagnosis was suspected because
the symptoms were linked to domestic environment, triggered by stays in a camper.
The (MIEC) visited the house and the camper and performed air and dust samples.
Moldy walnuts were found in the camper. The identification of microorganisms
presents on the nuts, in the air and in the dust, were used for the search for
precipitins in double diffusion (DD) and electrosyneresis (E). Of the 14 antigens
tested, serological tests were considered significant for Streptomyces mesophile (5
bands DD, 6 bands E)and Penicillium chrysogenum (1 band DD, 4 bands E). The
patient removed the nuts from his camper. Since then, he has not experienced any
exacerbation.
Conclusion: This is a case of domestic HSP to Streptomyces mesophile and
Penicillium chrysogenum. The MIEC’s intervention was useful for the diagnosis
and the treatment.

P4028
Geochemical factors and incidence of sarcoidosis in Tomsk region
Olga Denisova 1 , Georgy Chernogoryuk 2 , Ksenia Egorova 2 ,
Natalia Baranovskaya 3 , Leonid Rikhvanov 3 . 1 Pulmonology, Tomsk Regional
Hospital, Tomsk, Russian Federation; 2 Hospital Therapy, Siberian Medical
University, Tomsk, Russian Federation; 3 Geoecology and Geochemistry, Tomsk
Polytechnic University, Tomsk, Russian Federation
Methods: Sarcoidosis incidence has been studied according over a 20-year period
(528 patients without unhealthy working conditions). The incidence rate has been
determined per 100000 of populations and compared to the geochemical data: 2126
measurements of 23 chemical elements (Na, Ca, Sc, Cr, Fe, Co, Zn, Br, Rb, Ag,
Sb, Au, La, Th, U, Hf, Se, Hg, Ce, Sm, Eu, Yb, and Lu) were made by the neutron
activation analysis in the dust-aerosol, soil and drinking water in Tomsk and
Tomsk region. Sarcoidosis highest incidence was found on the territories exposed
to anthropogenic factors: in Seversk 67.3 (nuclear fuel industries), Octyabrsky
district of Tomsk 56.8, Tomsk rural district 68.14, Strezhevoy 47.2 (fuel and oil
industries). In these districts the incidence rate was significantly higher compared
to the mean findings in region - 42.6 (χ 2 = 7.94-11.6; p <0.05). The incidence
in the mainly agricultural districts was minimal 23.5. In Seversk recurrent forms
were significantly higher - 20.56 versus 10.23 in Tomsk (χ 2 = 7,94; p <0,01).
The correlations have been found between: the sarcoidosis incidence and the Na
content in the dust aerosols (r = 0.9; p <0.05), Ce in the soils of industrial
territories (r = 0.9; p <0.05), Ca in drinking water (r = 0.8; p <0.01); recurrent
forms of sarcoidosis and Lu in soils of the contaminated territories (r = 0.8; p
<0.05), Cr in soils of agrarian districts (r = 0.65; p <0.05). Thus, the correlation
between the ecological state of the territories and sarcoidosis incidence is sure to
exist. Uncertainty of the obtained data does not allow understanding which factor
plays the role. One cannot deny the influence of trace elements which have shown
the correlations: Na, Ca, Lu, Ce, Cr.

P4029
Exhaled airway and alveolar nitric acid in extrinsic allergic alveolitis
Paul Blanc 1 , John Balmes 1 , Patty Quinlan 1 , Irina Tolstykh 2 , Carlos Iribarren 2 ,
Anna-Carin Olin 3 , Kjell Torén 3 , Patricia Katz 1 . 1 Medicine, University of
California San Francisco, CA, United States; 2 Division of Research, Kaiser
Permanente, Oakland, CA, United States; 3 Occupational and Environmental
Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden
Background: In extrinsic allergic alveolitis (EAA), alveolar nitric oxide (Alvno)
and the airway fraction of exhaled nitric oxide (FEno) have not been well studied.
Methods: EAA cases were derived from a referral center and an integrated health
care delivery organization (IHCDO); age- and gender-matched referents were
recruited from the IHCDO. Subjects were invited to participate in home visits
including spirometry (EasyOne; nnd Medical Technologies, Andover, MA, USA)
and FEno electrochemical quantification (NO Vario; FILT, Berlin, Germany) at 3
flow rates (50, 100, and 300 mls/sec) yielding the measured airway FEno and the
calculated Alvno. We tested differences by EAA status using the chi square, t-test,
and (for FEno and Alvno) Wilcoxon rank sum.
Results: We completed home visits for 118 EAA cases and 106 referents; 91 in
each group (77% and 86%, respectively), yielded interpretable FEno and Alvno
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results. There were no statistical differences by case vs. referent status for age
(60±13 v. 60±11 years), female sex (56% vs. 63%), or height (167±9 vs. 167±9
cm). EAA cases compared to referents had lower forced vital capacity (FVC)
(3.1±1.0 L vs. 3.5±1.0 L; p<0.01) and reduced FVC % predicted (83±18 vs.
96±19%; p<0.001). Airway FEno was higher in cases than referents (22.5±14.1
ppb vs. 17.4±8.4 ppb; p=0.03), as was Alvno (4.1±4.9 vs. 2.7±4.9 ppb; p=0.003).
Discussion: Both airway FEno and Alvno are increased in EAA, supporting
exploration of their associations with disease activity and health status.
Clinical: Assessing airway FEno and Alvno in EAA may provide insights into
exposure status and disease management.
Supported by NIH 1RC1ES018211.

409. Tobacco cessation

P4030
Smoking cessation clinic: One year experience
Jose Andres García Romero de Tejada, Cristina López Riolobos,
Gonzalo Segrelles Calvo, Emma Vazquez Espinosa, Rosa Mar Gómez Punter,
Julio Ancochea Bermúdez, Olga Rajas Naranjo. Pulmunology, Hospital
Universitario de La Princesa, Madrid, Spain
Introduction: Tobacco is the most important preventable cause of premature death
worldwide. Only about 4%-7% of people are able to quit smoking on any given
attempt without medicines or other help. Smoking cessation clinics and others
healthcare providers have been shown to improve smoking cessation rates.
Aim: To analyse the characteristics of the smokers in a Smoking Cessation Clinic
in Madrid.
Material and methods: From November 2010 to October 2011, 200 consecutive
smokers were included in this study. Demographic data, comorbilities, smoking
history, nicotine dependence (Fagerström test scores), motivation to quit (Richmond test scores), treatment and success in quitting smoking were recorded. The
statistical software SPSS was used for analysis of the results.
Results: Our population had a mean age of 51.7 years, with 56% of them being
women. Body mass index was 25.35 kg/m2 . Mean age at smoking initation was
17.33 years, and men were slightly younger (16.11 vs 17.73, p=0.002). Men also
consumed more tobacco (pack-years index was 47.25 in men vs 34.47, p=0.001)
and had higher nicotine dependence than women (p 0.019). Six-month continuous
abstinence quit rate was 46.43% in women and 30.68% in men (p 0.024). Varenicline was the more effective treatment (success rate 46.91%). 70% of the smokers
had tried to quit before, and just 10 patients success at their first attempt (all of
them were women). 72 smokers (36%) left the program after the first visit.
Conclusions: 1. Men significantly started to smoke earlier, consumed more tobacco
and had higher nicotine dependence than women.
2. Six-month continuous abstinence quit rate was significantly higher in women.
3. Varenicline was the more effective treatment for smoking cessation in our
experience.

P4031
Results in a tobacco consulting room in Albacete University Hospital in 2009
Francisco Javier Callejas Gonzalez, Javier Cruz Ruiz, Raul Godoy Mayoral, Ana
Isabel Tornero Molina, Sergio Garía Castillo, Mariela Plenc Ziegler,
Abel Martinez Garcia, Juan Pastrana Calderon, Rafaela Sanchez Simon-Talero,
Juan Carlos Ceballos Romero. Pneumonology, Complejo Hospitalario
Universitario de Albacete, Spain
Introduction: Results in a Tobacco Consulting Room in 2009.
Material and methods: Retrospective descriptive analysis of the results obtained
from patients who were attended in a Tobacco Consulting Room from 1 January
to 31 December 2009 and subsequent follow-up to complete a year.
Results: 291 of 428 patients (51.2% male), mean age 46 years and mean
cigarettes/day 27.5. Moderate-severe nicotine dependence (Fagerström 6.8) and
high motivation (Richmond 8.11). Respiratory comorbidity: 12.1% COPD, 7.6%
asthma, 11% OSAHS and 0.3% HOT; Cardiac: Ischemic Cardiopaty, 4.8% and Arrhytmia, 2.1%; CVRF: 30.9% dyslipidemia, 19.9% HT and 9.3% DM. 42.6% global
psychiatric comorbidity, 37.5% depression and/or anxiety and 13.4% alcoholism.
22% without treatment, 44.6% NRT, 13.1% bupropion and 20.3% varenicline.
Those who were treated pharmacologically, although non statistical significance,
greater number of days of abstinence among who used varenicline than NRT or
bupropion (59.3 vs. 46.7). 7.2% never got more than 24 hours abstinence. Overall
of the 291 patients, treatment success (one year without smoking) in 31 (10.7%);
Percentage rises to 24.8% if we don’t consider those who didn’t attend the second
consultation.
Conclusions: 1. 70.8% didn’t start treatment (32% and 57%, first and second
appointment respectively). 2. Moderate-severe nicotine dependence and high motivation. 3. Severe comorbidity, especially psychiatric, respiratory and CVRF. 4.
Greater number of days of abstinence among who used varenicline than NRT or
bupropion (59.3 vs. 46.7). 5. 7.2% never got more than 24 hours abstinence. 6.

Overall treatment success 10.7%, amounting to 24.8% excluding those who don’t
attend the second consultation.

P4032
Smoking cessation success rate in smokers referred to Iranian clinics
Vahid Moosavi 1 , Ali Abdolahinia 1 , Mohammadreza Masjedi 2 . 1 Research Unit,
Iranian Anti-Tobacco Association, Tehran, Islamic Republic of Iran; 2 Chronic
Respiratory Disease Research Center, National Research Institute of Tuberculosis
and Lung Disease, Tehran, Islamic Republic of Iran
Background: Quitting smoking at any age can be effective in reducing smokingrelated health conditions. At present, smoking cessation is considered the cornerstone of tobacco control policies. This study aimed to evaluate the success rate of
smokers presented to smoking cessation clinics during 2005-2010 and to determine
the effective factors in this respect.
Methods: In this historical cohort study, all participants attended the smoking
cessation clinics, affiliated to the Iranian Anti-Tobacco Association, between 2005
and 2010 were studied. Success rate was assessed two weeks after the quitting
onset.
Results: Totally, 772 participants including 510 men and 262 women were studied.
50.9% of participants reported a history of quitting and a significant correlation
was observed between history of quitting and success rate (p=0.04). The success
rate also had a significant relationship with higher educational level and presence
of restrictions on smoking. In addition, the success rate was inversely correlated
with increased nicotine dependence. However, no significant relationship was
found between sense of pleasure, increased concentration or personality boost
and success rate of smoking cessation. By the end of the second week following
abstinence, 544 participants (71%) had successfully quitted smoking.
Conclusion: History of quit attempts and higher educational level had significant
correlations with success rate of smoking cessation. Presence of restrictions on
smoking is also effective in this regard. However, this study showed that increased
rate of nicotine dependence reduced the success rate of smoking cessation.

P4033
Russian advisory telephone line of help for smoking cessation
Olga Sukhovskaya, Petr Yablonskiy. Advisory Telephone Centre of Help for
Smoking Cessation, State Research Institute of Phthisiopulmonology,
Sankt-Petersbirg, Russian Federation
Effective assistance in stop smoking must include behavioral and medical therapy, a behavioral stereotype plays an important role in maintenance of nicotine
dependence.
Aim: To describe the prevalence and intensity of different symptoms in relation
to tobacco abstinence, personal’s abilities and demand of telephone psychological
and medical counseling.
Methods: 3840 smokers (18-78 years) who rang the Russian advisory telephone
line of help for smoking cessation (ATL) were interviewed about smoking (nicotine dependence, smoking behavior, motivation to quit smoking, earlier cessation
experience), respiratory symptoms, personal’s traits and social status.
Results: There were men (69,4%) and women (30,9%) among the respondents
(63,9% - people 18-34 years). 31,4% had high education.43% were married. The
most of respondents had high motivation to quit smoking (71%). In 85% of
cases smokers had experience in smoking cessation (including 8% were treated
with nicotine dependence) and in 48% of cases had high intensity of withdrawal
symptoms (4 and more scores) of withdrawal symptoms (more two symptoms).
Frequency of respiratory symptoms among smokers was 39%, chronic disiases
- 41%. 63% respondents are needed in consultation only; 31,4% received the
consultative psychological and medical support during 1 month; 5,6% were sent
to the hospital doctor to quit smoking. After 1-3 sessions ATL 28,4% of smokers
stopped tobacco consumption.
Conclusion: Consultative telephone line helps change behavioral patterns and
contributes to effective smoking cessation.

P4034
Values of saccharin transit time test in smokers following a smoking cessation
programme in Brazil
Fernanda Maria Machado Rodrigues, Dionei Ramos, Alessandra
Choqueta Toledo, Rafaella Fagundes Xavier, Marceli Rocha Leite,
Juliana Nicolino, Luiz Carlos Carvalho Junior, Juliana Tiyaki Ito, Ercy Mara
Cipulo Ramos. Physiotherapy, State University of São Paulo, Presidente
Prudente, SP, Brazil
Introduction: Exposure to cigarette smoke causes changes that undermine the
effectiveness of mucociliary clearance and may be influenced by different exposure
conditions. The aim of this study was to present nasal mucociliary clearance (MC)
by means of the saccharin transit time (STT) test and to evaluate the effects of
different exposure intensities on MC in smokers following a smoking cessation
programme in Brazil.
Methods: 42 current smokers with normal lung function were divided into mild
[under 20 pack/years (P/Y); n=15] and heavy (from 21 P/Y; n=27) smokers and
evaluated concerning exhaled carbon monoxide (eCO) by CO analyser and MC
by STT. A matched control group of 25 healthy non-smokers was assessed using
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the same test. Tests were conducted between 8 and 9 AM with air temperature
and relative humidity controlled. Statistical analyses were performed using Mann
Whitney test.
Results: Smokers showed higher eCO and STT (6,5[5–9]ppm and 12,2[8–
18]min) compared to control group (2[1–3]ppm and 7,9[6–13]min) (p<0,0001
and p=0,0187), respectively. Also, STT in heavy smokers was higher than in mild
smokers (p=0,0467). Stanley et al. (1986) evaluated smokers’ STT and also found
a higher STT when compared with nonsmokers, however, despite were younger
smokers with lower P/Y these values have been higher than those found in both
groups in Brazil.
Conclusion: Cigarette smoke impairs mucociliary clearance and, in Brazilian
smokers, the damage intensity was directly related to the charge exposure. Even
at worse exposure conditions, this sample showed better STT.

P4035
Smoking cessation: A problem for older adults?
Manuela Stoleru, Stefan Mihaicuta. Pneumology, Hospital Bisericani, Alexandru
Cel Bun, Neamt, Romania Pneumology, Clinic “Victor Babes ”, Timisoara, Timis,
Romania
Introduction: The prevalence of tobacco smoking is high in both men and women
and touch all ages. Cigarette smoking poses substantial health risks at any age, but
is particularly alarming for older smokers with all various illness.
Objective: To compare the efficacy of smoking cessation pharmacotherapy among
older and younger smokers and to evaluate whether the age represent an obstacle
to quit smoking.
Method: We evaluate 216 male persons interested to stop smoking in an national
romanian program from 01.07.2008 to 31.12.2009. The volunteers were grouped
about age in three: < 39, 40-59 and > 60.Terms assessed were: number of
cigarettes, Fagerstrom test, type of treatment, the level of CO expire.The therapies
used include nicotine replacement, bupropion and varenicline for a maximum 12
weeks.
Results: For the group > 60 it was a highest number of packs of cigarettes per
year 46.31±21.8 (95% CI 38.01 - 54.61).The nicotine dependence evalated by
the Fagerstrom test is not significant statistically different in the three groups (5.
82±2, 32 SD for the group >60, 6.29±5.25 for the group 40-60 and 6.17±2.01
for the last one). The results of CO expired levels sound alarming for all clusters:
> 60 – CO = 13.034±5.48 SD, 40-60 age CO= 13.980±5.72 SD and for the group
< 39 we rest in the same coordinates: CO = 15.138±7.16 SD. Abstinence rates
in the older group > 60 was 34,48% in report with group 40-59 (48%) and group
<39 (44.8%).
Conclusion: The treatment for smoking cessation guide to almost similar abstinence rates in older and younger smokers.The physicians have annually a lot
of opportunities to sustain their older patients to improve their health status and
quality of life by quitting smoking.

P4036
Effectiveness of varenicline as an aid to smoking cessation in primary care:
An observational study
Stefan Andreas, Jean-Francois Chenot, Ruth Diebold, Sarah Peachey, Karl Mann.
Lungenfachklinik Immenhausen, Krs. Kassel, Universitätsklinikum, Göttingen,
Germany Department of General Practice, Institute for Community Medicine,
University Medicine, Greifswald, Germany Medical Affairs, Pfizer Pharma
GmbH, Berlin, Germany Medical Affairs, Pfizer Ltd, Surrey, United Kingdom
Central Institute of Mental Health, University of Heidelberg, Mannheim, Germany
Introduction: The effectiveness and safety of varenicline have been well established in randomized controlled trials. In the primary care setting, in which
varenicline is commonly prescribed, only limited information is available on its
use in patients with smoking-related comorbidities.
Objective: To assess the efficacy and safety of varenicline in a large sample of
patients seeking smoking cessation treatment through their general practitioners.
Methods: This was a 12-week, prospective, observational, non-comparative phase
IV trial conducted in Germany. The primary endpoint was the 7-day point prevalence of abstinence rate at Week 11–12, evaluated by verbal report using the
nicotine use inventory.
Results: Overall 1391 subjects were enrolled; 1177 received study medication
and were evaluated for efficacy and safety. A total of 66.7% participants had at
least one concurrent comorbidity, chronic obstructive pulmonary disease (35.5%),
hypertension (29.6%), depression (10.4%), diabetes mellitus (8.2%), and asthma
(7.9%) being the most commonly reported. In the 7-day period between Weeks
11 and 12, 837 of 1177 subjects (71.1%; 95% confidence interval: 68.5, 73.7)
were abstinent. A total of 205 all-causality adverse events were reported in 130
subjects (11.0%), of which 189 (in 122 participants [10.4%]) were considered
treatment-related, and 2.2% were classified as serious or severe. There were no
fatal adverse events.
Conclusion: These real-world data indicate that even in a setting outside of the
clinical trial environment, and in patients with smoking-related comorbidities,
varenicline is an effective smoking cessation aid with an acceptable safety profile.

P4037
Efficacy of nicotineless non-pharmacologic alternative tool for smoking
cessation program using varenicline
Yu Kasamatsu, K. Yoshinoya, M. Kadoya. Respiratory Medicine, Matsushita
Memorial Hospital, Osaka, Japan
Background: Tobacco addiction is associated with not only nicotine dependence
but also mental dependence based on the habitual smoking situation (e.g. drink
alcohol, after meal). The efficacy of substitute nicotineless non-pharmacologic tool
(e.g. nicotineless electronic cigarettes) in these situations for smoking cessation
was unclear.
Method: This prospective observational study aimed to investigate the efficacy of
non-pharmacologic alternative tool in patients who were treated with a 12-week
outpatients smoking cessation program using varenicline. We screened 180 patients
who were treated with the program from March 2010 to February 2012. Tobacco
addiction in this study was defined as a condition with both at least five points of
the Tobacco Dependence Screener (TDS; Kawakami, et al., 1999) and at least 10
pack year. At the first medical examination, we instructed all the patients to use
the nicotineless alternative tool when they urge to smoke. We assessed the success
rate of smoking cessation at 12 weeks.
Result: Of 136 patients were eligible (35 were lost, 9 dropped). The success rate
was 77.8%. Eighty patients (58.9%) used alternative tool as we instructed. The
success rate of the patients who used alternative tool was significantly higher than
that of the patients who didn’t use the tool (p<0.001). In multivariable logistic
regression analysis, the independent predictors of smoking cessation failure were
untreatable side effect (p=0.05) and disuse of alternative tool (p=0.01).
Conclusion: In outpatients smoking cessation program using varenicline, nonpharmacologic alternative tool was useful for patients who urge to smoke in the
habitual smoking situations.

P4038
Evaluation of the correlation between pictorial health warning labels and
decision to quit smoking
Ali Abdolahinia. Research Unit, Iranian Anti Tobacco Association, Tehran,
Islamic Republic of Iran
Background: Applying health warning labels on tobacco products, as an efficient
measure for reducing tobacco consumption rate, put an end on tobacco industry
abuse through attractive and beautiful packaging. Iran is among the leading countries in legalizing the application of warning labels on tobacco products and has
executed it since February, 2009. At present in Iran, 50% of the front and back of
tobacco packages should be covered by warning labels. The present study aimed at
evaluating the relationship between health warning labels and smoking cessation
intention in smokers.
Methods: This descriptive cross-sectional study was carried out in summer of
2011, two years after applying the first series of health warning labels on tobacco
products in Iran. 2,020 smokers from all districts of Tehran were interviewed. Data
were collected. Obtained data were analyzed by SPSS v.17.
Results: Among our understudy subjects, 1,273 (65.7%) consumed labeled
cigarettes (66% of men and 41% of women). Regarding influence of warning
labels on tobacco consumption by the smokers, 18.2% stated a decrease in their
consumption rate, and 15.7% reported their intention for quitting. Also, 35.7% of
these smokers believed that putting disgusting graphic labels on cigarette packaging
would increase their motivation for quitting.
Discussion: Evidence reveals that graphic warning labels could produce a great
motivation for quitting and avoid smoking initiation in non-smokers. we found that
more than 58% of female smokers used non-labeled cigarettes that was twice the
rate in men. It may be indicative of less motivation in women and greater impact
of pictorial warning labels on them.

P4039
Smoking cessation process
Ika Pesic 1 , Nada Lazovic 2 , Branislav Gvozdenovic 3 . 1 Department for Tobacco
Prevention and Smoking Cessation, Clinic for Pulmonary Diseases and TB,
Clinical Center of Serbia, Belgrade, Serbia; 2 Department for Smoking Cessation,
Health Center Cacak, Serbia; 3 PPD Serbia, Belgrade, Serbia
Introduction: Serbia has ratified the Law on protection from exposure to tobacco
smoke. The Law regulates all working and public places to be a smoke-free.
Objective: Consideration of the effects of smoking cessation by gender, education
and the employment status in 2010 when the Law is ratified.
Methods: The analysis of data was performed by means of t-test for independent
samples and analysis of variance (ANOVA).
Results: A total of 2.030 smokers were interested for the smoking cessation program in the Serbian counselings. Of these, 1.489 smokers attended the program,
and 1.134 (75.7%) finished it. The Law motivated 187 (16.5%) smokers to participate in the cessation program. There were 34.6% men (M) and 65.4% women (W).
The majority of subjects (59.9%) had the secondary school education 59.9%. There
were 64.7% employed smokers in total. Regarding the gender, women (40.4%)
were more successful than men (32.7%). Women with the secondary school and
those not employed (60.7%, 30.7% respectively) were significantly more successful than men (43.7%, 21.9% respectively) (p<0.01). Men with higher education
and male students (54.7%, 7.8% respectively) were significantly more successful
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than higher education and female students (36.0%, 1.3% respectively) (p<0.001).
In regards to the number of relapses, there were no significant differences, although
non-employed men had a relapse more often (31.5%) than non-employed women
(24.1%).
Conclusion: The biggest number of employed subjects who attended the smoking
cessation program can be associated with the ratification of the Law that regulates
the working places without the tobacco smoke. On that way the Law initiated the
initiative among the employed persons for the smoking cessation.

P4040
Cardiovascular events related to the use of varenicline
Agustín S. Valido Morales, Patricia Guerrero Zamora, Ana Gomez Bastero
Fernandez, Concepción Romero Muñoz, Andrés H. Vega Arias,
Virginia Almadana Pacheo, Teodoro Montemayor Rubio. Clinical Management
Unit of Pneumology, Hospital Universitario Virgen Macarena, Seville, Spain
Lately, the FDA warned that varenicline may increase the risk of myocardial
infarction or other cardiovascular events,being higher in patients with prior history.
Objective: To determine an increase in the number of cardiovascular events in a
group of patients treated with varenicline vs bupropion.
Material and methods: Prospective study with the patients attending our smoking cessation practice in the last 6 months.We analyzed different variables and
Cardiovascular events.
Table 1. General features
n=313
Age CI*
Gender, M/F %*
HBP %
Dyslipidemia %
Diabetes %*
Ischemic heart dis %*
AMI %
Periph Art Dis %
CVA %
COPD %
Asthma %
SAHS %
Anx-Depress Synd %
Suicide ideas/Attempts %
BMI CI
Smoke Hist CI*
Cooximetry CI
Fagestrom CI*
Richmond CI

Varenicline (n=175)

Bupropion (n=138)

50,2 (10,6)
61,1/38,9
26,9
21,7
10,3
8
1,7
4
4
11,4
6,3
16
1,7/10,9
0
27,7 (5,8)
41,9 (23,4)
34 (15,4)
2,4 (0,6)
2,9 (0,3)

46,7 (11,5)
47,8/52,2
18,8
15,2
4,3
1,4
5,1
3,6
2,2
10,1
7,2
12,3
2,2/7,2
0
26,6 (5,5)
32,7 (21,4)
31,5 (18,4)
2,2 (0,7)
2,9 (0,2)

CI = 14 87 - 19.64. Men also started smoking earlier and had high dependence on
nicotine than women. There is not a clear difference in the Fagerstrom test: TF =
5.85 for women TF = 5.62 for man.
The costs were almost equally distributed between the two categories.
There are no significant differences in looking at marital status: 76.92% comparative married women with 77.77% men. In both categories, the therapeutic attitude
is dominated by the Champix 65.93% men to 51.38% women. At the end of the
treatment, were abstinent 40.65% women and 47.68% men.
Conclusion: Sex does not appear to be a predictive factor of cessation in treated
individuals persons. Analyses of individual differences should focus on the identification of the processes that control the smoking behavior.

P4042
Correlation between the age of smoking initiation and maintaining
continuous abstinence for 5 years after quitting
Ali Abdolahinia 1 , Makan Sadr 2 , Vahid Moosavi 1 , Mohammadreza Masjedi 3 .
1
Research Unit, Iranian Anti Tobacco Association, Tehran, Islamic Republic of
Iran; 2 Tracheal Disease Research Center, National Research Institute of
Tuberculosis and Lung Diseases, Tehran, Islamic Republic of Iran; 3 Chronic
Respiratory Disease Research Center, National Research Institute of Tuberculosis
and Lung Diseases, Tehran, Islamic Republic of Iran
Background: Several factors are involved in increasing or decreasing the success
rate of quitting smoking and continuous abstinence. This study aimed at evaluating
the correlation between age of smoking initiation and continuous abstinence after
quitting smoking.
Materials: This study was conducted on 398 smokers who presented themselves to
the smoking cessation clinic in 2005. Participants were then followed continuously
for 5 years and their success or failure in continuous abstinence was recorded in
2010.
Results: Three hundred and five participants (76.6%) including 172 males and
133 females were able to successfully quit smoking at the end of the course.
Evaluation and follow up on these subjects at the end of 2010 revealed that
111 cases (27.8%) including 64 men and 47 women were still maintaining their
continuous abstinence after 5 years. The mean age of initiation of smoking among
participants was 21.01±5.28 yrs. This rate was 21.94±5.33 in cases 5 years after
their smoking cessation and 20.71±5.35 yrs in unsuccessful quitters. Analysis
showed a significant correlation between age of smoking initiation and daily
cigarette consumption rate (P<0.001). By one year increase in age of smoking
onset chance of daily cigarette consumption rate less than 30 cigarettes decreased
by 6% (OR=0.94).
Conclusion: It seems that age of smoking initiation can to a great extent predict
the success or failure of smoker in quitting and holding on to their abstinence in the
future. The sooner the person starts smoking, the lower the chance of successful
quitting and abstinence.

*p<0.05; CI: confidence interval 95%.
Table 2. Frequency cardiovascular events (CV)
CV
HBP Crisis
Angor/I Claudic
CVA

Varenicline (n=175)

Bupropion (n=138)

4/100

3,6/100

0,6/100

0,7/100

This evalution was carried out 3 and 6 months after the treatment initiation which
lasted up to 2 months.We carried out a descriptive analysis.
Results: From a total of 313 patients(175 varenicline;138 bupropion).The treatment with varenicline was more frequent in men who were older, with a main
smoking history, diabetes, ischemic heart disease and higher scores in the Richmond test.We observed no significant differences regarding the cardiovascular
events in both groups.
Conclusions: Both drugs have shown the same safety profile for cardiovascular
events.
We observed a higher frequency regarding the blood pressure increase.

P4041
The role of gender within the “stop smoking” program
Manuela Stoleru. Pneumology, Hospital Bisericani, Alexandru Cel Bun, Neamt,
Romania
Introduction: Understanding individual differences in smoking behavior and addiction to nicotine can increase knowledge in the development of therapy, influence
the outcomes of treatment and is a challenge for developers.
Objective: The purpose of our study was to evaluate the role of sex in the
effectiveness of smoking cessation to the National Romanian Program.
Methods and material: It is a study of a sample of 306 smokers from 01/07/2008
to 31/12/2009 interested to stop smoking. They were assessed on the age, sex,
domicile, the level of CO expire, test Fagerstrom, the family situation, the type of
tobacco and the amount for a maximum period of 12 weeks. First line treatments
include Nicotinic substitutes, the bupropion and varenicline.
Results: We evaluate 216 (70.58%) male, the average age was 43.72 years SD 13.5
95% CI 41 92-45. 53, smoking 30.90 PA comparative with 91 of women age 40.53
average SD 11.8 95% CI-38.06 43.01 who smoke 15.66 PA medium, SD 11.9 95%

P4043
Factors associated with relapse in smoking cessation
Teresa Gomes, Ines Ladeira, Miguel Guimaraes, Albertina Correia, Julia Valério,
Ivone Pascoal. Smoking Cessation Consult, Centro Hospitalar de Vila Nova de
Gaia/Espinho, EPE, Vila Nova de Gaia, Portugal Smoking Cessation Consult,
Centro Hospitalar de Vila Nova de Gaia/Espinho, EPE, Vila Nova de Gaia,
Portugal Smoking Cessation Consult, Centro Hospitalar de Vila Nova de
Gaia/Espinho, EPE, Vila Nova de Gaia, Portugal Smoking Cessation Consult,
Centro Hospitalar de Vila Nova de Gaia/Espinho, EPE, Vila Nova de Gaia,
Portugal Smoking Cessation Consult, Centro Hospitalar de Vila Nova de
Gaia/Espinho, EPE, Vila Nova de Gaia, Portugal Smoking Cessation Consult,
Centro Hospitalar de Vila Nova de Gaia/Espinho, EP, Vila Nova de Gaia,
Portugal
Background: Smoking cessation is cost effective, but the maintenance of abstinence is a challenge.
Objective: To determine factors associated with relapse in the first 12 months after
cessation.
Method: Comparative study of 69 patients who relapsed with 80 patients who did
not in that period. Demographic, socioeconomic, comorbidities, smoking history,
friends/cohabitants smoking habits, Fagerstrom Scale, Test of Richmond, adherence to therapy, lapses (occasional use) and relapse were analyzed. Data analysis
used SPSS,significance level p ≤ 0.05.
Results: There were no age or gender differences between groups. 38.3% reported
the emotional factor as the reason for relapse. We found associations between the
occurrence of relapse and male gender (OR 1.14,CI 0.42-1.79), primary school
qualifications (OR 1.2,CI 0.48-1.84), being married (OR 2.13,CI 0.60-7.67), having children above 18 y-old (OR 2.59,CI 0.92-7.34), indoor smoking (OR 1.14,CI
0.59-2.19), smoking at work (OR 1.17,CI 0.53-2.56) smoker friends (OR 2.06,CI
1.01-4.12), presence of comorbidities (OR 1.43,CI 0.36-1.59), smoking habits
onset before 18 y-old (OR 1.20,CI 0.43-1.69), no previous attempts (OR 1.98,CI
1.03-3.81), high dependency (OR 1.2,CI 0.52-2:28), no therapy adherence (OR
2.7,CI 0.18-2.78), withdrawal syndrome (OR 1.52,CI 0.71-3.26) and the occurrence
of lapses (OR 9.26,CI 3.45-26.9). Multivariate analysis confirmed association between relapse and age of habits onset, occupational activity, contact with smokers,
no previous attempts, high dependency, no adherence to therapy and the occurrence
of lapses.
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Conclusion: The family socioeconomic status, smoking habits, dependence degree,
treatment adherence and the occurrence of lapses were predictors of relapse.

P4044
Couples of significant others (COSO) in a joint effort to quit smoking are
more successful in achieving and maintaining abstinence
Aikaterini Tsoutsa, Ioanna Nikoloutsou, Theodoros Vassilakopoulos,
Spyridon Zakynthinos, Paraskevi Katsaounou. Pulmonary & Critical Care Dpt,
Evangelismos Hospital, Athens, Greece
Motivational support is crucial in the success of the smoking cessation. Significant
others are a proven source of that support. As far as we know social support has
been used to achieve smoking cessation higher rates, but only as support and not
as a concurrent attempt of a couple to quit smoking. We investigated whether
the inclusion of couples of significant others in a joint effort to quit smoking in
smoking cessation groups formed by a population based sample of participants
would increase their succession rate compared to the participants that receive
the same treatment alone. This was a randomized population-based intervention
study at the smoking cessation clinic of Evangelismos hospital. We monitored for
people that are related in the initial screening stage. Couples included life partners,
family members or very close friends. Smokers were in all motivational stages. All
participants underwent the same intervention with motivational and behavioural
components in the smoking cessation groups and received medical consultation
and pharmacotherapy (Varenicline). We compared so far the smoking cessation
rates of 25 “couples” and 50 randomized smokers that followed our smoking
cessation programme.
We found that participants that joint the COSO quit smoking in a higher rate
(58%) than of smokers (38%). Within the dyad the person more motivated to quit
smoking was usually the first to quit. Among couples that quit smoking, men were
more successful (63%) than women (49%).
We conclude that higher smoking cessation rates were obtained in COSO joining
our smoking cessation program.

P4045
Education level and relapse to smoking
Michele Davi’ 1 , Giuseppe Madonia 2 , Franca Impellizzeri 2 , Vincenzo Bellia 1 ,
Maria Rosaria Bonsignore 1 . 1 Dipartimento Biomedico di Medicina Interna e
Specialistica. Sezione di Pneumologia, Università di Palermo, Sicily, Italy;
2
U.O.C. di Pneumologia, A.R.N.A.S Civico Palermo, Palermo, Sicily, Italy
Background: Cigarette smoking is the most common risk factor for COPD and
lung cancer. Smoking cessation programs are very important for primary prevention of lung disease, but limited data are available on their effectiveness in the long
term.
Aim: To investigate the factors responsible for smoking relapse over 24 months
after smoking cessation.
Methods: From January 2009 to December 2009, 148 smokers (72 men and 76
women, mean age ± SD 49.9±11.8 yr) undergoing a smoking cessation program were enrolled. The protocol included motivational counselling, drug therapy
(Nicotine Therapy Replacement), Fagestrom Test, exhaled CO measurement and
spirometry. We assessed cigarette smoking cessation at 12 months. The smokingabstinent at 12 months were again examined by a telephone interview at 24
months.
Results: After 12 months, 47 subjects (32.7% of the original sample) were abstinent, but no difference was found between abstinent and quitters in any variable.
At 24 months, 13 of the 47 subjects (27.7%) had relapsed. No differences were
observed at 24 months between relapsing subjects and persistent quitters in the following baseline parameters: age, Fagestrom test score, pack-year, CO, and FEV1.
However, 24 month-relapsing subjects showed a statistically lower education level
compared to persistent quitters.
Education level in relapsing subjects and persistent quitters

Primary school
Middle school
Secondary school
Graduate education

Relapsing subjects

Persistent quitters

5
5
3
0

0
4
25
5

proved approaches to smoking cessation are necessary. The electronic-cigarette,
a battery-powered electronic nicotine delivery device resembling a cigarette, may
help smokers to remain abstinent during their quit attempt or to reduce cigarette
consumption. (1).
Aim and objectives: We designed a prospective study to monitor possible modifications in the smoking habits of 200 regular smokers, not intending to quit,
experimenting the most popular marketed e-Cigarette in Italy (’Categoria’) focusing on smoking reduction and smoking abstinence.
Methods: Study participants were invited to attend a total of six study visits: at
baseline, week-4, week-8, week-12, week-24 and week-52. Product use, number
of cigarettes smoked, and exhaled carbon monoxide levels were measured at each
visit. Smoking reduction and abstinence rates were calculated. Adverse events and
product preferences were also reviewed.
Results: Sustained 50% reduction in the number of cig/day at week-52 was shown
in 16% of participants. Sustained smoking abstinence at week-52 was observed in
9,75% of participants. Participants’ perception and acceptance of the product was
good.
Conclusion: The use of e-Cigarette substantially decreased cigarette consumption
without causing significant side effects in smokers not intending to quit.

P4047
Physicians’ smoking habit, training and attitude toward cancer patient
smoking cessation: The Istituto Nazionale dei Tumori experience
Micaela Lina 1,2 , Paolo Pozzi 2 , Cinzia Brunelli 1 , Marco Alessandro Pierotti 3 ,
Roberto Boffi 2 . 1 Psychology Unit, 2 Tobacco Control Unit, 3 Scientific Direction,
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy
Backgrounds and aim: Guidelines recommend all physicians to ask patients (Pts)
about their smoking status and to offer cessation advice (SC). Aim of the study
was to examine the smoking habit of medical doctors (MDs) at the Milan Istituto
Nazionale dei Tumori (INT), to relate this to their level of training and to their
attitudes in suggesting patients to quit smoking.
Materials and methods: All MDs of the INT (n=285) were mailed a web-based
survey.
Results: Fourteen percent of MDs were current smokers; only 23% of all clinicians
received a training proposal in SC, 6% attended a SC course, even if 43% declared
their willingness to do it. 86% of them asked Pts about smoking status, but only
50% advised Pts to quit and 32% assessed their motivation to do it. Guidelines
were disregarded because of lack of time, fear to increase patients’ stress or lack
of skills in SC. Smoking habits didn’t influence training attendance,willingness to
be trained in SC or Pts referral to Tobacco Control Unit.
Conclusion: Smoking prevalence among INT MDs was still too high for healthcare
practitioners and a low proportion of them was ever involved in a SC traing session;
however, smoking status doesn’t appear to influence MDs’ choice of training rather
than the eventual referral of cancer smoker Pts to the dedicated Unit. Surveys like
this should encourage cancer centers to make SC as part of their core mission and
to implement SC training in their institutional policies.

P4048
Differences between the recommended and real dose in a smoking cessation
practice
Ana Gómez-Bastero, Virginia Almadana, Concepción Romero, Estefania Luque,
Andrés Vega, Soledad Montserrat, Teodoro Montemayor. Respiratory Medicine
Unit, Hospital Universitario Virgen Macarena, Seville, Spain
Aims: To analyze the dose and time decided by the patient regarding what is
recommended and its influence on the tobacco cessation rate.
Methods: We included patients who attended our practice during the last 6 months.
We analyzed several variables: recommended dose (varenicline (V): 0.5/1 mgrs,
2 months; bupropion (B): 150 mgrs/day, 2 months), real dose and duration of the
treatment, tobacco cessation rates and causes of early abandonment of medication.
Results: n=312 patients: V (56%) and B (44%). By comparing both groups, we
couldn’t find differences regarding cessation rate after 3 (V: 64.4%/B: 67.2%) or 6
months (V: 64.2%/B: 67.2%). We realized the patients followed the recommended
dose (V: 82.3%/B: 94.2%, p=0.001). Cessation rates are shown in figure 1.

p<0.0001 by χ2 .

Conclusion: About a fourth of the quitters at 12 months restart smoking at 24
months. The level of education seems to be an important factor in late, but not early,
relapse to smoking. Both subjective and environmental effects may play a role.

P4046
Modifications in the smoking habits of 200 regular smokers experimenting
the electronic-cigarette focusing on smoking reduction and smoking
abstinence
Pasquale Caponnetto. Biomedicina Clinica e Molecolare, University of Catania,
Italy
Background: Cigarette smoking is a tough addiction to break. Therefore, im-

Figure 1. Patients who fulfilled the dose recommended versus patients who didn’t. N.S.: not statistically significant.
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Regarding the duration of treatment: V: 6.6±1.6/B: 7.9±0.7, p<0.001. Cessation
rates after 6 months: V: 96% vs 51.2%/B: 95.7% vs 6.8%; p<0.001. Causes of
medication abandonment are shown in table 1.
Table 1: Causes of abandonment of medication
Abandonment causes
Economic reasons (%)
Psycological dependence (%)
False self-control on abstinence symptoms (%)
Side effects (%)
Oversight (%)
Others (%)

Varenicline (44%)

Bupropion (35%)

36
35
23
3
1
1

29
46
13
4
0
8

p=0.134.

Conclusions: Using 2 month treatments and half the recommended dose of B,
cessation rates are good >64%. Below 5 week treatments are clearly insufficient
with B as well as V. Causes of early abandonment of medication were mainly due
to economic and psychological reasons.

P4049
Can we really relieve the withdrawal syndrome with pharmacotherapy in
smoking cessation?
Zeynep Pinar Önen, Elif Sen, Banu Eris Gülbay, Pinar Akin Kabalak,
Öznur Akkoca Yildiz, Turan Acican, Sevgi Saryal, Gülseren Karabiyikoglu.
Chest Disease, Ankara University School of Medicine, Ankara, Turkey
Primary goal of the smoking cessation treatment protocols are to relieve the withdrawal symptoms. However the exact effectiveness at the high tobacco dependence
patients considering the smoking cessation treatment is still an unknown problem.
Aim: To evaluate the prevalence of withdrawal symptoms during smoking cessation treatment and compare the effectiveness between the different treatment
modalities in high tobacco dependence patients.
Methods: From a total number of 435 active smokers (mean age of 44±11) with
high tobacco dependence rates were prospectively evaluated between 2004 and
2010. Each patient answers the same questionnaire including smoking status and
medical background. Nicotine dependence and CO levels were evaluated. Smoking
cessation program was administered individually according to the guidelines and
all of the patients were followed at least l year.
Results: The continuous abstinence following therapy at the end of first year was
50,5%. Withdrawal syndrome during smoking cessation treatment developed at
89% of behavioral treatment without pharmacotherapy, 80% of nicotine replacement, 88% of bupropion and 94% of varenicline treatments. Irritability is the main
symptom in all treatment protocols (more than 50% in each group) and somnolence
is the distinctive symptom for the bupropion treatment (p=0.001). Hunger was not
the predominant withdrawal symptom in the varenicline treatment.
Conclusion: According to our results, even one year smoking cessation success
is high in our cohort the main goal of the smoking cessation protocols is not
achieved. Pharmacotherapy is not superior to pure behavioral treatment to relieve
the withdrawal syndromes.

410. Tobacco and shisha exposure in children
and adolescents
P4050
Acute impact of a single e-cigarette smoking on symptoms, vital signs and
airway inflammatory response
Sofia Vakali 1 , Stamatia Tsikrika 2 , Sofia-Antiopi Gennimata 1 ,
Georgios Kaltsakas 1 , Anatsasios Palamidas 1 , Nikolaos Koulouris 1 ,
Christina Gratziou 1 . 1 1st Athens University Respiratory Medicine Clinic, Sotiria
Chest Diseases Hospital, Athens, Greece; 2 3rd Respiratory Medicine Clinic,
General Hospital Sismanoglion, Athens, Greece
E-cigarette is a battery powered electronic nicotine delivery device. Many smokers
use it, because it is marketed as a safer alternative to smoking.
The aim of our study was to evaluate the acute effect of smoking a single e-cigarette
for 10 minutes on symptoms, vital signs, exhaled CO, exhaled NO and airway
temperature in never smokers and in smokers with and without chronic airway
obstruction.
We studied 37 consecutive subjects (17 male), aged:42±14yr (mean±SD). Nine
were never smokers, 15 were smokers with normal spirometry and 13 smokers with
chronic airway obstruction (7 asthmatics, 6 with COPD). All subjects answered
a questionnaire about symptoms (cough, sore throat, eye irritation, dizziness and
feeling of satisfaction) immediately after smoking a single e-cigarette for 10 minutes. We also measured oxygen saturation (SpO2), heart rate (HR), exhaled CO,
exhaled NO and airways temperature pre and post smoking.
After smoking a single e-cigarette for 10 minutes, our group reported cough (65%),

sore throat (68%), irritation in eyes (24%), difference in taste (78%), dizziness
(24%) and feeling of satisfaction (51%). In addition, there was a statistically
significant: a) increase in HR (from 75±10 to 92±17, p<0,001), b) increase in
eCO (from 13±12 to 15±9, p=0,03), and c) a decrease in SpO2 (from 97,46±2 to
96,76±1, p=0,012) after smoking.
We conclude that after smoking a single e-cigarette for 10 minutes there was a
change in symptoms, vital signs and indices of airway inflammation in a statistically significant manner. Further studies are needed to establish the immediate and
long-term effects of e-cigarette smoking.

P4051
Occurrence, health impact and motivation to quit smoking among young
people and effectiveness of tobacco control programs
Natalia Astafieva 1 , O. Naumova 1 , D. Kobzev 2 , I. Gamova 1 , I. Perfilova 1 ,
E. Udovichenko 1 . 1 Allergology and Immunology, Saratov State Medical
University, Saratov, Russian Federation; 2 Business & Management, Leeds Trinity
University College, Leeds, United Kingdom
Introduction: Global Adult Tobacco Survey identified high levels of smoking in
Russia and was followed by the young people smoking study in Saratov region in
2011 to improve Tobacco Control effectiveness.
Aim: The assessment of smoking, its health impacts and motivation to quit was
conducted among college (FE) and university (HE) students.
Methods: Anonymous standardized Respiratory Health Assessment and COPD
Differential Diagnosis Questionnaires were used in 3 groups: FE, 15-18 years
(216 respondents) and HE, 19-24 years, studying medicine (120) and management
(108); 54%-male, 46%-female. CO testing of breath (1ppm resolution) was used
(10% respondents did not reveal their smoking). Respiratory disease risk assessment was based on respiratory symptom scores; spirometry was performed in line
with ERS/ATS standard.
Results: The prevalence of smoking among students: FE-31%, medics-5.1%,
managers-35.2%. With the same starting age (12.6-male and 13.9-female) in all
groups, the respiratory problems (all symptoms: cough, sputum, dyspnoea, etc)
occurred in: FE- 18%, medics-27%, managers-39%, and FEV1 decreased 10.2%,
26%, and 45% correspondingly. Unlike HE students, FEs do not realise health risks
and will not seek a support to quit. There was a difference in major motivations
to quit: female-fertility impact, appearance; male-erectile & sperm impact, sport;
medics-pulmonary health, impact on intellect; managers-cost of cigarettes and
waste of working time.
Conclusion: Tobacco Control among young people can be more effectively promoted trough personalised messages to a particular target group, e.g. addressing
specific motivations via Social Media.

P4052
Knowledge about smoking and its harm among high school students
Mariana Martins Ambrozi, Liana Sousa Coelho, Suzana Erico Tanni, Lívia
F.S. Baldini, Laura M.O. Caram, André Luiz Bertani, Caroline Knaut, Ilda de
Godoy, Irma de Godoy. Disciplina de Pneumologia, Faculdade de Medicina de
Botucatu, Universidade Estadual Paulista, UNESP, Botucatu, SP, Brazil
Introduction: Harmful effects of tobacco for human health are widely known,
nevertheless, the prevalence of smoking is still increasing among adolescents.
Objectives: To evaluate the behavior as well as the knowledge of high school
students in Botucatu, São Paulo, Brazil.
Methods: This work was developed with authorization of the Board of Education
of the city Botucatu, in public secondary school. The students of the high school
were invited to answer a questionnaire about smoking and its harms. Descriptive
analysis of the data was done.
Results: We obtained 292 (41.7%) valid questionnaires (age:15.9±1.4years, 54.8%
female). About smoking habits, 33.2% tried cigarettes at least once and 64.9%
were female, 5% smoke more than 15 days/month, and 89.0% reported don’t
smoke. Most students (68.5%) do not have parents or relatives who smoke indoor.
91.1% know that cigarettes cause health problems and 81.8% said that nicotine is
the substance responsible for addiction. Besides of that, 62.7% are not sure about
the amount of toxic substances present in the cigarette. About the use of nicotine
in young people, 7.9% believe that it acts more lenient, while 19.5% believe that
it acts in a powerful way, making the addiction more difficult to overcome, 24.3%
say the nicotine activity is the same as in adults, and 43.2% are unsure (5,1% did
not answer). About the possibility of smoking, 79.5% said that they will not smoke
in the next five years and 73.3% would refuse a cigarette if their best friend offered
one. 51% affirmed that they received information about the harm of smoking from
teachers.
Conclusion: This study noticed that, despite of all media information, young
people show little knowledge about smoking and its harms.
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P4053
Tobacco smoking prevalence and patterns in Croatian pupils in year 2011 –
Results of Croatian national Global Youth Tobacco Survey (GYTS)
Dijana Mayer 1 , Ivana Pavic Simetin 1 , Divo Ljubicic 2 . 1 Department for
Monitoring and Analysing School Health Service Activities, School and
Adolescent Medicine and Addiction Prevention Disease Service, Croatian
National Institute of Public Health, Zagreb, Croatia; 2 Department of Internal
Medicine, University Hospital Dubrava, Zagreb, Croatia
Introduction: Important changes have occurred in the prevalence and patterns of
cigarette smoking by young people. Given the known consequences of smoking
for morbidity and mortality and the nature of smoking habits established during
adolescence, changes in smoking behaviors carry extraordinary implications for
the health of these youngsters throughout their lives.
Aims and objectives: To investgate the prevalence and pattern of cigarette smoking
among Croatian pupils.
Methods: The Croatia GYTS (Global Youth Tobacco Survey) was a school-based
survey of pupils in 7th and 8th grade primary, and 1st grade secondary school
conducted in year 2011. A two-stage cluster sample design was used to produce representative data for all of Croatia. A total of 3,551 students aged 13-15
participated in study.
Results: The overall response rate was 90.1%. Any form of tobacco is currently
used by 28.6% pupils (boys = 28.6%, girls = 27.9%); 66.5% of pupils had ever
smoked cigarettes (boys = 66.6%, girls = 65.9%). More than one-quarter (27.2%)
currently smoke cigarettes (boys = 26.7%, girls = 27.0%); 12.0% smoke daily
manufactured cigarettes (boys = 12.1%, girls = 11.2%); 14.9% currently smoke
cigars (boys = 15.2%, girls = 14.1%). Almost one quarter of ever smokers initiated
smoking before age ten (boys = 30.4%, girls = 16.3%). Of never smokers, even
22.1% are likely to initiate smoking next year.
Conclusions: The results of Croatian GYTS 2011 indicate significant tobacco
use and exposure to tobacco among pupils in Croatia. There is an urgent need to
prevent tobacco smoke prevalence among these individuals and reduce morbidity
and mortality throughout their lives.

P4054
Influence of family’s smoking on their children in high school
Hiroshi Odajima, Yuko Amimoto, Youko Murakami. Pediatrics, Fukuoka
National Hospital, Fukuoka City, Japan

playing individual and 445 (60.3%) were playing team sports. The mean age of
initiation of sport in these subjects was reported to be 12.3±4.01 yrs.. Sixty four
subjects (9%) were current smokers. Twenty one cases (44.7%) were smoking less
than 10 cigarettes a day. A total of 26 (66.7%) current smokers stated that smoking
helps them in sport competitions. A total of 40 sportsmen from individual sports
were current smokers, this rate was 24 (5.5%) among team players (P=0.00). The
mean score of knowledge about hazards of smoking was 7.8±0.62 and the mean
score of attitude was 26.4±4.1
Conclusion: Rate of smoking among professional athletes is lower than general
population average. So participation in organized sports may be a protective factor
against tobacco use in people. Percentage of smoker athletes was significantly
higher in individual sports compared to team sports. Athletes had good knowledge
about hazards of smoking and had a positive attitude in this respect. Further studies
are needed to evaluate reasons of cigarette and hookah smoking among athletes.

P4056
Tobacco false attributions in smokers and not smokers teenagers
Khalil Abu Shams 1 , Maria Hernandez 1 , Mercedes De Carlos 2 , Amaia Iridoy 1 ,
Susana Clemos 3 , Amaya Villanueva 3 . 1 Pneumology, Complejo Hospitalario de
Navarra, Pamplona, Navarra, Spain; 2 Psichiatric, Complejo Hospitalario de
Navarra, Pamplona, Navarra, Spain; 3 Internal Medicine, Complejo Hospitalario
de Navarra, Pamplona, Navarra, Spain
Introduction: The tobacco is now a widespread habit among the teenagers where
thy begin early to smoke. The false attribution have an important role to push the
adolescents to take the decision to begin early to smoke.i.e. to think that they are
more attractive, modern, adult and more independent.
Methods: A representative sample of teenagers of our community offering a questionaire that include the false attributions with two answers: true or not true.The
sample was of 350 students, 180 girls and 170 boys between12-18 years. The
values of the correct answers is between 0 and 10 points analyzing the results with
Kruskal Wallis test.
Results: 193 students (55.14%) smoke and 157 (44.86%) not smoke. We found
significant differences of false attributions between smokers and not smokers. The
smokers have most of false attributions about smoke habit having less scoring in
the questionary (H: 6.45, gl: 1, p: 0.011).
Table 1

Background: Smoking is important as one of the aggravation factors of respiratory
diseases, including bronchial asthma. The smoking rate in Japan is maintaining
the still high value. Although it is presumed that the start of smoking is before
20 years old, the actual condition is not necessarily clear. To grasp the actual
condition of smoking in high school students is important for this age is the points
to be the time for remission or adult asthma.
Aim: The aim of this study is to clarify the reality of the smoking in high school
students from the view point of the influence of family smoking.
Subjects and methods: In 2009, four high schools in Japan were asked to complete a questionnaire to students. Questionnaire is anonymous and, as information
about individuals, was asked to fill in only the age and gender. 1815(827 male,
988 female) were obtained from a valid answerer.
Results: 1. Who currently has asthma symptoms, history of asthma was decreased
in the order of the person who has smoking mother, father, others.
2. Children had a higher prevalence of smoking and from younger age when father
and mother is smoker, especially father had been smoking.
3. When mother has been smoking children at the time of the first buy at a
convenience store.
4. Current smoking rate of children is high when the parents have been smoking.
5. If mother has been smoking, children of high school students do not intend to
try to stop smoking.
6. If there are smokers in the family, 15% of children obtain the cigarettes from
their families.
Conclusion: The influence of family smokers is not only the deleterious effects
on health but also making their children to be smokers. The parents should stop
the smoking for their children.

P4055
Behavior, knowledge and attitude of Iranian professional athletes towards
smoking
Zahra Hessami, Hooman Sharifi, Gholamreza Heydari, Mohammadreza Masjedi,
Mahshid Aryanpur. Tobacco Prevention and Control Research Center, National
Research Institute of Tuberculosis and Lung Diseases, Tehran, Islamic Republic
of Iran

Scoring
0–4
5–7
8–10

Smokers (n=193)

Not smokers (n=157)

4.67
46.63
47.7

4.46
35.67
59.87

Conclusions: The smoke teenagers have more false attributions than not smokers.

P4057
Does parental smoking influence the adoption of this habit among their
children?
Maria Malik, Umair Misbah. Chest Medicine, Jinnah Post Graduate Medical
Centre, Karachi, Pakistan Research Department, Institute of Business
Adminstration, Karachi, Pakistan
Hypothesis/Background: Parental smoking is likely to influence adoption of the
habit by their children. There is a positive correlation between parents smoking
and their children developing this habit.
Objective: To find out if there is a correlation between parental smoking and their
children adopting this habit.
Methods: Primary and secondary researches were undertaken. Primary research
comprised of a questionnaire, filled by 256 participants aged between 16 to 25
years from different private schools and colleges all over Pakistan. Interviews of
30 people were also conducted for further collection of information as a part of
secondary research.
Results: Literature review supported our hypothesis. Children were 5 percent less
likely to smoke if parents did not smoke; children both whose parents smoked were
2.69 times more likely to smoke by 12thgrade compared to those whose parents
did not smoke. Primary research showed that indigenous data also corresponds to
the hypothesis. The chi-squared test of association, X2 > X2 (0.05, 1, 1), shows
there is association between parental smoking and children smoking.
Conclusions: The effect of parental smoking cannot be ignored, however since
smoking habit is caused by a variety of factors, only a correlation can be developed.
Prevention from and negative attitudes of parents are the most effective way of
preventing or atleast reducing smoking habits among children.

Purpose: This study aimed to assess the rate of tobacco consumption among
professional athletes in Iran and assessing their knowledge and attitude in this
regard.
Materials and methods: A total of 738 athletes from 10 different types of sports
were evaluated. Athletes were all members of the priority leagues. After obtaining consent from the Physical Education Organization and coordination with the
related federations, athletes were asked to fill out the standard questionnaire.
Findings: All understudy subjects were males. The mean age was 28.4±2.7 yrs.
A total of 46.7% had high school diploma. In general, 293 subjects (39.7%) were
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P4058
Prospective inquiry studying of tobacco smoking among high-school students
in Plovdiv, Bulgaria (2004-2010)
Filip Shterev 1 , Rositza Ivancheva 1 , Zlatka Iankova 1 , Stanislav Kartev 1 ,
Georgi Belev 1 , Nonka Mateva 2 , Ivan Novakov 3 . 1 Pulmonology, University
Hospital “St. George”, Plovdiv, Bulgaria; 2 Haelth Management and General
Medicine, Medical University, Plovdiv, Bulgaria; 3 Thoracic Surgery, University
Hospital “St. George”, Plovdiv, Bulgaria
Introduction: Tobacco smoking is world major cause for premature death and
serious health problems. The efforts should be directed towards prevention of
smoking, which most often is even in childhood.
Aims: To investigate in dynamics certain aspects of smoking among adolescents.
Methods: It was organized a study in sections method, using a direct anonymous
group survey among students from 16 to 18 years in Plovdiv schools. There were
interviewed 800 students in 2004 and 460 in 2010. The questionnaire is from
translated and adapted version by GYTS, WHO’s program form. The statistical
processing of data is completed by descriptive statistics and Student’s t-test. It was
used the program pack SPSS v.18.0.
Results: For the six year period, we reported a statistically significant decrease
in the number of students who have tried to smoke cigarettes and of those who
smoke regularly. In 2004, 84.875% of the adolescents have tried a cigarette, as
well as in 2010- 72.39% (t=5.12, p<0.001). At the age of 14-15 those who have
started to smoke were 28.375% in 2004 and 23.04% in 2010 (t=2.11, p<0.05).
The percentage of the students who smoke every day reduces from 25.375%
to 19.565% (t=2.42, p<0.05). There is a statistically significant increase in the
percentage of students who disagree with the smoking in common places from
57.75% to 68.48% (t=3.86, p<0.001). The ability to easily buy cigarettes from
young people remains alarming- 46.625% in 2004 and 68.48% in 2010 (t=7.69,
p<0.001).
Conclusions: There is a significant decrease in the number of adolescents who
smoke and in the same time there is more to be done in preventing tobacco
smoking by children.

P4059
Estimation of prevalence and features of smoking status in young people
Natalia Mokina, Galina Sakharova, Nikolay Antonov. occupational Diseases and
Clinical Pharmacology, Samara State Medical University, Samara, Samara
Region, Russian Federation
The purpose: To study the prevalence and features of tobacco smoking in young
people (students) of Samara region, for revealing the most informative, sensitive
and specific tests at the given category.
Methods: 158 young people aged of 17-27 years (20,6±2,1), 66 male and 88
female were surveyed by means of BMI, PEF, FEV1, FVC, FEV1/FVC, the
experience and intensity of smoking, smoking index.
Results: 59% men were smokers and 41% non-smokers. 15% women were smokers and 85% non-smokers. The greatest number smoking was at the age of 22
years of both sexes.
The most informative parameters by standard canonical coefficient (SCC) were:
PEF (SCC=4,7), the factor of smoking (SKK=1,4), the intensity of smoking
(SCC=1,3), the age (SCC=0,7).
The ROC-analysis has shown the greatest sensitivity and specificity, at a confidential interval of 95%, for: PEF (AUROC=0,9), smoking index (AUROC=0,7),
smoking duration (AUROC=0,7), smoking intensity (AUROC=0,7).
Conclusion: Thus, the group of high risk was young people aged 22 years of both
sexes. The most informative, sensitive and specific tests at the given category of
patients were PEF, [Pi]CB, smoking index, duration and intensity.

P4060
The attidude of the teachers working in Manisa City Center toward the
practice of the law on prevention of hazards of tobacco products numbered
5727 and the rate of smoking cessation among teachers
Tugba Goktalay 1 , Yavuz Havlucu 1 , Aysin Coskun 1 , Hakan Baydur 2 ,
Saliha Altiparmak 2 , Gul Gerceklioglu 3 , Selhan Ozbey 4 , Pinar Guzel 4 ,
Yavuz Yildiz 4 , Nilgun Vurgun 4 , Cenk Zongur 5 , Hilal Bati 6 , Turkan Gunay 7 ,
Gonul Horasan 8 . 1 Department of Pulmonology, Celal Bayar University, Manisa,
Turkey; 2 School of Health, Celal Bayar University, Manisa, Turkey; 3 Vocational
School of Health Services, Celal Bayar University, Manisa, Turkey; 4 School of
Phisical Education and Sport, Celal Bayar University, Manisa, Turkey;
5
Department of Biostatistics, Ege University, Izmir, Turkey; 6 Department of
Medical Education, Ege University, Izmir, Turkey; 7 Department of Public Health,
Dokuz Eylul University, Izmir, Turkey; 8 Department of Biostatistics and Medical
Informatics, Celal Bayar University, Manisa, Turkey
This study is aimed to investigate the attitude of the teachers in Manisa toward the
taw numbered 5727 came into force on 19 July 2009 and the smoking cessation
rate before and after application of this law.
The study was conduced in 727 teachers working in primary and secondary schools
in Manisa between May2011 and June2011.588 teachers(80,8%)participated to the
study filed out the questionnaire.
47,8% of them was male.Rate of ex-smokers and current smokers were 30% and
36.1% in male and 16.7%and 26.4% in female respectively.97.3% of nonsmok-

ers,94.5% of ex-smokers,100% of occasionally smokers,and 75.5%of current smokers supported the law(p<0,001).In current smokers,annual smoking cessation rates
between 2001-2002,2006-2007years were between 1.17%and 3.41%.Smoking cessation rates in 2007-2008,2008-2009,and 2009-2010years were 3.61%,6.10%, and
6,50%respectively. Between August2010 when the law came into force and
June2011, It was 10,69%.With joinpoint trend ananlysis, there was no statistically
significant change in annual smoking cessation rate between 2001-2001 and 20062007 years(p=0,5); but it was found statistically significant between 2007-2008
and 2010-2011 years(p=0,02).

Teachers have a positive attitude about the law. Smoking cessation rate in current
smoker teachers was significantly increased after July 2007.

P4061
What do the adolescents think about smoking and ban strategies in Turkey?
Baki Umut Tugay 1 , Burcu Ilhan 2 , Tuba Çatak 2 , Tugba Kabakçi 2 , Hatice Koç 2 ,
Nazan Tugay 1 . 1 Physiotherapy and Rehabilitation, Mugla University, Mugla,
Turkey
Preventing youth from initiating tobacco use is a key aspect of all tobacco prevention efforts. Most smokers become tobacco dependent before age 18 years. The
purpose of the present study was to investigate thoughts of high school children
about smoking behaviours and antismoking policies in Turkey. 731 students volunteered (336 male, 395 female, mean age 16,20±1,15) to participate in the study
from 7 different high schools. After taking written consent from their parents all
the students filled the 16 item questionnaire developed by the researchers. 72.7%
of the students thought that their teachers were not good models for not smoking.
10.9% believed that smoking is a sign of growing up and 45,7% the students
believed that they can quit whenever they wanted if smoked. 85% of the students
totally or partially agreed with the prohibition of cigarette advertising and 95.4%
of the students agreed with the prohibition of smoking in public places but 42.8%
of the students believed that smoking on the streets is not a stimulating behavior.
30.6% did not think that increasing the cigarette prices would not have positive
effect on decreasing smoking rates. 10% and 12% of the students thought that water
pipe and light cigarettes are less harmful than the normal cigarettes respectively.
A clear opportunity for intervening with youth lies in the school setting, and so
besides the ban policies, comprehensive tobacco control and education programs
including the parents should be initiated.

P4062
Prospective analysis among medical school of University of São Paulo:
GHPSS (2008/2011)
Renato Paceli, Stella Martins, Gustavo Prado, Anna Morais, Elisa Lombardi,
Frederico Fernandes, Mario Terra-Filho, Ubiratan Santos. Division of
Pneumology, Heart Institute (InCor) School of Medicine, University of São Paulo,
SP, Brazil
Introduction: Knowledge acquired in tobacco-related diseases and treatment are
fundamental for futures physicians who will have to manage with this pandemic
disease.
Objectives: To determine the prevalence of smokers, Shisha use, passive smoking; knowledge about tobacco-related diseases, smoking cessation techniques and
treatment on medical students.
Methods: Cross-sectional survey randomly sample of 211 medical students from
3rd year of 2008 and 6th year of 2011. The questionnaire used was the selfadministered Global Health Professional Students Survey (GHPSS) after translation and validation to Portuguese. The GHPSS was supplemented with questions
about knowledge acquired.
Results: Responded 101 x 110 students 3rd/6th. Low prevalence of smokers
among the male population with a fall in the 6th year (7.9 x 4.6%, p=0.266),
no female smoker. Current/past use of Shisha were higher in 3rd/6th (47.5% x
46.4%, p=0.522). The students have a Knowledge of Smoke Free Places in college,
buildings and clinics, (45.4% x 91.8%, p<0.001). Curriculum and Training analyses about smoking showed a significant gain of knowledge on smoking cessation
(9.9% x 98.1%, p<0.001); importance of educational materials to cessation (29%
x 72.7%, p<0.001) and Non-nicotine treatment (46.5% x 99.1%, p<0.001). Diseases associated to smoking are well known, except tuberculosis (42.6% x 38.3%,
p=0523).
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Conclusions: Low prevalence of smoking, calling attention to the Shisha. Students
increased knowledge about the curriculum, training, and smoking-related diseases
in medical education. As based on the analysis of these data we conclude that
these future physicians have tools to act in the smoking pandemic.

P4063
Tobacco smoking: Still an important lifestyle component for adolescents and
adults
Simona Apetrei. Pneumology, Municipal Hospital Urziceni, Urziceni, Romania
Tobacco use remains still,unfortunately,an important component of lifestyle for
all ages Romanian people.The aim of this study was to highlight features of
tobacco from different generations,adolescents and adults.Study groups:A-student
smokers aged 14-18 years,B-smoking adults aged over 19.All subjects completed
anonymous questionnaires about tobacco use.The prevalence of smoking was
21.8% for group A,35.6% for group B.The prevalence of smoking was relatively
similar for males and females for group A-23.6%/20.3%,while for group B was
more prevalent for males increased(52.4%/19.6%).Smoking prevalence was also
similar for rural/urban areas for group A;for group B slightly increased in rural
areas-62.3%.We obtained a low nicotine dependence in 70.2%of adolescents and
high dependence in only 6.0% of them; in adults the medium dependence prevailed
49.1%,and high dependence occurred in 34.9% of cases.The mean age at wich
they start smoking was13.8 years for group A and 15.2 for group B.In both groups
we found a significant percentage of cases having at least one other smoker in their
family-33.3% for adolescents and 20.8% for adults.In this study we found that the
new generation is better informed about health risks of smoking(79.8%),but ignore
that information,knowingly exposing themselves to risks.Although groups of study
subjects were included only smokers in the two categories, it is worth mentioning
that the percentage of ex-smokers was a significant(12.5%,respectively 23.8%).It
should therefore promote a healthy lifestyle,without tobacco consumption,both
adolescents and adults,in order to increase quality of life by preventing multiple
pathology caused by tobacco.

P4064
Evaluation of cell spectrum in induced sputum of young cigarette smokers
Agnese Kislina 1 , Gunta Strazda 1 , Liga Balode 1 , Zane Sinkevica 1 , Darja Isajeva 1 ,
Sergejs Isajevs 1 , Normunds Jurka 2 , Immanuels Taivans 1 , Valentina Gordjusina 1 ,
Viesturs Silins 3 . 1 University of Latvia, Faculty of Medicine, Riga, Latvia;
2
University of Latvia, EKMI, Riga, Latvia; 3 P. Stradina, KUS, Riga, Latvia
It is of great importance to be able to diagnose early inflammatory changes that
can lead to COPD in airways of young cigarette smokers.
Aim: The aim of this study was to analyze the cell spectrum of induced sputum
in young cigarette smokers, with emphasis on T-regulatory cells.
Method: 20 healthy non-allergic smokers (Mean Age - 22±0.84; regular usage 2.60±1.18 pack-years), and 20 non-smokers gave informed consent to participate
in the study. Lung function measurements, sputum induction (IS) and sputum cell
analyses were preformed.
Results: Demographic data for both study groups did not differ significantly.
Both non-smokers and smokers had normal lung function indices. Induced sputum
of smokers contained higher (p = 0.021) absolute amount of neutrophils [29.70
(20.96 – 42.09), cellsx104 /mL], compared with non-smokers [16.51 (11.65 –
23.39) cellsx104 /mL]. FOXP3-positive T reg cells in sputum of young smokers
showed a trend towards statistically significant increase [11.10 (7.75 – 15.88)
cellsx104 /mL], compared with non-smokers [6.79 (4.75 – 9.72) cellsx104 /mL, p
= 0.057]. Regression analysis showed significant dependency of FOXP3-positive
T reg cells (r2 = 0.103; p = 0.044), neutrophils (r2 = 0.179; p = 0.007) and
macrophages of induced sputum (r2 = 0.118; p = 0.030) from the number of
smoked pack–years.
Conclusion: This study demonstrates that young smokers have early inflammatory
changes in their airways, which not only initiate non-specific mechanisms recruiting neutrophils, but also involve specific immune mechanisms with recruitment of
T reg lymphocytes. The lymphocyte response is probably adaptive.

P4065
Effects of aerobic exercise training in cytokines levels on muscle of mice
exposed to cigarette smoke
Alessandra Toledo, Flavia Guarnier, Camila Suehiro, Renato Magalhães,
Rodolfo Vieira, Mílton Martins. Internal Medicine, School of Medicine of
University of Sao Paulo; Pathology, Universidade de Londrina, PR, Brazil
Smoking has been shown to increase inflammatory biomarkers and exercise can
influences this response. The purpose of our study was to evaluate the effects of
physical training on cytokines levels on muscle of mice exposure to cigarette smoke.
Methods: C57Bl6 mice were divided into 4 groups: Control, Smoke, Exercise and
Smoke/Exercise. Smoke groups were exposed to cigarette smoke for 30min/day
(twice), 5days/week for 4 weeks. Exercise groups were trained at moderate intensity for 60min/day, 5days/week for 4 weeks. TNFa, IL-6 and IL-10 levels were
measured on muscle by ELISA.
Results: IL6 and IL-10 increased after 4 weeks in Exercise and Smoke/Exercise
groups (p<0.001, compared to smoke and control group). TNFa increased on
Smoke group and exercise training inhibit this response (p<0.05).

Conclusion: Our results suggest that AE training at moderate intensity have
beneficial effects on inflammatory biomarkers in mice exposed to cigarette smoke.

P4066
The rate of shisha experimenter’s continues to increase among Parisian
students after the smoking ban
Marie-Dominique Dautzenberg 1,3 , Pierre Birkui 1 , Maryvonne Noel 2 ,
Bertrand Dautzenberg 1,4 . 1 Association, Paris Sans Tabac, Paris, France;
2
Infirmière Conseillère, Rectorat Acédémie de Paris, France; 3 Consultation
Tabacologie, Hôpital Necker-Enfants Malades, Paris, France; 4 Unité Tabac
Service de Pneumologie, GHU Pitié-Salpêtrière-Charles Foix, Paris, France
As first cigarettes are irritants and unpleasant, tobacco industry try to charmed
adolescent with supposed “sweet and soft tobacco product” as water pipes (Shisha)
before initiation to cigarettes use. However, this sweetness is only apparent. This
product, unknown to French teenagers 10 years ago, has become very popular.
We analyzed on Parisian schoolchildren how the smoking ban, including the
closure of shisha bars in 2008, modified shisha experimentation in teenagers.
Methods: Since 2007, a question about the experience of shisha was introduced
in the Parisian annual PST survey. This self-administered anonymously questionnaire is assigned at random by class towards 2% of schoolchildren population, in
colleges and in high schools of Paris Academy.
Results: 10% of 12 years old children had experimented shisha. The rate of
shisha experimenter increases progressively until 2/3 of 17 years old students.
This experiment has not been decrease at any age by the ban. After the ban
(2009-2011) the experimentation of shisha increased from 20% to 30% for 14
year-old schoolchildren compared to 2007-2008 survey.

Conclusion: Total ban don’t decrease initiation of tobacco smoke with shisha in
Parisian teenagers. Preventive campaigns are needed to inform adolescents that
shisha is harmful and may be a gate for initiation of tobacco use, but, unfortunately,
all budgets for this prevention has been cut down for 5 years in France.

P4067
Knowledge attitude and practice of shisha (water pipe) use in doctors
Ashok Kumar, Shaista Ghazal, Shafaq Ismail, Nusrat Idrees, Nadeem Rizvi.
Chest Medicine, Jinnah Postgraduate Medical Centre, Karachi, Sindh, Pakistan
Background: Tobacco use in the form of shisha has adverse effects similar to
cigarette smoking.
Objectives: To assess the knowledge, attitude and practice of doctors about
shisha(water Pipe) use and its hazards as doctors serve as role model of a society
and can play a very important role in educating public.
Methodology: A self administered questionnaire was distributed to house physicians, postgraduate, medical officers and consultants in different teaching hospitals
of Karachi.
Results: 343 doctors from different teaching hospitals of Karachi filled the
questionnaire of which 170 were females. Approximately 29.5% doctors have
used shisha some time in their life. Of total survey population 56.5% house officer,
73.9% postgraduates, 65.9% medical officers and 91.3% of consultants agreed that
shisha contains tobacco (p value 0.001) and 58% house officers, 77% postgraduates
68.3% medical officers and 91.3% consultants believed that it is harmful to health(p
value <0.001). Knowledge about hazards of passive shisha use was found to be very
poor. Only 25.2% house officers, 40.5% post graduates, 34.1% medical officers and
69.6% consultants were confident that neonatal deaths are associated with passive
shisha exposure (p value <0.001) while 51.9% house officers, 64.2% postgraduates, 53.7% medical officers and 87% of consultants believed that shisha exposure
during pregnancy can lead to Sudden Infant Death Syndrome (p value 0.001).
Conclusions: Our study indicates that there is lack of knowledge among doctors
specially house officers regarding contents used in shisha and its hazardous effects
on health. Steps should be taken to eduacate doctors especially juniors about
different methods of tobacco use and its hazards.

P4068
Prevalence of hookah consumption in Tehran
Makan Sadr 1 , Ali Abdolahinia 2 , Mohammadreza Masjedi 3 . 1 Tracheal Diseases
Research Center, National Research Institute of Tuberclosis and Lung Disease,
Tehran, Islamic Republic of Iran; 2 Research Unit, Iranian Anti Tobacco
Association, Tehran, Islamic Republic of Iran; 3 Chronic Respiratory Diseases
Research Center, National Research Institute of Tuberclosis and Lung Disease,
Tehran, Islamic Republic of Iran
Background and objective: Not much information is available in the literature
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regarding the prevalence and pattern of hookah consumption in eastern Mediterranean region especially in Iran. But studies conducted in a few Arabic countries
in the region indicated the increasing trend of hookah smoking.
This present study evaluated the pattern of hookah consumption among males and
females residing in Tehran.
Materials and methods: This study was performed during summer of 2011. A
total of 1,500 subjects were randomly questioned in 20 main squares of Tehran
using a standard questionnaire for hookah consumption.
Knowledge of people about the hazards of hookah smoking, hookah consumption
by close friends and cigarette smoking were among the questions asked.
Results: Of the understudy subjects, 446 (29.7%) reported hookah smoking and
1,052 (70.1%) did not. The mean age of subjects who mentioned hookah smoking
was 25.54±7.9 yrs. Places of hookah consumption were reported to be in ethnic
restaurants by 196 (43.9%), home by 126 (28.3%), and parks by 122 (27.4%). In
case of prohibition of hookah consumption in public places, 217 (48.7%) stated
that they are going to do it at home, 166 (37.2%) said that they would no longer
do it. In general, 238 (53.4%) subjects stated that they would decrease their consumption in case of placing a ban on hookah smoking in public places. Pleasure
was reported as the reason for hookah smoking by 348 (78%) individuals. The
mean monthly expense for hookah consumption was 18 dollars.
Conclusion: Despite the present ban on tobacco consumption in public places,
highest rate of hookah smoking still occurs in ethnic restaurants which clearly
shows lack of law enforcement.

P4069
Comparison of end tidal carbon monoxide (eCO) levels in shisha (water pipe)
and cigarette smokers
Saima Akhter, Usman Ali, Nadeem Rizvi, Ashok Pajwani. Chest Medicine,
Jinnah Post Graduate Medical Centre, Karachi, Sindh, Pakistan Department of
Busines Adminstration, Indus Institue of Higher Education, Karachi, Sindh,
Pakistan Chest Medicine, Jinnah Post Graduate Medical Centre, Karachi, Sindh,
Pakistan Chest Medicine, Jinnah Post Graduate Medical Centre, Karachi, Sindh,
Pakistan
Background: 100 million people smoke shisha, its use was more prevalent among
Arabs but now getting endemic in other parts of World. Measuring eCO concentration is an easy method to correlate intensity of tobacco smoke and different
kinds of smoking techniques.
Objective: The aim of this study was to evaluate and compare the increase in end
tidal carbon monoxide levels in exhaled breath of passive smokers and healthy
smokers after cigarette and shisha smoking.
Methodology: In a cross sectional study eCO levels were measured in 70 subjects(24 healthy cigarette smokers,20 healthy shisha smoker, 26 passive smokers)
by portable device, Micro Plus Smokerlyzer. Smokers were asked to smoke shisha
for 30 mins in shisha bar or to smoke 5 cigarettes in 30 mins in simple restaurant.
A group of people exposed to smoke for 1 hour was also recruited. eCo levels
were measured at baseline and at 5 mins,30 mins and 60 mins.
Result: The mean age was 23.22±1.91 years. One way ANOVA and paired
t test were run through SPSS.The baseline mean eCO in cigarette smokers was
3.50±0.65 ppm (part per million), passive cigarette smoker 3.71±1.06 ppm, shisha
smokers27.70±4.92 ppm and passive shisha smokers 18.33±8.41 ppm and this
difference was due to close environment and poor ventilation of shisha bars. The
mean increase in eCO from baseline after 60 min in healthy smoker was 9.4±4.67
(p<0.005) in passive cigarette smoker 3.57±2.53(p<0.05), healthy shisha smoker
57.9±27.4 (p <0.005) and passive shisha smokers 13.33±4.69(p=0.03).
Conclusion: One session of shisha smoking is 6 times more toxic than cigarette
smoking and sitting in shisha bar itself cause significant increase in eCO levels.

a decrease (P<0.05) in high frequency domain (HF) where as there was a increase
(P<0.05) in LF/HF ratio. In the sub group with more than 15 pack years smoking
history, a significant increase in heart rate (P<0.05) and LF/HF ratio (P<0.001)
was recorded compared to less than 15 pack years sub group. Also there was a
significant decrease (P<0.05) in RR interval, LF and HF values.
Conclusion: Study of heart rate variability in smokers clearly indicates that cardiac
autonomic functions are affected due to smoking, which increases with number of
pack years. So the HRV determination should be included in routine investigations
to access the severity of cardiac involvement in chronic smokers.

P4071
Association between smoking and pulmonary tuberculosis
Eya Tangour, Jihen Ben Amar, Besma Dhahri, Haifa Zaibi, Mohamed Ali Baccar,
Saloua Azzabi, Hichem Aouina, Leila EL Gharbi, Hend Bouacha. Pulmonary
Department, Charles Nicolle Hospital, Tunis, Tunisia
Background: Tobacco smoking and tuberculosis (TB) are two major public health
problems. It has long been suggested that tobacco smoking may affect rates of TB
morbidity and mortality.
Methods: To assess the clinical features of tuberculosis in smoker’s patients, we
report a comparative study between two groups of 41 patients each with active
pulmonary tuberculosis. Mean age in smokers group was 40, 4±15, 7 years vs
40, 19±13, 6 years in non smoker’s group. 39 of smokers were men with tobacco
intoxication about 33, 7±27, 62 Package per year. In no smoker’s group, there
were 21 men and 20 women. Symptoms were no specific in both groups and
dominated by cough (80% vs 66%), hemoptysis (19, 5% vs 6%) and chest pain
(15% vs 20%). Radiological investigations showed bilateral lesions in 21 cases
(51, 2%) versus 10 cases (24%). Nodular infiltration was showed in 22 versus 14
cases, consolidation in 10 versus 3 cases, a mass lesion in 1 case in smoker’s group
and cavitary lesions in 8 versus 13 cases. The confirmation of tuberculosis was
bacteriogical in 37 cases and histological in the others in smoker’s group. It was
bacteriological in all patients in non smoker’s group. Smoking patients presented
severe adverse event with antituberculosis treatment. This was not reported in
controls. A delay of recovery (time between symptoms and recovery) was longer
in smokers than in non smokers patients. Pulmonary sequels such as dyspnea and
fibrosis were most frequent in smokers.
Conclusion: Tobacco may delay the recovery of pulmonary tuberculosis and
may induce pulmonary sequels in spite of correctly antituberculosis treatment.
Therefore smoking prevention and cessation should be a priority in TB prevention
program.

P4072
Spiroergometry among smoking and non-smoking patients
Tatiana Levina 1 , Julia Krasnova 2 . 1 Therapy, Academy of Advanced Medical
Studies, Irkutsk, Russian Federation; 2 Gerontology, Academy of Advanced
Medical Studies, Irkutsk, Russian Federation
Aim: To evaluate of parameters of spiroergometry at smoking and non-smoking
patients.
Materials and methods: 47 patients were examined (20-were smoking (an index
of smoking 15 packs/years), 27-non-smokers). The mean age of the first group
was 42,6±7,4 years and second, 40,0±7,6 years, p>0,05). The next parameters of
a spiroergometry were studied: Heart rates (HR), Sistolic blood pressure, Diastolic
blood pressure, VO2peak, VCO2peak, VEpeak, O2-puls, EQCO2, PET CO2rest.
Results: Characteristics of parameters of spiroergometry at smoking and nonsmoking patients.
Table 1
Parameters

411. Tobacco comorbidity

P4070
To assess the effect of smoking on cardiovascular system
Anupama Gupta 1 , Sushma Sood 1 , Rajesh Gupta 2 , Joshil Behra 1 . 1 Physiology, Pt
BD Sharma PGIMS, Rohtak, Haryana, India; 2 TB & Respiratory Medicine, Pt
BD Sharma PGIMS, Rohtak, Haryana, India
Background: Smoking alters autonomic functions and increases adrenergic activity that predisposes to cardiovascular morbidity and mortality. Heart rate Variability
(HRV) is a measurement of autonomic activity.
Method: Study included 60 subject in total, of which 30(Test group-A) were
chronic smokers with history of at least 10 pack years and 30(Group-B) non
smoker controls. The HRV was recorded in the supine posture in relaxed state.
We recorded the frequency domain analysis [low frequency domain (LF), high
frequency domain (HF) and LF/HF ratio] for which five minute recordings were
taken and data was generated by the Polyrite D system.
Results: In group-A a significant (P<0.001) increase in heart rate with decreased
RR interval was recorded as compared to control group-B. Along with, there was

HR rest
HR maximum
HR 5 min of rest
Sistolic blood pressure rest
Sistolic blood pressure maximum
Sistolic blood pressure 5 min of rest
Diastolic blood pressure rest
Diastolic blood pressure maximum
Diastolic blood pressure 5 min of rest
Load maximum
VO2peak
VCO2peak
VEpeak
O2-puls
EQCO2
PET CO2rest

Smokers (n=20),
M±σ

Non-smokers (n=20),
M±σ

P

76,0±12,1
145,1±18,9
111,5±15,4
114,6±12,9
178,8±22,3
111,1±13,8
86,1±9,5
109,3±12,6
88,2±10,5
113,8±27,5
11,7±3,6
12,3±4,1
543,0±208,8
6,5±2,6
43,2±6,6
28,7±3,1

75,7±12,6
155,4±13,6
104,6±16,8
106,9±12,9
167,8±29,3
105,0±13,9
83,6±9,5
100,9±14,2
79,6±11,1
120,4±27,8
13,3±3,3
14,0±3,5
663,1±178,0
6,1±1,6
45,5±4,2
28,0±2,4

>0,05
0,04
0,007
0.04
>0,05
>0,05
>0,05
0,032
0,006
>0,05
>0,05
>0,05
0,031
>0,05
>0,05
>0,05

Conclusions: The smoking patients had higher indicators of HR on 5 minute of
rest, sistolic blood pressure of rest diastolic blood pressure upon the maximum
loading and on 5 min of rest than non-smokers.
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P4073
The influence of active and former smoking on the amount and quality of
sleep in an obstructive sleep apnea (OSA) population versus habitual snorers
Oana-Claudia Deleanu 1 , Diana Pocora 2 , Ruxandra Ulmeanu 3 ,
Stefan Mihaicuta 4 , Florin-Dumitru Mihaltan 1 . 1 Institute of Pneumology “Marius
Nasta”, University of Medicine and Pharmacy “Carol Davila”, Bucharest,
Romania; 2 Pneumology 3, Institute of Pneumology “Marius Nasta”, Bucharest,
Romania; 3 Institute of Pneumology “Marius Nasta”, Faculty of Medicine and
Pharmacy, Oradea University, Bucharest, Romania; 4 Clinical Hospital of
Infectious Diseases and Pneumology “Victor Babes” - Respiratory Department,
University of Medicine and Pharmacy “Victor Babes”, Timisoara, Romania
Purpose: Data regarding smoking-OSA relationship and sleep quality are inconsistent; studies are small, without adjustment for confounders (comorbidities,
dependencies). Is known that acute withdrawal of nicotine causes sleep alteration,
without dose-effect relationship.
Objective: We analyzed effects of smoking and smoking status on sleep in 2 groups
(OSA and habitual snorers) comparable regarding comorbidities and dependencies.
Results: We analyzed 71 OSA patients (18% women,82% men) successfully CPAP
titrated (other pathologies excluded): 25(35%)nonsmokers, 19(27%) active smokers (YP=21.5±20.7,Fagerstrom=3.5±2.1), 27(38%) exsmokers (YP=25.9±18.8);
mean values: age=54.3±13 years, Epworth=8.2±5.4,total sleep time=5.6±2h,
arousal index=29.7±23.7/h, AHI=38.1±35.6/h. We compared OSA active smokers
with control group of 11 active smokers snorers (2 women, 9 men, age=41.1±11.7
years, Epworth=4.09±3.6, YP=23.2±22.5, Fagerstrom =4.6±2.3, total sleep
time=4.7±2.3h, arousal index=15.8±11.6/h). OSA smokers sleep quality is affected vs non-smokers (more arousals, p=0.02).There was no difference in total
sleep time, efficiency, sleep latency, sleep stages or OSA severity (except worse
nocturnal hypoxemia in active smokers: r= -0.49,p=0.03); no differences between
active smokers/exsmokers, nor between OSA patients and snorers. YP index
correlates with arousal index, but doesn’t correlate with nicotine dependence.
Conclusion: Smoking intensity and sleep quality (arousal index)correlated, unrelated to nicotine dependence. Studies are needed to prospectively assess effects of
smoking on sleep and OSA using a non-snoring smokers control group.

P4074
Effects of smoking and smoking cessation on decline in pulmonary function
Shinobu Osanai, Mie Aoki, Toshiyuki Ogasa. First Department of Medicine,
Asahikawa Medical University, Asahikawa, Hokkaido, Japan
(Background) Natural course of pulmonary function after smoking cessation is
still unclear. We sought to assess influences of smoking habits to lung function in
subjects without pulmonary disorders.
(Subjects and Methods) Total of 860 subjects were recruited from patients who
attended to rural primary care clinics except for respiratory disorders. Each participant was asked to answer a questionnaire including smoking history and measure
forced vital capacity (FVC) and forced expiratory volume in on second (FEV1).
(Results) Both %FEV1 (measured FEV1/predicted FEV1 X 100) in current smokers (CS) and %FEV1 in ex-smokers (ES) were lower than %FEV1 in non-smokers
(NS). There was no difference in %FEV1 among the subgroups divided by age
both in current smokers and ex-smokers. Also, there was no difference in %FEV1
among the subgroups divided by duration of smoking cessation in ex-smokers.
Multivariate analysis showed that age, hight and amount of cigarette smoking
were significantly related to FEV1 both in male CS and male ES. In male CS, the
estimated decline of FEV1 per age was 26.9 mL and excess of decline pack-year
of smoking was 2.6 mL. In male ES, The estimated decline of FEV1 per age was
25.9 mL and excess of decline pack-year of smoking was 1.3 mL.
(Conclusion) Our data suggested that influences of smoking on FEV1 were
observed even in healthy ex-smokers.

P4075
Prenosological diagnosis of respiratory function abnormalities in smokers
Marina Segizbaeva, Mikhail Pogodin, Nina Aleksandrova. Laboratory of
Respiration Physiology, Pavlov Institute of Physiology, St. Petersburg, Russian
Federation
Chronic tobacco poisoning leads to the gradual development of various pathological processes at the cellular, tissue, organ and system levels, but their clinical
manifestations may have delayed effect. Prenosological diagnosis of respiratory
function disorders in smokers is very important in order to promote an effective
behavioral intervention for smoking cessation. The study was performed for evaluation of simple and noninvasive diagnostic methods of respiratory disorders in
smokers. Maximal inspiratory pressure (MIP), peak inspiratory flow (PIF) and
peak expiratory flow (PEF), as well as the measurement of the fall in pulse
oximetry saturation caused by 20-s breath-holding (dSaO2) at the end of expiration (Inoue H. et al, 2009) was studied in 20 young nonsmokers and smokers.
Our results showed significant reduction of PEF and PIF in a group of men and
women smokers compared with nonsmokers. MIP had a trend to decrease in
smokers, especially in women’s group. It was found that a temporary reduction in
hemoglobin oxygen saturation caused by 20-sec apnea is significantly higher in
smokers than non-smokers. Violation of ventilation-perfusion relationships during
apnea because of the typical smoker disorders of the peripheral airway patency
can be a major cause of severe oxygen desaturation. Smokers are at greater risk

of hypoxemia during any apnea than nonsmokers. Our results showed that the
measurement of PIF, PEF, MIP and dSO2 may be adequate diagnostic methods for
early detection of respiratory pathology in smokers. These methods can be used in
routine clinical practice.

P4076
Comorbidity by smokers – A cumulative effect of exogenic and endogenic
factors?
Zlatka Iankova 1 , Rositsa Ivancheva 1 , Filip Sterev 1 , Vania Youroukova 2 .
1
Pulmonology, Medical University, Plovdiv, Bulgaria; 2 Pulmonology, Medical
University, Sofia, Bulgaria
This work is an analysis of our studies and literary data about a cumulative effect
of tobaco smoke and another risk factors and comorbidity. There is investigated
the conection between COPD and COPD and lung cancer (COPD + Ca):
A. Clinicaly.There are follow up 120 smokers with COPD + Ca, 181 smokers
with COPD, 50 with lung cancer and 50 health smokers (control group). We
proved that: The number of smoked cigarettes (p = 0.009) and air polution at
work environment (exogenic factors) are more risky about COPD + Ca than early
beginning of tobaco smoke (p = 0.821). Predisposition about Ca is more risky
than another diseases in family (14.17%). Smokers with COPD + Ca and COPD
more often have cardiovascular and metabolic diseases than this with lung cancer
and control group. Predisposition in family about cardiovascular and metabolic
diseases exeed the interval – 2 – 4%, established with the control group and the
group with lung cancer.
B. Experimental. There is investigated lung and bone marrow in rats, treated with
tobaco smoke for 30 days. We found a centroacinar emphysema with predominant
destruction by massive exposition and bronchiolitis. The micronuclei (erythrocytes
with nuclear chromatin) in bone marrow are significant higher compared with the
control group (4.35±0.5/1.58±0.33). This results showed that in conjunction with
local lung changes occur systemic effects (clastogenesys as a result of cytotoxic
effect).
Conclusion: The comorbidity in relationship with tobaco smoke is related with a
cumulative effect of exogenic and endogenic factors. There are necessary profound
analysis to prove of releated with the cumulative effect of exogenic and endogenic
factors comorbidity.

P4077
High environmental tobacco smoke and other air pollutants exposure in
patients with allergic rhinitis non smokers
Dragica Pesut 1,2 , Ljudmila Nagorni-Obradovic 1,2 , Biljana Savic 2 ,
Jasmina Maric-Zivkovic 2 , Sanja Radovanovic 2 , Aleksandra Peric-Popadic 1,3 .
1
Internal Medicine, School of Medicine University of Belgrade, Serbia;
2
Teaching Hospital of Lung Diseases, Clinical Centre of Serbia, Belgrade,
Serbia; 3 Teaching Hospital of Allegology and Immunology, Clinical Centre of
Serbia, Belgrade, Serbia
Background: Chronic exposure to cigarette smoke inhibits surface
immunoglobulin-mediated responses in B cells. Immunomodulatory effects of
cigarette smoke are evidence based and the effects of environmental tobacco
smoke (ETS) on immune system are in focus of current research.
Aim: Aim of the study is to analyse tobacco smoking status in patients (Pts) with
allergic rhinitis (AR) with special regard to ETS.
Methods: In this observational questionnaire based study successive series of Pts
treated for AR at two tertiary level health care facilities in Belgrade, Serbia, was
enrolled from January 2010 to Decembre 2011, and valid questionnaires were
analyzed for Pts’ demographic and social data, and tobacco smoking status.
Results: Study group consisted of 182 Pts average age: 36.22±12.50; male/female
ratio: 0.75. Tobacco smoking status analysis showed: 12.6% current smokers,
15.4% former smokers, and 136/184 (72%) Pts non smokers. About two thirds of
the ’non smokers’ have been exposed to ETS while 166/182 (91.2%) Pts have been
exposed to both tobacco smoke ingredients (at home and/or at working place), and
to the other air pollution.
Conclusion: High proportion of AR Pts is exposed to tobacco smoke and/or
the other environmental pollution, which might present a serious problem and
challenge for further research in the field of immunomodulation.

P4078
Effectiveness of smoking cessation in patients with psychiatric disease
Zeynep Pinar Önen, Elif Sen, Banu Eris Gülbay, Pinar Akin Kabalak,
Öznur Akkoca Yildiz, Turan Acican, Sevgi Saryal, Gülseren Karabiyikoglu.
Chest Disease, Ankara University School of Medicine, Ankara, Turkey
Background: Smoking cessation treatment is considered to be less effective in
patients with psychiatric diseases.
Aim: To evaluate the smoking cessation rate in patients with psychiatric diseases, compare the effectiveness between the different treatment modalities and
demonstrate the discrepancies from other patients.
Methods: From a total number of 609 active smokers; 52 with psychiatric diseases (most distinctive concomitant condition was depression) were prospectively
evaluated between 2004 and 2010. Each patient answers the same questionnaire
including smoking status and medical background. Nicotine dependence and CO
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levels were evaluated. Smoking cessation program was administered individually
according to the guidelines and all of the patients were followed at least l year.
Results: There was no difference between the groups in; age, baseline Fagerstrom
nicotine addiction score, exhaled carbon monoxide level and treatment protocols. However, total amount of smoked tobacco (27,8±21pack-year) and cigarette
consumption per day (21±10) was higher in patients with psychiatric diseases
(p=0.001 for all). The cessation rates with or without psychiatric diseases are
respectively 44,2% and 55,6%. Effectiveness of treatment modalities are 44,4%
for nicotine replacement treatment (NRT), 75% for bupropion, 25% for varenicline and 33,3% for behavioral treatment without pharmacotherapy in psychiatric
diseases.
Conclusion: According to our results, one year smoking cessation success was
lower in psychiatric diseases. Pharmacotherapy is superior to pure behavioral
treatment. Bupropion and varenicline seems to more effective than NRT at relapse
rates.

P4079
Searching for CHRNA3, CHRNA4, CHRNA5, and CHRNB4 genes
polymorphisms influencing nicotine dependence in the ethnic population of
Kashubians, North Poland
Alicja Sieminska, Karolina Kita, Beata Wajda, Lucyna Gorska, Ewa Jassem.
Dept. of Allergology and Pneumolnology, Medical University of Gdansk, Poland
Genome wide association studies showed that genes encoding nicotinic receptor
CHRN subunits might be potentially involved in the pathogenesis of nicotine
dependence.
We aimed to investigate whether polymorphisms in the sites rs12914008,
rs16969968, rs2236196, rs578776, rs7743870 of CHRNA5, CHRNA3, CHRNA4
and CHRNB4 subunits genes influenced nicotine dependence.
The survey was conducted in closed, ethnically homogenic population of Kashubians. The study sample consisted of 455 unrelated subjects, daily or occasional
smokers. Several variables of smoking habit were recorded, and the nicotine dependence was scored with the use The Fagerstrom Test for Nicotine Dependence
(FTND). Genotyping was performed in blood samples, and genotypes were correlated with the severity of nicotine dependence with the use of multivariate logistic
regression analysis.
Results: Distributions of genotypes for all polymorphisms did not deviate from
expectations predicted by the Hardy-Weinberg equilibrium. We found that A allele
carriers of rs16969968 polymorphism had higher risk of heavier smoking, i.e. 10
or more cigarettes per day, than G allele carriers (OR = 1.54; 95% CI: 1.00-2.35).
In the separate analysis, performed in the group of subjects with the history of
smoking shorter than 5 years, higher risk of a stronger nicotine dependence (i.e.
FTND score 4 or more) in A allele carriers of rs12914008 polymorphism than in
G allele carriers was found (OR = 14.96; 95% CI: 1.42-158.0).
Conclusion: Polymorphisms in the sites rs16969968 and rs578776 of CHRNA5
and CHRNA3 subunits genes may influence the severity of nicotine dependence.

P4080
Relationship between early exposure to tobacco smoke and intima media
thickness (IMT) in COPD patients
Akinori Ebihara 1 , Akihumi Watanabe 3 , Asuka Nagai 1 , Takayuki Nakano 2 ,
Tokuzen Iwamoto 1 , Ichiro Kuwahira 1 . 1 Pulmonary Medicine, Tokai University
Tokyo Hospital, Tokyo, Japan; 2 General Thoracic Surgery, Tokai University
Tokyo Hospital, Tokyo, Japan; 3 Medicine, Erimo Town Clinic, Hokkaido, Japan
(Background) We have previously reported at the 2011 ERS Annual Congress that
early exposure to tobacco smoke significantly increased the prevalence of COPD.
As a follow up, we hypothesize that COPD from early exposure to smoke may
cause an increase of IMT that correlates with the increase in the prevalence of
smoke-related vascular comorbidities. (Methods) We identified potential subjects
into three groups:G1) history of COPD and early exposure;G2) history of COPD
and non-early exposure;G3) subjects without COPD and analyzed the measurements IMT. IMT were measured using the longitudinal axis of the common carotid
arteries from ultrasound. We defined early exposure as when habitual smoking
started before age of 20. (Results) A total of 152 subjects (72±10 years old:SD)
were enrolled into the study after informed consents were obtained. G1, 2, and
3 consisted of 41 subjects (age 68±9 yrs), 80 subjects (71±11), and 31 subjects
(69±10) respectively. Maximum value of IMT in G1 was 1.34±0.12mm,G2 was
1.23±0.13, and G3 was 1.12±0.16. Groups with history of COPD had higher
maximum value of IMT when compared with group without COPD. Furthermore,
G1 demonstrated higher value when compared with G2, suggesting early exposure
to smoke as possible etiology within subjects with COPD. (Conclusion) In subjects
with COPD, early exposure promoted atherosclerotic changes, which may increase
the likelihood of smoke-related vascular comorbidities such as cardiovascular and
cerberovascular diseases. Further studies are needed to elucidate the precise magnitude of the increase in risk of these comorbidities associated with COPD and
early exposure.

P4081
Features of pregnancy duration & outcomes in asthmatic pregnants due to
their smoking status
Olga Lavrova 1 , Olga Sukhovskaia 1 , Anna Piskynova 1 , Maria Petrova 1 ,
Elena Shapovalova 2 . 1 Scientific Research Pulmonology institute, Pavlov’s State
Medical University, Saint-Petersburg, Russian Federation; 2 Pregnancy Pathology,
Scientific Research institute of obstetrics & Gynecology n.a. D.O. Ott RASc,
Saint-Petersburg, Russian Federation
Prevalence. Asthma is the most common respiratory disease in pregnant. Combined influence of asthma and smoking on pregnancy duration as well as newborn’s
health appears not to be completely studied.
The goal of the study was to investigate influence of intensity and severity of
smoking in asthmatic patients to variety of pregnancy complications and newborn
health status.
Materials and methods: 643 pregnants with asthma and their kids were studied.
Results: 50,9% of studied females never smoked, 49,1% smoke before or during
pregnancy. Among latter females 19,3% stopped smoking before pregnancy (1
group), 54,1%– interrupted smoking while pregnancy(2 group) but 26,6% continued smoking while pregnancy (3 group). Risk of abortion or premature delivery
was more frequent in pregnants with more than 10 years smoking experience
in comparison with less than 9 years smoking experience 77,8% versus 43,2%
(p<0,01). Arterial hypertension was more frequent in females of the 2 group
(47,9%), than in patients of the 1 group (24,6%) (p<0,01). In the 3rd group
hypertension had twice prevalence in case of ICS therapy reject (42,3% and 20%
resp.). Pregnants of the 2nd (26,9%) and the 3rd (32,1%) groups increased need
of Cesarean section in comparison with the 1st group (11,5%) (p<0,01). The
amount of newborns with weight<2500g from females of the 3 group was 20,2%,
the newborns of the 2 group - 9,3%. Food allergy in the first year kids was less
frequent in kids of the 1st group (19,4%), in active smokers’ newborns - 38,4%
(p<0,01).
Conclusions: Asthmatic patients are to stop smoking before pregnancy onset in
order to decrease pregnancy complications and to increase newborn health status.

P4082
Interest in hospitalized patients at the department of pulmonary diseases in
smoking cessation
Nada Lazovic, Julijana Antonovic, Tanja Suluburic, Ika Pesic. Department for
Smoking Cessation, Hospital, Cacak, Serbia Department for Pulmonary Diseases,
Hospital, Cacak, Serbia Department for Primary Care, Medical Centre, Cacak,
Serbia Department for Smoking Cessation, Clinical Centre, Belgrade, Serbia
Objectives: Study evaluates the results of smoking cessation(SC) patients, who
were hospital treated and whether have been certain diseases a motive strong
enough to SC.
Methods: Patients were at first valued with profile of tobacco use,Tobacco
dependence test and Motivational interview.Patients were, according to their diagnoses,divided into 6 groups (Tb,Ca,Asthma,COPD,Ac. resp. dis., Cardiovascular
dis.). Methods we used for quit smoke were 1. methods of short intervention and
2. program of change behavior for smoking cessation including pharmacological
therapy too.One year after, we evaluated the results.
Results: The treatment was done on the 451 patient-smoker: Tb-62, Ca-90,
Asthma-22, COPD-102, Ac. resp. dis.-146, Cardiovascular dis.-16. Short intervention accepted 382 (85%) of them, 26.4% stopped smoking, 42.2% reduced
smoking. Patients 69 were involved with SC method 2: 42.2% stopped smoking
and 37.5% reduced smoking. Evaluated by diagnoses, after a year of monitoring
patients, 23 with Tb (25,0%), 16 with Ca (17,39%), 2 with Asthma (2,17%), 30
COPD (32,6%) and 21 patient with Ac. pulm. dis. (22,82%) quitted smoking.
Patients 4 were on pharmacological therapy (NRT). Five patients died (4,7) during
the research (Ca).
Conclusions: It was expected that a bigger number of patients with Cancer would
quit smoking, but from our results it is seen that smoking was associated with
the illness mostly by the patients suffering from Tb (37%) and significantly less
by the patients suffering from Asthma, COPD and Ac. resp. dis.Patients with
Cardiovascular dis. weren’t interested in quit smoking, probably because they
spent less days in hospital.

P4083
Evaluation of the relationship between intention to quit and not smoking at
home
Vahid Moosavi 1 , Ali Abdolahinia 1 , Mohammadreza Masjedi 2 . 1 Research Unit,
Iranian Anti-Tobacco Association, Tehran, Islamic Republic of Iran; 2 Chronic
Respiratory Disease Research Center, National Research Institute of Tuberculosis
and Lung Disease, Tehran, Islamic Republic of Iran
Objective: This study aimed at evaluating the correlation between not smoking at
home and intention to quit.
Methods: This descriptive cross-sectional study was carried out in Tehran in 2011,
on 2,020 smokers. Information were collected by interviewers through a standardized questionnaire such as age of smoking onset, daily rate of smoking, price of
cigarettes, using labeled or non-labeled tobacco products, history of quit attempts,
cessation intention, water-pipe consumption, and knowledge about anti-tobacco
laws.
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Findings: In our sample (2020 smokers), the mean number of cigarettes smoked
daily was 14.4±10.9. This figure was 15.5±11.0 in married people and 12.6±10.5
in singles. A total of 433 (21.4%) smokers had adequate knowledge about antitobacco laws. In addition, 1,081 (53.5%) smokers had history of quit attempts and
729 (46.1%) reported water-pipe consumption. Rate of water-pipe consumption
among singles was twice the rate in married individuals. Among our understudy
subjects, 673 (33.3%) reported smoking at home; of which, 355 (52.7%) expressed
their intention for quitting smoking. Meanwhile, out of 1,330 (65.8%) smokers
who did not smoke at home, 834 (62.7%) stated that they would like to quit smoking. Chi-Square test revealed a significant association between tobacco smoking
at home and intention to quit.
Discussion: As this study and some other studies have shown, restrictions on
tobacco smoking at home can motivate smokers to quit smoking. Family has a
considerable role in increasing the intention of its members for smoking cessation
and not smoking at home. Family members can have a positive role in encouraging
other members to quit smoking or sustain their abstinence.

P4084
Mapping the tobacco retailers in Edirne, Turkey
Celal Karlikaya 1 , Huseyin Ince 2 , Nurcan Ozkan 3 . 1 Chest Diseases, Trakya Un.
Faculty of Medicine, Edirne, Turkey; 2 Architecture and City Planning, University
Edirne Technical Sciences Vocational School, Edirne, Turkey; 3 Primary
Education Department, Trakya University Faculty of Education, Edirne, Turkey
Objectives: Youth smoking rate is on the rise in Turkey. Although many marketing bans have been effectively implemented, regulations related to retail tobacco
outlets have gone unnoticed and have not been effectively supervised. In this study,
we aim to manifest that a lack of legal regulation related to the high retail tobacco
outlet density with displays.
Methods: In the center of Edirne, marketing environment, numbers and geographical distribution of retail tobacco outlets are documented and mapped with
geographical positions.
Results: There were 569 retail tobacco points of sale in 520 stores. We calculated
one tobacco retail outlet per 270 people. This retail outlet density rate is above the
country average and about four times higher than in Istanbul. Products especially
attracting children, such as chocolates, sweet candies and chewing gums were set
up near the tobacco stands and were easy for children to see and reach. It is seen
on the city map that 47% of retail tobacco outlets are within 100 m to education,
health or sport facilities.
Conclusions: We concluded that one of the reasons of the increasing prevalence of
cigarette use especially among adolescents in Turkey is deregulation of the retail
tobacco marketing environment during privatization process of national tobacco
monopoly. Using the mapping techniques can help to control retail marketing
environment.

P4085
Smoking prevalence and practice in special categories: Taxi drivers
Ioana Munteanu 1 , Florin Mihaltan 1 , Daniela Ivascu 2 . 1 Pneumology, 2 Somnology,
“Marius Nasta” Clinic, Bucharest, Romania
The goal of the survey was to estimate the prevalence of tobacco consumption on
taxi drivers and secondhand smoke (SHS) exposure in cabs. The study is important
because it is the first one made in Romania on this topic and there are a few of them
reported in medical publication.There are decisions of local counsel on banning
smoking in taxis for both driver and customer. The date were collected from a 5-10
min questioner which contain demographic data, Fagerström Nicotine Dependence
Scale and questions regarding smoking practice in the car. The questioners were
directly distribute to taxi drivers from three large taxi companies from Bucharest.
Results: 100 questioners were collect for statistical analysis from 400 taxi divers.
The lot was made by 94%men and 6%women; average age37.79±9.89years;
driving experience averaged 7.67±4.55years.hey work in shifts: 7.1% only in day,
63.6% in night and 29.3% in alternative. The work years on night shift average were 3.9±3.86. Smokers 70.7%, (average age 38.04±9.78years) Exsmokers
10.1%, Nonsmokers 19.2%. Number of cigarettes/day (0-5) 15.7%, 10/20 68.6%
and > 20% 15.7%. Nicotine dependence was high, 70% of smoker light their
cigarette in the first 5 minutes of waking. 35% of smoke in the taxi, if the customer
doesn’t express his opinion regarding smoking.
Conclusions: The prevalence of smoking is higher than the national average
(30%). The study group consists of young people who work at night and have a
high dependence on nicotine. There is company internal rules that bans smoking,
so many taxi drivers refrain from smoking in taxis, but not when they don’ t have
client. Smoke free policy can support a smoking cessation program among them.

P4086
A survey to assess smoking awareness and attitudes of staff at a local hospital
Joelle Azzopardi 1 , Sarah Degiovanni 2 , Luisa Farrugia 2 , Neville Calleja 3 ,
Charmaine Gauci 4 , Anne Buttigieg 4 , Stephen Montefort 1 . 1 Department of
Medicine, Mater Dei Hospital, Msida, Malta; 2 Department of Oncology, Sir Paul
Boffa Hospital, Floriana, Malta; 3 Department of Health Information and
Research, Ministry of Health, the Elderly and Community Care, Gwardamangia,
Malta; 4 Department of Health Promotion and Disease Prevention, Ministry of
Health, the Elderly and Community Care, Msida, Malta

Background: Rising smoking-related morbidity and mortality would be expected
to lead to increased awareness among hospital staff regarding the harmful effects
of cigarettes.
Aims and objectives: The aim is to assess the smoking habits of individuals
working within a hospital setting who are directly or indirectly exposed to patients
with smoking-related illnesses. The survey addresses health issues and attitudes
towards smoking. The timing is opportune in that Mater Dei Hospital Malta is to
be declared a totally smoke-free hospital.
Methods: A questionnaire was compiled, based on various tools validated in the
literature. These were distributed to all members of staff at our General Hospital,
targeting more than 3600 individuals.
Results: 27.1% of male and 24.8% of female staff are active smokers. Males were
significantly (p = 0.001) more likely to have started smoking at a younger age than
females. Almost half find difficulty in refraining from smoking in forbidden areas.
Only 22.2% of smokers refrain from smoking in hospital.The highest percentage of
smokers are in the youngest age group (18-25 years). 10.4% of doctors and 23.6%
of nurses are active smokers. 25.7% of non-smokers had previously smoked, the
greatest incentive for quitting being for health reasons. Most members of staff are
aware of the adverse effects of smoking and a number have symptoms suggestive
of smoking-related pathology.
Conclusions: Hospital staff mirror the general population with respect to smoking
habits and comorbidities. This is unacceptable and emphasizes the need to implement harsher measures whilst educating our hospital staff so that these in turn may
serve as educators to patients and hospital visitors.

P4087
Evaluation of smoking pattern and its correlation with addiction among
substance abusers
Mahshid Aryanpur 1 , Zahra Hessami 1 , Gholamreza Heydari 1 ,
Mohammadreza Aryan 1 , MohamadReza Masjedi 2 . 1 Tobacco Prevention and
Control Research Center (TPCRC), National Research Institute of Tuberculosis
and Lung Diseases, Tehran, Tehran, Islamic Republic of Iran; 2 National
Research Institute of Tuberculosis and Lung Diseases, National Research
Institute of Tuberculosis, Tehran, Islamic Republic of Iran
Introduction: Since tobacco consumption is not illegal, people are often not
considering it as an addictive substance. It has been revealed that young smokers
have a stronger desire and tendency to experience high risk behaviors and have a
greater risk of substance abuse.
Objective: This study aimed at evaluating the pattern of smoking and its effect on
initiation of substance abuse in those presenting to the rehabilitation centers and
substance abuse clinics.
Materials and methods: In this descriptive cross sectional study. 487 cases referred to the rehabilitation centers and substance abuse clinics in Tehran were
evaluated with a standard questionnaire.
Results: A total of462 person (95.9%) mentioned a history of smoking. There
were 435 (92.4%) smokers which 261 (57.7%) had moderate or high nicotine
dependence. A significant correlation was detected between first substance abuse
experience or daily substance abuse during the first 2 years following smoking
onset (P=0.006).
Those who started smoking at a younger age in our study started substance abuse
significantly sooner than others or developed a daily addiction to it. Using below
formula, we can anticipate how long after smoking experience one would probably
experience their first substance abuse (P=0.001).
First substance abuse experience age=7.72+0.78 (first smoke experience age)
Conclusion: A significant correlation exists between smoking and future substance
abuse. Therefore, efforts must be made to prevent tobacco consumption in the first
place. For those who are already smokers, preventive and supportive measures
must be undertaken to prevent substance abuse especially in the first two years
following smoking initiation.

P4088
Short-term effects of quitting smoking in TNF-α and interleukin-10 serum
and nasal lavage levels
Marceli Rocha Leite, Dionei Ramos, Rafaella Fagundes Xavier, Juliana Tiyaki
Ito, Fernanda Maria Machado Rodrigues, Juliana Nicolino, Alessandra Choqueta
de Toledo, Ercy Mara Cipulo Ramos. Phisiotherapy, UNESP - São Paulo State
University, Presidente Prudente, SP, Brazil
Some systemic benefits of quitting smoking are known, however, the immediate
effects on inflammatory biomarkers have not been well described. The purpose of
this study was to evaluate inflammatory biomarkers during a smoking cessation
program (SCP). Twenty two abstinent smokers (age 50 [40-55] years; 13 [6-38]
pack/years index; FEV1% 92,5 [87-104] enrolled in a SCP were evaluated at
baseline and after 7, 15, 30 and 60 days of abstinence. The measurements of TNFα
and interleukin-10 (IL-10) levels on nasal lavage and blood plasma (ELISA) and
exhaled carbon monoxide (eCO), carboxyhaemoglobin (COHb). Current smokers (n=9; age 54[50-60] years; 28[19-42] pack/years index; FEV1% 96 [82-104]
and non-smokers (n=8; age 53 [33-60] years; FEV1% 104,5 [93,5-106]) were
also evaluated at the same time points. Statistical analyses were performed using
One-way ANOVA followed by Tukey for parametric data and Kruskal-Wallis
test followed by Dunn’s test for non parametric data. There was a significant
decrease in eCO and COHb in abstinent smokers after 7, 15, 30 and 60 days of
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abstinence (p<0,0001). There was a significant decrease in TNF-α levels on nasal
lavage in abstinent smokers after 60 days of abstinence (p=0,0186). For TNF-α
levels on blond plasma and IL-10 on blond plasma and nasal lavage there was
no observed significant difference. The abstinence promoted decreased exCO and
COHb levels after 7 days, decreased in TNF-α levels on nasal lavage in 60 days
and of abstinence.

P4089
Is motivational Q-mat test useful to predict smoking cessation?
Zahra Hessami, Hooman Sharifi, Gholamreza Heydari, Mohammadreza Masjedi.
Tobacco Prevention and Control Research Center, National Research Institute of
Tuberculosis and Lung Diseases, Tehran, Islamic Republic of Iran
Background: Smoking is one of the major causes of cancer, heart and pulmonary
diseases. one of essential steps in tobacco control is persuading the smokers to
quit smoking. Encouraging smokers to the quit can be possible if the smoker has
enough motivation for quit. In this study we investigated abstinence rate after 6
months according to level of motivation to quit (Q-mat score) and level of nicotine
dependency (Fagerestrom score).
Material and method: This study was conducted on the volunteers of smoking
cessation clinic in Tehran.They underwent tests for nicotine dependence, motivation
degree assessment by FT and Q-mat test respectively. Thereafter, smokers started
the cessation program consisting in behavioral therapy and pharmacotherapy. Their
quit rate was by verified by telephone and through exhaled co measurement after
6 months.
Results: In this study 345 volunteers were studied from which 311 (90.1%) male.
The mean age was 37.6±11.04 years. After 6 months fallow up abstinence rate was
39%. The mean of Q-mat score was 15.8±5.1 (14.9-16.7 CI 95%) in participants
how stopped smoking and 15.4±5.1 (14.7-16.1CI 95%) among participants who
failed smoking cessation (p=0.4). The mean of FT was 5.2±2.6 (4.7-5.6 CI 95%)
in participants who stopped smoking and was 6±2.6 (5.7-6.4 CI 95%) among
participants failed (p=0.002).
Conclusion: The results of this study indicate that volunteers may have high
motivation to quit smoking however there was not correlation with the quit rate
after 6 months. Lower fagerestrom score is correlated with high quit rate. By
contrast, Q-mat score didn’t predict the success rate in the observed population.
Thus in this regards attention should be paid on high nicotine dependent smokers.

412. Assessing and treating childhood asthma
and allergy
P4090
Usefulness of paediatric dyspnoea scores for evaluative purpose in acute
wheeze
Jolita Bekhof, Ine Marije Bartels, Roelien Reimink, Paul Brand. Princess Amalia
Children’s Clinic, Isala Klinieken, Zwolle, Netherlands
Clinical dyspnea scores are the most commonly used methods to assess wheeze
severity and response to bronchodilator treatment in young children. We performed a prospective observational study to assess the (external) validity of 3
frequently used dyspnoea scores: Asthma Score (AS), Clinical Asthma Score
(CAS) and Pulmonary Index (PI), before and after bronchodilator treatment. We
studied 46 hospitalized children (0-8 yrs) with a wheeze exacerbation. Video and
audio recordings of breathing pattern and lung sounds were made before and after
salbutamol inhalation. 5 paediatricians and 4 nurse practitioners independently
reviewed these recordings and rated the degree of dyspnoea using the three scores.
This was repeated after 4 weeks to evaluate intra-observer reliability. Inter- and
intra-observer reliability were evaluated by intraclass correlation coefficient (ICC,
considered adequate when >0.70), responsiveness by Guyatt’s RR (considered
adequate when > 1.96). Differences in scores within and between observers were
larger than those before and after treatment.
Inter-, intraobserver reliability and responsiveness of three dyspnoea scores

AS
CAS
PI

Interobserver ICC

Intraobserver ICC

Guyatt’s RR

0.72
0.69
0.61

0.77
0.71
0.66

0.89
0.83
0.51

We conclude that the poor within- and between-observer reliability of these three
dyspnea scores renders them invalid for use as an evaluative instrument in children
0-8 years of age with an acute wheeze exacerbation.

P4091
Clinical scores for the assessment of acute dyspnoea in wheezing children:
Systematic review
Jolita Bekhof, Roelien Reimink, Paul Brand. Princess Amalia Children’s Clinic,
Isala Klinieken, Zwolle, Netherlands
A reliable, valid, and easy-to-use assessment of the degree of wheeze-associated
dyspnoea is important to provide individualised treatment for children with acute
asthma, wheeze or bronchiolitis.
We conducted a systematic review to assess validity, reliability, and utility of
all available paediatric dyspnoea scores. We searched Pubmed, Cochrane library,
National Guideline Clearinghouse, Embase and Cinahl for eligible studies. We
included studies describing the development or use of a score, assessing two or
more clinical symptoms and signs, for the assessment of severity of dyspnoea in
an acute episode of asthma, wheeze or bronchiolitis in children aged 0-18 years.
Study selection and data extraction was done independently by two reviewers.
Validity, reliability and utility of the retrieved dyspnoea scores were assessed by
15 quality criteria for clinimetric studies. We retrieved 41 articles describing 32
dyspnoea scores. Thirteen scores were judged unsuitable for clinical use, because
of insufficient face validity, use of items unsuitable for children, difficult scoring
system or need of auscultation skills, leaving 19 possibly useful scores. The
median number of quality criteria that could be assessed was 6 (range 5-10). The
median number of positively rated quality criteria was 2 (range 1-5). In conclusion,
none of the published dyspnoea scores has been sufficiently validated to allow
for clinically meaningful use in children with acute wheeze. Proper additional
validation of existing scores is warranted to allow clinicians and researchers to use
the available paediatric dyspnoea score for clinical or research purposes.

P4092
Clinical predictive rules to identify preschool wheezers at risk for subsequent
asthma: Can we rely on them? Could we improve their performance?
Sotirios Fouzas 1 , Eleni Skylogianni 1 , Kostas Bolis 1 , Kostas N. Priftis 2 , Michael
B. Anthracopoulos 1 , Paul L.P. Brand 3 . 1 Pediatric Respiratory Unit, University
Hospital, Patras, Greece; 2 Third Pediatric Department, Attikon Hospital, Athens
University Medical School, Athens, Greece; 3 Princess Amalia Children’s Clinic,
Isala Klinieken, Zwolle, Netherlands
Background: Various predictive rules have been developed to identify wheezy
preschoolers at risk for persistent asthma. The aim of this study was to evaluate
the performance of the asthma predictive index (API), modified API (mAPI),
and PIAMA score, and to examine whether the presence of reversible airflow
obstruction (RAO) could improve the prediction of later asthma.
Methods: This retrospective study included 92 children aged 6-8 years with recurrent wheeze who had regular follow-up for the last 4 years. Active asthma was
defined as doctor-diagnosed asthma or wheeze that required long-term medication
in the previous 12 months. RAO was defined as bronchodilator response ≥30%
for respiratory resistance and ≥35% for respiratory reactance determined with the
forced oscillation technique (FOT).
Results: Active asthma was present in 32 children (34.8%). 21 children (22.8%)
had positive API, 10 (10.9%) positive mAPI, and 55 (59.8%) had PIAMA score
≥20. RAO was documented in 25 children (27.2%). The stringent API had positive
and negative likelihood ratio (LR+ and LR–) 3.0 and 0.69 respectively. The mAPI
had LR+ 16.9 and LR– 0.73, and the PIAMA score LR+ 1.5 and LR– 0.52. The
combination of API (or mAPI) and RAO resulted in LR+ 3.8 and LR– 0.24 (LR+
3.2 and LR– 0.4, respectively), whereas the combination of PIAMA score and
RAO resulted in LR+ 1.4 and LR– 0.39.
Conclusion: All tested indices had limited overall ability to predict –especially
to rule-out– subsequent asthma in preschoolers with recurrent wheeze. Combination of asthma predictive models with FOT-determined RAO may improve the
prediction of later asthma in wheezy young children.

P4093
Recurrent respiratory symptoms in preschool children: What is the outcome
at school age?
S. Schokker 1,2 , T.W. de Vries 3 , J.H.W. Mulder 1,2 , A.A.P.H. Vaessen-Verberne 4 ,
E.J. Duiverman 5,2 , T. van der Molen 1,2 . 1 Dept. of General Practice, University of
Groningen, University Medical Center Groningen, Netherlands; 2 GRIAC
Research institute, University of Groningen, University Medical Center
Groningen, Netherlands; 3 Dept. of Paediatrics, Medical Centre Leeuwarden,
Leeuwarden, Netherlands; 4 Dept. of Paediatrics, Amphia Hospital, Breda,
Netherlands; 5 Dept of Paediatric Pulmonology and Paediatric Allergy, Beatrix
Children’s Hospital, University of Groningen, University Medical Center
Groningen, Netherlands
Background: Diagnosis in preschool children with symptoms like wheeze, cough
and shortness of breath is still a challenge. Therefore, we developed a questionnaire
for distinguishing children with persistent symptoms from children with transient
symptoms at preschool age.
Aim: To determine the outcome at school age in children with respiratory symptoms at preschool age and to determine the predictive value of this questionnaire.
Methods: Children with symptoms suggestive of asthma at young age are reinvestigated at school age. The cohort of children consists of 200 participants (mean age
3.0 yrs, 66% boys) enrolled in two clinical trials. Parents of these children filled
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out the diagnostic questionnaire at preschool age. At school age data on asthma
symptoms and medication use are collected using a questionnaire based on the
ISAAC.
Results: Data were collected in 127 children (age 11.5±1.3 yrs., 68% boys).
Parents reported asthma symptoms in the past 12 months in 57 children. Asthma
maintenance medication was used in the past 12 months in 38 children. The diagnostic questionnaire total score (0-100) was significantly different between children
with (n=63) or without symptoms and/or asthma medication use at follow-up (54
versus 42, p=0.005). Sensitivity, specificity, positive and negative predictive values
of the questionnaire were 40%, 82%, 69% and 56%, respectively.
Conclusions: These preliminary results show asthma symptoms and/or medication
use at school age in half of the children with respiratory symptoms at preschool
age. Further analyses of the final database are needed to draw definite conclusions
with regard to the diagnostic accuracy of this newly developed diagnostic tool.

P4094
Usefulness of the asthma predictive index in clinical practice: A systematic
review and clinical epidemiological analysis
Sotiris Fouzas 1 , Paul Brand 2 . 1 Paediatric Respiratory Unit, University Hospital,
Patras, Greece; 2 Princess Amalia Children’s Clinic, Isala Klinieken, Zwolle,
Netherlands
The Asthma Predictive Index (API) has been developed from follow-up data of the
Tucson population-based study to predict whether preschool children with wheeze
develop asthma by age 6 years. The stringent API (> 3 episodes of wheeze + one
or more major criteria [eczema; parental asthma] or two or more minor criteria
[allergic rhinitis; eosinophilia; wheezing apart from colds]) has been praised for
its simplicity and its ability to rule out later asthma.
We conducted a systematic review of studies using the API to predict the outcome
of preschool wheeze, using likelihood ratios (LR) and Bayes’ theorem to calculate the diagnostic value of the API to predict asthma in situations of different
prevalence of disease.
We found one study preliminary validating the API in the derivation cohort,
two studies validating the API in different birth cohorts, and one study using
the index in a clinical cohort. In the derivation cohort, the positive (LR+) and
negative likelihood ratios (LR-) were 7.3 and 0.8, respectively, indicating poor to
modest predictive value to rule asthma in or out at age 6. In the two population
validation studies, the LR- was comparable (0.68-0.87), whilst the LR+ was lower
(2.06-2.50). In the clinical study, LR+ was 2.1, LR- 0.72. In a clinical population
with pretest likelihood (prevalence) of asthma at age 6 of 40%, using the API
misclassifies 1 in 3 children with a negative, and 1 in 5 children with a positive
API.
We conclude that the API is insufficiently accurate to be used in predicting the
outcome of preschool wheezing in clinical practice.

P4095
Pulmonary function and inflammation discriminated by symptom-pattern
phenotypes in preschool wheezers
Elpis Hatziagorou, Fotis Kirvassilis, Vasiliki Avramidou, Ilektra Touliou,
John Tsanakas. 3rd Paediatric Dept, Paediatric Pulmonology Unit, Aristotle
University of Thessaloniki, Hippokration Hospital, Thessaloniki, Greece

P4096
The childhood asthma control test: Children versus parents
Sandra Voorend-van Bergen 1 , Mariëlle Pijnenburg 1 , Daan Caudri 1 ,
Hein Brackel 2 . 1 Pediatric Pulmonology, Erasmus University Medical Centre Sophia Children’s Hospital, Rotterdam, Netherlands; 2 Pediatrics, Catharina
Hospital, Eindhoven, Netherlands
Introduction: The Childhood Asthma Control Test (C-ACT) is a validated patientcompleted questionnaire to assess asthma control in children 4-11 years, which is
divided into two parts. One part is filled in by the child, the second part by the
parent.
Objectives: To compare asthma control scores between children and their parents.
Methods: Asthmatic children 4-11 years and their parents visiting our outpatient
asthma clinic in 2011, completed the C-ACT as part of routine patient care. Spearmans correlation and Intraclass Correlation Coefficient (ICC) between C-ACT by
child and parent were calculated. Both scores were expressed as percentage of the
maximum and pair wise compared using the Wilcoxon Signed Ranks Test and a
Bland-Altman plot.
Results: 272 children (aged 6.68 yrs, 66.8% male) and their parents participated.
Correlation between C-ACT-score between children and parents was moderate
(r=0.72, p<0.001); the ICC was reasonable (0.77, p<0.001). Children scored
median 75% (0-100) of the maximal score, whereas parents scored median 87%
(0-100). On average children scored 8.5% lower than parents (p<0.001, see figure
1). The difference between children and parents was independent of the child’s
age (p ANOVA=0.804).

Conclusions: Asthmatic children report significantly lower asthma control than
their parents using the C-ACT, irrespective of the child’s age. This may indicate
that parents underestimate asthmatic complaints of their children.

Background: The discrimination of episodic and multiple-trigger wheezing is
commonly used among preschoolers with wheeze. However, symptom-patterns of
wheeze have not been related to pulmonary function tests or markers of airway
inflammation.
Objective: We investigated whether multiple-trigger wheezers were more likely
to have abnormal FEV1 , increased ventilation inhomogeneity (LCI) and increased
fraction of exhaled nitric oxide (FeNO) than episodic wheezers. We also investigated whether multiple-trigger wheezers were more likely to have a positive
reversibility test, than episodic wheezers.
Methods: FeNO, LCI and FEV1 were measured in healthy children and those
with recurrent wheeze aged 4 to 6 years.
Results: Twenty-six control subjects and 25 wheezers (11 episodic and 14 multipletrigger wheezers) were tested. FEV1 FeNO and LCI did not differ significantly
among wheezers and healthy preschoolers. On average, LCI was abnormal in
18 wheezers (72%). Multiple-trigger wheezers had an average increase of 3. 1%
(P<0.0001) in LCI, compared with episodic wheezers. FEV1 and FeNO did not
differ significantly among episodic and multiple trigger wheezers. The presence
of current atopy was associated with higher FeNO (p=0.024) but did not influence
pulmonary function and LCI significantly. Eight out of the 25 (32%) wheezers
showed a significant increase in FEV1 and 15 out of the 25 (60%) wheezers
showed a significant decrease in LCI, after administration of inhaled salbutamol.
Conclusions: Multiple-trigger wheeze is associated with pulmonary function abnormalities independent of atopic status. LCI is the most sensitive indicator of
abnormal pulmonary function in preschool wheezers.

P4097
Level of asthma control among asthmatic children in Thessaloniki area in
northern Greece
Katerina Chrysaidou, Fotios Kirvassilis, Nikolaos Karantaglis, Kaliopi Kontouli,
Elpis Hatziagorou, John Tsanakas. Paediatric Respiratory Unit, 3rd Paediatric
Dept., Hippokration General Hospital, Aristotle University, Thessaloniki, Ghana
Background: In spite of the use of international guidelines for the diagnosis and
treatment of asthma, there is continuing evidence of poor asthma control among
asthmatic children. Level of asthma control has not been previously evaluated in
Greece.
Aim: To evaluate the level of asthma control among asthmatic children in the city
of Thessaloniki (Northern Greece).
Method: Parents of children > 2 years old with doctor’s diagnosis of asthma
interviewed by the same physician using a detailed questionnaire including asthma
symptoms, limitation of activities, need for rescue medication, asthma exacerbations and emergency visits. 365 children were examined either in Asthma Clinic,
or the Emergency Department from November 2010 to May 2011.
Results: Mean age of the children was 7.8 years. 93/365 (25.48%) of them
achieved adequate control of asthma, as defined by GINA (Global Initiative for
Asthma), 176/365 (48.22%) had partly controlled asthma, whereas uncontrolled
asthma was found in the 96/365 (26.3%) of the children. 104/365 (30%) of the
study population had used rescue medication for more than two days during the
previous week, whereas 70/365 (19.2%) of them reported limitation of activities
and 62/365 (17%) had nocturnal symptoms within the previous month.
Conclusions: One out four of the children suffering from asthma in Thessaloniki
area achieves control of the disease. An increased use of rescue medication for
more than two days was reported in 1/3 children, limitation of activities and
nocturnal symptoms in around 1/5 of the children.
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P4098
Can response to inhaled corticosteroids in preschool children with recurrent
wheezing predict asthma at age six years?
Ester Klaassen 1 , Kim van de Kant 1 , Quirijn Jobsis 1 , Steven Hovig 1 ,
Constant van Schayck 2 , Ger Rijkers 3 , Edward Dompeling 1 . 1 Department of
Paediatric Pulmonology, School for Public Health and Primary Care (CAPRHI),
Maastricht, Netherlands; 2 Department of General Practice, School for Public
Health and Primary Care (CAPRHI), Maastricht, Netherlands; 3 Department of
Medical Microbiology and Immunology, Sint Antonius Hospital, Nieuwegein,
Netherlands
Background: A reliable asthma diagnosis is not possible below the age of 6
years. Asthma is effectively treated by inhaled corticosteroids (ICS), however, ICS
efficacy in transient wheezers is questionable.
Aims and objectives: Prediction of asthma diagnosis at age 6 years by an ICS
response at age 2-4 years in recurrent wheezers.
Methods: From the Asthma DEtection and Monitoring (ADEM) study, 160 recurrent wheezers aged 2-4 years (≥2 episodes, ISAAC questionnaire) received 200μg
Beclomethasone for eight weeks. Before and after treatment symptom score (inversely to severity), airway resistance (Rint) before and after 300 μg Salbutamol,
Fractional exhaled Nitric Oxide (FeNO), and exhaled breath condensate markers
(pH, interleukin (IL) 1a, IL-2, IL-4, IL-5, IL-8, IL-10, IL-13, IFNg, sICAM, and
Eotaxin) were assessed. At the age of 6 years a final diagnose (asthma or transient
wheeze) was based on symptoms, lung function, and medication use. Analysis was
performed by logistic regression.
Results: At the age of 6 the study group consisted of 61 asthmatics and 99
transient wheezers. At the age of 2-4 years symptom score before (ORadjusted =0.86
95%CI=0.79-0.94, p<0.01), and after treatment (ORadjusted =0.88, 95%CI=0.810.96, p<0.01), and prebronchodilator Rint after treatment (ORunadjusted =2.80
95%CI=1.07-7.31, p=0.04) were significantly associated with asthma at the age of
6 years. However, all parameters tested did not change during treatment.
Conclusions: In recurrent wheezing children, asthma at 6 years was associated with more severe symptoms before and after ICS treatment and increased
prebronchodilator airway resistance after ICS treatment at 2-4 years of age.

P4099
Asthma-related quality of life in children: Correlation with asthma control
and lung function
Sandra Voorend-van Bergen 1 , Peter Merkus 2 , Anneke Landstra 3 , Hein Brackel 4 ,
Norbert van den Berg 5 , Johan de Jongste 1 , Anja Vaessen-Verberne 6 ,
Mariëlle Pijnenburg 1 . 1 Pediatric Pulmonology, Erasmus University Medical
Centre - Sophia Children’s Hospital, Rotterdam, Netherlands; 2 Pediatric
Pulmonology, Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands; 3 Pediatrics, Rijnstate Hospital, Arnhem, Netherlands; 4 Pediatrics,
Catharina Hospital, Eindhoven, Netherlands; 5 Pediatrics, Flevo Hospital,
Almere, Netherlands; 6 Pediatrics, Amphia Hospital, Breda, Netherlands
Introduction: Children with asthma often have sleep disturbances, absence from
school and limitations of physical activity that may reduce their quality of life
(QOL). Therefore, asthma-related QOL is an important endpoint in childhood
asthma.
Objectives: To assess QOL in children and adolescents with asthma, and to
correlate QOL with asthma control, lung function and FENO.
Methods: QOL was assessed by caregivers of asthmatic children aged 4-11 yrs
and by adolescents with asthma (12-18 yrs) using the Pediatric Asthma (Caregivers) Quality of Life Questionnaire (PAQLQ). PAQLQ scores were correlated
with asthma control (assessed by the (Childhood) Asthma Control Test ((C)-ACT)
and GINA classification) and with FEV1 and FENO.
Results: 221 children (mean age 10.5 yrs, 148 male, n=76 > 11 yrs) participated.
Median FEV1 was 97.1% (59-139) and median FeNO 18.6 ppb (4-170). Median
PAQLQ score of caregivers was 6.46 (3.69-7), with median sub domain scores
of 6.75 (activity) and 6.44 (emotional). Median PAQLQ score of adolescents was
6.18 (3.52-7), with sub domain scores of 6.10 (symptoms), 5.40 (activity) and 6.88
(emotional). Median PAQLQ score in children with controlled asthma (n=43) was
6.85 (5.54-7), in partly controlled asthma (n=84) 6.52 (4.23-7) and in uncontrolled
asthma (n=78) 5.92 (3.52-7) (p<0.05). PAQLQ scores correlated strongly with
(C)ACT scores (r= 0.604, p<0.05), but not with FeNO (r=0.048, p=0.49) or FEV1
(r= -0.168, p=0.35).
Conclusions: Caregivers reported few problems due to their child’s asthma whereas
adolescents reported lower QOL, in particular on activity. Pediatric asthma QOL
correlated strongly with asthma control, but not with FeNO and FEV1.

P4100
Assessment of quality of life in asthmatic children. A case- control study
Safaa Wafy 1 , Hosni Shaaban 2 , Esam Abd El-Monem 3 , Mohamed Mousa 3 .
1
Chest Department, Assiut University Hospital, Assiut, Egypt; 2 Community and
Public Health Department, Assiut University, Assiut, Egypt; 3 Community and
Public Health Department, El-Azhar University, Assiut, Egypt; 4 Community and
Public Health Department, El-Azhar University, Assiut, Egypt

Objective: To assess impairment in QOL in asthmatic children and to determine
the influencing factors.
Methods: 230 asthmatic outpatients, aged 7-18 years,from chest outpatient clinic
in school health insurance,Assiut,compared with another 272 non asthmatic patients.Two questionnaires were used for each patient;asthma questionnaire and St
George’s Respiratory Questionnaire(SGRQ)to assess QOL.
Results: Asthma affected boys more than girls(62.2%and37.8%).The mean age
of asthmatic children was 9.1±2.1 years.Allergic rhinitis were highly significant
associated with asthmatic patients.About40% diagnosed as uncontrolled asthma
based on their night awakenings,70%and 26.5% based on their activity limitation
and daytime symptoms.Severe asthma reported in 42.6%.Asthma affects quality
of life of all patients.There were significant differences between the two groups
as regard Symptom, Activity, Impact and Total score (all P < 0.0001)of St
George’.There was a negative correlation between asthma severity and quality-oflife score.Allergic rhinitis,was strongly and negatively associated with the overall
SGQLQ score(p =0.038).Lower QoL was associated with school absences,younger
females(<10 years)and among patients with poorer adherence to treatment.Asthma
affected all life style of the majority of patients as, physical exercise limitation,sleep
disturbance, and emotional function etc.
Conclusions: Bronchial asthma significantly affected QOL of children,so reduce
asthma severity and improve asthma symptom attempts to improve their QOL.

P4101
Effect of asthma control and quality of life on the use of alternative medicine
Ela Erdem, Yasemin Gokdemir, Refika Ersu, Fazilet Karakoc, Bulent Karadag.
Department of Pediatric Pulmonology, Marmara University School of Medicine,
Istanbul, Turkey
Asthma is the most common chronic lower respiratory tract disease of childhood.
It may affect the quality of life of the child and the parents. Nowadays, use of
alternative treatment (AT) methods are increased in treatment of asthma and/or
relief of symptoms. But there are limited studies showing the efficiency of AT and
evaluating the asssociation between asthma control and AT usage. We investigated
the prevalance of AT usage and effect of AT usage on asthma control and quality
of life in patients with asthma.
Study included 80 patients with asthma followed up in Pediatric Pulmonology
Department. “Pediatric Asthma Quality of Life Questionnaire” (PAQLQ) was used
to evaluate the quality of life; “Asthma Control Test” (ACT) and “Asthma Control
Questionnaire” (ACQ) were used to measure asthma control.
Mean age of the patients were 9.2±3.2. 63.8% of the patients used at least
one method of AT in their life besides the recommended treatment. The most
commonly used methods were; carob molasses (36.3%), herbals (%26.3), quails
(22.5%), honey in black radish (15%), chestnut honey (11.3%) and bee pollen
(5%), respectively. Of whole, 59.6% of the patients got benefit from AT. Mean
score of PAQLQ was 5.9±1.0. Parents with younger kids were found to use more
AT methods (p=0.002). There were no association between the use of AT and time
of the diagnosis of asthma, time of anti-inflammatory drugs usage, PAQLQ, ACT
and ACQ (p>0.05).
In conclusion, AT is frequently used in our patients. We found that there was no
effect of level of asthma control and quality of life on preferring AT.

P4102
Allergy and asthma severity
Svetlana Kamenov 1 , Lozana Markovic 1 , Borislav Kamenov 2 ,
Aleksandar Kamenov 3 . 1 Department of Pulmology, Health Center, Nis, Serbia;
2
Department of Immunology, Clinical Center, Nis, Serbia; 3 Department of
Vascular Surgery, Clinical Center, Nis, Serbia
Background: Asthma, allergic rhinitis (AR) and atopic dermatitis (AD) are
multifactorial illnesses determined by complex interplay between genetic and
environmental factors with different phenotype expression. The majority of asthmatics have AR and studies have shown that treatment of AR helps control asthma
symptoms. The objective of this study was to evaluate if the presence of AR and/or
AD interfere with asthma severity.
Methods: We evaluated 1,350 asthmatic children aged 0 – 18 years (median
9 years), attending Health Center Nis. These data were collected by standard
protocol and registered in a computer data base. Asthma diagnosis and severity
were established by GINA (1995) criteria. Skin prick tests (SPT) were performed
with common aeroallergen extracts and tests were considered positive if wheal
diameter greater than or equal 3 mm. Data were analyzed by chi square test.
Results: Asthma severity was mild in 61.8%, moderate in 28.0% and severe in
10.2%. Male to female ratio was 1.3:1. AR was present in 59% of the patients, AD
in 6.2%., and both AR and AD in 2.1%. Regardless asthma severity there was no
difference in the frequency of AR and/or AD among asthmatics. SPT was positive
to at least one allergen in 78% of patients. The frequency of SPT positivity was
58% in mild asthma and increased to 85% in severe asthma (p< 0,001).
Conclusion: Asthma severity was not related to the presence of AR and/or AD in
this group of asthmatic children, but there was a relationship in the frequency of
positive skin tests according to asthma severity.

Introduction: Health-related quality of life(HRQL)has become an increasingly
important issue in the management of asthma and it is now often used to evaluate
the effectiveness of antiasthma drugs.
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Assessment of facemask seal leakage from six VHC systems on two pediatric
simulated anatomical models under simulated breathing conditions
Zhen Xu 1 , Dirk Von Hollen 2 , Wenchi Hsu 1 , Ashwin Viswanath 2 ,
Kurt Nikander 2 , Richard Dalby 1 . 1 Department of Pharmaceutical Sciences,
University of Maryland, Baltimore, MD, United States; 2 Philips Respironics,
Respironics New Jersey, Inc., Parsippany, NJ, United States

Drug deposits were analyzed using HPLC. Results are presented as coefficient of
variation of the delivered doses.
The co-efficient of variation was highest for the conventional VHC for all test
conditions. Use of an anti-static VHC can minimize variability (improve reproducibility) in delivered dose under in vitro test conditions.

Facemasks establish the vital patient-device interface to facilitate drug delivery
from a pressurized metered dose inhaler (pMDI) with an attached valved holding
chamber (VHC). Leakage from a VHC facemask seal can reduce the delivered
dose. We used two pediatric simulated anatomical models (SAMs, Figure 1 Right)
to test the leakage from six VHC facemasks. Testing was conducted using an
apparatus which allowed reproducible facemask placement with a constant applied
force of 1.9kg.1 Each facemask with associated VHC (Figure 1 Left) was applied
to each SAM in turn. A constant flow of 15 L/min was extracted from the rear
of the SAM. The difference (TSI, L/min) between flow into the VHC and flow
exiting the SAM was measured using two flow meters (TSI Inc, Shoreview, MN).
The vertical location of the SAM in relation to the VHC was altered by 1 mm
increments until the minimum TSI (leakage) was found. Figure 1 Left shows the
minimum leakage for each VHC/facemask combination with each SAM.

P4105
Wheeze in preschool age is associated with pulmonary bacterial infection and
resolves after antibiotic therapy
Folke Brinkmann, Nicolaus Schwerk, Michael Kabech, Gesine Hansen.
University Children’s Hospital, Department of Pneumology, Allergy and
Neonatology, Hanover Medical School, Hanover, Germany
Introduction: Preschool children with persistent wheezing often respond insufficiently to conventional asthma therapy and management of persistent symptoms
is difficult and costly. Recent studies show that colonization of the airways with
H. influenzae, Strep. pneumoniae or M. catarrhalis is associated with an increased
risk for recurrent wheeze and asthma.
Objectives: We assessed the relevance of bacterial colonization and chronic airway
infection in preschool children with severe persistent wheezing and evaluated the
outcome of long-time antibiotic treatment on the clinical course in such children.
Methods: Preschool children (n=42) with severe persistent wheeze but no symptoms of acute pulmonary infection were investigated by bronchoscopy and bronchoalveolar lavage (BAL). Differential cell counts and microbiological and virological analyses were performed on BAL samples. Patients diagnosed with
bacterial infection were treated with antibiotics for a mean of 6 weeks (n=29). A
modified ISAAC questionnaire was used for follow-up assessment of children at
least 6 months after bronchoscopy.
Main results: Of the 42 children with severe wheezing, 34 (81%) showed a neutrophilic inflammation and 20 (59%) of this subgroup had elevated bacterial counts
suggesting infection. H. influenzae, Strep. pneumoniae and M. catarrhalis were
the most frequently isolated species. After treatment with appropriate antibiotics
92% of patients showed a marked improvement of symptoms upon follow-up
examination.
Conclusion: Chronic bacterial infections are relevant in a subgroup of preschool
children with persistent wheezing and such children benefit significantly from
antibiotic therapy.

Figure 1. Left: Facemask seal leakage (%); Top right: SAM 0; Bottom right: SAM 1.

There was a wide variation in leakage from different VHC facemasks and also
between SAMs. The smallest amount of leakage for both SAMs was seen with the
OptiChamber Diamond VHC with LiteTouch facemask.
Reference:
[1] Hsu et al. Proceedings of Respiratory Drug Delivery Europe 2011; www.
rddonline.com.

P4104
In vitro comparison of the effect of inhalation delay on the variability of the
delivered dose from valved holding chambers
Dirk Von Hollen, Paul Hancock, Ross Hatley, Kurt Nikander.
Philips Respironics, Respironics New Jersey, Inc., Parsippany, NJ, United States;
Respironics Respiratory Drug Delivery (UK) Ltd, Chichester, West Sussex, United
Kingdom
The valved holding chamber (VHC) has been designed to optimize delivery for
those using pressurized metered dose inhalers (pMDIs). We tested the effects on
delivered dose of increasing delay between pMDI actuation and flow through the
VHC, using both anti-static and conventional VHCs.
Ten anti-static Diamond (Diamond; Philips Respironics) VHCs, anti-static AeroChamber Plus Z-Stat and conventional AeroChamber Plus (Z-stat and AC Plus;
Monaghan Medical Corp.) VHCs were washed and air dried and six HFA albuterol
sulfate pMDIs (ProAir HFA, 90 μg albuterol, Teva Specialty Pharmaceuticals
LLC) were primed before use. For each run the pMDI was actuated into the VHC,
after a delay of 0, 5 or 10 s flow through the VHC and attached filter occurred at
an extraction flow rate of 5, 15 or 30 L/min for 10 s. The pMDI was actuated 10
times for each of the 10 VHCs of each brand at each delay/flow rate combination.
Table 1. Coefficient of variation for delivered dose at each time delay/flow rate combination
(n=10)
Time delay (s) / Flow rate (L/min) combination

(0 / 5)
(5 / 5)
(10 / 5)
(0 / 15)
(5 / 15)
(10 / 15)
(0 / 30)
(5 / 30)
(10 / 30)

Coefficient of variation (%)
Diamond

Z-Stat

AC Plus

5%
5%
7%
4%
4%
4%
2%
2%
6%

6%
8%
10%
4%
7%
6%
5%
4%
4%

8%
18%
16%
9%
14%
8%
7%
5%
12%

P4106
Hypothalamic-pituitary-adrenal axis suppression in children at Cape Town
allergy units – Prevalence and predictive factors
Ekkehard Zoellner 1 , Carl J. Lombard 2 , Ushma Galal 2 , Stephen Hough 3 ,
Elvis Irusen 4 , Eugene Weinberg 5 . 1 Paediatric Endocrine Unit, University of
Stellenbosch, Cape Town, Western Cape, South Africa; 2 Biostatistics Unit,
Medical Research Council, Cape Town, Western Cape, South Africa;
3
Endocrinology, University of Stellenbosch, Cape Town, Western Cape, South
Africa; 4 Allergy Unit, University of Stellenbosch, Cape Town, Western Cape,
South Africa; 5 Lung Institute, University of Cape Town, Western Cape, South
Africa
Background: Hypothalamic-pituitary-adrenal axis suppression (HPAS) is generally thought to be rare in children treated with corticosteroids (CS), since HPAS
may be partially masked by recovering HPA function.
Objective: To determine the prevalence & predictive factors for HPAS in children
treated with CS at the allergy clinics in Cape Town.
Methods: 143 asthmatic children, 5-18 years old, on inhaled CS (ICS) with
additional CS were recruited. Clinical features compatible with HPAS were documented. Daily and cumulative CS dose, adherence, asthma score and lung
functions were recorded. A metyrapone test was performed if the 08:00 hr cortisol
(C) was >83nmol/l. Spearman correlation coefficients (r) were calculated between
the post-metyrapone (PMTP) ACTH, 11-deoxycortisol
√ (11DOC), 11DOC+C, and
each variable. A multiple linear regression model of ACTH & a logistic regression
model for HPAS were developed.
Results: Prevalence: All HPAS 65.1 (56.5-72.9)%; low (PMTP 11DOC, 11DOC +
cortisol) 32.3 (23.7-40.9)%; low (PMTP ACTH, 11DOC, 11DOC + cortisol) 16.3
(9.3-23.3)%; hypocortisolaemia 6.1 (1.8-10.5)%. GIT symptoms in hypocortisolaemic children were associated with HPAS in 2/8 (p=0.016). Log daily NS/m2 was
associated with HPAS [OR=3.7 (1.1-13.6)]. Daily ICS + nasal steroid dose (NS)/m2
correlated with ACTH (r=-0.29, p<0.001). BMI (p=0.048),
poor adherence to ICS
√
(p<0.001) and NS (p=0.002) were predictive to ACTH.
Conclusions: About 2/3 of asthmatic children on CS may have a degree of HPAS.
In one third the adrenals may still be suppressed while hypothalamic-pituitary
function may have recovered. Predictive factors for HPAS are concomitant NS
use, BMI, adherence to ICS and NS.

P4107
Fatigue: A symptom of asthma in children?
Ghislaine van der Zande 1 , W.B. Vreede 1 , H. Heneweer 2 . 1 Paediatric
Pulmonology, DeKinderkliniek, Almere, Netherlands; 2 Master Program
Physician Assistant, Hogeschool Utrecht, Netherlands
Introduction: In children with symptoms of fatigue asthma is frequently diag-
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nosed. However fatigue is not mentioned as a symptom in definitions of asthma in
children.
Aim of the study: Exploration of the consistency between the symptom fatigue
and the diagnosis asthma in children. Consequently asthma can be diagnosed
earlier and faster and the care for these patients will improve.
Method: A retrospective analysis of the files of 440 patients between the age of
5 and 18 years with the diagnose Asthma de Novo between May 15th 2009 and
May 15th 2011. The data of patient characteristics, pulmonary function tests and
symptoms were analyzed.
Patients characteristics

Patients
Age
FEV1 in %
PD20 mcg
Fatigue

Boys

Girls

254 (58%)
9.9 (SD 3.1)
92.4 (42-135%)
835
127 (50,0%)

186 (42%)
11.0 (SD 3.6)
95.0 (38-133%)
713
101 (54.3%)

Results: There was an uneven distribution between boys (58%) and girls. The boys
had a average age of 9.9 years, the girls of 11.0 years. In both groups the various
pulmonary function parameters were abnormal. 52% of the patients complained
of fatigue. The distribution of symptoms in boys and girls is equally.

Figure 1. Symptoms in asthma.

Conclusion: Among children admitted to PICU for status asthmaticus, MgSO4
recipients stayed longer in PICU and in the hospital though their acute illness was
not significantly worse than those not receiving MgSO4 as observed by their initial
CBG, need for mechanical ventilation or presence of air space disease on chest
radiographs.

P4109
Systemic activity of two different dry powder combinations of inhaled
corticosteroids and long-acting β2-agonists in children with asthma assessed
by knemometry
Ole D. Wolthers 1 , Tushar Shah 2 . 1 Asthma and Allergy Clinic, Childrens’s Clinic
Randers, Randers, Denmark; 2 Global Respiratory Research and Development,
TEVA, Horsham, Denmark
Rationale: A combination of the inhaled corticosteroid budesonide and the longacting β2-agonist formoterol has been formulated in a novel dry powder inhaler,
Spiromax® .
Objective: To compare lower leg growth in children with asthma treated with
inhaled budesonide+formoterol (BF) delivered from the Spiromax inhaler with BF
from the Symbicort Turbohaler® .
Methods: Prebubescent children with persistent asthma (n=75, ages 6-11 years)
were included in a randomised, double-blind, double-dummy, placebo controlled,
three-way crossover study with active treatment and placebo periods of 2 weeks
duration. Lower leg length was measured by knemometry. Interventions were
inhaled BF 120+9 μg bid delivered from the Spiromax inhaler and BF 200+12 bid
μg from the Symbicort Turbohaler.
Results: The LS mean difference in lower leg growth rates between BF Spiromax
and Symbicort Turbohaler was -0.086 mm/week (95% confidence interval (CI)
-0.203, 0.032). The pre-specified non-inferiority margin was -0.200 mm/week, so,
the lower limit of the 95% CI was just outside this margin. The difference between
Spiromax and placebo was -0.20 mm/week (95% CI: -0.322, 0.086); P<0.001),
between Symbicort Turbohaler and placebo -0.118 mm/week (95% CI: -0.236,
-0.001; P=0.048).
Conclusions: The lower limit of the confidence interval was only marginally
outside of the prespecified non-inferiority margin. Further studies may be needed
for comparison of systemic activity of Spiromax and Symbicort Turbohaler before
firm conclusions may be drawn.
Research funding source: TEVA Branded Pharmaceutical Products R&D, Inc.,
Miami, USA.

Conclusion: Fatigue is the most frequently mentioned symptom of asthma in
children, after complaints during exercise, dyspnea and coughing. Fatigue is not a
specific symptom. The results can therefore only be an assumption. It is recommended to involve asthma in the differential diagnosis of unexplained fatigue in
children.

P4108
Role of MgSO4 in PICU management of children with status asthmaticus
Shahid Sheikh 1 , Nadeem Khan 2 , Melissa Frasure 3 , Nancy Ryan-Wenger 4 ,
Karen McCoy 1 . 1 Division of Pulmonary Medicine, Department of Pediatrics,
Nationwide Children Hospital and Ohio State University, Columbus, OH, United
States; 2 Division of Critical Care, Department of Pediatrics, Nationwide Children
Hospital and Ohio State University, Columbus, OH, United States; 3 Division of
Respiratory Care, Nationwide Children Hospital, Columbus, OH, United States;
4
Division of Nursing Research, Nationwide Children Hospital, Columbus, OH,
United States
Background: This retrospective study was done to understand the use of MgSO4
for treatment of children with status asthmaticus in a pediatric intensive care unit
(PICU).
Methods: Charts of all patients ≥5 years of age admitted to the PICU with
status asthmaticus, at Nationwide Children’s Hospital, Columbus, OH, between
2000-2007 were reviewed.
Results: Among 222 encounters, 203 received continuous albuterol, 216 received
IV steroids, 113 receive Terbutaline, 17 received mechanical ventilation, and 57
(25.7%) received MgSO4. All patients survived. Children who received MgSO4
vs. those who did, median PICU and hospital stay were one day longer and differences were significant. There were no significant differences between groups in
any other features. Significant improvements in median pH (p-0.027) and PaCO2
(p=0.017) were noted in both groups.

Age in years
Duration of Symptoms (years)
PICU Stay (days)
Hospital Stay (days)
Initial CBG (pH)
Initial CBG (PaCO2)
Last CBG (pH)
Last CBG (PaCO2)
Air space disease on CXR
Required Mechanical Ventilation

MgSO4 (n=57)
Median (Min–Max)

No MgSO4 (n=165)
Median (Min–Max)

p

11 (6–18)
10 (1–17)
2 (1–17)
4 (1–15)
7.36 (7.06–7.65)
38 (16–109)
7.44 (7.38–7.51)
35 (30–40)
16 (32.8%)
6 (10.5%)

10 (6–21)
9 (0–20)
1 (1–12)
3 (1–10)
7.36 (6.85–7.58)
38 (21–130)
7.39 (7.28–7.51)
38 (24–47)
39 (35.6%)
11 (6.7%)

NS
NS
0.038
0.002
NS
NS
0.009
NS
NS
NS

413. Airway infections in children: from risk
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P4110
Quality of life after acute bronchiolitis in infancy
Leif Bjarte Rolfsjord 1,2,3 , Håvard Ove Skjerven 1,2 , Petter Mowinckel 1 ,
Kai-Håkon Carlsen 1,2 , Egil Bakkeheim 1 , Karin C.L. Carlsen 1,2 . 1 Department of
Paediatrics, Oslo University Hospital, Oslo, Norway; 2 Institute of Clinical
Medicine, Faculty of Medicine, University of Oslo, Norway; 3 Department of
Paediatrics, Sykehuset Innlandet Hospital Trust, Elverum, Norway
Acute bronchiolitis, parental allergic disease, atopic eczema, male gender and
parental stress are risk factors for asthma development. Quality of life (QoL) may
be reduced in children with allergic disease, but prospective studies on risk factors
for reduced QoL in infants are lacking.
Aim: Are asthma risk factors, apart from acute bronchiolitis associated with QoL
nine months after hospitalization for bronchiolitis?
Methods: The Infant Toddler Quality of Life Questionnaire (ITQOL(TM)) was
sent to parents of 405 hospitalised infants included in a randomized clinical trial
testing the efficacy of racemic adrenaline, the Bronchiolitis All SE-study. The 13
domains were analyzed by multiple linear regression including age at hospitalization, gender, atopic eczema, parental asthma and parental allergic rhinitis (risk
factors).
Results: Risk factors were similar for the 209 infants (mean age 13.2 months) who
did and the 196 who did not return the questionnaire. Reduced QoL was found for
atopic eczema (Table 1), parental asthma and female gender (four, two and one
domain, respectively), but increased in children with parental allergic rhinitis (one
domain).
Effect on atopic eczema on QoL adjusted for asthma risk factors
Atopic eczema associated with
Overall health
Growth and development
Discomfort
Getting along

Change in QoL (95% CI)

p-values

–9.8 (–16.4, –3.1)
–4.5 (–8.1, –1.0)
–14.5 (–25.7, –3.2)
–12.5 (–18.7, –6.2)

0.004
0.01
0.01
<0.001

Multiple regression of the risk factors, results of atopic eczema.
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Age of hospitalization did not influence any scores.
Conclusion: QoL nine months after hospitalization for acute bronchiolitis was
negatively associated with atopic eczema, parental asthma and female gender.

P4111
Respiratory complication in children with dengue
Lucia Azevedo, Daniel Leal, Ana Menezes, Selma Sias, Miguel Aide,
Gesmar Herdy. Department of Pediatrics, Federal Fluminense University,
Niterói, RJ, Brazil
Dengue, emerging infectious disease, has been presenting more severe in the last
years. In children the diagnosis is difficult. The morbimortality is related to the
early recognition and appropriate management. The goal is to know the clinical
and laboratory features of children with dengue, hospitalized in the pediatric
emergency of the Antonio Pedro University Hospital. Were analyzed from 2006
to 2011 the records of 63 children, 25 (39.7%) of them with respiratory complication. All had pleural effusion: 17 (68%) to the right and 8 (32%) bilateral.
The age ranged between 2 and 12 years (mean = 8.2), the most was female 16
(64%). The symptoms were: fever, abdominal pain, vomiting and headache. All
had leukopenia and 23 (92%) thrombocytopenia. Ascite was found in 19 (76%)
and thickening of the gallbladder in 5 (20%). Hypoalbuminemia in 15 (60%) and
enzyme liver abnormalities in 21 (84%). The analysis was similar to that reported
in the literature differing only in sex.

P4112
Additive effect of air pollution particulate matter and cigarette smoke on
pneumococcal adhesion to lower airway cells
Reetika Suri 1 , Naseem Mushtaq 1 , Richard Waite 2 , Jonathan Grigg 1 . 1 Centre for
Paediatrics, Blizard Institute of Cell and Molecular Sciences, London, United
Kingdom; 2 Centre for Immunology and Infectious Disease, Blizard Institute of
Cell and Molecular Science, London, United Kingdom
Air pollution particulate matter (PM) and cigarette smoke (CS) are associated
with increased vulnerability of children to bacterial pneumonia. In epidemiological studies, PM and CS are considered independent variables. We previously
reported that PM10 (PM diameter <10μm) increases pneumococcal adhesion to
lower airway cells. Here we assessed whether PM and CS additively increase the
susceptibility of airway epithelial cells to pneumococcal infection. Monolayers of
the alveolar epithelial cell line A549 were exposed to sub-optimal doses of PM10
or cigarette smoke extract (CSE) for 3 hrs. The pollutants were washed off and
cells exposed to Streptococcus pneumoniae for 2 hrs at a multiplicity of infection
(MOI) of 100. After vigorous washing, cells were detached and lysed. Adherent
bacteria were assessed by quantitative culture. Data were compared by T tests.

Both PM10 and CSE stimulated pneumococcal adhesion. An additional increase
in pneumococcal adhesion was caused by PM10 and CSE combined. No decrease
in viability was observed by light microscopy. The data suggests that PM10 and
CSE additively increase vulnerability of airway cells to pneumococcal infection.
If confirmed in animal models, additive effects of PM10 and CSE should be
considered in epidemiological studies. Individuals at risk are likely to be living in
countries with high PM levels and high incidence of indoor smoking.

P4113
Neutrophil count trends in BAL samples from children being investigated for
chronic cough
Vanessa Algar 1 , Grace Choi 2 , Konstantinos Douros 3 , Mark Everard 3 . 1 Academic
Unit of Child Health, Sheffield University, Sheffield, United Kingdom; 2 School of
Medicine, Sheffield University, Sheffield, United Kingdom; 3 Respiratory
Paediatrics, Sheffield Children’s NHS Foundation Trust, Sheffield, United
Kingdom
Introduction: Investigating probable persistent bacterial bronchitis (PBB) with
a bronchoscopy allows the identification of infectious agents and quantification
of cellular responses in the paediatric population who rarely expectorate sputum
under the age of 10.
Methods: Bronchoscopies in children carried out 2010-11 were identified and

a retrospective case notes analysis done to identify those performed because of
chronic cough or proven/probable PBB. Bronchoalveolar lavage (BAL) samples
were analysed for standard bacterial culture, viral PCR and neutrophil count (%).
Results: 70 bronchoscopy BALs were analysed: 18.6% positive for bacterial and
viral culture (B pos/V pos); 35.7% positive for bacteria but negative for viruses
(B pos/V neg); 21.4% negative for bacteria but positive for viruses (B neg/V pos);
24.3% negative for both (B neg/V neg). Analysis of the BAL neutrophil count
(%) was performed with one-way ANOVA and Cuzick’s test for trend. For the
reasons of analysis the 4 groups were ordered as follows: group 1: B pos/V pos;
group 2: B pos/V neg; group 3: B neg/V pos; group 4 B neg/Vneg. The 4 groups
differ significantly (means±sd:45.7±30.7, 18.6±21.4, 20.4±22.9, 11.6±15.2, for
groups 1, 2, 3, and 4, respectively, p=0.001). Furthermore, a significant trend was
found across the 4 ordered groups (p=0.003).
Conclusion: The presence of bacteria and viruses is associated with a significantly
more neutrophils and thus a greater degree of inflammation than that induced by
bacteria alone and could explain why recurrent viral infections are a feature of
PBB.

P4114
Association between rhinovirus C infection and respiratory symptom severity
in an unselected pediatric population, the EUROPA-study
M.P. van der Schee 1,2 , J.G. Wildenbeest 3 , S. Hashimoto 1 , K.S.M. Benschop 3 ,
A.C. Schuurman 1 , N. Adriaens 1 , K.C. Wolthers 3 , A.B. Sprikkelman 2 ,
E.G. Haarman 4 , W.M.C. van Aalderen 2 , Peter J. Sterk 1 . 1 Respiratory Medicine,
Academic Medical Centre University of Amsterdam, Netherlands; 2 Paediatric
Pulmonology and Immunology, Academic Medical Centre University of
Amsterdam, Netherlands; 3 Medical Microbiology, Academic Medical Centre
University of Amsterdam, Netherlands; 4 Paediatric Pulmonology, VU University
Medical Centre, Amsterdam, Netherlands
Rationale: -In a paediatric population hospitalized for bronchiolitis rhinovirus
(RV) type C is associated with more severe respiratory symptoms as compared to
other RV genotypes (Bizzintino,ERJ,’11). RV infections in infants are linked to
the development of asthma but specific clinical features of RV-C infection in the
general population are unknown. We therefore aim to study the occurrence and
respiratory symptom severity associated with RV-C in an unselected paediatric
population.
Methods: -This is a cross-sectional study from the prospective EUROPA birth
cohort, aimed at early prediction of asthma (N=1207;0-3 years). Nose and throat
swabs were collected in both asymptomatic infants and infants whose parents
consulted the GP for wheeze or dyspnea. RV presence was tested using a 5’UTR
rtPCR with genotyping based on the VP4/VP2 region. Symptom severity was
assessed by parents scoring the presence and severity of 10 symptoms (range 0-50)
and by clinicians using the validated PRAM-score (range 0-12).
Results: -102 infants (13.3±5.5 months) presented with an infection of whom
53% had a positive RV PCR. RV-A, B & C were found in 35%, 4% and 24%
of cases, respectively. 2/17 asymptomatic infants tested positive for RV-A. RV
genotypes did not differ significantly regarding symptom severity as scored by
parents (μ±SD=14±6.4; p=0.75) and clinicians (1.5±1.9; 0.33).
Conclusion: -Rhinovirus-C infection occurred in 24% of the infants and is associated with similar symptom severity as other RV-genotypes. Since RV-C appears
to be commonly involved in wheezy episodes not requiring hospitalization, it’s
association with future development of asthma needs to be examined.

P4115
Sodium sulfite enhances rhinovirus-induced chemokine production in airway
epithelial cells
Hyun Hee Kim 1 , Yoon Hong Chun 2 , Jong-seo Yoon 2 , Joon Sung Lee 2 .
1
Pediatrics, Bucheon St. Mary’s Hospital, College of Medicine, The Catholic
University of Korea, Bucheon, Korea; 2 Pediatric Allergy, Seoul St. Mary’s
Hospital, College of Medicine, The Catholic University of Medicine, Seoul, Korea
Background: Sulfur dioxide is one of the most important air pollutants that can
adversely affect respiratory system. RV is a major cause of common cold and is a
major risk factor responsible for the exacerbation of asthma and chronic obstructive
pulmonary disease. An epidemiological study suggested that interactions between
sulfur dioxide and viral infections exacerbate respiratory disease. However, little
is known about the mechanism underlying these interactions.
Objective: We investigated the effects of sodium sulfite on the production of RVinduced chemokines such as IL-8, RANTES and INF-gamma inducible protein-10
(IP-10) in airway epithelial cells in vitro.
Methods: A549 airway epithelial cells were pretreated with 2,500 μM sodium
sulfite for 6 h at 37° and infected with RV-7 at 1 × 104 TCID50 /mL for 2 h at 33°.
The medium was replaced with a virus-free medium, and the cells were incubated
for 40 h at 33°. Cell culture supernatants and mRNA were harvested at 24 h and
48 h after sodium sulfite treatment. Production and mRNA expression of IL-8,
RANTES, and IP-10 in these harvests were assessed by ELISA and real-time PCR.
Results: RV induced the production and mRNA expression of IL-8, RANTES, and
IP-10 in the A549 cells. Sodium sulfite did not affect the viability of A549 cells or
RV replication under our experimental conditions. When the cells were pretreated
with sodium sulfite prior to RV infection, production and mRNA expression of
RV-induced IL-8, RANTES, and IP-10 were enhanced with no effect on cell
viability or RV replication.
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Conclusion: Our results suggest that sodium sulfite may potentiate the activity of
RV-induced diseases by increasing the production of IL-8, RANTES, and IP-10.

P4116
Differential responses of monolayer and differentiated airway epithelial cell
cultures to NTHi infection
Kirsty Wilson 1 , Lynne Bingle 2 , Colin Bingle 2 , Mark Everard 3 . 1 Infection and
Immunity, University of Sheffield, United Kingdom; 2 Clinical Dentistry,
University of Sheffield, United Kingdom; 3 Paediatric Respiratory Medicine,
Sheffield Children’s Hospital, Sheffield, United Kingdom
The innate defence functions of the lung require a patent airway epithelium and
infections are often associated with epithelial defects and phenotypic alterations.
Non-typeable Haemophilus influenzae (NTHi) one of the first bacterial species to
infect children, reduces innate defences, allowing further colonisation with other
pathogens, including RSV. We have established NTHi infections of lung derived
cell lines and primary airway cells in differentiated cultures prior to the establishment of secondary infections with RSV as a model for paediatric RSV infection.
A549, H292 and primary airway epithelial cells were grown in monolayer cultures
in transwell inserts. Differentiated cultures of tracheobronchial epithelial (TBE)
cells were grown at the ALI using established methods. The apical compartments
of established cultures were infected with increasing doses of GFP tagged NTHi
and followed for up to 7 days. Infection and cell viability was determined using
confocal microscopy and bacterial counts at each time point. A549 and H292 cells,
and undifferentiated primary cells became heavily infected and by day 7 almost
complete loss of cells was associated with a loss of viable bacteria. Cytokine
array studies showed that these cultures mounted limited cytokine responses. The
ALI TBE cell cultures had an enhanced ability to overcome the same bacterial
infections and this was associated with a marked cytokine response. This data
suggests that differentiated epithelial cell cultures have an enhanced ability to
overcome bacterial infection compared to monolayer cultures of epithelial cells.
This is likely due to the innate defensive shield secreted from these complex
cultures.

P4117
Video-assisted thoracoscopic surgery (VATS) and percutaneous drain
insertion (PDI) in childhood empyema
Iris De Schutter 1 , Susanne van Steijn 1 , Elke De Wachter 1 , Jan Lamote 2 ,
Dirk Smets 2 , Patrick Haentjens 3 , Anne Malfroot 1 . 1 Department of Pediatrics,
Pediatric Pulmonology, CF-Clinic and Pediatric Infectious Diseases, Universitair
Ziekenhuis Brussel (UZ Brussel), Belgium; 2 Department of Thoracic Surgery,
Universitair Ziekenhuis Brussel (UZ Brussel), Belgium; 3 Centre for Outcomes
Research and Laboratory for Experimental Surgery, Universitair Ziekenhuis
Brussel (UZ Brussel), Belgium
Introduction: Pediatric parapneumonic effusion (PPE) incidence increases.
Aims: To compare different treatment options in children with PPE.
Methods: Retrospective analysis of children with PPE, admitted from 01/01/200730/11/2011. PPE definition: ≥1cm fluid on US or CT, and/or an opacity on
chest X-ray of ≥50% of the hemithorax. Exclusion criteria: age <6m., trauma,
thoracotomy.
PDI and VATS were performed on clinical indication. VATS was reserved for
patients (pts) with insufficient clinical improvement.
Pts were treated as follows: Group A: no PDI/VATS. Group B: PDI. Group C:
VATS. Group D: PDI followed by VATS.
Results: 49 pts were included, F/M=23/26, median age 3.3y (range 0.8-14.8y);
15, 12, 11, and 11, in group A, B, C, and D, resp. Age, sex ratio and inflammatory
parameters were similar in all groups.
Total length of stay (LOS) was similar for groups B, C and D, but shorter for
group A (22 vs 18d, p=.023) Oxygen need was also shorter in group A compared
to the others (4 vs 12d, p<.001). PDI was performed earlier than VATS (4 vs 9d,
p=.011). Oxygen need and fever resolved earlier after intervention in group C than
in group B (3 vs 8d, p=.009 and 1 vs 6d, p=.04, resp). Time to drain removal, LOS
and duration of antibiotic treatment after intervention (3 vs 6d, p=.001; 11 vs 18d,
p=.004; and 10 vs 18d, p=.001) were shorter in group C than in group B. ICU stay
after intervention was similar in the 3 groups.
Conclusions: VATS is a good treatment option for PDI in children with PPE.
Clinical improvement was faster with VATS than with PDI, indicating that early
performed VATS might shorten LOS and duration of antibiotic treatment.

P4118
Cyst hydatid patients in a pediatric pulmonology department in Turkey
Ayse Tana Aslan, Tugba Eyuboglu. Gazi University, Pediatric Pulmonology,
Ankara, Turkey
Human hydatid disease due to Echinococcus granulosus is of worldwide importance in many countries.
The aim of this study is to review our experience in pediatric pulmonary hydatid
cysts focusing on clinical symptoms, location of the cyst, type of the intervention,
postoperative complications and long-term results.
Between January 2007- December 2011 there were 26 patients with Cyst Hydatid
Disease (CH) at Gazi University Pediatric Pulmonology Department. There were

26 patients with a mean age of 12,8 (8-18) years. Hydatid cysts were localized in
the lungs in 18 patients, in the liver in 14 patients. Nine patients have lung and
liver CH together. Two patients have vertebral, one patient has splenic and one
patient has surrenal involvement.
The most common symptoms were cough and chest pain. Cysts were found in
right lung in 6 patients, in left lung in 7 patients and bilateral in 4 patients. The
cysts were perforated into the bronchia in 3 patients.
Surgical treatment was performed in 15 patients. Cystotomy plus capitonage was
the most frequent administered surgical technique. The mean hospitalization time
was 14 days. There were no complication related to surgery such as pneumothorax
and infection. Nine patients had PAIR.
All of the patients recevied albendazole therapy and 6 patients recevied praziquantel therapy. Mean follow-up time was 17.6 (1-52) months. Six patients left the
follow-up.
There were two recurrence, one patient was with pulmonary CH and the other was
with vertebral CH. 18 patients continue to follow-up of without recurrence.
Cyst hydatic is an important public health problem especially in countries where
it is common in agriculture and animal husbandry.

P4119
Adjunct treatment of pneumonia in children 6-18 years old using a hand held
sputum induction device
Mary Aimee Uson 1 , Anjanette De Leon 2 , Bobby Balete 3 , Leslie Mae Domagas 4 ,
Joyce Raymond Punzalan 5 . 1 Department of Pediatrics, Our Lady of Lourdes
Hospital, Manila, Philippines; 2 Department of Pediatrics, Our Lady of Lourdes
Hospital, Manila, Philippines; 3 Department of Pediatrics, Our Lady of Lourdes
Hospital, Manila, Philippines; 4 Department of Pediatrics, Our Lady of Lourdes
Hospital, Manila, Philippines; 5 UP School of Statistics, University of Philippines,
Diliman, Quezon City, Philippines
Pneumonia is consistently a leading cause of mortality and morbidity in the Philippines; treatment is mainly antimicrobial. Lung Flute is a safe, hand held device
that helps effective induction of sputum. The objective of this study is to evaluate
the effectiveness of Lung Flute in sputum induction for relief of cough in children
6-18 years old admitted for Pediatric Community Acquired Pneumonia (PCAP)
PCAP B and PCAP C. Children ages 6-18 years old admitted with a diagnosis
of PCAP B or PCAP C were included. Patients diagnosed with PCAP A, PCAP
D and hyperreactive airway were excluded. Each subject was enrolled to Lung
Flute group or Control group by systematic randomization. Patients in the Lung
Flute group used Lung Flute 3x a day in addition to the treatment provided by
the physician. Pretested questionnaire on cough was answered by both groups.
McNemar test was used. Of the 35 subjects (CI 80%, alpha error 0.05), there
were more males than females with a mean age of 9 years old. Majority admitted
were diagnosed with PCAP B in Lung Flute group (73.4%) and Control group
(85%). There was significant decrease in the frequency of cough on Day 2 (p value
0.048954) and significant improvement on the quality of cough on Day 2 (p value
0.002627) and Day 3 (p value 0.022961). Significant improvement on the quality
of life on Day 1 and Day 2 was seen (p value 0.0004883, p value 0.002, p value
0.0000002384). Effective sputum induction was noted in both groups but earlier
improvement was seen in the Lung Flute group. Lung Flute is an effective device
in sputum induction and may someday be used as adjunct treatment of pneumonia.

P4120
Clinical characteristics of pediatric patients affected with human
metapneumovirus who needed hospital admittance in the western region of
Guatemala
Kenneth Escobar 1 , Carmen Castillo 1 , Fabiola Moscoso 2 , Mario Mejia 1 .
1
Department of Pediatrics, Hospital Regional de Occidente, Quetzalteanango,
Guatemala; 2 Central America and Panama Emergent Diseases Surveillance
Program, Hospital Regional de Occidente -CDC/CAP, Quetzaltenango,
Guatemala
Introduction: Human Metapneumovirus (hMPV) was described for the first time
on 2001 by van den Hoogen et al. as a cause of bronchiolitis in children, although
a world spread pathogen, very little is known about its epidemiological behavior
in latinamerican countries.
Aim: To review the clinical characteristics of children who needed admission to
our hospital due to a respiratory infection caused by hMPV.
Methods: We included in this review all pediatric patients admitted during 2010
& 2011 suffering from a viral respiratory tract infection, and had a polymerase
chain reaction positive to hMPV in a nasopharyngeal aspirate, sent to the CDC in
the US, for its accurate classification.
Results: We reviewed 102 clinical files. 56 were female, mean age 16 months.
Three symptoms were predominant in these patients: fever (n=89), cough (n=86)
and respiratory distress (n=57). An alveolar radiological pattern on chest X rays
was seen in 57% of the cases. White blood cell counts were normal although a
discrete neutrophilia was observed in most cases. C reactive protein mean value
27 mg.dl. None required mechanical ventilation. Mean time hospitalization was
7.4 days. There was no mortality reported in all cases. During the year 2011, no
hMPV infection was recorded, despite an intesive epidemiological surveillance.
Conclusions: hMPV is still an important cause of respiratory infection in children.
Even though, during this review the mortality rate was null. It called our attention
the bi anual pattern of appearance of this virus, because we did not record any
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hMPV case on 2011, but in this 2012 we are seeing a new increase in hMPV cases
in our region.

P4121
Acute lower respiratory tract infection and vitamin D status in children
Ayse Tana Aslan 1 , Tugba Eyuboglu 1 , Ozlem Gulbahar 2 , Secil Ozkan 3 .
1
Pediatric Pulmonology, Gazi University, Ankara, Turkey; 2 Biochemistry, Gazi
University, Ankara, Turkey; 3 Public Health, Gazi University, Ankara, Turkey

Results: Of the nine cases identified over last 17 years,adenovirus(n=7)was the
main organism implicated in the initial infection in keeping with description in
literature.Common referrals were for difficult or severe wheeze, exercise limitation,
recurrent respiratory infections or bronchiectasis.The diagnosis was made earlier
in children who had a persistent oxygen requirement or were admitted under the
care of respiratory paediatricians.
Age at initial illness and at diagnosis
Age, months, Median (range)

Childhood acute lower respiratory infection (ALRI) is one of the most common
reason for morbidity and mortality especially in developing countries. Predisposing
factors include season, nutrition, suboptimal immunization, lower socioeconomic
status, prematurity, underlying disease, tobacco exposure and vitamin D deficiency.
Vitamin D deficiency is the 25(OH)D levels below < 20 ng/ml, whereas vitamin
D insufficiency is defined as 25(OH)D 21-30 ng/ml. In a study in Turkey the
incidence of vitamin D deficiency in children was found 8% and insufficiency
25,5%.
In this study we aimed to describe vit D status in children with lower respiratory
infection. Between November 2010 and February 2011 63 children with acute
lower respiratory infection between 0.5-5 years of age and 59 age matched children
without respiratory symptoms were enrolled in the study. Both study and control
groups received vitamin D prophylaxis for one year and they have no predisposing
factors for ALRI. Vitamin D status of children with acute lower infection (mean
34,9 ng/ml) were compared with children without ALRI (mean 37,2 ng/ml). No
difference was found between the patient and the control group (p=0,38). In the
patient group 17 patients diagnosed to have ALRI again after February 2011 – after
one year period. In terms of ALRI recurrence, statistically significant difference
was found between vitamin D status normal and insufficient patients (p= 0,003).
In conclusion although there was no association between vitamin D status and
childhood ALRI, significant association was found between vitamin D status and
ALRI recurrence. Larger serial studies are needed for precise results.

P4122
Mycoplasma pneumoniae infection affects total eosinophil count, the serum
level of ECP, and interleukin-5 in atopic children
Jae-Won Oh, Joo-Hwa Kim, Ha-Baik Lee. Pediatrics, Hanyang University Guri
Hospital, Guri, Kyunggi-do, Republic of Korea
Background: A number of studies have outlined mechanisms by which mycoplasma infection may promote allergic lung inflammation. In addition, there
is increasing evidence from human studies suggesting that mycoplasma infection
contribute to asthma exacerbations, and severity with the change of cytokines. The
present study evaluated the change of serum levels of eosinophil count, eosinophil
cationic protein, and interleukin-5 in atopic children with Mycoplasma pneumonia
infection.
Method: We recruited 137 children including 44 atopic children with mycoplasma
pneumonia (Group 1), 34 non-atopic children with mycoplasma pneumonia (Group
2), 25 children with viral pneumonia (group 3), 34 non-atopic children with viral
pneumonia with mycoplasma infection (Group 4). The change of total eosinophil
count, serum levels of interleukin (IL)-5, eosinophil cationic protein were measured
at admission and at recovery for each group by using commercial ELISA.
Results: The serum level of IL-5 at admission was increased at recovery in group
1 (114±51.1 pg/mL at admission, 143.2±68.4 pg/mL at recovery). However,
Buserum eosinophil cationic protein concentrations were increased at clinical
recovery compared to the mean serum concentration at admission(49.5 pg/mL at
admission, 37.9 pg/mL at recovery in group 1; 38.2 pg/mL at admission, 27.8
pg/mL at recovery).
Conclusion: The outcomes of the present study implied changes of eosinophil and
its mediators during Mycoplasma infection may be associated with the mechanism
by which the Mycoplasma pneumoniae contribute to the development of airway
hypersensitivity.

Initial severe LRTI
Diagnosis confirmed

21 (12-54)
49 (18-171)

Conclusions: There is a significant delay in diagnosis of PBO in our experience.
Severe LRTI especially with adenovirus and a prolonged oxygen requirement at
initial presentation followed by persistent respiratory symptoms should prompt
further investigations.Confirmation of the diagnosis leads to better understanding
of the disease for the child with the opportunity to network with other children
with rare diseases, could lead to potentially disease modifying treatment like
Azithromycin and avoid unnecessary treatment for asthma.

P4124
Pneumatocoeles that required surgery in childhood: Report of 2 cases
V. Rozalia, Dimos Gidaris, Fotios Maris, Sofia Ioannidou, Dimitra Tzavella. 1st
Pediatric Department, Aristotle University, Thessaloniki, Greece
Pneumatocoeles are thin-walled filled with air cystic lesions that have been recognized as a potential complication of pneumonia. Although, they are usually
asymptomatic, they may enlarge and compress the adjacent lung and mediastinum.
The aim of this report is to describe 2 cases of severe pneumonia complicated by
pneumatocoeles that required surgical intervention.
Case 1
A one year old girl presented with a 2 day history of pyrexia. Radiological investigation revealed a right sided consolidation with pleural effusion. Pleural fluid
culture revealed staphylococcus aureus. Antibiotic treatment and drainage failed
and a CT scan on day 21 revealed an enlarging pneumatocoele on the right causing
mediastinal shift. The child developed acute respiratory failure; Successful decompression of the pneumatocoele was achieved after initial urgent needle aspiration.
Radiologic resolution was complete 2 months post initial presentation.
Case 2
A previously healthy 8 month old boy was admitted to our institution with a
tension pneumatocoele following a severe necrotic pneumonia. Blood culture was
positive for Pneumococcus type 3F. On auscultation there was dramatically decreased air entry on the left side. CXR and CT revealed hyperinflation,large air
cyst causing mediastinal shift to the right. Conservative management was initially
attempted, but when o-=xygen saturation decreased dramatically surgical excision
(pneumonectomy) was decided. The patient is now asymptomatic 2 months post
discharge
Conclusion: Tension pneumatocoeles, although rare, are a serious complication
of pneumonia that may need surgical intervention when the patient is in critical
condition.

414. Issues in neonatal and paediatric intensive
care
P4125
Educating fellows in CanMEDS physician roles via a quality
improvement-based curriculum
William Carey, Christopher Colby. Division of Neonatal Medicine, Mayo Clinic,
Rochester, MN, United States

P4123
Is there a delay in diagnosis of post infectious obliterative bronchiolitis
(PBO)?
Sonal Kansra 1 , Harish Vyas 1,2 , Alan Smyth 1,2 , John Somers 3 , Jayesh Bhatt 1 .
1
Paediatric Respiratory Medicine, Nottingham University Hospitals NHS Trust,
Nottingham, Nottinghamshire, United Kingdom; 2 Department of Child Health,
University of Nottingham, Nottinghamshire, United Kingdom; 3 Department of
Radiology, Nottingham University Hospitals NHS Trust, Nottingham,
Nottinghamshire, United Kingdom
Background: PBO, an orphan lung disease results following an antecedent severe
viral lower respiratory tract infection (LRTI),commonly due to adenovirus.The
clinical symptoms of PBO are non-specific.This may result in a significant delay
in diagnosis.
Methods: We retrospectively examined the medical records of children with PBO
to determine the time from initial illness to diagnosis based on clinical and
radiological criteria as follows:
1. History of antecedent viral LRTI
2. Evidence of airway obstruction (clinical or spirometry)
3. Radiological investigations consistent with PBO

Background: Of the many CanMEDS physician roles that have been adopted by
European medical educators, evidence suggests that several may be particularly
challenging to teach and assess, namely: Health Advocate, Collaborator, Scholar
and Manager.
Objective: Since Quality Improvement (QI) activities have been shown to provide
medical residents a means by which to learn skills relevant to the above CanMEDS
roles, we sought to determine whether a QI-based curriculum would afford our
fellows a robust, level-appropriate and assessable learning experience.
Methods: Our fellows participated in our division-level program of continuous
quality improvement. In doing so, they learned and applied QI principles as they
developed an evidence-based respiratory treatment protocol (RTP) intended to
reduce the incidence of chronic lung disease (CLD) among neonates born at <29
weeks gestation. To assess fellow competence in CanMEDS roles, the fellowship
program directors maintained educational portfolios for each fellow, including
self-reflections, competency-based evaluations and evidence of scholarship.
Results: Our fellows successfully implemented their RTP, then collected, analyzed
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and reported outcomes data to division leadership. Our fellows’ RTP reduced the
incidence of CLD nearly 50% within one year, results they have presented at
regional and national academic meetings. Last, this QI effort enabled one of our
fellows to earn credit toward her maintenance of certification by the American
Board of Pediatrics.
Conclusion: A QI-based curriculum may be an effective means by which to teach
and assess critical care fellows in the more challenging CanMEDS physician roles
while also improving respiratory outcomes.

P4126
The association of NQO1 C609 T polymorphism and the susceptibility of
bronchopulmonary dysplasia in preterm neonates
Aggeliki Daraki 1 , Sophia Zachaki 1 , Elena Polycarpou 2 , Christos Costalos 2 ,
Stavroula Gavrili 2 . 1 Laboratory of Health Physics & Environmental Health,
NCSR “Demokritos”, Athens, Greece; 2 Neonatal Intensive Unit, General District
Hospital Athens “Alexandra", Athens, Greece
Introduction: The development of bronchopulmonary dysplasia (BPD) involves
genetic and environmental factors. Supplemental oxygen can damage the pulmonary epithelium through the generation of reactive oxygen species (ROS). The
NAD(P)H:quinone oxidoreductase (NQO1) enzyme is involved in ROS detoxification. The encoding gene is subjected to the inactivating sense polymorphism
(C609 T). Individuals homozygous for the mutant allele (T/T) completely lack
NQO1 activity, whereas heterozygotes (C/T) have low enzyme activity. We conducted a case-control study to investigate the potential role of NQO1 inborn
polymorphism in BPD susceptibility.
Patients/Methods: The study enrolled 119 Greek premature neonates with gestational age ≤32 weeks; 42 developed BPD (case group) and 77 did not develop
BPD (control group). Genomic DNA was extracted from peripheral blood of all
neonates. NQO1 genotyping was performed by real-time PCR. The NQO1 gene
status was also evaluated in respect to gender.
Results: A different distribution of NQO1 genotypes was found between BPD
neonates and controls, with a higher frequency of variant genotypes (heterozygotes
C/T and homozygotes T/T) in BPD population (50% in BPD vs 28.6% in no BPD
neonates, p=0.046). Thus, a significantly higher frequency of the mutant T allele
was observed in BPD neonates as compared to controls (0.27 vs 0.17, p=0.058).
According to gender, we observed no genotypic differences.
Conclusion: The higher incidence of the C/T and T/T variant genotypes among
neonates who developed BPD suggests that the NQO1 C609 T inborn polymorphism
probably constitutes an early biomarker of BPD development.

P4127
Functional respiratory status in preterm children with and without
bronchopulmonary displasia
Irina Davydova, Tatiana Turti, Victor Altunin. Functional Department, Scientific
Centre of Children Health, Moscow, Russian Federation
Differences of Tidal Breath (TB) parameters in preterm infants with and without
Bronchopulmonary Displasia (BPD) may be connected not only with consequences
of Mechanical Lung Ventilation (MLV), but with a structural immaturity of the
respiratory system of preterm infants.
Aim: To identify differences of TB-parameters in preterm infants with and without
Bronchopulmonary Displasia up to 2 years old.
Material and methods: TB measurements in 33 preterm infants without BPD
(1) and 11 ones with BPD (2) with corrected age 1-3 months were performed
(MasterScreen, Jaeger, Germany). The median gestational age in group 1 was 32
weeks (29-35w), height was 56.7cm (49-63.7cm) and weight – 5.0kg (3.0-7.0kg),
and in group 2 - 29 weeks (27-32w), 54.5cm (47-63cm) and 4.8kg (2.9-6.8kg).
10–20 breathing cycles were evaluated. Six TB parameters were analyzed, but only
two were significant: time of reach Peak Tidal Expiratory Flow as a proportion of
total Expiratory time (tPTEF%tE) and expiratory Volume till Peak Tidal Expiratory
Flow as a proportion of total expiratory Volume (VePTEF%Ve).
Results: Significant differences between infants with and without BPD were not
found in anthropometric parameters with U-test (p<0.05). On comparison of TBparameters between both patient’s groups accordingly to the p-value of the ANOVA
we found significantly decreased tPTEF%tE and VePTEF%Ve in group 1 as well
as in group 2 (p=0.04 and p=0.03). In infants with BPD the mean tPTEF%tE was
19.0% (12.0-33.3) and mean VePTEF%Ve was 22.5% (17.8-32.2) in comparison
to tPTEF%tE 25.6% (16.8-36.9) and VePTEF%Ve 27.3% (19.7-36.7) in infants
without BPD.

P4128
Prolonged apnea, desaturations and bradycardia in infants with
bronchopulmonary dysplasia
Natalia Petrova 1 , Irina Dobrodeeva 2 , Yuriy Petrenko 1 , Natalia Treskina 1 ,
Tatyana Mamaeva 1 , Natalia Kiseleva 1 , Nikolay Shabalov 3 . 1 Neonatal, Almazov
Federal Heart, Blood and Endocrinology Centre, St. Petersburg, Russian
Federation; 2 Neonatal, Children’s Hospital No. 1, St. Petersburg, Russian
Federation; 3 Paediatric, Military Medical Academy, St. Petersburg, Russian
Federation
Objective: Apnea is a common breathing pattern in premature infants espe-

cially those with bronchopulmonary dysplasia (BPD). Our aim was to describe
occurrence of apnea, desaturations and bradycardia in infants with BPD.
Methods: We performed respiratory study in 25 premature infants with BPD and
25 non-BPD prematures (gestational age 26-30 weeks). Infants were examined
1–3 times at ages of less then 29 days, 29-50 days, more than 50 days. Proportion
of apnea of ≥20 s duration or events accompanied by oxygen saturation (SatO2 )
falls ≤80%, bradycardia ≤80 beats per minute in all apnea of ≥10 s duration was
analyzed.
Results: During the first 28 days infants with mild BPD had less prolonged apnea
than non-BPD infants (49% vs. 59%, P=0.08) and more events with SatO2 ≤80%
(43% vs. 27%, P<0.05). During the 2nd age interval there was no difference
between these groups. Infants with moderate to severe BPD had more apnea with
SatO2 ≤80% compared to infants with mild BPD and without BPD at the 2nd
(59%, 41% and 41%, resp.) and 3rd (50%, 18%, 0) age intervals. Bradycardia ≤80
beats per minute accompanied more apnea in infants with BPD, mostly in mild
disease (9% in the 1st, 11% in the 2d , 15% in the 3rd age interval), than in patients
without BPD (7%, 1%, 0, resp.). Main neurologic abnormalities appeared not to
differ among groups.
Conclusion: Infants with moderate to severe BPD are characterized by deep
SatO2 falls during apnea until the age of more than 50 days. Infants with mild
illness have similar proportion of prolonged apnea and apnea with SatO2 ≤80%
as prematures without BPD, when elder than 28 days. Apnea in BPD infants are
often accompanied by significant bradycardia.

P4129
Development of a quality of life instrument for children with
bronchopulmonary dysplasia
Lysbert Schaap 1 , Bertine M.J. Flokstra-de Blok 2,5 , Jet van der Hulst 3 , Anthony
E.J. Dubois 4,5 , Elianne J.L.E. Vrijlandt 4,5 . 1 Faculty of Medical Sciences,
University of Groningen, University Medical Center Groningen, Netherlands;
2
Department of General Practice, University of Groningen, University Medical
Center Groningen, Netherlands; 3 Faculty of Psychology, University of
Groningen, Netherlands; 4 Department of Paediatrics, Divison of Paediatric
Pulmonology and Allergy, University of Groningen, University Medical Center
Groningen, Netherlands; 5 GRIAC Research institute, University of Groningen,
University Medical Center Groningen, Netherlands
Background: Bronchopulmonary dysplasia (BPD) is a common complication of
preterm birth. It is associated with prolonged hospitalization, long-term pulmonary
morbidity and an increased risk for adverse neurodevelopmental outcome. The impact of these complications on health-related quality of life (HRQL) is not known
because there is no disease-specific instrument to measure HRQL available.
Aim: To develop a disease-specific questionnaire to measure HRQL in children
with BPD aged 4 to 8 years old.
Methods: Participants: children aged 4 to 8 years old with BPD. The first steps in
the development of a HRQL instrument are item generation and item reduction.
Sources for item generation were literature, expert opinion and parents of participants. For item reduction, parents indicated how much the items affected the
HRQL of their child. The clinical impact method and item analysis were used to
reduce items.
Results: 51 children participated in the study; 20 in item generation and 31 in item
reduction. 130 items were identified. With the clinical impact method 53 items
with an overall importance (OI) >1.00 were selected. Three items with highest
OI were ’easily distracted’ (2.52), ’having a cold for longer period of time’ (2.42)
and ’coughing’ (2.39). After item analysis, 47 items remained in the questionnaire. Items were linked to a variety of subjects such as pulmonary problems,
growth/nutrition, exercise, school, behavior, social and emotional functioning.
Conclusion: This is the first time the development of a disease-specific instrument
to measure HRQL in BPD has been undertaken. The items in the developed
questionnaire have clinical impact. The next step will be to determine validity of
these items.

P4130
Impact of electronic data monitoring on the incidence of hyperoxia in
premature neonates
Christopher Collura 1 , Marc Ellsworth 2 , Malinda Harris 2 , Grant Wilson 3 ,
William Carey 1 , Christopher Colby 1 . 1 Division of Neonatal Medicine, Mayo
Clinic, Rochester, MN, United States; 2 Department of Pediatric and Adolescent
Medicine, Mayo Clinic, Rochester, MN, United States; 3 Department of
Anesthesia, Mayo Clinic, Rochester, MN, United States
Background: Episodes of hyperoxia, a known risk factor for bronchopulmonary
dysplasia in premature neonates, most often are identified manually by care
providers.
Objective: We sought to determine whether an automated electronic data surveillance tool (DST) would reduce the rate of hyperoxic episodes in premature
neonates.
Methods: We studied all neonates born at <29 weeks gestation who were admitted
to our NICU between August 2008 - June 2010. Because a standardized respiratory
treatment protocol (RTP) for this same population had been introduced in early
2009, the study period was divided into three epochs (E) of equal duration as
follows: E1 - no RTP, no DS; E2 - with RTP, no DS; E3 - with RTP, with DS.
Because our standard clinical data systems collect data at 15 minute intervals, we
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prospectively defined a hyperoxic episode as three consecutive measurements (at
0, 15 and 30 minutes) of O2 sat >92%, the upper limit of the RTP.
During E1 and E2, O2 sats >92% were detected manually by the bedside nurses.
During E3, the DST analyzed clinical data and automatically notified the charge
nurse of a patient’s hyperoxic episode.
We retrospectively compared the rate of hyperoxic episodes of each epoch, using
the Chi-squared test to determine statistical significance.
Results: Neonates treated during E3 experienced fewer hyperoxic episodes than
those treated during E2 (17 v. 24 episodes per 1000 O2 sat measurements; p <
0.0001). These rates both were lower than that of E1 (41 episodes per 1000 O2 sat
measurements; p < 0.0001).
Conclusion: Use of a DST was associated with less frequent episodes of hyperoxia
among premature neonates and seemed to enhance the efficacy of a respiratory
treatment protocol.

P4131
G-CSF administration improves chronic lung disease caused by exposure to
high-concentration oxygen in neonatal mice
Isamu Hokuto, Takeshi Arimitsu, Yohei Matsuzaki, Kazushige Ikeda. Pediatrics,
Keio University School of Medicine, Shinjuku-ku, Tokyo, Japan
Background: Chronic lung disease (CLD) is a condition that results from the
inflammation-induced destruction and developmental arrest of the lungs of premature infants. To date, there is no effective treatment for CLD. Hematopoietic stem
cells have been reported to differentiate into pulmonary type II epithelial cells. It
is known that G-CSF acts on hematopoietic stem cells to mobilize them in the
peripheral blood. It has also been reported that G-CSF exerts anti-inflammatory
effects. In this study, we investigated wether G-CSF administration could improve
a mouse model of CLD caused by exposure to high-concentration oxygen.
Methods: Neonatal mice within 24 hours after birth were placed in 80% oxygen
or room air for 21 days. From day 23, pups were administered 0.5 micro gram/g
of G-CSF or saline for 5 days.The lungs were removed in postnatal week 6, and
lung sections were stained with HE and Massons’s trichrome and immunostained
for PCNA and α-SMA for histology.
Results: Compared with the control groups, the oxygen-exposed groups showed
a significant emphysematous change. The oxygen-exposed, G-CSF administered
group showed a significantly improvement in pulmonary emphysema than the
oxygen-exposed, saline administered group. There were no significant differences
in staining with Masson’s trichrome nor immunostaining for PCNA and α-SMA.
Discussion: G-CSF administration significantly improved a mouse model of CLD.
It is unclear whether G-CSF-mobilized peripheral blood stem cells differentiated
into pulmonary epithelial cells, whether G-CSF induced the proliferation and differentiation of type II epithelial cells, or whether G-CSF exerted anti-inflammatory
effects.

P4132
Gestation at delivery and outcome in CDH infants following fetoscopic
tracheal occlusion
Kamal Ali 1 , Dionysios Grigoratos 1 , Victoria Cornelius 2 , Kypros Nicolaides 3 ,
Mark Davenport 4 , Anne Greenough 1 . 1 Division of Asthma, Allergy and Lung
Biology, King’s College London, United Kingdom; 2 Primary Care and Public
Health Sciences, King’s College London, United Kingdom; 3 Harris Birthright
Fetal Assessment Unit, King’s College Hospital, London, United Kingdom;
4
Paediatric Surgery, King’s College Hospital, London, United Kingdom
Newborns with congenital diaphragmatic hernia (CDH) suffer substantial morbidity and mortality. In non-randomised studies, fetal endoscopic tracheal occlusion
(FETO) has improved survival, but is associated with an increased risk of premature
delivery.
Aims: To determine the mortality and morbidity of CDH infants who had undergone FETO and if this was adversely influenced by delivery prior to 35 weeks
gestational age (GA).
Methods: The outcome of all CDH infants born at King’s College Hospital who
had undergone FETO during 2004 to 2009 were reviewed. Their lung to head
ratios (LHR) pre and post FETO were recorded. Short-term outcomes included
the duration of mechanical ventilation, use of high frequency oscillation (HFO)
or inhaled nitric oxide therapy (iNO). Long term outcomes included: respiratory
gastrointestinal, neurological, surgical and musculoskeletal problems.
Results: Sixty one infants were born during the study period. The 33 infants who
were born < 35 weeks GA had a lower LHR prior to delivery (p<0.001) and
a lower change in LHR post FETO and prior to delivery (p<0.001); they also
had a longer duration of ventilation (p<0.001). Amongst the infants born <35
weeks GA survival to discharge was lower (18% versus 82%, p<0.001) and a
greater proportion required surgery for gastro-oesophageal reflux (50% versus 9%,
p=0.011).
Conclusion: CDH infants who have undergone FETO have greater mortality and
morbidity if born < 35 weeks GA, emphasising the need to reduce premature
delivery following FETO.

P4133
Delayed insertion of nasopharyngeal airway may result in failure to establish
oral feeding and prolonged hospitalization in infants with Pierre Robin
sequence
Jasneek Chawla, Fiona Ashton, Linda McCarthy. Department of Paediatric
Respiratory Medicine, Royal Hospital for Sick Children, Edinburgh, United
Kingdom
Introduction: Nasopharyngeal airway support (NPA) is established as a safe,
effective method of alleviating upper airway obstruction in infants born with the
Pierre Robin Sequence (PRS). It is the preferred intervention for infants referred
to our institution for respiratory assessment.
Aim: To determine if timing of 1st NPA insertion affects duration of hospitalization
for infants with PRS referred to RHSCE.
Methods: A retrospective case note review of the management of infants referred
to RHSCE with PRS from Oct 2009-Oct 2011 was performed.
Results: 12 infants were included in this study. 7/12 infants were successfully
discharged with NPA support. In 5/7 infants 1st NPA was inserted within 48hrs of
admission and discharge occurred at a median of 15 days. In the other 2 infants,
NPA was not inserted until day 6 & 10 of admission respectively. Only these 2
infants required nasogastric feeding on discharge. Parental training commenced
on average 5 days later and these infants required up to a week longer in hospital.
These delays did not however, impact on the timing of eventual cleft surgery.
3/12 infants were preterm and could not be managed initially with NPA due to
small size. These infants all required a period of non-invasive ventilation and also
had a longer hospital stay.
Conclusions: Our results suggest that delayed insertion of NPA in infants with PRS
may result in later establishment of oral feeding and prolonged hospitalization.
NPA insertion within 48hrs of admission is suggested as optimum. Preterm infants
are also identified as requiring a longer hospital stay with an alternative approach
to airway management.

P4134
Respiratory dead space but not neonatal lung disease is associated with lung
clearance index in preterm neonates
Roland Neumann 1 , Philipp Latzin 2 , J. Jane Pillow 3 , Cindy Thamrin 2 , Urs Frey 2 ,
Sven Schulzke 1,3 . 1 Department of Neonatology, University Children’s Hospital,
Basel, Switzerland; 2 Division of Respiratory Medicine, Department of
Paediatrics, Inselspital, University of Bern, Switzerland; 3 Centre for Neonatal
Research and Education, University of Western Australia, Perth, Australia
Background: Neonatal lung disease (NLD), gestational age per se (GA) and
breathing pattern may influence gas mixing efficiency in neonates.
Aims: To assess the effect of NLD, GA and breathing pattern on the lung clearance
index (LCI) in preterm and term neonates.
Methods: 236 preterm (GA 23-36 w) and 232 term healthy control infants from
two centres (Berne and Perth) were studied at a mean (standard deviation) postmenstrual age of 43.4 w (3.5) in quiet unsedated sleep using multiple breath washout
(MBW) with 4% sulphur hexafluoride and a mainstream ultrasonic flowmeter
(Spiroson Exhalyzer D, Ecomedics AG, Duernten, CH). Functional residual capacity (FRC) and LCI were calculated from the washout trace. Tidal volume (VT ),
respiratory rate (RR) and respiratory dead space (VD ) estimated from the molar
mass signal were calculated during 30 s of tidal breathing prior to MBW. We used
multivariable linear regression to analyse outcomes.
Results: Only RR (R2 =0.04, p<0.001) and VD /VT (R2 =0.16, p<0.001) were
positively associated with LCI. No other factors including presence of bronchopulmonary dysplasia, days of supplemental oxygen, GA, body size and body
proportions at birth and at test were significantly related to LCI. After adjusting
for VD /VT , RR was no longer significantly associated with LCI.
Conclusions: VD /VT is associated with LCI in preterm neonates and should be
considered as a relevant factor when assessing and interpreting LCI in infants. The
effect size of this association is moderate.

P4135
Effect of the level of volume-targeted ventilation on the spontaneous
respiratory activity of infants born at term
Olie Chowdhury, James Perera, Silke Lee, Simon Hannam, Gerrard Rafferty,
Anne Greenough. Division of Asthma, Allergy and Lung Biology, King’s College
London, United Kingdom
Prematurely born infants frequently breathe while being mechanically ventilated.
The pattern of their respiratory efforts with ventilator inflation influences outcome,
in particular active expiration leading to pneumothorax.
Aim: To compare patient-ventilator interactions in infants born at term at different
levels of volume-targeting (VT).
Methods: 15 infants, median gestational age 38 (range 34-41) weeks were studied
at a median postnatal age of five days. The infants were studied at VT levels
of 0, 4 and 6 ml/kg, applied in random order. Five infants were on conventional
ventilation (CMV) and 10 on triggered ventilation (PTV). Oesophageal, gastric
and airway pressures, flow and volume were simultaneously recorded for at least
five minutes at each VT level; 50 consecutive breaths were analysed at each VT
level.
Results: In the infants studied on CMV, active expiration was more common at
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a VT level of 4 ml/kg than at VT levels of 0 and 6 ml/kg (p<0.0001), whereas
in infants on PTV, active expiration was significantly lower at 4 ml/kg than at VT
levels of 0 and 6 ml/kg (p<0.0001) (Table). At each VT level, the occurrence of
active expiration differed significantly between ventilator modes.

No VT
VT 4 ml/kg
VT 6 ml/kg

CMV

PTV

p

48
77
42

56
37
48

<0.0001
<0.0001
0.003

with and without wheezing did not significantly differ in postmenstrual age and
body weight. Inspiratory wheezing had no relationship with LFT parameters.
In contrast, infants with expiratory wheezing had significant changes in their
breathing pattern and respiratory mechanics with increased tPTEF/TE (p=0.034),
end-expiratory flow (TEF10, p=0.027), airway resistance (p=0.005) and respiratory
resistance (p=0.036).
Conclusion: Computerized wheeze detection is easy to perform in unsedated
infants during natural sleep and may help to identify infants at risk of obstructive
airway disease.

Data are presented as % of inflations associated with active expiration.

Conclusion: The underlying mode of ventilation significantly influences whether
low compared to higher levels of volume targeting will increase active expiration.

P4136
Optimal PEEP in the first week of life in mechanically ventilated extremely
preterm newborn infants: Clinical setting vs. optimal seeting as registered by
forced oscillation technique (FOT)
Chiara Veneroni 1 , Linda Wallström 2 , Emanuela Zannin 1 , Raffaele Dellacà 1 ,
Richard Sindelar 2 . 1 Dipartimento di Bioingegneria, Politecnico di Milano
University, Milano, Italy; 2 Department of Women’s and Children’s Health,
Uppsala University, Uppsala, Sweden
Recently it has been shown that the use of forced oscillation technique (FOT)
allows identifying an optimal open-lung PEEP minimizing mechanical stress to
the lungs (Kostic P, Crit Care. 2011).
The aim of this study is to characterize the optimal mechanical PEEP settings in
the first week of life in mechanically ventilated preterm newborns and to compare
it to the PEEP set by current clinical approach.
Four preterm newborns (GA=23-27wks, BW=467-964g) were studied at the first,
third and seventh day of life. PEEP was increased by 2cmH2O above the clinically
set PEEP and then decreased by four 5-minute steps of 1cmH2O. For each step
total respiratory input reactance (Xrs) at 10Hz was measured at end-expiration by
sinusoidal FOT overimposed on ventilation waveform. The optimal mechanical
PEEP was defined as the PEEP at which the maximum of Xrs was reached
(Dellaca’, Int Care Med, 2011).
Mean±SD values of the clinically set PEEPs and the mechanically optimal PEEPs
are shown in the figure.

P4138
HRVC is the commonest rhinovirus group detected in children admitted to a
paediatric intensive care unit with respiratory illnesses
Desmond Cox 1,2 , Khoo Siew-Kim 2,3 , Zhang Guicheng 2 , Lindsay Katie 4 ,
Geoff Knight 5 , Anthony Keil 4 , Jack Goldblatt 2 , Ingrid Laing 2,3 ,
Joelene Bizzintino 2,3 , Peter Le Souef 1,2 . 1 Respiratory Medicine, Princess
Margaret Hospital, Perth, WA, Australia; 2 School of Paediatrics and Child
Health, University of Western Australia, Perth, WA, Australia; 3 Telethon Institute
for Child Health Research, Centre for Child Health Research, University of
Western Australia, Perth, WA, Australia; 4 Microbiology, Princess Margaret
Hospital, Perth, WA, Australia; 5 Paediatric Intensive Care Medicine, Princess
Margaret Hospital, Perth, WA, Australia
Introduction: Respiratory viruses account for a significant proportion of acute
admissions to the paediatric intensive care unit (PICU). Acute respiratory illnesses
(ARI) represent 10-15% of all admissions to PICU. Recent studies have shown that
human rhinovirus (HRV) was the most frequent virus detected in severe cases of
ARI admitted to a PICU. There has been no study to date examining the prevalence
of HRV groups (including the newly discovered HRVC group) in children admitted
to a PICU.
Aim: The aim of this study was to determine the prevalence of different HRV
groups in children with respiratory illnesses admitted to a tertiary PICU.
Methods: Nasopharyngeal aspirates (NPA) and clinical information were obtained
from children admitted with respiratory illnesses to PICU between March 2009 and
July 2011. RNA was extracted from NPA, and reversed transcribed. From cDNA,
a 2-step PCR of the HRV 5’NCR was used for HRV detection, and sequencing for
typing.
Results: NPA from 229 children admitted to PICU were analysed. HRV was the
commonest virus, being present in 93 (40.6%) samples examined, followed by
respiratory syncytial virus (RSV) which was identified in 50 (21.8%) samples. Of
the 77 NPA available for HRV typing, HRVC was found to be the commonest
HRV group detected, representing 42 (54.5%) of the samples identified. HRVA
group was found in 32 (41.5%) and HRVB in 3 (4%) of the samples analysed.
Conclusions: This study demonstrated that HRV is the commonest virus identified
in children admitted to a tertiary PICU with a respiratory illness. In addition,
HRVC was the commonest HRV group detected across all respiratory illnesses.

P4139
Use of high flow nasal oxygen (HFNO) for bronchiolitis in a general
paediatric ward: Preliminary experiences
Maggie Hufton, Gerard Millen, Chetna Kallappa, Titus Ninan. Paediatrics, Heart
of England Foundation Trust, Birmingham, United Kingdom

The higher inter-subject and day-by-day variability of the mechanically optimal
PEEP suggests that FOT could help in fine tuning PEEP settings related to the
lung mechanical changes over time in each patient. Future studies will be address
whether setting the mechanically optimal PEEP could be beneficial from a clinical
point of view.

P4137
Computerized quantification of wheezing in neonates: Relationship with
conventional lung function parameters
Hendrik Fischer, Silke Wilitzki, Hans Proquitté, Charles Roehr, Gerd Schmalisch.
Dept. of Neonatology, Charité University Medicine, Berlin, Germany
Objective: Computerized respiratory sound analysis has been used to evaluate
wheeze in infants, but it is not known whether the acoustic detection of wheeze
is associated with impaired lung function. The present study aimed to investigate
the relationship between wheeze detection and conventional parameters of lung
function testing (LFT).
Methods: Computerized lung sound analysis with quantification of wheezing
(PulmoTrack® ) was performed in 78 neonates at a median (IQR) postmenstrual
age of 48 (44-59) weeks and a body weight of 4818 (3835–6140) g. In the
same session, LFT was performed which included bodyplethysmography, tidal
breathing measurements, SF6 multiple breath washout, measurement of respiratory mechanics by the occlusion test, forced expiratory flow (V’maxFRC) by rapid
thoracoabdominal compression and capillary blood gas analysis.
Results: Wheezing >5% of the breathing cycle was detected in 41/78 (53%)
infants, 18/78 (23%) had inspiratory and 29/78 (37%) expiratory wheezing. Infants

Background: Viral bronchiolitis is a leading cause of hospitalisation. Interventions
to reduce morbidity are challenging. We evaluated HFNO in infants with acute
bronchiolitiis on a general paediatric ward. Previous HFNO experience has been
in a PICU or HDU settings.
Aim: To assess responses to HFNO in previously well children and in those with
underlying co morbidities.
Methods: Prospective study between November 2011 and February 2012. Inclusion
criteria were patients needing >30% Fi02 or a RR(respiratory rate)≥60/minute.
Results: Nine previously well infants, mean age 40 days (range 10-120 days)
were commenced on HFNO. Mean RR and pulse rate prior to initiating HFNO
was 73 and 146 respectively. Mean oxygen requirement was 37%. 5 patients had
observations done before 2 hours and then between 2-4 hours. A reduction in
mean RR to 54 at 2 hours and 47 at 4 hours was observed. The mean pulse
rate reduced to 132 and 102. Mean oxygen requirement was higher at 2 hours
(43%) but reduced at 4 hours (32%). No significant change in blood gases noted.
8 children responded well to HFNO. One patient required nasal CPAP.
Five children with underlying co morbidities and acute bronchiolitis were started
on HFNO. These children were older, mean age 270 days (range 60-630). Of these
5, 3 deteriorated on HFNO and required escalating interventions.
Conclusion: In previously well infants with bronchiolitis, HFNO is safe in a general paediatric ward setting and offers clinical benefits within 2-4 hours. Children
with underlying disorders may not respond as well and if no improvement is seen
within 4 hours, stepping up treatment may be desirable.
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The evaluation of lung function measured by impulse oscillometry method in
very low birth weight born children at preschool age
Meral Oruc 1 , Ayla Gunlemez 1 , Zeynep Seda Uyan 2 , Ayse Sevim Gokalp 1 ,
Nazan Kavas 1 , Gulcan Turker 1 , Ayse Engin Arisoy 1 . 1 Neonatology, Kocaeli
University, Kocaeli, Turkey; 2 Pediatric Pulmonology, Kocaeli University, Kocaeli,
Turkey
Introduction: Chronic lung disease is one of the most important complications
of prematurity and results in short and long-term morbidity. Survival of more prematurely born babies leads to an increase in the incidence of bronchopulmonary
dysplasia (BPD).
Aim: To evaluate the lung function of babies who were born under birth weight
of 1500 grams using impulse oscillometry in preschool age.
Methods: Eighty-six children who were 3-6 years old and followed in our neonatology clinic (born under birth weight of 1500 grams) were enrolled in the study
as the patient group and 40 term-born healthy children as the control group. The
demographic data of the patients, duration of mechanical ventilation and oxygen
therapy and presence of BPD were recorded. After routine physical examination,
lung functions of children were measured by impulse oscillometry. The data were
evaluated by SPSS 16 program.
Results: Forty-nine (57%) of 86 patients were non-BPD, 20 were mild BPD, 14
were moderate BPD and 3 were severe BPD. Weight and height of premature and
control groups were similar. There was a statistically significant difference between
the two groups in terms of resistance (R5,R10,R20), reactance (X5,X10,X20) and
resonant frequency (fres). The airway resistance was significantly higher and reactance was significantly lower in the premature group. However, there was no
difference between BPD and non-BPD groups.
Conclusion: Although premature babies can catch-up their peers at 3-4 years old
in terms of their body percentiles, their lungs still reflect the traces of prematurity.

P4141
Effects of salbutamol therapy on pulmonary mechanics and chronic lung
disease in very low birth weight infants
Oleksandr Mazulov 1 , Olga Yablon 1 , Konstantin Bertsun 2 , Evgeniy Vzhetson 2 .
1
Pediatric, Vinnitsa State Medical University, Vinnitsa, Ukraine; 2 Neonatal
Intensive Care, Vinnitsa Children’s Regional Hospital, Vinnitsa, Ukraine
Background: To determine the changes in pulmonary mechanics before and during salbutamol therapy and to evaluate the effect of salbutamol on the duration
of mechanical ventilation in very low birth weight (VLBW) ventilator-dependent
infants.
Methods: A prospective single-centre trial was conducted. Forty-three patients
(birth weight 600 to 1500 g, gestational age 24 to 32 weeks) who failed to be
weaned from the respirator at 7 to 14 days of age were enrolled; 23 infants
received a 7-day course of salbutamol (2.5 mg 4 times per day via nebulizer) and
20 patients were in the control group. A similar mean airway pressure (MAP)
and fractional inspired oxygen concentration (FiO2), respiratory system mechanics
(tidal volume (VT), respiratory compliance (Crs) and respiratory resistance (Rrs))
were measured before and on days 2, 5, and 7 of the study.
Results: There was a significant increase in Crs and VT in the salbutamol group
as compared with the control group (P<0.001). No major changes in Rrs were
observed. Salbutamol therapy significantly decreased FiO2 and MAP P<0.001)
and facilitated successful weaning from mechanical ventilation. In addition to a
shorter duration of mechanical ventilation (P<0.01), the occurrence of CLD (FiO2
> 0.21 at 36 weeks of corrected gestational age, chest radiograph changes) was
significantly decreased in the salbutamol group (P<0.01).
Conclusions: Our study indicate that salbutamol therapy in VLBW infants significantly improves lung’s mechanics and facilitates extubation in infants and reduces
the duration of mechanical ventilation and decreases CLD (at 28 days and 36
weeks) in a population of VLBW infants.

Results: The median tidal volume of breaths analysed was 3.75 (range 3.1 to 4.4)
ml. As the elastance unloading was increased, the lung model showed a greater
reduction in the elastic WOB than the increase of WOB of the ventilator.
Level of elastance unloading (cm H2 O/ml)

Elastic WOB
(cm H2 O.ml)

Lung model
Ventilator

None

0.5

1.0

1.5

2.0

27.5
0

25.0
4.3

16.0
7.0

12.7
12.4

7.9
13.5

The WOB in the lung model, however, was underestimated by the distortion of the
inflation pressure waveform due to the trigger delay.
Conclusion: Although elastance unloading during PAV enables transfer of the
WOB from the patient to ventilator, the infant has no support during the trigger
delay, thus the benefit is over-estimated.

P4143
Changes in respiratory system reactance (Xrs) during the first lung volume
recruitment in preterm lambs on high frequency oscillatory ventilation
(HFOV)
Emanuela Zannin, Miria Natile, David Tingay, Peter Dargaville, Maria
Luisa Ventura, Elisabeth Perkins, Risha Bhatia, Paolo Tagliabue, Raffaele Dellacà.
Dipartimento di Bioingegneria, Politecnico di Milano University, Milano, Italy
Neonatal Unit, MBBM Foundation, Monza, MB, Italy Department of
Neonatology, Royal Children’s Hospital, Melbourne, Australia Newborn and
Paediatric Intensive Care Unit, Royal Hobart Hospital, Hobart, Australia
Neonatal Research, Murdoch Childrens Research Institute, Melbourne, Australia
The aim of this study was to assess the dynamic changes in respiratory mechanics
during the first stepwise increase of mean airway pressure (MAP) in preterm lambs
receiving HFOV.
Six 132d preterm lambs were commenced on HFOV at MAP of 14 cmH2O and
frequency (fosc) of 10Hz. Five min after birth MAP was increased up to 30 cmH2O
in 2-min steps of 4 cmH2O. At the beginning (t0) and at the end (t1) of each
step fosc was reduced to measure Xrs at 5Hz. Lung volume (VL) changes were
simultaneously measured by electrical impedance tomography.
VL monotonically increased during the recruitment manoeuvre (RM). In average
only the 22±2% (mean±SD) of the total change occurring at each step immediately followed the change in MAP, while the remaining 78±2% occurred over
the next 2 min. Xrs at first decreased, then it increased over time stabilizing to a
higher value compared with the lower MAP step.

P4142
In vitro assessment of elastance unloading and work of breathing during
proportional assist ventilation
Olie Chowdhury, Gerrard Rafferty, Simon Hannam, Silke Lee, Anthony Milner,
Anne Greenough. Division of Asthma, Allergy and Lung Biology, King’s College
London, United Kingdom
Proportional assist ventilation (PAV) is a patient-triggered mode in which the
elastic and resistive work of breathing (WOB) can be unloaded. The unloading
level is set with the aim of achieving an optimal balance of the WOB between the
ventilator and the patient. In vitro studies, however, have shown that during PAV,
there are trigger delays and the pressure wave forms of the ventilator and lung
models differ which may influence the relationship between the level of unloading
and the WOB of the patient and ventilator.
Aim: To assess the WOB of the ventilator and a lung model with increasing
amounts of elastance unloading.
Methods: A dynamic lung model, with a compliance of 0.4ml/cmH2 O, was connected to a Stephanie ventilator in PAV mode. Elastance unloading was applied
in stepwise increments and pressure, flow and tidal volume were recorded. Pressure/volume loops were constructed, from which the WOB was calculated for the
ventilator and the lung model.

During the first RM of an immature lung, VL recruitment is a very-time dependent
phenomenon and when MAP is increased, stabilization to a higher lung volume
requires few minutes and is preceded by tissue distension. These data suggest that
monitoring lung mechanics during the first RM could maximise the efficacy of the
procedure minimising mechanical stress to lung tissues.
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415. Assessment of physical activity, exercise,
muscle function and clinical characteristics as
outcomes in physiotherapy and rehabilitation

P4146
Respiratory function, functional capacity, and physical activity in patients
with scleroderma
Naciye Vardar-Yagli 1 , Melda Saglam 1 , Ebru Calik 1 , Hulya Arikan 1 ,
Deniz Inal-Ince 1 , Sema Savci 2 , Ozge Ozalp 1 , Ali Akdogan 3 ,
Mehmet Yokusoglu 4 . 1 Department of Physiotherapy and Rehabilitation,
Hacettepe University, Faculty of Health Sciences, Ankara, Turkey; 2 School of
Physiotherapy and Rehabilitation, Dokuz Eylul University, Ankara, Turkey;
3
Department of Internal Medicine, Rheumatology Unit, Hacettepe University,
Faculty of Medicine, Ankara, Turkey; 4 Department of Cardiology, Gulhane
Military Medical Academy, Ankara, Turkey

P4144
Adequate physical activity in students with and without asthma
Eirini Grammatopoulou 1,2 , Emmanouil Skordilis 2 , Afroditi Evangelodimou 1 ,
Solon Karapanagiotis 1 , Michalis Spanos 1 , Aikaterini Haniotou 3 ,
Konstantinos Bartziokas 3 , Nektarios Stavrou. 1 Physical Therapy, Technological
and Educational Institution, Athens, Greece; 2 Physical Education and Sports
Science, National and Kapodistrian University, Athens, Greece; 3 Respiratory
Medicine, General Hospital of “Amalia Fleming”, Athens, Greece
Background: Early youth is decisive for the adoption of opinions concerning the
physical activity which contributes to the decrease of death risk due to chronic
diseases.
Aim: To examine differences in physical activities in young students with and
without asthma.
Method: 578 Physical therapy students in Athens, Greece, aged 18-30 (± 2.07)
participated in the study. Adequate physical activity was assessed according the
guidelines of the American Cardiology Association and the American College of
Sports Medicine (yes-no). Differences in physical activity between students with
and without asthma were examined through χ2.
Results: Only the 4.3% of the total sample reported diagnosed asthma. Adequate
physical activity was stated by 40% of students with asthma and by 55.3% of
students without asthma. No significant differences were found in physical activity
between the two groups (p=0.132). Students with asthma didn’t differ in physical
activity regarding gender, BMI, sleep duration, alcohol consumption, income, and
health-belief (p>0.05), while they differed as for smoking (p=0.018). Students
without asthma didn’t differ (p>0.05) in physical activity with regard to BMI,
sleep duration, alcohol consumption smoking, income, and their health-belief,
while they revealed differences as for sex (p<0.001).
Conclusion: The results of the present study in one hand are encouraging because
students with asthma were as active as those without asthma, but in the other hand
they are disappointing because both groups didn’t met American guidelines for
the adequate physical activity that have shown to contribute to chronic illnesses
prevention.

P4145
Cardiorespiratory fitness, pulmonary function and C-reactive protein levels
in adults with diabetes
Cristina Oliveira Francisco 1 , Aparecida Maria Catai 1 , Silvia C.G. Moura 1 ,
Sérgio L.B. Lopes 2 , Adriano M. Del Vale 2 , Angela M.O. Leal 2 . 1 Physiotherapy,
Federal University of Sao Carlos, SP, Brazil; 2 Medicine, Federal University of
Sao Carlos, SP, Brazil
Background/Aim: Diabetes Mellitus (DM) is associated with impairment of cardiorespiratory fitness and pulmonary function; increasing evidences have suggested
that comorbidities and systemic inflammation may be involved. The objective of
this study was evaluate changes in metabolic variables, C-reactive protein (CRP)
levels, cardiorespiratory fitness and pulmonary function in DM patients compared
with healthy subjects.
Methods: 19 men with diabetes (49±2 years) and 19 healthy control subjects
(51±1 years) were studied. All subjects performed a spirometry and an incremental
cardiopulmonary exercise test on a cycloergometer with electromagnetic breaking
(workload increases, range 13-22W/min). Cardiopulmonary data were continuously collected with a metabolic unit. Heart rate (HR) was continuously monitored.
Results: See table 1.
Table 1. Lung function, physical capacity parameters and CRP levels
Control (n=19)

DM (n=19)

P-values

0.66±0.15
5.73±0.01
101.0±2.1
99.3±2.5
80.4±1.2
100.6±6.6
94.7±5.0
149±3
158±5
1.08±0.02
24.17±0.7
14.11±0.8

0.88±0.21
8.39±0.36
103.4±3.0
103.9±3.0
82.2±0.9
115.6±5.8
89.9±3.5
139±2
135±6
1.14±0.03
18.91±0.7
12.17±2.5

NS
<0.001
NS
NS
NS
NS
NS
0.009
0.005
0.044
<0.001
0.044

CRP (mg/L)
HbA1c (%)
FVC (% pred)
FEV1 (% pred)
FEV1/FVC
FEF 25-75% (% pred)
PEF (% pred)
Peak HR (beats/min)
Work load (Watts)
RER
VO2peak (ml/kg/min)
VO2AT (ml/kg/min)

Aim: Scleroderma is a chronic multisystem disease of unknown origin, characterized by fibrosis on the connective tissue of skin and internal organs. Because
of pulmonary involvement, patients’ exercise tolerance is poor and functional
capacity is impaired. The purpose of this study was to compare lung function,
functional capacity, and physical activity, between patients with scleroderma and
healthy controls.
Materials and methods: Ten scleroderma patients (9F, 1M, 53.3±9.4 years) and
ten healthy controls (8F, 2M, 45.5±12.6 years) participated in the study. Pulmonary
function test was performed using spirometry. Functional capacity was evaluated
using six-minute walk test (6MWT). Heart rate, oxygen saturation, dyspnea and
fatigue perception using modified Borg Scale was recorded before and after the
test. Subject’s physical activity level was assessed using the International Physical
Activity Questionnaire (IPAQ).
Results: All scleroderma patients involved in this study had interstitial lung involvement. The FEV1 , FEF25-75% , and 6MWT distance were significantly, lower
in patients with scleroderma (p<0.05). The %6MWT distance of the patients was
64.5±23.2%. Oxygen desaturation, dyspnea and fatigue perception at the end of
6MWT were significantly higher in patients with scleroderma as compared with
the healthy controls (p<0.05). The IPAQ moderate physical activity score and
IPAQ total score were significantly lower in patients with scleroderma (p<0.05).
Conclusions: Lung function, functional exercise capacity, and physical activity
level is adversely affected in patients with scleroderma. Exercise training programs
may be useful in scleroderma patients.

P4147
Effects of exacerbation risk on symptoms and clinical characteristics in
patients with bronchiectasis
Ozge Ozalp 1 , Deniz Inal-Ince 1 , Ebru Calik 1 , Naciye Vardar-Yagli 1 ,
Melda Saglam 1 , Sema Savci 2 , Hulya Arikan 1 , Meral Bosnak-Guclu 3 ,
Lutfi Coplu 4 . 1 Physiotherapy and Rehabilitation, Hacettepe University, Faculty
of Health Sciences, Ankara, Turkey; 2 School of Physical Therapy and
Rehabilitation, Dokuz Eylul University, Izmir, Turkey; 3 Physiotherapy and
Rehabilitation, Gazi University, Faculty of Health Sciences, Ankara, Turkey;
4
Chest Medicine, Hacettepe University, Faculty of Medicine, Ankara, Turkey
Aim: Exacerbations may deteriorate symptoms and clinical features in patients
with bronchiectasis. The purpose of this study was to investigate effects of exacerbation risk on muscle strength, exercise capacity, dyspnea, fatigue, and quality of
life in patients with bronchiectasis.
Methods: Fifteen low risk patients (0 exacerbation per year) and 15 high risk
patients (≥1 exacerbations per year) participated in this study. Lung function,
quadriceps muscle strength (hand held dynamometer), dyspnea (modified Medical
Research Council dyspnea scale, MRC), fatigue (Fatigue Severity Scale, FSS),
exercise capacity (six-minute walk test, 6MWT), and cough specific (Leicester
Cough Questionnaire, LCQ) and general (Nottingham Health Profile, NHP) were
determined.
Results: No significant difference was found in lung function between the groups
(p>0.05). Number of females was significantly higher in high risk group as compared to low risk group (p<0.05). Quadriceps muscle strength, 6MWT distance,
and LCQ physical score were significantly lower; and MRC, FSS score, and
NHP energy, emotional reactions, pain, physical mobility, and total scores were
significantly higher in high risk bronchiectasis patients than those of low risk
patients (p<0.05).
Conclusion: High risk of having exacerbations adversely effects quadriceps
strength; exercise capacity, dyspnea and fatigue perception, and cough specific and
general health in patients with bronchiectasis. Number of exacerbations in the previous year may be a determinant of characteristics and function in bronchiectasis.

Means±SE. Student t test (p< 0.05).

Conclusion: The cardiorespiratory fitness is reduced in patients with diabetes but
the spirometric values are preserved, and the CRP did not differ of the control
subjects.
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P4148
Comparison of functional capacity, muscle strength, body composition in
patients with cystic fibrosis, non-cystic bronchiectasis and healthy controls
Meral Bosnak-Guclu 1 , Melda Saglam 2 , Zeynep Aribas 1 , Sema Savci 3 ,
Deniz Inal-Ince 2 , Hulya Arikan 2 , Ebru Yalcin 4 , Ugur Ozcelik 4 . 1 Department of
Physiotherapy and Rehabilitation, Gazi University, Faculty of Health Sciences,
Ankara, Turkey; 2 Department of Physiotherapy and Rehabilitation, Hacettepe
University, Faculty of Health Sciences, Ankara, Turkey; 3 School of Physiotherapy
and Rehabilitation, Dokuz Eylül University, Izmir, Turkey; 4 Department of
Pediatric Pulmonology, Hacettepe University, Ihsan Dogramaci Children’s
Hospital, Ankara, Turkey
Aim: We aimed to compare functional capacity, respiratory and peripheral muscle strength, and body composition in patients with cystic fibrosis, non-cystic
bronchiectasis and healthy controls.
Methods: 43 with bronchiectasis, 36 patients with cystic fibrosis, and 35 age-sex
matched controls were included. Body composition was evaluated using bioelectrical impedance analysis. Pulmonary function test was performed. Respiratory
muscle strength (MIP and MEP) was evaluated using a mouth pressure device,
quadriceps muscle strength using a dynamometer, functional capacity using sixminute walk test (6MWT).
Results: The weight, height, body mass index (BMI), and fat free mass, pulmonary
functions, MIP and MEP, quadriceps muscle strength, 6MWT distance, were significantly lower in patients with bronchiectasis and cystic fibrosis compared with
healthy controls (p<0.05). 24 patients (56%) with bronchiectasis, 23 (64%) patients
with cystic fibrosis had malnutrition. 12 (28%) bronchiectasis, 16 (44%) cystic
fibrosis patients’ MIP were weaker than 95%CI (80-150 cmH2 O) of the controls.
8 (19%) bronchiectasis, 8 (22%) cystic fibrosis patients’ 6MWT distance were
shorter than 95%CI (576-871 m) of the controls. 9 (21%) bronchiectasis, 7 (19%)
cystic fibrosis patients’ quadriceps muscle were weaker than 95%CI (160-500 N)
of the controls.
Conclusion: Body composition, pulmonary function, respiratory and peripheral
muscle strength and functional capacity are impaired in bronchiectasis and cystic fibrosis patients. Malnutrition may lead these impairments. Pulmonary rehabilitation
programs should be adjusted to improve these outcomes.

P4149
Peripheral and respiratory muscle strength in pulmonary artery
hypertension
Melda Saglam 1 , Naciye Vardar-Yagli 1 , Ebru Calik 1 , Hulya Arikan 1 ,
Sema Savci 2 , Deniz Inal-Ince 1 , Ozge Ozalp 1 , Ali Akdogan 2 ,
Mehmet Yokusoglu 2 , Lale Tokgozoglu 2 . 1 Department of Physiotherapy and
Rehabilitation, Hacettepe University, Faculty of Health Sciences, Ankara, Turkey;
2
School of Physiotherapy and Rehabilitation, Dokuz Eylul University, Izmir,
Turkey; 3 Department of Internal Medicine, Rheumatology Unit, Hacettepe
University, Faculty of Medicine, Ankara, Turkey; 4 Department of Cardiology,
Gulhane Military Medical Academy, Ankara, Turkey; 5 Department of Cardiology,
Hacettepe University, Faculty of Medicine, Ankara, Turkey
Background and aim: Pulmonary arterial hypertension (PAH) is a rare pulmonary
vascular disease characterized by increased pulmonary arterial pressure. The PAH
patients experience dyspnea and fatigue limiting performance in activities of daily
life. The aim of this study was to compare lung function, respiratory muscle
strength, and peripheral muscle strength between patients with PAH and healthy
subjects.
Materials and methods: Seventeen patients with PAH (4 M, 13 F) and fifteen
age-matched healthy controls (7 M, 8 F) participated in this study. Pulmonary
function test was performed using spirometry. Respiratory muscle strength was
measured using a mouth pressure device. Lower and upper peripheral muscle
strength was measured from quadriceps femoris, shoulder abductors a hand held
dynamometer, and hand grip was recorded.
Results: The mean pulmonary arterial pressure was 63.57±31.77 mmHg. In PAH
patients, maximal inspiratory pressure was significantly correlated with mean
pulmonary arterial pressure (r=-0.67, p<0.05). The mean maximal inspiratory
(p<0.0001) and expiratory muscle pressures (p=0.001) of patients with PAH
were significantly lower than those of healthy controls. Quadriceps muscle force
(p=0.05), shoulder abduction force (p<0.0001), and hand grip force (p=0.018)
were significantly lower in patients with PAH as compared with healthy controls.
Conclusions: High pulmonary arterial pressure results in reduced peripheral, inspiratory and expiratory muscle strength. Effects of respiratory and peripheral
muscle training in patients with PAH needs further investigation.

P4150
Comparison of exercise capacity, pulmonary functions, respiratory and
peripheral muscle strength between patients with idiopathic pulmonary
arterial hypertension and Eisenmenger syndrome
Rengin Demir 1 , Hulya Nilgun Gurses 1 , Semiramis Ozyilmaz 1 ,
Serdar Kucukoglu 2 . 1 Dept. of Cardiopulmonary Rehabilitation, 2 Deptt. of
Cardiology, Istanbul University, Institute of Cardiology, Istanbul, Turkey
This study was designed to compare exercise capacity, pulmonary functions, respiratory and peripheral muscle strength between patients with idiopathic pulmonary
arterial hypertension (IPAH) and Eisenmenger syndrome.Thirty-three patients with

PAH of either IPAH (mean age 45.31; 12 female and 4 male) or Eisenmenger
syndrome (mean age 38.41;10 female and 7 male) were studied. Exercise capacity
was determined by using six minute walk test. Also pulmonary functions, respiratory muscle strength (maximal inspiratory (MIP) and maximal expiratory (MEP)
pressure) and handgrip strength were measured. Unpaired-t, Mann-Whitney and
Fisher’s exact tests have been used for the statistical analysis of the data. There
were no significant differences in exercise capacity, respiratory and peripheral
muscle strength between the two groups. FVC% (p=0.0025), FEV1 % (p=0.01) and
PEF% (p=0.02) of patients with Eisenmenger syndrome were significantly lower
than those of patients with IPAH. In conclusion; exercise capacity, respiratory and
peripheral muscle strength were similar for patients with Eisenmenger syndrome
compared to those IPAH. In addition, the present study provides evidence that pulmonary functions are reduced in patients with Eisenmenger syndrome compared
with IPAH.

P4151
Associations between measurements of health related quality of life (HRQoL)
and physical activity (PA) in patients with interstitial lung disease (ILD)
Veronica Barbier 1 , Silvia Perez-Bogerd 1 , Miek Hornikx 1,2 , Daniel Langer 1,2 ,
Chris Burtin 1,2 , Hans Vanremoortel 1,2 , Heleen Demeyer 1,2 , Marc Decramer 1 ,
Wim Janssens 1 , Wim Wuyts 1 , Thierry Troosters 1,2 . 1 Pulmonary Rehabilitation
and Respiratory Division, UZ Gasthuisberg, Leuven, Belgium; 2 Faculty of
Kinesiology and Rehabilitation Sciences, Katholieke Universiteit Leuven, Belgium
Purpose: PA is not well studied in patients with ILD. It is unknown to what extent
PA relates to HRQoL in these patients. The aim of this study was to investigate
associations between HRQoL and PA.
Methods: We studied 54 patients with ILD (Age: 64m11 years; FVC: 81m23%;
DLCO: 45±13%). HRQoL was assessed by the Chronic Respiratory Disease Questionnaire (CRDQ) and the Saint Georges Respiratory Questionnaire (SGRQ). The
SenseWear Armband was used to assess PA. Mean steps (STEPS) and moderate
intense activity (MOD PA) were calculated over 7 consecutive days.
Results: Baseline characteristics are presented in Table 1.
Table 1. Baseline characteristics
MRC
6MWD (Meter)
SGRQ (Total)
CRDQ (Total)
STEPS (N/Day)
MOD PA (Min/Day)

2.7±0.9
482±112
40.9±15.2
86.0±16.7
6255±3343
24±38

Mean±SD.

Spearman Correlation Coefficients were used to examine relationships between
HRQoL questionnaires and PA (Table 2). The SGRQ and CRDQ correlated modestly to each other (r=-0.57; p<0.0001). No strong correlations were found between
HRQoL and relevant subdomains scores and measures of PA.
Table 2: Spearman Correlation Coefficients

SGRQ (Total)
SGRQ (Activity)
CRDQ (Total)
CRDQ (Dyspnea)
CRDQ (Fatique)

STEPS (N/Day)

MOD PA (Min/Day)

r=-0.18; p=0.20
r=-0.20; p=0.16
r=0.07; p=0.62
r=-0.17; p=0.22
r=0.21; p=0.14

r=-0.25; p=0.08
r=-0.11; p=0.46
r=0.17; p=0.25
r=0.03; p=0.82
r=0.08; p=0.58

Conclusion: The SGRQ and CRDQ are measuring similar concepts but HRQoL
is unrelated to PA levels in patients with ILD.

P4152
Thoracoabdominal dyssynchrony and it relationship with muscle strength in
patients with COPD: Preliminary results
Renata Basso 1 , Camila Pantoni 2 , Eloisa Regueiro 1 , Audrey Borghi-Silva 2 ,
Mauricio Jamami 1 , Valéria Pires Di Lorenzo 1 , Dirceu Costa 1,3 .
1
Physiotherapy-Postgraduate Programme in Physiotherapy/Laboratory of
Respiratory Physiotherapy, Universidade Federal de Sao Carlos - UFSCar, Sao
Carlos, SP, Brazil; 2 Physiotherapy-Postgraduate Programme in
Physiotherapy/Laboratory of Cardiovascular Physiotherapy, Universidade
Federal de Sao Carlos - UFSCar, Sao Carlos, SP, Brazil;
3
Physiotherapy-Postgraduate Programme in Rehabilitation Sciences,
Universidade Nove de Julho, Sao Paulo, SP, Brazil
Background: Upper limbs (UL) exercises can generate thoracoabdominal dyssynchrony (TD), which increase the dyspnea in patients with COPD. However, it is
unknown the influence of posture and inspiratory muscle strength (IMS) in TD.
Aim: To verify the TD in rest and UL exercises comparing sitting and standing
posture and IMS.
Methods: Fifteen patients with COPD (FEV1 47±16%pred, age 66±9, MIP
58±21cmH2 O) performed flexion-extension exercises at the shoulder (1), above
the shoulder (2) and horizontal abduction-adduction (3) in sitting and standing
postures. The respiratory inductive plethysmography was performed (LifeShirt)
and the Borg scale was reported. The PhRIB (Phase Relation during Inspiration),
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PhREB (during Expiration), PhRTB (Entire Breath) and PhAng (Phase Angle)
were analysed (repeated measures test). In addition, patients were divided in two
groups (MIP above and below 60%pred) (one-way ANOVA).
Results: The TD increased during exercises. There was a significant increase of
the variables (p<0.05) during exercise situation compared to rest in both studied
postures, without differences between them. The group with MIP below 60%pred
showed higher dyssynchrony in exercise 1 in sitting, and exercise 3 in standing.
There was no difference in dyspnea in both groups. Table 1 summarizes the results.

Sitting rest vs sitting
Standing rest vs standing
p-value

PhRiB

PhREB

PhRTB

PhAng

1
1, 2, 3
0.00

1, 2
1, 2, 3
0.00

1, 2
1, 2, 3
0.00

3
0.00

Conclusion: These preliminary results suggest that upper limb exercises cause
TD independent of the postures adopted. In additional, the results suggest that the
inspiratory muscle weakness seems get worse the dyssynchrony.
RB is a fellow of CAPES.

P4153
Correlation between daily physical activity using a compact accelerometer
and clinical parameters in patients with COPD
Masayuki Nakayama 1,2 , Masashi Bando 1 , Toshie Sekine 3 , Takaaki Kikuchi 4 ,
Naoko Mato 1 , Hideaki Yamasawa 1 , Koichi Itoh 2 , Yukihiko Sugiyama 1 .
1
Division of Pulmonary Medicine, Departmet of Internal Medicine, Jichi Medical
University, Shimotsuke, Tochigi, Japan; 2 Department of Internal Medicine,
Hitachiomiya Saiseikai Hospital, Hitachiomiya, Ibaraki, Japan; 3 Rehabilitation
Center, Jichi Medical University, Shimotsuke, Tochigi, Japan; 4 Rehabilitation
Center, Hitachiomiya Saiseikai Hospital, Hitachiomiya, Ibaraki, Japan
Background: Physical activity (PA) monitoring is becoming increasingly important in patients with COPD. However, the correlation between clinical parameters
in COPD and PA has not yet been well studied.
Objective: To evaluate the correlation between PA using a compact accelerometer
and clinical parameters in patients with COPD.
Methods: We studied daily physical activity in 30 stable COPD patients (29 males;
72.1±9.5 years of age; %FEV1 54.8±23.3%; GOLD classification I – 5 patients,
II – 11, III – 7, IV – 7; BMI 21.8±3.2 kg/m2 ) using a single-axis accelerometer
(Lifecorder, Suzuken, Japan) for 1 month. Five PA measures were monitored:
total energy expenditure (kcal/day), number of steps per day, walking distance
(meters/day), and the time spent performing PA (minutes/day) at light (below 3
metabolic equivalent values [METs]) and moderate (3–6 METs) intensities.
Clinical parameters included age, BMI, MRC scale, %FEV1 , six minute walk test
(6MWT; distance, oxygen saturation (SpO2 ), heart rate, dyspnea and leg fatigue
on Borg scale), and nutritional conditions (serum pre-albumin, transferrin, and
retinol-binding protein [RBP]).
Results: Significant differences (p<0.05) were observed between GOLD classifications for age, BMI, MRC scale, serum pre-albumin, RBP, 6MWT distance,
and minimal SpO2 during the 6MWT. However, no significant differences were
observed for Borg scale. Most clinical parameters were correlated significantly
with at least 1 PA measure. Notably, Borg scale and MRC scale were correlated
with 4 and 3 items, respectively.
Conclusion: Borg scale, although not significantly different among GOLD classifications, and MRC scale were strongly correlated with PA.
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What is the relationship between inspiratory capacity and different measures
of exercise capacity in patients with COPD?
Leila Donária 1 , Rafael Mesquita 1,2 , Camila Monteiro Mazzarin 1 , Isabel Cristina
Hilzert Genz 1 , Vanessa Suziane Probst 1,2 , Nidia Aparecida Hernandes 1,2 ,
Fábio Pitta 1 . 1 Laboratório de Pesquisa em Fisioterapia Pulmonar Departamento de Fisioterapia, Universidade Estadual de Londrina, PR, Brazil;
2
Centro de Pesquisa em Ciências da Saúde - Departamento de Fisioterapia,
Universidade Norte do Paraná, Londrina, PR, Brazil

Conclusion: The inspiratory capacity significantly contributes, albeit modestly,
to some key variables of exercise capacity tests. This indicates that a greater
ventilatory reserve may be related to better physical fitness, and hence to a lower
chance of hyperinflation.

P4155
Maximum voluntary ventilation is a better correlate of energy expenditure
during simple activities of daily living than measures of airflow obstruction or
respiratory muscle strength in patients with COPD
Vinícius Cavalheri 1,2 , Kylie Hill 2,3 , Leila Donária 1 , Carlos Augusto Camillo 1 ,
Fabio Pitta 1 . 1 Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP),
Department of Physiotherapy, Universidade Estadual de Londrina (UEL),
Londrina, PR, Brazil; 2 School of Physiotherapy and Curtin Health Innovation
Research Institute, Curtin University, Perth, WA, Australia; 3 Lung Institute of
Western Australia, University of Western Australia, Perth, WA, Australia
Background: In patients with chronic obstructive pulmonary disease (COPD),
the relationship between energy expenditure (EE) and measures of lung function
has attracted attention. Weak to moderate associations were demonstrated between
daily EE and measures of respiratory muscle strength, maximal voluntary ventilation (MVV), inspiratory capacity (IC) and forced expiratory volume in one second
(FEV1) in patients with moderate to severe disease. However, as this earlier work
measured EE over a 12-hour period, it is unclear to what extent the EE elicited
during individual and simple activities of daily living were associated with these
measures of lung function.
Objective: To explore the extent to which energy expenditure (EE) elicited during
individual and simple activities of daily living is associated with different measures
of lung function in patients with COPD.
Methods: Thirty-six patients (20 males; FEV1 48±15%predicted; body mass
index 25.7±8 kg · m-2) underwent assessment of lung function followed by measures of indirect calorimetry whilst performing five simple activities of daily living
(modified from the Glittre-test).
Results: MVV was the only parameter of lung function associated with EE elicited
during each activity of daily living as well as with the total EE over the 5 tasks
(0.39<r<0.54, p<0.05).
Conclusion: These data highlight the limited extent to which traditional measures
of lung function, such as the FEV1, are related to the functional performance of
patients with COPD, and confirm the role of MVV as a correlate of functionality
in this population.
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Sensation of leg effort at rest is related to lower peripheral muscle strength in
patients with COPD
Glenn Leemans 1,2,3 , Kris M.H. Ides 2,3 , Lieve De Backer 1,2 , Hilde Vaerenberg 2 ,
Kevin De Soomer 2 , Dirk Vissers 2,3 , Wilfried De Backer 1,2 . 1 Faculty of Medicine
and Health Sciences, University of Antwerp, Wilrijk, Antwerp, Belgium;
2
Respiratory Medicine, University Hospital Antwerp, Edegem, Antwerp, Belgium;
3
Department of Health Sciences, Artesis University College Antwerp, Merksem,
Antwerp, Belgium
Introduction: Sensation of leg effort (SLE) is known as a limiting factor in
exercise capacity during a maximal exercise test in patients with COPD. The Borg
scale scores this discomfort of the peripheral muscles before and during an exercise
test. A high score in a maximal exercise test is known to correlate with lower
skeletal muscle strength. However some patients experiencesome SLE l already at
rest before the exercise test and other do not.
Objective: To evaluate if SLE at rest before exercise also could be related to
peripheral muscle strength.

Background: Inspiratory capacity (IC) is an indirect measure of pulmonary hyperinflation in patients with chronic obstructive pulmonary disease (COPD), and
may be a limiting factor to exercise capacity in this population. However, the
relationship of IC with exercise capacity still needs to be better explored.
Objective: To investigate the relationship between inspiratory capacity and different measures of exercise capacity in subjects with COPD.
Methods: Thirty patients with COPD (16 men, 66±8 years, forced expiratory
volume in the first second [FEV1 ] 40±14% pred) were studied. Inspiratory capacity was assessed by post-bronchodilator spirometry, whereas exercise capacity
was assessed by the following three tests: six-minute walking test (6MWT), incremental symptom-limited cycle ergometry test (ISL) and constant work rate cycle
ergometry test (CWR), all tests performed according to international guidelines.
Results: In the 6MWT, IC (in liters) explained 18% (p=0.02) of the distance
walked, whereas in the ISL it explained 23% (p=0.008) of maximum work load
and 19% (p=0.02) of heart rate reached at the end of the test. In the CWR, IC
showed only a simple negative correlation with oxygen saturation at the end of the
test (r=-0.48).
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Methods: Data of 26 patients in a pulmonary rehabilitation program was analysed. The Borg scale SLE before the maximal incremental exercise test. Isometric
quadriceps force was assessed by a computerized dynamometer during a voluntary
maximal isometric contraction with the hip at 90° and the knee at 60° flexion. The
highest value was taken.
Results: SLEis light to moderate inversely correlated with isometric quadriceps
force which is expressed as the percentage of strength compared to that of a healthy
individual (Pearson r=0.408; p=0.039).
Conclusions: Lower quadriceps force seems to relate to higher leg effort compared
to those patients who do not experience any leg discomfort at all. However due
to the great range in quadriceps force, it is necessary to objectively measure
quadriceps force to have a good clinical impression of patient’s peripheral muscle
strength.

P4157
Measurement of quadriceps strength in patients with COPD using a
rig-supported handheld dynamometer
Wai Yee James, David Jolliffe, Kamrul Islam, Beverley Maclaughlin,
Christopher Griffiths, Maxine Gibbon, Jonathan Fenn, Dylan Morrisey,
Adrian Martineau. Centre for Primary Care and Public Health, Barts and the
London School of Medicine and Dentistry, Whitechapel, London, United Kingdom
Background: Quadriceps strength (QS) predicts prognosis in COPD. Measurement using a non portable isokinetic dynamometer (ID) is the gold standard.
Handheld dynamometers (HHD) are portable, but measurements of QS obtained
using unsupported HHD may be affected by operator strength. We therefore constructed a portable rig that can be bolted to a chair to support a HHD, and evaluated
its performance in measurement of QS in COPD patients.
Objectives: To determine whether use of a rig to support a HHD reduces interobserver variability in QS measurement, and generates data which correlate with
those obtained using an ID.
Methods: Two operators (A-male, BMI 25.5 kg/m2 ; B-female, BMI 19.3 kg/m2 )
measured QS using unsupported HHD (12 patients) and rig-supported HHD (15
patients); values obtained for each patient were compared between operators. QS
was then measured in 30 patients using both rig-supported HHD and ID; values
obtained for each patient were compared between methods.
Results: Measurements of QS obtained using unsupported HHD differed between
operator A vs. B (mean QS 49.5 kg vs 35.3 kg respectively; 95% CI for difference 5.9 to 22.6, p=0.003). Inter-observer variation was eliminated by use of the
portable rig to support the HHD (mean QS 32.1 kg vs. 32.1 kg for operators A vs.
B respectively; 95% CI for difference -1.4 to 1.5, p=0.96). Measures of QS using
rig-supported HHD vs. ID were highly correlated (r = 0.92; 95% CI 0.76 to 0.97,
p<0.001).
Conclusions: Use of a portable rig to support a HHD in the measurement of QS in
COPD patients eliminates observer effects, and generates values which correlate
highly with those obtained using the gold standard methodology.

P4158
A comparison of pulmonary function, functional exercise capacity and sleep
quality in patients with chronic obstructive pulmonary disease and
obstructive sleep apnea syndrome
Ebru Calik 1 , Nurel Bellur 1 , Hulya Arikan 1 , Naciye Vardar-Yagli 1 , Sema Savci 2 ,
Melda Saglam 1 , Deniz Inal-Ince 1 , Hakan Caliskan 1 , Meral Bosnak-Guclu 3 ,
Sadik Ardic 4 , Lutfi Coplu 5 . 1 Department of Physiotherapy and Rehabilitation,
Hacettepe Üniversitesi, Faculty of Health Sciences, Ankara, Turkey; 2 School of
Physiotherapy and Rehabilitation, Dokuz Eylul University, Izmir, Turkey;
3
Department of Physiotherapy and Rehabilitation, Gazi Üniversitesi, Faculty of
Health Sciences, Ankara, Turkey; 4 Department of Chest Medicine and Sleep
Center, Diskapi Yildirim Beyazit Education and Research Hospital, Ankara,
Turkey; 5 Department of Chest Medicine, Hacettepe University, Faculty of Health
Sciences, Ankara, Turkey
Aim: Chronic obstructive pulmonary disease (COPD) and obstructive sleep apnea syndrome (OSAS) are two diseases that are characterized by obstruction of
pulmonary airways. The aim of this study was to compare pulmonary function,
functional exercise capacity and sleep quality in patients with COPD and OSAS.
Materials and methods: Twenty-five COPD patients (21 M, 4 F) and 25 OSAS
patients (16 M, 9 F) participated in the study. Pulmonary function were measured
using a spirometer. Functional exercise capacity was evaluated using a six-minute
walk test (6MWT). Sleep quality was assessed using the Pittsburgh Sleep Quality
Index (PSQI).
Results: Parameters of pulmonary function, 6MWT distance and %6MWT distance
were significantly lower in patients with COPD than those of OSAS (p<0.05).
In patients with COPD, Borg dyspnea and fatigue were significantly increased
and oxygen saturation was significantly decreased during 6MWT compared with
OSAS patients (p<0.05). The PSQI sleep duration score was significantly lower,
and PSQI sleep disturbances and subjective sleep quality scores were significantly
higher in patients with OSAS (p<0.05).
Conclusion: Pulmonary function and functional exercise capacity deteriorated in
patients with COPD compared to OSAS patients. Exercise dyspnea and fatigue
increases and oxygen saturation decreases in patients with COPD. In comparison
with COPD patients, sleep duration and subjective sleep quality are adversely
affected in patients with OSAS. Differences in sleep quality and exercise rat-

ings in patients with OSAS may require special attention when implementing
rehabilitation programs.

P4159
Evaluation of preoperative and postoperative exercise capacity by using
six-minute walk test
Rengin Demir 1 , Ali Can Hatemi 2 , Serdar Kucukoglu 3 , Zerrin Yigit 3 , Hulya
Nilgun Gurses 1 . 1 Department of Cardiopulmonary Rehabilitation, Istanbul
University, Institute of Cardiology, Istanbul, Turkey; 2 Department of Cardiac
Surgery, Istanbul University, Institute of Cardiology, Istanbul, Turkey;
3
Department of Cardiology, Istanbul University, Institute of Cardiology, Istanbul,
Turkey
The aim of this study was to evaluate preoperative and postoperative exercise capacity of the patients by using six-minute walk test (6MWT) in patients electively
undergone coronary artery bypass surgery. Twenty-nine patients whose mean age
was 60.89 enrolled to the study. 6MWT was done at two time set (before operation
and at discharge from hospital). Heart rate, blood pressure and oxygen saturation
levels was noted, level of dyspnea and fatigue determined by Borg scale before and
after test and walking distances recorded after six minutes. Walking distance was
349 meters (66% of predicted values) before operation and 284 meters (54% of
predicted values) after operation. Decrease of walking distance after operation was
statistically significant (among measured and predicted values, p<0.0001). Heart
rate (p=0.0002), systolic blood pressure (p=0.0002), level of fatigue (p=0.008) was
significantly increased before and after operation and also diastolic blood pressure (p=0.01) was significantly increased after operation after 6MWT. Decrease
of oxygen saturation was significant both the tests before and after operations
(p=0.02, p=0.01). Although heart rate, blood pressure, level of fatique changes
before and after 6MWT was not significant before and after CABG, decrease of
oxygen saturation after CABG was significant (p=0.004). Conclusion of this study,
CABG significantly reduces exercise capacity in the early postoperative course and
although this reduce, similar increase of cardiopulmonary parameters and decrease
level of oxygen saturation at the end of 6MWT emphasize that exercise induce
cardiopulmonary overload in the post operative course.

P4160
Using the six-minute walk test to assess exercise capacity in people with
pulmonary hypertension
Lissa Spencer, Bill Zafiropoulos, Jennifer Alison. Physiotherapy, Royal Prince
Alfred Hopsital, Sydney, NSW, Australia Physiotherapy, Royal Prince Alfred
Hospital, Sydney, NSW, Australia Discipline Physiotherapy, University Sydney,
NSW, Australia
Introduction: The aim of the study was to determine if there was a difference
in six-minute walk distance (6MWD) when two six-minute walk tests (6MWTs)
were performed in people with pulmonary hypertension (PH) prior to attendance
at the PH clinic.
Methods: Participants with PH performed two 6MWTs for the first time prior
to attendance at the PH Clinic. The tests were performed on a 32 metre continuous track in an outpatient hospital setting using standard instructions and
encouragement.
Results: 212 participants completed two 6MWTs [mean (SD) age 57 (16) years;
BMI 27 (6) kg/m2 ]. Using the better 6MWT the mean distance was 438 (139)
metres and 6MWT % predicted was 87% (24). There was a significant increase
in 6MWD on the second 6MWT [mean difference (95% CI) 16 m (9 to 23),
p<0.0001] with 66% of participants walking further on the second walk than the
first walk. There were no adverse events during testing.
Conclusion: In people with PH, when a second 6MWT was performed the increase in walk distance was significant but small. This may indicate that one test
at baseline may be adequate.

P4161
Effects of radical treatment in patients with intrathoracic cancer
B. Salhi 1 , C. Haenebalcke 2 , S. Bogerd-Perez 4 , M. Nguyen 3 , K. Vermaelen 1 ,
V.F. Surmont 1 , G. Van Maele 5 , J.P van Meerbeeck 1 , E. Derom 1 . 1 Respiratory
Medicine, Ghent University Hospital, Ghent, Belgium; 2 Respiratory Medicine,
AZ Sint Jan, Brugge, Brugge, Belgium; 3 Respiratory Medicine, CHU Sart Tilman,
Liege, Belgium; 4 Respiratory Medicine, Sint Pierre, Brussels, Belgium; 5 Health
Informatics and Medical Statistics, Ghent University Hospital, Ghent, Belgium
Introduction: In patients (pts) with intrathoracic cancer radical treatment aims to
prolong life and restore quality of life. Data on its effect on exercise capacity and
muscle force are limited.
Aim: To investigate the effect of radical treatment on exercise capacity, muscle
force and quality of life in pts with newly diagnosed intrathoracic cancer.
Methods: Exercise capacity, peripheral muscle force and quality of life were
assessed before and after radical therapy. Data are presented as median with 95%
CI.
Results (table): 117 pts (86 male, age: 64 y (47 - 77), BMI: 25 kg/m2 (18 - 34),
40% COPD; 35 PY (0 - 70)) 105 NSCLC, 6 SCLC and 6 mesothelioma were
enrolled: 50% underwent surgery as sole therapy, 12% surgery + chemotherapy,
24% chemotherapy + radiotherapy, 10% surgery + chemotherapy + radiotherapy
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and 4% radiotherapy only. 24 pts dropped out and 18 are still under treatment.
The maximal exercise capacity and 6MWD decreased significantly after treatment
(from 100 Watt (48 - 184) to 82 Watt (38 – 147) and from 515 m (388 - 632)
to 482 m (328 – 617)), respectively. Fatigue and pain increased significantly after
treatment: FACT-F from 9 pnts (3 - 30) to 13 pnts (3 - 33) and VAS pain from 1
pnts (0 - 9) to 2 pnts (0- 8)).

majority of those children do not have an asthma diagnosis or asthma treatment.
Only a minority of Swedish children have a self reported physical activity level
that is in line with international recommendations.

416. Prognosis of lung cancer

*P<0.05.

Conclusion: Radical therapy for intrathoracic cancer significantly decreases exercise capacity, muscle force, and increases pain and fatigue. Mature data on all pts
will be available at the meeting.

P4162
Oxygen uptake is slower than heart rate on-kinetics in recent myocardial
infarction patients
Marlus Karsten 1 , Laura Neves 1 , Thomas Beltrame 1 , Audrey Borghi-Silva 1 ,
Piergiuseppe Agostoni 2 , Aparecida Catai 1 . 1 Physiotherapy, Federal University of
Sao Carlos, SP, Brazil; 2 Dipartimento di Scienze Cardiovascolari, Università
degli Studi di Milano, Italy
Background: The heart rate (HR) and oxygen uptake (VO2) on-kinetics analysis
provides information about the individual response to aerobic exercise, which may
be reduced after recent myocardial infarction (MI), mainly due to impairment in
the oxygen transport system.
Design: To determine whether the HR and VO2 onset dynamics were affected by
recent MI, we evaluated the VO2 and HR on-kinetics in three groups of subjects
with preserved ventricular (VF) and pulmonary function (PF).
Methods: Eight men (49±8 years) with a recent MI (RMI), eleven men (52±7
years) with a late MI (LMI) and ten apparently healthy men (48±9 years) (CG)
underwent to PF assessment, ramp cardiopulmonary exercise test (CPX) and two
constant workload exercise tests (CWETs) on treadmill at moderate and high workloads, corresponding to 75% and 125% of the gas exchange threshold identified at
CPX. VO2 was registered breath-by-breath and analyzed after smoothed by moving
averages of 8 respiratory cycles. HR was recorded by digital telemetry system. A
monoexponencial fit was applied to analyze VO2 and HR on-transient response to
the first 360 seconds of the CWETs. Intragroup and intergroup comparisons were
realized (p<0.05).
Results: RMI group presented τVO2 slower than τHR at moderate and high
workloads. When compared to LMI and CG, RMI presented slower τVO2 at high
workload. All groups presented faster τHR and τVO2 at moderate when compared
to high workload.
Conclusion: Recent uncomplicated MI patients present slowing of τVO2 at
aerobic exercise, which suggests impairment of oxygen delivery and extraction
mechanisms.
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Exercise induced dyspnea among 12-13 year old children
Henrik Johansson, Hans Hedenström, Christer Janson, Leif Nordang,
Lennart Nordvall, Katarina Norlander, Margareta Emntner. Neuroscience,
Physiotherapy, Uppsala University, Uppsala, Sweden Medical Sciences,Clinical
Physiology, Uppsala University, Uppsala, Sweden Medical Sciences, Respiratory
Medicine and Allergology, Uppsala University, Uppsala, Sweden Surgical
Sciences, Otolaryngology and Head & Neck Surgery, Uppsala University,
Uppsala, Sweden Medical Sciences,Women’s and Children’s Health, Pediatrics,
Uppsala University, Uppsala, Sweden
Introduction: Many children are limited in their physical activity because of
exercise induced dyspnea (EID).
Aim: The aim was to investigate the prevalence of EID, asthma and physical
activity level among a population of 12-13 year old children in Uppsala, Sweden.
Method: A questionnaire was sent to 3815 parents asking them to answer the
questionnaire together with their child.
Results: The response rate was 61% (n=2312). EID during the last 12 months
was reported by14.3% (n=330) (girls 16.9 vs. boys 11.8%, p<0.001). Of all the
children reporting EID, 48% reported wheezing and 30% rhinitis during the last
year, and 39% had ever had physician diagnosed asthma. Children with EID and
asthma used bronchodilators and inhaled corticosteroids (ICS) to a larger extent
than children with EID but no diagnosis of asthma (bronchodilators; 27.3 vs.
11.3%, p<0.01 and ICS; 31.2 vs. 4.4%, p<0.001). Only 12.4% of the total population (n=2312) reached the international physical activity recommendations (≥1
hour/day, 7 days/week on a moderate to vigorous level). 13% among children with
EID and 12.3% in children without EID reached the recommendations (p=0.72).
Conclusion: Self reported exercise induced dyspnea is common in children and the
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Expression of macrophage migration inhibitory factor (MIF) in the serum
and lung tissues in patients with non-small cell lung cancer (NSCLC)
Yifeng Luo 1 , Jie Zhang 1 , Huifang Liao 2 , Zhi Li 3 , Canmao Xie 1 , Yubiao Guo 1 .
1
Pulmonary Department, The 1st Affiliated Hospital of Sun Yat-sen University,
Guangzhou, Guangdong, China; 2 Clinical Laboratory, The 1st Affiliated Hospital
of Sun Yat-sen University, Guangzhou, Guangdong, China; 3 Department of
Pathology, The 1st Affiliated Hospital of Sun Yat-sen University, Guangzhou,
Guangdong, China
Objective: To study the expression of MIF in the serum and lung tissues of patients
with NSCLC.
Methods: Eighty-eight patients of the 1st affiliated hospital of Sun Yat-sen university with diagnosis confirmed by pathology were recruited from 2011.10 to
2012.3, including 66 patients with NSCLC (group A) and 22 patients with benign
lung lesions (group B). ELISA was done to compare serum MIF level in these
two groups and in 30 healthy individuals. Immunohistochemistry(IHC) was done
to compare the expression of MIF between group A and B. The correlationship
between serum MIF level and high expression rate in lung tissues was analyzed.
Results: The serum MIF level in group A was significantly higher than healthy
control(14.79 Vs 10.69ng/mL, P=0.001), but not significantly higher than group
B (14.79 Vs 13.68 ng/mL, P=0.580). Among group A, the serum MIF level in
patients with advanced stage (stage III and IV) was significantly higher than those
with early stage (stage I and II) (17.53 Vs 10.45ng/mL, P=0.004). The MIF high
expression rate in the lung tissues of group A was markedly higher than group B
(30.3% Vs 4.5%, P=0.014). Among group A, there was significantly higher MIF
expression rate in patients with advanced stage compared with those with early
stage (42.1% Vs 14.3%, P=0.015). The serum MIF level had a positive correlation
with MIF expression rate in the lung tissues in patients of group A (P<0.05).
Conclusions: The serum MIF level had a positive correlation with MIF expression
rate in lung cancer tissues. Both of them were helpful for evaluation of the NSCLC
clinical stage and histological grade. MIF is a good histological biomarker of
NSCLC.

P4165
Clinical implication of stem cell markers in N2 positive non-small cell lung
cancer
Bo Young Lee 1 , Mi Ae Kim 2 , Jae Cheo Lee 3 , Young Soo Park 4 , Hyeong
Ryul Kim 5 , Chang-Min Choi 2 . 1 Department of Internal Medicine, Asan Medical
Center, University of Ulsan College of Medicine, Seoul, Korea; 2 Department of
Pulmonary and Critical Care Medicine, Asan Medical Center, University of
Ulsan College of Medicine, Seoul, Korea; 3 Department of Oncology, Asan
Medical Center, University of Ulsan College of Medicine, Seoul, Korea;
4
Department of Pathology, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Korea; 5 Department of Thoracic and Cardiovascular Surgery,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
Introduction: Non-small cell lung cancer (NSCLC) is one of the most commonly
diagnosed malignancies and the leading cause of death worldwide. Caner stem
cells (CSC) are proposed to be responsible for metastasis and chemoresistance.
Material and method: 72 patients were diagnosed with N2 positive NSCLC. They
underwent surgical resection from 2006 to 2007 in Asan Medical Center, Seoul,
Korea. Immunohistochemical staining for CD133, CD44, CD24, CXCR4, Nanog,
Oct4, ABCG2, E-cadherin, vimentin, and Ki-67 was performed.
Result: Most frequently expressed CSC marker in primary tumor specimens of
NSCLC was CXCR4 (92.2%), followed by CD44 (29.2%), CD24 (12.5%), and
ABCG2 (9.7%). However, other markers such as CD133, Nanog, and Oct4 were
not expressed. E-cadherin was expressed in 86.1% of primary tumor specimens,
while vimentin was expressed in 20.8%. Cell proliferative marker, Ki-67, was expressed in 16.7% of primary tumor tissues. As for specimens of lymph nodes, most
frequently expressed marker was CXCR4 (93.1%), followed by CD44 (15.2%),
ABCG2 (12.5%), and CD24 (10%). In 85.1% of lymph node specimens, E-cadherin
was positive. Vimentin was positive in 17.9%. Among the patients showing CD44
positivity in primary tumor specimens, 70% were negative for CD44 expression
in lymph nodes. Survival analysis revealed that CD44 expression is a favorable
prognostic factor for overall survival (p=0.024). Multivariate analysis using Coxregression showed that NSCLC patients with CD44 positivity have trend towards
increased overall survival.
Conclusion: Various CSC markers are expressed in patients with NSCLC. Immunoreactivity for CD44 is a positive prognostic factor for survival in N2 positive
NSCLC.
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Association of XPD and CDA polymorphisms with clinical outcome in
non-small cell lung cancer in a Chinese population
Min Zhou, Yongjie Ding, Huanyin Wan. Department of Respiratory Medicine,
Ruijin Hospital, Shanghai, China Department of Respiratory Medicine, Ruijin
Hospital, Shanghai, China Department of Respiratory Medicine, Ruijin Hospital,
Shanghai, China
XPD plays a key role in the repair of DNA and platinum resistance lesions. Cytidine
deaminase genes decide the velocity of catalyze gemcitabine. This study aims at
investigating the relationship between the XPD, CDA genotypes and the outcome
in NSCLC patients. We used RFLP to evaluate genetic polymorphism of the XPD
Asp312Asn, XPD Lys751Gln, CDA Lys27Gln and CDA Ala70Thr in 93 NSCLC
patients treated with cisplatin-gemcitabine regimen. 44% of patients carrying the
XPD 312Asp/Asp had progression of disease, whereas 55.56% with heterozygous
XPD 312Asp/Asn had progression of disease as well. There were no significant
correlation between XPD Asp312Asn and clinical benefit (P=0.502). 53.95% of
patients with wild-type had clinical benefit (PR and SD), 52.94% of patients
carrying XPD 751Lys/Gln responded to therapy. There was no difference between
different genotype (P=0.517). But the difference of OS between XPD 312Asp/Asp
and XPD 312Asp/Asn was very significant (20.0 months vs 12.4 months, P=0.04).
TTP had no difference between the patients with wide-type genotype (10.7 months)
and those carrying XPD 751Lys/Gln (7.0 months); However, the OS of patients
with wide-type genotype (20.5 months) was longer than that (11.5 months) of
patients carrying XPD 751Lys/Gln. No significant differences in TTP or OS were
observed in patients carrying different genotype of CDA Lys27Gln. This investigation provides suggestive evidence of a favorable effect about the XPD 312Asp/Asp
and XPD 751Lys/Lys genotype on survival in platinum-treated NSCLC. But CDA
27 polymorphism does not affect the efficacy of gemcitabine.
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The metallopeptidase neprilysin is a hypoxia-induced prognostic factor in
lung adenocarcinoma
Katharina Leithner 1 , Christoph Wohlkoenig 1 , Elvira Stacher 2 ,
Jörg Lindenmann 3 , Nicole A. Hofmann 4 , Birgit Ebner 5 , Franz Quehenberger 6 ,
Freyja-Maria Smolle-Jüttner 3 , Sjaak Philipsen 7 , Helmut H. Popper 2 ,
Andelko Hrzenjak 1 , Andrea Olschewski 8 , Horst Olschewski 1 . 1 Division of
Pulmonology, Medical University of Graz, Austria; 2 Institute of Pathology,
Medical University of Graz, Austria; 3 Division of Thoracic and Hyperbaric
Surgery, Medical University of Graz, Austria; 4 Stem Cell Research Unit, Medical
University of Graz, Austria; 5 Core Facility Molecular Biology, Medical
University of Graz, Austria; 6 Institute for Medical Informatics, Statistics and
Documentation, Medical University of Graz, Austria; 7 Department of Cell
Biology, Erasmus University Medical Center, Rotterdam, Netherlands;
8
Experimental Anesthesiology, Medical University of Graz, Austria
Identification of hypoxia-induced pathways might lead to novel therapeutic targets
in solid cancers. A comparative expression profiling study was performed in hypoxic and normoxic ex vivo cultured lung cancer fragments with preserved tumor
stroma and 3D-structure. A considerable overlap was found between hypoxiaregulated genes from the ex vivo lung cancer model and published hypoxiasignatures. The stem cell marker neprilysin (membrane metallo-endopeptidase,
MME, CD10), which was consistently up-regulated by hypoxia in the histological
subtypes in our study, has not been reported so far to be hypoxia-induced in cancer.
Neprilysin has been shown to be expressed by stroma cells, e.g. cancer-associated
fibroblasts. Immunohistochemistry for neprilysin in fresh NSCLC specimens and
normoxic or hypoxic fragments revealed a localization in both, stroma cells and
neoplastic tumor cells. To assess a possible role of neprilysin in lung cancer progression we analyzed the association of neprilysin expression and overall survival
in NSCLC patients from public microarray datasets. High expression of neprilysin
was significantly associated with poor overall survival in 182 adenocarcinoma patients in a multivariate meta-analysis (P=0.000012) and in adenocarcinoma patients
from two individual datasets. As a conclusion, neprilysin is a hypoxia-induced,
independent adverse prognostic factor in surgically treated lung adenocarcinoma
patients. The results of this study suggest an important role of stroma-derived
hypoxia-induced factors for lung cancer progression.

P4168
Prognostic value of ERCC1 expression in advanced non-small cell lung
cancer (NSCLC)
Jens Kollmeier 1 , Torsten Blum 1 , Daniel Misch 1 , Andreas Roth 2 ,
Christian Boch 1 , Wolfram Gruening 3 , Catharina Crolow 1 , Sergej Griff 2 ,
Thomas Mairinger 2 , Torsten T. Bauer 1 . 1 Lungenklinik Heckeshorn, Department
of Pneumology, HELIOS Klinikum Emil von Behring, Berlin, Germany; 2 Institute
for Tissue Diagnostics, HELIOS Klinikum Emil von Behring, Berlin, Germany;
3
Department of Pneumology, HELIOS Kliniken Schwerin, Germany
Background: The immunohistochemical (IHC) detection of the "excision repair
cross-complementation group 1” (ERCC1) protein in resected NSCLC is prognostically relevant. Pts with ERCC1-neg. tumors appear to benefit from adjuvant
cisplatin-based chemotherapy (Ctx), whereas pts with ERCC1-pos. tumors do not.
Aim: We compared survival of pts with non-operated NSCLC III/IV according to
ERCC1.

Methods: We analyzed 398 pts (m=248, f=150) newly diagnosed with NSCLC
stage III/IV between 10/2009 and 12/2010. Prospectively, ERCC1 expression determined by IHC was measured and indicated as H-score. Pts where no IHC and/or
no H-score could be performed were excluded.
Results: 271/398 cases (68%) were suitable for IHC. 175/271 (65%) of tumors were ERCC1 pos., 96/271 (35%) ERCC1 neg. 177/271 (65%) received
platin. Survival times in days were (mean ± SEM): platin+/ERCC1- 404±25
(n=67); platin+/ERCC1+ 346±23 (n=110); platin-/ERCC1- 144±23 (n=29);
platin-/ERCC1+ 268±33 (n=65). In Cox hazard regression analysis, the factors platinum (p<0.001) and ERCC1 (p=0.01) were not independent (p=0.001,
interaction term).

Figure 1. Kaplan-Meier survival analysis.

Conclusions: Pts with palliative platin-based Ctx for advanced NSCLC had significantly longer OS when the tumor showed no significant ERCC1 expression.
In pts who did not have platin-based Ctx, the absence of ERCC1 expression
was prognostically unfavorable. This study confirms observations from adjuvant
therapy also for palliative Ctx.

P4169
EGFR exon in lung cancer: Survival predictors?
Inês Ladeira, Ana Antunes, Carla Ribeiro, Ana Barroso, Sara Conde,
Barbara Parente. Pulmonology, CHVNG, Vila Nova de Gaia, Portugal
EGFR mutations are associated with sensitivity to tyrosine kinase inhibitors (TKI)
in patients with NSCLC.Studies point to different outcome to TKI treatment
according to exon mutation.
Aim: Understand how different EGFR mutations predict TKI response and affect
survival.
Methods: Records review of NSCLC patients with EGFR study (2006-2011).
Epidemiological, clinical and outcome information was analyzed using SPSS19.0
(p<0.05).
Results: Of 409 patients studied 53 were EGFR-positive. After exclusion of 1
drug-resistant patient (exon 20) and patients who did not use TKI or had TKI
as 1st therapeutic, 22 patients were considered - 50% male, 67.5±9.8y, 59.1%
non-smokers.
Progression-free survival (PFS) was better in exon 19 mutations (p=0.04). Survival
after TKI (STKI) was better in 18 and 19 mutated patients (no statistical difference
- p=0.06).
Table 1

% patients
STKI (m)
PFS (m)

18

19

20

21

13.6
25.0 (3.9–46.1)
22.1 (0–18.8)

40.9
25.4 (18.2–33.3)
8.0 (12.8–31.8)

9.1
10.3 (4.0–16.5)
7.1 (5.1–9.1)

36.4
11.6 (5.7–17.4)
8.6 (4.8–12.3)

In non-surgical stages (72.8%), exon 19 mutated patients had better global survival
(GS), STKI and PFS than others (p>0.05).
Table 2. Stages IIIB/IV

GS (m)
STKI (m)
PFS (m)

18

19

20

21

23.8 (0–64.8)
14.1, CI 0–39.6
10.1 (0–27.4)

50.5 (17.8–83.2)
19.8, CI 12.1–27.5
11.8 (0.9–22.6)

34.2 (8.6–60.0)
10.3, CI 4.0–16.5
7.1 (5.1–9.1)

21.4 (7.7–35.0)
11.3 (4.6–16.1)
8.1 (5.6–12.8)

Associating patients with exons 18 and 20 (described as less predictive of therapeutic outcome) GS29.1, STKI12.2 and PFS8.6 months, all higher than values
found for exon21(p>0.05).
Conclusions: Exon 19 mutation confered better prognosis to patients treated with
TKI. Exons 18 and 20 (22,7%) were not associated with worse prognosis than exon
21. Although this is a small group we believe that is worth to maintain analysis of
the 4 exon mutation.
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Prognostic value of fluorine-18 fluorodeoxyglucose (18-FDG) positron
emission tomography imaging in patients with non-small cell lung carcinoma
Ahmet Selim Yurdakul 1 , Fatma Yildirim 1 , Sevket Özkaya 2 , Ümit
Özgür Akdemir 3 , Can Öztürk 1 . 1 Department of Pulmonary Medicine, Gazi
University Faculty of Medicine, Ankara, Turkey; 2 Department of Pulmonary
Medicine, Dr. Suat Seren Education and Research Hospital For Chest Diseases
and Thoracic Surgery Hospital, Izmir, Turkey; 3 Department of Nuclear Medicine,
Gazi University Faculty of Medicine, Ankara, Turkey
To determine whether the amount of 18-FDG maximum standardized uptake (SUVmax) value on the PET/CT imaging at the time of presentation has prognostic
significance in patients with non–small-cell lung cancer (NSCLC).
Patients and methods: A retrospective review identified 142 patients with NSCLC
who underwent 18-FDG PET/CT study at the time of diagnosis. Extensive clinical
data, including tumor histologic cell type, stage at presentation, treatment, and
SUVmax values in the primary tumor were recorded and survival was examined.
Results: Total 142 patients were included the study. 32 patients of them have
stage I and II. The median SUVmax of early stage patients is determined 13.5.
Early stage patient population was subdivided into two groups according to the
median value for survival. The median survival of the 17 patients with the primary
tumor having an SUVmax ≤ 13.0 was 32.5 months whereas the median survival
of the 15 patients with the primary tumor having an SUVmax > 13.0 was 19.0
months. There was no stastistical differences between two groups (p=0.463). The
110 patients were on advanced stage (stage III and 4). Using the median SUVmax
of 12.5, the patient population was subdivided in two groups. The median survival
of the 54 patients with the primary tumor having an SUVmax ≤ 12.5 was 12.0
months whereas the median survival of the 56 patients with the primary tumor
having an SUVmax > 12.5 was 11.0 months. There was no stastistical differences
between two groups (p=0.236).
Conclusion: 18-FDG SUVmax uptake of the primary lesions in patients with a
new diagnosis of NSCLC does not have a significant relationship with survival.

P4171
EpCAM-positive circulating cells in lung cancer patients
Joanna Domagala-Kulawik 1 , Tomasz Skirecki 1,2 , Grazyna Hoser 2 .
1
Pneumonology, Medical University, Warsaw, Poland; 2 Laboratory of Flow
Cytometry, Cenater of Postgraduate Education, Warsaw, Poland
Lung cancer is a very aggressive neoplasm characterized by high metastatic potential which is the main cause of therapeutic failures. The exact cell of origin of
metastasis is not known, however several markers for them have been proposed.
Recently, the epithelial cell adhesion molecule (EpCAM) has been identified as an
additional molecule to enrich for circulating tumor cells (CTCs).
The aim of this study was to detect CTCs by flow cytometry applying anti-EpCAM
antibody and to investigate its clinical significance.
Forty-one patients diagnosed with lung cancer were enrolled into this study. Patients did not receive anticancer treatment prior to the study. The cells bearing
EpCAM were detected in tumor tissue, lung tissue and peripheral blood by flow
cytometry with anti-EpCAM FITC antibody, analyzed in FACSCantoII, BD flow
cytometer.
EpCAM+ cells were detected in the tumor tissue with higher proportion than in
adjacent lung parenchyma and with higher proportion in adenocarcinoma (AC)
than in squamous cell (SCC) type. The median proportion of circulating EpCAM+
cells was 0.0026% (260 per mL). No difference was found between SCLC and
NSCLC. The fraction of EpCAM+ cells was higher in the patients with AD than
SCC (0.0130 vs 0.0027%), was significantly lower in the blood of patients with
advanced disease (IIIB,IV) when compared with lower stages (I-IIIA) (0.0018 vs
0.0067%, 230 vs 504 cells per mL) and was significantly lower in patients with
metastases compared to those without metastases (0.0015% vs 0.0046%, p=0.012).
Our study confirmed the presence of a rare subpopulation of the CTCs of the
EpCAM+ phenotype in lung cancer patients with significant differences related to
histological type and stage of the disease.

P4172
Independent prognostic und predictive value of blood vessel invasion (BVI) in
curatively (R0) resected stage II and IIIA non-small cell lung (NSCLC)
cancer patients
Dieter Wuerflein 1 , Wolfgang M. Brueckl 1 , Dietmar Kraus 2 , Christian Meyer 3 ,
Manfred Wagner 1 , Joachim H. Ficker 1 . 1 Dept. of Internal Medicine 3, Klinikum
Nuernberg, Germany; 2 Dept. of Thoracic Surgery, Klinikum Nuernberg,
Germany; 3 Klinikum Nuernberg, Inst. of Pathology, Nuremberg, Germany
Objective: A single center study was conducted to identify the prognostic and
predictive value of blood vessel invasion (BVI) in surgically R0 resected stage II
and IIIA non-small cell lung cancer patients.
Methods: A total of N=105 consecutive patients who had undergone complete
(R0) resection for stage II/IIIA primary non-small cell lung cancer (NSCLC) between 01/2008 and 12/2010 at the Lung Cancer Center Nuremberg were evaluated.
All pathological specimens were examined for evidence of BVI.
Results: The baseline clinical data showed no significant differences between patients with adjuvant chemotherapy (aCTx; cisplatin/vinorelbine; N=46) and without
aCTx (N=59) beside of age (aCTx treated patients were younger p=0.03). Demo-

graphic data were as follows: age <65 years 53%; male 64%; ECOG 0/1/2
(47%/35%/3%); stage IIA/IIB/IIIA (13%/31%/55%); histology AC/SCC/other
(53%/37%/10%); BVI 29%; pneumonectomy/lobectomy (19%/81%).
ECOG-PS 0 and no BVI were positive prognostic factors for both recurrence free
survival (RFS) and overall survival (OS) in the group without aCTx and remained
independent prognostic factors in the multivariate analysis (p<0.001; p=0.002).
Additionally, ECOG-PS 0 and no BVI were independent predictive factors for
RFS and OS in the aCTx treated group.
Conclusion: BVI is an independent prognostic and predictive factor in R0 resected
stage II/IIIA NSCLC patients. This subset of patients may have a greater benefit
from aCTx and may need to be followed-up more closely.

P4173
Impacts of multi and specific co-morbidities on the survival of non-surgical
non-small cell lung cancer
Kai Shing Yu 1 , Lap Ah Tse 1 , Ignatius Take-Sun Yu 1 , Martin Chi Sang Wong 1 ,
Siu-kei Joseph Au 2 , Josette Sin Yee Chor 1 . 1 Division of Occupational and
Environmental Health, School of Public Health and Primary Care, Hong Kong
SAR, China; 2 Department of Clinical Oncology, Queen Elizabeth Hospital, Hong
Kong SAR, China
Background: The prognosis of patients with non surgical non-small cell lung carcinoma (NSCLC) is poor and the presence of co-morbidity may shorten the survival.
This study aimed to determine the impacts of multi and specific co-morbidities on
the survival of non-surgical NSCLC patients.
Methods: We prospective followed up 603 Chinese patients with newly diagnosed
primary NSCLC who were consecutively recruited from a largest oncology center
in Hong Kong during 2003-2006 and ineligible for surgery through 31 December,
2008. Multiple Cox’s proportional hazard model was performed to evaluate the
impacts of co-morbidity on survival.
Results: The median survival for all patients was 9.30 months (range: 0.17 –
70.6), and the cumulative 2-year survival rate was generally poor (<12%); 56.7%
of patients presented any co-morbidity at the time of diagnosis and 14.3% of
them had 3 co-morbidities. Multiple Cox’s proportional hazard model showed that
only the patients with the major co-morbidity group of ’endocrine, nutritional
and metabolic disease and immunity disorder (240 - 279) (HR=1.33, 95% CI:
1.00 – 1.79) was significantly associated with shorter survival, while the effects
were generally weak and borderline for most major groups or specific types of
co-morbidities.
Conclusion: This study reveals that ’endocrine, nutritional and metabolic disease
and immunity disorder’ was the significant risk factor to shorten the survival
for non-surgical NSCLC which raises special attention for better supportive or
palliative care for lung cancer patients with this type of co-morbidity.

P4174
High mRNA expressions of KLF2 improve post operative prognosis of
pulmonary adenocarcinoma correlation with chemokine receptor CCR7 and
genetical mutations of p53
Meiji Itakura 1 , Yuya Terashima 2 , Masato Shingyouji 1 , Toshihiko Iizasa 1 ,
Hideki Kimura 1 . 1 Department of Thoracic Disease, Chiba Cancer Center, Chiba
City, Japan; 2 Department of Molecular Preventive Medicine, The University of
Tokyo, Bunkyo-ku, Tokyo, Japan
Purpose: Chemokines and chemokine receptors not only have the powerful ability
in cancer metastasis and tumorigenesis, but also act as anti-tumorgenic ability. Lung
Krueppel-like factor (LKLF, KLF2) is a member of the family of the Krueppel-like
factors (KLFs). KLF2 was initially described as a lung-specific transcription factor.
KLF2 is reported to regulate some malignant cells. We examined and evaluated
the effect of KLF2 on pulmonary adenocarcinoma and the relationship of their
mRNA expression with CCR7, EGFR and p53 genetical mutations in pulmonary
adenocarcinoma.
Patients and methods: 120 patients of stage I to IV with pulmonary adenocarcinoma were included in this retrospective analysis. The expression of CCR7
and KLF2 mRNA expression in surgically resected pulmonary adenocarcinoma
specimens were examined and evaluated the relation to prognosis, the effect of
EGFR and p53 genetical mutations.
Results: High mRNA expression of KLF2 in lung cancer patients indicated significantly good prognosis than the groups of low expressions (p= 0.0066, HR=
2.008, 95% CI of ratio 1.215 to 3.319). The expression of KLF2 mRNA had
relationships with CCR7, CCL21 and CCL19 mRNA expression in pulmonary
adenocarcinoma. Moreover the mRNA expression of KLF2 in pulmonary adenocarcinoma specimens was influenced by the mutation of p53 mutation in lung
cancer specimens.
Conclusion: We propose KLF2 as clinical good prognostic factors and that KLF2
has strong relation with CCR7, the ligands and p53 genetical mutation mRNA
expression in pulmonary adenocarcinoma.
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Prognostic impact of nestin expression in resected large cell neuroendocrine
carcinoma of the lung
Shinichiro Ryuge 1 , Yuichi Sato 2 , Shi Xu Jiang 3 , Toshihide Matsumoto 3 ,
Ken Katono 1 , Satoshi Igawa 1 , Masanori Yokoba 1,2 , Jiichiro Sasaki 1 ,
Akira Iyoda 4 , Masato Katagiri 1,2 , Yukitoshi Satoh 4 , Noriyuki Masuda 1 .
1
Department of Respiratory Medicine, Kitasato University Hospital, Sagamihara,
Kanagawa, Japan; 2 School of Allied Health Sciences, Kitasato University,
Sagamihara, Kanagawa, Japan; 3 Department of Pathology, Kitasato University
Hospital, Sagamihara, Kanagawa, Japan; 4 Department of Thoracic and
Cardiovascular Surgery, Kitasato University Hospital, Sagamihara, Kanagawa,
Japan
Large cell neuroendocrine carcinoma (LCNEC) of the lung is categorized as a
high-grade neuroendocrine carcinoma with an aggressive clinical behavior. Nestin
is a class VI intermediate filament protein expressed in stem/progenitor cells during
central nervous system development. Recently, we reported that nestin expression
is a prognostic indicator of a poorer survival probability in patients with resected
NSCLC. In the present study, we aimed to determine its prognostic significance
concerning survival in patients with resected LCNEC.
Nestin expression in tumor cells was immunohistochemically studied in 30 patients
with resected LCNEC, and its associations with clinicopathologic parameters were
evaluated. Kaplan-Meier survival analysis and Cox proportional hazards models
were used to estimate the effect of nestin expression on survival.
Nestin expression was observed in 8 of the 30 (26.7%) LCNECs. Clinicopathologically, no significant association between nestin expression and age, gender,
smoking habits, p-TNM stage, tumor size, or nodal status was observed. On survival
analysis, nestin expression was significantly associated with a poorer prognosis in
patients with LCNEC (P = 0.016). Multivariable analysis confirmed that nestin
expression increased the hazard of death after adjusting for other clinicopathologic
factors (HR= 3.53; 95% CI, 1.21-10.3).
The present study suggests that nestin expression is a prognostic indicator of a
poorer survival probability in patients with resected LCNEC, although its prognostic significance still requires confirmation with larger patient populations.
This study was approved by Kitasato university human ethics comittee.

P4176
The impact of neuroendocrine differentiation in the prognosis of non-small
cell lung cancer
Andriani Charpidou 1 , Christina Fevranoglou 1 , Tsimpoukis Sotirios 1 ,
Boura Paraskevi 1 , Marios Zontanos 1 , Ioannis Danos 2 , Konstantinos Syrigos 1 .
1
Oncology Unit, 3rd Dept of Medicine, University of Athens Medical School,
Athens, Greece; 2 10th Pulmonary Department, “Sotiria” Hospital of Chest
Diseases, Athens, Greece
Introduction: Large cell carcinomas with neuroendocrine differentiation (LCNEC)
consist a district subcategory and represent 2-3% of lung cancers.Retrospective
studies have shown prognosis similar to this of patients with SCLC and worse prognosis after surgical resection in comparison to surgical resection in NSCLC.There
are data showing that perioperative chemotherapy,especially platinum based combinations, improves survival.
Aim: Examine the overall survival (OS) between patients with LCNEC and
NSCLC with neuroendocrine differentiation and the progression free survival
(PFS) according to the stage and the therapy applied.
Method: Data of patients with LCNEC and NSCLC with neuroendocrine differentiation were collected from June 2005 to December 2010.
Results: Data from 26 patients were collected,21 men, median age 62 years
old. 15 had LCNEC and 11 NSCLC with neuroendocrine differentiation,16 at
stage I-III and 10 at stage IV. The majority were confronted with multimodality
therapy (surgery, radiotherapy, chemotherapy).The median OS was 15 months
for LCNEC and 15.5 months for NSCLC with neuroendocrine differentiation
(95% CI).There was found no difference in OS between LCNEC and NSCLC
with neuroendocrine differentiation for stages I-III (p=0.814) and IV (p=0.563)
respectively.The median OS for all patients was 3.5 months and the median PFS
2.5 months (95% CI).Totally,12 patients received systematically sandostatin-LAR
and 14 didn’t receive without difference found in OS (p=0.140).
Conclusions: Randomised trials are needed in order to be proved which therapeutic intervention is the most proper and which chemotherapeutic combination is the
best for lung cancer with neuroendocrine differentiation.

P4177
Long-term outcomes and prognostic factors for neuroendocrine G1 and G2
lung tumors
Julia Wälscher 1 , Gerhard Weinreich 1 , Dirk Theegarten 2 , Saskia Ting 2 ,
Andrea Tannapfel 3 , Georgios Stamatis 1 . 1 Department of Thoracic Surgery and
Endoscopy, Ruhrlandklinik, West German Lung Center, University Hospital
Essen, Germany; 2 Institute of Pathology and Neuropathology, University
Hospital, Essen, Germany; 3 Institute of Pathology, BG Kliniken Bergmannsheil,
Ruhr-University, Bochum, North Rhine-Westphalia, Germany
Background: Bronchial neuroendocrine G1 and G2 tumors show a favorable outcome. However, survival depends on several prognostic factors such as histological
sub-type, nodal involvement and other predictors.

Objectives: The presented study aimed to evaluate the long-term outcomes,survival
rates and prognostic factors after resection of G1 and G2 neuroendocrine lung
tumors according to the 7th edition of the TNM staging system.
Patients and methods: We conducted a retrospective review of 246 consecutive
patients who underwent surgical treatment for G1 and G2 neuroendocrine tumors
of the lung between 1998-2010.
Results: 246 patients (61% women) with G1 and G2 neuroendocrine lung tumor
underwent thoracotomy. G1 tumors were found in 205 (83%) patients, while 41
(17%) had G2 disease. Follow-up was 65.9±40.3 months. In the total study cohort
we analysed 5- and 10-year survival: G1 bronchopulmonary tumor (survival 96%
and 94%) was significantly different (p<0.001) from G2 bronchopulmonary tumor
(survival 87% and 46%), stage I (survival 94% and 85%) was significantly different
(p=0.02) from stage >I (survival 86% and 59%), nodal involvement (survival 83%
and 57%) was significantly different (p=0.02) in comparison to patients without
nodal involvement (survival 94% and 84%), distant metastases (survival 80% and
27%) was significantly different (p=0.001) compared to patients without distant
metastases (survival 94% and 84%), occurrence of symptoms before operation
(survival 96% and 84%) was significantly different from patients presenting no
symptoms before operation (survival 86% and 67%).
Conclusion: Prognosis was influenced by histological subtype, stage of disease,
occurrence of symptoms before operation, lymph node involvement and distant
metastases.

P4178
The increase of circulating B7-H4-expressing CD68+ macrophage correlated
with clinical stage of lung carcinomas
Jian An Huang 1 , Cheng Chen 1 , Yibei Zhu 2 , Xueguang Zhang 2 . 1 Respiratory
Department, The First Affiliated Hospital of Soochow University, Suzhou, China;
2
Biotechnology Research Institute, Soochow University, Suzhou, China
Purpose: To investigate the B7-H4-expressing TAM in a series of 56 cases of lung
carcinoma.
Methods: Tissue samples were obtained from patients with lung cancer, who
underwent lobectomy surgery. B7-H4-expressing TAM was observed by confocal
microscopy. B7-H4-expressing macrophage (CD68+ cells) in peripheral blood was
compared among patients with lung cancer, patients with tuberculosis and healthy
donors by two-color flow cytometry. Correlation of B7-H4-expressing CD68+
macrophage with histological types, tumor size and lymph node metastasis was
analyzed.
Results: Lung cancer are infiltrated with Tumor-associated macrophages (CD68+
cells) that expressed B7-H4.The circulating B7-H4-expressing CD68+ cell were
higher in the lung cancer group than in the tuberculosis group. The number of
B7-H4-expressing CD68+ cells was significantly correlated with the lymph node
metastasis, and the tumor size. The proportion of B7-H4 positive CD68+ cells
among CD68+ cells was also greater in late stage lung cancer than in serous early
stage lung cancer. The intensity of B7-H4 staining was significantly correlated with
lymph node metastasis, and the tumor size. Expression of B7-H4 was significantly
higher in CD68+ cells from the late stage lung cancer (stage III-IV, n=36) as
compared with the CD68+ cells from early stage lung cancer (stage I-II, n=20).
Conclusion: It is suggested that lung carcinomas increase B7-H4-expressing
macrophages, which might favor tumor progression.

P4179
Prognostic value of SUVmax in patients with lung cancer who underwent
surgical treatment
Daniela Alves, João Cruz, Cecília Pacheco, Beatriz Fernandes, João Cunha.
Pulmonology, Hospital de Braga, Braga, Portugal
Introduction: The metabolic activity of a tumor can be measured by the Standardized Uptake Value (SUV) of F-2-deoxy-2-fluoro-D-glucose (FDG), which may
provide prognostic information.
Objective: To analyse the prognostic value of SUVmax in surgically treated
patients with lung cancer.
Methods: The patients included were selected from a database of patients with
lung cancer, between 2007 and 2010, who underwent surgical resection with
performance of PET with quantification of SUVmax prior to surgery.
Results: 26 patients underwent surgical resection of lung lesion, with mean age
64±12.2 years, 16 (61.5%) were male. 23 underwent pre-surgical PET. The value
of SUVmax was accessed in 21: 9 (42.9%) adenocarcinoma, 8 (38.1%) carcinoid
tumors, 2 (9.5%) squamous cell carcinoma and 2 (9.5%) NSCLC. The mean SUVmax was 5.4±4.4. In carcinoid tumors the mean SUVmax was 3 and in NSCLC
6.9: adenocarcinoma 7.3 and squamous cell carcinoma 5.5. The pre-surgical stage
was IA 6 (28.6%), IB 12 (57.1%), IIB 1 (4.8%) and III in 2 (9.5%). After surgery,
staging was distributed as follows: IA 8 (38.1%), IB 7 (33.3%), IIA 1 (4.8%), IIB
1 (4.8%) IIIA 4 (19%). Downstaging occurred in 4 and upstaging in 4, with mean
SUVmax of 2.2 and 3.2, respectively. With respect to surgical stage, the average
SUVmax was 6.1 in stage III, 5.2 in stage II and 5.3 in stage I. Recurrence was
observed in 2 (9.5%), with SUVmax of 15.6 and 1.9. The median follow-up was
23.4 months and no deaths were reported.
Conclusion: Although limited by a small sample size, higher values of SUVmax
in patients with post-surgery upstaging, in adenocarcinoma and in more advanced
stages was observed in this study.
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Outcomes of NSCLC patients with positive EGFR mutation
Sarah Diver, Mohammed Haris, Shahul Leyakathali khan, Jane Kerr,
Jane Edwards, Mohammed Munavvar. Medicine, Royal Preston Hospital,
Preston, United Kingdom Respiratory Medicine, Royal Preston Hospital, Preston,
United Kingdom Respiratory Medicine, Royal Preston Hospital, Preston, United
Kingdom Respiratory Medicine, Royal Preston Hospital, Preston, United
Kingdom Pathology, Royal Preston Hospital, Preston, United Kingdom
Respiratory Medicine, Royal Preston Hospital, Preston, United Kingdom
Background: Tyrosine kinase inhibitors (TKIs) have been shown to offer an
increased progression-free survival and response rate in non small cell lung cancer
(NSCLC) patients with epidermal growth factor receptor (EGFR) activating mutations. Screening is recommended in patients with advanced NSCLC, particularly
in those with adenocarcinoma.
Aims: To evaluate the outcomes of NSCLC patients who underwent EGFR
mutation testing.
Methods: Retrospective of 135 patients between Jan 2010 and Dec 2011.
Results: Of the 135 patients, 13(10%) had positive EGFR mutation. Further
information was not available for 1 and hence excluded from analysis. 9 had
stage IV, 2 had stage IIIb and 1 had stage IIa. All had adenocarcinoma except 1,
adenosquamous. Performance status (n=11), median (IQR), 2(1-2).
Of the 12 patients with positive mutation, 8 received TKIs; mean duration of
treatment was 7 months (SD 4). 1 had an insertion in exon 20 usually regarded as
resistant to TKI. 1 had palliative chemotherapy and 1 had metastatic brain lesion
resected with palliative radiotherapy prior to receiving TKI. Median survival was
10 months in those who received TKIs and 7 in those who did not; there was no
survival difference in both groups (p=0.785, 95% CI 0.23-6.74).

Conclusion: Most of our patients had advanced disease and despite the use of
TKIs in selected patients the prognosis remained poor. Common mutations were
deletions in exon 19 and point mutations in exon 21.

P4181
One year survival differences of EGFR- and KRAS-mutated advanced
non-small cell lung cancer (NSCLC) compared to the wildtype population
Christian Boch 1 , Jens Kollmeier 1 , Andreas Roth 2 , Daniel Misch 1 ,
Anna Streubel 2 , Thomas Mairinger 2 , Torsten T. Bauer 1 . 1 Department of
Pneumology, HELIOS Klinikum Emil von Behring, Pulmonary Diseases Clinic
Heckeshorn, Berlin, Germany; 2 Department of Pathology, HELIOS Klinikum
Emil von Behring, Berlin, Germany
Introduction: With investigation of the complex relationship between EGFRrelated biomarkers and response to tyrosine kinase inhibitor (TKI) novel therapies
for NSCLC have been established. In numerous clinical studies the effect of TKIs
in patients with activating EGFR mutations is proven by a better progression free
survival (PFS) while the prognostic value of KRAS mutations remain vague. The
current study in our clinic retrospectively analysed the one year survival of patients
with NSCLC and an activating EGFR- or KRAS-mutation.
Methods: Within 15 months until Dec 2010, all subsequent biopsies of newly
diagnosed NSCLC (n=753) were tested for the ability to be analysed by Sangerand Pyrosequencing for the presence of EGFR mutations and by LightCycler
Real-time PCR for the presence of KRAS mutations. The obtained data were
correlated with the centre-bound tumour registry for survival data and analysed by
Kaplan-Meier estimator.
Results: In a total of 552 cases with NSCLC, EGFR mutation was present in
27/552 (4,9%, male n=10) and KRAS mutation in 85/552 cases (15,8%, male
n=43). In advanced NSCLC (IIIB/IV), 16/27 patients had an EGFR mutation
and 46/85 had KRAS mutation. The one year survival of advanced NSCLC and
EGFR mutation was 11/16 (68,8%) vs. 5/16 (31,3%) without mutation. Stratifying
according to KRAS it was 15/46 (34,8%) with vs. 30/46 (65,2%) without mutation.
Conclusion: Comparable with previous reports, the one year survival of NSCLC
with EGFR mutation is improved whereas the the one year survival with KRAS
mutations seems to be poorer.

P4182
Recruitment of podoplanin positive cancer-associated fibroblasts in
metastatic lymph nodes predicts poor prognosis in pathological N2 stage III
lung adenocarcinoma
Shinya Neri 1 , Genichiro Ishii 1 , Keiju Aokage 2 , Tomoyuki Hishida 2 ,
Junji Yoshida 2 , Kanji Nagai 2 , Atsushi Ochiai 1 . 1 Pathology, Research Center for

Innovative Oncology, National Cancer Center Hospital East, Kashiwa, Japan;
2
Thoracic Surgery, National Cancer Center Hospital East, Kashiwa, Japan
Background: Cancer-associated fibroblasts (CAFs) directly communicate with
cancer cells and play important roles in cancer progression. Recent studies have
reported that primary cancer tissue with podoplanin-expressing CAFs predicted a
poorer outcome among stage I lung adenocarcinoma patients. However, whether
podoplanin(+)-CAFs can also be recruited into metastatic lymph nodes and influence the prognosis remains unclear.
Methods: We selected 112 patients with pathological N2 stage III lung adenocarcinoma and examined the podoplanin expression of CAFs and their prognostic
impact in primary and metastatic N2 lesions.
Results: A significant positive correlation was found in podoplanin expression in
CAFs between pairs of primary and metastatic lesions (P < 0.001). The difference in the overall survival of patients with podoplanin-positive/negative CAFs
in their primary lesion was not correlated (P = 0.927). In contrast, patients with
podoplanin(+)-CAFs in metastatic lymph nodes had a shorter overall survival
than those without podoplanin(+)-CAFs (P = 0.003). In multivariate analyses,
podoplanin(+)-CAFs in metastatic lymph nodes were a significantly independent
risk factor for a poor outcome (P = 0.007).
Conclusions: Our study indicated podoplanin(+)-CAFs in metastatic lymph nodes
was a significant prognostic factor for overall survival among pathological N2
stage III adenocarcinoma patients.

P4183
Immunohistochemical expression of Bcl-2 and p53 in patients with lung
cancer: Correlation with survival time
Biljana Ilievska Poposka 1 , Snezna Smickoska 2 , Gordana Petrusevska 3 .
1
Bronchology Department, Institute for Lung Diseases and Tuberculosis, Skopje:
2
Oncology Department, Clinic for Radiotherapy and Oncology, Skopje;
3
Immunohistrochemistry Department, Institute for Pathology, Skopje, Macedonia,
The Former Yugoslav Republic of
Background and aim: Bcl-2 and mutated p53 genes are the most relevant proteins involved in apoptosis and tumor development. The aim of this study was to
determine the Bcl-2, p53 and Ki-67 expression and their impacts on survival time
in patients with lung cancer.
Material and methods: 127 patients with lung cancer (LC), 87 with non-small
cell lung cancer (NSCLC) and 40 with small cell lung cancer (SCLC) were stained
immunohistochemically on paraffin-embedded tissue, using specific monoclonal
antibody for Bcl-2 and p53.
Results: The differences in apoptotic marker expression between NSCLC and
SCLC were revealed: p53 expression is seen more frequently in NSCLC patients (46/87; 52,87%). Bcl-2 expression is seen in 26/40 (65,0%) SCLC patients,
and only in 27/87 (31,03%) with NSCLC (p=0,000). The Kaplan-Meier survival
analysis demonstrated that Bcl-2 positive SCLC patients had poor survival status
(Log Rank=20,137 p=0,000). In NSCLC patients only p53 immunoreactivity was
associated with shortened survival (log Rank=6,534 p=0,011). Multivariate analysis showed that over-expression of Bcl-2 and p53 were independent prognostic
marker for poor survival in the patients with SCLC (HR=6,02 p=0,000), and
NSCLC (HR=1,547 p=0,049), respectively.
Conclusions: The results indicated that aberrant expression of p53 and Bcl-2 have
a strong effect on survival and prognosis in patients with NSCLC and SCLC and
reflect their different pathogenesis.

417. Screening, diagnosis, staging and treatment
strategies for lung cancer
P4184
Validation of CALIPER (Computer-aided lung informatics for pathology
evaluation and rating) for the non-invasive assessment of pulmonary nodules
of the adenocarcinoma spectrum
Fabien Maldonado 1 , Sushravya Raghunath 2 , Marie Christine Aubry 3 ,
Brian Bartholmai 6 , Jennifer Boland Froemming 3 , Mariza De Andrade 4 ,
Ronald Karwoski 2 , Srinivasan Rajagopalan 2 , Richard Robb 2 , Ping Yang 5 ,
Eunhee Yi 3 , Tobias Peikert 1 . 1 Division of Pulmonary and Critical Care
Medicine, Mayo Clinic, Rochester, MN, United States; 2 Department of
Physiology and Biomedical Engineering, Mayo Clinic, Rochester, MN, United
States; 3 Department of Laboratory Medicine and Pathology, Mayo Clinic,
Rochester, MN, United States; 4 Department of Biostatistics, Mayo Clinic,
Rochester, MN, United States; 5 Department of Health Science Research, Mayo
Clinic, Rochester, MN, United States; 6 Department of Diagnostic Radiology,
Mayo Clinic, Rochester, MN, United States
Rationale: The growing utilization of high-resolution computed tomography
(HRCT) for clinical diagnosis and lung cancer screening results in identification
of pulmonary nodules of unknown clinical significance. Non-invasive strategies
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for the individualized management of these lesions are required. In a pilot study
we have demonstrated the consistent classification of pulmonary nodules of the
adenocarcinoma spectrum using CALIPER.
Methods: Two pumonary patholgists independently assessed histopathologic tissue
invasion in 72 surgically resected pulmonary nodules (≤ 3cm) of adenocarcinoma
spectrum from 68 patients. Based on consensus, all lesions were categorized as
either NINV-“non-invasive” (≤5mm invasion), n=6 or INV-“invasive” (>5mm
invasion), n=66. CALIPER mapped the individual HRCT voxels (pre-operative
HRCT) within all the nodules to one of the previously identified 9 unique radiological patterns. The nodules were categorized as INV or NINV based on the
relative distribution of the patterns. Sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) for CALIPER-based detection of tissue
invasion were calculated.
Results: Sensitivity, specificity, NPV and PPV were respectively 98.5%[90.799.9%], 66.7%[24.1-94%], 97%[88.7-99.4%] and 80%[30-98%]. Only one case
was identified as NINV by CALIPER and as INV by the pulmonary pathologists.
Conclusion: CALIPER represents a promising tool for non-invasive risk stratification of pulmonary nodules of the adenocarcinoma spectrum. Further prospective
and retrospective validation of our data is currently ongoing.

P4185
Probability of malignancy based on automatic segmentation and software
measurements of nodules in the Danish lung cancer screening trial (DLCST)
Zaigham Saghir 1 , Colin Jacobs 2,3 , Bram van Ginneken 3 , Marleen de Bruijne 4,6 ,
Asger Dirksen 1 , Jesper Holst Pedersen 5 . 1 Department of Respiratory Medicine,
Gentofte University Hospital, Hellerup, Denmark; 2 Fraunhofer MEVIS, Bremen,
Germany; 3 Department of Radiology, Radboud University Nijmegen Medical
Centre, Nijmegen, Netherlands; 4 Department of Computer Science, University of
Copenhagen, Denmark; 5 Department of Thoracic Surgery, Copenhagen
University Hospital, Rigshospitalet, Copenhagen, Denmark; 6 Department of
Medical Informatics and Radiology, Erasmus MC - University Medical Center,
Rotterdam, Netherlands
Introduction and aim: With the widespread use of chest CT in clinical and
screening settings pulmonary nodules are detected more frequently than ever, and
the risk of malignancy needs to be determined.
Materials and methods: In DLCST, 4,104 current and former smokers, with a
history of at least 20 pack years and age between 50-70 years, were randomized
to either five annual multi-slice low-dose CT screenings or no screening. All
participants had an annual visit to the screening clinic where lung function tests
and questionnaires concerning health, lifestyle, smoking habits and psychosocial
consequences of screening were performed. All scans were double-read by two
experienced chest radiologists and the location and size were registered. Nodules
between diameters of 5-15 mm were considered indeterminate, and rescanned
after three months. Participants with nodules larger than 15 mm were referred
to diagnostic workup, as were those with growing nodules. Lung cancer was
diagnosed by pathological evaluation.
Using volumetric software nodules were segmented automatically and for the solid
and sub-solid components mass and volume were calculated as well as the largest
axial diameter. All automated nodule-segmentations were visually reviewed for
correctness and adjusted if needed.
Results and conclusion: We are currently analyzing the data by logistic regression
with malignancy as outcome and nodule measurements and risk factors such as
age, sex, smoking status and history and COPD-status as explanatory variables.
The results will be presented at the ERS 2012 in Vienna.

P4186
Emphysema, COPD and lung cancer screening. Update of an ongoing study
Pablo Sanchez, Maria Sanchez-Carpintero, Juan Bertó, Pilar Rivera, Ana
Belén Alcaide, Juan Pablo de Torres, Arantxa Campo, Jorge Zagaceta,
Javier Zulueta. Neurología, Clinica Universidad de Navarra, Pamplona, Spain
Recently, screening with low-dose CT (LDCT) has been shown to reduce mortality from lung cancer. We reported that emphysema on a LDCT, but not COPD
(FEV1/FVC<70%), is associated with an increased risk of lung cancer. We present
an update of our screening study.
Data comes from a prospective cohort of an ongoing lung cancer screening study
held at our center. From 2000 to 2011, current and former smokers of at least 40
years of age and at least 10 pack-years of smoking were recruited. All had annual
LDCTs and most a baseline spirometry. Lung cancer incidence density and its
association with risk factors were calculated with logistic regression.
From a cohort of 2697 subjects, 1925 (25% females) who had LDCTs and a
spirometry were analyzed. Median age and smoking history were 55 and 33 packyrs, respectively. Emphysema on LDCT and airway obstruction on spirometry were
found in 25% and 28%, respectively. Lung cancer was diagnosed in 38 subjects, 26
on the baseline LDCT and 12 in annual follow-ups. The most frequent hystologic
types were adenocarcinoma (53%) and squamous cell carcinoma (21%). There
were 4 (11%) small cell carcinomas (all in stages IIIB or IV). The majority of
NSCLC were identified in stage I (79%). The incidence density for lung cancer
in subjects with emphysema, COPD, or with none was 36.1, 24.7 and 2.5 per
1000 person-yrs, respectively. Adjusting for age, sex and smoking, emphysema
(OR 4.76; IC95% 2.32-9.77) and airway obstruction (OR 2.65; IC 95% 1.26-5.57)
were independent risk factors for lung cancer.

In a cohort of individuals participating in a lung cancer screening study, emphysema and airway obstruction are significantly associated with a greater risk of lung
cancer.

P4187
Measurement of alveolar nitric oxide in patients with lung cancer
Anastasios Kallianos 1 , Sotirios Tsimpoukis 2 , Harpidou Andriani 2 ,
Rapti Aggeliki 1 , Syrigos Konstantinos 2 . 1 2nd Pulmonary Clinic, Sotiria
Hospital, Athens, Greece; 2 Oncology Unit, Sotiria Hospital, Athens, Greece
Introduction: The presence of NO as a marker of airway inflammation and indirectly as a general indicator of inflammation and oxidative stress-incrimination
as incriminating factor in lung cancer at an early stage and then the treatment of
disease after chemotherapy.
Purpose: We studied whether exhaled NO levels altered by 3 cycles of chemotherapy the levels at diagnosis and whether directly or indirectly related to the course
of disease. Also, correlation levels of NO with other markers of inflammation.
Method: We studied 28 patients early diagnosed -18 men and 10 women with
lung cancer.We analyse.blood tests for control of inflammatory markers, functional
pulmonary tests and alveolar exhaled nitric oxide.
Results: Recorded decrease in exhaled NO after 3 cycles of chemotherapy in all
patients regardless of histological type and stage.
28 patients with a mean 6.8 NO occurs after 3 cycles average 4.9, a value which
is normal.
Also appears strong correlation between NO before and after chemotherapy and
CRP (p <0.05, r 0.42 pre) and (p <0.045, r 0.64 after).
It is a further breakdown of data by the statistical program SPSS, with subgroups
for analysis based histological types.
Conclusions: NO alveolar as an indicator of airway inflammation, indicates response to chemotherapy in lung cancer. Also the inflammatory process in lung
cancer confirmed and indicates response to chemotherapy through an index which
is sensitive to inflammatory diseases of the airways and not reused in lung cancer
before and after chemotherapy.

P4188
Risk assessment of venous thromboembolism in lung cancer – Utility of
Khorana model
Carina Gaspar, Dalila Ferreira, Susana Simões, Paula Alves, Agostinho Costa.
Pneumology, Pulido Valente Hospital - Centro Hospitalar Lisboa Norte, Lisboa,
Portugal
Background: Venous thromboembolism (VTE) is a common and costly complication in patients with lung cancer. Research is focusing on identifying high-risk
patients who might benefit from primary thromboprophylaxis. For this purpose,
Khorana built a predictive model of VTE in cancer patients receiving chemotherapy as outpatients, including 5 independent risk factors: site of cancer, prechemotherapy platelet count, hemoglobin level or use of red cell grow factors,
leukocyte count and body mass index.
Aim: To evaluate the utility of the Khorana model to predict VTE in lung cancer
patients undergoing chemotherapy.
Methods: We conducted a retrospective study including all patients diagnosed
with lung cancer between January and July/2011 who underwent chemotherapy
as outpatients in Pulido Valente Hospital, in Lisbon. Risk for TVE according to
Khorana model was calculated in patients with and without TVE.
Results: From 241 patients, 6 developed pulmonary embolism (2,5%), 12 deep
venous thromboembolism (5,0%) and 2 had both (0,8%), for an overall rate of
VTE of 8,3%. Adenocarcinoma, metastatic disease and history of cerebrovascular
disease were significantly (p<0.05) more common in the group of patients with
TVE. Using Khorana model, 35,0% of patients were at high risk for VTE in the
group of patients with TVE, compared to 14,3% in the group without (p=0,016).
Conclusion: In our experience the Khorana model proved to be useful in predicting
TVE in a cohort of lung patients receiving chemotherapy. The development of
risk-assessment models of TVE for lung cancer that integrate other risk factors
specific for this type of cancer should although be encouraged.

P4189
Arterial thromboembolic complications in patients with lung cancer – Impact
on survival
Catharina Crolow 1 , Markus Samulowski 1 , Timo Weiss 1 , Torsten Blum 1 ,
Jens Kollmeier 1 , Nicolas Schönfeld 1 , Wolfram Grüning 2 , Torsten T. Bauer 1 .
1
Department of Pneumology, Lungenklinik Heckeshorn, HELIOS Klinikum Emil
von Behring, Berlin, Germany; 2 Department of Pneumology, HELIOS Kliniken
Schwerin, Germany
Background: Venous thromboembolic events (TEE) are a frequent complication
in patients with lung cancer (LC) (own data: total 7.6%). Yet the impact of arterial
TEE on the patient’s prognosis and preventive treatment strategies is unclear.
Aim: To evaluate the frequency of arterial TEE and their prognostic relevance in
LC.
Methods: In this monocentric, observational study all patients with primary diagnosis of LC between Jan. 2008 and Dec. 2010 were prospectively recorded and
retrospectively evaluated with regard to arterial TEE.
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Results: Within 36 months 1940 patients (1209 men, 731 women) were diagnosed
with LC (SCLC 10.3%, NSCLC 89.7%). Arterial TEE were documented in 51
patients (2.6%) with ischemic stroke as leading event (n=23, 1.2%), followed by
events located in coronary (n=14, 0.7%), peripheral (n=12, 0.6%), mesenterial
(n=4, 0.2%) and extracranial arteries (n=3, 0.6%). Kaplan-Meier-survival analysis
showed shorter survival (p=0.003) for the group of patients with an arterial TEE
(median survival 283 days vs. 479 days).

Figure 1. Kaplan-Meier survival analysis.

Conclusion: Besides an increased risk for deep venous TEE the frequency of
arterial TEE in patients with LC is also increased. The tumor itself, chemotherapy
and frequent cardiovascular comorbidities are believed to increase this risk and
result in a significant worse prognosis. These data support prospective studies on
primary antithrombotic prophylaxis in patients with LC.

P4190
Correlatin between PET scan and cytokine in non-small cell lung cancer
(NSCLC)
Beatrice Culla 1 , Pierluigi Filosso 3 , Marta Morando 2 , Caterina Bucca 4 ,
Giovanni Rolla 2 , Riccardo Cristofori 3 , Marta Malandra 2 , Arianna Vaudano 4 ,
Monica Boita 2 , Luisa Brussino 2 . 1 Medical and Surgical Disciplines, University
of Turin, Italy; 2 Biomedical Science and Human Oncology, University of Turin,
Italy; 3 Thoracic Surgery, University of Turin, Italy; 4 Clinical Phathophysiology,
University of Turin, Italy
Background: Systemic and local inflammatory microenvironment may be an important contributor to morbidity and mortality associated with NSCLC. Exhaled
breath condensate(EBC) is a non-invasive method to collect airway lining fluid for
assessing lung inflammation. Interleukin-6 (IL-6) is associated with poor prognosis
and correlates with neoplastic cachexia and with stage of disease. PET scan has
been included in standard staging workup and the standardized uptake value(SUV)
of PET-scan has been shown to correlate with poor prognosis in lung cancer.
Aim and Objective: To assess the correlations between serum and EBC IL-6
levels and SUV in patients with NSCLC.
Methods: Fifteen consecutive patients (12 males, mean age 64 years, range 39-82)
receiving a curative resection for NSCLC were enrolled. All the patients underwent
PET scan and IL-6 values measurement both in serum and EBC.
Results: PET scan was positive in all the patients with a mean SUV value
10.64±4.28(range: 6-18.8). Mean IL-6 value was 1.05 pg/ml ± 1.27 in serum and
0.29 pg/ml ± 0.09 in EBC. Significant correlation between SUV and IL-6 levels
both in serum and in EBC was found (r= p<0.001 and r = p<0.05 respectively)

P4191
High performance and timely care of integrated FDG-PET and diagnostic CT
in a rapid outpatient diagnostic program for suspected lung cancer patients
Pepijn Brocken 1 , Hendrikus Van der Heijden 1 , Richard Dekhuizen 1 ,
Liesbeth Peters-Bax 2 , Lioe-Fee De Geus-Oei 3 . 1 Pulmonary Diseases, Radboud
University Nijmegen Medical Centre, Nijmegen, Netherlands; 2 Radiology,
Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands; 3 Nuclear
Medicine, Radboud University Nijmegen Medical Centre, Nijmegen, Netherlands
Introduction: The objective of this study was to evaluate the diagnostic performance of 18 F-fluorodeoxy-glucose-Positron Emission Tomography with integrated
contrast enhanced Computed Tomography (FDG-PET/CT) as a routine diagnostic
tool in a Rapid Outpatient Diagnostic Program (RODP) for patients referred on
the basis of a chest X-ray suspicious of lung cancer.
Methods: A retrospective chart study was conducted of all patients referred to
the two-day RODP of our tertiary care university clinic between 1999 and 2009
after an abnormal chest X-ray. We analyzed timeliness of care and the diagnostic performance of FDG-PET/CT to differentiate between malignant and benign
lesions.
Results: In 386 patients available for analysis, 260 patients were diagnosed with
non-small cell lung cancer (NSCLC), small cell lung cancer (SCLC) of both subtypes; 23 patients had another type of malignancy, 78 patients had certain benign
disease, and in 45 patients the diagnosis was not pathologically confirmed but a
median 24.5 months follow up confirmed a benign outcome. Sensitivity, specificity,
negative predictive value, positive predictive value and accuracy of FDG-PET/CT
to differentiate lung cancer from benign disease were 97.7%, 60.2%, 92.5%, 84.0%
and 85.7% respectively. For lung cancer patients, median referral time was seven
days, diagnostic delay was 2 days and therapeutic delay 19 days.
Conclusion: FDG-PET/CT in an RODP setting for suspected lung cancer has high
performance in detecting cancer and facilitates timely care.

P4192
A proposal in small cell lung cancer staging according to TNM system
Kostas Zarogoulidis 1 , Dimitris Latsioe 1 , Kostas Porpodis 1 , Paul Zarogoulidis 1 ,
Nick Antoniou 1 , Ellada Elephteriadou 1 , Efimia Boutsikou 1 ,
Theodore Kontakiotis 1 , Jan-Paul Sculier 2 . 1 Pulmonary, Aristotle University,
Thessaloniki, Greece; 2 Oncologie thoracique, Institut Jules Bordet, Bruxelles,
Belgium
Background: Many pts with limited disease [LD] behave similarly to those with
extensive disease [ED] from the prognostic point of view. On the other hand, a
proportion of pts with ED SCLC behave similarly to those with LD. Moreover, the
7th (IASLC) TNM classification has not been evaluated with recent, large scale
studies in SCLC.
Patients and methods: In this retrospective analysis 764 pts with proven SCLC
were included managed with the same therapeutic protocols based on platinum
analogues. Of these pts, 278 (36.4%) had LD, while 486 (63.6%) had ED. This
classification was based on the following investigations: chest radiography, computed tomography of chest, abdomen and brain, fiberoptic bronchoscopy, isotope
bone scan, sputum cytology and haemotological and biochemical profile. We also
grouped the pts according to new TNM classification (seventh edition).
Results: A statistically significant difference was found in survival among the LD
SCLC pts with (IA + IB), (IIA + IIB + IIIA) and IIIB stage (p<0.001). Similarly,
we found a statistically significant difference in survival in ED SCLC pts with
(IIA + IIB + IIIA), IIIB and IV stage (p<0.001).
Table 1. Survival according to the stage of the disease
Disease Stage
Stage IA + IB
Stage IIA + IIB + IIIA
Stage IIIB
Stage IV
Total

Number of patients

Median survival (days)

95% CI

40
211
136
377
764

512
348
277
236
286

419.029–604.971
296.630–399.370
214.959–339.041
220.387–251.613
270.474–301.526

Conclusions: A new classification of SCLC can be proposed which includes
four stages based on TNM classification of NSCLC. [(Stage IA+IB), (Stage
IIA+IIB+IIIA), (Stage IIIB) and (Stage IV)].

P4193
The prognostic impact of stage and performance status on surgically resected
non-small cell lung cancer
Mesut Bayraktaroglu, Engin Aynaci, Pinar Yildiz. Pulmonology, Third Clinic,
Yedikule Chest Diseases and Thoracic Surgery Training and Research Hospital,
Istanbul, Turkey

Conclusions: The observed relationship suggest that lung and systemic inflammation is proportional to tumor metabolic activity.

In our study, pathological stage and Eastern Cooperative Oncology Group (ECOG)
performance status were assessed in surgically resected non-small cell lung cancer
(NSCLC) patients. The aim was to determine the effects of tumor stage and
performance status on overall survival and disease-free survival in our cases.
Methods: 148 consecutive patients (mean age 57.9±8.29 years, min 36 max 76)
were included in this study. 12 (%8.1) patients were women and 136 (%91.9) were
men. Each patient was staged according to the TNM classification.
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Results: ECOG performance status was related with both mean survival and
disease-free survival time (respectively p=0.011 and p=0.044). 148 patients were
grouped by using 1997 TNM and 2009 IASLC staging systems. According to
survival analysis, disease-free survival was not related with stage but mean survival
analysis revealed that stage 3 cases had significantly worse survival compared to
stage 1 cases (p=0.005).

Introduction: Infections are important causes of morbidity and mortality in lung
cancer patients. The myelotoxicity caused by the administration of either the
chemotherapeutic regimens or the radiotherapy increases the risk of potentially
life-threatening infection.
Methods: This prospective study included all patients with lung cancer who referred with signs or symptoms of infection between September 2009 and October
2011. Data concerning patient’s history, disease’s diagnosis, management and
therapy and infection’s signs, symptoms and documentation were collected.
Results: Seventy one patients with lung cancer were enrolled with febrile episodes
and/or microbiologically or otherwise documented infection. Forty six patients
(64.8%) presented with non-small cell lung carcinoma, while 22/71 patients (31%)
and 3/71 patients (4.2%) had small cell lung cancer and mesothelioma respectively.
Fifteen patients (21.1%) presented with FN and totally 43/71 (60.6%) patients
required hospitalization for parenteral therapy upon admission. The predominant
site of the infections was the lung in 59/71 patients (83.1%). In the hospitalized
setting 3 episodes of bacteremia with Staphylococcus aureus were reported and
microbiologically documented infections accounted for 26.7% of the hospitalized
patients. The overall mortality rate was 9.8%, while only 1 patient died in the
outpatient setting despite the antibiotic therapy.
Conclusion: This study showed that the early detection and control of infection
in lung cancer patients receiving therapy may improve their survival. Recognition
of predisposing factors for infections and possible therapy toxicities should be
evaluated carefully.

P4196
Evaluation of quality of life in patients with primary and metastatic lung
cancer following radiofrequency ablation
Julia Beeson, Sunny Kaul, Winston Banya, Paras Dalal. Thoracic Radiology,
Royal Brompton & Harefield NHS Foundation Trust, London, United Kingdom

Conclusion: According to our results, survival was significantly worse in stage 3
patients and patients with poor performance status.

P4194
The role of pequi fruit (Caryocar brasiliense Camb) pulp oil, as a natural
source of antioxidants, in experimental lung cancer
Natália Beatriz Rigoldi Colombo 1 , Edwin Roger Parra 1 , César Koppe Grisólia 2 ,
Márcia Hage 4 , Denise Frediani Barbeiro 5 , Vera Luíza Capelozzi 1 . 1 Pathology,
Faculdade de Medicina da Universidade de São Paulo, Brazil; 2 Genetic and
Morphology, Universidade de Brasília, Brasilia, Brazil; 3 Laboratory of
Experimental Atmospheric Pollution, Faculdade de Medicina da Universidade de
São Paulo, Brazil; 4 Clinical Emergency, Faculdade de Medicina da Universidade
de São Paulo (FMUSP), Brazil
Background: Caryocar brasiliense Camb, most known as pequi, is a Brazilian
fruit that has high levels of antioxidants properties. The aim of this study was to
evaluate the antioxidant activity of the pequi oil.
Methods: 18 male BALB/c mice was studied: 14 animals received by gavage
0,5μL/mg/day of pequi oil (Control + CBCoil = 4) during 75 days. After 15 days,
10 mices received two doses of 1,5g/kg intraperitoneal of urethane (Urethane +
CBC oil = 10). The other 4 animals were only submitted to the two doses of
urethane (Urethane group = 4). After 75 days, these groups were sacrificed. Antioxidant activity of pequi oil was evaluated in the lung tissues by the biochemical
TBARS test (Thiobarbituric acid-reactive substances) and DNA damage by the
comet test method.
Results: The lung parenchyma from the Urethane groups without oil and with oil
showed neoplasic formations induced by the chemical carcinogenesis in contrast
with Control + CBC oil group.The image analysis of the comet assay showed a
statistical significant decreased of the DNA damage cells in the Urethane + CBC
oil group when compared with urethane group. TBARS test showed a significant
decreased of the lipid peroxidation in the Urethane + CBC oil, similar as values of
the Control + CBC oil, when compared with Urethane group.
Conclusion: We conclude that the different natural antioxidant components found
in the pequi oil are efficient to diminish the oxidative stress status and the DNA
damage in chemical carcinogenesis induced by urethane experimental lung cancer,
suggesting that this type of strategies may have a greater impact in lung cancer
treatment.
Financial Support: FAPESP, CNPq.

P4195
Evaluation of outpatient infections in lung cancer patients treated with
chemotherapy and/or radiotherapy
Vasileios Kouranos 1 , Emily Tsaroucha 1 , Antonis Vassias 2 , John Arapis 1 ,
John Gkiozos 2 , Konstantinos Syrigos 2 . 1 8th Pulmonary Clinic, General Hospital
of Chest Diseases “Sotiria”, Athens, Greece; 2 3rd Oncology Unit, University of
Athens, Greece

Objective: Radiofrequency ablation (RFA) is an increasingly utilised treatment
option for high risk patients with primary lung cancer and metastatic lung disease.
We assessed quality of life in patients undergoing RFA for primary and secondary
lung cancers at this institution in patients deemed unfit for surgical intervention.
Materials and methods: 55 patients, (42 primary lung cancer and 13 metastatic
lung tumours) were entered into the study. One standard instrument was used to
measure quality of life, the European Organisation for Research and Treatment
of Cancer (EORTC QLQ-C30). An integrated system for assessing health-related
quality of life of cancer patients. All procedures were performed by a single operator. All patients were clinically and radiologically followed-up in a standardised
way, all questionnaires were collected by a single associate pre treatment and one
year post ablation. Data was analysed using the Stata version 10 software.
Results: The EORTC scores were converted to physical function, respiratory
function, emotional functioning and global health scales, mean value for each
scale was calculated pre and post ablation. There was a reported improvement
in all four scales after ablation. The paired t test was used to assess statistical
significance of the results. This revealed statistically significant improvement in
emotional function (p =0.023) and the global health scales (p = 0.008).
Conclusion: This retrospective study demonstrates that patients undergoing ablation therapy for primary and secondary lung cancer describe overall improved
function with statistically significant improvement in emotional and global health
scales.

P4197
Is surgical resection of M1a lung adenocarcinoma with metastatic pleural
nodules really a useless choice?
Jinkyeong Park 1 , Mi-Ae Kim 2 , ChangMin Choi 2 , HyungRyul Kim 3 . 1 Pulmonary
and Critical Care Medicine, Wongwang Univ. Sanbon Hospital, Gunpo,
Gyeonggi, Korea; 2 Pulmonary and Critical Care Medicine, Asan Medical Center,
Univ. of Ulsan College of Medicine, Seoul, Korea; 3 Thoracic and Cardiovascular
Surgery, Asan Medical Center, Univ. of Ulsan College of Medicine, Seoul, Korea
According to a revised 7th TNM classification of NSCLC, malignant pleural
nodules are defined as a M1a stage. This study attempts to validate an effect of the
surgical resection of a primary lung lesion to the survival of lung adenocarcinoma
with metastatic pleural nodules which was not detected on chest CT and PET scan.
From 1995 to 2010, we retrospectively investigated in 36 patients who had adenocarcinoma with metastatic pleural nodules. There were no evidences of pleural
nodules on chest CT or PET/CT before surgery. Whenever unexpectedly pleural
nodules were at surgery, additional surgical resection of the nodules were decided by
surgeon. 36 patients of adenocarcinoma were upstaged to M1a because malignant
pleural nodules found at operation. 22 patients had only “open and closure” exploratory thoracotomy (Non-Surgery group) and 14 patients had surgical resection
of a primary lung adenocarcinoma (Surgery group). There were no significant differences of age and FEV1 (%) between Surgery group and Non-Surgery group. The
1-year survival rate of the total 36 patients was 92% (Non-surgery group (86%) vs.
Surgery group (100%),p=0.157). The 2-year survival rate was 75% (Non-surgery
group (66%) vs. Surgery group (89%), p=0.123). The 5-year survival rate was 26%
(Non-surgery group (12%) vs. Surgery group (74%),p=0.011*). The median time
to progression of the total 36 patients was 14.6±3.7months (Non-surgery group
4.6±1.0months vs. Surgery group 39.5±12.7months). Surgical resection of primary
lung cancer would prolong the time to progression and improve the 5-year survival
rate in some adenocarcinoma patients with invisible metastatic pleural nodules.

779s

T UESDAY, S EPTEMBER 4 TH 2012
P4198
Determinants of relapse and survival in completely ressected non small cell
lung cancer
Filipa Soares Pires 1 , Gabriela Fernandes 1,2 , Ana Paula Vaz 1 , António Morais 1,2 ,
Conceição Souto Moura 2,3 , Pedro Bastos 2,4 , Venceslau Hespanhol 1,2 .
1
Pulmonology Department, Centro Hospitalar de São João, Pólo do Porto, Porto,
Portugal; 2 Faculty of Medicine, University of Porto, Portugal; 3 Pathology
Department, Centro Hospitalar de São João, Pólo do Porto, Porto, Portugal;
4
Thoracic Surgery Department, Centro Hospitalar de São João, Pólo do Porto,
Porto, Portugal
Introduction: Lung ressection is the treatment of choice in Non-Small Cell Lung
Cancer (NSCLC). Besides TNM staging, other features have been reported as
significant prognostic factors.
Aim: To analyze factors affecting relapse and survival in NSCLC after complete
ressection.
Methods: A retrospective study was conducted, including patients with NSCLC
completely ressected in the last 12 years. Clinical and histological factors were
assessed and its influence on survival free of relapse and overall survival was
determined.
Results: 160 patients were included, 77.5% male and 22.5% female, with a median
age of 65years. Relapse occurred in 69 patients (median survival free of relapse
- 56 months). At univariate analysis, an association was found between reduced
survival free of relapse and age≤62 years, clinical tumor size≥4cm, clinical TNM
stage>IB, clinical T>1, clinical N>0, pathological TNM stage>IB, pathological T>2, pathological N>0 and vascular invasion. At multivariate analysis, tumor
size≥4cm (p=0.004), pathological TNM stage>IB (p=0.023) and vascular invasion
(p=0.024) were associated to a reduced survival free of relapse.
64 patients died (median overall survival – 112 months). At univariate analysis,
an association was found between reduced overall survival and age≤62 years,
clinical tumor size≥4cm, clinical TNM stage>IB, clinical N>0, pathological
TNM stage>IB, pathological T>2, pathological N>0, vascular invasion and poor
differentiation of tumor. At multivariate analysis, only pathological TNM stage>IB
(p=0.029) remained associated a poorer overall survival.
Conclusion: Besides TNM staging, other features are important on relapse and
survival and should be considered for adjuvant therapy.

P4199
Therapeutic options for operated adenocarcinoma patients in stages I or II
Anastasios Palamidas 1 , Sophia - Antiopi Gennimata 1 , Fotis Vlastos 1 ,
Nikolaos Koulouris 1 , Jean-Michel Vigneaud 2 , Nadine Martinet 3 . 1 First
University Respiratory Clinic, Sotiria Chest Diseases Hospital, Athens, Greece;
2
d’Anatomie Pathologique, Hopital Central de Nancy, Nancy, France;
3
Laboratoire de Chimie, Laboratoire de Chimie des Molécules Bioactives, Nice,
France
Surgery is the only radical option for NSCLC therapeutic management. We studied
the survival rates of operated NSCLC patients followed in the context of the ISO
certified Nancy lung cancer biobank. During a period of 20 years, 26 patients (age
= 59±9 years, p.yrs = 38±25, survival months = 30±15) were reoperated upon for
curative purposes. The survival rates of these patients were compared to those of a
matched control group of 26 NSCLC patients (age = 61±7 years, p.yrs = 45±26,
survival months = 31±16) operated upon only once and no statistical significant
difference was detected. Both groups received post-operation chemo-radiotherapy
during the course of their disease. We also studied the survival rates of the most
prevalent histotypes of these groups of NSCLC patients such as adenocarcinoma
and squamous cell carcinoma. For patients with squamous cell carcinoma group,
there was no statistical difference in survival between reoperated and once-operated
patients in all stages. Nevertheless, for adenocarcinoma patients there was statistical significant difference in survival rates of 12 months favoring the reoperated
patients in stages I – II (p = 0.0048). No statistical difference was presented
between the lung adenocarcinoma groups in stages III – IV. We concluded that
reoperation should remain an option for previously operated adenocarcinoma patients who are presented in stages I or II as their survival is expected to be longer
in comparison to those who receive only post-operation chemo-radiotherapy.

P4200
Effect of statin therapy in patients with lung cancer on mortality, incidence of
infections and pulmonary embolism
Stefan Krüger, Annika Vehl, Angelika Haselhuhn, Dirk Frechen. Medical Clinic
I, University Clinic RWTH, Aachen, Germany
Background: Statins (S) have antiproliferative effects. Aim of this study was
to assess whether S users with lung cancer (LC) had reduced risk of mortality,
infections and pulmonary embolism.
Methods: We studied the association of S use in a retrospective study in 465 pts
with first diagnosis of LC. The primary variables were stage and type of LC and S
use at time of LC diagnosis and thereafter. During follow-up occurrence of death,
infections and pulmonary embolism were recorded.
Results: 91 pts (19.6%) had S, 371 pts not. LC stages were I-IIIA 201 pts (43.2%),
IIIb-IV 264 pts (56.8%). Pts with S were older (67.8±7.6 vs. 64.5±9.8 y., p <
0.005), had higher BMI, more often diabetes, myocardial infarction and chronic
heart failure. Charlson comorbidity index was not different (5.2±2.2 vs. 5.7±2.4,

p = 0.08). During follow-up 43% of the pts died. In Kaplan Meier analysis stage
I-IIIA pts with S had lower survival compared with pts without S (log rank test,
p<0.0001). However there was no significant difference in pts stage IIIb-IV. In pts
< 65 y. survival was longer in pts with vs. without S (1002 (95%CI 588-3977)
vs. 604 (95%CI 513-806) days, p<0.05). In pts ≥ 65 y. there was no difference in
survival (493 (95%CI 308-776) vs. 693 (95%CI 555-917) days, p=n.s.). Incidence
of severe infections and pulmonary embolism were not different in pts with and
without S.
Conclusions: Long-term S therapy seems to reduce mortality in younger LC pts
< 65 y., but not in pts ≥ 65 y. In stage I-IIIA pts S are associated with worse
survival, whereas there is no difference in stage IIIb-IV pts. S do not reduce the
incidence of severe infections and pulmonary embolism at follow-up.

P4201
Anaerobic exercise decreases the progression of lung cancer in experimental
mice
Renato Paceli 1 , Rodrigo Cal 2 , Carlos Santos 4 , Anna Morais 1 , Cassiano Neiva 5 ,
Antonio Cordeiro 3 , Kazuo Nagamine 3,4 , Patricia Cury 2 . 1 Division de
Pneumology, Heart Institute (InCor) School of Medicine, University of São Paulo,
SP, Brazil; 2 Pathology and Forensic Medicine, School of Medicine of São José do
Rio Preto – FAMERP, São Jose do Rio Preto, SP, Brazil; 3 Department of
Epidemiology and Public Health, School of Medicine of São José do Rio Preto –
FAMERP, São Jose do Rio Preto, SP, Brazil; 4 Physical Activity and Health
Laboratory (LAFIS), School of Medicine of São José do Rio Preto – FAMERP,
Bauru, SP, Brazil; 5 Laboratory of Metabolism and Physiology of Stress - mefE,
Paulista State University -School of Science of Bauru – (Unesp), Bauru, SP, Brazil
Introduction: Lung cancer is one of the most incident neoplasms in the world representing the main cause of mortality for cancer. Studies have suggested evaluate
the effectiveness of the use of the physical activity in the suppression, remission
and reduction of the recurrence of tumors.
Objective: To evaluate the effects of aerobic and anaerobic physical activity in the
development and the progression of lung cancer.
Material and methods: Lung tumors were induced with a dose of 3mg of Urethane/kg, in 67 male Balb - C type mice, divided in three groups: Group 1 - 24
mice treated with Urethane and without physical activity; Group 2 - 25 mice with
Urethane and subjected to aerobic swimming free exercise; Group 3 - 18 mice
with urethane, subjected to anaerobic swimming exercise with gradual loading 5
to 20% of body weight. All the animals were sacrificed after 20 weeks.
Results: The median number of lesions (nodules and hyperplasia) was 3.0 for
group 1, 2.0 for group 2 and 1.5 to 3 (p = 0.052). When compared only the
presence or absence of lesion, there was a decrease in the number of lesions in
group 3 compared with group 1 (p = 0.03) but not in relation to group 2. There
were no metastases or other changes in other organs.

Conclusions: In this study, the anaerobic physical activity but not aerobic, diminish
the incidence of experimental lung tumors.

P4202
Splenectomy inhibits tumor development and metastases in murine lung
cancer models
Liran Levy 1 , Inbal Mishalian 1 , Zolotarob Lida 1 , Rachel Bayuh 1 ,
Zvi G. Fridlender 1,2 . 1 Institute of Pulmonary Medicine, Hadassah-Hebrew
University Medical Center, Jerusalem, Israel; 2 Department of Medicine,
University of Pennsylvania, Philadelphia, PA, United States
Introduction & Aims: It has been shown that inhibitors of the immune system
(e.g. myeloid derived suppressor cells) reside in the spleen and inhibit the endogenous anti-tumor effects of the immune system. We hypothesized that excision
of the spleen (splenectomy) can inhibit growth of relatively big tumors, and reduce metastases by modulating systemic inhibition of the immune system. Our
long-term goal is to implement mechanisms elucidated in these studies into future
clinical trials.
Methods: The clinical effect of splenectomy was evaluated in several murine
lung cancer models. We compared immunological properties of blood and tumor
after splenectomy or sham operation in tumor-bearing mice, using FACS analysis,
RT-PCR and specific depletion studies.
Results: We found that splenectomy reduces tumor growth, can induce their
regression, and decreases metastases. These effects disappeared in NOD/SCID
mice. No significant changes in cell types were found in the blood. Splenectomy increased the percentage out of total tumor cells of neutrophils (2.4% vs.
4.9%, p=0.012), and macrophages (10.9% vs. 14.4%, p=0.014), which tended
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to be less immune-inhibitory (non-M2/M2 macrophages ratio increased from 3.4
to 12.1, p=0.04). We further noted a tendency to increased activation of CD8+
CTL (19.2% vs. 30%, p=0.09). Tumor microenvironment was found to be more
pro-inflammatory following splenectomy (e.g. upregulation of MIG, TNF-α and
IFN-γ). Using specific depletion of cells we evaluated the role of each cell in the
effect of splenectomy.
Conclusions: Splenectomy inhibits the development of tumors and metastases in
murine models of lung cancer, by changing the amount and characteristics of
myeloid cells.

P4203
Direct medical costs of lung cancer in Oran hospital
Abdelmajid Snouber 1 , Malika Metahri 1 , Abdellatif Bennani 1 , Souad Kebbati 1 ,
Saada Chougrani 2 , Malika Guermaz 1 . 1 Chest Clinic, Faculty of Medicine, Oran,
Algeria; 2 Epidemiologic Department, Faculty of Medicine, Oran, Algeria
Objective: To analyse epidemiological profile of lung cancer and to evaluate
expenses inherent in its diagnostic and therapeutic management.
Methods: Retrospective study of all cases of lung cancer notified during the period
2004-2008 in our chest clinic. Data concerning epidemiological characters and
expenses which take into account, hospitalisation,diagnostic tests and treatment,
were kept in an Epi-Info software package (Epi-info, version 6.0).
Results: Among 130 cases, 127 were studied. The mean age of our population was
66 years, age more than 50 years represented 80% of cases, 66,7% were male and
33,3% were female. Tobacco smoking concerned 91% of our patients.Thoracic
pain respresented 20,6% of cases and cough 13% of cases. Frequent localisation
of lung cancer was right upper lobar 68% and tumoral extension represented
80% of cases.Histological predominant lung cancer was epidermoide carcinoma
with 35% of case followed by adenocarcinoma with 15% of cases. Global cost
of hospitalisation was of £157086,86 with a mean cost per patient of £1208,36.
Global cost of diagnostic tests was of £13350,71 with a mean cost per patient of
£102,69 and global cost of of treatment was of £88395,17 with a mean cost per
patient of £679,95.
Conclusion: Lung cancer management in hospital level remain problematic taken
into account tobacco smoking threat and the higher expenses inherent in hospitalisation, diagnosis and treatment of the disease. The interest of a national plan against
lung cancer is necessary to improve its management and to rationalize expenses.

418. New biomarkers for lung cancer

P4204
Volatile organic compounds (VOC) in exhaled breath in patients with lung
cancer, using the analytical technique thermal desorber- gase
chromatography-spectrometer mases
Javier Jareno Esteban 1 , Maria Angeles Munoz Lucas 1 , Belen Carrillo Aranda 1 ,
Jose Angel Maldonado Sanz 1 , Concepcion Civera Tejuca 2 , Antonio Aguilar
Ros 3 , Gema Rodriguez Trigo 4 , Carlos Gutierrez Ortega 1 , Jose Luis Alvarez
Sala 4 , Luis Callol Sanchez 1 . 1 Unidad Multidisciplinar de Investigacion en
Diagnostico Precoz de Cancer de Pulmon, Hospital Central de la Defensa,
Madrid, Spain; 2 Quimica Fisica II, Facultad de Farmacia. Universidad
Complutense de Madrid, Madrid, Spain; 3 Farmacocinetica, Facultad de
Farmacia. Universidad San Pablo CEU, Madrid, Spain; 4 Neumologia, Hospital
Clinico San Carlos, Madrid, Spain

Methods: Case-control study with 81 patients with LC, 40 patients with COPD and
89 healthy volunteers (without respiratory disease). Informed consent accepted.
Collection of exhaled breath by means BioVOC™ to functional residual capacity
Analytical technique: TD/GC/MS (Markes-Agilent Tech.)
Statistical analysis: SPSS® v-15 for Windows.
Results: Description of the sample. Quantitative study and qualitative study of
VOC.
Conclusions: 1. Nonanoic acid is the only VOC with statistical significance
between study groups: and it is independent of age and smoke custom.
2. The probability to find nonanoic acid in LC group is higher than control and
COPD groups
3. Nonanoic acid and heptanal could be useful to discriminate between LC +
COPD patients versus LC without COPD patients.
4. In our sample, nonanoic acid could be useful like a LC tumorlike marker.
Supported by FIS: PI07/1116; Neumomadrid 2008 and SEPAR 2010: PI-881.

P4205
Retrospective study of treatment outcomes according to exon difference with
EGFR mutations in non-small cell lung cancer patient in Korea
Ho Sung Lee 1 , Jae Sung Choi 1 , Ki Hyun Seo 1 , Ju Ock Na 1 , Yong Hoon Kim 1 ,
Mi Hye Oh 2 , Sung Shick Jou 3 . 1 Internal Medicine, Pulmonolgy, Soonchunhyang
Univ. Cheonan Hospital, Cheonan, Republic of Korea; 2 Diagnostic Pathology,
Soonchunhyang Univ. Cheonan Hospital, Cheonan, Republic of Korea;
3
Radiology, Soonchunhyang Univ. Cheonan Hospital, Cheonan, Republic of
Korea
Background/Aims: EGFR mutations in NSCLCs are most important biomarker for
EGFR-TKI treatment. About 90% of EGFR mutations are clustered in exons 19
(deletion) and 21 (point mutation at codon 858) and patients with these mutations
have great response to EGFR-TKIs. However, the response rates of NSCLC to
EGFR-TKIs according to types of EGFR mutation in Korea are still not cleared.
This study aimed to evaluate the genomic types of EGFR mutation and compare
the influence of each genomic types on the response to EGFR-TKIs and clinical
outcomes in patients with NSCLC.
Methods: We reviewed medical records from January 2007 to August 2011, and
classified genotypes of EGFR mutations which were done by direct sequencing
methods. Mutation status was compared with clinicopathological features. Clinical
outcomes were assessed based on EGFR genotypes.
Results: EGFR gene mutations were identified in 43(20.2%) out of 211 NSCLC
patients. EGFR mutations were significantly more frequent in females than in
males (37.1% vs. 13.4%, p < 0.001), but not correlated with smoking status
(22.% vs. 18.1%, p = 0.311). There are no significant differences between exon
19 deletion and exon 21 point mutation at cordon 858 in progression-free survival
(10.9 vs. 9.1 months; p = 0.554), nor in overall survival (21.8 vs. 18.2 months;
p = 0.142) and disease control rate (90% vs 85.7%; p = 0.669) with EGFR-TKI
treatment.
Conclusion: PFS and overall survival were not significantly different between
exon 19 deletions and Exon 21 L858R mutations, these results are similar to those
of previous studies.

P4206
Clinical significance and functional roles of FoxM1 in non-small cell lung
cancer
Nuo Xu 1 , Deshui Jia 2 , Wenfeng Chen 3 , Di Ge 4 , Chunxue Bai 1 . 1 Department of
Pulmonary Medicine, Fudan University, Shanghai, China; 2 Shanghai Medical
College, Fudan University, Shanghai, China; 3 Department of Biostatistics,
School of Public Health, Fudan University, Shanghai, China; 4 Department of
Thoracology, Zhongshan Hospital, Fudan University, Shanghai, China

Aim: Oxidative stress is increased in lung cancer (LC) and generated volatile
organic compounds (VOC). We can detect VOC in exhaled breath using the
analytical technique TD/GC/MS. The determination of VOC, may be useful as a
noninvasive screening in LC.
Objetive: To determine differences in VOC present in the exhaled breath in 3
groups: LC group, COPD group and clinically healthy volunteers.

Purpose: To test the role of FoxM1 in the metastasis of non-small cell lung cancer.
Experimental design: FoxM1 expression was examined in 175 NSCLC patients
with or without nodal metastasis by immunohistochemistry. By lenti-virus transduction, the role of FoxM1 in metastasis was also tested by in vitro methods using
different NSCLC cell lines.
Results: In this study, the FoxM1 expression was found to be significantly associated with nodal metastasis and the cumulative 5-year survival rate. Thus, an
increased expression of FoxM1 is the indicator of shortened survival and high
risk of metastasis of NSCLC patients. Furthermore, we also found that increased
FoxM1 expression could enhance the migratory and invasive abilities of lung
cancer cells, while inhibition of FoxM1 expression could reduce the migratory an
invasive properties of lung cancer cells, which are the two important parameters of
metastasis biology. In addition, cells with high FoxM1 expression were presented
with phenotypic changes reminiscent of EMT, which was further proved by the
results of immunoblotting with down-regulation of E-cadherin and ZO-1 while
up-regulation of N-cadherin and Vimentin.
Conclusion: These results suggested that FoxM1 plays an important role in lung
cancer metastasis and elevated FoxM1 expression could be used as an indicator of
poor prognosis and high risk of metastasis of NSCLC patients.
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P4207
Alterations of serum inflammatory biomarkers in the healthy and lung
cancer patients before and post chemotherapy
Dawei Yang 1 , Xun Wang 1 , Tao Zeng 2 , Jie Hu 1 , Yuanlin Song 1 , Luonan Chen 2 ,
Xiangdong Wang 1 , Chunxue Bai 1 . 1 Department of Pulmonary and Critical Care
Medicine, Zhongshan Hospital Fudan University, Shanghai, China; 2 Key
Laboratory of Systems Biology, SIBS-Novo Nordisk Translational Research Centre
for PreDiabetes, Shanghai Institutes for Biological Sciences, Shanghai, China
Introduction: Only 20% of lung cancer patients could be early diagnosed with
surgical treatment. Due to the high cost, it is not practical to apply CT scan and
pathological biopsy for lung cancer as regular screening tools even in high-risk
population. A simple but sensitive and specific assay used for lung cancer diagnosis
and prognosis is warranted.
Methods: Serum samples from 55 subjects including healthy people and patients
with NSCLC (30 with adenocarcinoma and 13 with squamous cell carcinoma)
were collected to measure 40 inflammatory mediators by multiplexed cytokine
immunoassays. All patients have completed follow up for up to two years. A series
of systematical computational analysis was applied.
Results: The set of 17 cytokines (such as IL-9, CCL16, CXCL10, etc.) prefers to
identify adenocarcinoma samples from pool of the population, while the set of 2
cytokines (MSPa and IL-29) prefers to recognize squamous cell carcinoma samples. The decision trees based on these two kinds of biomarkers can both achieve
about 80% accuracy in leave-one-out cross-validation. Cytokines like CXCL5,
CXCL10 and CCL16 were also found to play important roles in cancer survival.
The co-expressed protein interaction network (CEPIN) of cytokines related to
adenocarcinoma show dynamic convergent behavior during chemotherapy.
Conclusions: This pattern of inflammatory mediators might be useful for cancer
diagnosis, prognosis and evaluation of chemotherapy effects. The results of clustering of five CEPINs supported the adopted chemotherapy is effective for NSCLC
patients.
This study was supported by National Basic Research Program of China (973
Program) No. 2012CB933300.

P4208
Anti-tumorigenic effect of age-/diabetes-related advanced glycation
end-products in lung carcinoma
Babett Bartling 1 , Hans-Stefan Hofmann 1,2 , Antonia Sohst 1 , Veronika Somoza 3 ,
Rolf-Edgar Silber 1 , Andreas Simm 1 . 1 Cardiothoracic Surgery, University
Hospital, Halle (Saale), Germany; 2 Thoracic Surgery, Hospital Barmherzige
Brüder, Regensburg, Germany; 3 Research Platform for Molecular Food Science,
University of Vienna, Austria
Background: Clinicopathological studies indicated that lung carcinoma progression is impaired by advanced age and diabetes, which are either characterized
by accumulation of advanced glycation end-products (AGEs). AGEs result from
the non-enzymatic reaction of sugars with proteins in the body and in foods.
Therefore, our study aimed at the effect of AGEs on the non-small cell lung
carcinoma (NSCLC) progression.
Methods: AGEs were quantified by detecting the AGE fluorescence in plasma
samples of NSCLC patients prior to surgery. Experimentally, the tumor effect of
circulating AGEs was studied by using NSCLC spheroids and plasma samples
increasingly modified with AGEs, and NSCLC-bearing mice of whom elevated
AGE level were induced by AGE-enriched food.
Results: High plasma AGE levels were characterized by a later reoccurrence of
the tumor after curative surgery and a higher long-term survival rate compared to
patients with low levels (25% vs. 47% 5-year-survival, P = 0.011). In this regard,
in vitro studies showed a lower spheroid growth of NSCLC cells in the presence
of AGE-modified plasma than non-modified plasma. By in vitro application of
plasma samples from NSCLC patients or mice with different AGE levels, we also
found an inverse correlation between the NSCLC spheroid growth and the plasma
AGE level. Moreover, the in vivo tumorigenicity assay demonstrated that mice
with higher levels of circulating AGEs developed smaller tumors than mice with
normal AGE levels.
Conclusion: The plasma AGE level has prognostic relevance for NSCLC patients,
in which the tumor growth-inhibiting effect of circulating AGEs might play a
critical role.

P4209
Increased levels of circulating interleukin 6, interleukin 8, C-reactive protein,
and risk of lung cancer
Marina Petrovic 1 , Ivan Cekerevac 1 , Gordana Kostic 2 , Violeta Iric Cupic 2 ,
Goran Davidovic 2 , Zorica Lazic 1 , Vojislav Cupurdija 1 , Ljiljana Novkovic 1 .
1
Pulmonary Department, Clinical Center, Kragujevac, Serbia; 2 Clinical for
Cardiology, Clinical Center, Kragujevac, Serbia
Introduction: Previous studies that were based primarily on small numbers of
patients suggested that certain circulating proinflammatory cytokines may be
associated with lung cancer; however, large independent studies are lacking.
Methods: Associations between serum interleukin 6 (IL-6) and interleukin 8 (IL-8)
levels and lung cancer were analyzed among 123 case patients. Associations between biomarkers and lung cancer were estimated using logistic regression models
adjusted for smoking, stage, histology, age, and sex. The 10-year standardized

absolute risks of lung cancer were estimated using a weighted Cox regression
model.
Results: Serum IL-6 and IL-8 levels in the highest quartile were associated with
lung cancer (IL-6, odds ratio [OR] = 2.89, 95% confidence interval [CI] = 1.28 to
6.23; IL-8, OR = 2.46, 95% CI = 1.02 to 4.12) and with lung cancer risk (IL-6,
OR = 1.93, 95% CI = 0.87 to 2.36; IL-8, OR = 1.62, 95% CI = 1.56 to 2.48),
compared with the lowest quartile. Increased IL-6 levels were only associated with
lung cancer diagnosed within 2 years of blood collection, whereas increased IL-8
levels were associated with lung cancer diagnosed more than 2 years after blood
collection (OR = 2.03, 95% CI = 1.05 to 2.73). The 10-year standardized absolute
risks of lung cancer were highest among current smokers with high IL-8 and CRP
levels (absolute risk = 7.46%, 95% CI = 4.52% to 10.25%).
Conclusions: Although increased levels of both serum IL-6 and IL-8 are associated
with lung cancer, only IL-8 levels are associated with lung cancer risk several
years before diagnosis.

P4210
Clinical significance of serum osteopontin levels in lung cancer
Aikaterini Kazakou, Theodora Kerenidi, Martha Lada, Irini Tsilioni,
Eleftherios Dalaveris, Konstantinos Gourgoulianis. Respiratory Medicine,
University Hospital, Larissa, Greece
Background: Osteopontin (OPN) is a multifunctional glycoprotein associated
with lung cancer (LC) via several pathways including tumour angiogenesis.
Aims and objectives: The aim of our study was to investigate possible associations between serum levels of OPN in patients with LC and clinicopathological
variables, VEGF and MMP-9 levels and overall survival.
Methods: We enrolled 51 patients (mean age 66±8.8 years) with primary LC and
30 healthy control subjects. 43 patients were ever smokers and 8 non-smokers,
12 patients had SCLC and 39 NSCLC (18 squamous, 16 adenocarcinoma and 5
NSCLC-NOS) with stage I-II/4, III/18, IV/29. Serum levels of OPN, VEGF and
MMP-9 were measured by ELISA.
Results: Patients with LC had statistically significantly higher serum OPN levels
than controls (45.9[10.5-266.8] vs 16[6.8-29.8] ng/ml, p<0.0001). ROC analysis
showed that for OPN levels >23.8 ng/ml, sensitivity for detection of LC was
80.4% and specificity was 86.7%. OPN levels were also found higher in smokers
(p=0.019) and in older patients (p=0.026). Moreover, patients with squamous
LC had statistically significantly higher OPN levels compared to patients with
adenocarcinoma. Additionally, patients with serum OPN levels lower than median
value (<45.9 ng/ml) had significantly better overall survival than those with higher
levels (524 days vs. 306 days, p=0.01) and a 1-year survival rate of 80% vs.
37%. Finally, OPN levels were positively associated with VEGF levels (r=0.44,
p=0.001).
Conclusions: OPN levels were increased in patients with LC, and higher levels
were correlated with worse survival, therefore suggesting a possible diagnostic and
prognostic value of OPN in patients with LC.

P4211
Investigation of survivin gene polymorphism in non-small cell lung cancer
patients (NSCLC)
Engin Aynaci 1 , Ender Coskunpinar 2 , Ayse Eren 2 , Onur Kum 1 , Yasemin
Müsteri Oltulu 2 , Nergiz Akkaya 2 , Akif Turna 3 , Aysun Aynaci 1 , Ilhan Yaylim 2 ,
Pinar Yildiz 1 . 1 Pulmonology, Yedikule Chest Diseases and Thoracic Surgery
Education and Research Hospital, Istanbul, Turkey; 2 Department of Molecular
Medicine, Istanbul University Institute of Experimental Medicine, Istanbul, Turkey
Introduction and aim: Survivin gene is one of the first reported inhibitors of
apoptosis proteins (IAPs), which is an important family of proteins that regulate
apoptosis. A common polymorphism at the survivin gene promoter (-31 G/C) has
been shown to influence survivin expression and the risk for cancer development.
Purpose of this study reports, relation between Turkish population who have
survivin polymorphism and NSCLC also; its relevant with diseases’s development
and prognosis.
Methods: 146 NSCLC cases and 98 healthy control cases who were diagnosed
at Yedikule Chest Diseases and Chest Surgery, Training and Research Hospital
third clinic were included in this study. Pulmonary function test and routine biochemical analysis were done for all voluntaries. PCR-RFLP technique was used
for genotyping.
Result: Genotype distrubition of Survivin gene’s -31G/C region were detected
(n=146) %77.4 GG (n=113), %.18.5 GC (n=27), %4.1 CC (n=6); at patient group
and (n=98) % 6.1 GG (n=56), %47.5 GC (n=34), % 46.4 CC (n=8) (*p=0,003), at
control group; -644T/C region were detected (n=146) %40.4 TT (n=59), %.48.6
TC (n=71), %11.0 CC (n=16); at patient group and (n=98) % 55.1 TT (n=54),
%40.8 TC (n=40), % 4.1 CC (n=4) (*p=0,031), at control group; -625G/C region
were detected (n=146) %49.3 GG (n=72), %.39.1 GC (n=57), %11.6 CC (n=17);
at patient group and (n=98) % 57.1 GG (n=56), %32.7 GC (n=32), % 10.2 CC
(n=10) (p=0,484) at control group.
Conclusion: These results show that Survivin gene -31 G/C polymorphism causes
predisposition to lung cancer development in Turkish population.
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P4212
Low levels of heme oxygenase-1 in induced sputum of lung cancer patients as
a marker of defective cytoprotection
Amir Bar-Shai 1,3 , Alon Ahimor 1,3 , Moshe Stark 1,2,3 , Elizabeth Fireman 1,2,3 .
1
Department of Pulmonary Diseases, Tel-Aviv Sourasky Medical Center, Tel-Aviv,
Israel; 2 Laboratory of Pulmonary Diseases, Laboratory National Service for
ILD, Tel-Aviv Sourasky Medical Center, Tel-Aviv, Israel; 3 Sackler Faculty of
Medicine, Tel Aviv University, Tel-Aviv, Israel
Background: Lung cancer is a leading cause of morbidity and mortality worldwide, resulting in substantial economic and social burdens that are constantly
increasing.
There is a strong correlation between inflammation and oxidative stress and malignant transformation. Heme oxygenase-1 (HO-1) is a cytoprotective enzyme
that plays a central role in the defense against oxidative stress. HO-1 has antiinflammatory, anti-proliferative and anti-apoptotic properties and is involved in the
regulation of immunological balance in a wide range of lung diseases, including
lung cancer.
Aims: To investigate the role of HO-1 as an anti-oxidant and anti-inflammatory
enzyme in the pathogenesis of lung cancer, by comparing its activity in induced sputum (IS) of patients with lung cancer, patients with COPD and healthy
nonsmokers controls.
Methods: IS was conducted according to a standard protocol. HO-1 levels were
measured in IS supernatant by a biliverdin reductase-dependant reaction using
bilirubin as end product.
Results: 90 subjects (31 with lung cancer, 29 with COPD and 30 healthy nonsmokers) underwent IS and HO-1 level measurements. Mean HO-1 levels were
significantly (p<0.0001) lower in lung cancer patients compares to COPD patients
and healthy controls, (0.645, 1.192 and 1.628 respectively). There was a negative
correlation between the lung cancer stage and HO-1 activity.
Conclusions: HO-1 activity is reduced in patients with lung cancer and correlates with disease severity, suggesting its protective effect as an antioxidant
enzyme. These findings may propose a role of agents stimulating HO-1 as a novel
therapeutic approach in lung cancer.

P4213
Increased serum placenta growth factor level is significantly associated with
progression, recurrence and poor prognosis of lung cancer
Shih-Lung Cheng. Internal Medicine, Far Eastern Memorial Hospital, Tapiei,
Taiwan
We recently found that the expression of placenta growth factor (PlGF) in lung
cancer specimens is correlated with the progression and prognosis. In this study,
serum samples were obtained from 72 patients with lung cancer and from 30 normal
controls. Serum PlGF levels were determined by enzyme-linked immunosorbent
assay (ELISA). The mean serum PlGF levels were significantly higher in lung
cancer patients than in normal controls (19.1±10.7 vs. 10.1±4.5, P<0.001). Serum
PlGF levels dropped to near the normal control levels after surgical cancer removal.
Higher pre-surgery serum PlGF levels were significantly associated with larger
tumor size (P=0.015), positive lymph node metastasis (P=0.001), more advanced
clinical stages (P=0.002), and loco-regional recurrence (P=0.037). The serum PlGF
level was identified as an independent unfavorable prognosis factor by multivariate
Cox regression analyses (P=0.014). Kaplan-Meier curve showed that lung cancer
patients with a higher serum PlGF level had a significantly poorer cumulative
recurrence-free survival than those with a lower serum PlGF level (log-rank test,
P=0.009). When we used the serum PlGF level of 19.1 pg/ml as a cutoff point,
the sensitivity, specificity, and positive predictive value for tumor recurrence was
80%, 56% and 78%, respectively. We conclude that the serum PlGF level may be
a valuable biomarker for prediction of therapeutic effect, progression, recurrence
and prognosis of lung cancer.

P4214
Epidermal growth factor receptor mutation status in advanced non-small cell
lung cancer: A single institution experience
Neringa Vaguliene 1 , Marius Zemaitis 1 , Valdas Sarauskas 2 , Astra Vitkauskiene 3 ,
Skaidrius Miliauskas 1 , Raimundas Sakalauskas 1 . 1 Department of Pulmonology
and Immunology, Medical Academy, Lithuanian University of Health Sciences,
Kaunas; 2 Department of Pathological Anatomy, Medical Academy, Lithuanian
University of Health Sciences, Kaunas; 3 Department of Laboratory Medicine,
Medical Academy, Lithuanian University of Health Sciences, Kaunas, Lithuania

Results: EGFR mutations were found in 18 patients (13.5%): female 30.3%
(10/33), male 8.0% (8/100) (P<0.01); never smokers 37.9% (11/29), former smokers 10.0% (2/20), current smokers 5.9% (5/84) (P<0.01); adenocarcinomas 17.4%
(15/86), large cell carcinomas 7.5% (3/40) (P>0.05). Overall response rate was
85.7% in EGFR mutation positive, 32.9% in EGFR mutation negative and 31.5% in
control groups (P<0.05). The median progression-free survival in EGFR mutation
negative group and in control group was 5.6 months (95% CI of 4.3 to 7.0) and
5.3 months (95% CI of 4.9 to 5.7), respectively but had not been reached yet in
EGFR mutation positive group (P<0.05).
Conclusions: The frequency of EGFR mutations is similar that presented in
Europe. Screening of patients with NSCLC for EGFR mutations have a role in
treatment decisions.

P4215
Role of progestrin releasing peptide (ProGRP), a serum based biomarker in
early diagnosis of SCLC in cohort of high-risk patient presenting with
symptoms related to lung cancer
Dawei Yang 1 , Yong Zhang 1 , Baishen Pan 2 , Yuanlin Song 1 , Chunxue Bai 1 .
1
Department of Pulmonary and Critical Care Medicine, Zhongshan Hospital
Fudan University, Shanghai, China; 2 Department of Laboratory Medicine,
Zhongshan Hospital Fudan University, Shanghai, China
Lung cancer has become the top killer among malignant tumors in China during
past three decades. Mortality rate of lung cancer are about 23 times and 13 times
higher in current male and female smokers compared to lifelong nonsmokers. An
estimated 350 million people smoke in China. Early diagnosis of lung cancer and
more significantly Small Cell Lung Cancer (SCLC) is a major challenge.
In the present study we analyzed serum samples of 144 high-risk patients using
a serum based biomarker panel comprising of CEA, CYFRA 21-1, SCC, and
ProGRP. These patients visited our service, during June 2011 to January 2012 with
symptoms related to lung cancer. The average age of patients was 64.14±8.59
years. Total 92 patients were diagnosed with lung cancer (73 NSCLC, 16 SCLC,
3 unknown), 44 patients were diagnosed of non-malignant tumors while 8 patients
had unknown clinical diagnosis of the lesion. The final diagnosis was based on
pathology results.
We found increased levels of ProGRP in patients diagnosed with SCLC. The mean
ProGRP conc. in patients with SCLC was 3731 pg/mL compared to the mean
value of 33 pg/mL for patients with NSCLC and 54 pg/mL for patients with
non-malignant tumors. The results showed that ProGRP can be useful to identify
patients that may have SCLC with a simple blood test on the same day which
can lead to early diagnosis of SCLC by histological method and hopefully better
prognosis. This test may also improve the differential diagnosis and selection of
treatment for the patient.
This study was supported by National Basic Research Program of China (973
Program) No. 2012CB933300.

P4216
Investigation of a relationship between NF-KB1A gene polymorphism and
non small cell lung cancer (NSCLC)
Farangiz Ghodrati 1 , Gokhan Ozkan 2 , Engin Aynaci 3 , Yasemin Musteri Oltulu 2 ,
Ender Coskunpinar 2 , Pinar Yildiz 3 , Ilhan Yaylim 2 . 1 Department of Genetics and
Bioengineering, Fatih University, Istanbul, Turkey; 2 Department of Molecular
Medicine, Istanbul University Institute of Experimental Medicine, Istanbul, Capa,
Turkey; 3 Pulmonology, Third Clinic, Yedikule Chest Diseases and Thoracic
Surgery Training Hospital, Istanbul, Turkey
Nuclear factor kappa b (NF-κB) is defined as a protein family. NF-κBIA (IκBα)
is inhibitory of NF-κB transcription factor. It binds NF-κB transcription factor
and blocks carrying NF-κB factor to nucleus and binding to DNA. NF-κBIA
(IκBα) is a gene that contains six exons and locates in 4q13 chorosomal region.
Purpose of study reports relation between Turkish people who have NF-κBIA gene
polymorphism and NSCLC.
Method: 99 lung cancer cases and 99 healthy control cases who were diagnosed in
our hospital included in the study. PCR-RFLP technique was used for genotyping.
Results: Genotype distrubition of NF-κBIA gene’s relevant region were detected
(n=99) 17.2% AA (n=17), 48.5% AG (n=48), 34.3% GG (n=34) at patient group
and (n=99) 21.2% AA (n=21), 45.5% AG (n=45), 33.3% GG (n=33) at control
group. (p=0.766).

Background: Epidermal Growth Factor Receptor (EGFR) mutations are found in
10-20% of non-small cell lung cancer (NSCLC) and are associated with response
to EGFR tyrosine kinase inhibitors (TKIs). The aim of this study is to examine
the prevalence of EGFR mutations among patients with advanced non-squamous
NSCLC treated in our institution and evaluate the associations of EGFR mutations
with clinicopathological characteristics.
Methods: We examined the EGFR mutations in exons 19 and 21 using sequence
analysis of 133 patients with NSCLC from April 2010 till February 2012. Patients
harboring EGFR mutations were treated with EGFR-TKIs, patients EGFR negative
- with standart chemotherapy. 54 patients with advanced NSCLC who were not
tested for EGFR mutations treated with standart chemotherapy were considered as
the control group.
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if this increased plasmatic levels represent an active ectopical secrection of DA by
SCLC and if this may exerts a possible role in the tumor growth.

P4219
MAdL: A new diagnostic marker for adenocarcinomas
Holger Schultz 1 , Sebastian Marwitz 1 , Bettina Baron-Luehr 2 , Gernot Zissel 3 ,
Christian Kugler 4 , Klaus Rabe 4 , Peter Zabel 5 , Ekkehard Vollmer 1 ,
Johannes Gerdes 2 , Torsten Goldmann 1 . 1 Clin.& Exp. Pathology, Research
Center, Borstel, Germany; 2 Tumorbiology, Research Center, Borstel, Germany;
3
Pneumology, University of Freiburg, Germany
Conclusion: According to this study’s results, a significant difference was not
detected between Turkish people who have NF-κBIA polymorphism and NSCLC
as statistical. We have opinion that significant results can be gained by increasing
cases’s numbers.

P4217
Lung cancer metabolomics in plasma, urine and broncheoalveolar lavage. A
pilot study
Ricardo Aguilar 1 , Eva Vázquez 1 , Antonio Ruiz 1 , Rocío Castilla 2 ,
Raúl González 2 , Jesús Grávalos 1 , Tamara García 2 , Jose Luis Gómez-Ariza 2 ,
Jose Antonio Maldonado 1 , Antonio Pereira-Vega 1 . 1 UGC Pneumology, Hospital
Juan Ramón Jiménez, Huelva, Andalucía, Spain; 2 Chemistry & Medical Sciences
Department, Experimental Sciences Faculty (2); Campus of International
Excellence A3(3). Health and Environment Research Center (CYSMA), University
of Huelva, Huelva, Spain
Lung cancer (LC) has high morbimortality rates. Today, research in biomarkers
is a hot topic, and among these, the least frequently studied, are those of the
metabolomics field.
Our aims are to present preliminary data using metabolomics technics for detection
of differentiated patterns between patients with LC and non-lung cancer (NLC)
patients, to obtain an effective screening method.
We obtained blood, urine, and broncheoalveolar lavage (BLA) samples from a
group of patients who underwent bronchoscopy, for further analysis through mass
spectrometry methods. These techniques provide us with metabolic fingerprinting,
allowing the study of the metabolites involved in the process.
Identification of the resultant metabolites was performed trough mass-mass fragmentation procedures. Guided by mass spectrum, the results where processed by
Partial Least Squares Discriminant Analysis. We compared the results from both
groups.
Initially, 7 LC patients and 7 NLC subjects’ samples were included. We found
differences in metabolite profiles among these groups, allowing us to differentiate
between LC and NLC cases. Including the blood and urine samples, we where able
to identify potentially overexpressed markers, such as choline, phosphocholine and
propionylcarnitine, leaving analysis of BLA samples results pending.
In conclusion, both groups shown different metabolomics profiles in the analyzed
samples, this allows for its statistic discrimination.
Metabolites that are responsible for this discrimination have been identified and
correlated with previously described neoplastic processes.
The preliminary data raises the possibility of further studies that will allow the
development of early screening technics.

P4218
Increased levels of plasmatic dopamine in human small cell lung cancer
Davide Scozzi, Salvatore Mariotta, Emanuela Cherubini, Pierdonato Bruno,
Luca Tabbì, Federica Fioretti, Annalisa Sciannamea, Alessio Piraino,
Vittorio Pietrangeli, Alberto Ricci. Dipartimento di Medicina Clinica e
Molecolare, Università La Sapienza Azienda Ospedaliera S. Andrea UOC
Pneumologia, Roma, Italy

With regard to the growing number of targeted therapies in lung cancer, a specific
and reliable sub-differentiation is of crucial importance. Without discriminating
adenocarcinomas from squamous cell carcinomas, molecular based diagnostics
that e.g. target certain mutations in the EGFR gene are not applicable and hence,
the patients cannot profit from the new therapies. To generate an antibody that,
reliably detects adenocarcinomas of the lung in addition to the established markers, we immunized mice with primary human alveolar cells type II. Hybridomas
were produced to obtain cell culture supernatants that were screened on tissue
micro arrays. Among others, we identified one clone that strongly binds human
adenocarcinomas of the lung. Since most of patient material are Formalin-fixed
and paraffin-embedded, we established an antigen retrieval protocol that works on
FFPE tissues.
Here we present a monoclonal antibody, designated MAdL as a new specific
marker for adenocarcinomas of the lung.

P4220
Potential angiogenic biomarkers in patients with non small cell lung cancer:
Possible implications
Soad Abdel Ghani, Nagla Elmelegy, Aliae Mohamed-Hussein, Randa Hanna.
Biochemistry, Faculty of Medicine, Assiut, Egypt Biochemistry, Faculty of
Medicine, Assiut, Egypt Chest Depart., Assiut University Hospitals, Assiut, Egypt
Biochemistry, Faculty of Medicine, Assiut, Egypt
To date, no single agent has gained a sufficient prognostic significance for NSCLC
patients. So, there is an urgent need for new innovative biomarkers in NSCLC.
The present study was designed to: 1) Evaluate the role of Nitric Oxide (NO),
Sialic Acid (SA) and Glutathione S-Transferase (GST) as prognostic indicators
in NSCLC.2) Correlate the above parameters levels with the clinicopathological
status of the patients.
The study included 30 patients with newly diagnosed histopathologically confirmed NSCLC, as well as 10 healthy volunteers with matched age and sex as
controls. Blood samples and lung tissue biopsies were taken from all subjects on
admission and after chemotherapy with and without Nimesolide (Cox-2 inhibitor).
Results: Serum and tissue levels of NO, SA and GST activities were significantly
higher in NSCLC patients compared to controls. These levels decreased significantly after chemotherapy (specially if Cox-2 inhibitors were added). The serum
and tissue levels of the studied parameters decreased significantly in the responders
compared to resistant cases.
In conclusion, NO, SA, besides GST correlated significantly with the clinicopathological status of NSCLC patients and are considered cheap sensitive prognostic
biochemical indices.

P4221
KI67: Analysis of its expression and prognostic significance in a resected non
small cell lung cancer population
Rocio Magdalena Diaz Campos 1 , Ricardo Garcia Lujan 1 , Eduardo de Miguel
Poch 1 , Rodrigo Alonso Moralejo 1 , Fernando Lopez-Rios Moreno 2 . 1 Pneumology
Service, Hospital Universitario 12 de Octubre, Madrid, Spain; 3 Molecular
Biology, Hospital Madrid Sanchinarro, Madrid, Spain

Dopamine (DA) is a monoamine neurohormone with pleiotropic effects that exerts
an immunomodulatory action inhibiting proliferation and cytotoxicity of CD4+
and CD8+ T cell. In human malignancies increased plasmatic DA levels are
documented. In addiction recent reports also indicate an active production of
DA by some human tumor cell lines. Small cell lung cancer (SCLC) is a very
aggressive neuroendocrine human tumor able to produce several molecules with
neurohormonal effect. Actually no data are available about DA plasmatic levels in
patient affected by SCLC.
Aim of this study is to assess plasmatic DA levels in SCLC patients in comparison
with non-small cell lung cancer (NSCLC) and healthy subjects and to correlate
this data with the plasmatic levels of neuron specific enolasis (NSE).
Before treatment whole blood was collected from patients affected by lung cancer
(n=50; SCLC n=15; NSCLC n=35), healthy subjects (n=10), and plasma was
separated to assess its DA content by Hight Performance Liquid Chromatography
(HPLC).
DA levels are significantly increased in patients affected by SCLC comparing with
NSCLC [102,5 pg/ml ±18,3(SEM) vs 52,3 pg/ml ±5,8(SEM); p< 0,05] and with
healthy subjects [102,5 pg/ml ±18,3(SEM) vs 38,9 pg/ml ±13,5 (SEM); p< 0,05].
In SCLC patients these increased levels are inversely correlated with the NSE
plasmatic values (r= - 0,5; p < 0,05).
The data here presented show increased plasmatic DA levels in SCLC patients
comparing with NSCLC and healthy subjects. Further studies are needed to assess

Ki67 is a nuclear protein involved in the cellular proliferation regulation; its
expression is associated with cancer and usually has a prognostic significance.
Aim: To study Ki67 expression and its prognostic significance in a resected non
small cell lung cancer (NSCLC) population, in general and by types.
Population and methods: We included all the patients, with a completely resected
NSCLC stage IAp to stage IIBp, seen at our hospital from 1998 to 2003. The
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Ki67 expression was studied by inmunohistochemistry techniques. We used the
Chi square test to analyze the differences in the Ki67 expression between the
squamous cell carcinoma and adenocarcinoma and a bivariate analysis to study the
prognostic significance of Ki67 expression according to the 5 years survival using
the Wilcoxon-Gehan (W-G) test and the log rank (L-R).
Results: We included 146 patients, 91% were men with a median age of 67 yo. 99
were squamous cell carcinoma, 37 adenocarcinoma and 10 large cell carcinoma.
The Ki67 expression was positive in 56% cases, negative in 42% and no valid in
2%. The Ki67 positive expression found in the different types of NSCLC is shown
in Table 1 and the prognostic significance of Ki67 expression, in NSCLC and its
different types, is shown in Table 2.
Conclusion: In the population studied, the Ki67 expression was higher in the
squamous cell carcinoma and was associated with a bad prognosis.

P4222
Increased activity of Lyn tyrosine kinase causes multiple chronic obstructive
pulmonary disease-like changes in mouse
Wei Loon Lau 1,2 , Erika Duan 1,3 , Jonathan L. McQualter 1 , Gary P. Anderson 1 ,
Margaret L. Hibbs 2 . 1 Department of Pharmacology, University of Melbourne,
Victoria, Australia; 2 Department of Immunology, Alfred Medical Research and
Education Precinct, Melbourne, VIC, Australia; 3 Ludwig Institute for Cancer
Research, Ludwig Institute for Cancer Research, Melbourne, VIC, Australia
Lyn is a member of the Src family of tyrosine kinases and was first discovered
to be an key regulator of B cell activation. There are many studies now showing
that Lyn also plays a role in the progression of myeloid leukemia and several
types of epithelial cancer. The Lyn gain-of-function (Lyn up/up) mutant mouse
was created to investigate putative proto-oncogenic roles of Lyn. Lyn up/up mice
develop chronic lung inflammation and emphysema at young age. The extent of
alveolar airspace enlargement in the Lynup/up mouse model is more severe than
any other gene-targeted or smoke-induced mouse model of emphysema to date.
Chronic lung inflammation, characterised by increase in macrophages, neutrophils
and T cells and development of skeletal muscle wasting and osteoporosis in COPD
patients were also observed in Lynup/up mice. Lung tumors have also been found
is some aged mice although penetrance is low. Histological assessment of lungs
in 4 week old Lyn up/up mice shows that alveolar epithelial cells are hyperplastic
and there were a lack of blood vessels formation around the alveoli. There is
also reduced numbers of apoptotic cells in the lung as detected by TUNEL assay.
This suggests that alveolar airspace enlargement is not a result of emphysematous
destruction caused by chronic inflammation but a possible attribute of perturbed
signaling in endothelial and/or epithelial cells that needs further investigation. The
complex process that leads to the occurrence of emphysema together with lung
cancer is still not understood. The Lyn up/up mouse will be an excellent model to
investigate the underlying co-determinant of the two seemingly opposite outcome
of lung disease.

P4223
Genetic polymorphisms of k-ras gene in smoking related diseases
Radwa El-hefny, Alaa Shalaby, Olfat Shaker, Yousri Akl, Ahmed Al-halfawy,
Assem Elessawy. Chest Diseases, Faculty of Medicine-Fayoum University,
Fayoum, Egypt Chest Diseases, Faculty of Medicine-Cairo University, Cairo,
Egypt Medical Biochemistry, Faculty of Medicine-Cairo University, Cairo, Egypt
Chest Diseases, Faculty of Medicine-Cairo University, Cairo, Egypt Chest
Diseases, Faculty of Medicine-Cairo University, Cairo, Egypt Chest Diseases,
Faculty of Medicine-Fayoum University, Fayoum, Egypt
Ras is a family of genes that have many biological functions but mainly control
cell growth and development. Chemicals in cigarette smoke cause mutation in ras
gene. Smoking causes lung cancer because the carcinogen bound strongly to the
precise site in K-ras gene. Our aim of the study is to detect genetic polymorphism
of K-ras gene in smoking related diseases.
The study included 50 patients, 20 with chronic obstructive pulmonary disease
(COPD), 20 with lung cancer and 10 normal subjects. All patients and normal
subjects were smokers. Serum samples were evaluated, DNA was extracted and
mutational analyses performed using a PCR assay. Two (10%) out of 20 COPD
patients and four (20%) out of 20 lung cancer patients had mutated k-ras gene,
while there was no mutation in the control group. The mutation of k-ras gene was
associated with smoking history, severity of COPD and cell type of lung cancer.
Mutations were observed in heavy smokers in COPD (13.3%) and lung cancer
(22.2%) patients. Moderate (14.3%) and severe (12.5%) obstruction in COPD
patients were associated with mutations. All k-ras mutations were observed in non
small cell lung cancer (NSCLC (95%).
In conclusion, k-ras mutation is detected in the lung cancer and COPD patients
suggesting that COPD patients were in the early stages of developing cancer. For
COPD patients the ras gene might be a biomarker for cancer as a screening of
DNA in serum using a noninvasive technique.

439. Pros and cons of MDR- and XDR-TB
treatment
4286
Outcomes for multidrug-resistant tuberculosis patients with and without
resistance to fluoroquinolones and second-line injectable drugs: A
meta-analysis of individual patient data
G.B. Migliori 1 , S. Ahuja 2 , D. Ashkin 3 , M. Avendano 4 , R. Banerjee 5 , M. Bauer 6 ,
J. Bayona 7 , M. Becerra 8 , A. Benedetti 6 , M. Burgos 9 , R. Centis 1 , E.D. Chan 10 ,
C.-Y. Chiang 11,12 , H. Cox 13 , L. D’Ambrosio 1 , K. DeRiemer 14 , N.H. Dung 15 ,
D. Enarson 11 , K. Flanagan 16 , J. Flood 17 , M.L. Garcia-Garcia 18 , N. Gandhi 19 ,
R. Granich 20 , M.G. Hollm-Delgado 6 , T.H. Holtz 21 , M. Iseman 22 , L. Jarlsberg 23 ,
S. Keshavjee 8 , H.R. Kim 24 , W.-J. Koh 25 , J. Lancaster 26 , C. Lange 27 , W.C.M. de
Lange 28 , V. Leimane 29 , C.C. Leung 30 , J. Li 31 , S. Mishustin 32 , C. Mitnick 8 ,
M. Narita 33 , P. O’Riordan 34 , M. Pai 6 , D. Palmero 35 , S.K. Park 36 , G. Pasvol 37 ,
J. Pena 38 , C. Pérez-Guzmán 39 , M. Quelapio 40 , A. Ponce-de-Leon 41 ,
V. Riekstina 29 , J. Robert 42 , S. Royce 43 , H.S. Schaaf 44 , K.J. Seung 45 , L. Shah 6 ,
T.S. Shim 46 , S.S. Shin 47 , Y. Shiraishi 48 , J. Sifuentes-Osornio 41 , G. Sotgiu 49 ,
M.J. Strand 50 , P. Tabarsi 51 , T.E. Tupasi 40 , R. van Altena 28 , M. Van der Walt 26 ,
T.S. Van der Werf 28 , M.H. Vargas 52 , P. Viiklepp 53 , J. Westenhouse 17 ,
W.W. Yew 54 , J.J. Yim 24 , D. Menzies 6 . 1 WHO Collaborating Centre for TB and
Lung Diseases, Fondazione S. Maugeri, Care and Research Institute, Tradate,
Italy; 2 Bureau of Tuberculosis Control, New York City Department of Health and
Mental Hygiene, Long Island City, United States; 3 Florida Department of Health,
A.G. Holley Hospital, Lantana, United States; 4 Tuberculosis Service, West Park
Healthcare Centre, Toronto, Canada; 5 Pediatric Infectious Diseases, Mayo
Clinic, Rochester, United States; 6 Montreal Chest Institute, McGill University,
Montreal, Canada; 7 Global Health Programs and Practice, The Dartmouth
Center for Health Care Delivery Science, Hanover, United States; 8 Department
of Global Health & Social Medicine, Harvard Medical School, Boston, United
States; 9 Department of Internal Medicine, Division of Infectious Diseases,
University of New Mexico, Albuquerque, United States; 10 Pulmonary
Department, Denver Veterans Affair Medical Center; National Jewish Health,
Denver, United States; 11 International Union Against Tuberculosis and Lung
Disease, Paris, France; 12 Department of Internal Medicine, Wan Fang Hospital,
School of Medicine, Taipei Medical University, Taipei City, Taiwan; 13 Médecins
Sans Frontières, Cape Town, South Africa; 14 UC Davis School of Medicine,
Davis, United States; 15 Pham Ngoc Thach Hospital for Tuberculosis and Lung
Diseases, Ho Chi Minh City, Viet Nam; 16 Launceston General Hospital,
Tasmania, Australia; 17 Tuberculosis Control Branch, Division of Communicable
Disease Control, Center for Infectious Diseases, California Department of Public
Health, Richmond, United States; 18 Instituto Nacional de Salud Pública (INSP),
Cuernavaca, Mexico; 19 Divisions of General Internal Medicine, Infectious
Diseases, and Epidemiology, Albert Einstein College of Medicine, Division of
General Internal Medicine, Montefiore Medical Center, Bronx, United States;
20
Antiretroviral Treatment and HIV Care, Department of HIV/AIDS, World Health
Organization, Geneva, Switzerland; 21 HIV/STD Research Program, Thailand
MOPH & US CDC Collaboration, Centers for Disease Control and Prevention,
Atlanta, United States; 22 Division of Mycobacterial and Respiratory Infections,
Department of Medicine, National Jewish Health, Denver, United States;
23
Division of Pulmonary and Critical Care Medicine, San Francisco General
Hospital, University of California, San Francisco, United States; 24 Department of
Internal Medicine, Korea Cancer Center Hospital, Seoul, Korea; 25 Division of
Pulmonary and Critical Care Medicine, Department of Medicine, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea;
26
Tuberculosis Epidemiology and Intervention Research Unit, South African
Medical Research Council, Pretoria, South Africa; 27 Clinical Infectious Diseases
and Center for Clinical Studies, Medical Clinic, Tuberculosis Center, Borstel,
Germany; 28 Department of Pulmonary Diseases & Tuberculosis, University
Medical Center, Groningen, Netherlands; 29 s/a Infectology Center of Latvia,
Clinic of Tuberculosis and Lung Diseases, Upeslejas, Latvia; 30 Department of
Health, Tuberculosis and Chest Service, Hong Kong, China; 31 New York City
Department of Health and Mental Hygiene, NYC, United States; 32 Tomsk Oblast
Tuberculosis Dispensary, Tomsk, Russian Federation; 33 Division of Pulmonary
and Critical Care, University of Washington, Seattle, United States; 34 City Road
Medical Centre, London, United Kingdom; 35 Pulmonology Division, Hospital F.
J. Muñiz, Buenos Aires, Argentina; 36 National Masan Tuberculosis Hospital,
Masan City, Korea; 37 Dept of Infection & Tropical Medicine, Imperial College
London, London, United Kingdom; 38 Servicio de Medicina Interna, Hospital
Universitario La Paz, Universidad Autonoma Madrid, Madrid, Spain; 39 Instituto
de Salud del Estado de Aguascalientes, and Unidad de Medicina Ambulatoria
Aguascalientes, Instituto Mexicano del Seguro Social, Aguascalientes, Mexico;
40
Tropical Disease Foundation, Makati, Philippines; 41 Instituto Nacional de
Ciencias Médicas y de Nutrición “Salvador Zubirán”, Mexico D.F, Mexico;
42
Bactériologie-Hygiène - UPMC PARIS 6 - Site Pitié-Salpêtrière, Paris, France;
43
Global Health Sciences, University of California, San Francisco, United States;
44
Desmond Tutu TB Centre, Department of Paediatrics and Child Health, Faculty
of Health Sciences, Stellenbosch University, Tygerberg, South Africa; 45 Brigham
and Women’s Hospital, Boston, United States; 46 Division of Pulmonary and
Critical Care Medicine, University of Ulsan College of Medicine, Asan Medical
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Center, Seoul, Korea; 47 Division of Global Health Equity, Division of Infectious
Diseases, Brigham and Women’s Hospital, Boston, United States; 48 Section of
Chest Surgery, Fukujuji Hospital, JATA, Tokyo, Japan; 49 Epidemiology and
Medical Statistics Unit, Department of Biomedical Sciences, University of
Sassari, Italy; 50 Division of Biostatistics and Bioinformatics, National Jewish
Health, Denver, United States; 51 Mycobacteriology Research Center, NRITLD,
Shaheed Beheshti Medical University, Tehran, Islamic Republic of Iran;
52
Instituto Nacional de Enfermedades Respiratorias, andUnidad de Investigación
Médica en Enfermedades Respiratorias, Instituto Mexicano del Seguro Social.,
México DF, Mexico; 53 Estonian Tuberculosis Registry, National Institute for
Health Development, Tallinn, Estonia; 54 Grantham Hospital, Hong Kong, China
Poor treatment outcomes have been reported for tuberculosis (TB) patients harbouring strains resistant to isoniazid and rifampicin (multidrug resistance or MDR-TB),
fluoroquinolones and/or second-line injectable drugs.
We undertook a meta-analysis for response to treatment using individual data
for MDR-TB patients whose strains had additional resistance to fluoroquinolones
(MDR-TB+FQ), second-line injectables (MDR-TB+Inj) or both (extensive drug resistance; XDR-TB) including demographic and clinical details, treatment regimens,
and outcomes.
26 centres provided data for 424 MDR-TB+FQ, 1129 MDR-TB+Inj, 405 XDR-TB,
and 4776 other MDR-TB patients susceptible to FQ and Inj. Success was lower
in MDR-TB+FQ (adjusted OR=0.6 [95%CL 0.5-0.7]) and XDR-TB patients (0.4
[0.3-0.6]) than in those with MDR-TB+Inj (0.8 [0.7-0.9]) and those with MDR-TB
and no additional resistance (reference). No single drug was significantly associated with treatment success in MDR-TB+FQ and XDR-TB patients. In XDR-TB
patients, success was highest if at least 6 drugs were used in the intensive phase
(4.9 [1.4-16.6]) and 4 in the continuation phase (6.1[1.4-26.3]).
Study results suggest that regimens of a similar duration to those recommended
in MDR-TB patients but containing more drugs achieve better results in XDR-TB
patients. As all data in the analysis were from observational studies, bias may be
substantial and better quality evidence will be needed to guide the optimization of
regimens.

4287
Treatment outcomes of extensively-drug resistant tuberculosis (XDR-TB)
patients in 20 countries
Dennis Falzon, Matteo Zignol, Ernesto Jaramillo, Fraser Wares, Susanne Carai,
Tauhid Islam, Paul Nunn. STOP TB, World Health Organization, Geneva,
Switzerland
Background: Tuberculosis patients who are resistant to rifampicin, isoniazid,
fluoroquinolones and second-line injectable drugs present a serious challenge to
TB treatment programmes. In 2006, the World Health Organization (WHO) started
surveillance for this condition, defined as extensive drug resistance (XDR-TB).
We describe outcomes of XDR-TB patients started on treatment in 2008.
Methods: We used the latest data reported by countries to WHO by December
2011. Treatment regimens were known to differ between countries. Standardized
definitions for outcomes were widely applied.
Results: 20 countries reported outcomes for a total of 641 XDR-TB cases. Most
cases were reported by South Africa (345), Peru (70), Romania (53), Georgia (49),
Brazil (45) and Namibia (20), with other countries reporting a median of two cases
each (range 1-19). Overall treatment success was 23%, 34% of cases died, 22%
failed treatment, 12% defaulted and 9% were not evaluated. Success of 50% or
more was only achieved by countries managing 1-3 cases. In countries with >20
cases, deaths were highest in Namibia (90%) and South Africa (40%), and failures
peaked in Brazil (80%) and Romania (55%). More than half the cases in Peru were
either not evaluated or defaulted.
Conclusions: National data reported to WHO show less favourable outcomes for
XDR-TB patients than have, to date, been published in the literature, and are similar
to untreated tuberculosis. The high mortality in southern African countries may be
associated with HIV co-morbidity and low access to anti-retroviral agents. Better
optimization of regimens and support to potential defaulters is recommended.

4288
Culture conversion rates of multi-drug resistant (MDR-TB) patients treated
in the community versus an inpatient setting in a rural area of the Western
Cape (WC) of South Africa
Martha Van der Walt, Karen Shean, Devesh Upadhya, Sweetnes Siwendu. TB
Epidemiology and Intervention Research Unit, South African Medical Research
Council, Pretoria, Gauteng, South Africa TB Epidemiology and Intervention
Research Unit, South African Medical Research Council, Pretoria, Gauteng,
South Africa Medical Student, Jefferson Medical College, Philidelphia, PA,
United States
Introduction: The MDR programme to theWest Coast Winelands area consists of
inpatient treatment centres and an outreach programme, for treatment of patients
in the community.
Objective: To compare baseline demographic and culture conversion rates among
patients initiating MDR-TB treatment in the community versus those initiated as
inpatients.
Methods: We retrospectively reviewed clinical records at the inpatient Centre of
patients diagnosed between 2000 – 2006 with a first episode of MDR-TB. Patients

were included if started on a regimen with 3 or more second-line anti-TB drugs
(SLD), came from this area and had a bacteriological confirmed diagnosis. Time
from diagnosis to treatment initiation and from initiation to culture conversion
were determined, and demographic and clinical indicators at baseline.
Results: 502 patients were diagnosed with new MDR-TB, among which 324
(64.5%) started on SLD. Median age was 34, with 105 females (32%). 145/324
(45%) started in the community vs. 179 (55%) as inpatients. Inpatients and
community-based were similar in baseline age and AFB result; but inpatients were
more likely to be female (40% v. 23%; p<0.01), and had lower weights (47.3kg
v. 53.3kg; p<0.01). Inpatients had a longer time to treatment initiation (76 v. 64
days; p<0.01). Of 172/324(53.1%) who converted, 96 (54%) were inpatients and
76/145(52%) community-based. Days to conversion were also similar between the
two groups: community 121 (IQR 61-206.5) and inpatient 105 (IQR 64.5-164).
Conclusion: Algorithms are needed for identifying patients suitable for treatment
in the community.

4289
DOTS PLUS versus non DOTS PLUS outcomes in MDRTB patients
Adriana Sorete Arbore 1 , Violeta Cojocariu 1 , Rodica Sorete Arbore 2 . 1 Outpatient
Service, Clinic of Pulmonary Diseases, Iasi, Romania; 2 Epidemiology
Laboratory, “Sf.Spiridon”Clinical Emergency Hospital, Iasi, Romania
Romania is confronted with an important number of MDRTB cases.
2007, DOTS PLUS strategy was applied in the management of selected MDRTB
cases.
Aim: To assess the impact of DOTS PLUS strategy on cases registered in Iasi,
Romania in 2007-2010.
Method: Comparative analysis of MDRTB characteristics, treatment regimens and
outcomes in 2 groups of MDRTB patients; first with 21 cases treated using DOTS
PLUS strategy, second: 48 cases not included in DOTS PLUS cohort.
Results: First group (9F/12M) 11 new TB cases, 10 relapses.
Second group (11F/37M) 20 new TB cases, 25 relapses, 2 treatments after default,
1 chronic, previously treated with second line drugs.
First group received treatment according to WHO guidelines, with 6-7 drugs: Z,
E,1 injectable, Ofx, Pto, Cs, PAS.
Second group received individualized treatment depending on intermittent drug
supply of different aminoglicosides and fluoroquinolones, without PAS.
Median number of doses for injectable drugs was 196 in DOTS PLUS group/102
in the second group and of 330 doses/225 doses for Ofloxacin.
There were significant differences between number of doses both in fluoroquinolones and aminoglicosides (p<0.003).
Final treatment outcomes: success 57.1% in DOTS PLUS group/31.2% in the
second group and death rate 9.5% versus 35.4%.
Comparative analysis revealed significant differences regarding success rate
(p<0.05) and death rate (p=0.02).
Conclusions: Treatment outcomes in DOTS PLUS group were significantly better;
Weak points in the non DOTS PLUS group were identified (e.g: insufficient doses
of injectable drugs);
DOTS PLUS ensures both correct regimens with access to all active second line
drugs and regular drug supply; it is an opportunity for proper management of
MDRTB cases.

4290
Aminoglycoside ototoxicity monitoring in multidrug resistant tuberculosis:
How much is enough?
Veronica Melchionda, Harry Wyatt, Raul Garcia Medina, Angelita Solamali,
Sotira Katiri, Susan Hopkins, Ian Cropley, Marc Lipman. TB Services, Royal
Free Hampstead NHS Trust, London, United Kingdom Audiology, Royal Free
Hampstead NHS Trust, London, United Kingdom Medical School, University
College London, United Kingdom
Background: There is no widely accepted protocol to monitor for potentially
irreversible ototoxicity in aminoglycoside treated patients with multidrug resistant
tuberculosis (MDR-TB). Experience suggested that we should perform audiometric assessments every 2-4 weeks when using these drugs. This is a more intensive
protocol than generally described.
Aim: To evaluate the use of frequent audiometric assessments in MDR-TB patients
receiving extended-duration aminoglycosides and to describe their influence on
subsequent clinical management.
Methods: Retrospective review of audiometrical and clinical records of MDR-TB
patients treated with amikacin at single site London MDR TB service 2009-2011.
Hearing loss was graded using the NCI criteria recommended by the American
Academy of Audiologists.
Results: 12 patients were assessed. The median dose of amikacin received was 98.3
grams (IQR, 80.8-111.2) over a median period of 122 (92-144) days. Patients had
a median of 8.5 (5.5-10) audiograms at 2.3 weekly intervals. 3 (25%) developed
grade 1 hearing loss during amikacin therapy at a median time of 116 (95-148)
days. All progressed to grade 2 or 3 loss after treatment cessation. 9 (75%) stopped
amikacin treatment earlier than originally planned due to audiological complaints
(8 with significant tinnitus and 4 with abnormal audiograms).
Conclusion: Aminoglycoside associated ototoxicity appears common despite frequent audiological assessments and often leads to early treatment discontinuation.
Other ototoxic agents should be avoided if possible. The optimal type and fre-
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quency of audiometric assessments need to be determined within a prospective
study.
VM & HW are joint first authors.

4291
Adverse effects of moxifloxacin during tuberculosis treatment
Erik Schmok, Graham Bothamley. Respiratory Medicine, Homerton University
Hospital, London, United Kingdom
Aim: Prolonged use of moxifloxacin in tuberculosis (TB) may have adverse effects,
particularly prolongation of the QT interval and arrhythmias.
Methods: All TB patients treated with moxifloxacin from 2003-2011 were identified. Concurrent medication and history of drug abuse were noted. Charts noted
adverse effects. ECGs were obtained on and off treatment and the longest QTc
was used for the study.
Results: 93 patients treated with moxifloxacin for at least one month were identified. Adverse effects included: nausea (2), palpitations (1) and photosensitivity
(1); itching, arthralgia, flushing amd depression were probably due to concurrent
medication. 60 patients had ECGs, mostly taken during treatment and none had a
QTc >500 ms. Variability in QTc was high (standard deviation 31 ms). One male
had a QTc > 450 and 3 females >470 ms but none had arrhythmias; one patient
developed right bundle branch block during treatment, but this persisted when not
taking moxifloxacin. All 4 used opiates.
Code

Sex

Pre-treatment QTc’s (ms)

QTc’s during treatment (ms)

8.078
6.104
9.045
9.129

M
F
F
F

441, 424, 444, 476
421, 446, 451, 456,460, 471, 475
413, 439, 460, 482
404, 409, 438, 450, 480

430, 472, 479
456, 475, 479
456
373, 426, 429, 429, 439, 480, 492

28 patients had paired ECGs on and off treatment showing a QTc interval increase
of 6,4 msec (95% CI -4,2 to 17,0 msec). Five increased by 69, 51, 48, 44 and
40 ms of whom four had limited access to opiates while in prison during their
pre-treatment ECGs. Only one of the 28 had a QTc >450 ms after a normal
interval (413 to 482 ms).
Conclusions: Moxifloxacin is well tolerated in treating TB. ECGs should be
performed at a standard time after ingestion and with concurrent urine drug
screens.

4292
Adverse reactions during treatment of multidrug-resistant and extensively
drug-resistant tuberculosis
Susana Boavida 1 , Inês Sanches 2 , Ana Antunes 3 , Sérgio Campainha 3 ,
Ana Horta 1 , Ana Maria Correia 4 , Anabela Silva 5 , Raquel Duarte 3,6,7 . 1 Serviço
de Doenças Infecciosas, Centro Hospitalar do Porto- Unidade Joaquim Urbano,
Porto, Portugal; 2 Serviço de Pneumologia, Centro Hospitalar e Universitário de
Coimbra, Coimbra, Portugal; 3 Serviço de Pneumologia, Centro Hospitalar de
Vila Nova de Gaia/Espinho, Porto, Portugal; 4 Departamento de Saúde Pública,
Administração Regional de Saúde do Norte, Porto, Portugal; 5 Laboratório de
Micobactérias e Tuberculose, Instituto Ricardo Jorge, Porto, Portugal; 6 Centro
de Diagnóstico Pneumológico, Centro de Diagnóstico Pneumológico, Porto,
Portugal; 7 Departamento de Epidemiologia Clínica, Medicina Preventiva e
Saúde Pública, Faculdade de Medicina do Porto, Portugal
Introduction: Treatment of multidrug-resistant tuberculosis (MDR-TB) and extensively resistant tuberculosis (XDR-TB) is often complicated by adverse reactions.
Objectives: To describe the adverse reactions, time of occurrence, attitudes and
risk factors among MDR/XDR-TB patients.
Methods: Retrospective cohort of all patients with MDR/XDR-TB evaluated at
the Regional Referral Center for MDR/XDR-TB in northern Portugal from July
2009 until January 2012.
Results: We analyzed 29 patients, 19 (65.5%) men, mean age 48 years. Eighteen
(62.1%) had co-morbidities of which HIV infection was the most frequent (8
patients). Twenty-two patients (75.9%) had adverse reactions and 17 (77.3%) had
to suspend the drug involved. Median time to occurrence of adverse reactions
was 94 days (min=2, max=619). Toxicity related to the injectable drug was the
most frequent - 9 (31%) with ototoxicity, and 7 (24.1%) with renal insufficiency.
Hypothyroidism was present in 6 (20.7%) of the patients. Psychiatric disorders,
associated to cicloserine occurred in 6 (20.7%) patients. Multivariate analysis
could not identify independent risk factors in relation to adverse reactions. The
occurrence of adverse reactions was not associated with a higher risk of dead or a
worse outcome.
Conclusions: The occurrence of adverse reactions more often correlated with
the injectable drug and occurred around the third month. We could not identify
independent risk factors for adverse reactions and they did not affect the outcome.

440. Acute exacerbation in COPD
4293
Short term glucocorticoid therapy in acute exacerbations of chronic
obstructive pulmonary disease: “REDUCE*”, a non-inferiority multicenter
trial. (*Reduction in the Use of Corticosteroids in Exacerbated COPD;
ISRCTN19646069)
Jörg D. Leuppi 1 , Philipp Schütz 2 , Roland Bingisser 3 , Matthias Briel 4 ,
Tilman Drescher 1,5 , Ursula Dürring 5 , Christoph Henzen 6 , Yolanda Leibbrandt 7 ,
Sabrina Maier 1 , David Miedinger 1 , Beat Müller 2 , Andreas Scherr 1,8 ,
Christian Schindler 9 , Rolf Stöckli 5 , Sebastian Viatte 7 , Christophe von Garnier 10 ,
Michael Tamm 8 , Jonas Rutishauser 7 . 1 Clinic of Internal Medicine, University
Hospital, Basel, Switzerland; 2 Clinic of Internal Medicine, Canton Hospital,
Aarau, Switzerland; 3 Interdisciplinary Emergency Department, University
Hospital, Basel, Switzerland; 4 Basel Institute for Clinical Epidemiology and
Biostatistics, University Hospital, Basel, Switzerland; 5 Clinic for Endocrinology,
Diabetology, and Clinical Nutrition, University Hospital, Basel, Switzerland;
6
Department of Internal Medicine, Canton Hospital, Luzern, Switzerland; 7 Clinic
of Internal Medicine, Hospital Center, Biel-Bienne, Switzerland; 8 Clinic for
Pneumology, University Hospital, Basel, Switzerland; 9 Swiss Tropical and Public
Health Institute, University of Basel, Switzerland; 10 Clinic of Pneumology,
University Hospital, Bern, Switzerland
Background: The optimal dose and duration of systemic glucocorticoid therapy
for acute exacerbations of COPD (AECOPD) is unknown. In this trial, we aimed
to demonstrate non-inferiority of 5-days vs 14-days of systemic glucocorticoids
with respect to COPD exacerbation.
Methods: Patients admitted to hospital with AECOPD were randomized to receive
40mg of prednisone-equivalent daily for either 5 or 14 days in a placebo-controlled
fashion. Follow-up was 180 days. The primary endpoint was time to next exacerbation.
Results: Of 721 evaluated patients, 327 underwent randomization, and 304
completed the study. Mean age was 63.9±23.2 years; mean FEV1%predicted
31.5±14.3% and 60.8% were male. Exacerbations occurred in 36.8% and 38.4%
of patients in the 5 day and 14 day treatment arms, respectively (p=0.81). Time
to exacerbation did not differ between groups in the intention-to-treat and perprotocol analyses (hazard ratios for the short treatment arm, 0.92 [95%-CI, 0.64 to
1.34; p=0.67] and 0.91 [95%-CI, 0.63 to 1.32; p=0.62], respectively); nor did time
to death or the combined endpoint of exacerbation and/or death, with both hazard
ratios for the short treatment arm being <1 as well. With respect to the primary
outcome, short treatment was not inferior to conventional treatment, since the
95%-confidence intervals did not include the predefined non-inferiority threshold
of 1.515.
Conclusion: In AECOPD, 5-day treatment with systemic glucocorticoids is noninferior to 14-day treatment with regard to re-exacerbation during 6 months of
follow-up.

4294
Relationship between exacerbation frequency and survival post MI in COPD
patients
Jennifer Quint 1 , Emily Herrett 1 , Adam Timmis 2 , Harry Hemingway 3 ,
Jadwiga Wedzicha 4 , Liam Smeeth 1 . 1 NCDE, London School of Hygiene and
Tropical Medicine, London, United Kingdom; 2 Cardiology, Barts and the London
NHS Trust, London, United Kingdom; 3 Epidemiology and Population Health,
University College London, United Kingdom; 4 Academic Unit of Respiratory
Medicine, University College London, United Kingdom
COPD patients are at increased risk of myocardial infarction (MI),1 particularly
after an exacerbation.2 COPD patients have shorter survival after MI compared
to the general population. We investigated whether COPD patients with frequent
exacerbations (FE) had shorter survival post MI than patients with infrequent
exacerbations (IE).
All COPD patients with a first MI between 1/1/03 and 31/12/08 as recorded in
MINAP, who had no previous evidence of MI in GPRD or MINAP were included.
Patients under 35, not registered with GPRD at the time of MI, or with less than
1 year of follow-up before their MI were excluded. Exacerbations were defined
using pre-defined READ codes and prescription of pre-specified antibiotics and/or
steroids. FE had ≥2 exacerbations in the year preceding MI and IE <2. Data were
provided by the CALIBER group at UCL. The primary outcome was death after
MI. Cox proportional hazards models were used to adjust for potential confounders.
1063 patients were identified with a first STEMI or NSTEMI. 111 (10.4%) FE and
952 (89.6%) IE. The unadjusted mortality rate in FE was 285.7 deaths (95%CI
222.3-367.2) per 1000 person years and in IE 152.4 deaths (95% CI 138.1-168.1)
per 1000 person years. Adjusting for confounding by smoking and gender and
stratifying by age, mortality was greater in FE compared to IE; HR 1.61(95%CI
1.23-2.11);p=0.001. Mortality was greater in patients who exacerbated in the 2
months preceding the MI; HR 3.88(2.70-5.56):p<0.001.
Conclusions: FE have shorter survival after a first MI than IE. There appears to
be an association between timing of exacerbations, exacerbation frequency and
survival after 1st MI.
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Conclusions: Multiple admission patients represent a different type of COPD
patient admitted to hospital, with a more severe disease requiring more resources.

4297
Emergency oxygen use and monitoring in the pre-hospital and acute hospital
setting – The significance of a common problem
Jamie Johnstone 1 , Lucy Malpas 2 , Fenella Johnstone 3 , Mike Malpas 2 .
1
Respiratory Medicine, Worcester Royal Hospital, Worcester, United Kingdom;
2
A + E, Worcester Royal Hospital, Worcester, United Kingdom;
3
Gastroenterology, Solihull Hospital, Birmingham, United Kingdom

4295
The impact of airway infection on cardiovascular risk during COPD
exacerbations
Anant R.C. Patel, Gavin C. Donaldson, Beverly S. Kowlessar, Alex J. Mackay,
Davinder Garcha, Siobhan George, Jadwiga A. Wedzicha, John R. Hurst.
Academic Unit of Respiratory Medicine, UCL Medical School, London, United
Kingdom
Arterial stiffness, a validated measure of cardiovascular risk, increases from stable
COPD to exacerbation (Patel et al, ERS 2011). We hypothesised this increased
cardiovascular risk was mediated by airway infection.
We measured aortic pulse wave velocity (aPWV) in the stable state, at exacerbation and during recovery at 3,7,14 and 35days thereafter. Infective exacerbations
were defined by a potentially pathogenic microbe (PPM) in exacerbation sputum
by culture or positive PCR for H. influenzae, S. pneumoniae, M. catarrhalis, or
human rhinovirus. Differences in the area under the curve (AUC) adjusted for
stable aPWV level between groups were compared by unpaired t-test.
55 COPD patients (32 male, 11 current smokers) had a mean±SD FEV1 of
1.14±0.41L (46.7±18.5%predicted) and FEV1 /FVC ratio 0.46±0.14. Two-thirds
of them (36/55, 65%) produced a sputum sample at exacerbation. Two-thirds of
these events (24/36, 67%) had an identifiable PPM. Patients with an infective
exacerbation had a greater rise in arterial stiffness from stable state to exacerbation
(1.4±1.7ms-1 vs 0.4±1.0ms-1, p=0.050). Arterial stiffness was also higher during
the recovery period in those with an infective exacerbation (AUC 37.4±55.2ms1days vs 11.4±44.3ms-1days, p=0.036).

Introduction: Evidence shows that oxygen (O2 ) can cause decompensated type 2
respiratory failure (T2RF) increasing morbidity and mortality in COPD patients.
Aim: To review pre-hospital and emergency hospital use of O2 in COPD patients.
Methods: All COPD admissions in January 2011 to Worcester Royal Hospital
were audited against BTS guidelines.
Results: Ambulance documentation showed no record of previous NIV or O2 alert
card. There is no box to record FiO2 on the ambulance data form. O2 dose (51.6%)
and mask (48.4%) recordings were suboptimal. 60% of patients were given 28%
venturi masks and 13.3% non-rebreathe masks. 45.8% of patients were given O2
with adequate saturations (sats). 72% of patients given O2 had sats > 92%.
In hospital, 9.5% of clerkings contained a history of prior NIV. 2/3 of patients
with adequate sats were given O2 . 80% of those on O2 had sats above 92. 36.7%
of patients had O2 prescribed with 45% having correct sats ranges. 15 patients had
T2RF; 5 with sats > 92%. 3 patients met the criteria of NIV; all had sats > 92%.
Mean length of stay (LOS) was 6 days longer in those who had NIV. 90.5% of
discharge letters did not contain an ABG result.
Conclusions: There is still a major issue with O2 use and monitoring in COPD
patients. Patients are being given too much O2 , it is not prescribed and not being
documented accurately. This causes increased morbidity and cost, evidenced by
those with hyperoxia developing T2RF and longer LOS. We recommend the ambulance data form includes an FiO2 box, O2 prescription is mandatory, documentation
is improved and discharge letters include an ABG. Doctors, nurses and paramedics
should all be regularly educated in O2 therapy.
4298
An audit of inpatient mortality and readmission rates in acute exacerbation
of COPD – Exploring the role of comorbidity and inflammatory markers
Aisha McClintock-Tiongco, Arjun Patel, Indranil Chakravorty. Acute Medical
Unit, St. Georges Hospital, London, United Kingdom

The increase in arterial stiffness during COPD exacerbations appears to be driven
by airway infection and may explain the association between these infective events
and increased cardiovascular risk.

4296
Evaluation of multiple admissions of COPD patients: European COPD audit
Jose Luis Lopez-Campos 1 , Sylvia Hartl 2 , Francisco Pozo-Rodriguez 3 ,
Michael Roberts 4 . 1 Unidad Medico-Quirurgica de Enfermedades Respiratorias,
Instituto de Biomedicina de Sevilla (IBiS), Hospital Universitario Virgen del
Rocío & CIBER de Enfermedades Respiratorias, Seville, Spain; 2 Respiratory,
Ludwig Boltzmann Institute of COPD and Respiratory Epidemiology, Vienna,
Austria; 3 Hospital 12 de Octubre, Instituto de Investigación i+12, CIBER de
Enfermedades Respiratorias, Madrid, Spain; 4 Respiratory, Barts and the London
School of Medicine and Dentistry, Queen Mary University of London, United
Kingdom
Background: Patients with multiple admissions represent an especially at risk population with therapeutic and prognostic implications. The European COPD Audit
is a clinical audit to evaluate clinical practice variability, clinical and organisational
factors related to outcomes for COPD admissions across Europe (422 hospitals
from 13 European countries). The present communication aimed at evaluating
multiple admission patients and their clinical features and outcomes.
Methods: The study comprised a first 8-week phase during which all consecutive
cases admitted to hospital due to an exacerbation of COPD were identified and
information on clinical practice and outcomes was gathered. During the 90-day
follow-up second phase mortality and readmissions were sought. Multivariate odds
ratios (OR) were calculated to evaluate factors associated with multiple admissions.
Results: Data on 14,456 cases are reported, of which 6,821 (47.2%) were the
first admission (countries range 29.3-74.5%). Patients characteristics associated
with multiple previous admissions were: current smoker (OR 0.69), FEV1 value
(OR 0.99), and PO2 value (OR 1.003). Health care proved to multiple admission
patients was different in terms of chest x-ray not done (OR 2.03), methylxanthines
use (OR 1.2), antibiotic use (OR 0.78), diuretics use (OR 1.16) and use of NIV
(OR 1.11). Reports at discharge tended to have a higher use of theophylline (OR
1.23), oxygen (OR 1.8) and mechanical ventilation (OR 1.5). We also found an
impact on readmission rate (OR 0.4).

Acute exacerbations of COPD is the cause of rising admissions and burden on
resources in spite of systems to minimise inpatient stay and facilitate discharge.
The system of reimbursements in the UK NHS, penalises hospitals for readmission
within 30 days. Understanding the factors leading to early readmission may help
to focus resources.
We audited inpatient records of 577 (female = 260) episodes in 12-months till
Dec’11. Age, co-morbidities, length of stay (LoS), readmission rate, time to
readmission, white cell count and C reactive protein were collected.
218 episodes with >1 admission, 47% readmissions within 30 days; and 20 inpatient deaths. Age 69 (±11) yrs men & 72 (±12) yrs women, p=0.02. The LoS =
6 (±7) days men & 7 (±10) days women, p=ns. 344 patients had >1 associated
co-morbidity. Standard mortality was 35/1000 admissions.
Patients who died were older (76±8 vs 70±11 yrs, p = 0.03) had higher (WCC
26±26 vs 12±7 x10-9/l, p <0.001; CRP 78±100 vs 44±57 g/l, p = 0.01). A
higher LoS was predicted by (WCCmax Lin regr coef B 0.118, p=0.005; CRPmax
B 0.114, p=0.04) and age (Spearman’s rho 0.19, p<0.001). Time to readmission
was not predicted by any of the above parameters.
Inpatient mortality and LoS were predictably correlated with age and raised inflammatory markers. Nearly half of the patients were readmitted within 30 days, which
would lead to morbidity and a loss of revenue. Yet, none of the common factors
were found to predict the ’risk of’, or ’time to’ readmission. Therefore, future
prevention of admission strategies may need to include telemedicine, monitoring
at home and frequent flyer clinics.

4299
Differences between men and women COPD admissions: Evidence from the
European COPD audit
Christopher Michael Roberts 1 , Sylvia Hartl 2 , Francisco Pozo-Rodriguez 3 , Jose
Luis Lopez-Campos 4 . 1 School of Medicine and Dentistry, Barts and the London
Queen Mary University of London, United Kingdom; 2 Respiratory Care, Ludwig
Boltzmann Institute of COPD and Respiratory Epidemiology, Vienna, Austria;
3
Hospital 12 de Octubre, Insituto de Investigacion, Madrid, Spain; 4 Unidad
Medico-Quirurgica en Enfermedades Respiratorias, Instituto de Biomedicina de
Sevilla, Hospital Universitario Virgen del Rocio, Seville, Spain
Introduction: Studies using administrative data from N America provide conflicting results for gender survival differences in COPD (Machado 2006, Gonzalez
2011). We used clinician collected data to look at Hospital and 90 day survival
following admission with COPD exacerbation.
Method: The European audit programme collected retrospective data from clinical
case notes and telephone enquiry from 15,821 patients admitted between October
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2010 and February 2011 in 13 European countries. Data was entered onto a web
collection tool and analysed centrally.
Results: Women admissions were in a minority (39.1% P<0.001) but proportion
of all admissions varied from 53% in the UK to only 14% in Spain. Women
were more likely to be non-smokers than men (9.6 vs 3.4%), had lower pack year
histories if smokers (23.5 vs 31.1) but were more likely to be current smokers
(37.5 vs 28.3% P<0.001). They were less likely to have increased sputum (60.9 vs
66.6%) or coloured sputum at admission (53.5 vs 56.3% P<0.001) and less likely
to receive steroids or antibiotics (P<0.001). Women had fewer co-morbidities (1.3
vs 1.7 P<0.001) but were more likely to die in hospital (5.5 vs 4.7% P=0.018)
an effect carried over to 90 days (5.6 vs 6.4% P=0.008) but had shorter length of
stay and were less likely to be readmitted if discharged successfully (32 vs 34%
P=0.004).
Conclusions: These data suggest women exhibit different COPD characteristics
and have a higher mortality when admitted to hospital.
Machado Am J Respir Crit Care Med 2006;174:524. Gonzalez Thorax 2011;66:38.

4300
Acute exacerbation of COPD is associated with three-fold elevation of cardiac
troponin T
Vidar Søyseth 1 , Rahul Bhatnagar 1 , Nils Holmedahl 2 , Gunnar Einvik 1 . 1 Medical
Division, Akershus University Hospital, Lørenskog, Norway; 2 Medical
Department, Glittreklinikken, Hakadal, Norway
Several studies have shown that elevated levels of cardiac troponin T (cTnT)
in patients hospitalised for acute exacerbation of chronic obstructive pulmonary
disease (AECOPD) is associated with dismal prognosis. The aim of the present
study was to compare cTnT in patients hospitalised for AECOPD with cTnT
among chronic obstructive pulmonary disease (COPD) patients in stable state.
The index group (N=50) were hospitalised due to AECOPD. They had a confirmed
diagnosis of COPD before admission to the hospital. The references (n=124) were
recruited from a hospital for pulmonary rehabilitation. They all had COPD in a
stable state. High-sensitivity cTnT was measured within the first day of admission
for AECOPD. The cumulative tobacco consumption in the index group and the
references was 43 and 33 pack-years, respectively. Similarly the FEV1 /FVC-ratio
in the index group and the stable state was 40% and 47%, respectively.
The geometric mean of hs-cTnT in the index group was 25.8 ng/L (95% confidence
interval (CI): 21.1 – 31.7) compared with 4.5 ng/L (95% CI: 3.7 – 5.5) in the
reference group. Multiple linear regression analyses showed that the ratio between
hs-cTnT in AECOPD-patients and the references was 3.40 (95% CI: 2.30 – 5.02)
and that hs-cTnT increased 1.34-fold (95% CI: 1.16 – 1.54), 1.24-fold (95% CI:
1.07 – 1.44) and 1.14-fold (95% CI: 1.00 -1.29) for each quartile increase in
leucocyte count, age and creatinine, respectively. A significant univariate association between cTnT and arterial hypoxemia was also found but this association
attenuated almost to a zero-effect after inclusion of relevant covariates.
AECOPD is associated with elevation of hs-cTnT compared to stable COPD.

4302
Increased exhaled nitric oxide levels predict uncontrolled asthma in children
– Results from the MIDAS-study
Andrei Malinovschi 1 , Christer Janson 1 , Lennart Nordvall 2 , Kjell Alving 2 .
1
Department of Medical Sciences, Uppsala University, Uppsala, Sweden;
2
Department of Women’s and Children’s Health, Uppsala University, Uppsala,
Sweden
The fraction of exhaled nitric oxide (FeNO) is a marker of steroid-sensitive airways inflammation and is used in asthma management. The Asthma Control Test
(ACT) is one of the most used instruments to assess control in asthmatic subjects.
The evidence for a relation between airways inflammation and asthma control is
inconclusive so far. The aim of the present study was to assess the relation between
FeNO and ACT score in treated, stable asthma children.
Within the frame of an industry-academy collaboration on minimally-invasive diagnostics (MIDAS), measurements of FeNO and specific IgE against aeroallergen
or food allergen mix were done in 165 asthmatic children (101 boys) aged 10-18
years. Among the children, 129 (79%) were positive against aeroallergens and
61 (40%) tested positive against food allergens. Uncontrolled asthma (ACT score
<20) was confirmed in 53 children.
FeNO levels in subjects with uncontrolled asthma (n=53) were approximately 30%
higher than in subjects with controlled asthma (n=112): 19.8 ppb (15.5, 25.3) vs
15.1 ppb (13.1, 17.4), p=0.04. FeNO was a determinant of asthma control in logistic regression models both before (p=0.01) and after adjustments for gender, age,
BMI, FEV1, IgE sensitisation to aero- or food allergens (p=0.04). Furthermore, a
significant relation between asthma control and FeNO could be found when using
absolute values of the ACT score (r=-0.16, p=0.04).
In conclusion, increased FeNO in treated, stable asthmatic children relate to uncontrolled asthma. It has to be further studied if intensified anti-inflammatory therapy
in these subjects would lead to improved asthma control.

4303
Modeling of exhaled nitric oxide in relation to smoking history – A
population based study
Björn Bake 1 , Kjell Torén 2 , Anna-Carin Olin 2 . 1 Allergology and Respiratory
Medicine, Medicine, Gothenburg, Sweden; 2 Occupational and Environmental
Medicine, Medicine, Gothenburg, Sweden
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Determinants of exhaled NO in a population of subjects with different
respiratory symptoms – Results from the Swedish GA2 LEN survey
Andrei Malinovschi 1 , Kjell Alving 1 , Linda Ekerljung 2 , Bo Lundbäck 2 ,
Roelinde Middelveld 3 , Sven-Erik Dahlén 3 , Lars Modig 4 , Bertil Forsberg 4 ,
Christer Janson 1 . 1 Dept. of Medical Sciences, Uppsala University, Uppsala,
Sweden; 2 University of Gothenburg, Krefting Research Centre, Institute of
Medicine, Sahlgrenska Academy, Gothenburg, Sweden; 3 Karolinska Institute, The
Centre for Allergy Research, Stockholm, Sweden; 4 Department of Public Health
and Clinical Medicine, Umeå University, Umeå, Sweden
Fraction of NO in exhaled air (FeNO) is a common method to assess airways
inflammation. Determinants of FeNO have nevertheless mostly been studied in
the healthy general population. Therefore, we studied determinants of FeNO in a

Female gender
Height (per 10cm)
Age (per 10yrs)
Atopy
Smoking
Asthma
Both parents smoking
during childhood

large population of subjects with respiratory symptoms that may reflect the type
of patients seen in clinical practice.
FeNO was measured in 1018 subjects with asthma, sinusitis, asthma and sinusitis,
or symptoms suggestive of asthma but without fulfilling the asthma diagnosis
criteria, aged 17-76 years (median 45 yrs).
Female gender, current smoking and having both parents smoking during childhood were related to lower FeNO while increased height, age, atopy and asthma
diagnosis were related to higher FeNO, both before and after adjustments for
variables given in Table.
In conclusion, constitutional factors, such as male gender, increased height and
age, are related to increased FeNO in subjects with respiratory symptoms. They
should be accounted for in clinical practice as their effect size is comparable to
the effect of diagnosed asthma. Parental smoking during childhood was related to
decreased FeNO and this warrants further studies.

FeNO relative difference

Adjusted* FeNO relative difference

–24% (–30, –19)
15% (10, 19)
4% (1, 7)
22% (14, 32)
–42% (–47, –35)
16% (7, 25)

–11% (–20, –1)
7% (2, 13)
6% (4, 9)
16% (8, 26)
–41% (–47, –34
19% (1, 40)

–18% (–25, –9)

–10% (–18, –1)

*for variables in the Table plus study center, rhinitis, sinusitis, unspecific symptoms, inhaled corticosteroid use, passive smoking and lung function.

Smokers produce less NO in central airways compared to nonsmokers whereas the
effect of smoking on NO concentration in the peripheral alveolar regions remain
unclear, particularly if axial diffusion of NO is considered. It is also unclear to
what extent exhaled NO recover among ex-smokers.
We have measured exhaled NO (FENO) at three flow rates in a population sample
of 3968 subjects and the aim of the present analysis has been to try and clarify
effects of current and previous smoking on exhaled NO and its central and alveolar
origin and to provide reference equations for exhaled NO for healthy smokers.
The essential findings are 1) FENO of ex-smokers and nonsmokers are indistinguishable, 2) the apparent association between FENO and time since smoking
cessation in ex-smokers disappears when age is taken into account, 3) smokers
have higher NO concentration in the alveolar region than nonsmokers as detected
when axial diffusion is considered, 4) the higher limit normal of healthy smokers
is considerably lower than the corresponding limit of normal healthy nonsmokers.

4304
nNO is a good but not perfect screening test for PCD
Mieke Boon 1 , Marijke Proesmans 1 , Isabelle Meyts 2 , Kris De Boeck 1 . 1 Pediatric
Pulmonology, University Hospital, Leuven, Belgium; 2 Pediatric Immunology,
University Hospital, Leuven, Belgium
Introduction: Nasal NO (nNO) is used to screen for Primary Ciliary Dyskinesia
(PCD). nNO and exhaled NO (FENO) are low in PCD and cystic fibrosis (CF), but
nothing is known about nNO in patients with humoral immunodeficiencies (HID).
We want to study the discriminate validity of nNO and FENO or composite scores
for the diagnosis of PCD.
Methods: 157 patients between 5 and 25 years old performed nNO and FENO measurements using the chemiluminescence analyzer Spiroware 3.0® (Eco Medics):
27 with PCD, 28 with CF, 32 with asthma (A), 30 with HID and 40 healthy controls
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(C). 6 nNO measurements were performed during slow exhalation against a fixed
resistance. For FENO, 2 measurements were done conform ATS/ERS guidelines.
Results: For nNO, median coefficient of variation (CV) was 7.2% (P25 4.1%, P75
19.7%, range 1 to 92%), despite perfect test performance.
nNO differed significantly between PCD and no PCD and between PCD and CF,
A, HID and C individually. nNO < 270 ppb had a sensitivity of 92.6% and a
specificity of 89.2% to diagnose PCD. Area under the curve (AUC) for the ROC
curve was 0.978. However, some overlap exists between PCD and CF, HID and A.
FENO was significantly lower in PCD versus no PCD and in PCD versus CF, A,
HID and C. FENO < 7.1 ppb had a sensitivity of 92%, but only a specificity of
71.6% (AUC 0.833).
The composite scores nNO + FENO, nNO * FENO, nNO * FENO2 all had a lower
AUC for the ROC curve, only the composite score nNO2 * FENO had an equal
AUC and a slightly higher specificity (93.1% for a sensitivity of 92.0%) than nNO
measurement alone.
Conclusion: Both nNO and FENO are useful screening tests for PCD: using the
composite score nNO2 * FENO increases the specificity with stable sensitivity.

4305
Expiratory flow rate and breath hold affect exhaled volatile organic
compounds (VOC) in healthy subjects
Andras Bikov 1,2 , Koralia Paschalaki 1 , Sergei Kharitonov 1 , Ron Logan Sinclair 3 ,
Ildiko Horvath 2 , Omar Usmani 1 , Peter Barnes 1 , Paolo Paredi 1 . 1 Airway Disease,
National Heart and Lung Institute, Imperial College, London, United Kingdom;
2
Department of Pulmonology, Semmelweis University, Budapest, Hungary;
3
Logan Research Ltd., Logan Research Ltd., Rochester, United Kingdom
Introduction: Exhaled breath volatile organic compound (VOC) analysis for airway disease monitoring is promising; however, contrary to nitric oxide the method
for exhaled breath collection has not been standardized and the effects of expiratory
flow rate and breath hold have not been studied. These manoeuvres may also reveal
the origin of exhaled compounds.
Methods: 12 healthy volunteers (34±7 years) participated in the study. Subjects
inhaled through their nose and exhaled immediately at two different flow rates
(5 L/min and 10 L/min) into methylated polyethylene bags. In addition, the effect of 15 s breath hold following inhalation to total lung capacity was studied.
The samples were analyzed for ethanol and acetone levels immediately using
proton-transfer-reaction mass-spectrometer (PTR-MS, Logan Research).
Results: Ethanol levels were negatively affected by expiratory flow rate (250±38
vs. 204±31 ppb at 5 L/min and 10 L/min, respectively, p<0.01), but remained
unchanged following the breath hold (205±43 vs. 179±41 ppb, without and
with breath hold, respectively, p=0.11). On the contrary, acetone levels were increased following breath hold (963±272 ppb vs. 1,155±306 ppb, without vs. with
breath hold, respectively, p=0.02), but were not affected by expiratory flow rates
(1,196±208 vs. 1,058±217 ppb, 5 L/min vs. 10 L/min, respectively, p=0.14).
Conclusions: Exhalation parameters such as expiratory flow rate and breath hold
may affect VOC levels significantly; therefore standardisation of exhaled VOC
measurements is mandatory. Our preliminary results suggest a different origin in
the respiratory tract for these two gasses.
The first author is receiving an ERS Long Term Fellowship.

4306
Acute effect of inhaled corticosteroid on exhaled breath temperature in
asthmatic patients
Tanya Kralimarkova, Vasil Dimitrov, Todor Popov. Clinic of Allergy and Asthma,
Medical University Sofia, Bulgaria Clinic of Allergy and Asthma, Medical
University Sofia, Bulgaria Clinic of Allergy and Asthma, Medical University
Sofia, Bulgaria
Background: Measurement of exhaled breath temperature (EBT) with a portable
hand held device is applicable as a non-invasive method to monitor the control
of asthma. While inhaled corticosteroids (ICS) have proven suppressive effect on
airway inflammation decreasing EBT in the long run, there is no data on the
immediate effect of inhaling them. The aim of this study was to explore the acute
effect of ICS on EBT.
Methods: We recruited 21 subjects (mean age 47 years, 12 women) from among
the patients of the Clinic of Allergy and Asthma in Sofia, Bulgaria: 12 were with
controlled; 9 with partly controlled asthma. Patients were randomized to inhale
2 puffs of either ciclesonide or placebo from identical looking inhalers in the
morning of consecutive days. Spirometry and assessment of EBT by means of
PHD (X-halo, Delmedica, Singapore) were performed before and at 4 time points
(5, 30 60 and 120 min.) after inhalation.
Results: Compared to baseline EBT (mean 33.78 ± s.e.m.0.10°C, ±), there
was a significant increase in EBT 5 min. (34.17±0.10, P=0.001), 30 min.
(34.07±0.10, P=0.002), and 60 minutes (33.90±0.10, P=0.046) post ICS inhalation. The pre-/post- inhalation differences between ICS and placebo differed
significantly (P=0.001). Inhalation of ICS and placebo did not bring about any
significant changes in the spirometry of the patients. There was no difference
between the controlled and the partly controlled asthmatics in EBT changes.
Conclusions: EBT increases 1 hour after inhalation of ICS in a dose, prescribed
for maintenance treatment of asthma. This needs to be taken into consideration if
EBT is applied for monitoring of the disease.

4307
Calibration of a (semi)-automatic measurement and control platform for
centralized, simultaneous electronic nose (eNose) analyses in multi-centre
trials
Paul Brinkman 1 , Marc van der Schee 1 , Niki Fens 1 , Giorgio Pennazza 2 ,
Marco Santonico 3 , Arnaldo D’Amico 3 , Frans De Jongh 4 , Peter J. Sterk 1 ,
U-BIOPRED Study. 1 Department of Respiratory Medicine, Academic Medical
Centre, University of Amsterdam, Netherlands; 2 Center for Integrated Research –
CIR, Unit of Electronics for Sensor Systems, University Campus Bio-Medico di
Roma, Italy; 3 Department of Electronic Engineering, University of Rome “Tor
Vergata”, Rome, Italy; 4 Department of Neonatology, Academic Medical Centre,
University of Amsterdam, Netherlands
Rationale: Breath analysis by electronic nose (eNose) technology represents a
promising diagnostic tool in lung disease. A critical step in making this technology suitable for multi-centre trials, such as the U-BIOPRED Study, is to
facilitate centralized measurements on multiple eNoses simultaneously. This can
be accomplished with a (semi)-automatic measurement and control platform.
Aim: To calibrate and analyze repeatability of multiple sensors in an eNose
platform (5 eNoses, 4 brands).
Methods: Ethanol was chosen as one of the calibration gases. Different concentrations (500 ppb-8 ppm) were generated by a permeation system. Measurements at
all concentrations were done in duplicate. Total number of sensors in the platform
was 81. The obtained data were processed by averaging duplicate measurements
after normalisation (scale 0-1).
Results: The platform (not all individual sensors) was sensitive to ethanol at used
concentrations (Fig. 1). The difference in normalized sensor deflections between
duplicate measurements at 2 ppm was (mean [SD], range): 0.09 [0.1], 0.55-0.0004.

Figure 1. Normalized data from 5 eNoses based on different concentrations of ethanol.

Conclusion: The eNose platform is capable of detecting ethanol at concentrations
from 500 ppb to 8 ppm level with acceptable repeatability.
Implication: This method of platform calibration with standard gases is feasible
and mandatory for quality control of eNose assessments in a multi-centre setting.

4308
Do volatile organic compounds discriminate between eosinophils and
neutrophils in vitro?
Florence Schleich 1 , Jan Dallinga 2 , Monique Henket 1 , Agnes Boots 2 ,
Emiel Wouters 3 , Renaud Louis 1 , Frederik-J. van Schooten 2 . 1 Respiratory
Medicine - GIGA I3 Lab, CHU Sart-Tilman, Liege, Belgium; 2 Health Risk
Analysis and Toxicology, Maastricht University, Maastricht, Netherlands;
3
Respiratory Medicine, University Hospital, Maastricht, Netherlands
Inflammation associated oxidative stress leads to peroxidation of polyunsaturated
fatty acids thereby generating volatile organic compounds (VOCs) excreted in
exhaled air. The purpose of the present study is to examine whether specific VOCs
are associated with eosinophilic and neutrophilic inflammation, and thus offers the
possibility of noninvasive monitoring of both asthma inflammatory phenotypes.
Methods: Eosinophils and neutrophils were isolated from 27ml blood of 16
healthy non-smokers by gradient centrifugation using lymphoprep. Eosinophils
were isolated from neutrophils by immunomagnetic cell separation (MACS) using
anti-CD16. The average absolute number of eosinophils and neutrophils upon
isolation was 3.5 x 106 and 19.4 x 106 respectively. Cells were incubated in RPMI
at 37°C and activated with phorbol 12-myristate 13-acetate (100ng/ml). Headspace
air was sampled at time 0’, 30’, 60’ and 90’ by introduction of ultra-pure nitrogen
in closed flasks at a flow rate of 200 ml/min during 10 min. The air was pushed
out onto a carbon tube and the total amount of trapped VOCs (volatome) was
analysed by time-of-flight GC-MS.
Results: From the 2005 compounds present in the volatome, those present in at
least 8% of the samples (1123 compounds) were used for further analysis. Discriminant analysis (SPSS statistics19) showed that 5 VOCs were able to distinguish
between both culturing types with 100% and 96% correct classification in original
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and cross-validated set respectively. Chemical identification of the compounds is
ongoing and these are potential candidates to check in asthmatic patients for their
possible diagnostic value in asthma phenotyping.

442. Paediatrics and sleep apnoea/adults and
upper airway stimulation
4309
Childhood obstructive sleep apnoea and elevated blood pressure:
A longitudinal follow-up study
Albert Li 1 , Chun T. Au 1 , Crover Ho 2 , Yun K. Wing 2 . 1 Department of
Paediatrics, The Chinese University of Hong Kong, Shatin, Hong Kong;
2
Department of Psychiatry, The Chinese University of Hong Kong, Shatin, Hong
Kong
Background and objective: Childhood obstructive sleep apnoea (OSA) is a prevalent condition, and is associated with raised blood pressure (BP) in cross-sectional
studies. This study aimed to investigate if baseline or changes in OSA severity
could predict BP changes over a 4-year period.
Methods and results: Children who participated in our previous OSA prevalence
study were invited to undergo repeat overnight sleep study and ambulatory 24-hr
BP monitoring at 4-year follow-up. One hundred and ninety-one (62% out of 306)
subjects took part in this follow-up study. Children with baseline moderate-tosevere OSA (OAHI >5/hr) had significantly higher BP at follow-up than controls.
The change in OAHI was positively associated with the changes in wake and
sleep systolic BP. Path analysis revealed a best-fit model in which log-transformed
baseline OAHI and change in OAHI were both independent predictors for change
in sleep systolic BP, after adjusting for baseline sleep systolic BP, gender, height
and body mass index z score.
Conclusions: In the first longitudinal study that examined relationship between
OSA and BP in children, we found baseline OSA severity could predict systolic
BP at 4-year follow-up. The change in OAHI was associated with the change
in sleep systolic BP, independent of obesity and weight gain. The results are
clinically relevant since elevated BP in childhood is a well-known risk factor for
future cardiovascular adverse events. Early diagnosis and intervention should thus
be advocated in the management of childhood OSA.

4310
Adipokines in obese children and adolescents with sleep-disordered breathing
Kim Van Hoorenbeeck 1 , Hilde Franckx 2 , Patrick Debode 2 , Luc Van Gaal 1 ,
Kristine Desager 1 , Wilfried De Backer 1 , Stijn Verhulst 1 . 1 Laboratory of
Experimental Medicine and Pediatrics, University of Antwerp, Wilrijk, Belgium;
2
Obesity Program, Zeepreventorium, De Haan, Belgium
Background: Sleep-disordered breathing (SDB) is prevalent in obesity. It has been
linked to the metabolic syndrome. Possible mechanism is intermittent hypoxia of
the fat tissue and alterations of adipokine secretion.
Aim: This study looked into the effects of intermittent hypoxia on adipokine levels
before and after weight loss treatment.
Methods: Obese children and adolescents between 10-18 years were included
while entering an inpatient weight loss treatment program. All patients had 2
visits: baseline and after 4-6 months of treatment. Leptin, adiponectin, TNF-alpha
and IL-6 were determined at both visits and a sleep screening was performed at
baseline and repeated in case of SDB.
Results: 158 patients participated in this study. Median age was 15.7 years
(10.9-18.0). Mean BMI z-score was 2.75±0.42. 26% of participants had SDB at
baseline. Mean nocturnal saturation correlated with leptin (r=0.19; P=0.02) and
adiponectin (r=-0.17; P=0.04). IL-6 correlated with oxygen desaturation index (r=0.20; P=0.02). TNF-alpha levels were not linked to sleep parameters. After weight
loss 19% of subjects with SDB at baseline that participated in the follow-up study
had residual SDB. Average weight loss was 29%. Correlation analysis did not
show associations between improvements in sleep parameters and improvements
in adipokines. These were mostly linked to a lowering in BMI z-score.
Conclusion: In an obese pediatric population SDB was linked to changes in the
secretion profile of leptin, adiponectin and IL-6. After weight loss treatment levels
of leptine, adiponectin, IL-6 and TNF-alpha did not improve in association with
improvements in sleep parameters.

4311
Prevalence of obstructive sleep apnea syndrome in obese children (NANOS
study)
María- Luz Alonso-Alvarez 1 , Joaquín Terán-Santos 1 , Cordero-Guevara José
Aurelio 1 , Ana Isabel Navazo-Egüia 1 , Estrella Ordax-Carbajo 1 ,
Monica Gonzalez-Martínez 3 , Maria Jose Jurado-Luque 2 , Odile Romero
Santo-Tomas 2 , María-Rosario Carpizo-Alfayate 3 , Jaime Corral-Peñafiel 4 , Juan
Fernando Masa-Jimenez 4 , Joaquin Duran-Cantolla 5 , Cristina Martínez-Null 5 ,

Antonia Barcelo-Bennassar 6 . 1 Sleep Unit, CIBERES, Complejo Asistencial
Universitario de Burgos, Burgos, Spain; 2 Sleep Unit, CIBERES, Hospital Vall
D’Hebron, Barcelona, Spain; 3 Sleep Unit, Hospital Marques de Valdecilla,
Santander, Spain; 4 Sleep Unit, CIBERES, Hospital San Pedro de Alcantara,
Caceres, Spain; 5 Sleep Unit, CIBERES, Hospital Txagorritxu, Vitoria, Spain;
6
Sleep Unit, CIBER, Hospital Son Dureta, Palma de Mallorca, Spain
Introduction: The most common cause of Obstructive Sleep Apnea Syndrome
(OSAS) in children is the adenotonsillar hypertrophy. The prevalence of OSAS in
obese children is unknown.
Methods: Aim: To determine the prevalence of OSAS in pediatric obese population.
Methods: Cross-sectional, prospective, multicenter study. The children included
in the study came from general population of Spain, randomly selected, of both
sexes between 3 and 14 years and body mass index (BMI) greater than or equal to
percentile 95 for age and sex.
Medical history, snoring and Chervin questionnaires were performed in all children
included, as well as, physical examination, nasopharyngoscopy, polysomnography
(PSG) with Co2 recording and blood tests.
For the assessment of the sleep stages and respiratory events, the criteria of the
AASM (2007), were used. The diagnosis of OSAS was made if the apnea hypopnea
index per hour of sleep (AHI) was ≥ 3.
Results: 247 children were included: 135 males (54.7%), age from 4 to 14 with an
mea age of 10.82 years (SD: 2.71). The mean BMI and the mean BMI Percentile
were 28.01±4.72 and 96.82±0.59 respectively.
Of the 247 children studied, 122 of them (50.4%), reported the presence of snoring.
The mean AHI was 5.60±9.91. 99 children were diagnosed with OSAS, so the
prevalence of OSAS was 40.1% (95% CI 33.8% -46.4%).
The prevalence showed no statistically significant differences based on age or sex.
The correlation between AHI and BMI was directly and significantly (r = 0.150,
p = 0.018).
Conclusions: The prevalence of OSAS in obese children from general population
is high 40.1%. Obesity in children suggests a possible risk factor for developing
OSAS.
Funded: SEPAR and Mutua Madrileña.

4312
Results of a new questionnaire to assess sleep problems in childhood
Zsofia Lendvai, Gergely Kiss, Krisztina Pásti, Agnes Prókai, Attila J. Szabo.
Dept. of Pediatrics, Semmelweis University, Budapest, Hungary
Screening of sleep disorders in children is of high importance. In Hungary there is
no standardized questionnaire for assessing sleep problems.
We evaluated the results of sleep quality scales of our questionnaire and compared
the data of healthy and clinical population. We analyzed the correlation between
our questionnaire and validated tests and the severity of obstructive sleep apnea
(OSA).
Our questionnaire is designed to estimate sleep hygiene and quality in two age
groups (8-14 and 15-18 ys.) by nighttime and daytime symptoms score. Two
groups of children were analyzed: 1. healthy group (n=2020), 2. children with
sleep problems (n=66). The second group filled out two validated tests, Modified
Pediatric Epworth Sleepiness Scale (MP-ESS), Conner’s Rating Scales-Revised
(CRS-R) and underwent polysomnography. Severity of OSAS was characterized
by Apnea-Hypopnea Index (AHI) and Oxigen-Desaturation Index (ODI).
Children underwent polysomnography had significantly higher score both on
nighttime and daytime symptoms scale than healthy children. Correlations were:
score of nighttime symptoms scale and CRS-R score (r=0.441; p=0.001), score
of daytime symptoms scale and MP-ESS score (r=0.389; p=0.001). Children in
the highest quartile of nighttime symptoms scale had significantly higher AHI
(mean±SD: 0.62±1.07 vs. 5.97±11.39; p=0,04) and ODI (mean±SD: 0.49±0,53
vs. 6.23±12,07; p=0.02) than children in the lowest quartile. The nighttime and
daytime score index had higher sensitivity to predict OSA than other tests.
Our questionnaire can be potentially useful in evaluating sleep problems in children and give more information about sleep problems than other tests. However
validation of the questionnaire is still needed.

4313
Long-term response of upper airway stimulation in obstructive sleep apnea
Wilfried De Backer 1 , Johan Verbraecken 1 , Lennart Knaack 2 , Arie Oliven 3 ,
Winfried Hohenhorst 4 , Olivier Vanderveken 5 , Paul Van de Heyning 5 . 1 Dept of
Pulmonary Medicine, Antwerp University Hospital, Antwerp, Belgium; 2 Zentrum
für Schlafmedizin & Schlafforschung, Intersom, Köln, Germany; 3 Dept of
Internal Medicine, Bnai Zion Medical Center, Technion, Israel; 4 Klinik für Hals-,
Nasen- und Ohrenheilkunde, St. Anna-Klinik Wuppertal, Wuppertal, Germany;
5
Dept of ENT, Antwerp University Hospital, Antwerp, Germany
Background: Previous studies identified patient selection criteria for therapy success in Upper Airway Stimulation (Inspire Medical Systems, USA) for treatment
of moderate-to-severe OSA in patients intolerant to continuous positive airway
pressure. The current study reported therapy response at 12-months post-implant
in subjects who met selection criteria.
Methods: Among 34 implanted subjects, 18 met criteria for responder and 16 did
not. AHI (Level 1 monitoring) were measured at 12 months. All patients were
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monitored for device-related adverse events and patients met selection criteria
were examined for therapy response during over-night PSG.
Results: There were no device malfunctions or un-anticipated device-related adverse events from 6-12 months. Among patients who met selection criteria and
for which data are available, the AHI reduction was maintained at 12-month.
Improvement for ESS and FOSQ were also observed in these subjects from baseline to 6-month, 10.7±5.4 to 7.5±4.1 (p=0.03), and 88.8±22.1 to 104.6±13.7
(p=0.01) for ESS and FOSQ, respectively. AHI remained unchanged at 12-month
for patients that did not meet selection criteria.
AHI
Responders (N=18)
Non-responders (N=16)

Baseline

6-Mon

12-Mon

33.9±6.2
50.4±17.4

17.0±18.5*
51.3±27.6

11.0±10.8*
46.2±25.6

Methods: Upper Airway Stimulation (Inspire Medical Systems, Inc) systems were
implanted in moderate-to-severe OSA patients who failed, or were intolerant of
CPAP. The system is intended to reduce sleep apnea by stimulating the N XII to
advance the tongue-base. AHI (events/hr), Micro Arousal Index (MAI, events/hr),
total number of arousals and respiratory arousals were collected using lab-based
PSG in 7 patients including comparison of responders (n=4) vs. non-responders
(n=3) at baseline (pre-implant) and 6-M post-implant.
All arousal indices decreased statistically significantly in responders and there was
no stimulation disturbance seen in the non-responder group.
Conclusion: Upper Airway Stimulation to treat OSA has a clear therapy efficacy
at 6-M post-implant in a selected group of moderate-to-severe OSA subjects and
that there is no arousal effect of the stimulation itself. It confirms the non-arousal
effect of N XII stimulation as shown in our earlier pilot study (Arch Otolaryngol
Head Neck Surg 2001;127:1216-23).

*Indicated significant changes from baseline (p<0.01).

Conclusion: The current study has demonstrated that Upper Airway Stimulation to
treat OSA has a sustained therapy efficacy at 12-month post-implant in a selected
group of moderate-to-severe OSA subjects.

4314
Targeted hypoglossal neurostimulation (THN) to treat obstructive sleep
apnea (OSA). A one year safety and efficacy trial
Gimbada Mwenge 1 , Philippe Rombaux 2 , Myriam Dury 1 , Benoit Lengele 3 ,
Daniel Rodenstein 1 . 1 Center for Sleep Medicine and Pneumology, Cliniques
Universitaires Saint-Luc, Brussels, Belgium; 2 ENT, Cliniques Universitaires
Saint-Luc, Brussels, Belgium; 3 Plastic Surgery, Cliniques Universitaires
Saint-Luc, Brussels, Belgium
Patients with severe OSA non-compliant to CPAP need an alternative treatment.
We performed a one-year safety and efficacy study of a new therapy using unilateral THN. The system was implanted in 13 (12 males) out of 14 patients aged
50±10 yo, BMI 31±3 kg/m2 with severe OSA refusing CPAP. After surgery two
patients had asymptomatic hemitongue paresis lasting two and three months. One
patient was not implanted due to a missmatch between the electrode and the pulse
generator. There were no other surgery-related adverse events.
The main efficacy outcomes were the apnea-hypopnea index (AHI), the 4% oxygen
desaturation index (ODI) and the movement arousal index (MAI). Diagnostic data
showed AHI 45±18, ODI 29±20 and MAI 37±13. The Total Sleep Time (TST)
was 414±85 min. After one year, AHI was 21±16, ODI 15±16, and MAI 25±14,
all p<0.001, with unchanged TST (406±60 min). Nine patients reached AHI ≤
20 and one patient an AHI of 22 at one year. Three patients were considered as
failures: one patient had predominantly central apneas and an implanted morphine
pump, one patient had an unusual long and thick uvula and the third one had no
special features.
There were no serious adverse events. Three electrodes failures in two subjects led
to treatment interruptions. One patient had his IPG replaced due to malfunction,
and there was one twiddler phenomenon.
There was a trend towards improvements of the Epworth Sleepiness Scale (from
11±6 to 8±4, p 0.09) and of the Fatigue Severity Scale (5±2 to 4±2, p 0.09).
Patients found the THN treatment more pleasant and comfortable than CPAP.
Conclusion: THN is safe and efficient in most OSA patients.

4316
Regional differences in characteristics of patients referred to European sleep
centers. Results from the European Sleep Apnea Database (ESADA)
Tarja Saaresranta, Marisa Bonsignore, Ludger Grote, Jan Hedner,
Walter McNicholas, Josep Montserrat, Thomas Penzel, Martin Pretl, Renata Riha,
Pawel Sliwinski, Jan Zielinski. Dept of Pulmonary Diseases, Turku University
Hospital, Turku, Finland
The ESADA contains multiple information from patients with suspected OSA at
22 European sleep centers. We analyzed regional differences in characteristics of
5,103 patients. Centers were grouped into the following regions: NORTH (Förde,
NOR – Gothenburg, SWE – Turku, FIN), SOUTH (Barcelona, Cacéres, Lleida,
ESP – Milan, Palermo, ITA – Haifa, ISR), EAST (Klaipeda, LTU – Kosice, SVK
– Prague, CZE – Riga, LVA – Warsaw, POL), WEST (Dublin, IRL – Edinburgh,
GBR) and CENTRAL (Antwerp, Brussels, BEL – Berlin, Giessen, GER – Paris,
FRA).
Mean age was 51.8 (12.6) years in the cohort and females were slightly older
than males. The highest and lowest prevalence of obesity (BMI>30) was found
in the WEST and NORTH regions, respectively. The sleep study technique varied
between regions, with the NORTH reporting more than 99% cardiorespiratory
polygraphy compared with only 34% in the EAST. Sleep apnea severity varied
between regions and the proportion of male patients with severe sleep apnea
(AHI>30) was 23% in the NORTH compared with >40% in all other regions.
Less than 50% of all patients reported severe daytime sleepiness (ESS>10); the
highest ESS was found in patients in the WEST, the lowest scores in men in
NORTH and women from EAST centers. Sleep length was 7.0 (1.8) hrs in women
and 6.8 (1.6) hrs in men, and was shorter in the SOUTH compared with all
other regions. No systematic regional differences were detected in frequency of
comorbidities.
The data shows considerable regional differences between patients referred to
European sleep centers, suggesting an influence of local referral patterns and/or
phenotypic traits in Europe.
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4315
Analysis of arousability of upper airway stimulation in obstructive sleep
apnea
Johan Verbraecken 1 , Joachim T Maurer 2 , Lennart Knaack 3 ,
Winfried Hohenhorst 4 , Olivier Vanderveken 5 , Paul Van de Heyning 5 , Wilfried De
Backer 1 . 1 Dept. of Pulmonary Medicine, Antwerp University Hospital, Antwerp,
Belgium; 2 HNO-Klinik, Universitaetsmedizin Mannheim, Germany; 3 Zentrum für
Schlafmedizin & Schlafforschung, Intersom Köln, Köln, Germany; 4 Klinik für
Hals-, Nasen- und Ohrenheilkunde, St. Anna-Klinik Wuppertal, Wuppertal,
Germany; 5 Dept. of ENT, Antwerp University Hospital, Antwerp, Belgium
Background: Previous studies showed that electrical stimulation of the hypoglossal nerve (N XII) can improve obstructive sleep apnea (OSA). In this study we
looked to the effect on the different arousals indices in both responders and
non-responders.
Polysomnographic results
Baseline (pre implant)

6 Months after implantation

32±15
34±12
170±55
64±31

11±7**
9±3*
55±16*
8±8*

35±14
34±6
200±51
102±53

53±14
38±13
201±81
125±95

Responders (N=4)
AHI (/h sleep)
MAI (/h sleep)
Total number of arousals
Total number of respiratory arousals
Non-Responders (N=3)
AHI (/h sleep)
MAI (/h sleep)
Total number of arousals
Total number of respiratory arousals
*p<0.05, **AHI reduction of 50% and <20.

4317
On the effectiveness of steroids in acute lung injury: Experimental separation
between inflammation and hypoxemia
Lucy Kathleen Reiss, Stefan Uhlig. Institute of Pharmacology and Toxicology,
Medical Faculty of RWTH Aachen University, Aachen, Germany
Acute lung injury (ALI) is defined by hypoxemia in the presence of excessive
inflammation. Despite of a multitude of clinical trials the role of glucocorticoids
in the treatment of ALI is under constant debate. The present study was designed
to investigate the effectiveness of dexamethasone in dependence on the type and
severity of lung injury and the fraction of inspired oxygen (FiO2 ).
C57BL/6 mice were instilled intratracheally with 50 μL HCl at pH 1.5 or 1.8
and were then ventilated with recruitment manoeuvres (RM) and FiO2 =0.3 or 1.0.
Another group was ventilated without acid instillation and without RM to induce
atelectasis. Dexamethasone [1mg/kg] was injected intravenously at the beginning
of ventilation. Lung mechanics were followed by the forced oscillation technique.
Cardiovascular parameters, oxygen saturation and body temperature were monitored. Blood gases, cytokines, neutrophil recruitment, microvascular permeability
and lung histology were examined.
Dexamethasone attenuated inflammation (neutrophil recruitment, edema formation, cytokine liberation) in all models. Hypoxemia and lung mechanics were
improved in the groups instilled with acid pH 1.8 (moderate injury), but not in the
groups instilled with acid pH 1.5 (severe injury) or in those with atelectasis. A high
FiO2 =1.0 augmented acid-induced lung injury, but did not affect the effectiveness
of dexamethasone.
In the present study steroids were highly effective in preventing inflammation
under all conditions, whereas they improved the clinical outcome in moderate, but
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not in severe lung injury or in cases of derecruitment, suggesting that steroids are
effective only in a subclass of patients with ALI.

4318
LSC 2012 Abstract – Neutrophil trafficking in acute lung injury: A novel
human ex vivo model
Alastair Proudfoot 1,2 , Charlotte Summers 3 , Timothy Jackson 1 , Matthew Hind 1,2 ,
Mark Griffiths 1,2 . 1 Adult Intensive Care Unit, Royal Brompton Hospital, London,
United Kingdom; 2 Critical Care, National Heart and Lung Institute, Imperial
College, London, United Kingdom; 3 Respiratory Medicine, University of
Cambridge, Cambridge, United Kingdom
Activation and migration of neutrophils into the lung is a central factor in both the
onset and progression of acute lung injury (ALI). The assessment of neutrophil
biology and trafficking in the lung is fraught with methodological pitfalls.
Human ex vivo ALI models could provide a tractable platform with which to
investigate neutrophil trafficking in the lung.
Human lungs from brain dead donors (N=3) were cold preserved and transferred
to our institution. Lungs were placed on an ex vivo lung perfusion circuit and
following rewarming, E Coli lipopolysaccharide (LPS, 6mg) was injected intrabronchially into the RML. The LLL was used as the control. CT images, tissue
biopsies and BALF for cytopsin preparations were taken at T=0 and 4 hours after
LPS injury.
CT Images showed ground glass infiltrate in the RML at 4 hours with otherwise
normal lung by CT criteria (Figure 1). Compared to control lung (Figure 2A), at
4 hours, LPS injured lung (Figure 2B) demonstrated a neutrophilc alveolitis while
BAL cytopsin of LPS injured lung showed a predominance of neutrophils (Figure
2C).

(WT), SphK1-/- - and S1P-treated mice were infected with S. pneumoniae (S.pn.).
Murine isolated perfused and ventilated lungs and human endothelial cell (HUVEC) monolayers were exposed to S1P and pneumolysin (PLY). Human lung
tissue and human peripheral blood mononuclear cells (PBMCs) were infected with
S.pn. ex vivo.
S1P was reduced in serum of patients and mice with pneumonia. Pulmonary S1P
levels and mRNA expression of SphK1 and S1P receptor 2 (S1PR2) were increased
in S.pn.–infected WT mice. Lung permeability was decreased in SphK1-/- -mice
and increased in S1P-treated mice as compared to untreated WT mice in pneumonia. S1P was reduced in ex vivo S.pn.-infected human lung tissue. In lungs of
pneumonia patients, macrophages carried high amounts of SphK1. S.pn.-infected
PBMCs showed increased S1P levels and SphK1 expression. S1P (1μM) reduced
thrombin-induced but not PLY-induced HUVEC permeability. More S1P (100μM)
evoked HUVEC disruption. In isolated lungs, PLY-induced permeability was dosedependently and synergistically increased by S1P (0.1-1μM). The S1P-induced
increase of permeability was abolished by inhibition of S1PR2 or its downstream
effector Rho-kinase.
The current data suggest that targeting the SphK1–S1P–S1PR2 axis may provide
a therapeutic perspective for prevention of acute lung injury in pneumococcal
pneumonia.

4320
Z antitrypsin polymerization is associated with enhanced pulmonary
inflammation
Sam Alam 1 , Zhenjun Li 1 , Sabina Janciauskiene 2 , Ravi Mahadeva 1 . 1 Department
of Medicine, University of Cambridge, United Kingdom; 2 Department of
Pulmonology, Hannover Medical School, Hannover, Germany
Severe antitrypsin (AT) deficiency due to polymerization of the Z variant is the
commonest genetic cause of emphysema. There is variability in the development
and progression of emphysema even in Z-AT homozygotes. We postulated that
episodes of pulmonary inflammation could induce polymerization of Z-AT protein
thereby further reducing the anti-proteinase protection. 8 Transgenic mice for
human Z-AT (Z-mice) and M-AT (M-mice) received 10μg of intrapulmonary LPS.
BALF and lung homogenates (LH) were assessed for lung injury and inflammation and AT conformations at day 1, d3 and d7. Z-mice had more lung injury
than M-mice; Wet:dry lung ratio was higher in Z- than M-mice, d1, 6.5±0.42
vs. 4.5±0.24, p=0.001; d3, 7.1±0.51 vs. 5.7±0.29, p=0.03. Z-mice had more
pulmonary PMNs d1, BALF 71±3x104 cells (mean(SEM)) vs. 52±4, p=0.004; LH
intracellular neutrophil elastase (NE), Z- vs. M-mice, median(IQR): d1, 418(490391)ng/mg vs. 261(285-220), p<0.001. Z-mice had a higher concentration of
8-isoprostane (8-IP) and free NE in BALF compared with M-mice; 8-IP (Z vs. M),
d1, 141±29ng/ml vs. 83±19; d3, 211±27 vs. 108±21, p<0.001; BALF, free NE,
d1 (Z vs. M), median(IQR) 346(436-316)ng/ml vs. 213(245-113), p=0.001. ELISA
and immunoblot revealed that LPS instillation in Z-AT mice led to the development
of oxidized-polymers of Z-AT, which further reduces the anti-elastase protection
and nullifies the anti-inflammatory effect of AT. This data suggests a molecular
mechanism whereby infective exacerbations could further inactivate Z-AT and
contribute to the faster decline in lung function in Pi ZZ individuals. This may
explain some of the heterogeneity of the lung disease in these individuals.

Figure 1. CT image of LPS injured lung at 4 hours.

Figure 2

Further characterisation of this novel model allied with established methodology
in pulmonary neutrophil trafficking will provide a powerful tool to investigate
neutrophil biology in human ALI.

4319
Sphingosine kinase-1 and sphingosine-1-phosphate promote the development
of acute lung injury in pneumoccocal pneumonia
Birgitt Gutbier 1 , Stefanie M. Schönrock 1 , Rainer Haberberger 2 , Andreas
C. Hocke 1 , Stefan Hippenstiel 1 , Anja Lüth 3 , Burkhard Kleuser 3 , Wilhelm
G. Bertrams 4 , Kolja Szymanski 1 , Katrin Reppe 1 , Holger C. Müller-Redetzky 1 ,
Bernd Schmeck 4 , Manfred Andratsch 5 , Timothy J. Mitchell 6 , Hartwig Schütte 1 ,
Konstantin Mayer 7 , Norbert Suttorp 1 , Martin Witzenrath 1 , Capnetz Study
Group 8 . 1 Dept. of Infectious Diseases and Respiratory Medicine, Charité –
Universitätsmedizin, Berlin, Germany; 2 Institute of Anatomy and Histology,
Flinders University, Adelaide, Australia; 3 German Institute of Human Nutrition,
University of Potsdam, Germany; 4 Molecular Pneumology, Philipps University,
Marburg, Germany; 5 Dept. of Physiology, University of Innsbruck, Austria;
6
Glasgow Biomedical Research Centre, University of Glasgow, United Kingdom;
7
Medical Clinic II, University of Giessen and Marburg Lung Center, Gießen,
Germany; 8 Capnetz, Stiftung, Hannover, Germany
Pneumonia may evoke acute lung injury. Basal plasma levels of sphingosine-1phosphate (S1P) contribute to vascular integrity. Pulmonary S1P, mainly synthesized by sphingosine kinase-1 (SphK1), regulates inflammatory mechanisms. We
examined SphK1 and S1P in pneumonia.
Serum and post mortem lungs of pneumonia patients were examined. Wildtype-

4321
Obesity induced by high fat feeding attenuates ventilator-induced lung injury
in mice
Joanne Petrie, Michael Wilson, Brijesh Patel, Kieran O’Dea, Masao Takata.
Anaesthetics, Pain Medicine and Intensive Care, Department of Surgery and
Cancer, Imperial College, London, United Kingdom
Background: Retrospective analysis of Intensive Care data suggests that obesity
may confer a survival advantage in Acute Lung Injury (ALI). Development of
ventilator-induced lung injury (VILI) is a major determinant of ALI mortality. We
have therefore investigated the impact of high fat diet-induced obesity on VILI in
mice.
Methods: Male C57BL/6 mice were fed high fat diet for a minimum of 13 weeks,
resulting in a mean body weight 30% greater than lean age-matched controls. Animals were anaesthetised and ventilated with high-stretch, standardised as plateau
pressure (Pplat) 35-37cmH2 O. Tidal volumes were similar between groups (mean
∼1080μl). Mice were ventilated for 180mins or until Pplat increased by 20%.
Lung tissue was harvested for wet:dry ratio or processed to a single cell suspension
for leukocyte quantification by flow cytometry.
Results: High stretch ventilation induced increases in Pplat and lung wet:dry ratio,
and a decrease in pa O2 in lean mice, which were all significantly attenuated in
obese animals. Leukocyte recruitment (cells/g dry lung mass) also tended to be
reduced.

Lean
Obese

Pplat increase
(cmH2 O)

pa O2 decrease
(mmHg)

Wet:dry ratio

Neutrophils
(×107 )

Monocytes
(×107 )

6.0±0.4
–1.4±1.7 *

111±39
37±29*

6.5±0.74
4.5±0.27*

12.0±6.4
5.7±3.0

7.5±4.6
5.0±1.4

Mean±SD; n=5 per group; *p<0.05 by t-test.

Conclusion: High fat feeding attenuates pulmonary oedema and lung dysfunction
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associated with VILI in mice. Numerous metabolic and immunological differences exist between lean and obese subjects. Exploring the mechanisms behind
this obesity-mediated protection from VILI may lead to identification of novel
pathways and therapeutic targets.
Funded by: BJA/Royal College of Anaesthetists.

4324
Resident alveolar macrophages mediate early alveolar epithelial death
signaling and dysfunction
Brijesh Patel, Michael Wilson, Masao Takata. Anaesthetics, Pain Medicine, and
Intensive Care, Chelsea and Westminister Hospital, Imperial College London,
United Kingdom

4322
Ventilator-induced lung injury in severe pneumococcal pneumonia:
Protection by adrenomedullin
Holger Müller-Redetzky 1 , Daniel Will 1 , Katharina Hellwig 1 ,
Kummer Wolfgang 2 , Thomas Tschernig 3 , Uwe Pfeil 2 , Renate Paddenberg 2 ,
Stefan Hippenstiel 1 , Norbert Suttorp 1 . 1 Department for Infectious Diseases and
Pulmonary Medicine, Charité-Universitätsmedizin Berlin, Berlin, Germany;
2
Institute for Anatomy and Cell Biology, Universities of Giessen and Marburg
Lung Center, Justus-Liebig-University, Giessen, Germany; 3 Anatomy and Cell
Biology, Saarland University Faculty of Medicine, Homburg, Germany

Acute lung injury (ALI) is characterized by alveolar epithelial dysfunction. We previously showed that early epithelial dysfunction was specifically mediated through
tumor necrosis factor (TNF) p55 receptor signaling [1]. This study examined the
contribution of resident alveolar macrophages (AM) to this phenomenon following
acid aspiration.
C57Bl6 mice were treated intratracheally with liposomes containing either clodronate or PBS. After 48 hours, they underwent intratracheal instillation of
hydrochloric acid followed by mechanical ventilation to assess respiratory parameters. Oxygenation, respiratory elastance, alveolar TNF concentration, lung
caspase-8 activity and alveolar fluid clearance (AFC) were measured at 90 minutes
after acid instillation.
Clodronate liposomes produced an 80% depletion of AMs. AM depletion
significantly improved the deterioration in respiratory elastance (cmH2 O/μl:
PBS=0.06±0.008; CLOD=0.05±0.004; p<0.05) and PaO2 :FiO2 (PBS=304±113;
CLOD=426±41; P<0.05) induced by acid instillation. Additionally, alveolar TNF
was significantly reduced (pg/ml: PBS=46.5±25.8; CLOD=15.5±2.7; P<0.05),
along with attenuated lung caspase-8 activity (arbitrary units: PBS=14763±5466;
CLOD=7135±372; P<0.01), and improved AFC (%/30min: PBS=3.8±2.6;
CLOD=7.1±2.4; P<0.05). Caspase-8 activity showed an inverse correlation to
AFC (Pearson r=-0.766; P<0.0001) implying epithelial death receptor activation.
These data suggests that during ALI induced by acid aspiration, epithelial dysfunction and hypoxemia are a result of epithelial cell death receptor activation by
alveolar macrophage-derived TNF.
Supported by Wellcome Trust, UK.
Reference:
[1] Patel et al. Intensive Care Med. 2011;37(Supplement):S205

Ventilator-induced lung injury (VILI) contributes to mortality in ARDS. Particularly preinjured lungs are susceptible to VILI despite protective ventilation. We
previously observed protection against VILI by Adrenomedullin (AM). Here we
analyzed impact VILI on lung injury, pulmonary and systemic inflammation, bacterial burden and end-organ injury in established pneumonia. Further AM therapy
was investigated.
24h after infection with S. pneumoniae mice were subjected to MV (12ml/kg,
6h) and AM treatment. Lung permeability, oxygenation, lung mechanics, lung and
plasma cytokines and leukocytes, bacterial burden in lung, blood spleen, ALT,
AST, creatinine and urine output were assessed. Expression of AM and its receptor
complex (CRLR; RAMP1-3) were studied
In pneumonia MV aggravated lung injury indicated by increased pulmonary permeability, oxygenation failure and worsening of lung mechanics. MV dramatically
increased lung and blood cytokine levels in pneumonia, while lung leukocyte counts
in pneumonia were not affected by MV. In pneumonia MV induced leukocytopenia
and liver injury. Lung and blood bacterial burden was not affected by MV. MV
and pneumonia increased lung AM expression. RAMP1-3 were upregulated in
pneumonia but MV reduced its expression. AM protected against MV induced
pulmonary hyperpermeability and deterioration of lung mechanics in pneumonia.
AM did not alter inflammation but protected against VILI induced liver injury in
pneumonia.
MV aggravated lung injury and induced liver injury in pneumonia. MV may pave
the way for progression of pneumonia towards sepsis. AM may be a promising
adjuvant therapy to limit VILI in pneumonia induced ALI and may protect against
end organ damage.

4323
Proinflammatory distension of the upper airways may contribute to
ventilator-induced lung injury
Hannah Nickles 1 , Migle Sumkauskaite 2 , Michael Puderbach 2,3 ,
Wolfgang Kuebler 1,4,5 . 1 Institute of Physiology, Charité- Universitaetsmedizin
Berlin, Berlin, Germany; 2 Deptartment of Radiology, German Cancer Research
Center, Heidelberg, Germany; 3 Deptartment of Diagnostic and Interventional
Radiology, Chest Clinic, Heidelberg, Germany; 4 Li Ka Shing Knowledge
Institute, St. Michael’s Hospital, Toronto, ON, Canada; 5 Departments of Surgery
and Physiology, University of Toronto, ON, Canada
The pathogenesis of ventilator-induced lung injury (VILI) has been linked to
alveolar overdistension, while upper airway stretch has been scarcely considered.
We hypothesized that overventilation may contribute to the characteristic features
of VILI such as inflammation and hypoventilation by causing upper airway distension. Here, we analyzed the effects of different ventilation strategies on upper
airway distension in mice.
Mice were mechanically ventilated at tidal volumes of 6, 10 or 15 ml/kg bw.
Spontaneously breathing mice served as controls. Airway distension was imaged
by vCT and functional dead space measured by capnography. Release of IL-1α and
TNF-α from isolated ventilated murine tracheas was determined by ELISA. Murine
and porcine airways were compared by histology and mechanical characteristics
were analyzed by the forced oscillation technique.
vCT and capnography both revealed a marked, up to 3-fold increase in upper airway
volume during mechanical ventilation. Upper airway distension was dependent
on tidal volume and rapidly reversible. In isolated tracheas the release of IL-1β
and TNF-α increased significantly with overventilation. Structure and mechanical
properties of murine and porcine airways of similar size were essentially similar,
indicating that results may be extrapolatable to larger species.
Mechanical ventilation causes rapid, pronounced and reversible distension of upper
airways that results in an increased functional dead space and release of inflammatory cytokines in mice. These effects reflect the characteristics of VILI and
may thus contribute to the disease not only in mice, but also in larger mammals,
including humans.
Supported by DFG grant KU 1218/6-2.

445. “Life’s a gas”: aspects of respiratory gas
exchange
4329
The influence of carboxyhemoglobin (COHb) generation on measured total
lung diffusion capacity
Evgeny Babarskov 1 , Evgeny Stepanov 2 , Yury Shulagin 3 , Alexander Cherniak 1 ,
Zaurbek Aisanov 1 , Alexander Chuchalin 1 . 1 Respiratory Physiology,
Pulmonology Research Institute, Moscow, Russian Federation; 2 Quatum
Electronics, General Physics Institute, Moscow, Russian Federation; 3 Respiratory
Physiology, Institute of Biomedical Problems, Moscow, Russian Federation
Background: We found earlier that as a result of single breath diffusion capacity
test for CO and NO mean relative current COHb concentration in lung capillary
volume (Vc) reaches to 10% [Babarskov E. et al. ERJ 2009. v.34. suppl.53:391s].
Aim: To determine the influence of COHb generation on measured value of total
lung diffusion capacity (DLco) and calculated Vc.
Methods: Dynamic balance equations of CO and COHb in alveolar and capillary
volumes were solved by numerical method.
Results: The dependence of average relative COHb concentration on breathholding
time and initial CO alveolar concentration was determined, as well as relationship
between measured DLco and COHb concentration. It was demonstrated, that using
of gas mixtures with usually recommended CO content (0.28%) results in COHb
concentration increase to about 10%, that in turn leads to reducing of DLco about
by 5% and Vc by 10%. If initial CO content in gas mixture is increased three
fold (0.84%), then COHb concentration reaches to about 30%, that in turn leads
to reducing of DLco about by 15% and Vc by 30%.
Conclusion: Our findings confirm possibility of experimental measurment of the
difference between DLco values, which may be used for noninvasive investigating
of lung hemodynamics. Particularly this allows to determine important diagnostic
parameter - capillar blood flow rate across ventilated alveoli and correctly to
calculate Vc.

4330
How long does it take for supine TLNO & TLCO to become stable after
sitting upright?
Liam O’Reilly, Helen Ward, Martin Miller, Brendan Cooper. Lung Function and
Sleep, NHS, Birmingham, United Kingdom
Introduction: We previously investigated (ERS Congress, 2011) the change in gas
transfer for carbon monoxide (TLCO) from sitting to supine in healthy subjects,
but were unable to find published studies showing how long subjects should be
supine before a stable TLNO measurement could be made.
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Method: We measured single breath TLCO & TLNO in 13 healthy subjects
(5F:8M; ages 23-57 years; mean height (SD) 1.77 m (0.10)) using a Master Screen
lung function system (Jaeger Ltd, Hochberg, Germany), twice sitting at rest and
then after 10,15,20,25 & 30 mins respectively lying supine.
Results: Table 1 shows mean (SD) for TLCO and TLNO
Table1. Absolute and percentage change from sitting to supine
Time (mins)

Sitting

Oxygen saturation (SpO2) at the end of the 6MWT ≤88% was considered hypoxemia.
Results: 48 patients were included; 33 males and 15 females, age 59 (m13 years)
IPF (n=30), sarcoidosis (n=11), NSIP (n=3), CVD (n=3) and EAA (n=1).
We found a correlation between TLCO (%pred) and SpO2 (%) at the end of 6MWT
(r2 =0.22, p<0,01). TLCO (%pred) >61% was determined by receiver operating
analysis to be 100% specific and 43% sensitive to exclude exercise hypoxemia.

Supine +10 Supine +15 Supine +20 Supine +25 Supine +30

TLCO
10.0 (2.4)
%Change
TLNO
40.0 (8.8)
%Change
TLCO/TLNO 4.00 (0.26)
%Change
VA Eff (L)
6.43 (0.39)
%Change

0.55*
6%
0.46
0%
–0.21*
–5%
–0.23*
–4%

0.58*
7%
0.59
2%
–0.18
–4%
–0.22*
–4%

0.23
3%
0.90
2%
–0.03
–1%
–0.26*
–4%

0.18
2%
1.16
2%
0.04
1%
–0.24*
–6%

0.39
2%
1.42
2%
–0.05
0%
–0.08*
–5%

Values shown as Mean (SD) TLCO in mmol/kPa/min; TLNO in mmol/kPa/min/L; VAeff in
Litres.

Discussion: We have shown that when supine for 30 mins TLCO changes but
TLNO remains stable. We confirm TLCO increases from sitting to supine but
that TLNO, which reflects membrane function, remains unchanged. TLNO/TLCO
demonstrates a small decrease followed by an accommodation in pulmonary
capillary blood volume.
Conclusion: Supine gas transfer using TLNO + TLCO show physiological changes
consistent with changes in pulmonary capillary blood volume when subjects lie
supine. Measurements before 20 mins are transients and suggest care should be
taken when making supine gas transfer estimations.

4331
Fraction of exhaled nitric oxide in children aged 4 to 11 years
Jana Kivastik 1 , Tiina Rebane 2 , Maire Vasar 2,3 . 1 Department of Physiology,
University of Tartu, Estonia; 2 Children’s Clinic, Tartu University Hospital, Tartu,
Estonia; 3 Department of Pediatrics, University of Tartu, Estonia
Introduction: Fraction of exhaled nitric oxide (FENO) is a useful marker of allergic
airway inflammation and can measure the response to anti-inflammatory therapy.
Availability of commercial portable FENO analyzers has made the measurement
more wide-spread in clinical care of children.
Aim: To study FENO in relation to current respiratory symptoms and medication
in patients of Tartu Children’s Clinic and in healthy children.
Methods: We measured fraction of exhaled NO with the hand-held device (NIOX
MINO; Aerocrine AB, Sweden) in 242 children aged 4-11 years. Children were
classified as wheezers (wheeze during the last 12 months), coughers or healthy
(groups W, C and H, resp.) according to the questionnaires about respiratory and
atopic problems. 79 out of 207 symptomatic children had been treated with inhaled
corticosteroids (ICS) during the last month. We defined FENO values >20 ppb as
abnormal, the limit suggested for children aged 12 or less by Taylor, D.R. et al.
(Thorax 2006;6:817-827).
Results: Measured FENO values and the amount of abnormal values by groups are
presented in Table 1. FeNO levels were significantly higher in wheezers compared
to healthy children (p<0.05).

Conclusion: Diffusing capacity can predict hypoxemia during sub maximal exercise in patients with ILD.
Our data suggest that supplemental oxygen during exercise in ILD patients with a
TLCO (%pred) >61% is not necessary.
4333
Correlation between gas-exchange dynamics in recovery of exercise tests and
cardiovascular parameters in pulmonary hypertension
Patrick Jak, Harm-Jan Boogaard, Anton Vonk-Noordegraaf. Dept. of Pulmonary
Medicine, VUMC Medical Center, Amsterdam, Netherlands
Introduction: In pulmonary hypertension (PH), cardiac dysfunction and gas exchange abnormalities within the lung may both delay the rate of recovery in
O2 -uptake (V’O2 ) and CO2 -release (V’CO2 ) after a cardiopulmonary exercise test
(CPET).
Aim: Determine the correlation between recovery rates of V’O2 ,V’CO2 after
CPET with pulmonary vascular resistance (PVR) and right ventricular ejection
fraction (RVEF).
Method: In this retrospective study measurements on 12 PH-patients were used.
1-4 CPETs and heart catheterisations (for PVR measurement) per patient were
done. Sometimes also a cardiac MRI was performed, rendering RVEF.
Test group characteristics

CPET+cath.
CPET+MRI+cath.

F/M

Age
(y), range

Height Weight
FVC
FEV1/VC
PAP
(cm), sd (kg), sd (% pred), sd (%), sd (mmHg)

9/3
5/1

41 (23–59)
41 (29–54)

169 (6)
168 (4)

68 (11)
63 (9)

99 (14)
99 (8)

76 (5)
92 (8)

39 (16)
45 (15)

Results: Changes in V’O2 , V’CO2 strongly correlated with PVR and RVEF.

Table 1. Data by groups

Number (F/M)
Mean FENO (ppb)
FENO range (ppb)
Abnormal FENO (%)

H

C (no ICS)

C (with ICS)

W (no ICS)

W (with ICS)

35 (22/13)
10.6
2.5–23
5.7

61 (23/38)
12.4
2.5–76
18.0

24 (8/16)
9.8
2.5–26
8.3

67 (22/45)
21.7
2.5–146
32.8

55 (21/34)
19.2
2.5–90
27.3

Conclusions: Measurement of FENO by a portable device is feasible for children
over 4 years, and can provide an objective measure of airway inflammation for
monitoring of asthma in Tartu Children’s Clinic.

4332
Diffusing capacity > 61(%predicted) predicts absence of hypoxemia during
6-Minute Walk test in patients with interstitial lung disease
H.T. de Raaf 1 , M. Wapenaar 1 , Y.M. de Feijter 1 , H. Groepenhoff 2 ,
M.S. Wijsenbeek 1 , B. Blink van den 1 , H.C. Hoogsteden 1 , H. Stam 1 .
1
Department of Pulmonary Diseases, Erasmus Medical Center, Rotterdam,
Netherlands; 2 Department of Pulmonology, VU University Medical Center,
Amsterdam, Netherlands
Introduction and aim: In patients with interstitial lung disease (ILD) the 6-minute
walk test (6MWT) can be used to assess the need for supplemental oxygen during physical training and in-test hypoxemia is an indicator of poor survival. We
investigated if TLCO (%pred) is a predictor for hypoxemia during 6MWT.
Methods: We analysed data of 66 consecutive ILD patients who performed
spirometry, TLCO-measurement and 6MWT at the same day between March
2011 and February 2012. We excluded patients with pulmonary hypertension,
musculoskeletal impairment, oxygen dependence and incomplete 6MWT.

Conclusion: In PH-patients, slow recovery-rates of VO2 and VCO2 are associated
with a high PVR and low RVEF.
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4334
BTS recommendations for referral for hypoxic flight assessment are not
appropriate in paediatrics
Patrick Jamieson, Colleen Carden. Respiratory Function Laboratory, Royal
Hospital for Sick Children, Yorkhill, Glasgow, United Kingdom
Introduction: The assessment of paediatric hypoxia during commercial flight is
not as well understood as the equivalent area in adults. The BTS recommends that
patients with a baseline greater than 95% do not need a hypoxic flight assessment.
This study examined the BTS criteria for referral for hypoxic flight assessment with
respect to prevalence of hypoxia during this assessment, in a paediatric sample.
Methods: This was a retrospective audit of patients referred to a paediatric respiratory function laboratory. The test protocol used 100% nitrogen to dilute the
contents of a body plethysmograph to a FiO2 of 15%, before assessing the SpO2
profile for 20 minutes. Failure of hypoxic challenge, according to BTS criteria,
constituted a mean SpO2% of less than 90% when breathing FiO2 15%.
Results: 107 children (58% female) age 0.1-19.2 years (mean 7.0, SD 5.4) were
tested. They were referred for a variety of conditions including muscular dystrophy,
cystic fibrosis, severe asthma, long term ventilation, long term oxygen therapy and
sleep breathing disorders. 83% of patients referred had a baseline SpO2 in FiO2
21% of greater than 95%. 29% of these patients were determined to be hypoxic in
FiO2 15%.
Conclusions: If BTS criteria for referral were applied to this patient sample, only
6% would be detected as hypoxic in FiO2 15%. When these criteria are not used
then a total of 35% of these patients are found to be hypoxic. Either the BTS criteria
for detecting hypoxia are too sensitive, or the BTS indications for hypoxic flight
assessment are not specific enough. This study highlights the problems associated
with predicting a patient’s response to hypoxia using baseline measures.

Figure 1. Underestimation of FVC at different cut off flows (the ATS/ERS repeatability limit is
shown for comparison).

gently adapting the test curves to the interpolated version to avoid missing poor
performing spirometers in the future.
Reference:
[1] Reinstaedtler J. ATS congress 2012, Abstract 31123.

4335
Are 6MWD and FEV1 the most clinically relevant measures?
Matthew A. Rutter 1 , Jennifer A. Colbourne 1 , Jonathan P. Fuld 2 , Karl
P. Sylvester 1 . 1 Lung Function Unit, Cambridge University Hospitals NHS
Foundation Trust, Cambridge, United Kingdom; 2 Acute & Respiratory Medicine,
Cambridge University Hospitals NHS Foundation Trust, Cambridge, United
Kingdom
Six minute walk tests (6MWT) are used to assess exercise tolerance and widely
used to assess the response to interventions. The six minute walk distance (6MWD)
is used clinically to describe the patients’ ability to tolerate exercise and is often
used in comparison to FEV1. Although FEV1 and 6MWD performed concomitantly correlate, FEV1 in certain patient populations can remain stable over time
whilst 6MWD can vary. Our aim was to determine if any additional lung function parameters and values obtained during a 6MWT could be used for clinical
interpretation. A retrospective analysis of 312 patients who undertook full lung
function, which comprised of spirometry, gas transfer and body plethysmography
and a 6MWT, utilising pulse oximetry and Borg score. The correlation between
6MWD and FEV1 was r=0.487, p<0.001. Total lung gas transfer for carbon
monoxide (TLCO) was the only lung function parameter that had a stronger correlation with 6MWD r=0.514, p=<0.001. Minimum 6MWT SpO2 had significant
correlations (p<0.001) with TLCO r=0.607, KCO r=0.521, TLCO % pred r=0.619
and KCO % pred r=0.520. Post SpO2 had significant correlations (p<0.001) with
KCO r=0.495 and TLCO % pred r=0.501. SpO2 had significant correlations
(p<0.001) with TLCO r=-0.545 and TLCO % pred r=-0.542. The Distance Saturation Product (DSP) had significant correlations (p<0.001) with FEV1 r=0.552,
TLCO r=0.613, TLCO% Predicted r=0.514. In conclusion there are several lung
function parameters that correlate better with 6MWT parameters than FEV1 and
6MWD. These correlations suggest that gas transfer plays an important role in
6MWT performance. The DSP had stronger correlations than 6MWD and has the
potential to be a useful clinical outcome measure.

4336
Spirometer – Pass ATS/ERS test, but fail in real life
Juergen Reinstaedtler. Research & Development, Carefusion Germany 234
GmbH, Hoechberg, Germany
The 2005 ATS/ERS guidelines on spirometry recommend validating the quality
of a spirometer by simulating forced expirations with computerized syringes. It
was recently shown, that these test-curves have non-physiological flow spikes of
approximately 150 mL/s instead of a slow drop towards the end of the expiration(1) .
Spirometers vary in their minimal detectable flow, especially turbine type spirometers. Due to the spiky flow, such difference might not be detected by the current
ATS/ERS waveform tests.
We used the interpolated form of the ATS curves(1) to calculate the effect on the
measured FVC of the curves with varying lowest detectable flows. We evaluated
flow cut-offs of 10–150 mL/s in 10 mL/s increments. Only flows that were above
this cut-off were integrated for volume.
The effect on FVC was high for those ATS curves that have a low tapering end
(e.g. curves 3, 17, 19), while those curves that end suddenly had small effects (e.g.
curves 7, 16).
The deviations in FVC become larger than the ATS/ERS repeatability criterion
even with lowest detectable flows of 50–100 mL/sec. But those failures would
be missed by the currently used ATS/ERS waveforms. We recommend to ur-
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Can the organisation of COPD care in primary health care centres help
preventing exacerbations in COPD patients?
Josefin Sundh 1 , Scott Montgomery 2 , Christer Janson 3 , Eva Österlund
Efraimsson 4 , Björn Ställberg 5 , Karin Lisspers 5 . 1 Department of Respiratory
Medicine, Örebro University Hospital, Örebro, Sweden; 2 Clinical Epidemiology
and Biostatistics Unit, Örebro University Hospital, School of Health and Medical
Science, Örebro University, Örebro, Sweden; 3 Department of Medical Sciences,
Respiratory Medicine and Allergology, Uppsala University, Uppsala, Sweden;
4
School of Health and Social Studies, Dalarna University, Falun, Sweden;
5
Department of Public Health and Caring Science, Family Medicine and Clinical
Epidemiology, Uppsala University, Uppsala, Sweden
Introduction: COPD exacerbations are associated with lung function decline,
lower quality of life and increased mortality, and can be prevented by pharmacological treatment and rehabilitation. The aim of this study was to explore if the
organization of the COPD care in primary health care centres influences the risk
for new exacerbations.
Methods: A clinical population of 775 COPD patients was randomly selected from
70 Swedish primary health care centres (PHCCs). Data on COPD exacerbations
and following preventive measures were obtained from medical record review.
Cox regression analyses were used to estimate the risk of a new exacerbation with
adjustment for age and sex.
Results: During a study period of four years 458 patients had an exacerbation,
and of these 278 patients (61%) had a second exacerbation during the follow-up
period. Patients with a scheduled extra visit to an asthma/COPD nurse following
an exacerbation had a decreased risk of a new exacerbation compared to patients
with no extra follow-up besides regularly scheduled visits (adjusted hazard ratio
(95% CI) 0.54 (0.32 to 0.93), p=0.026).
Conclusion: Scheduling an extra visit to an asthma/COPD nurse following a
COPD exacerbation decreased the risk of reexacerbations in primary care patients.
We conclude that a close cooperation between professional categories is important
in the prevention of COPD exacerbations in primary care.

4338
Are disease management programs for COPD cost-effective?
Melinde Boland 1 , Apostolos Tsiachristas 1 , Annemarije Kruis 2 ,
Niels Chavannes 2 , Maureen Rutten-van Mölken 1 . 1 Institute for Medical
Technology Assessment, Erasmus University, Rotterdam, Netherlands; 2 Public
Health and Primary Care, Leiden University Medical Center, Leiden, Netherlands
Background: There is insufficient evidence of cost-effectiveness of COPD disease
management (COPD-DM) programs.
Aim: The aim of this study is to review the impact of COPD-DM on healthcare
costs and outcomes. We also investigated the impact of disease-, intervention-, and
study-characteristics.
Methods: We conducted a systematic review to identify cost-effectiveness of
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COPD-DM. The data, results, and characteristics of the studies were grouped and,
if feasible, included in a random-effects meta-analysis.
Results: We included 16 papers describing 11 studies. The meta-analysis showed
that DM decrease hospitalizations (RR: 0.76 [95CI: 0.63-0.93]), and let to a
significant reduction of hospitalization costs ( 1196 [95CI: 722 - 1670]) per
patient per year (PPPY). Average healthcare savings were 1914 [95CI: 14642365] PPPY. These savings have to be weighed against the costs of developing,
implementing and managing the DM program. Our results showed great variability in disease-, intervention-, and study-characteristics. There are indications
that DM showed greater savings in hospital costs in studies with: severe COPD
patients (GOLD stage 3+), patients with exacerbations, smokers, non-RCT design,
short intervention duration, low methodological quality, 1-2 Chronic Care Model
components and non-EU origin.
Conclusion: DM decreased the risk of hospitalization and healthcare costs (excluding program costs). Furthermore, cost-effectiveness was influenced by heterogeneity in study-, intervention-, and disease-characteristics. Although favourable results
on healthcare costs and effects have been demonstrated, more studies are needed
to draw conclusions on the impact of DM on total costs and cost-effectiveness of
DM in different settings.

4339
COPD in primary care in Sweden – An 11 years epidemiological register
study
Karin Lisspers 1 , Kjell Larsson 2 , Björn Ställberg 1 , Christer Janson 3 ,
Gunilla Telg 4 , Leif Jörgensen 4 , Georgios Stratelis 4 , Gunnar Johansson 1 .
1
Department of Public Health and Caring Sciences, Family Medicine and
Clinical Epidemiology, Uppsala University, Uppsala, Sweden; 2 Unit of Lung and
Allergy Research, National Institute of Environmental Medicine, Karolinska
Institutet, Stockholm, Sweden; 3 Department of Medical Sciences, Respiratory
Medicine, Uppsala University, Uppsala, Sweden; 4 Medical, AstraZeneca Nordic,
Södertälje, Sweden
Background: Analysis of longitudinal clinical practice data yields important
information about disease characteristics, natural course and disease management.
Objectives: To describe chronic obstructive pulmonary disease (COPD) in primary care in Sweden with special reference to management, co-morbidity, and life
expectancy (NCT01146392).
Methods: Primary care medical records’ data on COPD patients ≥18 years was
linked to national hospital, drug, and cause of death register data for 1999 – 2009.
Index date was first COPD diagnosis. Exacerbation defined as hospitalisations,
emergency room visits, prescription of oral steroids, or antibiotics for COPD.
Results: Study population; 21,361 patients (47% males; 68.0 years). During the
two years before index 77% had exacerbations, 40% prescribed oral steroids, 62%
antibiotics, and 27% had inhaled steroids (ICS). During the 11-year period, COPD
was to a larger degree first diagnosed in primary care (59%, 1999; 81%, 2009);
and mean age at diagnosis decreased by 7 years (73 to 66 years). Prescriptions
of tiotropium and fixed ICS/LABA (long-acting β2-agonists) combinations increased to 36% and 37%, respectively; while ipratropium, LABA and ICS showed
stable/decreasing trends. Exacerbations simultaneously decreased from 3.0 to 1.3
exacerbations/patient/year.
Diagnosis of co-morbidities increased from index to 8 years after; diabetes from
12 to 19%, heart failure 16 to 26%, and lung cancer 0.94 to 1.47%. Mean life
expectancy was 8.3±6.8 years shorter than for the average Swedish population.
Conclusion: Management of COPD improved during the study period, with earlier diagnosis, primary care focus, changes in treatment options and decrease of
exacerbations.
Study sponsor; AstraZeneca.

4340
Adherence to a maintenance exercise programme 1 year after pulmonary
rehabilitation: What are the predictors of drop-out?
Ankie Heerema-Poelman, Johan Wempe, Ilse Stuive. Centre for Rehabilitation,
University Medical Center, Groningen, Netherlands
Objective: To study adherence to a maintenance exercise programme in patients
with COPD, who had been following a pulmonary rehabilitation programme.
Methods: 70 patients with COPD were included in the study after completing the
rehabilitation programme. All were referred to an community-based maintenance
exercise programme. Adherence was assessed by open questionnaire after 6 and
12 months and lung function, exercise capacity, exercise self-efficacy, illness perceptions, health related quality of life, levels of anxiety and depression, duration
of rehabilitation and number of exacerbations were studied as possible predictors
of (non-)adherence.
Results: Ten patients died or were lost to follow-up. Of the remaining 60 patients,
73.3 and 63.3% were adherent to the exercise programme after 6 and 12 months,
respectively. FEV1 (p=0.021), HADS depression score (p=0.025) and duration of
rehabilitation (p=0.018) were statistically significant predictors of adherence.
Conclusion: Adherence to a maintenance exercise programme, after having followed a pulmonary rehabilitation course, is quite reasonable for patients with
COPD: about one third drops out during the first year. A poorer lung function, a
longer rehabilitation course, and higher level of depressive symptoms are predictive
for drop-out.
Practice implications: To improve adherence to a maintenance programme, spe-

cial attention should be paid to patients with lower FEV1, those with signs of
depression or in need of a longer rehabilitation.

4341
Lower incidence of asthma exacerbations with FE NO-guided
anti-inflammatory treatment: A randomised controlled trial
Jörgen Syk 1 , Andrei Malinovschi 2 , Gunnar Johansson 3 , Anna-Lena Undén 1 ,
Kjell Alving 2 . 1 Department of Neurobiology, Caring Sciences and Society,
Karolinska Institutet, Stockholm, Sweden; 2 Department of Women’s and
Children’s Health, Uppsala University, Uppsala, Sweden; 3 Department of Public
Health and Care Sciences, Uppsala University, Uppsala, Sweden
We examined the effects of anti-inflammatory treatment guided by fractional
exhaled nitric oxide (FE NO) on asthma outcomes in adult patients with allergic
asthma.
This was a primary health care multicentre study (17 sites). 181 non-smoking
participants (18-64 years) with perennial allergy and regular inhaled corticosteroid (ICS) treatment were randomly assigned to two treatment arms: a control
group (n=88) where FE NO was blinded for both patient and physician and the
anti-inflammatory treatment (ICS and leukotriene receptor antagonists) adjusted
according to routine clinical practice, and an active group (n=93) where the
anti-inflammatory treatment was adjusted according to FE NO. Participants were
followed for one year (5 visits). FE NO was measured and questionnaires on
asthma-related quality of life (mini-AQLQ) and asthma control (6-item ACQ)
were completed. Health care contacts and asthma events were noted at every visit.
The primary endpoint mini-AQLQ overall score over one year did not differ between the groups at last visit (p=0.20), whereas the mini-AQLQ symptom domain
score (p=0.041) and the ACQ score (p=0.045) improved significantly more in the
FE NO-guided group than in the control group. Furthermore, a significantly lower
cumulative incidence of exacerbations was found in the FE NO-guided group vs.
control group (p=0.029). This was dependent on a reduction in moderate (p=0.006)
but not severe (p=0.73) exacerbations. Mean use of ICS over the study period was
similar in the two groups (p=0.95).
Using FE NO to guide anti-inflammatory treatment reduced exacerbation frequency
and improved asthma control in adults with atopic asthma without increasing
overall ICS use.

4342
Reducing asthma admission: Impact of the Easy Asthma Clinic Network
Watchara Boonsawat 1 , Kaewjai Thepsuthammarat 2 . 1 Medicine, Faculty of
Medicine, Khon Kaen University, Khon Kaen, Thailand; 2 Clinical Epidemiology
Unit, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand
Introduction: Easy Asthma Clinic Network has been developed as a model to
enhance the implementation of GINA guidelines in Thailand since 2004. We set up
Easy Asthma Clinic in the hospitals throughout Thailand. The Easy Asthma Clinic
runs by GPs in general hospitals. In the clinic we simplified asthma guidelines and
organized the system to facilitate the team work, emphasized the role of nurses
and pharmacists to help doctors. We also developed on-line web database for
registering and monitoring patients. This study aim to study the effect of the Easy
Asthma Clinic Network on asthma admissions.
Method: All asthmatics under the universal health care scheme registered in the
Easy Asthma Clinic Network during October 2007 to September 2009 were analyzed for hospitalization rate and hospital days due to asthma. The hospitalization
rate and hospital days due to asthma during one year before and after registration
were compared.
Results: There were 22,564 asthmatics registered from 360 hospitals. There were
6,449 admissions, which were associated with 36,588 hospital days during one
year period before registration. The rate of hospitalization was 0.2858 admissions/patient/year. There were 4,071 admissions, which were associated with with
11,608 hospital days during one year period after registration. The rate of hospitalization was 0.1804 admissions/patient/year. Registration to the Easy Asthma clinic
Network lower the risk of hospitalization (incidence rate ratio 0.39, confidence
interval (CI) 0.38 to 0.41).
Conclusions: The Easy Asthma Clinic Network is effective in reducing hospitalization due to asthma.

4343
More than 50% of patients visit a general practitioner (GP), general
physician (Gen P) or a pediatrician (P) in India for respiratory symptoms:
Results of a one-day point-prevalence study in 2,04,912 patients across 22
states and 5 union territories in India
Komalkirti Apte 1 , Monica Barne 1 , Sapna Madas 1 , Jaideep Gogtay 2 ,
Sushmeeta Chhowala 2 , Nadar Mahajan 2 , Sundeep Salvi 1 . 1 Research, Chest
Research Foundation, Pune, Maharashtra, India; 2 Research, CIPLA LTD.,
Mumbai, Maharashtra, India
A better understanding of the disease pattern and symptoms for which a patient
visits a doctor will help design appropriate health care management strategies.
This study was aimed to investigate the symptoms for which a patient visits a
general healthcare provider in India using a 1-day point-prevalence cross-sectional
study design.
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Method: 13,225 practicing GPs, Gen Ps and Ps, randomly selected from 880
cities and towns in India based on a proportionate random sampling strategy were
invited to participate in this study. On 1st February 2011, all participating doctors
completed a questionnaire based on the validated ICD-10 classification, wherein
they captured age, gender and symptoms of all patients who visited their clinic.
Data was collected, cleaned and entered in Epi Info software and simple descriptive
analysis was performed.
Results: A total of 2,04,912 patients visited 7400 doctors who consented and gave
clean data. Amongst these, 50.6% presented with respiratory symptoms (31.8%
cough, 15.8% rhinitis, 9.4% sore throat, 8.4% wheeze and 6.9% breathlessness),
25% presented with gastrointestinal symptoms, 18% cardiovascular, 5% dermatology and 3% for endocrine related symptoms/diagnosis. These observations were
generally uniform across 22 states and 5 union territories in India with no hot spot
regions.
Conclusion: Respiratory symptoms account for over 50% of symptoms for which
a patient visits a doctor in India, which extrapolates to at least 20 million patient
visits for respiratory symptoms every day in India.

4344
Comparative study of respiratory symptoms, lung function, BMI and exercise
capacity in patients with COPD associated with tobacco smoke (TS) and
biomass smoke (BS) exposure
Lalita Fernandes, Anthony Mesquita. Dept. of Pulmonary Medicine, Goa Medical
College, St. Inez, Caranzalem, Goa, India
Background: COPD is the 4th leading cause of death and is expected to be 3rd
by 2030. Tobacco smoke and indoor air pollution are the major risk factors for
COPD. While there are large number of studies on tobacco smoke and COPD,
there is paucity of data on biomass smoke and COPD. It is not clear whether this
phenotype of COPD is different or similar to COPD caused by tobacco smoke.
Aim: To compare the clinical symptoms, lung function, BMI and 6MWD (exercise
capacity) in TS-COPD and BS-COPD.
Methods: We prospectively evaluated 103 stable COPD patients from the outpatient clinic. COPD was diagnosed by GOLD guidelines (post bronchodilator
FEV1/FVC <70%), respiratory questionnaire captured symptoms and six minute
walk test (6MWT) was done as per ATS guidelines.
Results:

Males
Females
Age mean (SD)
Cough
Wheeze
BMI
FEV1 Post
6MWT

TS-COPD (n=75)

BS-COPD (n=26)

p

73 (97.3%)
2 (2.6%)
63.39 (8.87)
70.7%
24%
19.83 (3.90)
47.87 (14.98)
379.88 (84.84)

2 (7.1%)
26 (92.85)
60.04 (7.57)
71%
3.6%
18.46 (3.81)
44.95 (14.49)
344.12 (88.31)

p<0.001
NS
NS
p = 0.017
NS
NS
NS

There were 75(TS-COPD) and 28(BS-COPD) patients with mean age of
63.39(8.87) and 60.04(7.57) respectively. Females (92.85%) dominated the biomass
group while 97.3% males were in the tobacco smoking group.TS-COPD presented
with wheeze(24%) as compared to 3.6% in BS COPD(p=0.017). There was no
difference in clinical symptoms of cough and dyspnea in both groups. Severity of
disease, BMI and exercise capacity showed no statistical difference in both groups.
Conclusions: Our results confirmed that BS-COPD and TS-COPD have similar
clinical characteristics.

447. Respiratory diseases at at work:
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Increased markers of oxidative stress in workers exposed to nanoparticles
Daniela Pelclova 1 , Zdenka Fenclova 1 , Stepanka Vlckova 1 , Vladimir Zdimal 2 ,
Jaroslav Schwarz 2 , Jan Pusman 2 , Nadezda Zikova 2 , Kamila Syslova 3 ,
Tomas Navratil 4 , Marek Kuzma 5 , Petr Kacer 3 . 1 Charles University, Dept.
Occupational Medicine, Prague, Czech Republic; 2 AS CR, v.v.i., Institute of
Chemical Process Fundamentals, Prague, Czech Republic; 3 AS CR, v.v.i.,
Institute of Chemical Technology, Prague, Czech Republic; 4 AS CR, v.v.i., J.
Heyrovský Institute of Physical Chemistry, Prague, Czech Republic; 5 AS CR,
v.v.i., Institute of Microbiology, Prague, Czech Republic
Introduction: Possible adverse health effects of nanoparticles are little understood.
Pilot study was performed in workers exposed to TiO2 aerosol.
Methods: Dynamics of aerosol number size distributions at the workplaces was

monitored by SMPS and APS spectrometers in size range 15 nm-10 μm. Spatial
distributions of total concentrations were determined using monitors of particle number (P-TRAK) and mass concentrations (DustTRAK DRX). Pre-shift
and post-shift FeNO and markers in exhaled breath condensate (EBC) were
measured in 20 workers, and 17 controls. Malondialdehyde (MDA), 4-hydroxytrans-nonenale (HNE), 4-hydroxy-trans-hexenale (HHE), 8-isoProstaglandin F2α
(8-isoprostane), 8-hydroxy-2-deoxyguanosine (8-OHdG), 8-hydroxyguanosine (8OHG), hydroxymethyl uracil (HMeU), o-tyrosine (o-Tyr), 3-chloro-tyrosine (3Cl-Tyr), nitrotyrosine (NO-Tyr), C6-C13, and leukotrienes (LTs) were analyzed by
liquid chromatography-electrospray ionization-mass spectrometry.
Results: Total aerosol concentrations in the production plant varied in space and
time; number concentrations 1x104-2x105 particles/cm3 , mass concentrations 0.130 mg/m3 . In the workshops, 90% of particles were under 100 nm in diameter. All
pre-shift markers, except LTD4 and FeNO, were increased in workers. Markers
of lipid oxidation were elevated (p<0.01): MDA, HNE, HHE, 8-isoprostane and
C6-C13. Markers of oxidation of nucleic acids and proteins were higher (p<0.001):
8-OHdG, 8-OHG, HMeU, 3-Cl-Tyr and NO-Tyr. Elevated was o-Tyr, LTB4, LTC4
and LTE4. No difference was noted for post-shift EBC and FeNO.
Conclusion: This first study of EBC in workers suggests deleterious effects of
TiO2 exposure to aerosol particles with nano-sized fractions.
P28/1LF/6.
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Cytokines and MMP 9 level in serum and induced sputum of patients with
suspicion of occupational COPD
Marta Wiszniewska, Aneta Kleniewska, Ewa Nowakowska-Swirta,
Diana Tymoszuk, Cezary Palczynski, Jolanta Walusiak-Skorupa. Department of
Occupational Diseases, Institute of Occupational Medicine, Lodz, Poland
Background: Chronic obstructive pulmonary disease (COPD) may be workrelated. It is estimated that working in exposure to dust and irritant gases is
responsible for 10 to 20% cases of COPD.
The aim of the study was to evaluate the usefulness of determination of cytokines
and MMP 9 in occupational COPD.
Material and methods: The study group included 36 patients (10 with suspicion
of occupational COPD, 14 with occupational asthma and 12 healthy subjects).
They underwent clinical examination, spirometry, metacholine challenge test, gasometry, induced sputum. Determination of IL-1, IL-6, TNF α, MMP 9, fibrinogen
and C-reactive protein were performed in all subjects.
Results: Analysis of acute-phase proteins concentration and cells proportion in
induced sputum did not reveal significant differences. The determinations of cytokines and MMP 9 showed higher concentrations in induced sputum compared to
serum tests. Among patients with suspicion of occupational COPD the significantly
higher concentrations of IL-1, IL-6, TNF α and MMP 9 were detected than in
control group.
Conclusions: The obtained results revealed the increased concentrations of IL-1,
IL-6, TNF α and MMP 9 in induced sputum among COPD subjects compared to
control group. The determination of cytokines and MMP 9 in induced sputum was
more useful method in comparison to serum analysis. There was no relationship
found between acute-phase proteins concentration and cells proportion in induced
sputum in the study groups, however further investigations are required.

P4347
Imputed classical HLA II alleles, occupational allergen exposure and
adult-onset asthma
Lidwien A.M. Smit 1 , Manolis Kogevinas 2 , Roel Vermeulen 1 , Paul I.W. De
Bakker 3 , Emmanuelle Bouzigon 4 , Anne-Elie Carsin 2 , Ivan Curjuric 5 ,
Orianne Dumas 6 , Dick Heederik 1 , Medea Imboden 5 , Deborah Jarvis 7 ,
Mark Lathrop 8 , Nicole Le Moual 6 , Amar Mehta 5 , Torben Sigsgaard 9 ,
Valerie Siroux 10 , Jan Paul Zock 2 , Florence Demenais 4 , Nicole Probst-Hensch 5 ,
Francine Kauffmann 6 . 1 IRAS, Utrecht University, Utrecht, Netherlands; 2 Centre
for Research in Environmental Epidemiology, CREAL, Barcelona, Spain;
3
Brigham and Women’s Hospital, Harvard Medical School, Boston, United
States; 4 INSERM, U946, Paris, France; 5 Swiss Tropical and Public Health
Institute, University of Basel, Switzerland; 6 UMRS 1018, Inserm, Université
Paris-Sud, Villejuif, France; 7 Respiratory Epidemiology and Public Health
Group, National Heart and Lung Institute, Imperial College, London, United
Kingdom; 8 Commissariat à l’Energie Atomique, Institut de Génomique, Centre
National de Génotypage (CNG), Evry, France; 9 Department of Environmental
and Occupational Medicine, Aarhus University, Aarhus, Denmark; 10 INSERM,
U823, Université Joseph Fourier, Grenoble, France
Background: HLA is a principal candidate gene region for occupational asthma,
and HLA-DQ was the only significant locus in the GABRIEL genome-wide
association study (GWAS) of late-onset asthma.
Aim: To elucidate the role of HLA-II in adult-onset asthma, we imputed classical
HLA-II alleles from 7579 single nucleotide polymorphisms. We explored associations between 25 alleles with frequency >5% and adult-onset asthma, and we did
separate analyses in subjects exposed to occupational allergens.
Methods: We studied 607 subjects with adult-onset asthma and 2104 adults without asthma from three European cohorts (ESE Consortium): ECRHS, SAPALDIA,
and EGEA. According to a job exposure matrix, 444 subjects (133 with adult-onset
asthma) were exposed to high molecular weight (HMW) agents, with 74% exposed
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to latex. In addition, we studied 946 HMW-exposed workers (392 with asthma)
from Dutch and Danish surveys of bakers and farmers.
Results: In the ESE cohorts, DPB1*0301 (OR 0.76, 95%CI 0.60-0.97) and
DQA1*0301 (OR 1.22, 95%CI 1.02-1.44) were associated with adult-onset asthma.
DQA1*0103 was associated with asthma, but only in HMW-exposed ESE subjects
(OR 0.54, 95%CI 0.29-0.98). In the HMW-exposed bakers and farmers, six other
HLA-II alleles were associated with asthma (P<0.05). None of the associations
in ESE subjects or workers remained statistically significant after correction for
multiple testing.
Conclusions: Imputation allows a complete evaluation of HLA alleles following
GWAS. In a general population and among populations exposed to a variety of
occupational allergens, analyses did not reveal a clear association between common
classical HLA-II alleles and adult-onset asthma.
Funding: ANR-PRSP10 Iago.

large outbreak in the manufacture of car engines; there has since been a smaller
outbreak in another engineering works. Notification of occupational asthma to
cleaning agents has risen in recent years. These include chlorine based products,
products containing benzalkonium chloride and alcohol hand gels.
Chrome outbreaks have been related to stainless steel manufacture (welding and
milling). Flour/amylase reports have risen in the last 2 years but cobalt, colophony
and latex have remained at a low stable level. The latter agents are likely to remain
low due to the availability of colopony-free solders and nitrile/vinyl gloves.
In summary, Shield remains a useful tool to identify occupational asthma outbreaks
and trends in data. Although isocyanates remains the biggest offender, new causes
are still being identified and old ones re-surfacing in different industries.

P4350

P4348
Work-related asthma among a general asthma population: A cross sectional
survey
Donatella Talini 1 , Dusca Bartoli 2 , Alessandro Ciberti 2 , Paolo Del Guerra 2 ,
Andrea Innocenti 3 , Maria Lemmi 4 , Anna Cerrano 5 , Tonina Iaia 2 , Francesco Di
Pede 6 , Laura Carrozzi 7 , Pierluigi Paggiaro 7 . 1 CeRIMP, Tuscany Regional Adm,
Pisa, Italy; 2 Prevention Dpt, Occupational Health Unit, Empoli, Italy;
3
Prevention Dpt, Occupational Health Unit, Pistoia, Italy; 4 Prevention Dpt,
Occupational Health Unit, Pisa, Italy; 5 Prevention Dpt, Occupational Health
Unit, Siena, Italy; 6 Institute of Clinical Physiology, CNR, Pisa, Italy;
7
Cardiothoracic Dpt, University of Pisa, Italy
To find the impact of occupational exposure to irritants or sensitizers on the
occurrence, recrudescence and worsening of asthma and to identify unrecognized
cases of work related asthma (WRA) in a general asthma clinic population sample,
we studied 893 subjects from 15 to 46 yrs with diagnosis of asthma identified
from the Medical Reimbursement Register of the National Health Service. All
subjects were classified in different categories of occupational risk exposure (No,
Low or High: 58.9, 27.9, 13.2% respectively) according to the italian standard
classification for industries and job titles, associated with the judgment of occupational hygiene-experts. Subjects with higher occupational risk had a lower
lung function (p=0.02) and asthma severity (<0.01). Prevalence of WRA (47%),
including occupational asthma (OA: 7%) and work exacerbated asthma (WEA:
40%), was significantly associated with higher occupational risk exposure (OR:
6.8, p=0.001). Subjects with WRA had a lower lung function (=0.01) and asthma
severity (p=0.01) with respect to subjects without WRA. Two-thirds of OA and
half of WEA caused loss of work. In conclusion our study shows a high prevalence
of WRA (especially WEA) associated with employment in industries and job titles
at risk for airways sensitizers and/or irritants. Control of exposure, an appropriate
medical surveillance and an accurate therapeutic management can avoid the loss
of job and its socioeconomic consequences in asthmatic subjects.
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The effect of work on asthma in middle-aged men having asthma from youth
Irmeli Lindström 1 , Hille Suojalehto 1 , Paula Pallasaho 1 , Antti Lauerma 2 ,
Antti Karjalainen 3 . 1 Control of Hypersensitivity Diseases, Finnish Institute of
Occupational Health, Helsinki, Finland; 2 Skin and Allergy Hospital, Helsinki
Univeristy Central Hospital, Helsinki, Finland; 3 Surveillance of Working
Conditions Team, Finnish Institute of Occupational Health, Helsinki, Finland
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Shield 1992-2012: 20 years of a reporting scheme for occupational asthma
Vicky Moore 1 , Alastair Robertson 2 , Emmet McGrath 1 , Arun Dev Vellore 3 ,
Sherwood Burge 1 . 1 Occupational Lung Disease Unit, Birmingham Heartlands
Hospital, Birmingham, United Kingdom; 2 Department of Occupational Health,
Birmingham University Hospitals, Birmingham, United Kingdom; 3 Respiratory
Medicine, Solihull Hospital, Birmingham, United Kingdom
SHIELD is the Midland Thoracic Society’s rare surveillance scheme for occupational asthma in the West Midlands, England, UK (working population 2.2
million). The database is a useful tool to locate outbreaks within a particular field
of work and discover causative agents. There have been 1644 notifications of
occupational asthma since January 1992.

Aims: We studied the effect of current workplace exposure on current asthma
severity, asthma control and occurrence of exacerbations in a population of approximately 40-year old men having asthma since their youth.
Methods: We used Finnish Defence Force registers, 1986-1990, to select: (1)
conscripts with asthma to represent a mild/moderate asthma group (n=485), (2)
asthmatics who were exempted from military service to represent a relatively
severe asthma group (n=393) and (3) a control group (n=1500) without asthma.
A questionnaire consisting of validated questions on asthma and occupations was
sent out in 2009 and current occupational exposure was estimated with asthma Job
Exposure Matrix (JEM). Asthma severity was evaluated with the modified GINA
guidelines and control with the Asthma Control Test. Logistic regression was used
in risk factor analyses. A total of 54% of the men in asthma group 1, 44% of those
in asthma group 2 and 44% of the controls answered.
Results: A total of 17.7% of the men in asthma group 1 and 40.5% of the
subjects in asthma group 2 and had currently moderate or severe persistent asthma.
Asthma was more often uncontrolled in asthma group 2 (28.0% vs. 15.1%,
p=0.002) and exacerbations during last 12 months were more frequent (19.3% vs.
11.6%, p=0.0363). Being currently not-employed (OR 2.0, 95%CI 1.0-4.0) and
self-reported occupational exposure to abnormal temperatures (OR 1.7, 95%CI
1.0-3.0) associated with asthma exacerbations, while occupational exposure based
on JEM was not related to current asthma status.
Conclusion: Current workplace exposure seems to have only minor effect on
asthma severity, control and exacerbations in 40-year old men having asthma since
their youth.

Isocyanates have been the commonest cause of occupational asthma over the last
20 years accounting for an average of 21% of all cases until 2005 when notifications dropped. Metal working fluid notification peaked in 2004 and 2005 due to a
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Occupational asthma and rhinitis in champagne vineyard workers
Jeanne-Marie Perotin 1,2 , Khoa Luat Nguyen 1 , Coralie Barbe 3 , Claire Launois 1 ,
Jean-François Fontaine 1 , Yvon Gabignon 4 , François Lebargy 1 , Gaëtan Deslee 1,2 ,
François Lavaud 1 . 1 Department of Respiratory Medicine, University Hospital,
Reims, France; 2 INSERM UMRS 903, University Hospital, Reims, France;
3
Methodology Unit, University Hospital, Reims, France; 4 Department of
Occupational Medicine, Mutualité Sociale Agricole, Reims, France
Background: Vineyard workers (VW) are exposed to various inhaled respiratory
allergens. However, the prevalence and risk factors of occupational asthma (OA)
and rhinitis (OR) in Champagne VW have not been studied.
Aims: The objectives of this cross-sectional study were to determine the prevalence of OA and OR in Champagne VW and to analyze the relationships between
occupational symptoms (OS), occupational exposure and sensitization profile.
Methods: Champagne VW were recruited from the Department of Occupational
Medicine in May and June 2010. Demographic and occupational characteristics
were recorded. Nasal and respiratory symptoms were scored for each month of the
past year. OS were defined by symptoms related to work exposure. Diagnosis of
asthma was based on symptoms. Skin prick tests (SPT) were performed for common respiratory allergens, grape mould (botrytis) and grape pollen. FEV1/FEV6
ratio was measured.
Results: Sixty-six patients were included. The prevalence of rhinitis and asthma
was 38% and 13% respectively. The prevalence of OR and OA was 21% and
3% respectively. SPT showed sensitization for gramineae (18%), D. pteronyssinus
(12%), D. farinae (11%), vine pollen (11%), botrytis (5%). Compared to VW
without OS, VW with OS were more frequently sensitized to betulaceae (20% vs
2% respectively, p=0.03) and were involved in the activities of disbudding, straightening and/or hooking (35% vs 6% respectively, p=0.04). OS were present in May
and June only for 67% of patients, corresponding to disbudding, straightening and
hooking.
Conclusion: The prevalence of OR in Champagne VW is high, whereas OA is
relatively rare. OA and OR are associated with a sensitization to betulaceae and
with direct exposure to vine.

P4353
Quartz exposure and lung function
Karl Hochgatterer 1 , Hanns Moshammer 2 , Daniela Haluza 2 . 1 AMZ, AMZ Perg,
Perg, Austria; 2 Inst Environmental Health, ZPH, Med Univ Vienna, Vienna,
Austria
Occupational exposure to quartz not only leads to silicosis but also to chronic
bronchitis and obstructive lung disease. In Austria more stringent occupational
limit values for dusts have been introduced in 2007. We assumed that (a) workers
exposed to mineral dusts (quartz) have a poorer lung function (LF) than other
workers that undergo repeated LF testing because of other occupational exposures
(dusts and fumes), (b) LF decline is fastest in the quartz-group, and (c) the decline
slowed down after the introduction of stricter limit values.
We examined repeated LF data (FVC, FEV1, MEF50) from the routine examination (usually every two years) performed by one occupational health centre from
the years 2002 through 2010. Three main linear regression models were analysed
on each LF parameter. (a) The effect of quartz exposure on the raw parameter
after controlling for age, height, weight (quadratic term), gender, and smoking.
(b) The effect of quartz exposure on the difference between actual value and
the age-sex-height-dependent Austrian norm value. This approach allowed us to
additionally control for the impact of duration of exposure. (c) The impact of
quartz exposure on the intra-individual decline in LF parameters per year. In this
analysis we could also check for differences in the slope before and after the
introduction of new limit values.
We analysed 7315 data-sets (on average 5 per person, mostly males). Nearly 40%
of these were from workers exposed to quartz dusts. The remaining workers were
welders or were exposed aluminium or other dusts. Both smoking and quartz exposure lead to lower LF values. Duration of quartz exposure also was a significant
predictor of LF decline. The decline slowed after the introduction of stricter limit
values.

P4354
Reduction of particles by using a particle separator in pig barn environment
reduces inflammatory response in healthy volunteers
Anna Hedelin, Britt-Marie Sundblad, Kjell Larsson, Lena Palmberg. Lung &
Allergy Research, Institute of Environmental Medicine, Karolinska Institutet,
Stockholm, Sweden
The pig farming environment is a well-known inducer of upper and lower airway
inflammation and it is unknown what causes the strong inflammatory response.
The objective was to investigate if the number or size distributions of particles in
the barn dust affect the airway inflammatory reaction in healthy volunteers.
Two identical barns were cleaned and a particle separator (CentriClean System
AB) was installed in one stable before the pigs were housed for ten weeks. Twelve
non-smoking volunteers were exposed while weighing pigs for 3 hours to normal
pig house environment and particle separated pig house environment (6 in each
group, cross-over design) with 2-4 weeks between the two exposures.
Initial particle (0.3μm-25μm) analyses showed e.g. 2-4 fold higher particle num-

bers in an ordinary pig barn than in particle separated barn.
There were increase in body temperature, exhaled NO and almost all perceived
symptoms while FEV1 , PD20 FEV1 (methacholine), VC and PEF were reduced
in all subjects after exposure to pig barn in comparison to filtered milieu. No
significant changes were seen between the exposures except for body temperature
(p=0.034).
IL-8 and IL-6 in nasal lavage fluid and CD14-expressing monocytes in blood
increased more after exposure to swine barn in comparison to the air filtered swine
barn (p=0.040, p=0.021 and p=0.034 respectively).
The results indicate that reduction in particles exposure of pig barns affect both
local and systemic inflammatory responses in healthy persons after acute exposure
to swine barn environment.

P4355
Specific inhalation challenges to metal working fluids
Vicky Moore 1 , Alastair Robertson 2 , Sherwood Burge 1 . 1 Occupational Lung
Disease Unit, Birmingham Heartlands Hospital, Birmingham, United Kingdom;
2
Department of Occupational Health, University Hospitals, Birmingham, United
Kingdom
Metal working fluid (MWF) is a recognised cause of occupational asthma and is
becoming increasingly prevalent. In Birmingham, UK there are a large number of
industries using metal working fluid to machine automotive and aircraft parts. The
oil in water emulsion can be used at varying ratios generally ranging from 3% oil
in water up to 10%.
Methods: 20 workers underwent specific inhalation challenge (SIC) tests to metal
working fluid. Challenges were set up to mimic occupational exposures using
indirect (into the room) and direct (into breathing zone) methods of nebulisation
of new and used MWF. Exposures lasted from 5 minutes up to 70 minutes in total
(spread over 3 exposures). Workers were also exposed to metal contaminants of
the MWF by nebulisation of cobalt chloride (cobalt exposure can be from carbide
tips used for machining) and potassium dichromate (chrome exposure can be from
the machining of stainless steel).
Results: Overall, 15 workers had positive SIC tests to either MWF or metal
contaminants (cobalt/chrome). The Venn diagram in Figure 1 shows the results.
8 workers had a ≥2 fold change in methacholine reactivity between pre and post
challenge.

Conclusion: Specific inhalation challenge tests to MWF did not produce nonspecific reactions. Contaminants of the MWF can be the cause of occupational
asthma even with a negative challenge to used MWF.

P4356
Occupational asthma to quaternary ammonium compounds: Clinical
features of 16 positive bronchial challenge tests using didecyl dimethyl
ammonium chloride
Jean-Marie Renaudin, Frédéric de Blay, Brigitte Sbinné. Department of
Allergology, E Durkheim Hospital, Epinal, France Department of Chest Diseases,
University Hospital, Strasbourg, France Department of Chest Diseases,
University Hospital, Strasbourg, France
Introduction: Quaternary ammonium compounds (QACs) are used as detergents
or disinfectants and known to induce occupational asthma. Moreover, clinical
reports with bronchial challenge tests (BCTs) that demonstrated the role of QACs
are rare.
Objectives: To analyse the clinical response obtained during a positive BCT in 16
patients with occupational asthma to QACs.
Methods: A realistic BCT was performed in an experimental chamber with didecyl
dimethyl ammonium chloride (DDAC) at 0.1%. This concentration corresponded
to the lowest concentration of DDAC to which patients were exposed at workplace.
A positive BCT was defined as a 20% drop in FEV1 or a change of 2 doubling
dose in non-specific BCT to methacholine.
Results: 14 women and 2 men (mean age = 47.8 y.) were included from 2008 to
2011. 11 of them (62.5%) were healthcare workers: 1 dentist, 1 dentist-assistant,
2 nurses, 5 auxiliary nurses, 1 janitor. 5 of them (37.5%) were cleaners. 69% had
also occupational rhinitis and 19% occupational contact dermatitis to QACs. The
mean duration of exposure during BCT was 28 minutes [3-60]. Same BCTs were
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negative in 6 control patients with work-related asthma due to another cause and
exposed to QACs.
Conclusions: Our study demonstrated the usefulness of BCT to confirm an occupational asthma to QACs. As compared to previous publication from our group,
bronchial response occurred more rapidly suggesting a sensitisation to DDAC.

P4357
Persistence of the asthmatic response after exposure to ammonium persulfate
in an animal model
Xavier Munoz 1 , Marta Ollé-Monge 1 , Jeroen Vanoirbeek 2 , Ferran Morell 1 ,
Maria-Jesus Cruz 1 . 1 Respiratory, Hospital Vall d’Hebron, Barcelona, Spain;
2
Occupational, Environmental and Insurance Medicine, KU Leuven, Leuven,
Belgium
Introduction: The aim of the study is to evaluate the persistence of respiratory
symptoms after the end of exposure to ammonium persulfate (AP) in a validated
model of occupational asthma (OA)1 .
Material and methods: BALB/c mice received dermal applications of AP or
dimethylsulfoxide (DMSO) on days 1 and 8. On day 15, they receive a single nasal
instillation of AP or saline. The ventilatory function (Penh) was monitored by
whole body plethysmography for 40 minutes after the nasal instillation. Bronchial
hyperresponsiveness was assessed using methacholine provocation, while pulmonary inflammation was evaluated in BAL and total serum IgE was measured in
blood, 1 day (day 16), 2 days (day 17), 3 days (day 18), 4 days (day 19), 1 week
(day 23) or 2 weeks (day 30) after the single challenge on day 15.
Results: There was a significant increase in bronchial hyperresponsiveness and the
percentage of neutrophils (12%) 24h after the challenge with AP in AP-sensitized
mice. The peak response in AHR and neutrophil inflammation was found 48h
post-challenge. From then onwards, both the bronchial hyperresponsiveness and
the percentage of neutrophils decrease gradually. Levels of total serum IgE increased significantly, reaching a peak three days after challenge, after which the
levels return to baseline 23 days post-challenge.
Conclusions: Overall, after two dermal sensitizations, followed by a single challenge, the asthmatic response decreases in time, with initially only decreases
in respiratory and inflammatory responses, but later also in the immunological
responses.
Study funded by FIS PI080730
Reference:
[1] De Vooght V et al. Thorax 2010;65:252-257.

P4358
Metalworking fluids, machine operator’s lung and serological diagnosis
evolution
Gabriel Reboux, Isabel Warfolomeow, Coralie Barrera, Sandrine Roussel,
Bénédicte Rognon, Laurence Millon. Mycology Department, UMR/CNRS 6249
Chrono-Environnement, University Hospital J. Minjoz, Besançon, France Safety
Department, Berufsgenossenschaft Holz und Metall (BGHM), Mainz, Germany
Mycology Department, UMR/CNRS 6249 Chrono-Environnement, University
Hospital J. Minjoz, Besançon, France Mycology Department, UMR/CNRS 6249
Chrono-Environnement, University Hospital J. Minjoz, Besançon, France
Mycology Department, UMR/CNRS 6249 Chrono-Environnement, University
Hospital J. Minjoz, Besançon, France Mycology Department, UMR/CNRS 6249
Chrono-Environnement, University Hospital J. Minjoz, Besançon, France
Machine operator’s lung (MOL), has been related to Mycobacterium immunogenum
(MI) growing in metalworking fluids (MWF). Our contribution to the serological
evolution of MOL diagnosis is a 3 step story:
1. Sera from 13 MOL cases from the same plant, and 30 controls were tested
again MI antigen (Ag). MI was identified in 40% of used MWF (n=83/1 plant).
The threshold for differentiating MOL cases from controls was 5 arcs (sensitivity
(Se) 77% and specificity (Sp) 92%), as determined by electrosyneresis (ES). Using
ELISA a threshold leading to 92% Se and 100% Sp was established (Tillie-Leblond,
I. et al. ERJ 2011; 37:640-7).
2. Immunogenic proteins were identified by two-dimensional Western blot and
mass spectrometry. Recombinant antigens (rAg) were expressed in Escherichia
coli and tested by ELISA. From the 350 spots visualized, 6 immunogenic proteins
were selected to be expressed as rAg. Acyl-CoA dehydrogenase (Acyl-CoA DH)
allowed for the best discrimination (Se 100%; Sp:83%) (Roussel, S. et al. Int J
Med Microbiol 2011; 301:150-6.).
3. Serological diagnosis of 10 new German suspected cases was made by ES and
ELISA. Independence from the strain isolated from the first cluster cases was
obtained by using rAg. But whereas other strains was isolated in Germany from 3
new plants, ES made with French MI strain Ag demonstrated a similar threshold
(4 arcs) to discriminate MOL from exposed subjects. Dihydrolipoyl dehydrogenase and Acyl-CoA DH results were useful together to make the diagnostic true
regardless to the clinical and radiological data (Se100%, Sp100%), when used
isolated Se reduced to 78 to 88% with Sp 100%. Uses of a panel of rAg seem the
best way to serological diagnosis of MOL.

P4359
Persistence of functional and inflammatory response in mice dermally
sensitized to persulfate salts
María-Jesus Cruz 1 , Abdelilah Assialioui 1 , Jeroen Vanoirbeek 2 ,
Marta Olle-Monge 1 , Ferran Morell 1 , Xavier Munoz 1 . 1 Respiratory, Hospital Vall
d’Hebron, Barcelona, Spain; 2 Occupational, Environmental and Insurance
Medicine, KU Leuven, Leuven, Belgium
Introduction: Years after removal from exposure, patients with occupational
asthma (OA) still can show respiratory symptoms and bronchial hyperresponsiveness on re-exposure to the causal agent. The aim of the study was to assess the
persistence of respiratory symptoms in an animal model of occupational asthma
due to persulfate salts.
Material and methods: BALB/c mice received dermal applications of ammonium
persulfate (AP) or dimethylsulfoxide (DMSO) (control) on days 1 and 8. They
then received a single nasal instillation of AP or saline on day 15, 22, 29, 36, 45
or 60. The ventilatory pattern was monitored immediately after the challenge in a
whole body plethysmography (40 min.). Bronchial hyperreactivity was measured
24 hours afterwards using a non-specific methacholine provocation test. Pulmonary
inflammation was assessed by analysis of bronchoalveolar lavage (BAL).
Results: Mice dermally sensitized and intranasally challenged with AP showed
bronchial hyperreactivity to methacholine and increased percentage of neutrophil
in BAL as long as 45 days after initial sensitization, compared with the control
group. At day 60, mice were still bronchially hyperresponsive, while the percentage
of neutrophils fell to levels similar to those in the control groups.
Conclusions: Pulmonary inflammation decreased with increasing intervals between dermal sensitization and the challenge with AP, despite the persistence of
hyperresponsiveness.
Study funded by FIS PI080730.

P4360
Prevalence and factors associated with COPD in dairy farmers
Alexia Marescaux 1 , Isabelle Thaon 2 , Jean-Jacques Laplante 3 , Bruno Degano 4 ,
Jean-Charles Dalphin 1 . 1 Respiratory Medicine, University Hospital, Besançon,
France; 2 Occupational Diseases Department, University Hospital, Nancy,
France; 3 Head, Mutualité Sociale Agricole, Besançon, France; 4 Physiology,
University Hospital, Besançon, France
Several studies have suggested an increased risk of chronic obstructive pulmonary
disease (COPD) among dairy farmers despite a lower prevalence of smoking
compared with general populations. The prevalence of COPD among farmers, and
the occupational factors associated with COPD are however unknown.
We therefore retrospectively analyzed results of spirometry (forced vital capacity
[FVC], and forced expiratory volume in one second [FEV1]), occupational and
medical questionnaires in 3 cohorts of dairy farmers. All studied subjects (n=590)
were males without asthma and/or hypersensitivity pneumonia.
Criteria of COPD (i.e., a FEV1/FVC] ratio < 70%) were found in 12% of all
subjects (69/590, including 38 patients in GOLD stage 1 and 28 in stage 2).
Symptoms of chronic bronchitis and wheezing were more frequent in patients with
COPD (15.9 vs. 7.9%, p=0.03 and 30.3% vs. 10.6%, p<0.0001, respectively). On
multivariate analysis, the three independent factors associated with COPD were
an older age (adjusted odds ratio [95% confidence interval]: 1.04 [1.02-1.07]),
tobacco smoking (2,83 [1.29-6.19]) and low modernity of farms (2.89 [1.48-5.63]).
Moreover, the association between tobacco smoking and working in traditional
farms seemed to be synergistically linked with COPD in this population.
The finding that an occupational factor (i.e., working in traditional farms) is
independently associated with COPD in dairy farmers suggests that prospective
studies should be conducted in this population in order (1) to identify etiologic
factors of COPD and (2) to characterize the COPD patients in terms of distension,
exercise capacity and cardiovascular comorbidities.

P4361
Prevalence of chronic respiratory symptoms, ventilatory capacity and
bronchial responsiveness in welders
Saso Stoleski 1 , Jovanka Karadzinska Bislimovska 1 , Jordan Minov 1 ,
Dragan Mijakoski 2 , Snezana Ristetska Kuc 2 . 1 Dpt for Respiratory Functional
Diagnostics, Institute for Occupational Health of RM, WHO CC, Ga2len CC,
Skopje, Macedonia, The Former Yugoslav Republic of; 2 Allergy Center, Institute
for Occupational Health of RM, WHO CC, Ga2len CC, Skopje, Macedonia, The
Former Yugoslav Republic of
Objective: To evaluate the prevalence of chronic respiratory symptoms, ventilatory
capacity abnormalities and bronchial hyperresponsivness in welders and to clarify
the role of workplace exposure.
Methods: A cross sectional study was performed including 40 males working as
stainless steel welders (mean age=43.9±7.4; duration of exposure 15.2±6.8 yrs)
and 40 male office workers as a control group (mean age=42.8±7.1) matched for
age, duration of employment, smoking habits and socioeconomic status. Evaluation of examined subjects included completion of a questionnaire on respiratory
symptoms in the last 12 months (cough, phlegm, dyspnea, wheezing, and chest
tightness), spirometry and histamine challenge (PC20≤8 mg/mL).
Results: We found non-significantly higher prevalence of respiratory symptoms
in the last 12 months in welders with significant difference for cough (P=0.036)
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and phlegm (P=0.007). Mean values of spirometric parameters was lower in
welders with significant difference for MEF25 (P=0.006) and MEF75 (P=0.000).
Prevalence of bronchial hyperresponsiveness (BHR) was higher in welders with
significant difference for borderline BHR (P=0.041). Multivariate analysis showed
that current smoking (OR=8.4, 1.6 to 81.7) and total exposure to welding fumes
with duration of more than 10 years (OR=8.2, 1.7 to 69.8) were independent risk
factors for development of chronic respiratory symptoms.
Conclusion: Our data suggest that workplace exposure in welders may lead to
respiratory impairment that on the other hand is closely related to its duration.
P4362
The effect of radiographic abnormalities on mental health of former workers
and residents of Wittenoom in Western Australia
Peter Franklin 1 , Patrick Aboagye-Sarfo 1 , Bill Musk 2 , Nicholas de Klerk 3 ,
Nola Olsen 1 , Latha Samuel 1 , Rob Mina 1 , Alison Reid 4 . 1 School of Population
Health, University of Western Australia, Perth, WA, Australia; 2 Respiratory
Medicine, Sir Charles Gairdner Hospital, Perth, WA, Australia; 3 Centre for Child
Health Research, Western Australia, Perth, WA, Australia; 4 Western Australian
Institute for Medical Research, University of Western Australia, Perth, WA,
Australia
Introduction: Exposure to asbestos causes radiographic abnormalities such as
pleural plaque (PP), diffuse pleural thickening (DPT) and asbestosis. Knowledge
of presence of these radiographic abnormalities may affect individuals’ mental
health (MH).
Aim: The aim of this study is to examine the effect radiographic abnormalities on
the MH of people exposed to crocidolite.
Method: Subjects were former workers and residents of Wittenoom, a crocidolite
mining town in Western Australia, who had participated in an Asbestos Review
Program. The diagnosis of PP, DPT or asbestosis was determined from plain chest
x-rays. In 2007, participant had completed a questionnaire that included questions
on mental health status (SF-12) and sense of personal control (SOPC). Generalised
linear modelling was used to relate the presence of PP, DPT and asbestosis to MH
scores and SOPC scores controlling for asbestos exposure measurements, smoking
status, other cancers, general physical health and demographic variables.
Results: A diagnosis of asbestosis was significantly associated with worse MH
status (β = -0.04; 95% CI: -0.079 -0.004; p=0.031) but not SOPC. The presence
of PP and DPT were not related to either poor mental health or reduced SOPC.
Conclusion: The presence of PP or DPT, in the absence of other disease, do not
seem to affect the mental health of crocidolite exposed subjects from Wittenoom
compared to exposed persons without radiographic abnormalities. However, patients with asbestosis have evidence of worse MH compared to other asbestos
exposed individuals.

P4364
Clarithromycin inhibits pandemic A/H1N1/2009 influenza virus infection in
human airway epithelial cells
Mutsuo Yamaya 1 , Yukimasa Hatachi 2 , Hiroshi Kubo 1 , Hidekazu Nishimura 3 .
1
Department of Advanced Preventive Medicine for Infectious Disease, Tohoku
University Graduate School of Medicine, Sendai, Japan; 2 Department of
Respiratory Medicine, Graduate School of Medicine Kyoto University, Kyoto,
Japan; 3 Virus Research Center, Clinical Research Division, Sendai National
Hospital, Sendai, Japan
Rationale: We reported previously that clarithromycin (CAM), a macrolide antibiotic, inhibits seasonal type A influenza virus (H3N2) infection in human airways.
However, the effects of CAM on infection by the pandemic A/H1N1/2009 influenza
virus (A/H1 2009 pdm) have not been studied.
Methods: Human tracheal epithelial cells (n=3) were pretreated with CAM (10
μM) and then infected with the A/H1 2009 pdm in 24-well plates.
Results: The viral titer and the amount of interleukin (IL)-6, a pro-inflammatory
cytokine, in the supernatant increased with time after A/H1 2009 pdm infection.
CAM reduced the viral titer (6.7±0.4 log TCID50 units/ml/24 h for virus alone
vs. 4.9±0.2 log TCID50 units/ml/24 h for virus plus CAM; p<0.05, mean ± SE)
and IL-6 (211±8 pg/ml/24 h for virus alone vs. 149±7 pg/ml/24 h for virus plus
CAM; p<0.05) 3 days after infection. CAM also reduced the number of epithelial
cells detached from culture vessels 7 days after infection (32±2 x 103 /well in virus
alone vs. 12±2 x 103 /well in virus plus CAM; p<0.05). In addition, we compared
the viral titer and the numbers of detached cells after infection between the A/H1
2009 pdm and the A/H3N2 virus. The viral titer and the number of the detached
cells after infection with the A/H1 2009 pdm were higher than those after infection
with the A/H3N2 virus (4.1±0.4 log TCID50 units/ml/24 h and 5±1 x 103 /well
for the A/H3N2 virus; p<0.05).
Conclusion: Clarithromycin may inhibit A/H1 2009 pdm infection and may modulate airway inflammation and epithelial damage during the infection. The A/H1
2009 pdm may release higher levels of virus and may be more cytotoxic than
seasonal influenza virus (H3N2).

P4365
Community-acquired pneumonia in five European countries: Usage patterns
and real-life effectiveness of antibiotics (REACH study)
Francesco Blasi 1 , Javier Garau 2 , Jesús Medina 3 , Marco Ávila 4 , Kyle McBride 5 ,
Helmut Ostermann 6 . 1 Dipartimento Toraco-Polmonare e Cardiocircolatorio,
Università degli Studi di Milano, Milan, Italy; 2 Department of Medicine,
Hospital Universitari Mutua de Terrassa, Barcelona, Spain; 3 Medical
Department, AstraZeneca, Madrid, Spain; 4 Medical Department, AstraZeneca
Europe, Zaventem, Belgium; 5 Instat Services, Instat Services Inc., Chatham, NJ,
United States; 6 Department of Internal Medicine III, University Hospital,
Munich, Germany
Background: Comprehensive, current data on the burden of hospitalized
community-acquired pneumonia (CAP) in Europe are scarce.
Aims: To describe the hospitalized CAP population in Europe and to review
current clinical practice and its impact.
Methods: REACH (NCT01293435) was a retrospective (2010–2011), observational study in ten EU countries. Patients were ≥ 18 years old, hospitalized with

448. Anti-infective treatment and resistance in
respiratory infections
P4363
Therapeutic efficacy of macrolides, minocycline and tosufloxacin against
macrolide-resistant Mycoplasma pneumoniae pneumonia in pediatric patients
Naoyuki Miyashita 1 , Mika Kubo 2 , Yasuhiro Kawai 2 , Kazunobu Ouchi 2 ,
Niro Okimoto 1 . 1 Department of Internal Medicine I, Kawasaki Medical School,
Okayama, Japan; 2 Department of Pediatrics, Kawasaki Medical School,
Okayama, Japan
Background and objective: Since 2000 the prevalence of macrolide-resistant
(MR) Mycoplasma pneumoniae in pediatric patients has increased in Japan. The
purpose of our study was to investigate differences in the clinical course, bacteriological effect and therapeutic efficacy against MR M. pneumoniae among
macrolides, minocycline and tosufloxacin.
Methods: We performed a multicenter prospective epidemiological study of MR
M. pneumoniae for the first time. A total of 152 children with M. pneumoniae
pneumonia confirmed by polymerase chain reaction (PCR) were analyzed. A
search for mutations at sites 2063, 2064, and 2617 in the M. pneumoniae 23S
rRNA domain V gene region was performed.
Results: One hundred nine patients of 152 children with M. pneumoniae pneumonia were determined to have a MR gene. Fever disappeared within 48 hours
after antibiotics administration in the MR patients was seen in 25% of the
macrolides group, 83% in the minocycline group, and 81% in the tosufloxacin
group. The DNA copy numbers in the MR patients showed little decrease after
macrolide administration, but rapid decrease after administration of minocycline
or tosufloxacin.
Conclusions: The number of M. pneumoniae in the MR patients decreased
promptly after 48 hours’ minocyclne and tosufloxacin treatment and had a close
relationship with clinical outcome. In contrast, we found that the clinical and
bacteriological efficacy of macrolides for treating cases of MR patients was low.
Our results might be indicate that minocycline and tosufloxacin considered as the
first choice drugs for treatment of M. pneumoniae pneumonia in Japanese situation.
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CAP and requiring IV antibiotics. Data were collected via an electronic Case
Report Form. We present data from five countries selected as representative of the
full sample: Italy (IT), the Netherlands (NL), Spain (ES), Turkey (TR) and the
UK.
Results: Patient characteristics were similar in the five countries. Rates of initial
treatment modification (due to treatment failure or other reasons) were 33.0%
(TR), 36.7% (IT), 42.3% (ES), 50.0% (UK) and 51.7% (NL) (overall population:
37.1%).
Conclusions: Antibiotic use differed somewhat between countries. Modification
of initial treatment was common with many frequently used therapies, with variability among countries, suggesting that initial treatment choices may not always
be optimal.

P4366
Caspofungin to treat invasive pulmonary aspergillosis in sarcoidosis
Benjamin Garfield 1 , Greg Keir 1 , Muhammad Anwar 1 , Michael Loebinger 2 ,
Robert Wilson 2 , Elizabeth Renzoni 1 , Athol Wells 1 , Toby Maher 1 . 1 Interstitial
Lung Disease Unit, Royal Brompton Hospital, London, United Kingdom; 2 Host
Defense Unit, Royal Brompton Hospital, London, United Kingdom
Rationale: Invasive pulmonary aspergillosis is a potentially life-threatening complication of sarcoidosis, with destructive fibrotic lung disease and immunosuppressive therapy contributing to its development. Optimal therapy is not known.
We report a successful treatment protocol using cyclical intravenous caspofungin
infusions.
Methods: Consecutive patients with sarcoidosis and invasive pulmonary aspergillosis treated with caspofungin were identified from our pharmacy prescribing database. Clinical and radiological data were collected retrospectively prior to
caspofungin treatment, and during follow-up.
Results: Nine patients (5 men), with a mean age of 44.1±11.3 years, and a median
duration of sarcoidosis of 10 years (range 2-12), were treated with caspofungin. All
patients had fibrotic pulmonary sarcoidosis (stage IV) on chest radiograph. Eight
patients also received prednisolone. Six patients received prior oral antifungal
therapy (voriconazole or itraconazole), and were converted to caspofungin due to
lack of efficacy or side-effects.
Median follow-up was 12.5 months (4-32) after the commencement of caspofungin. In eight patients, symptoms and inflammatory markers improved rapidly after
the first dose of caspofungin, with a decrease in median CRP from 31 (3-94) to
15 (3-23) (p=0.02) within 3 months. In the 6 patients for whom a minimum of
6 months follow-up was available, chest radiographs improved in 4 (67%), and
median BMI improved from 23.2 (17.0-31.0) to 25.2 (21.5-36.0) (p=0.4).
Conclusion: Invasive pulmonary aspergillosis associated with sarcoidosis may be
refractory to conventional triazole antifungal therapy, and caspofungin appears to
be a safe and effective therapeutic alternative in these patients.

P4367
Macrolides vs quinolones in Legionella pneumonia treatment: CAPAVANT
group. Valencia (Spain)
Susana Herrera 1 , Estrella Fernández 1 , Angela Cervera 1 , M. Carmen Aguar 2 ,
Francisco Sanz 3 , Jose Blanquer 4 , Eusebi Chiner 5 . 1 Neumologia, Hospital
Universitario Dr. Peset, Valencia, Spain; 2 Neumologia, Hospital Arnau de
Vilanova, Valencia, Spain; 3 Neumologia, Hospital General Universitario de
Valencia, Valencia, Sri Lanka; 4 Cuidados Intensivos, Hospital Clinico
Universitario de Valencia, Valencia, Spain; 5 Neumologia, Hospital Universitario
Sant Joan, Alicante, Spain
Background: There is not data enough to assure Quinolones are more effective than Macrolides in Legionella pneumonia treatment (CAP-L). We analyzed
differences at CAP-L evolution related to the antibiotic employed.
Method: 12 months prospective, multicenter and longitudinal study in 10 hospitals
of a Spanish area, enrolling consecutive CAP patients. Differences in illness severity scores (PSI and CURB65), clinical-radiological findings, length of hospital stay
(LOS), outcomes, and mortality were analyzed in a subgroup of CAP-L patients,
divided in two groups: Group A CAP-L treated with Macrolides and Group B
treated with Quinolones. Statistics: Independent-samples T test and X2 test.
Results: From 1314 cases of CAP, 11,2% were CAP-L, 70,1% men, mean age
62,23±16 years old. 37,2% were included in Group A and 54,7% in Group B.
89,9% of cases were admitted in hospital for treatment, with LOS of 8,9±6,7
days, and no differences between the two groups (A 8,33±4,2 days vs B 9,15±6,8,
p=0.52). No differences were observed in clinical or radiological data, neither
in blood gas analysis nor illness severity by PSI or CURB65 scores at admittance between the two groups. Evolution time until treatment administration was
4,63±2,8 days (A 4,85±3,17 vs B 4,52±2,73 days; p=0.74). Clinical evolution
was similar in two groups with ICU admittance in 6,1% (A 5,5% vs B 7,4%,
p=0.58), mechanical ventilation in 4,1% (A 3,6% vs B 4,9%, p=0.7), respiratory
failure in 10,1% (A 10,9% vs B 8,6%, p=0.67), and death in 3,4% (A 5,5% vs B
1,2%; p= 0.25).
Conclusion: In our experience, evolution of CAP-L patients is similar, if they are
both treated with Macrolides or with Quinolones, with a low global mortality rate.

P4368
Macrolide-resistant Mycoplasma pneumoniae in adolescents with
community-acquired pneumonia
Naoyuki Miyashita 1 , Yasuhiro Kawai 2 , Mika Kubo 2 , Kazunobu Ouchi 2 ,
Niro Okimoto 1 . 1 Department of Internal Medicine I, Kawasaki Medical School,
Okayama, Japan; 2 Department of Pediatrics, Kawasaki Medical School,
Okayama, Japan
Background and objective: Although the prevalence of macrolide-resistant (MR)
Mycoplasma pneumoniae isolates in Japanese pediatric patients has increased
rapidly, there have been no reports concerning MR M. pneumoniae infection in
adolescents aged 16 to 19-years old. The purpose of this study was to clarify
the prevalence and clinical characteristics of MR M. pneumoniae in adolescent
patients with community-acquired pneumonia.
Methods: A total of 61 cases with M. pneumoniae pneumonia confirmed by
polymerase chain reaction (PCR) and culture were analyzed. Thirty-two cases
were pediatric patients less than 16 years old, 14 cases were 16 to 19-year-old
adolescent patients and 15 cases were adult patients. Primers for domain V of 23S
rRNA were used and DNA sequences of PCR products were compared with the
sequence of an M. pneumoniae reference strain.
Results: Twenty-two of 32 pediatric patients less than 16-years old, eight of 14
adolescent patients aged 16 to 19-years old and five of 15 adult patients with
M. pneumoniae pneumonia were found to be infected with MR M. pneumoniae.
Among 22 pediatric MR patients, 18 had an A-to-G transition at position 2063
(A2063G) and four had an A-to-G transition at position 2064 (A2064G). Among
eight adolescent MR patients, six showed an A2063G transition and two showed
an A2064G transition.
Conclusions: The prevalence of MR M. pneumoniae is high among adolescent
patients as well as pediatric patients less than 16-years old. To prevent outbreaks
of M. pneumoniae infection, especially MR M. pneumoniae, in closed populations
including among families, in schools and in university students, physicians should
pay attention to MR M. pneumoniae.

P4369
Comparative study of community-acquired pneumonia between diabetic and
nondiabetic patients with hyperglycemia
Amaia Urrutia 1 , Rafael Zalacain 1 , Ainhoa Gomez 1 , Lorea Martinez-Indart 2 ,
Carmen Jaca 1 , Maria Alfonso 1 , Ruth Diez 1 , Marta Inchausti 1 , Luis
Alberto Ruiz 1 . 1 Pneumology, Cruces Hospital, Barakaldo, Bizkaia, Spain;
2
Epidemiology, Cruces Hospital, Barakaldo, Bizkaia, Spain
Aim: To study the differences in clinical presentation and evolution of community
acquired pneumonia (CAP) between patients with known-diabetes and non-diabetic
but with hyperglycemia status (HG) at hospital admission.
Methods: We performed a prospective, observational study of patients admitted
to Pneumology department consecutively with a diagnosis of CAP. The plasma
glucose levels were measured on admission and patients were divided into two
groups: diabetic patients and non-diabetic with HG. We consider HG when plasma
glucose level =>200mg/dl. We studied different variables, included severe clinical
course (mortality and/or septic shock and/or invasive mechanical ventilation (IMV)
during hospital stay.
Results: We studied 1389 patients, 274 were known diabetic and 53 (3,8%) were
non-diabetic with HG.
Table 1

Means
Age (years)
Respiratory frequency (bpm)
Clinical stability (days)
Hospital stay (days)
Percentages
Respiratory comorbidities
Dyspnoea
Altered mental status
Typical auscultation
Pleural effusion
ICU admission
IMV
FINE score ≥4
Mortality
Severe clinical course

Diabetic
N=274 (19,7%)

Non-DM with hiperGlc
N=53 (3,8%)

p

69,5
21,7
4,3
6,7

71,6
24
6,8
12,1

ns
0,007
0,001
0,003

33,3
58,8
16,8
59,4
2,2
8,8
4
84,7
6,2
9,9

52,5
77,4
7,5
25
13,2
18,9
11,3
83
9,4
20,8

0,02
0,011
0,08
0,001
0,001
0,027
0,04
Ns
Ns
0,023

Conclusions: 1. Non-diabetic patients with HG had a more severe clinical course
comparing to known-diabetic, althoug mortality was similar. 2. Non-diabetic patients with HG had more respiratory comorbidities, reached clinical stability later,
had a higher admission to ICU and needed more IMV, with a longer hospital stay.
3. 4% of patients admitted with a CAP had a not-known HG.
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P4373
Poor prediction of potentially drug-resistant pathogens using current criteria
of health care-associated pneumonia
Seon Cheol Park, Youn Ae Kang, Byung Hoon Park, Eun Young Kim, Moo
Suk Park, Young Sam Kim, Se Kyu Kim, Joon Chang, Ji Ye Jung. Department of
Internal Medicine, Yonsei University College of Medicine, Seoul, Korea
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Background: Health care-associated pneumonia (HCAP) includes a broad range
of patients having frequent or chronic contact with health care systems. However, the relationship between current defining criteria for HCAP and the risk of
potentially drug-resistant (PDR) pathogens is controversial.
Methods: We retrospectively evaluated patients admitted to Severance Hospital
in South Korea with culture-positive pneumonia from January 2008 to December
2009. We analyzed the associations between risk factors for HCAP and infection
with PDR pathogens.
Results: Among 339 patients, PDR pathogens were observed in 122 (36.0%)
and non-PDR pathogens in 217 (64.0%). PDR pathogens were more common
in HCAP than community-acquired pneumonia (CAP) (48.5% vs 23.8%, P <
0.001), but 51.5% of HCAP showed non-PDR pathogens. In a logistic regression,
prior hospitalization within 90 days of pneumonia (OR = 2.52, P = 0.003), recent
treatment with antimicrobials (OR = 2.35, P = 0.039), and nasogastric tube feeding
(OR = 13.94, P < 0.001) were independently associated with PDR pathogens.
Conclusions: The current criteria for HCAP are poor predictors of PDR pathogens
and all patients with HCAP should not be empirically treated for these pathogens.
To avoid excessive antibiotic use, individual risk stratification approaches should
be considered.
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P4371
Factors associated with compliance with palivizumab treatment in the
Canadian rSV evaluation study for synagis (CARESS) registry (32005-2011)
Ian Mitchell 1 , Bosco Paes 2 , Abby Li 3 , Krista Lanctot 3 . 1 Paediatrics, University
of Calgary, AB, Canada; 2 Paediatrics, Mcmaster University, Hamilton, ON,
Canada; 3 Sunnybrook Hospital, University of Toronto, ON, Canada
Objective: Determine factors affecting compliance in palivizumab use.
Methods: Registry of infants who received >1 dose of palivizumab during 6 RSV
seasons. Demographic data collected at enrolment. Data on palivizumab utilization,
compliance, and outcomes (respiratory illness - RI) collected monthly. Complianc
interval between doses, and percentage of expected injections received.
Results: 10,452 infants enrolled, 7492 (71.7%) complied with timing of doses.
91.9%±27.1% of expected injections received. Greater proportion of noncompliant infants were hospitalized for RI (7.5% versus 6.0%, p=0.005), compliance did not affect RSV-positive hospitalizations (1.79% versus 1.53%, p=0.177).
Compliant infants (all [<0.05): were younger at enrolment (5.4±5.9 versus
5.9±]6.1 months), had siblings (61.3% versus 58.5%), were a multiple (29.7%
versus 27.2%), and had >5 household individuals (23.9% versus 21.7). More
non-compliant infants had smoke exposure (30.5% versus 28.4%, p=0.033). Six
factors influenced compliance in regression analysis: age (HR=0.989, 95%CI
0.982-0.996, p=0.002), siblings (HR=1.104, 95%CI 1.007-1.211, p=0.034), >5
household individuals (HR=1.114, 95%CI 1.001-1.241, p=0.047), smoke exposure
(HR=0.891, 95%CI 0.811-0.980, p=0.018) and CHD (HR=0.805, 95%CI 0.7000.927, p=0.002), and RI-related hospitalization (HR=0.837, 95%CI 0.705-0.903,
p=0.041).
Conclusions: Siblings and >5 household individuals is associated with increased
treatment compliance; being older, smoke exposure, having CHD and being
hospitalized with decreased compliance.

P4372
Therapeutic outcomes for cavitary Mycobacterium avium complex (MAC)
lung disease
David Griffith, Barbara Brown-Elliott, Sara Shepherd, Julie Philley,
Richard Wallace. Medicine and Microbiology, University of Texas Health Science
Center, Tyler, TX, United States
Beginning in 1992, patients were enrolled in a series of prospective clinical
trials investigating the safety and efficacy of 3 or 4 drug macrolide-containing
regimens for treating cavitary MAC lung disease. Based on these studies subsequent MAC lung disease patients received similar regimens. All patients were
diagnosed according to contemporary nontuberculous mycobacterial (NTM) diagnostic guidelines. Patients are included in this analayis only if they had a macrolide
susceptible MAC isolate prior to initiation of therapy and subsequently tolerated a
3 to 4 drug regimen consisting of macrolide, ethambutol, and a rifamyicn (rifampin
or rifabutin) ± injectable agent (streptomycin or amikacin) administered daily or
three times weekly. There were 240 patients in the intent to treat analysis with a
mean age 63.2±12.4 years (range 35-90 years) who were 76% male, 80% white
and 75% current or exsmokers (≥ 10 pack years smoking). 134 patients had
adequate records available for treatment outcome evaluation. 86/134 (64%) had
sputum AFB culture conversion while on therapy. Over the study period, the all
cause mortality was 57% for the intent to treat cohort and 41% for patients with
sputum AFB culture conversion on therapy. We conclude that cavitary MAC lung
disease can be effectively treated with macrolide-based regimens but is associated
with high all cause mortality regardless of MAC treatment response.
Funded in part by the Amon Carter Foundation, Ft. Worth, TX and W.A. and E.B.
Moncrief Distinguished Professorship UTHSCT.

P4374
Invasive pulmonary aspergillosis: What is the role of surgery in the
voriconazole era?
Mathilde Neuville 1 , Anne Bergeron 2 , Patricia Ribaud 3 , Emmanuel Raffoux 3 ,
Bernard Maitre 4 , Dominique Gossot 5 . 1 Pneumologie A, Hôpital Bichat, Paris,
France; 2 Pneumologie, Hôpital Saint-Louis, Paris, France; 3 Hématologie,
Hôpital Saint-Louis, Paris, France; 4 Pneumologie, Hôpital Henri Mondor,
Créteil, France; 5 Chirurgie Thoracique, Institut Mutualiste Montsouris, Paris,
France
Invasive pulmonary aspergillosis (IPA) is one of the most severe infections in
immunocompromised patients. In the 90’s, surgery was considered a potentially
curative treatment. Since voriconazole has become the first line treatment, the role
of surgery has not been evaluated.
Thirty immunocompromised patients who underwent surgery for a suspected IPA
between 1990 and 2010 were retrospectively reviewed and separated into two
groups: the group A (n=20) who received amphotericin B or itraconazole before
the surgery, and the group B (n=10) treated by voriconazole.
The diagnosis of IPA before surgery was certain or probable for 60% of the patients.
The main indications for surgery were: the resection of a persistent pulmonary
lesion prior to subsequent immunosuppressive treatments (50%), incomplete control of the infection (43%), and risk of haemoptysis (10%). The median duration
of antifungal treatment before surgery was 1.3 months in the group A, and 2.5
months in the group B (p=0.2). Persisting aspergillosis was confirmed for 85%
among the patients from the group A, and only 20% of the group B (p<0.001).
Anatomopathogical study provided an alternative diagnosis for 4 patients, all in
the group B: 2 mucormycosis, 1 mycobacterial infection, 1 specific lesion of the
leukemia. Perioperative mortality was low (3%).
Surgery is a therapeutic option for IPA with low mortality in a well trained surgical team. In the voriconazole era, the proportion of resected pulmonary lesions
containing Aspergillus appears to be decreasing, whereas other fungal infections
are detected. The role of surgery has to be defined in patients previously treated
with voriconazole, particularly for remaining pulmonary lesions.

P4375
Rates of ophthalmic complications due to ethambutol in patients with
non-tuberculous mycobacteria
Andrew Malem 1 , Helen Barker 1 , Nadia Shafi 1 , Dennis Wat 1 , Charles Haworth 1 ,
R. Andres Floto 2 . 1 Cambridge Centre for Lung Infection, Papworth Hospital,
Cambridge, United Kingdom; 2 Cambridge Institute for Medical Research,
University of Cambridge, United Kingdom
Infection with Non-Tuberculous Mycobacteria (NTM) is a growing clinical problem particularly in patients with inflammatory lung disease. For many NTM
infections, treatment involves at least 12 months of combination antibiotic therapy
including Ethambutol. While ophthalmic complications are extremely rare in patients taking ethambutol as part of standard quadruple therapy for Mycobacterium
tuberculosis (MTB) infection, they may be higher during treatment for extended
periods. We therefore carried out a retrospective analysis of patients treated with
ethambutol for NTM infection at the Cambridge Centre for Lung Infection between
2006 and 2011. We identified 46 patients with confirmed NTM infection who received ethambutol. 4 individuals were excluded from further analysis because of
incomplete/missing notes.
We identified 5 out of 43 patients (11.9%) with documented changes in visual
acuity and colour vision diagnosed by an ophthalmologist as probable ethambutol
toxicity. There was no significant difference between those with ophthalmic com-
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plications and those without in the following parameters: age; dose of ethambutol
per kilogram, serum creatinine levels and treatment duration. Where measured,
low serum zinc levels were found in individuals who developed ophthalmic
complications but these were not significantly lower than those of unaffected
patients.
Our data suggests that ethambutol toxicity is a relative common problem in patients
with NTM infection requiring extended treatment with ethambutol despite appropriate dosing and regular ophthalmology review. Further studies will be needed to
define how best to minimize this potentially devastating complication.

P4378
Adjunctive systemic corticosteroid treatment in hospitalized patients with
community-acquired pneumonia
Shigeo Hanada 1 , Shinko Suzuki 1 , Hironori Uruga 1 , Hisashi Takaya 1 ,
Atsushi Miyamoto 1 , Nasa Morokawa 1 , Atsuko Kurosaki 2 , Kazuma Kishi 1 .
1
Department of Respiratory Medicine, Respiratory Center, Toranomon Hospital,
Minato-ku, Tokyo, Japan; 2 Department of Diagnostic Radiology, Toranomon
Hospital, Minato-ku, Tokyo, Japan

P4376
Evaluation of moxifloxacin (MXF) as empiric antibiotic therapy of CAP
outpatients: A multicenter prospective study
Eva Polverino 1 , Catia Cilloniz 1 , Albert Gabarrus 1 , Santiago Ewig 2 ,
Tobias Welte 3 , Olga Rajas 4 , Alberto Capelastegui 5 , Jordi Almirall 6 ,
Antoni Torres 1 . 1 Servicio de Neumologia, Hospital Clinin IDIBAPS CIBERES,
Barcelona, Spain; 2 Respiratory Disease Department, University of Bochum,
Germany; 3 Respiratory Disease Department, University of Hannover, Hannover,
Germany; 4 Servicio de Neumologia, Hospital La Princesa, Madrid, Spain;
5
Servicio de Neumologia, Hospital de Galdakao, Spain; 6 Servicio de
Neumologia, Hospital del Maresme, Maresme, Spain
Objectives: To compare clinical characteristics and outcomes of CAP outpatients receiving MXF with standard therapies (levofloxacin [LVF] or amoxicillinclavulanic acid plus azithromycin [AMC/AZT]).
Methods: A retrospective analysis was conducted on300patients prospectively
recorded in 4 Spanish and 2 German hospitals (174 LVF, 75 MXF and 51
AMC/AZT). Demographic, clinical characteristics and outcomes (mortality, hospitalizations)were recorded. Since demographic and clinical data did not differ
between LVX and AMC/AZT patients we analysed them together.
Results:

Age, mean±SD
Males, %
Pneumococcal vaccine, %
Influenza vaccine, %
Cardiac failure, %
Diabetes mellitus, %
Respiratory disease, %
Previous antibiotic (2 months), %
PSI classes I-III, %
PSI class IV, %
CURB-65 classes 0-1, %
CURB-65 class 2, %
Respiratory rate, mean±SD
CPR (mg/dl), mean±SD
Leukocytes, mean±SD
SaO2%, mean±SD
Pleural effusion, %
Multilobar infiltrate, %

gatifloxacin - 9,3% WCD and 4,6% CVD. 19,4% PT CVD got amicacin, but it
did not have activity again main CAP pathogens. Cure came at 339 (65,8%) WCD
and 399 (54,6%) CVD (p < 0,0001). CVD PT more frequent were discharged
for home treatment (284 (38,9%) vs 130 (27,1%) WCD, p<0,001). Mortality was
3,1% in CVD group only. Therapy CAP of PT with CVD is characterized more
frequent prescription of antibiotics they are not choice for this PT. It results in
long recovery after CAP and increases mortality PT with CVD.

MXF (n=75)

LVX+AMC/AZT (n=225)

p

53±17
45
20
40
7
15
36
23
90
10
94
7
18±5
9.7±11.3
10067±4930
96±2
1.3
0

46±17
54
6
23
2
8
24
25
97
3
95
6
22±5
14.4±10.1
12509±7691
95±8
7.2
10

0.003
0.200
0.001
0.002
0.032
0.111
0.043
0.495
0.086
0.083
0.059
0.004
0.046
0.331
0.057
0.005

No microbiological differences were observed (S. pneumoniae in 20% [MXF],
18% [LVF+AMC/AZT]). There were no fatality cases. Five hospitalizations were
described (MXF, 3; LVF, 2)and 3 of them were related to pneumonia: 1 treatment failure due to resistant S. mitis(MXF) and 2 for residual cough and pleural
effusion(LVF).
Conclusions: MXF was prescribed in older patients with more comorbidities
but less respiratory complications. MXF showed similar efficacy to standard
antibiotics, and therefore, is a valuable option for outpatient treatment of CAP.

P4377
Antibacterial therapy of community-acquired pneumonia (CAP) at patients
with cardiovascular diseases (CVD)
Hanna Demchuk, Yuriy Mostovoy. Propedeutic Department to Internal Medicine,
Vinnytsia national Medical University, Vinnytsia, Ukraine
To estimate antimicrobial therapy (AT) CAP at patients (PT) with CVD comparative study of 731 case histories of CVD patients (main age 62,0±12,0 years, 329
(45,0%) male) and 478 of patients (main age 32,2±13,4 yeas, 276 (57,7%) male)
without concomitant diseases (WCD) hospitalized due to CAP during 2004-2006
was performed. Length of hospitalization was similar in both groups: CVD –
14,0±5,1 days and WCD – 13,8±4,7 days (p>0,1). 314 (42,9%) PT with CVD
had risk of death by PORT score > 2,8%, but only 14 (2,9%) PT WCD had such
risk (p<0,001). Most of WCD PT got ceftriaxon±macrolide (62,3% WCD and
51,4% CVD, p<0,001) or co-amoxicillin±macrolide (21,8% WCD and 16,7%
CVD, p<0,001). Fluorqinolones were prescribed 23,8% CVD and 19,0% WCD (p
< 0,001). Mostly it was ciprofloxacin, but it had low activity against S.pneumoniae.
Gatifloxacin gave 5,0% WCD and 2,5% CVD, p<0,001. Duration of the initial
AT was similar in both group: 9,5±2,9 days in WCD and 9,2±2,9 days in CVD
(p>0,1). AT was ineffective at 156 (32,6%) WCD and at 211 (28,9%) CVD.
Alternative AT was administered. Most of PT got monotherapy – 75,6% WCD
and 82,9% CVD. Ciprofloxacin were prescribed 28,8% WCD and 25,1% CVD,

Rationale: Although steroids potentially modulate the activation of the immune
system in patients with pneumonia, the clinical benefit of adjunctive corticosteroid therapy in patients with community-acquired pneumonia (CAP) remains
controversial.
Objective: The present study evaluated the effects of adjunctive corticosteroid
therapy on hospitalized patients with CAP.
Methods: We retrospectively studied 98 patients with CAP having definitive
etiologies who visited the Toranomon Hospital between April 2006 and April
2010.
Results: The patients included 49 men and 49 women with a mean age of 64 years
(range: 19-100). Underlying diseases included diabetes mellitus (n=23), malignancy (n=21) and chronic obstructive pulmonary diseases (n=7). The Pneumonia
Severity Index (PSI) was I in 20 patients, II in 25, III in 21, IV in 30, and V
in 2. Causative pathogens were Streptococcus pneumoniae (n=33), Haemophilus
influenzae (n=25), Mycoplasma pneumoniae (n=22), and others (n=17). Of the
98 patients, 67 were treated with standard antimicrobial therapy and 31 were
treated antibiotics and systemic steroids (prednisolone 15-60 mg/day). Clinical
characteristics were similar between the steroid and nonsteroid groups, except that
PSI was higher in the steroid group. In the steroid group, the number of patients
with a clinical cure at days 7 and the median length of hospital stay were 11 (35%)
and 15.1 days, respectively, while those in the nonsteroid group were 36 (55%)
and 14.5 days, respectively (p = 0.08, and p = 0.43, respectively).
Conclusion: Adjuncive corticosteroid therapy along with antibiotics does not
improve the outcome of CAP in hospitalized patients.

P4379
The spectrum of bacterial resistance in the lower respiratory tract infections
in Oradea Pneumology Hospital in 2011
Lavinia Davidescu, Natalia Zaporojean. Pneumology, Pneumology Hospital,
Oradea, Bihor County, Romania
Aim: Estimation of pathogen resistance (Enterobacteriaceae: Klebsiella, E. coli,
Proteus, Enterobacter, Pseudomonas) isolated from different pathological products
to antibiotics currently used in clinical practice: ampicillin, ampicillin + sulbactam,
amoxicillin + clavulanic acid, cefotaxime, ceftazidime, ceftriaxone.
Material and method: Sensitivity and resistance of these pathogens to antibiotics was determined by performing diffusion antibiogram from bacterial cultures
isolated from pathological products collected from patients diagnosed with lower
respiratory infections and admitted to the Pneumology Hospital Oradea in 2011. In
carrying out our study were used 4358 bacterial cultures isolated from pathological
products: sputum, bronchial lavage, bronchial aspirate.
Results and conclusions: From 4358 bacterial cultures, 128 were represented by
Klebsiella, 68 of E. coli, 131 of Pseudomonas, 40 of Enterobacter, 98 of S. aureus,
8 of Proteus. At Meropenem, Pseudomonas spp became resistant, Klebsiella and
Proteus sensitivity did not change, while Staphylococcus sensitivity decreased
although it remained responsive to this antibiotic. E. coli has retained sensitivity to
the action of Ampicillin +Sulbactam.In contrast to the others germs, that we found
a tendency to the development resistance to Ampicillin + Sulbactam, only E. coli
and Klebsiella species have intermediate sensitivity to Ampicillin + Sulbactam.
At Klebsiella and Enterobacter we found tendency to installation of resistance to
this antibiotic. We noticed a tendency to definitive Ampicillin resistance at the
following pathogens: E. coli, Klebsiella ssp, Enterobacter spp, Proteus ssp.
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Pulmonary nocardiosis in a teaching hospital in the Central Anatolia of
Turkey: Clinical experience in 26 patients
Fatma Sema Oymak 1 , Nuri Tutar 1 , Duygu Percin 2 , Orhan Yildiz 3 , Aydin Unal 4 ,
Afra Yildirim 5 , Fatih Kurnaz 6 , Asiye Kanbay 1 , Hakan Buyukoglan 1 ,
Inci Gulmez 1 , Ramazan Demir 1 . 1 Department of Chest Diseases, Erciyes
University Medical Faculty, Kayseri, Turkey; 2 Department of Microbiology,
Erciyes University Medical Faculty, Kayseri, Turkey; 3 Department of Infectious
Diseases and Clinical Microbiology, Erciyes University Medical Faculty, Kayseri,
Turkey; 4 Department of Internal Diseases, Nephrology Unit, Erciyes University
Medical Faculty, Kayseri, Turkey; 5 Department of Radiology, Erciyes University
Medical Faculty, Kayseri, Turkey; 6 Department of Internal Diseases, Hematology
Unit, Erciyes University Medical Faculty, Kayseri, Turkey
Pulmonary nocardiosis (PN) is an uncommon but severe infection caused by Nocardia spp., which can behave either as opportunistic or primary pathogens. The
diagnosis of PN can easily be missed. The purpose of this retrospective study is
to review the predisposing factors, clinical symptoms, microbiologic, radiographic
characteristics, diagnostic procedures, treatment and outcome of the patients with
PN confirmed positive culture, diagnosed in a teaching hospital over the last 11
years. Twenty- six (20 men and 6 women) adult patients with a mean age at time
of 49 years (range:21 to72 years) were identified with PN. Half of the patients had
disseminated nocardiosis (8 with dissemination to central nervous system, 5 with
soft tissue and cutaneous abscess). The predisposing conditions were treatment of
steroids (88%), chronic lung diseases (31%), transplantation (19%) and malignancy
(19%). Mean time to diagnosis was 31 days. In 21 patients (80%), the infection
occurred outside the hospital setting. Respiratory tract sampling using noninvasive
techniques had a diagnostic yield of 81%, while specimens from invasive methods
had a yield of 37%. The radiological changes were diverse and non-specific. Nocardia asteroides type VI (N.cyriacigeorgica) and N.farcinica were the commonest
species.Treatment was started empirically, modified according to the antimicrobial
susceptibility pattern, and then continued for 6–12 months. Overall mortality was
58%, with death being caused by the Nocardia infection in 7 patients (27%).PN is
a rare infection and mainly affects immunocompromised patients. Higher index of
suspicion is needed for earlier diagnosis and treatment to improve prognosis.

Background: It is unknown whether the ISWT requires maximal effort in subjects
of different ages.
Objective: To evaluate if the ISWT requires maximal effort in healthy subjects of
different ages.
Methods: 331 individuals (158 men) performed two ISWT, allowing more than
12 levels of the test, if necessary. The participants were separated into six groups
according to their age (G1: 18-28, G2: 29-39, G3: 40-50, G4: 51-61, G5: 62-72
and G6: 73-83 years). Heart rate (HR) and symptoms of dyspnea and fatigue were
recorded. HR achieved at the end of the test was expressed as a percentage of the
maximum heart rate (HRmax ).
Results: 31% of the subjects achieved more than 12 speed levels. The majority
of subjects reached HR values greater than 90% of HRmax at the end of the
test with a median [interquartile range] of: G1: 100[95-104]; G2: 100[96-105];
G3: 102[97-107]; G4: 99[91-105]; G5: 95[87-106] and G6: 95[90-109]%HRmax .
Regarding symptoms, all groups showed higher values of dyspnea and fatigue
at the end of the test (p < 0.05). A multivariate analysis (logistic regression)
identified that female gender (odds ratio: 3.3 [95% confidence interval:1.4-8.1],
worse performance in the ISWT (low: 4.2 [1.7-10.2]; normal: 2.6 [1.3-5.4] versus
high performance) and older age (4.7 [1.7-12.9]) increased the chance for not
achieving 90% of HRmax at the end of the ISWT.
Conclusion: The Incremental Shuttle Walking Test is a field test that requires
maximum effort for most healthy individuals, and for that it is necessary to extend
the test beyond twelve speed levels. Female gender, older age and worse performance in the test are the determinants for not reaching maximal effort during the
ISWT.

P4383
Are 30 minutes of rest between two incremental shuttle walking tests enough
for cardiovascular variables and symptoms to return to baseline values?
Laís Regina Ribeiro 1,2 , Rafael Mesquita 1,2 , Myriam Fernanda Merli 1,2 ,
Cristiane Gonçalves 1,2 , Daniela Hayashi 1,2 , Josiane Felcar 1 ,
Vanessa Suziane Probst 1,2 . 1 Centro de Pesquisa em Ciências da Saúde (CPCS),
Universidade Norte do Paraná (UNOPAR), Londrina, PR, Brazil; 2 Programa de
Mestrado Associado UEL-UNOPAR em Ciências da Reabilitação, Universidade
Norte do Paraná (UNOPAR), Londrina, PR, Brazil
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Predicting the risk of falls in patients with COPD: Does age matter?
Alda Marques 1,2 , Joana Cruz 1 , Daniela Figueiredo 1,2 . 1 Escola Superior de Saúde
da Universidade de Aveiro (ESSUA), University of Aveiro, Portugal; 2 Unidade de
Investigação e Formação Sobre Adultos e Idosos (UnIFai), University of Porto,
Portugal
Introduction: The extrapulmonary manifestations of COPD have been associated
with deficits in mobility and balance, which potentiate the risk of falls. This is
more evident in advanced COPD. However, research in the risk of falling in this
population is scarce. Furthermore, as deterioration of balance increases with age,
it is important to understand how age influences the fall risk in these patients.
Aim: To assess the risk of falls in different age groups of patients with advanced
COPD.
Methods: Fifty-five outpatients with COPD (GOLD III and IV) were recruited.
The risk of falling was assessed using the Timed Up & Go (TUG) test. Two TUG
tests were performed and the best performance was considered. Participants (39
males) were divided into 4 groups according to their age: <60 (n=11; G1), 60-69
(n=11; G2), 70-79 (n=20; G3) and 80-99 years old (n=13; G4).
Results: The mean TUG time for each group was G1 11.03±3.11; G2 10.73±1.36;
G3 11.22±4.35; G4 14.34±4.87 seconds. No statistical significant differences between groups were found. However, all groups presented worse values than the
average performance of their age-matched healthy peers1 .
Conclusion: Patients with advanced COPD exhibit changes in balance and are
at risk of falling, regardless of their age. The results suggest that pulmonary
rehabilitation, a recommended standard of care for patients with COPD aimed
to optimize functional status and increase participation, should include a specific
component of balance training and strategies to prevent falls, to restore the highest
possible level of independent function in this population.
Reference:
[1] Bohannon, R.W., Reference Values for the Timed Up and Go Test: A Descriptive Meta-Analysis. J Geriatr Phys Ther 2006; 29(2):64-68.

P4382
Does the incremental shuttle walking test (ISWT) require maximal effort in
healthy subjects of different ages?
Cristiane Golias Gonçalves 1,2 , Rafael Mesquita 1,3 , Daniela Hayashi 1,2 , Josiane
Marques Felcar 1,3 , Fábio Pitta 2,3 , Karen Barros Parron Fernandes 1,2 , Vanessa

Suziane Probst 1,3 . 1 Centro de Pesquisa em Ciências da Saúde (CPCS), Centro de
Ciências Biológicas e da Saúde (CCBS), Universidade Norte do Paraná
(UNOPAR), Londrina, Brazil; 2 Programa de Mestrado Associado UEL-UNOPAR
em Ciências da Reabilitação, Universidade Estadual de Londrina (UEL) e
Universidade Norte do Paraná (UNOPAR), Londrina, Brazil; 3 Laboratório de
Pesquisa em Fisioterapia Pulmonar (LFIP), Universidade Estadual de Londrina
(UEL), Londrina, Brazil

Background: The Incremental Shuttle Walking Test (ISWT) is commonly performed twice for purposes of reproducibility, with in general, 30 minutes of rest
between the tests. However, it is unknown if the 30 minutes’ rest is sufficient for
stabilization of cardiovascular and symptomatological variables.
Aim: To investigate if 30 minutes of rest between two ISWTs are enough for
cardiovascular and symptomatological variables to return to baseline values in
healthy subjects of different ages.
Methods: 457 healthy subjects (154 men, 63[45-70] years, 27[24-30] kg/m2 ) were
assessed and separated into quartiles according to their age: Q1 (18 to 45 years,
n=117), Q2 (46 to 63 years, n=116), Q3 (64 to 70 years, n=121) and Q4 (71 to
83 years, n=103). Two ISWTs were performed with at least 30 minutes of rest in
between, and heart rate (HR), blood pressure (BP) and symptoms of dyspnea and
fatigue were assessed before and after the tests.
Results: The HR before the ISWT was higher in the second test compared to the
first one in the whole group and in all subgroups (p<0.0001 for all). The systolic
BP was higher before the second test only in the whole group (p=0.04). Regarding
symptoms, fatigue showed statistical significance only in Q1 (p=0.02), being higher
before the second test compared to the first. Diastolic BP and symptoms of dyspnea
were similar before the two ISWTs in the whole group and in all subgroups.
Conclusions: 30 minutes of rest between two ISWTs are not enough for the
cardiovascular system to return to baseline values in healthy subjects, regardless of
age. For perceived symptoms of dyspnea, this amount of rest seems to be enough.

P4384
Predictors for longitudinal change in 6-minute walk distance in COPD
patients
Bente Frisk 1,2 , Birgitte Espehaug 1 , Jon Andrew Hardie 2 , Liv Inger Strand 4 ,
Rolf Moe-Nilssen 4 , Tomas M. Eagan 5 , Per S. Bakke 2 , Einar Thorsen 2,3 . 1 Center
for Evidence Based Practice, Bergen University College, Bergen, Norway;
2
Institute of Medicine, University of Bergen, Norway; 3 Dept. of Occupational
Medicine, Haukeland University Hospital, Bergen, Norway; 4 Dept. of Public
Health and Primary Health Care, University of Bergen, Norway; 5 Dept. of
Thoracic Medicine, Haukeland University Hospital, Bergen, Norway
Introduction: The 6-min walk distance (6MWD) is widely used to evaluate exercise capacity in patients with Chronic Obstructive Pulmonary Disease (COPD),
and is predictive of mortality and exacerbations.
Aims: To examine the change in 6MWD over 3 yrs in COPD patients and elucidate
factors at baseline that may predict the change.
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Methods: This prospective observational study included 389 patients aged 40-75
yrs, with clinically stable COPD in GOLD stage II-IV. Measurements at baseline
and after 1 and 3 yrs included 6MWD, spirometry, body mass index (BMI),
and assessment of smoking habits and exacerbations by questionnaires. Adjusted
generalized estimating equations (GEE) regression analyses were used to analyze
predictors for change in 6MWD.
Results: There was no significant change in 6MWD from baseline to 1 yr for
any GOLD stage, or from baseline to 3 yrs for patients in GOLD II. For GOLD
III (β= -36 m, 95% CI=-55, -17) and IV (β=-86 m, 95% CI= -138, -33) 6MWD
decreased (fig.1). In the multivariate GEE forced expiratory volume in one second
(FEV1 ) (p<0.001), forced vital capacity (p<0.001), age (p<0.001), exacerbations
(p=0.018), BMI (p=0.001) and pack years (p=0.003) were predictors for 6MWD,
though only FEV1 predicted change over time (p=0.003).

Material and methods: Twenty-two patients (VEF1 47±13%) underwent two
IStTs (IStT-1 and IStT-2, height of 20 cm) and a CE. For the IStT, the initial step
rate was set at 10 steps/min and was increased by one step every 30 seconds. The
stepping rate was dictated by an audio signal played on a CD.
Results: Despite significant differences in peak VO2 (1.18±0.36 L for 1.26±0.41
L and 1.26±0.43 L, respectively), no differences were observed for VE, L/min
(42.0±13.9, 42.5±14.6, 41.2±13.7, respectively) and for heart rate expressed as a
percentage of the predicted rate (89±12, 90±13, 88±11, respectively). The desaturation was significantly lower for CE compared to IStT-1 or IStT-2 (-3.4±3.4%,
-6.3±4.9%, -6.3±4.0%, respectively). Both IStTs showed highly reproducible
VO2 peaks (intraclasse correlation coefficient (ICC)=0.99) and number of steps
(ICC=0.98). A strong correlation was found between the work performed on the
IStT [step height (m) x number of steps x weight (kg) x 0.16357] and peak VO2
on CE (r=0.93).
Conclusion: A symptom-limited incremental step test, externally paced, elicits
maximal cardiopulmonary and metabolic responses, and is well tolerated and
reproducible in patients with COPD.

P4387
The impact of MRC classification on daily physical activity and physical
health-related quality of life in mild to moderate COPD
Hans Van Remoortel 1,2 , Miek Hornikx 1,2 , Heleen Demeyer 1,2 , Kristien De
Bent 3 , Erica Balligand 3 , Laurence Vrancken 3 , Chris Burtin 1,2 , Daniel Langer 1,2 ,
Marc Decramer 1,2 , Rik Gosselink 1,2 , Wim Janssens 2,3 , Thierry Troosters 1,2 .
1
Rehabilitation Sciences, Katholieke Universiteit Leuven, Faculty of Kinesiology
and Rehabilitation Sciences, Leuven, Belgium; 2 Respiratory Division and
Pulmonary Rehabilitation, University Hospital K.U. Leuven, Belgium; 3 Clinical
Trial Unit, Department of Pneumology, University Hospital K.U. Leuven, Belgium

Figure 1. Mean 6MWD (unadjusted) by GOLD stage.

Conclusion: Patients in GOLD stage II maintained 6MWD at 3 yrs, while patients
in GOLD III and IV reduced 6MWD significantly. FEV1 was a strong predictor
for longitudinal change in 6MWD.

P4385
Twelve-minute walking distance predicts COPD mortality
R. Harpa Arnardóttir 1,2,3 , Christer Janson 1 , Hans Hedenström 1 ,
Margareta Emtner 1 . 1 Department of Medical Sciences, Uppsala University,
Uppsala, Sweden; 2 School of Health Sciences, University of Akureyri, Iceland;
3
Rehabilitation Unit, Akureyri Hospital, Akureyri, Iceland

Dyspnea, reduced physical activity (PA) and impaired health-related quality of
life (HRQL) are common features in COPD. This study aimed to investigate the
impact of dyspnea on PA and HRQL in mild/moderate COPD.
Fifty-three subjects with COPD and 60 smoking controls were recruited. Medical Research Council (MRC) classified patients by symptoms of dyspnea. The
SenseWear Armband was worn for 7 days and time spent in at least moderate
intense PA and amount of steps served as PA estimates. HRQL was assessed by
the SF-36 physical functioning score and the EQ5D general health VAS score.
Table 1. Patient characteristics

Background: Patients in pulmonary rehabilitation (PR) suffer from poor lung
function, exercise capacity and health-related quality of life (HRQoL). Some of
these factors have been shown to relate to mortality in COPD. Drop-out from
clinical PR-studies is often high and might indicate worse prognosis in that group.
Aims: To measure the five-year survival of 89 COPD-patients enrolled in a fourmonth PR at Uppsala University Hospital and investigate if the 12 min walking
distance (12MWD), peak exercise capacity (Wpeak), HRQoL and being able to
fulfill the training period had prognostic value for survival.
Methods: Lung function (FEV1 , VC), 12MWD, Wpeak and HRQoL (SF-36) were
measured at baseline. Of 89 included patients, 53 fulfilled the PR-program.
Results: Mean baseline FEV1 was 34±12 (% pred.) and most patients had GOLD
stages III or IV. Mean follow-up time was 1732±324 days. Twenty patients (22%)
died during follow-up. Causes of death were cancer (n=9), COPD (n=6) and
cardiovascular diseases (n=5). Survival among drop-outs and fulfillers (mortality
31% and 17%, respectively) did not differ significantly (p=0.06). At baseline, survivors were younger than non-survivors (p=0.01) and had higher values of FEV1
(p=0.01), Wpeak (p=0.03) and 12MWD (p=0.0003), but HRQoL was similiar
in both groups. Cox proportional hazard analysis including age, FEV1 , Wpeak,
12MWD and the factor “drop-outs/fulfillers”, revealed low 12MWD (p=0.008) as
the only significant mortality predictor in the model, with HR= 0.82 (95% CI:
0.7-0.95), per 50 m increase. With 12MWD < 850 m (= median), relative risk of
dying within five years was 4.4 (95% CI:1.2-16.9; p = 0.03).
Conclusion: 12MWD is a strong predictor of survival in patients with COPD.

P4386
A symptom-limited incremental step test determines maximal physiological
responses in patients with COPD
Simone Dal Corso 1 , Carla Malaguti 2 , Anderson Alves de Camargo 1 ,
Meyer Izbicki 3 , Luiz Eduardo Nery 3 . 1 Rehabilitation Sciences, Nove de Julho
University, Sao Paulo, SP, Brazil; 2 Human Physiology, Federal University of Juiz
de Fora, MG, Brazil; 3 Pneumology, Federal University of São Paulo, SP, Brazil
Background: Step tests (StTs) have been used to evaluate exercise tolerance and
effort-related hypoxaemia in different diseases. StTs can be classified as paced
(fixed rate) or self-paced cadence. However, an incremental step test (IStT) has
never been tested in COPD patients.
Aim: To compare maximal physiological responses between an IStT and symptomlimited incremental cycle ergometry (CE), and to test the reliability of the IStT in
patients with COPD on different days.

Age (y)
Gender,%male
BMI
FEV1 (%pred)
GOLD I/II, n
Moderate PA (min/day)
Daily steps

MRC1 COPD
(n=29)

MRC0 COPD
(n=24)

MRC1 smokers
(n=24)

MRC0 smokers
(n=36)

64±7
83
27.3±4.3
79±16*
15/14*
13[3-34]**
7051±3317

63±6
75
26.5±4.1
93±15
20/4
38[11-68]
9135±4586

63±5
62
27.3±4.1
106±15

61±7
75
26.3±4.1
104±13

40[23-59]
8667±2887

44[14-96]
9720±3780

*p<0.05 MRC1 vs MRC0, **p<0.05 MRC1 COPD vs MRC1 smokers.

Moderate intense PA was significantly reduced in MRC1 COPD compared to
MRC1 smokers and tended to be lower versus MRC0 COPD (p=0.10). A trend
for reduced daily steps in MRC1 COPD was observed versus MRC1 smokers and
MRC0 COPD, p=0.09. MRC1 COPD reported reduced physical functioning and
VAS scores versus MRC1 smokers and MRC0 COPD (70±19 vs 81±13 vs 91±7
for physical functioning, p<0.01 and 71±12 vs 77±7 vs 81±10 for VAS score,
p<0.05).
PA levels are reduced in symptomatic patients with mild to moderate COPD. MRC
classification, as proposed by the new GOLD guidelines, is useful in identifying
reductions in PA and (physical) HRQL, even in the early stages of COPD.

P4388
Does the energy expenditure of patients with COPD reflect their time spent
walking and intensity of walking in daily life?
Thaís Sant’Anna, Carlos Augusto Camillo, Renato Vitorasso, Anaisa Cortez
Vercese, Victoria Cristina Escobar, Nidia Aparecida Hernandes, Fabio Pitta.
Laboratory of Research in Respiratory Physiotherapy (LFIP), Department of
Physiotherapy, State University of Londrina, Londrina, Brazil
Introduction: The level of physical activity in daily life (PADL) is frequently expressed by energy expenditure (EE) measurement. However, patients with chronic
obstructive pulmonary disease (COPD) often present high EE due to increased
work of breathing, systemic inflammation and other factors. Thus, EE might not
be a good outcome to characterize PADL in this population.
Aim: To verify the influence of time spent walking, movement intensity and other
PADL variables on EE of patients with moderate to severe COPD.
Methods: The PADL of 53 patients (35men, 66±9yrs, FEV1 38±15%pred) was
evaluated by two activity monitors (DynaPort MiniMod and SenseWear). The
DynaPort mainly registers time spent walking (TW), standing, sitting, lying (TL),
and movement intensity during walking (MI). The SenseWear mainly registers
total energy expenditure (TEE) and active energy expenditure (AEE). Patients wore
both motion sensors in daily life during two consecutive weekdays (12hs/day).
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Results: Only TW (r=0.41) and TL (r= -0.31) significantly explained TEE (r2=0.40,
p<0.001). AEE was explained only by TW (r2=0.19, p<0.001). MI did not help
explaining TEE (p=0.16) or AEE (p=0.24).
Conclusions: Time spent walking and lying in daily life explained together 40%
of the variation in TEE, whereas time spent walking explained only 19% of AEE.
Furthermore, movement intensity did not affect significantly any variation in EE.
This suggests that assessment of time spent actively and inactively, movement
intensity and energy expenditure in daily life do not provide similar or related
information on the assessment of PADL in patients with moderate to severe COPD.

P4389
Comparison of outcomes of the Actigraph and the Dynaport activity monitor
in patients with COPD; results from PROactive
Juliana Maria Sousa Pinto 1 , Thierry Troosters 1 , Laurence Vranken 1 ,
Miek Hornikx 1 , Heleen Demeyer 1 , Wim Janssens 1 , Marc Decramer 1 ,
Judith Garcia-Aymerich 2 . 1 Rehabilitation Sciences and Respiratory Division, KU
Leuven and UZ Leuven, Leuven, Belgium; 2 Center for Research in Environmental
Epidemiology, CREAL, Barcelona, Spain
Activity monitors are increasingly used to assess physical activity. We aimed to
compare wearing time and walking between two activity monitors in COPD. Fifty
four patients (FEV1 62±22%pred, 6MWD 495±138m) wore the Actigraph (AG)
and Dynaport (DP) twice for 14 days with 14 days in between, in the frame of the
PROactive project. Wearing time (h/d); walking time(min/d) of DP (DPWT) and
steps/day of AG (AGsteps) were retrieved. Calculations were done on the mean
wearing and walking variables obtained over 28 days (Inter-patient correlations).
Intra-patient correlations were calculated over the 28 days obtained in each patient,
as well as between mean weekly values of the 4 weeks (6 contrasts).
Results: Wearing time of the AG and DP were strongly related (R=0.80 p<0.001).
Despite being worn on the same belt the DP reported 83±69min more wearing
time (p<0.001). Mean DPWT and AGsteps related strongly (R=0.90 p<0.001).
Median day-by-day correlations between AGsteps and DPWT was 0.88 (IQR 0.75
to 0.95). Week-to-week variability was large (AGsteps 424 range -8412 to 8083;
DPWT 6 range -79 to 120min). Median correlations of differences in 6 weekly PA
levels, (n=39) was good (median R=0.88 IQR 0.71 to 0.98).

Conclusion: These data show that both monitors provide comparable outcomes
and are capable of measuring differences between separate weeks of assessment.
The difference in wearing time needs clarification.

P4390
Cell phone based physical activity monitoring: A validation study
Filippo Gravante 1 , Emmanuel Stamatakis 2 , David Prieto 3 , Eleanor Main 1 .
1
Cardiorespiratory Sciences, UCL Institute of Child Health, London, United
Kingdom; 2 Epidemiology & Public Health, UCL Population Health, London,
United Kingdom; 3 Medical Statistic, London School Of Hygiene and Tropical
Medicine, London, United Kingdom

Figure 1. Tri-axial acceleration during different activities.

Pearson coefficient confirmed good correlation between phones and ActiGraph in
all activities (Figure 1).
Conclusion: Mobile phone accelerometers appear to be reliable and valid for
measuring PA. Further research is needed to confirm these data in a patient
population.

P4391
Walking speed and muscle strength are determinants of physical activity level
(PAL) – A cross-sectional study in COPD
Mikael Andersson 1,2 , Frode Slinde 3 , Anne Marie Grönberg 3,5 , Ulla Svantesson 4 ,
Christer Janson 2 , Margareta Emtner 1,2 . 1 Department of Neuroscience,
Physiotherapy, Uppsala University, Uppsala, Sweden; 2 Department of Medical
Science, Respiratory Medicine and Allergology, Uppsala University, Uppsala,
Sweden; 3 Department of Internal Medicine and Clinical Nutrition, Sahlgrenska
Academy at Gothenburg University, Gothenburg, Sweden; 4 Department of
Clinical Neuroscience and Rehabilitation, Sahlgrenska Academy at Gothenburg
University, Gothenburg, Sweden; 5 Department of Internal Medicine, Respiratory
Medicine and Allergology, Sahlgrenska Academy at Gothenburg University,
Gothenburg, Sweden
Introduction: Physical activity level (PAL) is a strong predictor of mortality in
patients with COPD, only explained to a small degree by lung function. If simple
measures that contribute in determining PAL were identified, this might be a
valuable addition to the routine assessment of patients.
Aims and objectives: The aim was to describe PAL and potential determinants in a
sample of COPD patients. Furthermore these predictors were used as independent
variables in a hierarchical multiple regression model to investigate their ability
to determine PAL (dependent variable) beyond that of lung function (FEV1, %
pred.).
Methods: In 69 patients (FEV1% pred. 43m16) resting metabolic rate (RMR) was
assessed by indirect calorimetry, and total energy expenditure (TEE) by activity
monitor (ActiReg) during a 7-day period. PAL was derived from TEE/RMR.
Walking speed (30-meter Walk Test, m/s) and isometric quadriceps strength
(SteveStrong, N) were assessed.
Results: (Preliminary data) Mean PAL was 1.47m0.18, self-selected walking
speed 1.01±0.23m/s and quadriceps strength 305±110N. The overall fit of the
final model was R2=0.34 (p<0.001).
Multiple regression model

Step 1
Step 2

Step 3

Background: Accelerometers are accurate and useful for monitoring Physical Activity (PA) in people with chronic lung disease (eg. COPD) and can help motivate
clients to comply with rehabilitation. However, they are expensive and largely
limited to research. Similar motion sensors are embedded within the majority of
newer mobile phones, which are widely accessible.
Aim: This study investigated whether the built-in accelerometers within mobile
phones may be valid and reliable for monitoring PA.
Method: A mobile phone application to record real time tri-axial acceleration was
developed. The accelerometer integrated within 2 mobile phones (HTC Wildfire
and HTC Desire HD) was compared to a validated accelerometer (ActiGraph
GT3X). Wearing all 3 devices, 7 healthy adults performed 7 different activities,
paced with a metronome, each repeated 7 times. Absolute values of 3D acceleration signals were summed and averaged over each time period. Reliability was
evaluated using Intra-class Correlation Coefficients (ICC). Concurrent validity was
assessed using a general linear model for repeated measures (GLM) and Pearson
correlation.
Results: The ICC for both phone devices ranged between 0.82 and 0.98. GLM and

Constant
FEV1 (%-predicted)
Constant
FEV1 (%-predicted)
30mWT (self-selected speed)
Constant
FEV1 (%-predicted)
30mWT (self-selected speed)
Quadriceps strength

B

SE B

1.259
0.005
1.028
0.004
0.272
0.968
0.004
0.208
0.000

0.059
0.001
0.092
0.001
0.087
0.092
0.001
0.087
0.000

Beta
0.415**
0.326**
0.341**
0.315**
0.260*
0.262*

R2 = 0.17 for step 1, R2-change = 0.11 for step 2, R2-change = 0.06 for step 3 (p<0.001).
**p<0.01, *p<0.05.

Conclusion: Measures of physical capacity and/or function are valuable complements to lung function in understanding PAL in COPD.

P4392
Upper limb strength and lung function as determinants of upper limb work
capacity in COPD
Jennifer Alison 1,2 , Peter Bye 3 , Zoe McKeough 1 . 1 Discipline of Physiotherapy,
The University of Sydney, NSW, Australia; 2 Department of Physiotherapy, Royal
Prince Alfred Hospital, Sydney, NSW, Australia; 3 Department of Respiratory
Medicine, Royal Prince Alfred Hospital, Sydney, Australia
Aim: To determine the relationship between upper limb strength, lung function
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and upper limb exercise capacity in people with chronic obstructive pulmonary
disease (COPD).
Methods: Repeated measures design. Participants were included if they had a
diagnosis of COPD, FEV1 /FVC ratio < 0.7. Exclusion criteria were an acute
infection in the prior month, or neurological, musculoskeletal or cardiovascular
conditions that limited upper limb exercise. Participants completed the following
assessments: spirometry, incremental supported arm exercise (SAE) to peak work
capacity on an arm ergometer, incremental unsupported arm exercise (UAE) to
peak capacity using an unsupported arm test (Takahashi, T. et al. JCRP 2003;23:2430), isometric upper limb strength measurements using a hand held dynamometer.
Dominant arm strength was calculated by the mean of the following strength
measurements: shoulder flexion & extension, horizontal abduction & adduction,
internal & external rotation and elbow flexion. SAE and UAE were performed in
random order based on concealed allocation sequence.
Results: 68 participants completed the study, mean (SD) age 65(8) yrs, FEV1
%pred 50 (17)%, FVC %pred 77 (17)%, FEV1 /FVC 0.48 (0.1). Peak oxygen
consumption (VO2peak ) for SAE and UAE was 0.80 (0.28) L/min and 0.71 (0.31)
L/min respectively. Dominant arm strength was 103 (29) Newtons. Multiple regression on VO2 SAE and VO2 UAE using combined dominant arm strength and
FEV1 %pred as predictors, accounted for 66% (p<0.001) and 55% (p<0.001) of
the variance, respectively.
Conclusion: Upper limb strength combined with FEV1 %predicted are significant
predictors of both supported and unsupported upper limb exercise capacity in
COPD.

P4393
The VE/VCO2 slope as a factor associated with the health status in patients
with COPD
Miek Hornikx 1 , Hans Vanremoortel 1 , Heleen Demeyer 1 , Kristien Debent 2 ,
Erica Balligand 2 , Laurence Vrancken 2 , Marc Decramer 2 , Rik Gosselink 1 ,
Wim Janssens 2 , Thierry Troosters 1 . 1 Rehabilitation Sciences and Physiotherapy,
KULeuven, Belgium; 2 Respiratory Rehabilitation, University Hospital, Leuven,
Belgium
Rationale: Submaximal exercise test outcomes are seldomly linked to health status
in patients with Chronic Obstructive Pulmonary Disease (COPD). Our aim was
to explore whether a poor ventilatory efficiency is associated with symptoms,
functionality and mental status in these patients.
Methods: 86 patients with COPD (FEV1 =70m22%) underwent an incremental
exercise test to determine the VE/VCO2 slope. To identify symptoms, activity
limitation and emotional dysfunction, the Chronic COPD Questionnaire (CCQ)
was used.
Results: Data on ventilatory efficiency and the subscore of each of the three
domains of the CCQ are presented in Table 1.
Table 1. General data
Parameter
VE/VCO2
CCQ_Symp (Points)
CCQ_Ment (Points)
CCQ_Funct (Points)
CCQ_Tot (Points)

Mean±Sd

Correlation Coefficient

29±6
1.8±1.1
1.5±1.2
1.3±1.1
1.6±1.0

0.20
0.20
0.30†
0.30*

Sd = Standard Deviation; CCQ_Symp = Symptom domain of CCQ; Mental state domain of CCQ;
Functional state domain of CCQ; Total CCQ score; † p<0.05; *p<0.01.

The VE/VCO2 slope is modestly related to functional status in COPD (R=0.30;
p=0.005) (Figure 1).

Figure 1. Correlation between the functional status domain of the CCQ and the VE/VCO2 slope
in patients with COPD.

Multiple stepwise regression analysis showed the VE/VCO2 slope to be the only
significant variable explaining the variance in CCQ_funct.
Conclusion: Ventilatory efficiency is modestly associated with functional status
in patients with COPD. Interventions, impacting on the VE/VCO2 slope may
potentially enhance the functioning of the patient.

P4394
Relationship between oxygen uptake kinetics and BODE index at the onset of
high-intensity exercise in moderate-to-severe COPD patients
Audrey Borghi-Silva, Thomas Beltrame, Michel Silva Reis, Luciana Maria
Malosa Sampaio Jorge, Ross Arena, Dirceu Costa. Physiotherapy Department,
UFSCar, Sao Carlos, SP, Brazil Physiotherapy Department, UFRJ, Rio de
Janeiro, RJ, Brazil Physiotherapy Department, UNI9, Sao Paulo, SP, Brazil
Background: Patients with chronic obstructive pulmonary disease (COPD) present
reduced exercise capacity due impaired oxygen uptake delivery-utilization, caused
primarily by pulmonary dysfunction and deleterious peripheral adaptations. Assuming that COPD patients present with slower VO2 and heart rate (HR) kinetics,
we hypothesized that this finding is related to degree of severity in according to
BODE index.
Aim: To evaluate the relationship between oxygen consumption (VO2 ) on-kinetics
during high intensity exercise and the BODE index in patients with COPD.
Methods: Twenty males with moderate to severe stable COPD and thirteen healthy
control subjects matched by age and gender were evaluated. Initially, COPD patients were screening by BODE index and then, all volunteers were submitted
to an incremental cardiopulmonary exercise testing, and subsequently, a constant
speed on a treadmill at 70%, for 6 minutes. The on-transient (first 360 seconds)
response of VO2 and HR was modeled according to a monoexponencial fit.
Results: VO2 and HR on-kinetics were slower in the COPD group than controls.
Additionally, VO2 on-kinetic parameters revealed a strong correlation (r=0.77,
p<0.05) between BODE scores and negative and moderate correlation between
walking distance (r=-0.45, p<0.05).
Conclusion: Our data show that moderate to severe COPD is related to impairment
of oxygen delivery and utilization during the onset of intense exercise. In addition,
there is a relationship between walking distance as well as BODE index with
VO2 on-kinetic behavior. Thus, the severity of COPD is reflected by progressive
slowing of VO2 on-kinetics.
Financial support: FAPESP.

P4395
Quantifying the variability of physical activity in daily life caused by
seasonality in smokers
Karina Couto Furlanetto, Jully Anne Felici, Gianna Kelren Waldrish Bisca,
Andrea Akemi Morita, Mahara Proença, Juliana Zabatiero, Leandro
Cruz Mantoani, Demetria Kovelis, Fabio Pitta. Departamento de Fisioterapia,
Laboratório de Pesquisa em Fisioterapia Pulmonar (LFIP), Universidade
Estadual de Londrina (UEL), Londrina, Brazil
Background: The level of physical activity in daily life (PADL) depends on
many factors, such as social, economical, physiological and demographic aspects.
Despite these many causes of variability, the influence of the seasons of the year
on PADL is unknown in smokers.
Aims: To compare changes in the level of PADL in apparently healthy smokers
who started in different climatic conditions a protocol aiming at improving PADL;
and to quantify the proportion of subjects who achieved 8000 steps/day before and
after the intervention.
Methods: 20 smokers with normal lung function were submitted to a 5-month protocol using booklets and pedometers (or step counters) in order to improve PADL
by aiming to increase the number of steps/day. They had their baseline PADL
assessed for 6 days with a pedometer during Spring/Summer (SS: n=10, 5 men,
51[39-59] years, BMI 26[23-29] kg/m2 , 36[14-49] pack-years) or Autumn/Winter
(AW: n=10, 5 men, 53[48-57] years, BMI 26[24-28] kg/m2 , 38[17-50] pack-years).
Reassessment was performed after the protocol, in the opposite climatic condition
as compared to baseline.
Results: Both groups improved their PADL after the protocol ( steps/day = SS:
3191[1888-4461] and AW: 2903[517-5377]; p=0.002 for both). There were no
between-groups statistical differences concerning baseline PADL, changes after
the protocol, and proportion of subjects who reach 8000 steps/day before and after
the protocol (SS: from 40% to 80%; AW: from 30% to 70%).
Conclusions: These preliminary results showed that climatic variation does not
incur in significant impact in the level of PADL in apparently healthy smokers,
since the same benefits could be achieved regardless of the seasonality.

P4396
Chest wall motion and volume changes with and without non-invasive
ventilation in patients with amyotrophic lateral sclerosis
Cristiana Magalhães, Mauro Vidigal, Danielle Vieira, Bruna Vieira,
Verônica Parreira. Educação Física, Fisioterapia e Terapia Ocupacional,
Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil
In Amyotrophic Lateral Sclerosis (ALS), inspiratory, expiratory, and bulbar muscles are altered, leading to chronic respiratory failure. Non-invasive ventilation
(NIV) can be used to improve gas exchange in this patient population.
Aim: To analyze the chest wall motion and operational volume changes in patients
with ALS with and without NIV in the supine position.
Method: Ten patients with ALS, aged 54±13 years were included. Optoelectronic plethysmography (BTS, Milan, Italy) was used to measure: tidal volume
of the chest wall (VtTcw), tidal volume of the pulmonary rib cage (Vtrcp), tidal
volume of the abdominal rib cage (Vtrca), tidal volume of the abdomen (Vtab),
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end-inspiratory (Veicw) and end-expiratory (Veecw) volumes of the chest wall,
respiratory frequency (f) and minute ventilation (VE). All patients were evaluated in the supine position with and without NIV for five minutes (Trilogy 100,
Respironics, USA) NIV was used in the spontaneous/timed mode, with inspiratory
and expiratory pressures of 14 cmH2O and 4 cmH2O, respectively.Paired t-tests
were used for statistical analyses (p<0.05).
Results: See Table 1.
Table 1. Chest wall motion and volume changes with and without NIV
Variable

Supine without NIV

Supine with NIV

p-value

0.4±0.2
29±15
13±5
58±15
18.9±4
18.5±4
19±9
6.9±2.5

0.6±0.2
32±15
11±6
57±18
19.4±3.9
18.8±4
21±11
10.7±4

0.025
0.572
0.180
0.830
0.008
0.019
0.212
0.013

Vtcw (L)
Vtrcp%
Vtrca%
Vtab%
Veicw (L)
Veecw (L)
f (irpm)
VE (L/min)

Conclusion: NIV led to significant increases in tidal, end-inspiratory, and endexpiratory volumes, with no changes in the contributions of the three chest wall
compartments.
Partly supported by FAPEMIG and CNPq.

P4397
Can breathing pattern parameters be differentiated between healthy and
severe asthma patients?
Wai Lo 1 , Anne Bruton 1 , Anna Barney 2 . 1 Faculty of Health Sciences, University
of Southampton, United Kingdom; 2 Institute of Sound and Vibration, University
of Southampton, United Kingdom
Abnormal breathing patterns during acute episodes of asthma are common. However, little is known about breathing pattern parameters (BPP) in severe asthma
(SA) patients during the asymptomatic phase, or how they relate to those in the
healthy population.
Aim: To determine which BPP differentiate SA patients from healthy controls.
Method: Ten SA patients and 10 healthy controls were recruited. BPP were monitored over a 30 minute period by respiratory inductive plethysmography. Recorded
BPP were: 1. Tidal volume (Vt); 2. Variability in tidal volume (VVt); 3. Expiration
time (Te); 4. Symptoms of hyperventilation (SH); 5. End-tidal carbon dioxide
(ETCO2 ). VVt was assessed by coefficient of variation (CV). Time series of breath
by breath Vt were inspected for abnormal pattern. SH were assessed by Nijmegen
questionnaire (NQ). ETCO2 was monitored by capnography. Differences between
healthy controls and SA patients were explored using one-way ANOVA.
Results: Mean NQ score was higher in SA patients than in healthy controls
(p=0.00). ETCO2 levels were significantly correlated with NQ score (r =-0.8, p
<0.01) in the SA patients but not in healthy volunteers (r= -0.6, p>0.01). Time
series analysis revealed sporadic episodes of frequent sighs in both groups. No
significant differences between groups for any BPP were identified.
Conclusion: The recorded BPP did not differentiate between the SA patients and
healthy volunteers in our small study. The higher SH found in the SA group do
not appear to be associated with differences in BPP. This study raised doubt that
there is a ’pattern’ that is common within the SA population and therefore BPP
must be considered on an individual basis.

P4398
Respiratory occupational therapy (OT) within a community respiratory
team: Referral and intervention patterns
Lynsey Wright, Jessica Callaghan, Claire Morris, Fran Dyer, Julia Bott.
Respiratory Care Team, Surrey Community Health, Chertsey, United Kingdom
Introduction: OT aims to maximise independence, occupational performance
and improve quality of life. Respiratory OT provides a specialist functional and
psychological dimension to assess and manage respiratory patients.
The psychological dimension is predominantly based on cognitive behavioural
therapy principles in anxiety, depression and hyperventilation management.
Aim: To determine the relationship between the intervention requested (whether
for psychological functioning (Psy F) and/or physical functioning (Phy F)) and the
intervention provided by respiratory OT.
Method: All referrals to West Surrey respiratory OT between January and December 2011, and the reason for referral and intervention provided were recorded.

Results: 239 OT referrals were recorded in 2011. 33 of these were excluded from
the analysis, as OT was not required or the patient had died.
Of the 206 patients who received OT, 47 required physical and psychological
intervention, however the intervention requested for 32 of these had been for
psychological and 15 for physical only.
Conclusion: We observe from the data that most referrals are for Psy F. However
a noticeable proportion of these also required intervention to address Phy F (need
identified at OT assessment).
Having received joint physical and mental health training, OT is well placed to
identify and address the link between psychological and physical symptoms, which
limit daily functioning, in this complex patient group. This supports the need for
the specialist respiratory OT role.

450. Progress in endoscopy for lung cancer

P4399
Analyzing images of endobronchial ultrasonography (EBUS) using histogram
to assist in the diagnosis of lung cancer
Kei Morikawa 1 , Noriaki Kurimoto 2 , Masamichi Mineshita 1 ,
Teruomi Miyazawa 1 . 1 Respiratory and Infectious Diseases, St. Marianna
University School of Medicine, Kawasaki, Kanagawa, Japan; 2 Chest Surgery, St.
Marianna University School of Medicine, Kawasaki, Kanagawa, Japan
Background: Recently, brushing and biopsy techniques of EBUS using a Guide
Sheath (EBUS-GS) is available for the diagnosis of lung cancer. Obstetrics and
gynecology fields have previously reported that quantification of sonographic
echogenicity with histogram were useful for the diagnoses of tissue.
Aim: To evaluate whether histogram data collected from EBUS-GS images can
contribute to the diagnosis of lung cancer or not.
Methods: Fifty clear EBUS images (25 lung cancer and 25 inflammatory disease)
were included in this study. The region of interest (ROI), was set within a 5mm
radius from the EBUS probe with 400 pixels (20×20). Histograms were created
and compared using imageJ software, with a width of the histogram: (maximum
– minimum gray scale)/256 (full gray scale) × 100 (%), height of the histogram:
(maximum pixel counts), and the standard deviation of the histogram.
Results: The diagnosis yield by the width of the histogram were sensitivity of
84%, specificity of 88%, and positive predictive value of 87% when the cut-off
level was 22 for lung cancer. Standard deviation of histograms also contribute
to diagnosis of lung cancer, sensitivity of 80%, specificity of 88%, and positive
predictive value of 87% when the cut-off level was 10.7. Height of the histogram
was not useful due to low sensitivity.
Conclusion: The width and standard deviation of EBUS image histograms were
useful in differentiating lung cancer from inflammatory lesion.
P4400
Aberrant methylation in lung cancer identified by EBUS-TBNA as a marker
of advanced staging
Laura Millares 1 , Laia Setó 2 , José Sanz 2 , Mariona Llatjos 2 , Felipe Andreo 2 ,
Eva Castellà 2 , Eduard Monsó 3 . 1 Department of Pneumology, CIBERES,
Germans Trias i Pujol Health Sciences Research Institut, Badalona, Barcelona,
Spain; 2 Department of Pneumology, CIBERES, Germans Trias i Pujol Hospital,
Badalona, Barcelona, Spain; 3 Department of Pneumology, CIBERES,
Corporació Parc Tauli, Sabadell, Barcelona, Spain
Introduction: Aberrant methylation of DNA results in gene silencing and is frequently observed in tumours from lung cancer patients. Methylation aberrancies
can also be detected in lymph nodes,but it is unknown if the assessment of the
nodal methylation status may identify more advanced stages of the disease
Objective: To determine the relationship between the methylation status of 5 genes
in metastatic lymph node and tumours samples obtained by EBUS-TBNA and the
presence of an advanced stage of lung cancer

Table 1. Intervention requestion
Phy F
n= 66 28%

Psy F

Phy & Psy F

n= 141 59%

n= 32 13%

Table 2. Intervention provided
Phy F
n= 45 22%

Psy F

Phy & Psy F

n= 85 41%

n= 76 37%
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Methods: Nodal and tumour samples positive for lung cancer were obtained with
EBUS-TBNA. The methylation status of DAPK, p16, RASSF1, APC and CDH13
genes was determined by methylation-sensitive high resolution melting
Results: 23 samples were analysed, 15 samples (12 mediastinal nodes, 1 lobar
node and 2 tumour) were early cases of lung cancer (T1/T2) and 8 (4 mediastinal
nodes, 3 lobar nodes and 1 tumour) more advanced lung cancer (T3/T4). Percentages of methylated samples for each gene according to T staging are shown in
the figure.The samples from patients with a more advanced stage of lung cancer
had significantly more genes methylated (p=0.043) than the samples from patients
with early lung cancer.
Conclusion: The level of methylation in tumour cells obtained from lymph nodes
and/or tumours accessible to EBUS-TBNA is higher in patients with more advanced
stages of lung cancer, identified by a higher T staging
Funded FIS09/01612.

P4401
Sampling of ipsilateral mediastinal nodes by EBUS-TBNA in lung cancer
staging
Angrill Nuria 1 , Marco Solis 2 , Laia Setó 1 , Ricardo Garcia 3 , Eduardo De
Miguel 3 , M. Nuñez 4 , M. Botana 4 , Alberto Fernandez 4 , Enrique Cases 5 ,
Rosa Cordovilla 6 , Felipe Andreo 7 , Jose Sanz-Santos 7 , Mireia Serra 1 ,
Miguel Gallego 1 , Eduard Monsó 1 . 1 Neumologia, Hospital Universitario del Parc
Tauli, Sabadell, Barcelona, Spain; 2 Neumologia, Hospital Maria Ferrer, Buenos
Aires, Argentina; 3 Neumologia, Hospital 12 de Octubre, Madrid, Spain;
4
Neumologia, Complexo Hospitalario Xeral Cies, Vigo, Spain; 5 Neumologia,
Hospital Universitario La Fe, Valencia, Spain; 6 Neumologia, Hospital General
de Salamanca, Salamanca, Spain; 7 Neumologia, Hospital Germans Trias i Pujol,
Badalona, Barcelona, Spain
Background: Endobronchial ultrasonography transbronchial needle aspiration
(EBUS-TBNA) has shown its usefulness in lung cancer (LC) staging. However,
determinants of negative predictive value (NPV) are not well known.
Aim: To determine clinical characteristics of LC that are associated to a low NPV,
that will allow a more accurate selection of patients needing additional staging
techniques before surgery in front of a negative result of EBUS-TBNA.
Materials and methods: - NPV of EBUS-TBNA for the identification of mediastinal spread of LC was calculated in patients staged with EBUS-TBNA and
treated surgically, performed lymph node dissection during surgery.
Results: 145 patients with T1 (n=55), T2 (n=80) and T3 (n=10) were studied.
48 patients (33.1%) showed mediastinal lymphadenopathy (ML) at computed
tomography (CT). EBUS-TBNA got a representative sampling of ipsilateral low
laterotracheal and subcarinal regions in 127 patients (87.6%), and 4R, 4L and 7 in
105 patients (72.4%). The result was false negative regarding mediastinal lymph
dissemination in 20 patients (13.8%). The identification of mediastinal lymph
nodes on CT was significant predictor of false negative EBUS-TBNA exploration
(22.9 versus 9.3%, p=0.02). Unrepresentative ipsilateral mediastinal sampling (50
Vs 8.7%, p<0.001) and unrepresentative sampling in 4R, 4L and 7 (32.5% Vs
6.7%, p<0.001) were significant predictors of a FN. In multivariate analysis, ML
on CT (OR 3.39,95%CI 1.15-10) and insufficient sampling (OR 10.66,95%CI
3.29-34.55) were independent variables of a low NPV.
Conclusions: EBUS-TBNA achieved a successful lymph node sampling of mediastinal regions ipsilateral to the tumor in over 85% of patients.
Funded by FIS FIS 0901612.

P4402
Relationship between qualitative analysis of lung tumors using integrated
backscatter-intravascular ultrasound (IB-IVUS) and pathological diagnosis
Fumitaka Ito, Yasushi Ohno, Koumei Yanase, Fumihiko Kamiya, Hidenori Mori,
Junki Endo, Norihiko Funaguchi, Masanori Kawasaki, Shinya Minatoguchi.
Second Department of Internal Medicine, Gifu University School of Medicine,
Gifu, Japan
Introduction or background: End-bronchial ultrasound is used by a supersonic
wave image to confirm the position relations of a tumor and the participation
bronchus through a bronchoscope. However, the diagnosis of the organization
property of the tumor is difficult. We used integrated backscatter(IB) value which
analyzed the reflection wave of the supersonic wave signal in the coronary arteries
of human, and was calculated, and enabled a vascular wall organization property
diagnosis.
Aims and objectives: The purpose of the study measures integrated backscatter
(IB) by end-bronchial ultrasound for the diagnosis of the lungs tumor and analyzes
it by comparing a tumor and the distinction of the normal tissue with surgical
resection.
Methods: We analyzed lungs tumor and normal lungs organization provided from
an operation specimen. We observed relations with the structure of the organization
about the lungs tumor.
Result: Surgery excision lungs tumor were 35 non-small-cell lung cancer (squamous cancer 9 examples, non-squamous cancer 26 examples). IB value showed
lower value in non-small cell lung cancer tissue compaired with normal lung tissue.
The necrosis had low IB value, and IB value showed a high value at fibrosis tissue.
High cell density tumor showed lower IB level than low cell density tumor.
Conclusion: If the distinction of the normal tissue and tumor tissue is possible
and applies it to an endoscopic diagnosis by measuring lungs tumor, normal lung,

IB value of the pathology organization diagnosis and invasive level of the tumor
may be enabled by bronchus endoscope echo examination.

P4403
Diagnostic yield, clinical impact and cost aspect of EBUS-TBNA in
mediastinal staging in lung cancer
Niels Claessens 1 , Klaartje Maas 2 , Alain Kummer 1 , Franz Schramel 3 .
1
Pulmonology, Sint Antonius Hospital, Nieuwegein, Netherlands; 2 Pulmonology,
Medisch Centrum Haaglanden, The Hague, Netherlands; 3 Pathology, Sint
Antonius Hospital, Nieuwegein, Netherlands
Background: In lung cancer minimally invasive staging of the mediastinum
with endobronchial ultrasonography with transbronchial needle aspiration (EBUSTBNA) has become an important alternative to the gold standard of mediastinoscopy.
Aims: First: To determine the diagnostic yield of EBUS-TBNA and calculate the
reduction in number of mediastinoscopies that can be achieved when this technique
is used as initial modality for mediastinal staging in lung cancer. Second: Calculate
the reduction in health care costs when EBUS-TBNA is used in this setting.
Methods: In a retrospective cohort study all patients in our hospital in whom
EBUS-TBNA was performed for mediastinal staging in lung cancer from September 2008 until January 2011 were identified and the results of EBUS-TBNA
were analysed. If metastatic tumour cells were found there was no indication for
additional mediastinoscopy. Diagnostic yield of EBUS-TBNA and the number of
mediastinoscopies that were avoided were calculated, as well as the achieved cost
reduction.
Results: EBUS-TBNA was performed on 77 patients for mediastinal staging: 47
male and 30 female, average age 62.1 years (extremes 39-81). In 51% of patients
(39/77) mediastinal lymph node metastasis were found and mediastinoscopy could
be avoided. Sensitivity, specificity, positive predictive value, negative predictive
value and diagnostic accuracy were 91%, 100%, 100%, 80% and 93% respectively.
The achieved cost reduction was 321 per patient (31%).
Conclusion: Mediastinoscopy can be avoided in more that 50% of lung cancer
patients when EBUS-TBNA is used as initial staging modality for mediastinal
staging, leading to a significant reduction of health care costs.

P4404
Adequacy of endobronchial ultrasound transbronchial needle aspiration
samples in the sub-typing of non small cell lung cancer
Georgina Esterbrook, Sujo Anathhanam, Paul Plant. Respiratory Medicine, St.
Jame’s University Hospital, Leeds, United Kingdom
Introduction: The histological sub-typing of non small cell lung cancer (NSCLC)
has become increasingly important due to advances in systemic therapy. There are
now important differences in the treatment of squamous and non-squamous cancers. Non-squamous cancers (particularly adenocarcinomas) are also suitable for
targeted therapy if the epidermal growth factor receptor (EGFR) genetic mutation
is present.
Diagnosis is frequently made by fine needle aspiration from lymph node metastases.
Objectives: To analyse endobronchial ultrasound transbronchial needle aspiration
(EBUS TBNA) data to establish our NSCLC not otherwise specified (NOS) rate
and determine the technical success of EGFR testing.
Methods: All EBUS TBNA procedures performed at Leeds Teaching Hospitals
between February 2009 and November 2011 were analysed. Data was collected
on the indication, final histological diagnosis and whether EGFR mutation testing
was possible.
Results: Data from 391 procedures was analysed. The indication was staging of
malignancy in 345 patients and suspected non-malignant disease in 48 patients.
Malignant disease was diagnosed in 204 patients (52.2%), small cell 43, squamous
cell 64, adenocarcinoma 40, adenosquamous 2, large cell 12, NSCLC NOS 31 and
malignant disease of non lung primary 12.
The number of cases of NSCLC NOS was 31 of 149 NSCLCs. The NOS rate was
20.8%.
EGFR testing was requested in 36 patients. The sample was sufficient to allow
testing in 32 patients (88.8%).
Conclusion: This data shows that EBUS TBNA samples are of adequate size to
allow the determination of NSCLC sub-type and EGFR mutation status provided
appropriate laboratory techniques are used.

P4405
How do cytology samples compare with histology specimens when used for
EGFR testing in patients with NSCLC?
Shahul Leyakathali khan, Mohammed Haris, Sarah Diver, Jane Edwards,
Mohammed Munavvar. Respiratory Medicine, Royal Preston Hospital, Preston,
United Kingdom Respiratory Medicine, Royal Preston Hospital, Preston, United
Kingdom Medicine, Royal Preston Hospital, Preston, United Kingdom Pathology,
Royal Preston Hospital, Preston, United Kingdom Respiratory Medicine, Royal
Preston Hospital, Preston, United Kingdom
Background: With the evolution of individualised treatment strategies in non
small cell lung cancer (NSCLC), it is becoming increasingly important to obtain
adequate tissue for accurate pathologic sub-typing and molecular testing. In most
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cases diagnosis and staging is done using small biopsies or cytology specimens
obtained by minimally invasive techniques.
Aim: To compare the adequacy of cytology and histology samples used for
epidermal growth factor receptor (EGFR) mutation screening.
Methods: Retrospective study of 135 consecutive samples obtained from NSCLC
patients between Jan 2010 and Dec 2011.
Results: Of the 135 samples sent for EGFR testing, 13 were positive, 115 negative
and 7 were considered inadequate or failed molecular testing. 106 had adenocarcinoma, 11 adenosquamous, 13 NSCLC-NOS(not otherwise specified), 4 squamous
and 1 small cell. Positive EGFR was noted in 4 cytology and 9 histology samples
(p=0.27).
Cytology samples include 46 endobronchial ultrasound (EBUS) guided fine needle
aspiration (FNA), 8 pleural fluid, 7 ultrasound guided or superficial FNAs from
lymph nodes or masses, 1 transbronchial (mini-probe), 2 bronchial washings and
2 brush biopsies. Histology biopsies include 29 endobronchial biopsies, 19 CT
guided lung biopsies, 8 thoracoscopic and 1 ultrasound guided pleural biopsies, 1
renal biopsy, and 11 surgical excision samples (bone, brain, lymph node and groin
mass).
Cytology (n=66)

Histology (n=69)

3 (5)

4 (6)

Insufficiency rate

final diagnosis was obtained. The diagnostic yield for malignancy was 37%: adeno
(3), squamous (3), NSCLC (2), mesenchymal tumor (1) and atypia (2). BW was
diagnostic for malignancy in 23%, brushing in 27% and biopsy in 23%. After multivariate analysis the only significant variable was the presence of endoscopic vision.

P=0.902, 95% CI –8.4% to 10.3%

n (%), Chi-square test.

Conclusion: The overall adequacy rate from both groups was 95% with no difference, suggesting that the cytology samples can be reliably used for molecular
testing.

P4406
Is the EBUS TBNA cytology adequate for EGFR analysis?
Mohammed Harris, Shahul Leyakathali khan, Sarah Diver, Saba Bokhari,
Jane Edwards, Joanna Pickles, Mohammed Munavvar. Respiratory Medicine,
Royal Preston Hospital, Preston, United Kingdom Respiratory Medicine, Royal
Preston Hospital, Preston, United Kingdom Medicine, Royal Preston Hospital,
Preston, United Kingdom Respiratory Medicine, Royal Preston Hospital, Preston,
United Kingdom Pathology, Royal Preston Hospital, Preston, United Kingdom
Respiratory Medicine, Royal Preston Hospital, Preston, United Kingdom
Respiratory Medicine, Royal Preston Hospital, Preston, United Kingdom
Background: Endobronchial ultrasound (EBUS) guided transbronchial needle aspiration (TBNA) allows safe and reliable sampling of mediastinal and hilar lymph
nodes with excellent specificity and good sensitivity. It is a well established technique in the diagnosis and staging of lung cancer including pathologic sub-typing
and recent studies have shown that the samples may also be adequate for molecular
testing.
Aim: To evaluate the adequacy of EBUS TBNA samples used for epidermal
growth factor receptor (EGFR) mutation screening.
Methods: Retrospective study of 46 consecutive EBUS-TBNA samples obtained
from lymph nodes > 5mm short-axis and central lung parenchymal lesions. Fisher’s
exact test was used to compare the 2 groups.
Results: Of the 46 EBUS TBNA samples sent for EGFR testing, 38 were obtained
from lymph nodes (19 subcarinal, 9 right paratracheal, 4 left paratracheal, 10 right
hilar and 4 left hilar) and 8 from central lung parenchymal masses.
In the lymph node group, 35 (92%) samples were negative for EGFR mutation,
3(8%) failed testing and none were positive for EGFR; 30 had adenocarcinoma, 1
adenosquamous, 2 squamous and 5 NSCLC-NOS(not otherwise specified). In the
central lung mass group (n=8), one positive with exon19 deletion, 6 negative and
one failed testing or was inadequate; 3 had adenocarcinoma, 3 NSCLC-NOS, 1
squamous and 1 adenosquamous.
The overall EBUS-TBNA adequacy from both lymph nodes and central lung
masses was 91% and there was no difference between the groups.
Conclusion: Molecular testing of EBUS TBNA samples obtained from mediastinal
and hilar lymph nodes is feasible and our study shows a higher proportion of 92%
adequacy. The common reason for failed testing was paucicellular specimen and
degraded DNA.

P4407
Factors related to the diagnostic yield of ultrathin bronchoscope for
peripheral pulmonary lesions
Noelia Cubero de Frutos, Rosa López Lisbona, Lizbeth Pari Espinosa,
Daniel Huertas Lamela, Jordi Dorca Sargatal, Antoni Rosell Gratacós.
Respiratory Medicine, Hospital Universitari Bellvitge, L’Hospitalet de Llobregat,
Barcelona, Spain
Introduction: The global diagnostic yield of peripheral pulmonary lesions (PPL)
not candidates for CT-FNA, is 20-80%. Our aim is to evaluate the factors that
affect the diagnostic yield of the fluoroscopy guided ultrathin bronchoscope.
Materials: We performed biopsy and brushing if a lesion was seen and only
brushing when it was only detected by fluoroscopy. Bronchial washing (BW) was
always sent.
Results: 30 patients were included (77% men) with a mean age of 66 (SD 9).
Median size of the PPL was 27 mm. Endobronchial lesion was viewed in 63%: mucosal change (6), tumor (5), compression (7) and secretions (1); in 79% of them a

Conclusions: Fluoroscopy guided ultrathin bronchoscope obtains specific diagnosis in 43% of the patients, 85% of them with endobronchial abnormality. In 42% of
patients with an endobronchial abnormality we were not able to reach a diagnosis.
In 37% (11/30) of patients we could not see any endobronchial abnormality.
Dedicated needles and more accurate methods to locate and reach the PPL are
needed.
Funded by FIS PI09/90917 and SOCAP 2011.

P4408
Role of bronchoscopy in patients with haemoptysis and a normal CT scan
Shashank Sharma, Arash Poorghobad, Michael Wood. Respiratory Medicine, St.
Peters Hospital, Chertsey, Surrey, United Kingdom
Aims and objectives: To investigate the merits of conducting bronchoscopies in
patients with haemoptysis and normal or non-diagnostic CT scan.
Methods: Using the in-hospital bronchoscopy reporting tool, a retrospective analysis was carried out of the bronchoscopies performed on patients with haemoptysis
but non-diagnostic CT scan.
Results: Between September 2008 and December 2011, a total of 450 bronchoscopies were performed. After excluding the patients with CT scan abnormalities
which could explain the haemoptysis, medical notes of the remaining 99 patients
were analysed. Out of these, 74 patients had a significant smoking history. 79
bronchoscopes were normal with the remaining 20 examinations revealing benign
pathologies. No new diagnosis of malignancy was made.
Cross-Tabulation of CT and bronchoscopy results
Bronchoscopy results
Neoplasia
Benign

Normal CT scan (n=75)

Non diagnostic CT scan (n=24)

0
12

0
10

Conclusions: Results of our study suggest that a normal CT scan examination
has a high negative predictive value for lung cancer. Further studies would be
beneficial to ascertain the role of bronchoscopy in the investigative pathway of
lung cancer in patients with normal CT scan.

P4409
Overview of safety and efficacy of CT guided biopsy for the diagnosis of lung
cancer in a district general hospital (DGH)
Axel Sylvan 1 , Yin Liu 1 , Tom Houghton 2 , Choong Poon 2 , Ram Sundar 1 ,
Imran Aziz 1 . 1 Respiratory Medicine, Royal Albert Edward Infirmary, Wigan,
United Kingdom; 2 Radiology, Royal Albert Edward Infirmary, Wigan, United
Kingdom
Background: Obtaining conclusive histology to diagnose lung cancer is an important part of the management of potential lung cancer patients. The 2 main methods
used to get tissue diagnosis are bronchoscopy with biopsy and CT guided biopsy.
Due to recent advancement in the techniques CT guided biopsy is becoming
increasingly important in obtaining histology samples. The main complications
of the procedure are bleeding and pneumothorax. We describe our experience
of numbers and complications of CT guided biopsy over 4 years in a DGH in
Northwest England.
Results: We collected samples over 4 years (2008-2011) of CT guided biopsy
booked in our hospital. 314 procedures were planned in 313 patients. 292 procedures were carried out. The main reason for not carrying out the procedure was
shrinkage of the mass seen on the day of the procedure.
Post procedure pneumothorax was observed in 82 (28.1%), out of which 6/82
(7%) lead >10% lung collapse (visual estimate). 102 (34.9%) procedures resulted
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in parenchymal haemorrhage, out of which 8/102 (7.8%) were visually classed as
substantial.
None of the patients required insertion of chest drain or transfusion, although 6
patients were kept in the hospital for observation (maximum stay 4 days).
Conclusion: We have shown that CT guided biopsy is a safe procedure and can be
carried out without major complications in a DGH. In our sample the complication
rate (usually described as 2% patients requiring chest drain insertion) was very
low. We are at present in the process of re-writing hospital guidelines regarding
post procedure observation and patient guidelines.

the bibliography and we consider a good result in the patients with DSN. 2) The
biopsy has been the most profitable sample although very similar to brushing and
TBNA of linfadenopathies.

P4412

P4410
EUS-FNA for mediastinal lesions of unknown aetiology: A 4-year experience
from a single centre
Vinod S. Hegade 1 , Dinesh Saralaya 2 , Abid Aziz 2 , Sarah Jowett 1 ,
Conrad Beckett 1 . 1 Digestive Disease Centre, Bradford Teaching Hospitals NHS
Foundation Trust, Bradford, United Kingdom; 2 Department of Respiratory
Medicine, Bradford Teaching Hospitals NHS Foundation Trust, Bradford, United
Kingdom
Aim: Endoscopic ultrasound guided fine needle aspiration (EUS-FNA) allows access to the posterior mediastinum and tissue acquisition under real-time ultrasound
guidance through the oesophageal wall. The aim of this study was to report the
experience of mediastinal EUS-FNA in a large UK tertiary centre.
Methods: The study included all patients who underwent mediastinal EUS-FNA
in our institution from January 2008 to December 2011. Patient and procedure
related data were collected from endoscopy reports. Cytology and microbiology
culture reports were compared to the final clinical diagnoses made during the
follow-up. We calculated sensitivity, specificity, positive and negative predictive
value (PPV&NPV) of mediastinal EUS-FNA for most common conditions.
Results: 195 patients (n=195, males 65%, mean age 58.6) underwent mediastinal
EUS-FNA during the study period. Mean size of the lesions was 15.82mm (range
3.9-43) in short axis and 28.23mm (range 8-60) in long axis. Sub-carinal lymph
nodes (LN) were the commonest (145/195, 70.3%) target lesion.
Table 1. Overall and condition specific results of mediastinal EUS-FNA

Malignancy
Sarcoidosis
Tuberculosis
Overall

EUS-FNA
result (n)

Final clinical
diagnosis (n)

Sensitivity (%)
(95% CI)

Specificity (%)
(95% CI)

PPV
(%)

NPV
(%)

61
40
15
116

74
49
24
147

82.4 (71.4–89.9)
83.3 (69.2–92)
62.5 (40.7–80.4)
79.4 (71.8–85.5)

100
99.3 (95.7–99.9)
98.8 (95.3–99.7)
93.8 (82.1–98.4)

100
97.5
88.2
97.4

90.2
94.8
94.9
60.5

Conclusion: Our large series shows that mediastinal EUS-FNA has high sensitivity
and specificity for malignancy and sarcoidosis. With overall high sensitivity &
specificity, it should be a useful tool in the assessment of mediastinal pathology.

P4411
Performance of fiberbronchoscopy in patients with neoplasia endoscopic
findings
Nuria Maria Reina Marfil, Rafael Garcia Montesinos, Ezequiel Ortega Sáenz de
Tejada, Concepción Mena Escobar, Lidia López López, María Victoria Hidalgo
Sanjuán. Pulmonology Department, Virgen de la Victoria University Hospital,
Malaga, Spain
Objective: Knowing the profitability of fiberbronschoscopy (FB) and the samples
taken in patients with endoscopic findings of neoplasia.
Methods: During 63 months (october/06-december/11), we performed 642 FB
with signs of neoplasia. We repeated 34 FB, so the final number of FB analized was
676. Mediastinal masses were excluded. We considered a) direct signs of neoplasia
(DSN) when there was endobronchial mass or mucose infiltration, and b) indirect
signs of neoplasia (ISN), when there was extrinsic compression of the bronchial
wall or very hyperemic mucosa areas. According to endoscopic findings, bronchial
biopsy, brushing and blind transbronchial needle aspiration (TBNA) of linfadenopathies were carried out. We always took a sample of bronchial secretion and
if it was possible, a postFB sputum. We considered as positive samples which allowed to make a therapeutic decision, and negative samples those reported as “carcinoma” without specifying the type and presence of “malignant” or “atypical” cells.
Results: From this 676 FB, DSN were found in 439 (65%) patients and ISN in
237 (35%). There were 588 (86.9%) diagnostic FB, 410 (93.3%) of those with
DSN and 178 (75.1%) with ISN.
Results of the different types of sample

Biopsy
Brushing
Bronchial secretion
TBNA of adenopathy
PostFB sputum
Total

No. samples

Positive (%)

593
640
673
184
108
2.198 (3.2/FB)

439 (74.0%)
432 (67.5%)
219 (32.5%)
122 (66.3%)
19 (17.5%)
1.231 (2.1/FB+)

Conclusions: 1) The FB profitability is within the reference values mentioned in
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P4413
Performance of transbronchial needle aspiration (TBNA) of mediastinal
lymphadenopathies in the diagnosis of pulmonary neoplasms
Rafael Garcia Montesinos, Nuria Maria Reina Marfil,
Ezequiel Ortega Sáenz de Tejada, Concepción Mena Escobar, Lidia López
López, María Victoria Hidalgo Sanjuán. Pulmonology Depatment, Virgen de la
Victoria University Hospital, Malaga, Spain
Objectives: To know the contribution of TBNA of mediastinal lymphadenopathies
in the diagnosis of extension and anatomopathologic diagnosis of lung neoplasms.
Methods: During 63 months (october 2006-december 2011) we made 184 fiberbronchoscopies (FB) with TBNA to patients with mediastinal lymphadenopathies
suspected of neoplastic origin. We performed a “blind” TBNA of the lymphadenopathies larger than 1cm, using a 19 or 21ga neddle, in the presence of the
anatomopathologist. We took samples from the ganglionar stations 4R, 7, 10R, 11R
and 11L. We take samples until we got a positive result or we did 3-4 perforations,
depending on tolerance of the patient. We considered as positive samples which
allowed to make a therapeutic decision and negative samples those reported as
“carcinoma” without specifying the type, presence of “malignant” or “atypical
cells”. The non hospitalized patients were observed 3 hours after the procedure.
Results: The TBNA was (+) for neoplasia in 122(66.3%) patients, giving the
diagnosis of extension (N2). The average number of punctures per patient was
1.8; in 58 patients (59.7% of TBNA positives) only one puncture was required.
In 41 cases (33.6%) was the only positive sample of FB, and gave the extension and pathological diagnosis. The only complications during FB were small
hemorrhages. We did not detect significant clinical or radiological complications
following the procedure.
Conclusions: 1.TBNA of mediastinic adenopathies was useful in the extension
diagnosis in 122(66.3%) of patients and resulted in diagnosis of lung cancer in
41(33.6%) patients. 2.TBNA was well tolerated and without significant complications.

P4414
Results of echoendoscopic ultrasound in mediastinal nodal staging of lung
cancer
Régulo Avila Martinez 1 , Ricardo García Luján 2 , Ana Hernández Voth 2 ,
Rodrigo Alonso Moralejo 2 , Jose Luis Martín de Nicolás 1 , Nuria Alberti 3 ,
Eduardo de Miguel Poch 2 . 1 Thoracic Surgery Service, 12 de Octubre University
Hospital, Madrid, Spain; 2 Pneumology Service, 12 de Octubre University
Hospital, Madrid, Spain; 3 Pathology Service, 12 de Octubre University Hospital,
Madrid, Spain
Aim: To evaluate the sensitivity and predictive negative value (PNV) of endobronchial ultrasound (EBUS) in patients with non small cell lung cancer (NSCLC).
Methods: Descriptive retrospective transversal study of all performed EBUS in a
tertiary hospital during a 3 year period, for mediastinal nodal staging of NSCLC
with fluorodeoxyglucose positron emission tomography positive nodes. Cases were
considered positive (PC) when nodal metastases was demonstrated. If not, were
considered as non-positive cases (NPC) and a mediastinoscopy was performed, if
the clinical situation of the patient allowed the procedure.
Results: A total number of 41 patients were evaluated, 34 of them male and 7
female. Mean age was 65,39 years old. EBUS results were: 22 PC and 19 NPC.
Mediastinoscopy was performed to the NPC supporting thenegative result in 14
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cases, but showed a positive result in other 3 cases. In 2 cases no additional testing
was done.
We found 3 false negative cases (17,64%), a VPN of 82% and a sensitivity of 88%
for EBUS in our patient series. EBUS was able to stage 20 cases as N2 and 2
cases as N3. In four N2 staged cases a neoadyuvant therapy was applied and then
a mediastinoscopy was performed previous to the surgery.
Conclusions: In this patient series EBUS allowed us to avoid more than a 50%
of prognostic mediastinoscopies in NSCLC, given the high NPV and sensitivity
we obteined with this technique. In cases staged as N2 responding to neoadyuvant
therapy, a mediastinal reevaluation can be performed through a mediastinoscopy.

P4415
Transthoracic needle biopsy
Vukoica Karlicic, Marija Karlicic. Clinic for Lung Disease, Military Medical
Academy, Belgrade, Serbia School of Medicine, University of Belgrade, Serbia
Introduction: Transthoracic needle biopsy (TNB) is a safe method used to achieve
diagnosis for most thoracic lesions, whether the lesions located in the pleura, the
lung parenchyma or mediastinum. TNB are performed on an autpatient basis by
using only 1% lidocain local anesthesia.
Methods: TNB was performed in 148 patients, 44 (29,7%) women and 104
(71,3%) men, age 28- 82, average 74 years; changes in the thoracic wall, pleura,
parenchyma et the lung and mediastinum.
Needles that were used in the procedure were BardMagnum 18-19G x 200mm, and
sample length was 19 mm. Needles were activated using BardMagnum automatic
trigger, under RT control with the C-arm Ziehm-Vision.
Results: In 148 patients the TNB was done:
Table 1. Results
Localization/Size

20–50 mm

50–100mm

>100mm

Total / Efficiency

Parenchyma changes
39 (35)
54 (52)
11 (10)
104 (97) – 93,2%
Anterior mediastinum
6 (5)
13 (11)
1 (1)
20 (17) – 85%
Posterior mediastinum
2 (2)
7 (6)
3 (3)
12 (11) – 91,6%
Thoracic wall
1 (1)
9 (9)
2 (2)
12 (12) – 100%
Total / efficiency
48 (43) – 89,5% 83 (78) – 93,9% 17 (16) – 94,1% 148 (137) – 92,8%

Success of the procedure was greater if the changes were bigger and closer to the
thoracic wall. Total diagnostic success is 92,8%.
Carcinoma bronchogenes was proven in 134 (90,5%) patients: carcinoma squamocelulare 62 (46,2%), adenocarcinoma 52 (38,8%), carcinoma macrocelulare 5
(3,7%), SCLC 15 (11,1%).
Lymphoma – 5 (3,3%)
TB – 2 (1,3%)
Thymoma malignum – 1 (0,6%)
Carcinoma metastaticum – 4 (2,7%)
Mesothelioma – 2 (1,3%)
Complications: pneumothorax – 4 (2,7%), hemoptysis – 8 (5,4%).
Conclusion: TNB is safe and cheap diagnostic procedure for histological and/or
cytological confirmation of changes in the lung and mediastinum. Sensitivity of
TNB is 92,8% and specificity 100%.

P4416
Negative predictive value of EBUS in lung cancer staging
Federico Fiorentino 1 , Raquel Extremera 1 , Jaime Rodriguez 1 , Enrique Serra 2 ,
Blanca Esteban 2 , Jaume Sauleda 1 , Marta Gimenez 3 , Ernest Sala 1 , Borja Cosío 1 .
1
Respiratory Medicine, Hospital Universitario Son Espases, Palma de Mallorca,
Islas Baleares, Spain; 2 Pathological Anatomy, Hospital Universitario Son
Espases, Palma de Mallorca, Islas Baleares, Spain; 3 Nuclear Medicine, Hospital
Universitario Son Espases, Palma de Mallorca, Islas Baleares, Spain
Introduction: EBUS (endobronchial ultrasound) is a technique developed for
mediastinum diagnosis and staging. A negative puncture in lung cancer staging
remains uncertain in current guidelines.
Objective: To evaluate the negative predictive value of EBUS in the lung cancer
algorithm when adequate lymph node sampling is achieved.
Method: Patients with a definitive pathological diagnosis of lung cancer nodal
staging after EBUS were analyzed. Clinical characteristics, final diagnosis and
treatment of patients with negative EBUS were investigated.
Results: A total of 100 definitive diagnostic EBUS were analyzed. A definitive
pathologic diagnosis of malignant disease was obtained in 56 (56%), whereas
44 procedures were representative of lymph node with no evidence of malignant
disease. 20 patients with negative diagnosis underwent surgery, 8 were treated
with quimio and/or radiotheraphy, and 16 were not treated or had a final diagnosis
of benign disease. Two out of the 20 patients that underwent surgery showed a
final diagnosis of malignant disease in a N2 lymph node station (adenocarcinoma
and non-small undifferentiated cell lung cancer), which gives a predictive negative
value of 90% for EBUS (that reaches 95,45% considering the final outcomes in
all the patients with negative samples). Positron emission tomography scan was
positive for N2 in one of the two false negative cases. The diagnostic accuracy of
EBUS if an adequate sample is achieved is 98%.
Conclusion: EBUS is a reliable and accurate diagnostic tool for the staging of
lung cancer. Considering that an appropriate lymph node sample is obtained, a

negative result has a negative predict value of at least 90%, which can reassure a
change in the lung cancer algorithm.

451. Special problems in thoracic surgery
P4417
Is small-bore catheter efficient in different type of pleural pathologies?
Serife Liman 1 , Aykut Eliçora 1 , Asli Akgul 1 , Salih Topcu 1 ,
Seymur Mehmetoglu 1 , Serkan Ozbay 1 , Fatih Sezer 1 , Can Koska 2 ,
Ahmet Ilgazli 3 . 1 Thoracic Surgery Department, Kocaeli University, Faculty of
Medicine, Kocaeli, Turkey; 2 Intern Doctor, Kocaeli University, Faculty of
Medicine, Kocaeli, Turkey; 3 Chest Diseases Department, Kocaeli University,
Faculty of Medicine, Kocaeli, Turkey
In recent years, there is a tendency to use small-bore catheters for pleural pathologies. We aimed to share our experiences about small-bore catheter usage in different
pleural diseases.
Between 2006 and 2011, 287 patients with pleural pathologies were treated via 309
small-bore (10F) thoracic catheters. There were 204 male and 83 female patients
(mean age: 52). There were 265 unilateral single catheter insertions, 15 bilateral
insertions and 7 two-catheters insertions in same hemithorax consecutively. The
most frequent indication was pleural effusion (147 catheters), 103 of them were
due to malignant pleural diseases. Small-bore catheters were performed in 133
cases with pneumothorax, 21 cases with hemothorax and 8 cases with hemopneumothorax. Pleurodesis were performed effectively with povidion iodine in one,
talc in 35 cases.
In 7 patients (3 malignant pleural effusion, 1 empyema, 2 spontaneous pneumothorax and 1 traumatic pneumothorax) second catheter insertion in different
localization was needed. In 15 patients (7 spontaneous pneumothorax and 5
malignant pleural effusion, 1 barotrauma pneumothorax, 1 pneumothorax as complication, 1 empyema) pleurocan catheters were ineffective and they changed with
small-bore trocar catheters. Our results showed 7.2% failure ratio.
Six patients underwent operation because of persisted air leakage.
Mean duration time of the catheters were 5.6 days (1-20 days). They showed
difference depending upon the pleural pathologies. For pleurodesis, mean duration
time of plerocan catheters was 4.7 days.
We found small bore catheters very effective in not only malignant pleural effusion
and pneumothorax but also in hemothorax and parapneumonic effusions.
P4418
Thoracoplasty in the treatment of chronic nonspecific empyema
Serhiy Koshak 1 , Oleksander Beliak 1 , Orest Petryshyn 1 , Mykhaylo Sekela 2 .
1
Thoracic Department, Lviv Regional Center of Phthisiology & Pulmonology,
Lviv, Ukraine; 2 Thoracic Department, Lviv Regional Center of Phthisiology &
Pulmonology, Lviv, Ukraine
Background/Objctives: Problems in the treatment of chronic nonspecific empyema
of pleura (CNEP) remain relevant.
Material and methods: 207 patients were treated with CNEP in clinics of Lviv
Regional Center of Phthisiology and Pulmonology and Lviv Regional Hospital at
the past 30 years, aged 15 - 80 years from 1.5 month to 13 years from the date of
diagnosed acute suppuration pleura.
Results: Reasons CNEP: purulent inflammation of the lungs with bronhopleural
fistula and residual pleural cavity were found in 125 (60.38%) patients; suppuration
of hemathorax - in 28 (13.53%), suppuration of pleural effusion - in 22 (10.64%);
complications after surgery - in 24 (11.59%), pleural cavity foreign body - in 8
(3.86%). An operations: dekortykation with resection and lung and pleura were
performed in 95 cases, including lob -, bilobektomy - in 23; atypical segmentektomy - in 16; pleuropulmonektomy - in 7, taking in bronchial fistulas - in 17. If you
have problems with smoothing out the lung, intrapleural thoracoplasty operation
completed (47 cases). In 4 patients with significantly reduced spirometry and
hasmetry was performed ekstrapleural thoracoplasty. In the postoperative period
died 6 (2.89%) patients. After thoracoplasty all patients survived.
Conclusion: We believe that the most appropriate and economically justified in
patients with radical resection is CNEP lungs and pleura. Nonaccordance volume
of lung and pleural cavity requires plastic chest wall.
P4419
Interleukin 27 (IL27): A new tool for lung cancer gene immunotherapy?
Tomasz Wandtke 1 , Marek Jankowski 1 , Piotr Kopinski 1 , Mariusz Bella 2 ,
Janusz Kowalewski 2 , Adam Szpechcinski 3 , Ewelina Pólgesek 1 . 1 Dept. of Gene
Therapy, Collegium Medicum, Nicolaus Copernicus University, Bydgoszcz,
Poland; 2 Dept. of Chest and Tumor Surgery, Collegium Medicum, Nicolaus
Copernicus University, Bydgoszcz, Poland; 3 Laboratory of Molecular Diagnostics
and Immunology, Institute of Tuberculosis and Lung Diseases, Warszawa, Poland
Introduction: Recent studies reported strong anti-tumor activity of APC-derived
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IL27, cytokine driving Th1 immunity and stimulates cytotoxic response. However,
IL27 has not been considered yet as a tool in lung cancer gene immunotherapy.
Aims: Construction of a plasmid encoding IL27. Evaluation of its transfection
efficacy in non-small (A549) and small (NCI-H82) cell lung cancer model lines.
Methods: IL27 cDNA was cloned into pSMx-IG plasmid. Lung cancer cells (A549
and NCI-H82) were transfected either with IL27 construct (pXMs-IL27) or empty
plasmid as a control. Transfection efficacy was proved by RT-PCR and anti-IL27
immunostaining. Cell cycle and apoptosis (TUNEL assay) was assessed by flow
cytometry.
Results: pXMs-IL27-transfected cancer cells expressed IL27, as it was revealed
by positive RT-PCR and flow cytometry (A549: 79%; NCI-H82: 56%, median
of 5 experiments). Unexpectedly baseline IL27 expression was also found in
non-transfected cells, particulary in A549 line (40%). Tumor cells transfected with
pXMs-IL27 plasmid showed intense apoptosis, as compared with empty plasmid
control.
Conclusions: We proposed the model of future lung cancer gene immunotherapy
with use of IL27 encoding plasmid. However, low IL27 expression in nontransfected lung cancer cells calls in question its antitumor activity as a local
immune stimulator. On the other hand, increased apoptosis of transfected cancer
cells was observed, suggesting direct impact of IL27 on tumor cells.

P4420
Perioperative considerations for patients with asthma underwent thoracic
surgery
Yordanka Yamakova, Rosen Petkov, Georgi Yankov, Danail Petrov.
Anestesiology and Intensive Care, University Hospital of Pulmonary diseases “St.
Sophia”, Sofia, Bulgaria Thoracic Surgery, University Hospital of Pulmonary
diseases “St. Sophia”, Sofia, Bulgaria Thoracic Surgery, University Hospital of
Pulmonary diseases “St. Sophia”, Sofia, Bulgaria Thoracic Surgery, University
Hospital of Pulmonary diseases “St. Sophia”, Sofia, Bulgaria
Asthmatic patients are a challenging population for anesthesiologists.
Aim: The aim of this study was to determine the perioperative complications in
asthmatic patients with symptoms before the surgery.
Material and metods: From 2007 to 2011 44 patients with asthma underwent thoracotomy. We classified the patients into two groups: First group (n 19) - patients
with asthma who currently have no symptoms and second group (n 25) - asthmatic
patients with symptoms before surgery. Pulmonary function was optimized preoperatively in all patients and airway obstruction was controlled by using steroids
and bronchodilators. We conducted deep anesthesia with Sevoflurane, Fentanyl
and Pipecuronium. We monitored several parameters: tidal volume, inspiratory,
expiratory volume, Ppeak, Pplat, ETCO2, PaC02.
Results: The First group patients had less incidences of perioperative bronchospasm than those in the second (p<0.025). We detected some statistical
differences in the parameters: the gradient between ETCO2, PaC02 is bigger
in second group (p<0.025) and we detected an increasing Ppeak and Pplat in
asthmatic patients with symptoms before surgery.
Conclusion: Symptomatic asthmatic patients had more the incidence rate of the
perioperative complications. With deepening anesthesia level and aggressive pharmacological management the anesthesiologist minimize the risk of complications.

P4422
Minimally invasive repair of pectus carinatum: A single institution experience
Korkut Bostanci, Hakan Ozalper, Barkin Eldem, Adamu Issaka, Onur Ermerak,
Zeynep Bilgi, Volkan Kara, Mustafa Yuksel. Department of Thoracic Surgery,
Marmara University Faculty of Medicine, Istanbul, Turkey
Minimally invasive repair of pectus carinatum (MIRPC) has become an alternative
technique to open surgery in recent years due to the successful surgical outcomes
of the centers performing it. The aim of this study was to investigate the results of
MIRPC at our institute.
Fifty-eight cases who had had MIRPC between January 2006 and February 2012
were included in the study and were evaluated retrospectively according to the demographics, form of the deformity, number of presternal bars, operation duration,
perioperative and postoperative complications, length of hospital stay, reoperations,
bar removal and patient satisfaction.
Fifty-four of the patients were male and the median age was 16.5 (range:10-27) in
the series. The deformity was symmetric in 40 and asymmetric in 18 cases. Following the first 3 cases being operated on placing regular excavatum bars presternally,
we developed our own carinatum bar and stabilizing system and modified it in
years, using them in the rest of the paitents. One bar and two stabilizers were used
in all patients for the correction of the deformity. The median operation duration
was 60 minutes (range: 45-110) and the median duration of hospital stay was 5
days (range: 2-18). Excellent esthetic results obtained regarding the postoperative
course, verified with the satisfaction questionnaires; all patients except one feeling
satisfied with surgical outcome. The bars have been removed in 10 patients on
planned time without any recurrence.
Minimally invasive repair of pectus carinatum can be preferred for the short
operating time, low morbidity and high levels of patient satisfaction.

P4423
Large chest wall resection and reconstruction using titanium meshplate and
pedicled muscular flap: Report of 6 cases
Altug Kosar 1 , Hatice Eryigit 1 , Levent Alpay 2 , Ersin Cardak 1 , Kadir Ozer 1 ,
Recep Demirhan 1 . 1 Thoracic Surgery, Dr. Lutfi Kirdar Kartal Training and
Research Hospital, Istanbul, Turkey; 2 Thoracic Surgery, Sureyyapasa Chest
Disease and Chest Surgery Education and Research Hospital, Istanbul, Turkey
The aim of this clinical study was to evoluate effectiveness of titanium meshplate
for chest wall reconstruction after chest wall tumor resection.
Between 2009 and 2012, 6 patients with chest wall tumors were treated surgically.
There were 3 female and 3 male patients and their ages ranged from 26 to 76
years. The patients were admitted due to chest pain and swelling. Tumors were
placed on sternum in 3 of the patients and on anterolateral chest wall in 3 of them.
After tumor resection, defect size ranged from 10 cm. x 14 cm. to 12 cm. x 20 cm.
Chest wall reconstructions were performed using titanium meshplate and pedicled
muscular flaps. Titanium meshplates were fixed in ribs and/or sternum by titanium
wires or screws.

P4421
Application of one-lung high frequency jet ventilation (OHFJV) in lung
surgery
Mikhail Kontorovich, Sergey Skornyakov, Igor Medvinsky, Igor Motus,
Dmitry Eremeev. Department of Surgery, Urals Research Institute for
Phthisiopulmonology, Ekateriburg, Russian Federation
Objectives: In any cases lung surgery including thoracoscopic procedures requires
ventilation of one lung. The aim of the study was to examine physiologic features
of OHFJV in lung surgery.
Materials and methods: We compared two groups of patients comparable in terms
of surgery, comorbidity, age of patients underwent lung resections. In the group
I (n=101) we conducted traditional one-lung controlled mechanical ventilation
(OCMV). The regimen was CMV (f = 17-19 cycles in minute, VT – 260-410
ml, I:E – 1:2). In the group II (n=112) OHFJV was conducted (f – 100 cycles in
minute, VT – 150-170 ml, I:E – 1:2). In both groups FI O2 = 0,21.
Results: OHFJV provided more effective intrapulmonary kinetics and respiratory
gases distribution. OHFJV being compared with OCMV showed some advantages
which are as follows: I. Increasing of the volume of alveolar ventilation (VA ),
reducing of the volume of physiological dead space (VAD ) in 2,5 times, reducing
proportion (VAD /VA ) in 5 times, reduction physiological blood shunt by 80%, and
increasing PaO2 by 16,7% indices PaCO2 and pH being normal. II. There were
significantly lower indices of transpulmonale pressure, contributing to an increased
venous return to heart and cardiac output.
Conclusion: Thus, OHFJV provides adequate gas exchange, and creates favorable
conditions for the surgeon.

Postoperative pathology for sternal tumors were condrosarcoma, malign melanoma
and liposarcoma, and for chest wall tumors they were osteocondroma, malign fibrous histiocytoma and lymphoma. There were no paradoxial movement, difficulty
in breathing, or prosthesis-related complications during the follow-up period. Only
in one patient muscular flap necrosis has occurred. Therefore second operation
was performed for removal of necrotic muscular flap. The mean postoperative
follow-up period was 15 months (range, 2–36 months).
We consider that, titanium meshplate is an easily applicable and suitable material
to use in the reconstruction of large chest wall defect.

P4424
Thoracic paravertebral block for awake videothoracoscopic surgical
procedures of high risk patients
Svilen Alexov 1 , Danail Petrov 2 . 1 Anaesthesiology and Intensive Care Clinic,
University Hospital of Pulmonary Diseases “St. Sophia”, Sofia, Bulgaria;
2
Thoracic Surgery Clinic, University Hospital of Pulmonary Diseases “St.
Sophia”, Sofia, Bulgaria
Objective: To present our experience and evaluate feasibility of thoracic paravertebral block as adequate anesthesia for some awake video-assisted thracoscopic
surgical procedures in high risk patients.
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Methods: Seven (ASA IV) patients had multiple unilateral thoracic paravertebral
blocks from Th3 to Th9 levels with 0.5% levobupivacaine as only anesthesia for
their VATS procedures. Patients were awake, lightly sedated and spontaneously
breathing 100% oxygen via tight musk during the whole procedures. Paravertebral
catheters were inserted at Th5-6 interspace for postoperative analgesia.
The performed surgical procedures were: inspection, debridement, evacuation of
haematoma, pleural or lung biopsies, pericardial fenestration, partial pleurectomy,
talc pleurodesis, packing with wet dressing of povidone-iodine, or combinations
of all mentioned above.
Results: Thoracic paravertebral anesthesia provided very good conditions for
VATS and postoperative pain relief for presented patients. The mean duration of
the procedures was 64 minutes The procedures were well tolerated, respiratory
status was stable, and oxygen saturation was maintained above 95%. Pain and
panic attacks were well controlled. Spontaneous breathing and hemodynamics were
well maintained during the operations. Recoveries were uncomplicated despite the
underlying.gross pathology.
Conclusions: Thoracic paravertebral blockage appears to be promising and feasible anesthetic management of some awake VATS procedures, especially when
hemodynamic stability, adequate venous return and preservation of spontaneous
ventilation are very important anesthetic goals.

P4425
Video-assisted thoracoscopic surgery of mediastinal cysts: Report of 13 cases
Yener Aydin 1 , Omer Araz 2 , Mesut Ozgokce 3 , Ilker Ince 4 , Fatih Alper 3 ,
Atilla Eroglu 1 . 1 Department of Thoracic Surgery, Ataturk University, Erzurum,
Turkey; 2 Department of Chest Diseases, Ataturk University, Erzurum, Turkey;
3
Department of Radiology, Ataturk University, Erzurum, Turkey; 4 Department of
Anesthesia and Reanimation, Ataturk University, Erzurum, Turkey
Background: Mediastinal cysts are rare anomalies. The purpose of this study was
to present our experience with mediastinal cysts who were thoracoscopic treated
in our clinic and to discuss our findings along with those from the literature.
Methods: We retrospectively investigated 13 patients who were diagnosed and
thoracoscopic treated for mediastinal cysts in our clinic between January 2008 and
December 2011.
Results: Seven patients were female and six patients were male. The average age
of the patients was 41.3±20.3 (7-82 years old). The mediastinal cysts comprised
five pericardial cysts; four bronchogenic cysts; one hydatid cyst; one benign cystic
teratoma; one thymic cyst; and one neurenteric cyst. In a case with ruptured hydatid cyst, we passed to thoracotomy intra-operatively due to presence of advanced
adhesion related to inflammation. Postoperative complication and mortality did
not occur in any case. The average postoperative hospitalization period was 3.8
days (2-7 days).
Conclusion: Video-assisted thoracoscopic surgery in mediastinal cysts is a reliable
and effective approach with low morbidity and a shorter hospital stay.

P4426
Impact of pulmonary metastasectomy on lung function parameters
Thomas Schweiger 1,2 , Christoph Nikolowsky 1,2 , Lukas Lehmann 1 ,
Robert Wiebringhaus 1 , Gyoergy Lang 1 , Hendrik-Jan Ankersmit 1,2 ,
Walter Klepetko 1 , Konrad Hoetzenecker 1,2 . 1 Department of Surgery - Division of
Thoracic Surgery, Medical University of Vienna, Austria; 2 Christian Doppler
Laboratory for Cardiac and Thoracic Diagnosis and Regeneration, Medical
University of Vienna, Austria
The lung is a common site of secondary growth in malignant diseases. Surgical resection of pulmonary metastases has been shown to prolong survival in
patients with various primary tumor types. Today, even repeated resections of
recurrent pulmonary metastases are common practice in thoracic surgery. The
impact of metastasectomy on respiratory function has become a relevant factor in
the treatment algorithm of these patients.
Since 2009, all metastasectomy patients at the Dept. of Thoracic Surgery, MUV,
have been actively followed-up every three to six months after surgery. For 45
patients pre- and post-operative lung function data was obtained during the followup. In 19 patients metastases were removed by enucleation (laser=10; cautery=9),
in 19 patients by wedge resection and 7 patients received lobectomy. Complete
resection was obtained in all patients.
We found no difference in loss of FEV1 per resected nodule between laser and
cautery enucleation. However, a significant difference in FEV1 and VC was found
when comparing enucleation/wedge/lobectomy patients (FEV1 3.1±0.5, 7.6±1.5,
13.4±2.9; VC: 1.5±1.7, 4.7±1.7, 16.3±3.3). These findings were confirmed by
evaluating the volume of the resected tissue and did not correlate with size of
metastases as determined by pre-operative CT evaluations.
The surgical resection of pulmonary metastases is associated with a detectable
but mild loss of lung function. Concerning the respiratory impairment, repeated
resections of lung metastases should not be withhold from patients.

P4427
EBUS-TBNA as alternative of VATS-procedure for differential diagnosis of
mediastinal lymphadenopathy
Igor Vasilyev 2 , Nikolay Yakushenko 1 , Dmitriy Sudomoin 1 , Peter Yablonsky 2 .
1
Endoscopy, FGBU “SPbNIIF”, Saint-Petersburg, Russian Federation; 2 Thoracic
Surgery, FGBU “SPbNIIF”, Saint-Petersburg, Russian Federation
Introduction: EBUS-TBNA - a relatively new technology, but very useful option
in modern interventional pulmonology. Most of the articles devoted to staging of
lung cancer. Not so much papers about differential diagnosis of tuberculosis and
sarcoidosis 1.
Aim: To study of possibilities of EBUS-TBNA in differential diagnosis of tuberculosis and sarcoidosis 1.
Materials and methods: From March till December, 2011 30 ultrasonic video
bronchoscopies for the purpose of performance of a transbronchial biopsy of
lymph nodes of a mediastinum at 30 patients with a mediastinal lymphadenopathy
have been executed. Middle age has made 30±8 years, 14 men and 16 women.
The syndrome of a mediastinal lymphadenopathy was established on the basis of
the data of a spiral computer tomography. The average size of LN - 1,6±0,4 cm,
radiological signs of a pathology of lungs were absent. At all patients preliminary
clinical inspection hasn’t allowed to differentiate character of a lymphadenopathy.
Second step in all were VTS biopsy of lung and histological examination (as gold
standard).
Results: We didn’t have any complications. After cytological examination we
find cells of LN in 30 cases. We compared results of cytological and histological
examinations. And the results were equal. We found 5 cases of tuberculosis, in 25
patients sarcoidosis. Diagnosis was confirmed by 6 month’ period of follow-up.
Conclusion: We can see equal results of both examinations. May be in such cases
we need not to do of VTS biopsy of lung and histological examination. (Time to
change Gold standard?)

P4428
Less pain without pain-killers?
Vasile Grigorie 1 , Cornel Savu 1 , Radu Posea 1 , Boris Coman 1 , Cornel Petreanu 1 ,
Dan Avramescu 2 , Nicolae Galie 1 . 1 Thoracic Surgery, National Institute of
Pneumology “Marius Nasta”, Bucharest, Romania
Objectives: To assess if the mode of closing the thoracothomy may have an
influence over the post-operative pain.
MATHERIAL AND METODS
Prospective study, with 2 groups of patients, 15 cases each. Group A – for this
patients, the stiches used to close the thoracothomy were passed between the
rib and intercostal nerve (in this cases the nerve wasn’t compressed against the
rib when the stich was tightened). Group B – the stiches were passed in classic
fashion, inferior to intercostal nerve and when the thoracotomy was closed, the
pressure of the stiches compressed the nerve against the rib. All patients had
lateral thoracotomy, 3 stiches were used for all patients, no peridural/paravertebral
catheter was used and regular analgesia (consisted in Paracetamol, Tramadol and
NSAID) was used for all patients. For assessing the pain, we used a scale from
0-10, 0 = no pain, 10 = pain intensity was the biggest ever felt by the patient. We
assess the pain in the first 48 h post-op and after 21 days.
Results: Group A – only 2 patients alleged pain score 10 in first 48 hours post op,
1 patient – score 9, the rest of the group pain was 8 or less. Group B – 13 patients
alleged pain score 10 post-op, 1 patient – score 8 and 1- score 7. Pain assessed 3
weeks after: group A pain score range from 0 to 7, and in group B from 0 to 10.
Discussions: Pain is difficult to assess preciselly because the threshold and perception is different from person to person. According with this study, it seems that
involvement of the intercostal nerve in the closure of thoracotomy increase the
post-operative pain, especially in the first 48 hours.
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P4432
Gas exchange abnormality during cardiopulmonary exercise test in patients
with primary pulmonary hypertension
Xiaoyue Tan 1 , Jinming Liu 2 , Wenlan Yang 1 , Yan Zhang 1 . 1 Department of
Pulmonary Function Test, Shanghai Pulmonary Hospital, Tongji University
School of Medicine, Shanghai; 2 Department of Respiratory Medicine, Shanghai
Pulmonary Hospital, Tongji University School of Medicine, Shanghai, China

P4430
The feasibility of medical thoracoscopy in the treatment of multi-locculated
pleural effusion
Dohyung Kim 1 , Bongsoo Son 1 , Kildong Kim 2 , Jungjoo Hwang 2 . 1 Thoraci and
Cardiovascular Surgery, Pusan National University, Yangsan Hospital, Yangsan,
Korea; 2 Thoraci and Cardiovascular Surgery, Eulji University Hospital, Daejeon,
Korea
Introduction: Optimal surgical procedure must be selected according to empyema
stage in the treatment of multi-locculated empyema. However, it is difficult to
select the optimal procedure using conventional staging systme. The medical
thoracoscopy is an ideal diagnostic tool of pleural disease, we used medical thoracoscopy to evaluate the accurate staging of empyema and to select optimal surgical
procedure.
Methods: 108 patients were transferred to treat multi loculated pleural effusion.
The type of surgical procedure was selected according to the empyema stage of
American Thoracic Society. Group I (n=44) was staged according to conventional
staging system such as onset time, pleural fluid finding and CT findings, and group
II(n=64) according to the finding of medical thoracoscopy.
Results: There was no significant difference of morbidity and mortality between
two groups (p<0.05). The 20 closed thoracostomy(45.5%), 6 VATS decortication(13.6%), and 18 open decortication (40.9%) were performed in group I. 16
cases of 18 open decortication were undertaken due to the failure of first treatment
(12 closed thoracostomy, 4 vats decortication). In group II, 43 locculation bloken up and closed thoracostomy during medical thoracoscopy (67.2%), 15 VATS
decortication (23.4%), and 6 open decortication (9.4%). There was no failure
primary procedure. The procedure of group II is significantly lesser invasive and
the throacotomy rate is also lower than group I(p<0.05)
Conclusions: The medical throacoscopy is helpful to decide the optimal procedure
in the treatment of multiple loculated empyema. We could decrease the incidence
of open thoracotomy to use medical thoracoscopy.

P4431
May the Nuss operation be minimally invasive procedure in adults
Rauf Gorur, Fatih Candas, Akin Yildizhan, Nurettin Yiyit, Turgut Isitmangil.
Thoracic Surgery, GATA HEH, Uskudar, Istanbul, Turkey
The repair of pectus excavatum with Nuss procedure (group N) is well established
among pediatric surgeons. It named minimally invasive surgery. Studies on adult
patients are rare. We compared Nuss procedures and Ravitch procedures (group
R) on adult patients, which of them minimally invasive in respect tos cin incisions.
We retrospectively analysed 35 adult patients (16 Nuss procedures, 19 Ravitch
procedures) from 2007 to 2011. In two groups all patients aged older than 20.
Ravitch procedures performed midsternal vertical incision and substernal metal
bar. For Nuss procedures three scin incisions was performed, a 10-mm blunt-tip
trocar was introduced into the chest. A subcutaneous tunnel was created by blunt
dissection to the highest point of the funnel. A long steel introducer was inserted
into the chest and pushed behind the sternum anterior to the pericardium. Finally,
the bar was rotated 180°, and the sternum was tilted upward. A stabilizer was
placed on the left side of the bar.
In group R 12.5 cm (10-17 cm) scin incision was performed. Non-steroidal
anti-inflamatuar analgesic used for post-operative pain. We did not observe any
relaps and major complication. In group N 8.5 cm (7-12.5cm) scin incision was
performed. Opioid derived was used for post-operative pain. We observed early
bar dislocation at four patients, two haemothoraces, three pneumothoraces and one
severe post-operative pain.
In Nuss procedures should not require chest wall resection and it may do small scin
incisions. But Nuss procedure have lots of complications. In Ravitch procedure,
much more effective and less invasive and have little complication. We have lots
of question marks.

Background: Decline in ventilation and oxygen uptake efficiency is found in
patients with primary pulmonary hypertension. Such reduction may sustain from
rest to exercise. Our primary hypothesis was that ratio of ventilation to CO2 output
(VE/VCO2) and ratio of O2 uptake/ventilation (VO2/VE) would differ between
normal subjects and patients during cardiopulmonary exercise testing (CPET).
Methods: We administered incremental cycle ergometry tests to 20 normal subjects and 20 patients. We compared ratio of ventilation to CO2 output (VE/VCO2)
and ratio of O2 uptake/ventilation (VO2/VE) at rest, unloaded pedaling, anaerobic
threshold, and peak exercise.
Results: Patients had distinguished decreased peak O2 uptake (P<0.001). The
levels and patterns of change for two groups for VE/VCO2 and VO2/VE were
significantly distinctive. As hypothesized, the patients group always had markedly
higher VE/VCO2 and lower VO2/VE than normal subjects group (P<0.001). In
addition, the fall in VE/VCO2 between rest and peak exercise was slight for
patients. In the contrast, the VE/VCO2 distinguishably decreased with exercise for
normal subjects (P<0.001). At the same time, patients had slightly higher VO2/VE
at anaerobic threshold than rest. Comparatively, the VO2/VE greatly increased at
anaerobic threshold for normal subjects (P<0.001).
Conclusions: The levels and changes in VE/VCO2 and VO2/VE during CPET
are distinctive for patients with primary pulmonary hypertension. CPET provide valuable information for diagnosis and evaluation for primary pulmonary
hypertension.

P4433
Exercise training in pulmonary arterial hypertension associated with
connective tissue diseases
Ekkehard Gruenig 1 , Felicitas Maier 1 , Nicola Ehlken 1 , Christine Fischer 2 ,
Mona Lichtblau 1 , Norbert Blank 3 , Christoph Fiehn 4 , Frank Stöckl 5 ,
Felix Prange 1 , Gerd Staehler 6 , Frank Reichenberger 7 , Henning Thide 7 ,
Michael Halank 8 , Hans-Jürgen Seyfrath 9 , Simone Wagner 3 , Christian Nagel 1 .
1
Center of Pulmonary Hypertension, Thoraxclinic Heidelberg, Germany;
2
Departments of Human Genetics, University of Heidelberg, Germany;
3
Rheumatology and Neurology, University of Heidelberg, Germany;
4
Rheumatology, ACURA Centre for Rheumatic Diseases, Baden-Baden, Germany;
5
Medical Clinic III, Clinic of Darmstadt, Darmstadt, Germany; 6 Medical Clinic
I, Clinic of Loewenstein, Germany; 7 Departments of Pneumology, Universities of
Giessen, Germany; 8 Departments of Pneumology, Medical Clinic, Dresden,
Germany; 9 Departments of Pneumology, University of Leipzig, Germany
Background: The objective of this prospective study was to assess short-and longterm efficacy of exercise training(ET) as add-on to medical therapy in patients
with connective tissue diseases-associated pulmonary arterial hypertension(CTDAPAH).
Patients with invasively confirmed CTD-APAH received ET in-hospital for 3 weeks
and continued at home for 15 weeks. Efficacy parameters have been evaluated at
baseline and after 15 weeks by blinded-observers. Survival rate has been evaluated
in a follow-up period of 2.9±1.9 years.
Results: Twenty-one consecutive patients were included and assessed at baseline,
and after 3 weeks, 12 after 15 weeks. Patients significantly improved the mean
distance walked in 6 minutes compared to baseline by 67±52 meters after 3
weeks(p<0.001) and by 71±35 meters after 15 weeks(p=0.003), scores of quality
of life(p<0.05), heart rate at rest and maximal workload. Systolic pulmonary
artery pressure and diastolic systemic blood pressure improved significantly after
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3 weeks of ET. The 1- and 2-year overall-survival rates were 100%, the 3-year
survival 73%. In one patient lung transplantation was performed 6 months after
ET.
Conclusion: ET as add-on to medical therapy is effective in patients with CTDAPAH to improve work capacity, quality of life and prognostic parameters and
improves the 1-, 2- and 3-year survival rate. Further randomized controlled studies
are needed to confirm these results.

P4434
Respiratory muscle training (REMT) with normocapnic hyperpnoea (NH)
improves respiratory muscle strength, exercise performance and ventilatory
pattern in COPD patients
Eva Bernardi, Luca Pomidori, Gaia Mandolesi, Gianluca Grassi, Annalisa Cogo.
Department of Clinical and Experimental Medicine, University of Ferrara, FE,
Italy
Few data are available about the effect of RMET in COPD patients even if it
has been shown that RMET improves endurance performance and decreases VE
during exercise in healthy subjects.
Aim: To evaluate the effect of 4 weeks of RMET with NH (Spirotiger® ) on
respiratory function and exercise capacity in 23 moderate/severe COPD patients.
Materials and methods: 20 M, 3 F (aged 42-80). Respiratory function tests
(FEV1, FVC, MIP), QoL (St George’s Questionnaire), 6MWT and endurance
exercise test (75-80% of peak-work rate measured during an incremental test and
performed to the limit of tolerance, tLIM).
9 of 21 patients were instrumented with a portable inductive plethysmografhy
(Lifeshirt System) to evaluate breathing pattern during exercise test. After 4 supervised training sessions, the patients trained at home for 4 weeks: 10 min twice
a day roughly at 55% of MVV (FEV1x0,375).
Results: Results are reported in Tables 1 and 2.
6 patients dropped out (poor compliance).
Ventilatory pattern after RMT, during tLIM, is characterized by a significantly
lower trend of VE and RR with a higher TV (p<0,05, ANOVA test).
Table 1
Mean±SD

FEV1 (%)

FVC (%)

pre RMET 59,1±16,5 81,0±21,1
post RMET 59,1±15,3 82,5±22,9

MIP (cmH2O)

QoL (total)

84±33
93±33*

29,2±18,0
21,2±12,3*

6MWD (m) SpO2 (%)
422±74
459±55*

92±3
93±2*

Table 2
Mean±SD

tLIM (sec)

Borg dyspnea tLIM

pre RMET
post RMET

351±238
523±440*

8/10±0,6
6/10±1,7*

*p<0,05 (T test and Wilcoxon signed rank test.)

Conclusion: After a short RMT, COPD patients show an improvement in MIP,
QoL, a higher exercise capacity and an intriguing change in ventilatory pattern
during exercise, which improves SpO2.

P4435
Reduced oxygen uptake efficiency slope in patients with cardiac sarcoidosis
Wilhelm Ammenwerth 1 , Mark A. Klemens 2 , Catharina Crolow 1 ,
Nicolas Schönfeld 1 , Roland C. Bittner 2 , Jeanette Schulz-Menger 3 , Torsten
T. Bauer 1 . 1 Department of Pneumology, Lungenklinik Heckeshorn, HELIOS
Klinikum Emil von Behring, Berlin, Germany; 2 Institute of Radiology and
Nuclear Medicine, HELIOS Klinikum Emil von Behring, Berlin, Germany;
3
Department of Cardiology and Nephrology, HELIOS Klinikum Berlin-Buch,
Berlin, Germany
Background: The non-invasive diagnosis of cardiac sarcoidosis (CS) is difficult.
Cardiovascular magnetic resonance (CMR) has become a very valuable diagnostic
tool in patients with suspected CS, but usually a combination of different tests
is used. Oxygen uptake efficiency slope (OUES) is a parameter of cardiopulmonary exercise testing (CPET), which is used as an indicator for cardiovascular
impairment. We investigated the predictive value of OUES for the diagnosis of
myocardial involvement in sarcoid patients.
Methods: Retrospectively 37 consecutive patients (44.9±13.8 years) with histologically confirmed sarcoidosis and clinical suspicion of heart involvement underwent
noninvasive diagnostic testing including CMR. CS was diagnosed according to
the guidelines from the Japanese Society of Sarcoidosis and other Granulomatous
Disorders with additional consideration of CMR findings. Furthermore, CPET with
calculation of predicted OUES according to equations by Hollenberg et al. was
carried out.
Results: Patients with CS (11/37; 30%) had a worse cardiovascular response to
exercise. OUES was significantly lower in CS-group compared to non-CS-group
(59.3±19.1 vs 88.0±15.4%pred., p < 0.0001). ROC curve method identified
70%pred. as the OUES cut-off point, which maximized sensitivity and specificity
for detection of CS (96% sensitivity, 82% specificity, 89% overall accuracy).
OUES < 70%pred. was the single best predictor of CS (OR: 67, 95% CI: 6.05 to
734.27, p < 0.001) even in multivariate analyses.
Conclusion: Cardiac involvement of sarcoidosis can be predicted by CPET using

OUES. Patient selection for CMR can probably be guided by CPET findings in
patients with sarcoidosis.

P4436
Prognostic implications of delayed heart rate recovery from
maximal-incremental exercise in patients with pulmonary arterial
hypertension
Roberta Pulcheri Ramos, Jaquelina Sonoe Ota Arakaki, Priscila Barbosa,
Erika Treptow, Fabricio Martins Valois, Eloara Vieira Machado Ferreira, Luiz
Eduardo Nery, J. Alberto Neder. Pulmonary Function and Clinical Exercise
Physiology Unit (SEFICE), Respiratory Division, Department of Medicine;
Federal University of São Paulo – Paulista School of Medicine (UNIFESP-EPM),
Sao Paulo, SP, Brazil
Rationale: Early recovery from exercise is characterized by a marked reduction in
heart rate (HR) due to sudden reintroduction of vagal tone and progressive withdrawal of sympathetic stimulation. HR recovery (HRR) is delayed in pulmonary
arterial hypertension (PAH), a disabling condition associated with autonomic
imbalance.
Objective: To investigate the usefulness of HRR to estimate exercise impairment
and prognosis in PAH patients.
Methods: We evaluated 72 patients with PAH of varied aetiology (NYHA class
I to IV) and 21 age- and gender-matched controls who underwent a maximal
incremental cardiopulmonary exercise test (CPET) with HR being recorded up to
the 5th minute of recovery.
Results: HRR was consistently lower in patients compared to controls (p<0.05).
The best cutoff for HRR in one minute (HRR1min ) to discriminate patients from
controls was 18 beats (AUC 0.76 [0.66-0.86], p <0.05). “Normal” HRR1min was
associated with a range of maximal and sub-maximal variables indicative of better
preserved exercise tolerance (p<0.05). On a multiple regression analysis which
considered only CPET-independent variables (6-minute walking distance, NYHA
class and PAH treatment), HRR1min was the single predictor of mortality (hazard
ratio (95% confidence interval)= 1.19 (1.03-1.37); p<0.05).
Conclusions: Preserved HRR1min (>18 beats) is associated with less impaired
responses to exercise in patients with PAH. Conversely, an abnormal HRR1min
response has negative prognostic implications, a finding likely to be clinically
useful when more sophisticated analyses provided by a full CPET are not readily
available.

P4437
Portioning out the contribution of dead space ventilation and low CO2 set
point to ventilatory inefficiency during exercise in chronic thromboembolic
pulmonary hypertension
Roberta Pulcheri Ramos, Jaquelina Sonoe Ota Arakaki, Eloara Vieira
Machado Ferreira, Adriano Acedo, Melline Almeida, Luiz Eduardo Nery, J.
Alberto Neder. Pulmonary Function and Clinical Exercise Physiology Unit
(SEFICE), Respiratory Division, Department of Medicine; Federal University of
São Paulo – Paulista School of Medicine (UNIFESP-EPM), Sao Paulo, SP, Brazil
Rationale: The individual relevance of enlarged dead space ventilation as a fraction
of tidal volume (VD/VT) and low CO2 set-point in promoting exercise ventilatory
inefficiency in chronic thromboembolic pulmonary hypertension (CTEPH) remains
controversial.
Objective: To determine the contributing role of VD/VT and PaCO2 on the
excessive ventilatory response to exercise in patients with CTEPH.
Material and methods: 20 patients (47±14 yrs, mean pulmonary artery pressure=
52±10 mmHg) underwent an incremental exercise test and a steady-state test with
arterial blood gases measurements.
Results: Compared to normal standards, patients showed lower resting PaCO2
and peak V’O2 but greater V’E/V’CO2 slope (68±16). Peak V’O2 and
V’E/V’CO2 were inversely correlated (r= -0.70; p<0.05). V’E/V’CO2 ratio
during the constant work rate test was also abnormally high (62±15). VD/VT
increased from 0.31±0.08 at rest to 0.39±0.11 during exercise; on the other
hand, end-tidal partial pressure (PET) for CO2 decreased despite a stable PaCO2
(p>0.05). Consequently, P(a-ET)CO2 became wider (4±3 mmHg to 8±5 mmHg),
a finding related to greater V’E/V’CO2 (r= 0.81; p<0.05). On a multiple regression
analysis VD/VT (partial r = 0.89) and PaCO2 (partial r = -0.37) explained up to
90% of V’E/V’CO2 variability (125.9 VD/VT - 2.3 PaCO2 + 77.1; p<0.001).
Conclusion: Increased VD/VT is the main pathophysiological mechanism leading
to an excessive ventilatory response to exercise in patients with CTEPH. Low CO2
set-point responds for a relatively minor portion of this abnormal feature.

P4438
Association of 6-minute walk distance and maximal work capacity assessed
by ergometry in patients with obstructive and restrictive lung diseases
Uta Ochmann 1 , Nicola Kotschy-Lang 2 , Wolfgang Raab 3 , Jessica Kellberger 1 ,
Dennis Nowak 1 , Rudolf Jörres 1 . 1 Institute of Occupational, Social and
Environmental Medicine, Ludwig-Maximilians-University, Munich, Germany;
2
Rehabilitation Clinic Falkenstein, Falkenstein, Germany; 3 Rehabilitation Clinic
Bad Reichenhall, Bad Reichenhall, Germany
Background and objective: In patients with chronic lung diseases work load for
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endurance training is calculated from maximal load. If this is not known, it might
be predicted on the basis of 6-minute walk distance (6MWD). We addressed the
reliability of such prediction.
Methods: Within a longitudinal clinical study on the efficacy of rehabilitation,
baseline data including 6MWD, maximal work load (Wmax), peripheral muscle
force, lung function, fat-free mass (FFM) and dyspnoea (MMRC score) of 255
men with occupational lung diseases (asthma, asbestosis, silicosis, COPD) were
evaluated.
Results: 6MWD (mean 502m, SD 92m) correlated (r=0.51, p<0.05) with Wmax
(mean 112Watt, SD 35Watt), without systematic differences between asthma,
silicosis and COPD. The asbestosis group was evaluated separately since the
regression line was different. Muscle force, lung function parameters and MMRC
score correlated moderately with Wmax (p<0.05 each). Including all statistically
significant predictors the correlation was r=0.76 in patients with obstructive lung
function impairment and r=0.61 in asbestosis patients. The residual standard deviations of predicted Wmax were 20-28 Watt, depending on the predictors used,
and the 95% prediction intervals of Wmax based on the predictor 6MWD 47-65
Watt.
Conclusions: Compared to literature data we observed weaker correlations indicating that a sufficiently reliable prediction of individual Wmax by 6MWD or
related measures is not possible. Despite this, the regression lines based on a large
sample of subjects might be useful for the comparison of epidemiological studies.

P4439
The relationships between hyperinflation during exercise and symptoms in
adults with cystic fibrosis
Daniela Savi 1 , Mattia Internullo 2 , Gabriele Valli 3 , Paolo Marinelli 2 ,
Serenella Bertasi 1 , Matilde Rolla 1 , Riccardo Valerio De Biase 1 ,
Salvatore Cucchiara 1 , Paolo Palange 2 . 1 Regional Cystic Fibrosis
Centre-Pediatrics Department, “Sapienza” University of Rome, Italy; 2 Public
Health and Infectious Diseases Department, “Sapienza” University of Rome,
Italy; 3 Emergency Medicine, Hospital G.B Grassi, Rome, Italy
Exercise tolerance is reduced in patients with Cystic Fibrosis (CF). Ventilatory
limitation, peripheral skeletal muscle weakness and poor nutritional status may
contribute to exercise intolerance. The mechanisms of exertional dyspnoea are less
understood, but it seems that dynamic hyperinflation may play a role. So we wonted
to investigate the role of exercise dynamic hyperinflation on breathlessness (DYS)
and leg fatigue (LEG) in CF patients. 17 stable CF patients (32±8SD yrs; FEV1
2.66±0.7 l; 68±16% pred; IC 3.4±1.0 l), during constant load cycle ergometry at
80% V’O2 max were studied. Intensity of breathlessness and leg fatigue, by Borg
scale, and IC were recorded every 2 minutes. The individual slopes of the change
in IC vs DYS and IC vs LEG were also computed.
Results: In most patients we did not observe a correlation between changes in IC
during exercise vs either DYS (r2 =0.30±0.28) or vs LEG (r2 =0.35±0.26). In
addition, resting IC did not predict the rate of change in DYS or LEG. Conversely,
we found a close relathionship between the rate of increase in DYS per unit change
in IC and the rate of increase in LEG per unit change in IC (r2 =0.85 p<0.0001).
Importantly, we found a good relationship between the baseline IC and TLIM
(r2 =0.44 p<0.005), but not between baseline FEV1 and TLIM .
Conclusions: CF patients show considerable variation in the rate at which symptoms develop during exercise, suggesting that different physiological processes
underline these symptoms. Baseline IC strongly predict the duration of the endurance tolerance, while the degree of resting hyperinflation is poorly predictive
of exercise induced changes in DYS and LEG.

P4440
Exercise capacity and limiting factors in older patients with post infectious
bronchiolitis obliterans
Luiz Felipe Frohlich 1 , Danilo C. Berton 1 , Paulo J.C. Vieira 1 , Jorge P. Ribeiro 1 ,
Paulo J.Z. Teixeira 2 , Fernando A.A. Silva 1 . 1 Internal Medicine, Federal
University of Rio Grande do Sul (UFRGS), Porto Alegre, Brazil; 2 Internal
Medicine, Health Science Federal University of Porto Alegre, Brazil
Exercise capacity has been poorly studied in patients with post-infectious bronchiolitis obliterans (PBO) and main studies evaluated children with follow-up in
older subjects lacking.
We evaluated exercise capacity in older patients with PBO and mechanisms of
exercise limitation.
This was a cross-sectional study including the oldest patients of our tertiary
care center. Cycle incremental cardiopulmonary exercise tests with investigation
of dynamic hyperinflation and exercise induced bronchoconstriction (EIB) were
performed.
Sixteen patients were studied with a mean age of 15.3±3.9 (range 10-23) years,
and post-bronchodilator (BD) resting lung function (%pred): FVC 88.9±19.3;
FEV1 67.4±27.5, TLC 115.3±10.7; RV 234.3±87.1, DL CO 73.6±11.9. Only 7
patients (43.8%) had reduced exercise capacity (VO2 peak<84%pred), of these
5 (71.4%) was <16 years-old. VO2 peak was only correlated with age (r=0.58;
p=0.01) and DL CO% pred (r=0.66; p=0.01).
Patients with reduced exercise capacity tended to be younger (13.4±3.3 vs 16.8±3.9
years; p=0.09), with greater FEV1 response to BD (18.9±12.8 vs 7.0±11.9%;
p=0.08) and lower DL CO (67.8±12.9 vs 81.2±9.2%; p=0.053). No difference
were found in relation to ventilatory reserve and dynamic hyperinflation during

exercise. Of the 4 patients who presented EIB, 3 (75%) had reduced exercise capacity. Nevertheless, FEV1 alteration post-exercise was not significantly different
from those with preserved exercise capacity (-17.0±20.3 vs -5.7±6.7%, p=0.20).
In conclusion, it seems that functional alterations of POB tend to ameliorate with
aging. Those with reduced exercise capacity present lower lung diffusion capacity
and greater airway obstruction variability.

P4441
Estimation of the exercise ventilatory compensation point by the analysis of
the relationship between minute ventilation and heart rate in patients with
pulmonary hypertension
Paolo Marinelli 1 , Roberto Badagliacca 2 , Matteo Bonini 1 , Roberto Poscia 2 ,
Mattia Internullo 1 , Simone Pascale 1 , Gabriele Valli 1 , Paolo Palange 1 , Carmine
Dario Vizza 2 . 1 Department of Public Health and Infectious Diseases, Lung
Function Unit, “Sapienza” University, Rome, Italy; 2 Department of Respiratory
and Cardiovascular Sciences, “Sapienza” University, Rome, Italy
Background: Incremental cardio-pulmonary exercise test with gas exchange measurement is the gold standard for the identification of the ventilatory compensation
point (VCP). It has previously been demonstrated that the change in the slope of
increment of minute ventilation over heart rate (V’E/HR) can be utilized alternatively to the ventilatory equivalent for CO2 (V’E/V’CO2) method for detection
of VCP in healthy subjects. The reliability of this parameter in patients affected
by cardiac and pulmonary diseases is still not well elucidated.
Aim: To evaluate the efficacy and reliability of the V’E/HR in patients with
pulmonary hypertension.
Methods: Twenty subjects (11F – 9M; mean age 44±15.8 SD) with a diagnosis
of pulmonary hypertension underwent an incremental maximal exercise test on a
cycle-ergometer. V’O2, V’CO2, V’E were measured breath-by-breath. Heart rate
was also registered. Results are expressed as mean±SD.
Results: All patients reached the VCP showing a mean VO2 max % predicted of
55±15%. As in healthy subjects it was possible to identify two different slopes
(S1 – S2) of increment in the V’E/HR in 14 out of the 20 patients tested
(0.78±0.2 vs 1.83±1.0 p=0.002). The remaining 6 patients in whom was not
detected a significant difference between the two slopes interestingly showed an
altered cardiac function, as shown by the O2 pulse in the final phase of exercise.
Conclusions: V’E/HR as a predictor of the VCP, appears to be a useful and
reliable method to identify more severe IP patients with an altered cardiac function.

P4442
Critical power for upper limb in patients with COPD
Carla Malaguti 1 , Eduardo Colucci 2 , Talita Stuchi 3 , Roberta Ramos 3 , Luiz Nery 3 ,
Simone Dal Corso 2 . 1 Physiology, Federal University of Juiz de Fora, MG, Brazil;
2
Pneumology, Federal University of São Paulo, SP, Brazil; 3 Rehabilitation
Sciences Program, Nove de Julho University, São Paulo, SP, Brazil
Introduction: The determinants of the critical power (CP) for whole-body exercise
(lower limbs) in patients with COPD have been previously identified. There are
no data concerning to its determinants for upper limbs (UL) in this population.
Objective: To characterize the determinants of the CP for UL in patients with
COPD.
Methods: Eight patients with COPD (FEV1: 45.1±1.2% of predicted) and seven
healthy subjects were assessed. After an arm incremental test on cycle ergometer,
three constant workload tests were performed (100-120%, 90% and 80% of peak
workload). From these tests the CP was estimated and an additional test was
performed (5-20% above the workload of the estimated CP). Then, CP was determined by the intercept of the linear regression between workload and reciprocal
of time for the four tests and was confirmed in a new test. The inspiratory capacity
(IC) was measured before and immediately after each test.
Results: There was no significant difference in the CP workload between patients
and controls (30.2±12.7 Watts - 59.8±11.4% of peak workload vs 42.2±16.7
Watts - 66.7±9.3% of peak workload, respectively). The oxygen uptake in CP
was lower in the COPD group than controls (0.79±0.28 L/min vs 1.20±0.37
L/min, respectively, p<0.05). The patients presented dynamic hyperinflation and
substantial reduction of ventilatory reserve for all tests, including the CP test.
Despite the ventilatory limitation, all patients were able to sustain exercise at CP
for 20 minutes.
Conclusion: The present study shows that the ventilatory constraint is the most
important determinant of the CP for UL exercise in COPD patients.

P4443
Physiological responses at critical load on resistance exercise – Effects of
aging process
Vivian Maria Arakelian 1 , Nuno Manuel Frade de Sousa 1 , Camila do Vale
Gomes Gatto 3 , Daniela Bassi Dutra 2 , Milena Pelosi Rizk Sperling 1 , Flávia
Rossi Caruso 2 , Vilmar Baldissera 1,3 , Audrey Borghi-Silva 1,2 . 1 Interunidades
Bioengenharia EESC/IQSC/FMRP, Universidade de São Paulo, SP, Brazil;
2
Physioterapy, Federal University of Sao Carlos, SP, Brazil; 3 Physiology Science,
Federal University of Sao Carlos, SP, Brazil
Background: Critical load (CL) is a theoretical analysis derived from a series of
constant load repetitions until concentric failure during resistance exercise (RE),
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which indicates the transition of moderate to intense exercise. However, it appears
the influence of age on differences in CL remains to be investigated.
Aims: The objectives of the study were to; 1) determine the intensity of CL during
RE, and 2) evaluate the behavior of cardiorespiratory and metabolic responses
during RE at the CL in young and older subjects.
Methods: We evaluated 12 young (23±3 years) and 10 elderly (70±2 years)
apparently healthy males, who underwent: 1) a 1 repetition maximum (1RM) test
on Leg Press and, 2) on different days, three high-intensity resistance exercise
constant load tests (60%, 75% and 90% 1RM) in order to obtain CL by linear
regression: load X reverse of time (Tlim = duration of exercise until fatigue).
Results: Absolute values of both the CL asymptote and curvature constant (kg)
were significantly lower in elderly subjects (p<0.05). In contrast, both groups have
the same value for CL ∼ 52%RM. As expected, actual oxygen consumption (VO2)
and heart rate (HR) values obtained during CL exercise testing were significantly
reduced in older subjects. However, percent-predicted aerobic capacity values were
significantly higher in older subjects (P<0.05). In addition, blood lactate ([La-])
corrected to Tlim were greater in younger subjects at all intensities (p <0.05).
Conclusion: These findings suggest that the despite reduced force production
in older subjects, endurance-related parameters are well preserved according to
age-adjusted percent-predicted values in apparently healthy males.
Financial support: FAPESP No. 2009/01842-0.

P4444
Impaired cardiac output responses to incremental exercise measured by
signal-morphology impedance cardiography in advanced COPD
Luiza Costa, Gabriela Siqueira, Daniela Bravo, Mayron Oliveira,
Miguel Rodrigues, J. Alberto Neder. Respiratory Division, Pulmonary Function
and Clinical Exercise Physiology Unit (SEFICE), Federal University of Sao
Paulo, SP, Brazil
Background: There is renewed interest in the continuous evaluation of cardiac
output (Q’T) during exercise in patients with chronic obstructive pulmonary disease (COPD). Signal-morphology impedance cardiography (SMICG ) has some
advantages over previous impedance approaches and it might be useful to track
relative changes in exercise Q’T in this patient population.
Objective: To contrast the dynamic changes () in Q’T as a function of metabolic
demand (O2 uptake, V’O2 ) in patients with advanced COPD and healthy controls.
Methods: 15 males with COPD (11 GOLD stages III-IV) and 9 gender-matched
controls underwent a ramp-incremental test with Q’T being measured by a
commercially-available SMICG system (Physioflow™ PF-05, Manatec, France).
Q’T/V’O2 relationship was calculated by linear regression.
Results: Patients were significantly younger than controls (61±6 yrs vs. 72±5 yrs,
respectively; p<0.01). As expected, patients had lower peak V’O2 (% predicted)
compared to controls (p<0.05). There were no significant between-group differences in the y-intercept or the slope of Q’T (L/min)/V’O2 (L/min) (p>0.05).
Interestingly, however, both parameters were lower in patients than controls when
Q’T was expressed as fold-changes (0.90±0.30 vs. 1.22±0.18 and 0.43±0.17 vs.
0.61±0.10, respectively; p<0.05). Q’T at maximal exercise was associated with
peak V’O2 in controls (r= 0.73; p<0.05) but not in patients (r= 0.12).
Conclusions: Semi-quantitative SMICG measurements indicated blunted Q’T adjustments to rapidly-incremental exercise in patients with advanced COPD - even
when compared to older healthy controls.

P4445
Exercise ventilatory inefficiency is an independent predictor of mortality in
patients with pulmonary arterial hypertension
Eloara Ferreira 1,2 , Roberta Ramos 1,2 , Jaquelina Arakaki 1,2 , Priscila Barbosa 2 ,
Erika Treptow 1 , L. Eduardo Nery 1 , Fabrício Valois 1,2 , J. Alberto Neder 1 .
1
Respiratory Division, Pulmonary Function and Clinical Exercise Physiology
Unit (SEFICE), Federal University of São Paulo, SP, Brazil; 2 Respiratory
Division, Pulmonary Vascular Group, Federal University of São Paulo, Brazil
Rationale: An excessive ventilatory (V’E) response to CO2 output (V’CO2 ) during
incremental exercise is a strong prognosticator in cardiovascular diseases. The role
of V’E/V’CO2 to predict mortality in pulmonary arterial hypertension (PAH),
however, remains to be demonstrated.
Objective: To investigate the value of increased V’E/V’CO2 as a negative
prognostic marker in PAH.
Methods: 80 patients with PAH who underwent a ramp-incremental cardiopulmonary exercise test (CPET) were followed-up for 5 yrs. V’E/V’CO2 slope
was calculated to the respiratory compensation point (V’E/V’CO2(start-RCP) ) or
to peak exercise (V’E/V’CO2(start-PEAK) ).
Results: 14 patients (17.5%) died of PAH-related causes. Compared to survivors, deceased patients were younger and had lower peak O2 uptake, O2 pulse,
and oxyhemoglobin saturation but, regardless the method of calculation, higher
V’E/V’CO2 (p<0.05). None of the other variables (including the six-minute
walking distance) was related to mortality (p>0.05). The best cutoff to death prediction was higher for V’E/V’CO2(start-PEAK) (>55) than V’E/V’CO2(start-RCP)
(>45). An univariate analysis revealed that the former variable was superior to
the later on this regard (p= 0.004 vs. 0.02).In fact, a multiple regression analysis showed that resting heart rate (hazard ratio (95% CI)= 1.04 (1.00-1.08);
p=0.03) and V’E/V’CO2(start-PEAK) (1.04 (1.01-1.07); p= 0.006) were the only
independent predictors of mortality.

Conclusions: A resting variable (heart rate) and an effort-independent marker of
ventilatory inefficiency (V’E/V’CO2(start-PEAK) ) are clinically-useful markers
of poor prognosis in patients with PAH.

P4446
Clinical and functional determinants of exercise limitation in adult patients
with cystic fibrosis
Jean Pastré 1 , Anne Prévotat 1 , Catherine Tardif 3 , Abderrahmane Mammar 4 ,
Jean-Marc Perruchini 5 , Lidwine Wémeau-Stervinou 1 , Thierry Perez 1 ,
Alain Duhamel 2 , Benoit Wallaert 1 . 1 Clinique des Maladies Respiratoires, CRCM
Adulte, Hôpital Calmette CHRU, Lille, France; 2 Unité de Biostatistiques, Hôpital
Calmette CHRU, Lille, France; 3 Physiologie Respiratoire, Pavillon Derocque,
CHU C. Nicolle, Rouen, France; 4 Service de Pneumologie, CHU Michallon,
Grenoble, France; 5 Service de Rehabilitation Respiratoire, Clinique de Médecine
Physique les Rosiers, Dijon, France
Objective: Exercise tolerance is reduced in adult patients with cystic fibrosis (CF).
The aim of this retrospective analysis was to determine the mechanisms of this
limitation.
Patients and methods: Cardiopulmonary exercise testing (CPET) with peak exercise blood gas was performed in 102 patients (Sex Ratio M/F=0.51) aged 28±11
years old (FEV1<50%: 48 patients; FEV1 between 50 and 80%: 22; FEV1>80%:
32). VO2 peak was correlated with clinical, biological and functional parameters.
Results: VO2 peak was decreased (<84%) in 85% of patients (25±9 ml/kg or
65±21% predicted) and was correlated with Body Mass Index (r = 0.26), CRP (r
= -0.34), FEV1 (r = 0.71), FVC (r = 0.69), RV (r = -0.63) and DLCO (r = 0.56).
Upon exercise parameters, VO2 peak was correlated with VE/VO2 at ventilatory
threshold, peak VD/VT, peak PaO2, PaCO2 and P(A-a)O2, and ventilatory reserve
(r= -0.50 respectively, -0.64, 0.54, 0.64, -0.54 and 0.37). In multivariate analysis,
FEV1 was the most predictive parameter of VO2 peak impairment, accounting for
48% of VO2 peak alteration. Reduced or absent ventilatory reserve and excessive
hyperventilation (VE/VO2 threshold) accounted for respectively 10 and 8% of
VO2 peak alteration. Peak VD/VT and P(A-a)O2 explained only 1% each of the
VO2 peak value.
Conclusion: Limiting aerobic capacity in adult patients with cystic fibrosis is
correlated with nutritional status, inflammation and lung function. This limitation
is largely dependent, not only on FEV1, but also on the importance of ventilatory
response to exercise. CPET is useful for a better management of CF patients.

P4447
Exercise training affects alveolar to arterial oxygen partial pressure
difference in obese subjects: Preliminary data
Francesco G. Salerno, Giuseppina Fumarulo, Maria Aliani, Patrizia Guido,
Vincenzo Digilio, Nicola Sarno, Mauro Carone. Respiratory Division,
Fondazione Salvatore Maugeri, IRCCS, Cassano delle Murge, BA, Italy
Background: Obesity is often associated with decreased lung volumes and daytime
hypoxemia. The decrease in lung volumes and the decrease in physical activity
may favour microatelectasis that may account for at least a part of the decreased
observed daytime paO2.
Objectives: The aim of the study was to investigate the effect of a course of exercise training on the alveolar-to-arterial oxygen partial pressure difference (AaDO2)
in obese subjects.
Methods: Seventeen obese subjects (BMI>30) with no evident respiratory diseases (FEV1/FVC > 0.7) were divided in 2 groups. Group I (n=8) underwent to a
15 days exercise training program associated to an educational program; group II
(n=9) underwent to a 15 days educational program. All patients performed blood
gases analysis, spirometry, body pletismography and 6MWT before and after the
treatment.
Results: Both groups displayed mild baseline hypoxemia (mean PaO2=71±9
mmHg, and 74±10 mmHg for the control and treated group respectively) and an
elevated BMI (43±8 and 38±5 respectively). In the treated group, preliminary
data, show a decrease in AaDO2 after the exercise training program (15±5 vs.
24±5 mmHg, p<0.05).
Conclusions: Our data suggest that daytime hypoxemia in obese patients may
be partially corrected by a program of exercise training. The mechanism may be
related to reopening of microatelectasis.

P4448
Obese asthmatics have reduced exercise capacity and higher ventilation than
non-obese asthmatics
Gaia Mandolesi, Marco Contoli, Brunilda Marku, Eva Bernardi, Luca Pomidori,
Annalisa Cogo. Department of Clinical and Experimental Medicine, University of
Ferrara, Italy
Obesity is a modifiable risk factor of asthma (Beuther 2007). Regular exercise is
associated to better asthma control but little is known about the exercise capacity
and physical activity level (PAL) in obese asthmatics.
Aim: Analyze exercise capacity, ventilation (VE) during exercise, physical activity
and QoL in obese compared with normal weight asthmatics.
Methods: 48 asthmatics (29F), age 57,4±11, regularly visited at Asthma Center of
Ferrara University Hospital were submitted to spirometry, 7 days PAL monitoring
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(Armband® ), QoL questionnaire (AQLQ) and walking test (6MWT) with VE
analysis (Spiropalm, Cosmed).
Results: 19 subjects were obese (OB), 17 overweight (OW), 12 normal weight
(NW). FEV1 % was < in subjects with BMI ≥ 25 (72.1±17 vs 81.5±17, ns). PAL
(METs) in OB was < OW and NW(1,3±0,2 vs 1,5±0,3; 1,5±0,2, *) independently
from the severity of obstruction. No difference in QoL was found.
OB and OW showed a reduced exercise capacity and SpO2% in comparison to
NW.
Table 1

OB
OW
NW
§

SpO2%

Meters

Dyspnea (Borg)

95,7±0,3§
95,6±0,5¶
97,2±0,3

454,7±87,2§
456±96,4¶
548±52,5

2,5±2,3
2,5±2,1
1,2±1,3

p<0,05 OB vs NW; ¶ p<0,05 OW vs NW.

No difference in dyspnea Borg scale (0-10).
VE analysis during 6MWT: OB showed a higher maximal increase (%) in VE than
NW, independently from the level of obstruction and mainly due to the increase in
tidal volume (TV).
Table 2

OB
OW
NW
§

Increase VE (%)

Increase TV (%)

108,3±38,8§
93,7±38,3¶
67,9±6,3

93,6±34§
56,9±41¶
59,8±10,2

p<0,05 OB vs NW; ¶ p<0,05 OW vs NW.

Conclusions: In asthmatics, obesity influences negatively the daily physical activity and exercise capacity through mechanisms which appear independent from the
severity of bronchial obstruction.

P4449
Laboratory exercise tests are not representative of the real physical activity in
more severe COPD patients
Francesco Costa, Laura Malagrinò, Gianna Decusatis, Sandra Antonelli,
Claudia De Simone, Sabrina Santerini, Barbara Vagaggini, Pierluigi Paggiaro.
Cardiothoracic and Vascular Department, University of Pisa, Italy
Background: Cardiopulmonary exercise test (CPET) is the gold standard to evaluate the exercise tolerance. Incremental shuttle walking test (ISWT) has ventilatory
and metabolic responses similar to those of CPET in moderate-severe COPD.
Sensewear Armband is a new device to quantify the physical activity of daily life.
Aim: To evaluate the correlations among CPET, ISWT and daily physical activity,
measured by Armband, in patients with COPD of different severity.
Subject and methods: In cross sectional study 45 COPD patients (FEV1%:
52.5±17, 36 male) evaluated: CPET, ISWT, pulmonary function test (PFT), dyspnea scale (MRC), steps/day and total energy expenditure (TEE) by Armband (as a
mean of a 7-day monitoring period). The patients were divided according to FEV1
(>50% or ≤ 50%) and MRC (≤ 2 or > 2).
Results: CPET and ISWT significantly correlated between them, better in patients with FEV1 <50% and in those with MRC > 2. In COPD patients with
FEV1 >50%, steps/day (r=0.405, r=0.582) and TEE (r=0.494, r=0.615) significantly correlated with CPET and ISWT, respectively, while this did not occur
in COPD patients with FEV1 <50%. Similarly, steps/day (r=0.423, r=0.575) and
TEE (r=0.319, r=0.494) significantly correlated with CPET and ISWT in COPD
patients with a MRC <2, respectively, while this did not occur in COPD patients
with MRC >2.
Conclusion: Exercise tolerance evaluated in laboratory by CPET and ISWT is
representative of the real physical activity, as expressed by steps/day and TEE,
in patients with moderate COPD but not in patients with severe COPD. In these
patients, physical activity evaluation may offer complementary informations to the
laboratory exercise assessment.
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470. Smoking tobacco: from second hand to
earthquake
4511
Role of genetic factors on smoking habits and secondhand smoke sensitivity:
A twin study
Adam Domonkos Tarnoki 1 , David Laszlo Tarnoki 1 , Zsofia Lazar 2 ,
Kinga Karlinger 1 , Andrea Agnes Molnar 3 , Zsolt Garami 4 , Viktor Berczi 1 ,
Ildiko Horvath 2 . 1 Department of Radiology and Oncotherapy, Semmelweis
University, Budapest, Hungary; 2 Department of Pulmonology, Semmelweis
University, Budapest, Hungary; 3 Research Group for Inflammation Biology and
Immunogenomics, Hungarian Academy of Sciences and Semmelweis University,
Budapest, Hungary; 4 DeBakey Heart and Vascular Center, The Methodist
Hospital, Houston, TX, United States
Introduction: The role of genetic factors on nicotine dependence, withdrawal and
quitting is well understood, however no information is available on secondhand
smoke (SHS) exposure sensibility. Our aim was to assess SHS exposure, smoking
habits and characteristics, smoking regulations at home, during driving and at
workplace of monozygotic (MZ) and dizygotic (DZ) twins, and the contribution
of genetic factors to SHS sensibility.
Methods: 161 Hungarian and 50 American adult twin pairs (151 MZ and 62 DZ;
mean age 44±17 years±standard deviation/SD/) were recruited in this classical
twin study.
Results: The overall rate of current, ex and never smokers was 14.6%, 16.4% and
69.2%. MZ twins reported higher rate of everyday and regular smoking for at least
one year (p<0.05). 88% of MZ twins were both ex or current smokers, while the
number was 70% in DZ twins (p<0.01). Significantly higher concordance was
found in the disturbing effect of secondhand smoke in MZ versus DZ pairs (58 to
94% versus 39 to 79%, p<0.05 to p<0.005) on a self-reported smoke pollution
scale between 1-7. Significantly smaller difference was observed in self-reported
smoke pollution rate in MZ twins compared to DZ pairs concerning the restaurants and cafés (1.2±1.3 vs 1.8±1.5, p<0.05) which was not present regarding
restaurants and cafés and transportation facilities.
Conclusions: In conclusion, this study estimated a genetic influence on smoking
habits and secondhand smoke sensibility especially in smoke pollution rate of
restaurants and cafés.

4512
The effect of passive smoking on body height, body weight, peak expiratory
flow rate and motor skills in children
Ivan Pavic 1 , Pero Pavic 2 , Slavica Dodig 3 , Jasna Cepin-Bogovic 1 ,
Martina Krmek 1 . 1 Pulmonology Department, University Hospital “Sestre
Milosrdnice”, Children’s Hospital, Zagreb, Croatia; 2 Elementary School,
Elementary School Trilj, Trilj, Croatia; 3 Laboratory Department, Srebrnjak
Children’s Hospital, Zagreb, Croatia
Passive smoking is strongly linked to a range of adverse child health outcome. The
objectives of the present study were to assess: 1) proportion of school children
passively exposed to cigarette smoke; 2) the impact of passive smoking on body
height and body weight; 3) the influence of passive smoking on peak expiratory
flow rate (PEFR); and 4) on the motor skills in school children.
This prospective study included 133 children, 66 males and 67 females, aged from
11 to 14 years. Subjects were divided in two groups depending on parental smoking
habits: Group I – children of smoking parents who smoke 10 or more cigarettes per
day (88/133=66%) and Group II – children of non-smoking parents (45/133=34%).
For the assessment of motor skills 6-minute run test (F-6 test) was used.
88/133 (66%) children have been exposed to passive smoking, while 45/133 (34%)
children came from families of non-smoking parents. There was no statistically significant difference in either height or in weight. The PEFR (L/min) values for Group
I were statistically lower [320 (300-370)] than in control group of children [380
(347-405] (P=<0.0001). The median F-6 test values for Group I were statistically
lower [2 (1-3)] than in control group of children [4 (3-5)], respectively (P<0.0001).
Children of smoking parents have statistically significant lower grade of motor
skills and statistically significant lower PEFR value than children of non-smoking
parents. Public health preventive actions should go toward minimizing the exposure
of children to passive smoking by counseling the smoking parents that quitting
smoking provides enormous health benefits not only to them but also to their
children.

4513
Assessment of alveolar clearance with technetium-99m-DTPA radio-aerosol
in patients who are active, passive and former smokers; preliminary study
Yavuz Selim Intepe 1 , Seyhan Karacavus 2 . 1 Chest Diseases, 2 Nuclear Medicine,
Medical Faculty of Bozok University, Yozgat, Turkey
Objective: Smoking is the most important risk factor for pathological changes
such as increased inflammation of lungs, fibrosis of airway wall and destruction of

alveolar barriers.Recent studies show strong relationship between passive smoking and pulmonary diseases.In our study we investigate alveolar clearance levels
in active,passive and former smokers with technetium-99m-DTPA radioaerosol
inhalation scintigraphy.
Methods: 82 patients with smoking related complaints to chest disease clinic were
taken in study. 52(%63.5) were female and 30(%36.5) were male. Mean age was
51.3(±)13. Patients were divided into three groups as active, former smokers and
passive. Patients who never smoked and did not expose to passive were accepted
as control group. Also patients were divided into subgroups as copd, asthma and
healthy.In control group smokers 7(%17), nonsmokers 14(%34) and passive were
20(%41). Mucociliary clearance were evaluated with parameters of T1/2, cap value
ve penetration index.
Results: A significant difference was stated in healthy group between smokers and
passive (p=0.05) and between smokers and nonsmokers (p=0.04).Also a significant
difference was determined in patients of copd and asthma in terms of T 1/2 ve
cap values between smokers with passive(0,04) and former smokers(p=0,02).There
was no significant difference between former and passive smokers.
Conclusion: Our study shows that smoking distrupt alveolo-capillary membrane
function and increase mucociliary clearance.In the presence of comorbid disease only active smoking increases clearance.There is also increased clearance in
passive smokers compared with nonsmokers.

4514
The relationship between pulmonary function tests and gender among
smokers with no respiratory symptoms
Sermin Börekçi, Berna Duman, Umut Sema, Müsellim Benan. Pulmonology
Department, Istanbul University Cerrahpasa Medical Faculty, Istanbul, Turkey
Aim: In some studies, it is shown that, there is declines in pulmonary function test
due to cigarette consumption. In this study we aimed to investigate the relationship
between respiratory function test, cigarette consumption (packet-year) and gender
among smokers with no respiratory symptoms.
Method: Total of 197 files of patients who admit to smoking cessation clinic were
evaluated between March 2011-January 2012. 86 cases who have no respiratory
complaints were enrolled in this study. Statistical analysis were done by using
SPSS 15.0 statistical program. The mean cigarette consumption and pulmonary
function test values [FVC(L), FEV1 (L/1.sn), FEV1 /FVC%, PEF (L/sn), MEF 25-75 ]
of male and female sex were compared.
Results: 22 patients (% 25.6) were female, 64 patients (%74.4) were male. Mean
age of female was 38.5±9.7, male was 38.3±11.4. The mean cigarette consumption; 26±17 packet-year for men, 19±16 packet-year for female. There was no
statistical difference betwen female and male acording to cigarette consumption and
age (P>0.05). The mean values of respiratory function test of male patients were;
FVC=4702 ml(%102), FEV1 =3650 mL/1.sn (%95), FEV1 /FVC% =77, PEF=8508
mL/sn(%.93), MEF 25-75 =3330 (%74). The mean values of respiratory function
test of female patients were; FVC=3286 mL(%103), FEV1 =2607 mL/1.sn (%94),
FEV1 /FVC%=79, PEF=6175 mL/sn (%93), MEF 25-75 =2650 (%69). The relationship between pulmonary function test values and gender was not statistically
meaningful (p>0.05). Among female, the mean % values of MEF 25-75 were lower
than the normal range that shows effected small airways.
Conclusion: Damage to small airways due to smoking begins earlier periods
among women.

4515
Health-related effects of smoking on patients with bronchial asthma
participating in a disease management program. Results from the DMP
asthma in the north Rhine Region, Germany
Arne Weber, Sabine Groos, Bernd Hagen, Jens Kretschmann, Lutz Altenhofen.
DMP Project Office, Central Research Institute of Ambulatory Health Care in
Germany, Cologne, Germany
Background and objective: Asthma is one of the most common chronic disorders.
In Germany in 2006 a disease management program (DMP) for asthma started,
focussing on patient education, standardised documentation and optimisation of
quality of care. Smoking is known as a negative risk factor on pathogenesis for
asthma. We want to check whether there is also an effect of smoking on selected
outcome parameters.
Methods and population: In 2010 there were 85.586 patients and 4.166 physicians, who participated. We conducted descriptive cross-sectional analyses and
a logistic regression for all DMP participants. We used standardised medical
records providing information on pharmacotherapy, frequency of symptoms and
non-medical interventions. A three-step severity scale has been developed, which
is based on different parameters (e.g. Peak Flow Value).
Results: Smokers have a three times lower chance to avoid asthma-related emergency department visits (OR 0.32; CI 95%: 0.11 – 0.92). Further they suffer more
often from daily symptoms (17 vs. 12%) and show less current absence of asthma
symptoms (31 vs. 25%). The severity scale show that smokers suffer more often
from more severe asthma (Group 1 15%, Group 2 18%, Group 3: 24%). Hence
smokers get more often controller medication than non-smokers (67 vs. 64%).
Conclusions: There were worse results for smokers relating health-related parameters, e.g. they suffer more often on asthma symptoms. Therefore efforts on
smoke prevention for asthma patients need further improvement. Limitations due
to potential selection bias in the DMP population have to be considered.
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Intervention study to evaluate effectiveness of integrated therapy (varenicline
plus montivational interviewing) for smoking cessation in diabetic patients
Pasquale Caponnetto. Biomedicina Clinica e Molecolare, University of Catania,
Italy
Background: The prevalence of smoking among people with diabetes is similar to that in the general population. For smokers with diabetes, however, the
complications incurred are not equal.
All-cause mortality is increased in smokers with diabetes, and the risk of macro
and microvascular complications is also increased (1).
Aim and objectives: We designed a study to monitor possible modifications in the
smoking habits of 40 regular diabetic smokers experimenting and Integrated Therapy (Varenicline plus Montivational Interviewing) focusing on smoking reduction
and smoking abstinence.
Methods: Study participants were invited to attend a total of five study visits: at
baseline, week-4, week-8, week-12 and week-24. Number of cigarettes smoked,
and exhaled carbon monoxide levels were measured at each visit. Smoking reduction and abstinence rates were calculated. Adverse events a were also reviewed.
Results: Sustained 50% reduction in the number of cig/day at week-24 was shown
in 45% participants. Sustained smoking abstinence at week-24 was observed in
40% of participants.
Conclusion: The use of Integrated Therapy (Varenicline plus Montivational Interviewing) improve smoking cessation and reduction s in diabetic smokers intending
to quit.
1. Solberg L, Desai J, O’Connor P, Bishop D, Devlin H: Diabetic patients who
smoke: are they different? Ann Fam Med 2:26–32, 2004.

4517
Earthquake rattled Christchurch residents reach for cigarettes
Lutz Beckert 1 , Nick Erskine 1 , Bonwen Rhodes 1 , Sue Stevenson 2 ,
Vivien Daley 2 . 1 Department of Medicine, University of Otago, Christchurch, New
Zealand; 2 Respiratory Medicine, Canterbury District Health Board,
Christchurch, New Zealand
The magnitude 7.1 Canterbury earthquake in September 2010 and associated aftershocks have caused untold damage, drastically changed residents’ living, working,
social conditions and taken the lives of 184 people.
Aim: To assess the impact of the Christchurch earthquakes on changes in smoking
status and tobacco consumption of current smokers.
Methods: Semi-structured interviews in public locations with high pedestrian
flow, including two city malls and the central bus exchange. The interviews were
carried out 15 months after the first major earthquake. A total of 1001 people were
interviewed.
Results: At the August 2010 point (prior to any earthquakes) 589 (58.9%) had
smoked cigarettes or tobacco at some point in their lives; 400 (40.9%) never
smoked and three participants (0.3%) were not sure. Of the 319 people who
were not smoking in August 2010, 76 (23.8%) had smoked at least one cigarette
since the September earthquake, 29 (38.2%) of whom had smoked more than 100
cigarettes. Of the 273 participants smoking in August 2010, 86 (31.5%) had since
decreased consumption, 94 (34.4%) had not changed, deletion and 93 (34.1%)
had increased consumption. Of the 86 people who decreased, six (7.0%) attributed
the earthquake and subsequent lifestyle as a reason to reduce smoking. Of the
93 people who increased, 53 (57.0%) attributed the earthquake and subsequent
lifestyle changes as a reason to increase smoking.
Conclusion: The prevalence of smoking in Christchurch has increased in the 15
months following the first major quake in Sept 2010. 28% of people not smoking
prior to the earthquakes smoked one or more cigarettes and people smoking prior
to the earthquakes increased their consumption.

471. Environment and public health: chemicals,
moulds and volcanos
4518
Eyjafjallajökull 2010: Respiratory morbidity and symptoms following
exposure to a volcanic eruption
Hanne Krage Carlsen 1,2 , Arna Hauksdóttir 1 , Unnur Anna Valdimarsdóttir 1 ,
Ragnhildur Gudrun Finnbjornsdottir 1 , Guðrún Pétursdóttir 3 ,
Thorarinn Gíslason 4,5 . 1 Centre of Public Health Sciences, University of Iceland,
Reykjavík, Iceland; 2 Occupational and Environmental Medicine, Umeå
University, Umeå, Sweden; 3 Institute for Sustainability Studies, University of
Iceland, Reykjavík, Iceland; 4 Respiratory Medicine and Sleep, Landspítali
University Hospital, Reykjavík, Iceland; 5 Faculty of Medicine, University of
Iceland, Reykjavík, Iceland
Background: The eruption of Eyjafjallajökull, Iceland 2010 posed an opportunity
to study health effects of a volcanic eruption in a society with strong infrastructure.

The aim of the study was to evaluate the health of the exposed population compared
to control population.
Methods: Six months after the eruption, (fall and winter 2010-11), 1148 exposed
South Icelanders and 510 unexposed North Icelanders responded to a questionnaire on recent physical symptoms and questions from the European Community
Respiratory Health questionnaire. The data was analyzed using logistic regression
adjusted for age, gender, education and smoking status.
Results: Demographic characteristics and underlying disease rates were similar
in the two groups. The exposed group reported more symptoms during the last
12 months; morning phlegm in winter, OR 1.5 (95%CI 1.3-1.8) and runny or
stuffed nose, OR 1.4 (95%CI 1.2-1.6). Recent (last month) symptoms were more
increased, for example cough, OR 2.6 (95%CI 1.7-3.8) and phlegm, OR 2.1
(95%CI 1.3-3.2), eye irritation, OR 2.9 (95%CI 1.8-4.5) and runny or irritated
nose, OR 2.0 (95%CI 1.4-2.9). Respiratory symptoms were more prevalent among
those living closest to the volcano. Upper airway symptoms coexisted, so those
who reported one symptom were likely to have others also.
Discussion: Six months after the Eyjafjallajökull eruption our results indicate
that the presence of volcanic ash is associated with two to three times higher
recent upper airway symptom rates among the exposed population compared to
the unexposed.
Conclusion: Exposure to volcanic ash may increase respiratory morbidity symptoms six months post eruption, but long-term consequences are still unknown.

4519
Outdoor exposure to formaldehyde is associated with increased DNA damage
and respiratory symptoms in children
Paolo Girardi 1 , Maria Enrica Fracasso 2 , Alessandro Marcon 1 , Denise Doria 2 ,
Linda Guarda 3 , Pierpaolo Marchetti 1 , Giancarlo Pesce 1 , Vanda Pironi 3 ,
Giorgio Siliprandi 4 , Paolo Ricci 3 , Roberto de Marco 1 . 1 Unit of Epidemiology
and Medical Statistics, University of Verona, Italy; 2 Section of Pharmacology,
University of Verona, Italy; 3 Unit of Epidemiology, NHS Mantua, Mantua, Italy;
4
Department of Mantua, Environmental Protection Agency, Mantua, Italy
Background: Exposure to air pollutants emitted by industrial sources may be a
health hazard for children living nearby.
Objectives: To evaluate whether residential outdoor exposure to formaldehyde
was associated with DNA damage and with respiratory symptoms in children who
lived in the largest chipboard manufacturing area in Northern Italy (Viadana).
Methods: In 2010, randomly selected children (6-12 years) living in the Viadana
district were surveyed through a parental questionnaire on respiratory symptoms.
A score was devised to evaluate the presence/intensity of asthma-like symptoms.
DNA strand breaks and nuclear abnormalities of the oral mucosa cells were
analyzed by the comet and micronucleus assays respectively. Passive samplers
(n=63) were installed in the area to monitor formaldehyde both in winter and
summer 2010. Kriging interpolation was used to estimate the concentration of
formaldehyde of each child. Appropriate regression models were fitted to the data.
Results: 417 out of 656 eligible children (64%) took part in the study. Children
living near (<2km) the chipboard factories had the highest (p<0.001) formaldehyde exposure. A 1-standard deviation increase in formaldehyde (+0.16 μg/m3 )
was associated with an increase of 10% (95%CI: 5-20%) in the comet tail intensity
and of 10% (95%CI: 1-19%) in the frequency of nuclear buds. Children exposed to
the highest level of formaldehyde (>85th centile) had an increased risk of asthma
like symptoms (OR=2.1; 1.1-4.2).
Conclusions: Exposure to pollutants emitted by chipboard industries statistically
significantly increased DNA damage and asthma-like symptoms in children.

4520
Confirmed moisture damage and risk of asthma from birth to age 6 years
Juha Pekkanen 1 , Anne M. Karvonen 1 , Matti Korppi 2 , Jon Genuneit 3 ,
Anne Hyvärinen 1 . 1 Department of Environmental Health, National Institute for
Health and Welfare, Kuopio, Finland; 2 Pediatric Research Center, Tampere
University and University Hospital, Tampere, Finland; 3 Institute of Epidemiology
and Medical Biometry, Ulm University, Ulm, Germany
Introduction: Few cohort studies are available on the association between moisture
damage, confirmed by technical inspection, and risk of new asthma.
Aim: To study the association between confirmed moisture damage at the age of
5 months on average and risk of asthma by the age of 6 years.
Methods: Building inspection was performed by building engineers in the homes
of 394 children, and the children were followed up with repeated questionnaires
from birth to the age of 6 years. Current asthma was defined as doctor diagnoses
of asthma ever and either current asthma medication or wheezing symptoms at the
age of 6 years. Odds ratios (OR) were adjusted for potential confounders using
discrete time hazard model and GEE.
Results: Severe moisture damage in the kitchen (OR 2.80, 95%CI 1.02-7.64) or
in the child’s bedroom (OR 3.65, 95%CI 1.00-13.28) and visible mold in the
child’s bedroom (OR 4.02, 95%CI 1.58-10.21) increased the incidence of doctor
diagnosed asthma ever in life (n=60). Similar associations were observed with
current asthma (n=33) and with wheezing apart from cold. Weaker associations
were observed with moisture damage in the main living areas. No consistent
associations were observed with moisture damage in the bathrooms or in other
interior spaces of the house. There was some suggestion that the associations were
weaker during the latter part of the follow-up.
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Conclusions: The results are consistent with our earlier report over the first 1.5
years of life (Karvonen et al. 2009). The results support earlier conclusions that
moisture damage not only increases the risk of respiratory symptoms, but is also
associated with increased risk of developing new asthma.

4523

4521
Home dampness and mould, β(1,3)-D-glucan in mattress dust and respiratory
symptoms in adults from 10 European countries
Jan-Paul Zock 1 , Gert Doekes 2 , Dan Norbäck 3 , Mario Olivieri 4 , Simona Villani 5 ,
Juha Pekkanen 6 , Dick Heederik 2 , Joachim Heinrich 7 , Deborah Jarvis 8 ,
Anne Hyvärinen 6 . 1 Centre for Research in Environmental Epidemiology
(CREAL), Hospital del Mar Research Institute (IMIM), Barcelona, Spain;
2
Division of Environmental Epidemiology, Institute for Risk Assessment Sciences
(IRAS), Utrecht, Netherlands; 3 Department of Medical Sciences, Uppsala
University, Uppsala, Sweden; 4 Unit of Occupational Medicine, University
Hospital, Verona, Italy; 5 Department of Health Science, University of Pavia,
Italy; 6 Department of Environmental Health, National Institute for Health and
Welfare (THL), Kuopio, Finland; 7 Institute for Epidemiology, Helmholtz Zentrum
München, Munich, Germany; 8 Respiratory Epidemiology and Public Health
Group, Imperial College, London, United Kingdom
β-glucans are pro-inflammatory fungal cell wall components that have been
associated with adverse respiratory health effects in children. We measured β(1,3)D-glucans in mattress dust samples from 973 randomly selected adults from 22
ECRHS study centres in 10 European countries using an enzyme immunoassay. Information on respiratory symptoms, housing characteristics, dampness and mould
was obtained by face-to-face interviews and home visits following a common
protocol. Study centre explained 28% of the total variance in glucan concentration with geometric means ranging from 0.40 μg/mg in Reykjavik, Iceland,
to 1.77 μg/mg in Barcelona, Spain. Damp or mould problems in the previous
year were reported by 30% of the participants (range 11-50% across centres) and
was significantly associated with a 10% higher glucan level when controlling for
centre. Mattresses older than 5 years contained on average 20% more glucan than
mattresses less than one year old. The presence of a cat or a dog in the home
increased 17-24% the glucan concentration. Nasal symptoms in the previous year
(overall 38%) were more prevalent when damp or mould was reported (adjusted
Odds Ratio (OR) 1.35; 95%CI 1.00-1.82). However, nasal symptoms were not
associated with glucan level (OR 1.00 without indications for heterogeneity across
centres). Similarly there was no association of asthma symptom score with mattress
glucan level. In conclusion, β(1,3)-D-glucans are ubiquitous in mattress dust from
European homes. Although weakly associated with damp and mould problems
there was no evidence that mattress levels of β(1,3)-D-glucans were associated
with respiratory health in adults.

4522
Exhaled nitrogen oxide (FeNO) and nasal patency in adults in relation to
levels of airborne fungal DNA in dwellings in Lund, Sweden
Gunilla Wieslander 1 , Guihong Cai 1 , Christina Isaxson 2 , Anders Gudmundsson 2 ,
Mats Bohgard 2 , Erik Nordin 2 , Aneta Wierzbicka 2 , Dan Norbäck 1 . 1 Dept. of
Medical Science, Uppsala University, Occupational and Environmental Medicine,
Uppsala, Sweden; 2 LTH, Lund University, Division of Ergonomics and Aerosol
Technology, Lund, Sweden
Background: Questionnaire studies have reported associations between indoor
moulds and dampness, asthma and rhinitis. We investigated if levels of fungal
DNA in dwellings were associated with nasal patency, tear film stability, and levels
of exhaled NO.
Methods: Totally 49 adults from 42 homes, randomly selected from a larger
population survey in the city of Lund, Scania, Sweden. Exhaled NO was measured
by NIOX MINO (50 ml/min). Nasal patency was measured by acoustic rhinometry.
Tear film break up time (BUT) was monitored as a sign of eye irritation. FeNO
was log-transformed and associations were analysed by multiple linear regression,
adjusting for age, gender, pollen/furry pet allergy and smoking. Fungal DNA in
airborne settled dust was measured in the living room for one weekby Petri dish
method and levels of five fungal DNA-sequences were analysed by QPCR.
Results: Three types of fungal DNA was commonly found in the homes. Exhaled
NO was higher at higher concentrations of total fungal DNA (p=0.04). Mean
cross-sectional area in the front part of the nasal cavity was decreased at higher
levels of Aspergillus/Penicillium DNA (p=0.05), and posterior cross-sectional
area was decreased at higher levels of Aspergillus versilcolor DNA (p=0.05). No
associations were found between BUT and fungal DNA.
Conclusion: Fungal DNA in settled dust in random selected ordinary homes can
be a risk factor for nasal inflammation, measured as decreased nasal patency, and
lower airway inflammation measured as exhaled NO.
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4524
Lung function decline in elderly in relation to phthalate metabolites and
bisphenol A levels in serum: A 5-year prospective study
Dan Norbäck 1 , P. Monica Lind 1 , Gunilla Wieslander 1 , Lars Lind 2 . 1 Dept. of
Medical Science, Occupational and Environmental Medicine, Uppsala University,
Uppsala, Sweden; 2 Dept. of Medical Science, Acute and Internal Medicine,
Uppsala University, Uppsala, Sweden
Background: Some recent studies report associations between phthalate exposure and asthma in pre-school children. We investigated if circulating levels of
phthalates and bisphenol A (BPA) predicts lung function decline in an elderly
population.
Methods: PIVUS is a cohort, based on a population sample of subjects, aged 70
years in Uppsala, Sweden. Circulating levels of BPA and phthalate metabolites in
serum was measured at baseline by LC-MS/MS. Lung function was measured at
baseline and after 5 years in 668 subjects. Change of forced expiratory volume in
1 s (FEV1 ) was calculated. Associations were analysed by multivariate modelling
adjusting for height, smoking at 70 and 75 y, pack years of tobacco at 70 y, education level, exercise habits and gender, using ln transformed values for circulating
levels, excluding 36 subjects with asthma or COPD at baseline
Results: BPA median level was 3.75 ng/mL, Monethyl hexyl phtalate (MEHP)
4.51 ng/mL, monethyl phtalate (MEP) 11.6 ng/mL, Monoisobutyl phtalate (MiBP)
13.5 ng/mL, and Monomethyl phtalate (MEHP) 1.51 ng/mL, with no gender differences. The annual decline in FEV1 was -55.6 ml/year. MEHP was associated with
an additional decline in FEV1 of -6.0 ml/year (95% CI -8.6 to -3.4) (p<0.001),
while MMP was associated with an additional improvement in FEV1 of 6.6 ml/year
(95% CI 3.2 to 9.8) (p<0.001), The association for MEHP was significant in both
men and women, while the association for MMP was significant in women, only.
Discussion: Associations between circulating levels of some phthalates metabolites and the five year decline of FEV1 were found, with MEHP as a risk factor
for lung function decline.

4525
Measuring concern about pollution in questionnaire-based environmental
surveys
Alessandro Marcon 1 , Giang Nguyen 1 , Marco Braggion 2 , Marta Rava 3 , Maria
Elisabetta Zanolin 1 . 1 Unit of Epidemiology and Medical Statistics, University of
Verona, Italy; 2 Department of Economics, Ca’ Foscari University, Venice, Italy;
3
Centre for Research in Epidemiology and Population Health, University Paris
Sud, Paris, France
Understanding attitudes towards pollution in the population might help to prevent
bias in questionnaire-based environmental studies, because subjects living closer
to emission sources may be more concerned than those who live farther away, thus
tending to over-report adverse health outcomes.
Using data from a survey on parents of 3697 school-age children (response rate
99%) in an industrial area in northern Italy (Viadana), we devised a score on environmental concerns (EC), evaluated its psychometric properties and its association
with several determinants.
Six questions surveyed respondents’ concerns about electromagnetic fields (EMFs),
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traffic, lack of public parks, air pollution, indoor cigarette smoke and chemicals
in food. Answers were coded as 0 (don’t know/not at all), 1 (a little), 2 (quite a
lot), 3 (a lot). Explanatory factor analysis (EFA) and homogeneity analysis were
performed. A summed score was computed (range 0-18). The association between
a 1-unit increase in the score and potential determinants was estimated by relative
risks (RRs), obtained by negative binomial regression.
EFA identified one unique factor, explaining 61% of the variance. The homogeneity
analysis revealed its good internal reliability (Cronbach’s α = 0.85) and confirmed
the equidistance of the item options response. Item mean scores ranged from
2.0±1.0 (EMFs) to 2.8±0.7 (air pollution). Fathers, indoor-smokers, low educated
and non-Italian parents reported less concerns (RRs=0.59, 0.68, 0.38, and 0.82,
respectively) with respect to referral groups (p<0.001).
Respondents’ characteristics influence their level of EC. The devised score may
be useful in future research to control for EC-related confounding.

Methods/Results: We established a high-content 3D invasion model, enabling the
separation of i from n-i lfs that allows the comparative analysis of parameters
like morphology, invasion depth and protein/mRNA expression levels. Analysis
revealed two significantly distinct subtypes. 7.62% of untreated lfs invaded the
collagen matrix. Invasion was augmented by TGFβ1 and EGF treatment. Gene
expression analysis of i vs n-i lfs demonstrated significantly different expression
profiles. Several markers, previously reported to be associated with IPF (MMP13
(ex. ratio=4.47), MMP3 (3.97), Osteopontin (1.45), Pten (0.34)) and genes of
unknown function, were found deregulated in i lfs.
Conclusion: Lfs show two distinct subtypes in a 3D cell culture model. Gene
expression profiling of i lfs revealed features highly similar to the (myo)fibroblast
phenotype found in IPF. Our 3D invasion model constitutes a highly useful tool
for high-content pharmacological screenings.
4528
LSC 2012 Abstract – Age-related changes in the relative expression of
functional genes in mesenchymal stem cells
Martha Bustos 1,2 , Maria Kapetanaki 1,2 , Ernest Meyer 3 , Albert Donnenberg 3 ,
Lyle Mroz 1,2 , Naftali Kaminski 1,2 , Ana Mora 2 , Mauricio Rojas 1,2 . 1 Simmons
Center for Interstitial Lung Disease, University of Pittsburgh, PA, United States;
2
Division of Pulmonary, Allergy & Critical Care Medicine, University of
Pittsburgh, PA, United States; 3 Division of Hematology/Oncology, Hillman
Cancer Center, University of Pittsburgh, PA, United States

472. Interstitial lung disease: from bench to
bedside
4526
Clinical features common to five cases with secondary pulmonary alveolar
proteinosis complicated with Behcet disease
Tomohiro Handa 1,2 , Aya Nishida 3 , Michihiro Uchiyama 4 , Takeshi Nakatsue 5 ,
Motoo Baba 6 , Yoshikazu Inoue 7 , Toshio Ichiwata 8 , Toshinori Takada 9 ,
Masanori Akira 10 , Akira Hebisawa 11 , Akihiko Yoshizawa 12 , Kohei Ikezoe 1 ,
Emi Hamano 13 , Sonoko Nagai 14 , Michiaki Mishima 1 , Hajime Goto 15 ,
Koh Nakata 16 , Haruyuki Ishii 15 . 1 Department of Respiratory Medicine, Graduate
School of Medicine, Kyoto University, Kyoto, Japan; 2 Department of
Rehabilitation Medicine, Kyoto University Hospital, Kyoto, Japan; 3 Department
of Hematology, Toranomon Hospital, Tokyo, Japan; 4 Department of Hematology,
Suwa Red Cross Hospital, Suwa, Japan; 5 Division of Clinical Nephrology and
Rheumatology, Niigata University Graduate School of Medical and Dental
Scieces, Niigata, Japan; 6 Department of Respiratory Medicine, Tomishiro Chuo
Hospital, Toyogusuku, Japan; 7 Department of Diffuse Lung Diseases and
Respiratory Failure, NHO Kinki-Chuo Chest Medical Center, Sakai, Japan;
8
Department of Respiratory Medicine, Tokyo Medical University Hachioji
Medical Center, Tokyo, Japan; 9 Division of Respiratory Medicine, Graduate
School of Medical and Dental Sciences, Niigata University, Niigata, Japan;
10
Department of Radiology, NHO Kinki-Chuo Chest Medical Center, Sakai,
Japan; 11 Department of Pathology, NHO Tokyo Hospital, Tokyo, Japan;
12
Department of Laboratory Medicine, Shinshu University Hospital, Matsumoto,
Japan; 13 Department of Respiratory Medicine, The University of Tokyo Hospital,
Tokyo, Japan; 14 Department of Respiratory Medicine, Kyoto Central
Clinic/Clinical Research Center, Kyoto, Japan; 15 Department of Respiratory
Medicine, Kyorin University School of Medicine, Mitaka, Japan; 16 Bioscience
Medical Research Center, Niigata University, Niigata, Japan
Pulmonary alveolar proteinosis (PAP) is a rare lung disorder characterized by
abnormal accumulation of surfactant materials in the lower respiratory tracts. It is
classified into three distinct types according to etiology; autoimmune, secondary,
and congenital PAP. Secondary PAP (SPAP) comprises ten percent of acquired
PAP. Previously, we reported 40 cases of SPAP, in whom more than 70% occurred
secondary to hematological disorders, with the majority being myelodysplastic
syndrome (MDS). The present study focused clinical features of five patients (four
female and one male) who developed PAP during 6 months to 18 years after the
onset of Behçet’s disease (BD), with underlying trisomy 8-positive MDS in four of
them. Oral and cutaneous BD lesions were involved in all cases, but ocular lesions
were observed in only one case. Intestinal BD was recognized in three patients who
had undergone potent immunosuppressive therapy that resulted in overwhelming
sepsis. In the two surviving patients, PAP and BD were managed successfully,
although both individuals had a high risk of MDS at diagnosis. Thus, we figure
out the common and different points among SPAP patients complicated with BD.
The differential diagnoses of SPAP should be ruled out when lung complications
are encountered during the course of BD.

Age-associated changes increased susceptibility to a variety of lung pathologies.
Recently, mesenchymal stem cells or B-MSCs have emerged as a critical reparative
response mechanism to lung injury. We had demonstrated an association, in animal
models, between age and an increase in the susceptibility to injury and we had
identified functional differences between B-MSCs from young and old mice.In the
present study, we examined the consequences of aging in the gene expression.
Methods: 3 and 24 months old B6 mice were sacrificed and B-MSC were isolated
according to the expression of the surface markers. RNA was obtained after sorting and used for hybridization on Agilent gene expression microarrays. Ingenuity
software was used to determine functional enrichment. For statistical analysis we
applied significance analysis of microarrays. A qvalue of 5, which corresponds to
a 5% false discovery rate, was used as a cutoff of statistical significance. Gene
validations were performed by RT-PCR.
Results: We demonstrate that aging induce a decrease in the gene expression on BMSC. The mechanisms affected by the decrease on gene expression includecellular
trafficking, cellular growth and proliferation.
Conclusion: Old B-MSCs have a different expression profile that exhibits a
decrease in the expression of genes that control importan B-MSC functions.
4529
LSC 2012 Abstract – Surfactant protein A in chronic extrinsic allergic
alveolitis
Martina Sterclova 1 , Martina Vasakova 1 , Peter Paluch 1 , Milan Paulik 2 .
1
Department of Respiratory Diseases, Thomayer University Hospital, Prague,
Czech Republic; 2 Department of Immunology, Thomayer University Hospital,
Prague, Czech Republic
Chronic form of extrinsic allergic alveolitis (EAA) may have common features with
idiopathic pulmonary fibrosis (IPF). The aim of presented study was to compare
serum SP-A concentrations in IPF and chronic EAA patients and detect possible
relationships of SP-A levels, bronchoalveolar lavage fluid (BALF) differential
cell counts and high resolution computed tomography (HRCT) patterns in both
diseases.
Thirteen patients with chronic EAA and 7 patients with IPF were enrolled. All
subjects underwent evaluation of SP-A serum concentrations, HRCT of the chest
and BALF. HRCT alveolar and interstitial scores (HRCTa, HRCTi) were assessed
according to Gay S1 .
EAA patients had significantly higher HRCT alveolar score then IPF group
(p=0,003). Chronic EAA group exhibited positive correlation between HRCTi and
BALF eosinophils (p<0,01) [Fig. 1]. Serum SP-A concentrations did not differ
between both groups.

4527
LSC 2012 Abstract – Phenotypic profiling of invading lung fibroblasts in 3D
cell culture models
Bettina Oehrle 1 , Gerald Burgstaller 1 , Martin Irmler 2 , Johannes Beckers 2 ,
Oliver Eickelberg 1 . 1 Comprehensive Pneumology Center, HMGU, Munich,
Germany; 2 Institute of Experimental Genetics, HMGU, Neuherberg, Germany

Figure 1. Positive correlation between HRCTi and BALF eosinophils in chronic EAA patients.

Rationale: Fibroblasts exhibit an extraordinary capacity to undergo phenotypic
changes during development and disease, both in vitro and in vivo. These changes
include altered motility, migration or activation. Enhanced migratory capacity of
primary lung fibroblasts (lfs) in IPF patients was found in vitro, but the underlying
mechanisms remain elusive. The aim of this study was to decipher morphological,
molecular and functional differences between invading (i) and non-invading (n-i)
lfs in 3D cell culture models.

Our study shows that SP-A serum concentrations do not differ between chronic
EAA and IPF patients and thus should not be used as a biomarker for IPF detection.
Prognostic value of serum SP-A concentrations in chronic EAA patients should be
the aim of further studies.
Reference:
[1] Gay SE, et al. Idiopathic pulmonary fibrosis: predicting response to therapy
and survival. Am J Respir Crit Care Med 1998; 157:1063-72.
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LSC 2012 Abstract – The cell-penetrating P1pal-12 pepducin limits
pulmonary fibrosis in the murine bleomycin model
C. Lin, J.W. Duitman, K. Borensztajn, C.A. Spek. CEMM, Academisch Medisch
Centrum (AMC), Amsterdam, Netherlands
Idiopathic pulmonary fibrosis is the most devastating fibrotic diffuse parenchymal lung disease which remains refractory to available pharmacological therapies.Therefore, novel treatment options are urgently required. Protease-activated
receptor (PAR)-1 is a heptahelical G protein-coupled receptor that mediates critical
signaling pathways in pathology. Interestingly, bleomycin-induced lung fibrosis
was shown to be diminished in PAR-1 deficient mice. We thus hypothesized that
pharmacological PAR-1 inhibition may be an interesting therapeutic approach to
combat pulmonary fibrosis. Consequently, we explored the effect of P1pal-12 (a
pepducin blocking the PAR-1/G-protein interaction) during the development of
lung fibrosis induced by intranasal instillation of bleomycin. We show that once
daily treatment with 0.5, 2.5 or 10 mg/kg P1pal-12, reduced severity and extent
of fibrotic lesions in a dose-dependent manner (2.5 and 2 fold reduction with 2.5
and 10 mg/kg). These findings correlated with significant decreases in fibronectin,
collagen and α-SMA mRNA expression levels in treated mice. Moreover, fibrin
deposition in the lungs was reduced by 26% ± 3% (p<0.05) in 2.5 mg/kg treated
mice compared to untreated controls. Finally,P1pal-12 reduced bleomycin-induced
IL-6 and MCP-1 levels in lung homogenates by 65±3% (p<0.01) and 36±3%
(p<0.05) respectively. Overall, our data show that P1pal-12 limits lung fibrosis
suggesting that targeting PAR-1 may be a promising therapeutic strategy for
pulmonary fibrosis.
Figure 1. Comparison of telomere length in individuals with limited and extensive SSC associated
ILD. Box and whisker plot demonstrating mean and 95% confidence intervals with outliers.

4531
Effect of nintedanib on silica-induced lung inflammation and fibrosis in mice
Isabelle Maillet 1 , Valérie Quesniaux 1 , Lutz Wollin 2 , Bernhard Ryffel 1 .
1
Molecular Immunology, INEM - UMR7355, CNRS, Orleans, France;
2
Respiratory Diseases Research, Boehringer Ingelheim Pharma GmbH & Co.
KG, Biberach, Germany

Our observation suggests an important role for premature cellular senescence in
the pathogenesis of SSC-ILD.
HA is an ERS-Fellow.

Introduction: One-year treatment with the receptor tyrosine kinase inhibitor
nintedanib (BIBF 1120) specific for vascular endothelial growth factor receptor
(VEGFR), platelet-derived growth factor receptor (PDGFR) and fibroblast growth
factor receptor (FGFR) was associated with a 68.4% reduction in the rate of decline
of forced vital capacity in patients with idiopathic pulmonary fibrosis (IPF) versus
placebo, which approached statistical significance.
Aim: To further explore its mode of action, nintedanib was tested in a mouse
model of silicosis displaying ongoing pulmonary inflammation and fibrosis.
Methods: Within 30 days a single intranasal administration of silica caused a robust lung inflammation with a significant increase in macrophages, neutrophils and
lymphocytes in the BALF, increased IL-1 beta, CXCL1/KC and TIMP1 production,
and increased collagen deposition in the lung. Histologic analysis revealed chronic
inflammation with granuloma formation and fibrosis demonstrated by collagen
staining.
Results: Nintedanib administered by gavage at 30 and 100 mg/kg/day significantly
reduced neutrophil and lymphocyte counts, but had no effect on macrophage counts
in the BALF.
Furthermore, IL-1 beta, CXCL1/KC, TIMP1, collagen in lung and lung inflammation with granuloma and fibrosis were drastically reduced.
Conclusion: Nintedanib effectively reduced silica-induced chronic inflammation
and fibrosis in mice. The anti-inflammatory and anti-fibrotic features of nintedanib
may impact the progressive course of fibrotic lung diseases like IPF or silicosis.

4532
Telomere (TL) shortening is associated with disease severity in scleroderma
(SSC) associated interstitial lung disease (ILD)
Huzaifa I. Adamali, Cesar M. Delgado, Carmel Stock, Gisela E. Lindhal,
Phil Molyneaux, Anne-Marie Russell, Athol Wells, Elizabeth A. Renzoni,
Toby Maher. Interstitial Lung Disease, Royal Brompton Hospital and National
Heart Lung Institute, Imperial College, London, United Kingdom
Attrition of TL is associated with the development and progression of pulmonary
fibrosis. TL length has been shown to be reduced in individuals with SSC vs healthy
controls. ILD develops in over 25% of individuals with SSC. We hypothesized
that TL shortening is an important mechanism driving the pathogenesis of SSCILD.
Methods: Whole blood was collected from SSC-ILD patients (n=132). SSC-ILD
was defined as extensive or limited disease (Goh et al, AJRCCM 2008;177). DNA,
isolated using a Promega extraction kit, was analysed using quantitative real time
PCR. TL length was calculated using the method described by O’Callaghan and
Fenech (Biol Proced. 2011; 31).
Results: Mean±SEM TL length in SSC cohort was 65.1±4.7 kb/diploid genome. In
limited disease (n=100, 74 female, age 53.2±1.1 yrs) mean TL length was 77.0±5.5
kb/diploid genome (see figure 1). In extensive disease (n=32, 18 females, age
46.5±3.5 yrs), the mean TL length was 24.8±3.5 kb/diploid genome(p<0.0001).
TL length correlated with extent of fibrosis on CT (p<0.001). TL typically shorten
with age. In our cohort TL length increased with age(p=0.02) perhaps reflecting a
trend towards more extensive disease in younger subjects.
Conclusion: TL length is significantly associated with disease extent in SSC-ILD.

4533
HSP47siRNA targeting to myofibroblasts attenuates bleomycin-induced
pulmonary fibrosis
Mitsuo Otsuka, Masanori Shiratori, Koji Kuronuma, Hiroki Takahashi. Third
Department of Internal Medicine, Sapporo Medical University School of
Medicine, Sapporo, Japan
Rationale: The 47-kDa heat shock protein 47 (HSP47) plays a role in the processing of procollagens as a collagen molecular chaperone. The HSP47-positive
cells increase in lung fibrosis, which suggests an important role of HSP47 in the
pathogenesis of lung fibrosis. It is expected that to control the expression of the
HSP47 may reduce the lung fibrosis. Lung myofibroblasts are speculated vitamin A
(VA)-storing cells in the lungs like hepatic stellate cells. Based on these properties
of myofibroblasts, we prepared a VA-coupled liposomes carrying HSP47siRNA.
The goal of this study is to investigate whether the inhibition of HSP47 for the
myofibroblasts with siRNA influences to lung fibrosis.
Methods: Sprague-Dawley male rats were treated with intra-tracheal bleomycin
(BLM) or PBS. We injected VA-coupled liposomes carrying HSP47siRNA into
rat tail vein three times in a week. We made 5 groups; PBS intratracheally & PBS
intravenously, BLM & PBS, BLM & VA-HSP47siRNA, BLM & HSP47siRNA,
and BLM & VA-randomRNA, respectively. We measured the contents of lung
hydroxyproline, BAL cells counts, HSP47 expression, and cytokines.
Results: Western blotting showed the expressions of HSP47 were reduced in
rats treated with VA-coupled liposomes carrying HSP47siRNA. The liposomes
with HSP47siRNA significantly improved lung fibrosis morphologically and the
increases of hydroxyproline contents in the lungs, the inflammatory cytokines, and
the number of BAL cells.
Conclusions: These results suggest that HSP47siRNA improves bleomycininduced lung fibrosis and this drug delivery system is useful methods.

473. Mechanistic studies in airway cell biology

4534
Acute effect of cigarette smoke on proteasome function
Sabine van Rijt 1 , Ilona Keller 1 , Gerrit John 2 , Katrin Kohse 2 , Önder Yildirim 2 ,
Oliver Eickelberg 1,2 , Silke Meiners 1 . 1 Comprehensive Pneumology Center,
Helmholtz Zentrum München, Germany; 2 Institute of Lung Biology and Disease,
Helmholtz Zentrum München, Neuherberg, Germany
Background: Chronic obstructive pulmonary disease (COPD) is associated with
an abnormal inflammatory response of the lungs to cigarette smoke (CS). The
products of CS oxidatively modify proteins thereby inducing severe oxidative
cellular damage. The ubiquitin proteasome system serves as the major disposal
system for oxidatively modified proteins and is thus essential for proper cellular
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function. However, its role in CS-induced cell damage is currently unknown. We
hypothesized that CS exposure impairs the function of the proteasome resulting in
accumulation of oxidatively modified proteins, and exacerbation of cellular stress.
Methods and results: Treatment of human lung epithelial cells with CSE resulted
in time and dose-dependent decrease of survival and increase of intracellular
reactive oxygen species. The increased levels of oxidative stress correlated with
accumulation of oxidatively modified proteins. CSE exposure also induced accumulation of polyubiquitinated proteins. Notably, treatment with CSE significantly
impaired all three proteasomal activities at high doses. The trypsin-like activity
was also inhibited at nontoxic CSE doses. Expression of the proteasome was unaffected. To confirm these observations in vivo, mice were exposed for 3 days to CS.
Importantly, the trypsin-like activity of the proteasome was significantly reduced
in lungs of smoked mice. We also observed increased levels of polyubiquitinated
proteins in tissue extracts of smoked lungs compared controls.
Conclusion: Our data clearly indicate that acute cigarette smoke exposure impairs
proteasome function in the lung. Reduced proteasomal protein degradation might
thus contribute to the detrimental cellular effects of cigarette smoke exposure in
COPD.

4535
Decreased levels of elafin in the lungs of patients with acute lung injury as a
result of proteolytic cleavage by the proteasome
Clifford Taggart 1 , Aoife Kerrin 1 , Cecilia O’Kane 1 , Sinead Weldon 1 ,
Allen Chang 2 , Rodney Levine 2 , Thelma Craig 1 , Danny McAuley 1 . 1 Centre for
Infection and Immunity, Queen’s University Belfast, Northern Ireland, United
Kingdom; 2 Laboratory of Biochemistry, National Heart, Lung, and Blood
Institute, NIH, Bethesda, MD, United States
Unregulated protease activity may drive dysregulated pulmonary inflammation
implicated in acute lung injury (ALI). Elafin is a potent serine protease inhibitor
produced locally in the lung by epithelial and inflammatory cells with antiinflammatory properties. In this study we assessed the temporal changes in elafin
concentration in patients with ALI and evaluated whether a decrease in elafin
levels are due to proteolytic degradation. Patients with ALI within 48 hours of
onset of ALI (n=37), day 3 (n=19) and day 7 (n=9) as well as healthy volunteers
underwent bronchoalveolar lavage (BAL). Elafin was measured by ELISA. To
determine whether elafin was susceptible to proteolytic cleavage, western blot
analysis of recombinant elafin incubated with BAL fluid ± protease inhibitors was
carried out. Elafin was significantly increased at the onset of ALI compared to
healthy volunteers (39±5 ng/ml vs 0.5±0.1 ng/ml; p<0.0004). Elafin levels fell
significantly by day 7 compared to baseline (16±4 ng/ml Vs 39±5 ng/ml; p=0.02).
Incubation of exogenous elafin with ALI BAL fluid revealed that elafin underwent
proteolytic cleavage. In contrast, proteolytic cleavage was not observed following
incubation of exogenous elafin with healthy volunteer BAL fluid. Pre-incubation
of ALI BALF with trypsin and chymotrypsin-like inhibitors abrogated this degradation of elafin. In addition, we demonstrated increased levels and activity of 20S
proteasome in the BAL fluid of ALI patients compared to healthy volunteer BAL
fluid and confirmed that 20S proteasome was responsible for cleavage of elafin in
ALI BAL fluid which inactivated elafin’s anti-elastase activity.

4536
Klotho: An important protein in the formation and development of
emphysema
Xin Yao 1 , Cheng Yuan 1 , Jingying Zhang 1 , Lin Zhou 1 , Mao Huang 1 ,
Ian Adcock 2 , Peter Barnes 2 . 1 Respiratory Medicine, The First Affiliated Hospital
of Nanjing Medical University, Nanjing, JIangsu, China; 2 Airway Disease, NHLI,
Impeial College, London, United Kingdom
Objective: Klotho is an anti-aging protein which also possesses anti-inflammatory
actions and modulates the cellular responses to oxidative stress. Knock out of
klotho in the mouse caused the formation of emphysema. The aim of this study is
to investigate the expression of klotho in human emphysema and factors affecting
its expression and activity in human bronchial epithelial cells.
Methods: Lung tissue from 5 COPD patients, 8 smokers without COPD and
13 non-smoking, non-COPD. Klotho expression was determined by quantitative
real-time PCR, Western blotting and immunohistochemistry. Human bronchial epithelial cells (HBE) were treated with tumor necrosis factor (TNF)-α and hydrogen
peroxide (H2 O2 ), and the expression of klotho mRNA in cells and protein in cell
supernatants was detected by RT-PCR and enzyme-linked immune sorbent assay
(ELISA) respectively. Exogenous klotho was also added to HBE and A549 cell
cultures and MTT assays were used to detect cell apoptosis.
Results: Klotho was detected in human lung tissue with a clear localization to
airway epithelial cells. The level of klotho mRNA and protein in smokers with
normal lung function was similar to that in non-smokers but was reduced in COPD
patients The level of klotho expression was similar in COPD patients with emphysema compared with that in non-emphysematous COPD patients. In addition, we
found that both TNF-α and H2 O2 could significantly inhibit the expression and
release of klotho in HBE cells. Exogenous klotho inhibited apoptosis in HBE) and
A549 cells).
Conclusions: Klotho may play an important role in the formation and development of emphysema in COPD. However, further research is needed to explore the
underlying mechanism.

4537
Immune activation in α1 antitrypsin deficiency (AATD) emphysema: Beyond
the protease/antiprotease hypothesis
Erica Bazzan 1 , Simonetta Baraldo 1 , Francesca Lunardi 1 , Kim Lokar Oliani 1 ,
Andrea Ballarin 1 , Marco Schiavon 1 , Graziella Turato 1 , Elisabetta Balestro 1 ,
Federico Rea 1 , Monica Loy 1 , Manuel Cosio 3 , Marina Saetta 1 ,
Fiorella Calabrese 1 . 1 Cardiological, Thoracic and Vascular Sciences, University
of Padova and Padova City Hospital, Padova, Italy; 2 Meakins-Christie
Laboratories, McGill University, Montreal, Canada
The protease/antiprotease hypothesis has long set the field in the pathogenesis
of AATD related emphysema, while activation of lymphocyte-driven responses
has been scarcely investigated in this condition. We performed this study to
evaluate the involvement of adaptive immune responses in AATD patients. By immunohistochemistry and molecular analysis we evaluated number, topographical
distribution and clonality of lymphoid follicles in native lungs of AATD patients
undergoing transplantation for severe emphysema (n=10). Results were compared
to patients with similar disease severity, but with normal AAT levels (n=26) and
to smoking (n=17) and nonsmoking (n=12) controls. Lymphoid follicles (LF)
were significantly increased in the lungs of emphysematous patients, either with
AATD (4.1;0.7-13 LF/cm2 ) or without AATD (1.5;0-5.1) as compared to smoking (0;0-5) and nonsmoking controls (0;0-1, all p<0.05). Somewhat surprisingly
the number of LF was even more prominent in patients with AATD than in
those with normal AAT levels (p<0.05). Follicles in patients with AATD were
predominantly located in the lower lobe, where lung destruction predominates.
Molecular analysis confirmed an oligoclonal response in B cells isolated from
these follicles. In conclusion, our study shows that organization of lymphocytes
in follicles is a prominent feature of subjects with severe emphysema and AATD.
These results challenge the current paradigm of α1antitrypsin deficiency-related
emphysema from a protease/antiprotease driven process only to a more complex
scenario entailing activation of adaptive immune responses.
Funded by Padua University, CARIPARO, Chiesi farmaceutici.

4538
Impact of cigarette smoke exposure on Pseudomonas clearance in
serpinB1–/– mice
Tiziana Patrizia Cremona, Charaf Benarafa. Theodor Kocher Institute, University
of Bern, Switzerland
Opportunistic pathogens colonize the lungs of COPD patients and contribute to
exacerbations. Cigarette smoke exposure induces pulmonary inflammation and is
associated with increased incidence and morbidity of pulmonary infections but
specific mechanisms linking smoke exposure to defective microbial clearance
remain to be defined. Knock-out mice for serpinB1 (sB1–/–), a potent inhibitor
of neutrophil proteases, have a severe defect in Pseudomonas clearance associated
with increased inflammation, neutrophil death and proteolysis of antimicrobial
molecules. In this study, we investigated the combined effects of cigarette smoke
exposure and excess neutrophil proteases on Pseudomonas clearance. sB1–/– and
wild-type mice were exposed to cigarette smoke or room air (control) for 6 weeks
and infected intranasally 24h later. As shown previously, control sB1–/– mice had
a severe defect in bacterial clearance compared to control wild-type mice 20h post
infection. Surprisingly, clearance was dramatically improved in smoke-exposed
sB1–/– mice, which had very low bacterial counts similar to smoke-exposed and
control wild-type mice. At earlier time points (4 & 9h post infection), smokeexposed wild-type mice also had lower bacterial counts than control wild-type
mice. All groups of mice had similar bacterial counts 30min after infection suggesting no effect of prior smoke exposure on initial Pseudomonas survival. No
increase in Pseudomonas-specific serum antibodies or neutrophil numbers was seen
in smoke-exposed compared to their respective control mice. Our findings indicate
that protease:inhibitor imbalance and acute cigarette smoke exposure differentially
affect the kinetics of Pseudomonas clearance in the lung.

4539
Investigations on the role of region-specific IL-13 receptor alpha 1 expression
along the airway tree in mucus production in asthma
Christina Vock 1 , Ali Önder Yildirim 2 , Christina Wagner 1 , Heinz Fehrenbach 1 ,
Michael Wegmann 1 . 1 Section of Experimental Pneumology, Research Center,
Borstel, Germany; 2 Comprehensive Pneumology Center, Institute of Lung Biology
and Disease, Helmholtz Zentrum Munich, Germany
Increased mucus production is a critical factor impairing lung function in patients
suffering from bronchial asthma. In acute and chronic mouse models of allergic
asthma metaplasia of mucus producing goblet cells (GC) was found in proximal
but not in distal airways although secretion of interleukin (IL)-13, the main trigger
of mucus production, was significantly elevated along the entire airway tree. The
current study aimed at elucidating what detains TH2 cell derived IL-13 from
inducing mucus in distal airways.
BALB/c mice were sensitized with OVA/Alum and subsequently challenged with
OVA for one (acute) or twelve weeks (chronic). Lungs were fixed under constant
pressure with 4% PFA followed by paraffin embedding. Samples were stained
with PAS to analyse mucus production. Quantitative (q)PCR was performed
on microdissected airways and airway epithelial cells isolated by laser-capture
microdissection (LCM).

827s

W EDNESDAY, S EPTEMBER 5 TH 2012
QPCR revealed higher expression of IL-13Rα1 in proximal versus distal airways
in both acutely (1.5-fold) and chronically (1.5-fold) challenged mice. Similarly, in
PBS-treated control mice expression of IL-13Rα1 was higher in proximal airways
(1.3-fold) and even more prominent in epithelial cells (2-fold) isolated by LCM
from proximal airways.
Expression levels of transcription factors down-stream the IL-13Rα1 signalling
implicated in mucus hyper-production, such as Spdef or FoxA2, were also regionspecifically regulated.
These results suggest, that the low expression of IL-13Rα1 and hence, the reduced
sensitivity towards IL-13, might protect distal airways from mucus plugging which
would impair ventilation of the alveoli of the respective acinus.

4540
Role of nicotinic receptors in the regulation of cytokines production by
human lung macrophages
Charlotte Abrial 1 , Stanislas Grassin Delyle 1 , Amparo Buenestado 1 ,
Emmanuel Naline 1 , Roger Papke 2 , Philippe Devillier 1 . 1 UPRES EA220,
Laboratoire de Pharmacologie Respiratoire, Hôpital Foch, UVSQ, Suresnes,
France; 2 Department of Pharmacology and Therapeutics, University of Florida,
College of Medicine, Gainesville, FL, United States
Background: In addition to its functions as a neurotransmitter, ACh may also serve
as an autocrine/paracrine modulator of pulmonary inflammation. Our aims were
to investigate the role of cholinergic receptors in the M1 (proinflammatory)/M2
(immunomodulatory) polarization of lung macrophages (LM).
Methods: LM were isolated from human resected lungs challenged for 24hrs with
LPS to obtain M1 LM or with IL-13 to obtain M2 LM. Expression of α4/α7
nicotinic ACh receptors (nAChRs), M1-5 muscarinic receptors and cytokines was
assessed with RT-qPCR. M1- (TNF-α, CCL3, CXCL8 and IL-6) and M2-cytokines
(CCL18, CCL22) were quantified in supernatants.
Results: Expression of α7nAChR and M2 and M3 receptors was found in LM. The
selective α7nAChR agonist and desensitizing agent GTS-21 (100 μM) inhibited
(∼65%) the production of M1 cytokines after LPS stimulation and of M2 cytokines
after IL-13 stimulation. On the other hand, unstimulated LM in the presence of
the α7nAChR antagonist α-bungarotoxin (10μM) showed an increased expression
of M1 cytokines at both the transcriptional (5- to 157-fold) and protein level
(2.5- to 46-fold), whereas M2 cytokines were not affected. Two agonists with
mixed nicotinic/muscarinic activity that do not induce stable α7nAChR desensitization (acetylcholine and carbachol) and the muscarinic antagonists tiotropium
and 4-DAMP were devoid of effect.
Conclusions: The blockade of α7nAChR in basal conditions favours LM polarization toward the M1 phenotype, whereas ligand-bound, but potentially nonconducting states of α7nAChR in proinflammatory conditions inhibit the production
of M1 cytokines. α7nAChR may thus constitute a pharmacological target in lung
inflammatory diseases.

4541
miRNA-17 and -144 regulate cAMP-responsive element binding protein
(CREB1) signaling in murine ovalbumin-induced asthma and in human
bronchial epithelial cells
Sabine Bartel 1 , Francesca Alessandrini 2 , Oliver Eickelberg 1 ,
Susanne Krauss-Etschmann 1 . 1 Comprehensive Pneumology Center, Helmholtz
Zentrum München, Munich, Germany; 2 Center for Allergy and Environment,
Helmholtz Zentrum München, Munich, Germany
Background: MicroRNAs (miRs) are small non-coding RNAs that are essential
for immune function and lung development. They are influenced by environmental
exposures such as smoke or nutrition, both of which are also known to affect
asthma risk development. Previously, we reported increased pulmonary expression
of miR-17 and -144 in mice with OVA-induced asthma. This correlated with
decreased mRNA and protein levels of CREB1, a validated target of both miRs.
In addition, the cAMP-regulated transcriptional co-activators, CRTC-1 and -3,
have been described to enhance CREB1-mediated gene transcription (Altarejos et
al., Nat Rev Mol Cell Biol., 2011, 12) and are also predicted targets of miR-17
and -144. Thus,we hypothesized that miR-17 and -144 regulate CREB1/CRTCmediated gene transcription in experimental asthma and sought to elucidate this
interdependency in vitro.
Methods: Human bronchial epithelial cells (16HBE) were transfected with precursor miRs or antagomiRs for miR-17 and miR-144. The expression of miR and
endogenous CREB1, CRTC-1, -2, and -3 was assessed by RT-qPCR and Western
blot analysis.
Results: The mRNA levels of CRTC-1 and -3, but not CRTC-2 in the lung were
decreased in OVA-induced murine asthma. In 16HBE cells, the mRNA and protein
levels of CREB1 and the mRNA levels of its co-activators CRTC-1,-2, and -3 were
significantly decreased after transfection with precursor miR-17 and -144. Vice
versa, their expression increased after inhibition of miRs by antagomiRs.
Conclusion: These findings suggest a role for microRNA-17 and -144 in the
regulation of CREB1/CRTC signaling of potential relevance in asthma.

474. New insights in the pathology of lung cancer
4542
LSC 2012 Abstract – LRIG1 regulates cadherin-dependent contact inhibition
directing epithelial homeostasis and preinvasive squamous cell carcinoma
development
Vitor Teixeira, L. Lu, A. Nicholson, T. Graham, M. Falzon, B. Carrol, F. Watt,
J. George, A. Giangreco, K. Jensen, S. Janes. Centre for Respiratory Research,
University College London, United Kingdom
Epidermal Growth Factor Receptor (EGFR) pathway activation is a frequent event
in human lung cancer with over-expression one of the earliest abnormalities in the
bronchial epithelium of smokers and present in all stages of preinvasive cancer.
Mutations in EGFR itself are rare and the mechanisms regulating EGFR pathway
activation remained elusive. Leucine-rich immunoglobulin repeats-1 (LRIG1), an
inhibitor of EGFR activity, is one of 4 genes identified that predict patient survival
across solid tumor types.
We hypothesize that tissue homeostasis is maintained via strong endogenous regulation of EGFR signaling by the inhibitor LRIG1 and its loss is the key step in
the initiation of preinvasive lung disease.
Our experiments show that deletion of LRIG1 is sufficient to promote murine airway hyperplasia. In vitro, LRIG1 deficient cells display loss of contact inhibition,
whereas re-expression of LRIG1 in human lung cancer cell lines impairs growth.
We find that LRIG1 forms a ternary complex with EGFR and E-Cadherin at the
cell surface. This complex modulates the activity of the EGFR and downstream
pathways. We also show that loss of heterozygosity at the LRIG1 locus as well as
down-regulation of LRIG1 gene expression are early events in the development of
preinvasive human squamous lung cancer.
Our findings imply that lung cancer development is driven by a change in the
amplitude of EGFR signaling governed by the loss of contact inhibition.

4543
LSC 2012 Abstract – Effects of the Hedgehog (Hh) pathway inhibitor
GDC-0449 on lung cancer cells and cisplatin resistant lung cancer cells are
mediated by lung cancer stem cells (SPs)
Fei Tian 1 , Josef Mysliwietz 2 , Joachim Ellwart 2 , Amanda Tufman 1 ,
Albrecht Bergner 1 , Rudolf Huber 1 . 1 Division of Respiratory Medicine,
Medizinische Klinik-Innenstadt, Ludwig-Maximilians-University, Munich,
Germany; 2 Hämatologikum, HelmholtzZentrum, German Research Center for
Environmental Health, Munich, Germany
We aimed at investigating if Hh pathway inhibitor GDC-0449 is effective in the lung
cancer cell lines HCC (adeno-carcinoma) and H1339 (small cell lung carcinoma)
and also the corresponding cisplatin resistant lung cancer cells, and if possible
effects of GDC-0449 are mediated via SPs. GDC-0449 inhibited concentration
dependently cell growth in both lines, and also cisplatin resistant cells. In HCC and
H1339 SPs of 0.57 and 0.46% could be identified, respectively, while in cisplatin
resistant cell lines, those were identified as 2.8% and 3.4%, which were significantly higher than the non-cisplatin-resistant lung cancer cell lines. In both cisplatin
resistant and non-resistant cells, SP but not non-SP cells were able to repopulate
the original tumour population. The Hh receptor smoothened was detectable in
SP but not in non-SP cells, showing activation of Hh only in SP. GDC-0449
considerably reduced SP in HCC and H1339 cells, and also in cisplatin resistant
HCC and H1339 cells. We demonstrate for the first time that GDC-0449 effectively
reduces cell growth in lung cancer cell lines, and remarkable in cisplatin resistant
lung cancer cells. This effect is mediated by inhibition of stem cell-like SPs.

4544
LSC 2012 Abstract – Down-regulated let-7b and mir-126 in tumors and
surrounding tissue correlate with high microvessel density and poor survival
outcomes in non-small-cell lung cancer patients
Edin Jusufovic 1,2 , Matija Rijavec 3 , Dragan Keser 1,2 , Peter Korosec 3 , Eva Sodja 3 ,
Ermina Iljazovic 2 , Zorica Radojevic 4 , Mitja Kosnik 2,3 . 1 Polyclinic for Pulmonary
Diseases, Health Medical Centre, Tuzla, Bosnia-Herz; 2 Medical Faculty,
University Tuzla, Tuzla, Bosnia-Herz; 3 Laboratory for Clinical Immunology and
Molecular Genetic, University Clinic for Lung Disseases and Allergies, Golnik,
Slovenia; 4 Department for Pulmonary Diseases, General Hospital, Uzice, Serbia
32 squamous lung carcinoma, 18 lung adenocarcinoma and 45 healthy individuals
were included. let-7b and miR-126 expression were detected by real-time RT-PCR.
3 tissues of lung cancer patients (tumor, tumor surroundings and healthy lung
tissue) were compared.
Expression of anti-angiogenic let-7b and miR-126 were significantly lower in
tumor tissue and surroundings compared to both healthy lung tissue of diseased
patients and control. There was no difference between tumor and tumor surrounding tissue. High let-7b expression and miR-126 expression were highly associated
with both better progression-free and overall survival. High micro-vascular density
was negatively associated to let-7b and miR-126 expression and highly associated
with poor overcome.
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Our results confirm a possible role of those two miRNas in lung cancer angiogenesis
and suggest the potential new target angiogenic lung cancer therapy.

4545
Overcome the EGFR-TKIs resistance with cucurbitacin BE compound by
targeting STAT3, ERK1/2 and AKT
Ming Liu, Lixia Zheng, Chen He, Jun Xu. Guangzhou Institute of Respiratory
Diseases, Guangzhou Medical College, Guangzhou, Guangdong, China
Epidermal growth factor receptor (EGFR) mutant non-small cell lung cancer
(NSCLC) is highly sensitive to EGFR tyrosine kinase inhibitors (TKIs) therapy,
but acquired resistance eventually develops at about 9-12 months. Overcoming the
drug resistance is of great clinical and scientific significance. In this study, We
showed that STAT3,ERK1/2 and AKT were persistently activated in the resistant
cells with T790M mutation(PC9/ER) and 52 tumor samples from EGFR-TKIs
resistant NSCLC patients.The growth inhibition of the triterpenoid compound
cucurbitacin BE (Cu BE) was tested in vitro and in vivo against PC9/GR cells. Cu
BE can inhibit the growth of PC9 and PC9/GR cells in a dose- and time-dependent
manner, resulting in G2/M phase arrest and apoptosis. This was associated with
inhibition of activated Stat3,ERK1/2 and AKT, increased level of autophagy(LC3B
expression), and down-regulated the expression of caspase 3 and survivin. Moreover, in a nude mouse tumor xenograft model, Cu BE decreased the PC9/GR
tumor volume by 46.4% (P < 0.05) compared with the mice treated with erlotinib.
These data suggest that treatment with CuBE, which can inhibite the activation of
STAT3,ERK1/2 and AKT, appears to be an effective strategy for NSCLC patients
with EGFR-TKIs resistance.

4546
Diagnostic yield of ROSE (rapid on-site evaluation) and cell block obtained
by endobronchial ultrasonography (EBUS) in patients with lung cancer
Marizell Pari 1 , Melissa Masis 2 , Nuria Baixeras 1 , Isabel Català 1 , Pilar Gomez 1 ,
Francisco Perez 1 , Jordi Dorca 1 , Antoni Rosell 1 . 1 Department of Pulmonary
Diseases, Hospital Universitari de Bellvitge-IDIBELL-CIBERES, Barcelona,
Spain; 2 Department of Pulmonary Diseases, Hospital Rafael Ángel Calderón
Guardia, San José, Costa Rica
Introduction: The cytological diagnosis of lymph node(LN) metastases depends
on many variables such as the number of passes made at each station,access to
ROSE or type of sample processing.Our objective was to analyze the diagnostic
value of ROSE and cell block(CB) obtained for mediastinal staging by EBUS in
lung cancer.
Methods: Selective EBUS sampling was performed to patients with lung cancer
and mediastinal disease by chest CT or PET-CT.For each fine needle aspiration(FNA),we collected the results of ROSE,final cytology diagnosis and CB.At
least 3 FNA per LN were performed if ROSE did not show malignant cells.
Results: We studied 148 patients from June 2010 to August 2011,of which 49 met
the inclusion criteria.87.8% were male with a mean age of 62.7 years(42-78).A
total of 130 FNA were performed,being unable to obtain a BC in 23.1% of
them.The % of agreement between cytology and CB was 94.9%.BC added 3.1%
of new diagnoses.ROSE avoided the need of obtaining 71 FNA,from a total of
134 second and third passes(47%).The % of agreement between ROSE and the
final cytology report was 82.6%, presenting a NPV and a PPV of 73% and 100%,
respectively.Benignity was confirmed by surgical techniques in all patients with
negative EBUS,which represents a NPV of 100% in the studied sample.
Conclusions: 1.CB has a high correlation with cytology(94.9%)but adds few new
diagnoses(3.1%).It should be mainly used for immunohistochemical or molecular
studies.
2. ROSE avoids 47% of FNA,based on its PPV of 100%.
3. The NPV of cytology after 3 passes with ROSE assessment is 100%.This
approach can avoid further confirmatory surgical techniques.

4547
Prx1 modulates the chemosensitivity of lung cancer to docetaxel through
suppression of FOXO1-induced apoptosis
JeongHyun Park 1 , HuiJung Kim 2 , KiEun Hwang 2 , EunTaik Jeong 2 ,
HakRyul Kim 2 . 1 Internal Medicine, NamYangJu HanYang Medical Hospital,
NamYangJu, Gyeonggi-do, Korea; 2 Internal Medicine, University of WonKwang,
Iksan, JeonLaBuk-Do, Korea
The level of Prx1, a major 2-Cys peroxiredoxin family member, is frequently
elevated in several human cancers, including lung cancer, and this may confer
increased resistance to treatment. Although Prx1 suppresses radiation-induced
c-Jun NH2 -terminal kinase (JNK) activation and apoptosis in non-small cell lung
cancer (NSCLC), the precise mechanism of chemoresistance is not yet clear.
In this study, we investigated the role of Prx1 in docetaxel-induced apoptosis
in A549 lung cancer cells. We generated shRNA targeting Prx1 in A549 cells
to test the sensitivity to docetaxel treatment. The effects of docetaxel on the
growth of scrambled- and shPrx1-infected A549 xenograft tumors in nude mice
were measured. We found that Prx1 knockdown resulted in enhanced docetaxelinduced cytotoxicity in a dose-dependent fashion. In vivo, the growth rate of
shPrx1-infected A549 tumors was significantly reduced compared to that of
scrambled shRNA-infected A549 tumors. Prx1 knockdown also augmented the

inhibitory effects of docetaxel on tumor growth. In addition, Prx1 knockdown
increased apoptotic potential through activation of the caspase cascade and suppressed docetaxel-induced phosphorylation of Akt and its substrate forkhead box
O1 (FOXO1). Moreover, treatment with the phosphatidylinositol 3-kinase (PI3K)
inhibitor LY294002 reduced the phosphorylation of FOXO1 and increased the
cytotoxicity of docetaxel in A549 cells. Our findings suggest that Prx1 may
modulate the chemosensitivity of lung cancer to docetaxel through suppression of
FOXO1-induced apoptosis.

4548
Overexpression of inhibitor of DNA-binding proteins and angiogenic markers
have higher impact on survival of non small cell lung cancer patients
Roberta Sales 2 , Thayla Tuma 1 , Milena Acencio 2 , Ricardo Terra 2 , Edwin Parra 1 ,
Vera Capelozzi 1 , Leila Antonangelo 1 . 1 Pathology and Research Laboratory (LIM
03), Hospital das Clinicas -University of Sao Paulo, SP, Brazil; 2 Pulomonary
Division, Heart Institute - Incor - University of Sao Paulo, SP, Brazil
Background: The inhibitor of DNA binding (Id) proteins have been implicated
in oncogenic transformation, progression and in tumor angiogenesis, the last one
by regulation of vascular endothelial growth factor (VEGF) expression. Notwithstanding, these mechanisms have not been fully understood. The aim of this study
was to evaluate the Ids 1,2,3 and VEGF expression and angiogenesis amount in
non small cell lung cancer (NSCLC) and their role on patients’ prognosis.
Methods: Immunohistochemistry and morphometry were used to evaluate Ids,
VEGF expression and microvessel density (CD34+) in neoplastic and stromal cells
from 85 patients with surgically excised NSCLC. The impact of these markers
was tested on follow-up until death from recurrence lung cancer.
Results: The Kaplan-Meier survival curve analysis showed that expression of Id-1,
CD34 and VEGF were associated with poor prognosis (Log Rank Test, p<0.001).
A Cox model analysis controlled for histological type, lymph node stage, Ids,
VEGF, CD34 and age demonstrated that only Id1, Id3 and vascular density were
significantly associated with survival time. A point at the median for Id1, Id3 and
vascular density divided patients into 2 groups, each one with distinctive prognosis.
Those with higher expression of Id1, Id3 and vascular density had a higher risk of
death when compared to those with lower Id-1, Id-3 and vascular density.
Conclusion: In resected NSCLC, Id1, Id3, VGF and vascular density were strongly
associated with prognosis. Therefore, Id1 and Id3 seem to contribute on tumor
progression and should be considered as prognostic markers in NSCLC.

4549
Clinicopathological significance and prognostic importance of circulating
plasma DNA expression in advanced non-small cell lung cancer and its
efficacy as a diagnostic tool
Abd El Halim Abu-Hamar 1 , Hanan Shawky 1 , Ibrahim Ibrahim 1 , Abdel
Khalek Hanan 1 . 1 Clinical Oncology Department, Tanta University Hospital,
Faculty of Medcine, Tanta, Gharbia, Egypt; 2 Clinical Oncology Department,
Tanta University Hospital, Faculty of Medcine, Kafer el zyate, Gharbia, Egypt;
3
Chest Department, Tanta University Hospital, Faculty of Medcine, Kafer el
zyate, Gharbia, Egypt; 4 Microbiology and Immunology Department, Tanta
University Hospital, Faculty of Medcine, Tanta, Gharbia, Egypt
Lung cancer is commonest neoplasm.Thereis continuous need for new prognostic markers. Circulating plasma DNA levels is over-expressed in many cancers,
including lung.
Aim of work: To study the expression of circulating DNA in NSCLC and assessment of its utility as a diagnostic marker and impact on therapeutic efficacy.
Methods: Plasma DNA was determined through the use of polymerase chain
reaction in 41 patients with advanced NSCLC and 38 age-matched controls. All 41
patients with advanced NSCLC received platinum-based chemotherapy. Circulating plasma DNA levels was correlated with response to therapy, overall survival,
and lactate dehydrogenase level.
Results: There was a significant correlation between circulating plasma DNA levels and stage, LDH levels and tumor status. Plasma DNA levels were significantly
inversely correlated with treatment response.

Conclusion: Circulating plasma DNA levels is frequently over-expressed in primary NSCLC, and appears to be potentially useful marker for diagnosis, significant
predictor of survival and response to therapy. Overall survival according to circulating plasma DNA levels.
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Reference:
[1] Sher Y-P, Yang P-C, et al. Prognosis of Non–Small Cell Lung Cancer Patients by Detecting Circulating Cancer Cells in the Peripheral Blood with
MultipleMarkerGenes. clincancerres.aacrjournals.org on May 13, 2011.
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4550
Pulmonary lymphoid neogenesis in idiopathic pulmonary arterial
hypertension
Frederic Perros 1,2,3,4,5 , Peter Dorfmuller 2,3,4,5 , David Montani 2,3,4,5 ,
Hamida Hammad 1 , Wim Waelput 6 , Barbara Girerd 2,3,4,5 , Nicolas Raymond 2,4,5 ,
Olaf Mercier 2,4,5 , Sacha Mussot 2,4,5 , Sylvia Cohen-Kaminsky 2,3,4,5 ,
Marc Humbert 2,3,4,5 , Bart N. Lambrecht 1 . 1 Laboratory of Immunoregulation and
Department of Respiratory Medicine, University Hospital, Ghent, Belgium;
2
Faculté de Médecine, Université Paris-Sud, Kremlin-Bicêtre, France; 3 AP-HP,
Centre National de Référence de l’Hypertension Pulmonaire Sévère, Service de
Pneumologie et Réanimation Respiratoire, Hôpital Antoine Béclère, Clamart,
France; 4 INSERM UMR-S 999, Pulmonary Hypertension: Pathophysiology and
Novel Therapies, LabEx LERMIT, Le Plessis Robinson, France; 5 Research
Department, Centre Chirurgical Marie Lannelongue, Le Plessis Robinson,
France; 6 Department of Pathology, University Hospital Antwerp, Edegem,
Belgium
Background: Idiopathic pulmonary arterial hypertension (IPAH) patients present
circulating autoantibodies against vascular wall components. Pathogenic antibodies
may be generated in tertiary (i.e. ectopic) lymphoid tissues (tLTs).
Aims and objectives: To assess how frequent are tLTs in IPAH lungs as compared
to controls and flow-induced PAH (Eisenmenger syndrome -ES-) and to identify
local mechanisms responsible for their formation, perpetuation and function.
Methods: tLTs composition and structure were studied by multiple immunostainings. Cytokines/chemokines and growth factor expression was quantified by
real-time PCR and localized by immunofluoresence. The systemic mark of pulmonary lymphoid neogenesis was investigated by flow cytometry analyses of
circulating lymphocytes.
Results: As opposed to controls and ES, IPAH lungs contained perivascular tLTs,
comprising B and T cell areas with high endothelial venules and dendritic cells.
Lymphocyte survival factors, such as IL-7 and PDGF-A, were expressed in tLTs
as well as the lymphorganogenic cytokine/chemokines, lymphotoxin-α/-β, CCL19,
CCL20, CCL21 and CXCL13, which might explain depletion of circulating
CCR6+ and CXCR5+ lymphocytes. The presence of germinal center centroblasts,
follicular DCs, activation-induced cytidine deaminase and IL21+PD1+ T follicular
helper cells in tLTs together with CD138+ plasma cells accumulation around
remodeled vessels in areas of Ig deposition argued for local immunoglobulin (Ig)
class switching and ongoing Ig production.
Conclusions: We highlight the main features of lymphoid neogenesis specifically
in the lungs of patients with IPAH providing new evidence of immunological
mechanisms in the evolution of this fatal condition.

4551
NMDA-type glutamate receptors contribute to the development of pulmonary
hypertension
Sébastien J. Dumas 1,2,3,4 , Frédéric Perros 1,3,4 , Catherine Rücker-Martin 1,3,4 ,
Ly Tu 1,3,4 , Christophe Guignabert 1,3,4 , Elodie Gouadon 1,3,4 , Peter Dorfmüller 1,3,4 ,
Marc Humbert 1,3,4,5 , Sylvia Cohen-Kaminsky 1,3,4 . 1 Faculté de Médecine,
Université Paris-Sud, Le Kremlin-Bicêtre, France; 2 Faculté de Pharmacie,
Université Paris-Sud, Châtenay-Malabry, France; 3 UMR-S 999, INSERM, Le
Plessis-Robinson, France; 4 Département de Recherche Médicale, Centre
Chirurgical Marie Lannelongue, Le Plessis-Robinson, France; 5 Centre National
de Référence de l’Hypertension Pulmonaire, Service de Pneumologie et
Réanimation Respiratoire, APHP-Hôpital Antoine Béclère, Clamart, France
Background: The NMDA receptor (NMDAR) is present in the three peripheral
systems involved in Pulmonary Arterial Hypertension (PAH): immune, vascular
systems and heart, but it’s unknown whether it plays a role in the pathophysiology
of this disease.
Aims: 1) Highlight the presence of NMDARs and its agonist glutamate in the
pulmonary vascular wall of PAH patients. 2) Search for deregulations of this
signaling pathway in PAH. 3) Test the effect of NMDAR antagonists in a rat model
of PAH.
Methods: NMDARs and glutamate were detected by flow cytometry and confocal
microscopy. Effects of two NMDAR antagonists (memantine 100mg/kg/day from
day 1 to 21 and MK-801 3mg/kg/day from day 14 to 21) were studied in a
rat model of monocrotaline-induced PAH. We measured hemodynamic parameters, pulmonary vascular remodeling, right heart hypertrophy, levels of circulating
markers of endothelial cell (EC) dysfunction (ICAM-1 and E-selectin) by ELISA
and memantine by liquid chromatography and tandem mass spectrometry.

Results: 1) GluN1, the obligatory subunit of NMDARs, is expressed in the walls
of pulmonary arteries in PAH patients, particularly in ECs that show enhanced
proliferation to glutamate. 2) In human and experimental PAH, pulmonary arterial
smooth muscle cells accumulate glutamate. 3) Chronic and curative administration
of memantine and MK-801 respectively, improve all parameters of PAH in the
experimental model, including a reduced EC dysfunction. 4) Improvement of PAH
is due to the inhibition of GluN1/GluN2A and/or GluN1/GluN2B NMDARs.
Conclusion: Glutamatergic signaling occurs via NMDARs in the pathophysiology
of PAH and may represent an innovative therapeutic target.
Support: Inserm, Paris-Sud, LabEx LERMIT, FRSR.

4552
Effect of fasudil on the bleomycin-induced pulmonary fibrosis and
hypertension in mice
Yihua Bei 1 , Sy Duong-Quy 1 , Thong Hua-Huy 1 , Nhat-Nam Le-Dong 1 ,
Weihua Chen 1 , Carole Nicco 2 , Frédéric Batteux 2 , Anh Tuan Dinh-Xuan 1 .
1
Physiology, Paris Descartes University, Paris, France; 2 Immunology, Paris
Descartes University, Paris, France
Background: RhoA/Rho kinase (ROCK) pathway is important in regulating vascular tone and vascular remodelling in pulmonary hypertension (PH). It has been
shown to be altered in the bleomycin-induced pulmonary fibrosis (PF) and PH in
mice. However, the exact mechanism by which it leads to PF and PH remains to
be clarified.
Objectives: The present study aimed to assess whether fasudil, a ROCK inhibitor,
is able to inhibit PF and PH induced by bleomycin in mice.
Methods: Male C57BL/6 mice were randomized into 3 groups: G1 (saline), G2
(bleomycin) and G3 (bleomycin + fasudil). Bleomycin (3.3U/kg) was given intratracheally (day 0) and fasudil (30mg/kg/d) intraperitoneally from day -1 during 21
days. Right ventricular systolic pressure (RVSP) was measured by RV puncture at
7, 14, and 21 days, followed by sacrifice and lung and heart samplings for collagen
analysis.
Results: Pulmonary fibrosis was present at 7 days, and became more apparent at
14 days. RVSP increased at 14 days, accompanied by right ventricular hypertrophy.
Fasudil improved survival, reversed PF and attenuated PH.
Conclusions: The efficacy of the ROCK inhibitor, Fasudil, suggests that
RhoA/ROCK is involved in causing PF and PH induced by bleomycin in mice.

4553
Polymorphisms in angiotensin converting enzyme gene are associated with
risk of development of and disease severity in scleroderma-related pulmonary
arterial hypertension
Stephen Mathai, Li Gao, Nicholas Rafaels, Rachel Damico, Todd Kolb,
Kathleen Barnes, Paul Hassoun. Medicine, Johns Hopkins University, Baltimore,
MD, United States
Background: While 8-12% of patients with scleroderma (SSc) will develop pulmonary arterial hypertension (PAH), little is known about risk factors for this
complication. Angiotensin converting enzyme (ACE) is associated with endothelial dysfunction and may play a role in susceptibility to vascular disease in SSc.
We sought to identify polymorphisms in ACE gene that may contribute to risk of
PAH in SSc.
Methods: A case-control study was performed in 916 patients of European descent. Of 458 SSc patients, 103 had right heart catheterization-proven PAH; the
remainder did not have significant respiratory disease. Three single nucleotide
polymorphisms (SNPs) in ACE gene [rs4293, rs3730025, rs4311], previously
shown to be associated with cardiovascular disease, were examined. The relative
frequency of SNPs and their relationship to presence of PAH and severity of
PAH were assessed using Cochran-Armitage trend test with PLINK and linear
regression for association between genotype and hemodynamics.
Results: A strong association was found between SNP rs3730025 and risk of PAH
(P=0.009). Carriers of G allele of rs4293 had increased cardiac index (β=0.458,
P=0.005) and decreased pulmonary vascular resistance (β=-0.137, P=0.018).
Conclusion: In this SSc cohort, a coding SNP in ACE gene was strongly associated with presence of PAH. Further, presence of SNP rs4293 was associated
with preserved cardiac function in SSc-PAH. Given the role of these SNPs in the
function of ACE and the relationship between ACE and vascular function, further
studies are warranted to investigate the role of these SNPs in the pathogenesis of
PAH in SSc.

4554
Reduction in serotonin signaling via TPH1 inhibition attenuates the
progression of PAH in mice with genetic ablation of endothelial BMPR-II
Loredana Ciuclan, Nicholas Duggan, Martin Hussey, Robert Good,
Olivier Bonneau, David Rowlands, Victoria Burton, Gabor Jarai, John Westwick,
Matthew Thomas. Research, Respiratory Disease, Novartis Institutes for
Biomedical Research, Horsham, United Kingdom
Introduction: Genetic studies in familial PAH have revealed heterozygous
germline mutations in the BMPR2 gene and dysfunction of serotonin (5-HT)
signaling has been implicated in other forms of PAH. Here we investigate a
genetic model of PAH, where BMPR2 deletion is restricted to endothelial cells
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(ECs)-BMPR2f/f ;ALK1-Cre strain, aiming to determine a relationship between
pathologies mediated by 5-HT and BMPR2 signaling.
Methods: We investigated the effects of p-chlorophenylalanine (pCPA; 200mg/kginhibits 5-HT synthesis by blocking tryptophan hydroxylase (TPH)), on hemodynamics, vascular remodeling and plasma signatures in wild-type (WT) and
BMPR2f/f ;ALK1-Cre mice (BMPR2-KO) exposed to chronic hypoxia under
VEGFR inhibition (SU5416) for 3 weeks.
Results: Pathobiology development profile of BMPR2-KO mice at 2 and 5 months
of age, demonstrated that the older age group tended to have a higher frequency of
increased right ventricular pressure (RVP) and hypertrophy (RVH). 2 month old
BMPR2-KO mice exposed to chronic hypoxia/SU5416 developed higher RVP and
RVH compared with WT controls. Normoxic WT and BMPR2-KO mice did not
display significant changes in the above measurements when compared between
groups. Treatment with pCPA reduced all measures of PAH pathology observed in
chronic hypoxic/SU5416 treated BMPR2-KO mice. These changes were observed
in accordance with a fall in platelet rich plasma 5-HT.
Conclusion: Genetic ablation of the BMPR2 gene in pulmonary ECs is sufficient
to predispose to PAH. Our data reveal interplay between BMPR2 signaling and
the 5-HT system in ECs within PAH, leading to increased susceptibility to PAH
progression.

4555
Hypoxia-induced miR-130a is a novel repressor of BMPR2 gene expression in
experimental pulmonary hypertension
Matthias Brock 1 , Michelle Trenkmann 2 , Silvia Ulrich 1 , Renate E. Gay 2 ,
Max Gassmann 3 , Louise Ostergaard 3 , Steffen Gay 2 , Rudolf Speich 1 , Lars
C. Huber 1 . 1 Working Group of Pulmonary Hypertension, University Hospital,
Zurich, Switzerland; 2 Center of Experimental Rheumatology, University Hospital,
Zurich, Switzerland; 3 Institute of Veterinary Physiology and Zurich Center for
Integrative Human Physiology, University Zurich, Switzerland
Introduction: Vascular remodelling, a pathogenetic feature of pulmonary hypertension (PH), is associated with decreased expression of the bone morphogenetic
protein receptor type II (BMPR2). We recently demonstrated that the inhibition of
microRNA 20a (miR-20a) prevents vascular remodelling in hypoxia-induced PH.
Here we assessed the role of miRNAs in the repression of BMPR2 gene expression
in experimental PH.
Methods: The mouse model for hypoxia-induced PH was used. After 21 days
of hypoxia, lungs were removed and assessed for miRNA and gene expression.
RNA levels of miR-21, -25, -125a, -130a, -130b and BMPR2 were measured
using SYBR-Green real-time PCR. Reporter gene assays comprising the 3’UTR of
BMPR2 and TGFBR2 were applied to confirm direct miRNA – target interactions.
Results: Using a miRNA target prediction program we identified phylogenetically
conserved binding sites of miR-21, -25, -125a, -130a, -130b in the 3’UTR of
BMPR2. Under hypoxic conditions the RNA levels of miR-21, miR-125a, and
miR-130a were found to be significantly upregulated (p<0.05) when compared
to normoxic controls. Consistent with previous reports the mRNA expression of
BMPR2 was significantly reduced in hypoxic lungs (0.79±0.24 fold, p=0.039)
and, most importantly, showed a negative correlation with the expression of miR130a (R2 =0.28, p=0.04). By performing reporter gene assays we confirmed that
miR-130a directly targets the 3’UTR of BMPR2. Along this line, we identified the
BMPR2-related receptor TGFBR2 as another novel target of miR-130a.
Conclusion: We identified miR-130a as a negative regulator of BMPR2 expression
indicating an important role of miR-130a in the development of hypoxia-induced
PH.

4556
microRNAs are deregulated in pulmonary arteries from COPD patients
Melina M. Musri 1 , Victor I. Peinado 1 , Nuria Coll 1 , Jorge Altirriba 2 ,
Jessica Garcia 1 , David Dominguez-Fandos 1 , Borja Lobo 1 , Raquel Puig-Pey 1 ,
Joan A. Barberà 1 . 1 Department of Pulmonary Medicine, CIBER de
Enfermedades Respiratorias, Hospital Clínic, IDIBAPS, University of Barcelona,
Spain; 2 Département de Physiologie Cellulaire et Métabolisme, Centre Médical
Universitaire de Genève, Genève, Switzerland
Pulmonary vessel remodelling in chronic obstructive pulmonary disease (COPD)
is associated with changes in smooth muscle cell (SMC) phenotype. MicroRNAs
(miRNAs) regulate the expression of many genes controlling cell growth and
differentiation. The aim of the study was to evaluate miRNAs expression in pulmonary arteries (PA) from COPD and control patients. We studied 29 PA from
COPD (n=12), smokers (S) with normal lung function (n=10) and nonsmokers
(NS) patients (n=7) who underwent lung resection. MiRNAs expression was assessed after RNA isolation by RT-PCR using taqman low-density arrays card A
Set v3.0 (Applied Biosystems). MiRNAs expression was additionally evaluated by
Northern Blot (NB) in primary human pulmonary artery endothelial (HPAE) and
in human pulmonary artery smooth muscle cells (HPASMC) (Lonza) with both
proliferative and contractile phenotype. MiRNAs were also studied in PA-derived
SMC from patients. Expression of markers was assessed by Real Time PCR.
The results showed a significant upregulation of miR-146 and miR-139, whereas
miR-204, miR-149, miR-197, miR-487b and miR-485 were downregulated in PA
from COPD respect to NS (p<0.05). NB analysis showed that miRNA-139 was
specifically expressed in HPAE; miR204 in HPAE and in contractile SMC while
the other miRNAs were abundantly expressed in SMC. Some miRNAs had differ-

ential expression levels in proliferative respect to a contractile SMC, suggesting a
role of those miRNA in the phenotypic switch of SMC. We conclude that vascular
remodeling in COPD might be linked to an alteration of SMC miRNAs expression.
Supported by grants FIS 09/00536 and 10/02175, SEPAR-2009 and 2010. MMM
is recipient of a Sara Borrell grant from ISC III, Spain.

4557
Slug can contribute to the phenotypic modulation of smooth muscle cells
Núria Coll, Victor Ivo Peinado, Jéssica García, David Domínguez, Borja Lobo,
Raquel Puig-Pey, Joan Albert Barberà, Melina Mara Musri. Department of
Pulmonary Medicine, Hospital Clinic-IDIBAPS, CIBER de Enfermedades
Respiratorias, Barcelona, Spain
Recently, we have found that remodeled pulmonary arteries have increased expression of slug, a transcription factor related with transitional changes in cell
phenotype. Smooth muscle cells (SMC) may show high plasticity switching from
a contractile (fully differentiated) to a proliferative phenotype (dedifferentiated).
The aim of the study was to investigate in human pulmonary SMC the expression
of slug during the phenotypic switching in an in vitro model of cell differentiation,
and also after exposure to inflammatory cytokines. We analyzed the expression
of slug and specific markers of mature SMC in three cell culture states: 70%
confluence (dedifferentiated),100% confluence (partially differentiated) and 4 days
after reaching confluency (contractile/fully differentiated). In cytokine assays SMC
were starved overnight and subsequently stimulated with TNFa, IL1-b and INF-g,
10ng/ml each. Slug expression decreased 30% and 50% (p<0.001) in partially and
fully differentiated cells, respectively. Contractile SMC showed a significant upregulation (p<0.05) of the SMC markers myocardin (mycd), Sm22a and calponin.
Treatment of contractile SMC with TNFa during 48h increased the expression
of slug two-fold (p<0.05) whereas no changes were observed in this gene after
treatment with IL1-b or INF-g. Fully differentiated SMC treated with TNFa,
downregulated significantly mycd, sm22a and calponin. We conclude that slug
expression might be associated with a SMC proliferative phenotype induced by
inflammation. This SMC phenotype switching might contribute to the development
and progression of vascular disorders.
Supported by grants FIS 09/00536 and10/02175, and SEPAR-2009, MMM is
recipient of a Sara Borrell grant from ISCiii.
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Predicting mortality in patients hospitalised with acute exacerbations of
COPD (AECOPD) requiring assisted ventilation
John Steer 1 , John Gibson 2 , Stephen Bourke 1,2 . 1 Department of Respiratory
Medicine, North Tyneside General Hospital, North Shields, Tyne and Wear,
United Kingdom; 2 Institute of Cellular Medicine, Newcastle University,
Newcastle-upon-Tyne, Tyne and Wear, United Kingdom
Background: Prognostic studies in AECOPD requiring assisted ventilation often
select patients by place of care and predict failure of non-invasive ventilation
(NIV), not mortality. Improved mortality prediction for unselected patients requiring ventilation for AECOPD is needed.
Objective: Identify mortality predictors in patients with AECOPD requiring ventilatory assistance.
Methods: Clinical data were collected on consecutive patients hospitalised with
AECOPD requiring assisted ventilation (NIV or invasive ventilation) for acidaemic respiratory failure (ARF) during their hospital stay. Independent predictors
of in-hospital mortality were identified.
Results: 199 received ventilatory assistance: mean (SD) age = 73.9 (9.8) years;
FEV1 38.1 (16.1) % predicted and 61.3% were female. 49 (24.6%) patients died
in hospital.
Older age, an ineffective cough, and severe stable-state dyspnoea were the strongest
Table 1. Independent predictors of mortality
Variable
Age, years
Ineffective cough
eMRCD
[HCO3], mmol/L*
Stroke disease
Anxiety/depression
Recent weight loss
Time to recognition of ARF, hours
Neutrophil count, ×109 /L
Maintenance carbocysteine
*At time of ventilation commencement.
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Odds ratio (95% CI)

p value

1.11 (1.04–1.18)
5.23 (1.74–15.7)
2.08 (1.25–3.43)
0.93 (0.88–0.98)
5.54 (1.49–20.6)
0.21 (0.06–0.70)
3.78 (1.26–11.3)
1.01 (1.00–1.02)
1.10 (1.01–1.20)
4.03 (1.06–15.2)

0.001
0.003
0.005
0.008
0.011
0.012
0.017
0.020
0.031
0.040
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mortality predictors. The regression model (table 1) showed excellent discrimination for mortality (AUROC = 0.92, 0.88 to 0.96).
Conclusion: Mortality in patients hospitalised with AECOPD requiring assisted
ventilation is high but can be accurately predicted using simple to measure indices.

4559
Echocardiographic speckle tracking strain and right ventricular function
assessment during non-invasive ventilation in acute respiratory failure
patients
Bouchra Lamia, Stéphanie VanMossevelde, Luis-Carlos Molano,
Antoine Cuvelier, Jean-François Muir. Respiratory and Critical Care
Department-EA 3830, Rouen University Hospital, Rouen, France
Introduction: During acute respiratory failure (ARF), right ventricular (RV) function can be abnormal due to increased afterload and/or decreased contractility
or preload. Speckle tracking strain analysis can diagnose RV dyssynchrony. We
aimed to test whether RV dyssynchrony exists during ARF and can be reversed
during non-invasive ventilation (NIV).
Methods: Prospective study including 13 patients admitted for ARF. Trans thoracic echocardiography (TTE) was performed during spontaneous breathing (SB)
activity and during NIV. Usual echo parameters and speckle tracking strain were
measured. The software generated 6 segmental RV strain curves. Time to peak
strain from each of 6 time-strain curves was determined with dyssynchrony defined
as the difference between earliest and latest segments.
Results: 13 patients aged 69(11) y were included. 11 had chronic respiratory failure. Compared to SB, left ventricular ejection fraction and stroke volume increased
during NIV: 59 (6) vs 66 (6) %, 61 (9) vs 65 (11) mL, p < 0.05 respectively, and
systolic pulmonary arterial pressure (SPAP) decreased 61 (16) mmHg vs 41(16)
mmHg, p = 0.03. RV dyssynchrony improved significantly: 235(140) vs 182 (149)
msec, p =0.04.

alone (53 to 22%). There was a significant association between case volume and
NIV use with an odds ratio for the highest versus lowest + intermediate tertiles of
case volume of 1.43 [95% CI: 1.23 - 1.66]. The association between case volume
and mortality was not significant.
Conclusion: During the last 12 years, the severity and mortality rate of AECOPD
admitted in CUB-REA ICUs increased. There was a growing use of NIV and a
decreased use of IV. NIV use was related to case volume, suggesting that increasing
experience favours the use of NIV.

4561
Is non-invasive ventilation (NIV) utilised appropriately outside of respiratory
specialist areas?
Stephanie Harlow 1 , Amber Lane 1 , Paul Murray 2 . 1 Physiotherapy Department,
Ashford and St Peter’s Hospitals NHS Foundation Trust, Chertsey, Surrey, United
Kingdom; 2 Respiratory Department, Ashford and St Peter’s Hospitals NHS
Foundation Trust, Chertsey, Surrey, United Kingdom
Background: The British Thoracic Society (BTS) recommends regular audit of
NIV practice (BTS, NIV in acute respiratory failure, Thorax 2002, 57, p192-211)
and states inappropriate use of NIV is undesirable.
Aims and objectives: The aim of this study was to establish if inappropriate NIV
could be correlated with location of set up. Proving this hypothesis would enable
us to target locations to provide additional support to reduce and prevent the
inappropriate use of NIV.
Methods: Data were collected prospectively from 255 consecutive patients requiring NIV from May 2009 to April 2011 using an adapted version of the BTS NIV
data tool. The establishment of NIV was deemed appropriate or not as per the BTS
guidelines.
Results: The impact of appropriate use of NIV on mortality is summarised.
Table 1. Impact of appropriate use of NIV on mortality

Mortality

Appropriate use of NIV
(n) %

Inappropriate use of NIV
(n) %

p value (Chi squared)

34% (n=68)

52% (n=29)

0.022

The impact of location on appropriate use of NIV is summarised.
Table 2. Impact of location on appropriate use of NIV
Location

Appropriately
Inappropriately
p value
commenced on NIV commenced on NIV (Chi squared)

Accident & Emergency
71% (n=66)
Medical Assessment Unit
50% (n=9)
Respiratory specialist areas (Respiratory
ward and Medical High Dependancy
Unit)
87% (n=121)

29% (n=27)
50% (n=9)

0.030
0.002

13% (n=18)

0.014

Conclusion: Patients commenced on NIV outside of respiratory speciality areas
are more likely to receive inappropriate NIV with subsequent higher mortality
rates.This may be due to the lack of expertise in non-respiratory areas. We therefore
conclude that NIV should only be initiated in respiratory specialist areas within
our hospital.
Conclusion: RV dyssynchrony measured using speckle tracking strain is observed
in our ARF patients. NIV can improve LVEF, RV afterload and RV dyssynchrony.

4560
Confirmatory analysis of the impact of case-volume on ICU management of
severe COPD exacerbations (1998-2010)
Martin Dres 1 , Philippe Aegerter 2 , Ti-Chien Tran 2 , Antoine Rabbat 1 ,
Bertrand Guidet 3 , Gerard Huchon 1 , Nicolas Roche 1 , on the behalf of CUBREA.
1
Service de Pneumologie et réanimation Médicale, Assistance Publique Hôpitaux
de Paris - Hôpital Hôtel Dieu, Paris, France; 2 Département de Santé Publique,
Assistance Publique -Hôpitaux de Paris, Hôpital Ambroise Paré, Boulogne
Billancourt, France; 3 Service de réanimation Médicale, Assistance Publique Hôpitaux de Paris, Hôpital Saint Antoine, Paris, France
Objective: To study the relationship between case volume and management
and mortality of acute exacerbations of chronic obstructive pulmonary disease
(AECOPD) in intensive care units (ICU).
Design setting: A 12-year multicenter French retrospective cohort study (CUB-Réa
database).
Patients and methods: Patients with AECOPD were identified and demographic
characteristics, SAPS II, mechanical ventilation (MV) (invasive (IV) or noninvasive (NIV)) and vital status were analyzed. Participating units were categorized
into volume tertiles of the running mean annual volume of admissions. Prognostic
factors were analyzed by a conditional multivariate logistic model after matching
on a propensity score of being admitted to a high-volume unit and on the year of
admission.
Results: 14,440 AECOPD were identified. SAPS II and ICU mortality gradually
increased between 1998 and 2010 (36 to 41 and 12% to 14%, respectively). The
proportion of patients receiving any MV increased (64% to 86%), with a marked
increase in the use of NIV (from 47% to 78%) and a decrease in the use of IV

4562
Effect of continuous and bilevel noninvasive ventilation for acute asthma
exacerbation – A randomized controlled trial
Silmara Guanaes Hanekom 1 , Heleen van Aswegen 2 , Louise Engelbrecht 3 , Piet
J. Becker 4 . 1 Physiotherapy, University of Pretoria, Gauteng; 2 Physiotherapy,
University of the Witwatersrand, Johannesburg, Gauteng; 3 Emergency Care,
University of Pretoria, Gauteng; 4 South African Medical Research Unit,
Biostatistics Unit, Pretoria, Gauteng, South Africa
Guidelines for management of acute asthma exacerbation (AAE) centre on pharmacological interventions and invasive mechanical ventilation. The role of noninvasive positive pressure ventilation (NPPV) in AAE remains unanswered.
Aims: We hypothesized that adding continuous positive airway pressure (CPAP)
or bilevel positive pressure ventilation (BPPV) to standard therapy (ST) would
improve lung function and clinical signs faster than ST alone.
Methods: Thirty patients with severe AAE [peak expiratory flow rate percentage
(PEFR%) predicted < 60%] presenting at an emergency unit were randomized to
either ST, ST and CPAP or ST and BPPV.
Results: Groups presented similar baseline characteristics. Mean baseline PEFR%
predicted was 35.2 (10.7) % [ST], 30.5 (11.7) % [CPAP] and 33.5 (13.8) %
[BPPV]. PEFR significantly improved in the CPAP group from the first 30 minutes
of treatment (PEFR p = 0.00; PEFR% predicted p = 0.00) compared to the BPPV
and ST groups. Improvement in respiratory rate (RR) (p = 0.05) and sensation of
breathlessness (SB) (p = 0.00) was significantly better in the BPPV group from
the first 30 minutes.
Discussion: The significant improvement in PEFR in the CPAP group could be
related to its intrinsic effect on the airway smooth muscle and/or its load. The
positive effect of BPPV on RR and SB could be related to the inspiratory assistance
provided.
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Conclusion: The addition NPPV to ST in acute severe asthma exacerbation,
improved lung function and clinical signs faster than ST, yet CPAP was faster and
more effective in reducing bronchospasm than BPPV.

4563
Outcome of acidotic COPD-patients on hospital admission
Sylvia Hartl 1 , Mike Roberts 2 , Jose Luis Lopez-Campos 3 . 1 Dep. of Respiratory
and Crit. Care, Otto Wagner Hospital, Vienna, Austria; 2 Dep. of Respiratory
Medicine, Hospital Universitario Virgen del Rocío, Instituto de Biomedicina de
Sevilla (IBiS), Spain; 3 Dep. of Resp. Medicine, Barts and the London School of
Medicine and Dentistry, Queen Mary University of London, United Kingdom
Background: Acidosis is a marker of acute respiratory failure in COPD.Non
invasive ventilation (NIV) is the first choice of ventilation for such patients to
avoid intubated mechanical ventilation (IMV) and associated complications. The
ERS COPD Audit evaluated the clinical practice of treatment standards in acute
exacerbation of COPD(AECOPD) in 422 hospitals of 13 European countries.We
present the analysis of treatment standards for acidotic AECOPD patients and
associated outcomes.
Methods: Data collection of clinical treatment of all hospital admitted AECOPD
for 8 weeks and follow up until 90 days after discharge.
Results: Of 12893 patients 18,8% (2429/66% male) presented with respiratory
acidosis on admission(14,8%(n=1902) with moderate acidosis: ph 7,35≥7,25,
4,1%(n=526) with severe acidosis: ph ≤7,25).Acidotic patients were significantly
sicker than non acidotic.

4565
Arterial blood gas analysis after 120 minutes of noninvasive positive pressure
ventilation can predict outcome in acute cardiogenic pulmonary oedema
Rodolfo Ferrari 1 , Fabrizio Giostra 1 , Francesca Nastasi 1 , Roberto Lazzari 3 ,
Luigi Bolondi 2 , Mario Cavazza 1 . 1 Dipartimento Emergenza/Urgenza, Chirurgia
Generale e dei Trapianti. Unità Operativa di Medicina d’Urgenza e Pronto
Soccorso, Policlinico Sant’Orsola – Malpighi, Azienda Ospedaliero Universitaria
di Bologna, Universit[agr; 2 Unità Operativa di Medicina d’Urgenza e Pronto
Soccorso. Policlinico Sant’Orsola - Malpighi, Scuola di Specializzazione in
Medicina d’Emergenza Urgenza, Università degli Studi di Modena e Reggio
Emilia, Bologna, It; 3 Dipartimento Malattie Apparato Digerente e Medicina
Interna. Unità Operativa di Medicina Interna, Policlinico Sant’Orsola –
Malpighi, Azienda Ospedaliero Universitaria di Bologna, Università degli Studi
di Bologna, Ita
Background: Noninvasive positive pressure ventilation (NIPPV) is first line intervention in Acute Cardiogenic Pulmonary Oedema (ACPO). Arterial Blood
Gas Analysys (ABG) is largely available in clinical practice in the Emergency
Department (ED)
Aims: To assess the role of ABG to predict outcome in patients with ACPO treated
by NIPPV
Materials and methods: Treatment failure defined as hospital mortality or need
for invasive mechanical ventilation. Observational clinical study in the ED of a
University teaching Hospital during 5 months, including every patient emergently
admitted for ACPO and treated with first-line NIPPV, referring to an institutional
protocol.
Results: 214 patients included. Failure rate 14.5%.

Table 1
FEV1
% pred

% current
smoker

% diabetes

% renal
failure

% congestive
heart failure

Table 1. ABG at presentation

Non acidotic patients
(n=10464)
43,8
30,4
19,2
5,2
19,3
Acidotic patients (n=2429) 37,1 p=0,001 36,3 p=0,001 23,0 p=0,001 6.9 p=0,001 21,3 p=0,016

PaO2 mmHg
pH
PaCO2 mmHg
HCO3 mmol/l

Outcomes were related to severity of acidosis.

Media (median).

Table 2

Success
61.8 (56.0)
7.323 (7.329)
51.8 (47.8)
25.6 (25.1)

Table 2. ABG delta () at 120 minutes
Non acidotic
patients

Length of stay (d)
% hospital mortality
% 90 d-readmission

Failure
57.6 (53.7)
7.330 (7.317)
50.6 (39.4)
25.0 (23.0)

9±8
3,8
35,1

Moderate acidotic
patients
10,7±8
8,8
37,8

Severe acidotic
patients
14±20
17,1
42,9

p≤0,01
p=0,001
p=0,001
p=0,001

43% of the acidotic patients received NIV and 5% IMV. 89,6% of hospitals offered
NIV in their unit but only 66,7% always had the capacity for all eligible patients.
Summary: Our data revealed a severe comorbid condition of acidotic COPD
patients,a subgroup of AECOPD- patients with worse outcome.A high proportion
received NIV, units accepting these patients should offer NIV.

4564
Assessment of two methods to withdraw non-invasive ventilation in acute
hypercapnic respiratory failure
Jacobo Sellares 1 , Miquel Ferrer 1 , Carolina Bencosme 2 , Hugo Loureiro 1 ,
Pilar Martínez 3 , Virginia Pajares 4 , Rodrigo Alonso 5 , Javier Sayas 5 , Pedro
Antoni Antón 4 , Antoni Torres 1 . 1 Pneumology, Hospital Clínic, Barcelona, Spain;
2
Servicio de Emergencias, Hospital Santo Domingo, Santo Domingo, Dominican
Republic; 3 Pneumology, Clinica Plató, Barcelona, Spain; 4 Pneumology, Hospital
De Sant Pau, Barcelona, Spain; 5 Pneumology, Hospital 12 de Octubre, Madrid,
Spain
Introduction: No studies are available assessing the best method for withdrawing
non-invasive ventilation (NIV) after an episode of acute hypercapnic respiratory
failure (AHRF). We assessed if the prolongation of nocturnal ventilation after an
AHFR could prevent new episodes of respiratory failure after NIV withdrawal compared to a strategy of direct discontinuation of NIV without additional nocturnal
support.
Methods: A randomized controlled study was performed in 128 patients who
presented an AHRF at admission and initiate NIV. When the AHRF was resolved
and patients tolerate spontaneous breathing during 4 hours, they were randomly
allocated to receive 3 additional nights of NIV (n=64) or conventional oxygen
therapy (control group, n= 64). The primary outcome was avoidance of respiratory
failure after NIV withdrawal.
Results: Patients of both groups presented similar baseline characteristics, being
COPD the main chronic respiratory disorder (74%). Patients from nocturnal NIV
group received NIV longer than the control group (5±2 vs 3±4; p<0.001). No
differences between groups were observed in terms of respiratory failure after NIV
withdrawal, hospital stay, readmission or mortality.
Conclusions: The prolongation of NIV during 3 nights after an episode of AHRF
does not seem to improve prognostic outcomes, and consequently NIV could
be directly withdrawn when the acute episode is resolved and patients tolerate
spontaneous breathing in AHRF.
Supported by: FUCAP and CibeRes-ISCiii-CB06/06/0028.

PaO2
pH
PaCO2
HCO3
PaO2/FIO2

Failure

Success

12.6 (22.1)
–0.030 (–0.021)
1.1 (1.0)
–3.0 (–0.1)
–5 (–14)

15.3 (13.7)
0.074 (0.061)
–8.2 (–6.9)
1.2 (0.2)
12 (31)

Media (median).

Conclusions: In patients with ACPO treated with NIPPV, ABG at presentation is
not able to carefully predict outcome. After 60’ of NIPPV both groups (success
versus failure) improved without any significant difference. The improvement of
ABG after 120’ is associated with success; these patients will likely benefit from
continuation of NIPPV. The inability to improve gas exchange after 120’ of NIPPV
in ACPO is predictor of failure; these patients should be closely monitored with a
low threshold for endotracheal intubation.

477. Clinical and diagnostic markers and
management of paediatric allergic diseases
P4566
Intensive oil baths from six weeks of age reduce xerosis and possibly atopic
eczema in infancy
Bente Krane Kvenshagen 1 , Petter Mowinckel 2 , Kai-Håkon Carlsen 2 , Karin
L. Carlsen 2 . 1 Pediatric, Oestfold Hospital Trust, Fredrikstad, Norway; 2 Pediatric,
Oslo University Hospital, Oslo, Norway
Background: Atopic eczema (AE) is often the first step of the allergic march, with
onset early in life, followed by asthma and allergic rhinitis. AE affects up to 20%
of children, and is characterized by dry, itchy skin. AE is a complex genetic and
environmental disease, with alteration of skin barrier. Restoration of the barrier
by emollients and/or oil baths is an important part of AE treatment, but its role
in preventing AE is not known. Theoretically reducing prevalence of AE could
prevent later allergy and asthma development.
The present pilot study aimed to evaluate whether frequent oil baths of infants
with dry skin could reduce xerosis and eczema at the age of six months.
Patients and methods: A randomized controlled intervention study of six weeks
old infants with dry skin, followed to six months by monthly assessment. They
were randomized by well baby clinics (1 vs 5, respectively) to either daily oil
bath (0.5 dl) and fat cream in the face (n=24) or observation (normal procedures)
(n=31). The outcome was skin quality at six months.
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Results: Normal skin was observed at six months in 18 children (75%) with skin
treatment, compared to 12 (38%) in the observation group (p<0.001). Frequency
of oil baths was 5-7/week (n=19) and 2-4/week (n=5) in the intervention group.
Skin care varied in the observation group. AE was reported in one child versus
five children in the intervention versus the observation group. No adverse reactions
reported.
Conclusion: The present pilot study showed that regular oil baths of infants were
feasible, reduced xerosis, and also possibly eczema. If verified in further studies,
one might speculate if this would reduce development of allergy and asthma.

P4567
Problematic severe asthma in children: A nationwide study in The
Netherlands
Annemie L.M. Boehmer 1 , Liesbeth van Essen 2 , Eric Duiverman 3 , Johan de
Jongste 4 , Ad Bosschaart 5 , Cindy Hugen 6 , Eric-Jonas van de Griendt 7 ,
Florens Versteegh 8 , Bart van Ewijk 9 , Anneke Landstra 10 ,
Jeanette Dankert-Roelse 11 , Karin de Winter 12 , Hein Brackel 13 ,
Anja Vaessen-Verberne 14 , Marianne Brouwer 15 , Govert Brinkhorst 16 ,
Rein Jöbsis 17 , The Dutch PSA Study Group. 1 Paediatrics, Maasstadziekenhuis,
Rotterdam, Netherlands; 2 Paediatrics, Asthma Centre Heideheuvel, Hilversum,
Netherlands; 3 Paediatrics, University Hospital Groningen, Groningen,
Netherlands; 4 Paediatrics, University Hospital Rotterdam, Rotterdam,
Netherlands; 5 Paediatrics, Dutch Asthma Centre, Davos, Switzerland;
6
Paediatrics, University Hospital Nijmegen, Nijmegen, Netherlands; 7 Paediatrics,
Academic Medical Centre, Amsterdam, Netherlands; 8 Paediatrics, Groene Hart
Hospital, Gouda, Netherlands; 9 Paediatrics, Tergooiziekenhuizen, Blaricum,
Netherlands; 10 Paediatrics, Rijnstate Hospital, Arnhem, Netherlands;
11
Paediatrics, Atrium MC, Heerlen, Netherlands; 12 Paediatrics, University
Hospital, Utrecht, Netherlands; 13 Paediatrics, Catharina Hospital, Eindhoven,
Netherlands; 14 Paediatrics, Amphia Hospital, Breda, Netherlands; 15 Paediatrics,
Canisius Ziekenhuis, Nijmegen, Netherlands; 16 Paediatrics, Medical Centre,
Alkmaar, Netherlands; 17 Paediatrics, Academic Hospital Maastricht, Maasstricht,
Netherlands; 18 Dutch PSA Studygroup, Netherlands
Introduction: Epidemiological data on problematic severe asthma in children are
sparse.
Methods: A 3 year (2008-2011), nationwide survey on PSA in children 4-18yrs old
in the Netherlands through a national surveillance system among all paediatricians.
Results: In this cross sectional study 328 children, aged 4-18yrs with PSA, were
identified. A prevalence of at least 0.01% of children with asthma. PSA is more
frequent in boys than in girls under 12yrs old. This sex ratio reverses >12yrs old.
Eighty-five% had allergic asthma and in 85% symptoms started before they were
4yrs old. Investigations included lung function, FeNO, trials of steroids, chest
radiographs, sweat tests, immunodiagnostics, HRCT, bronchoscopy in various percentages of patients. Over 10% had 5-13 exacerbations requiring prednisolon in
the past year. ICU admittance in 11%. Fifty% had exacerbations with no symptoms
in between, 40% suffered from very acute asthma attacks and 30% were continuously symptomatic. All despite up-to-date intensive surveillance and treatment.
Seventy-five% received psycho diagnostics and 50% psychotherapy. FEV1 was
normal in 85% of patients. Persistent airflow limitation in the past year was present
in 13%. Daily prednisolon, omalizumab or antiTNFalfa was used in resp 5%, 1%
and 0,08%.
Conclusions: PSA in a country with a high standard medical system and coverage of medical cost for all, is rare. Asthma symptoms in children with PSA
start <4yrs old. Children have severe symptoms despite intensive treatment and
follow-up. Daily ICS doses are high with additional frequent oral steroids courses.
Follow-up of this cohort into adulthood will yield the natural course of symptoms,
lungfunction and psychosocial problems.

P4568
Bronchodilation with mometasone furoate/formoterol fumarate administered
by metered-dose inhaler with and without a spacer in children with persistent
asthma
William Berger 1 , George Bensch 2 , Steven Weinstein 3 , David Skoner 4 ,
Bruce Prenner 5 , Tulin Shekar 6 , Davis Gates 6 , Hendrik Nolte 6 , Ariel Teper 6 .
1
Clinical, Allergy & Asthma Associates of Southern California, Mission Viejo,
CA, United States; 2 Clinical, Bensch Research Associates, Stockton, CA, United
States; 3 Clinical, Allergy & Asthma Specialists Medical Group, Huntington
Beach, CA, United States; 4 Clinical, Allegheny-Singer Research Institute,
Pittsburgh, PA, United States; 5 Clinical, Allergy Associates Medical Group, Inc.,
San Diego, CA, United States; 6 Merck Research Laboratories, Merck & Co., Inc.,
Whitehouse Station, United States
Rationale: The bronchodilatory effect of mometasone furoate/formoterol fumarate
(MF/F) administered by metered-dose inhaler (MDI) with or without spacer has
not been evaluated previously in children.
Methods: This was a randomized, multicenter, placebo (PBO)-controlled, singledose 4-period crossover study. Children with persistent asthma aged 5-11y participated in this study. Subjects used inhaled corticosteroids with/without long-acting
beta-2 agonists for ≥12wk before enrollment, and at screening had FEV1 ≥70%
predicted. Subjects received MF/F-MDI 100/10μg with/without spacer, F-DPI
10μg, and PBO-MDI with/without spacer in separate treatment periods. The primary endpoint was FEV1 AUC (0-12 h) for the comparison of MF/F with spacer

vs PBO. Secondary measurements included MF/F without spacer vs PBO, as well
as MF/F with spacer vs MF/F without spacer, and F-DPI vs PBO. Analysis was
performed with an ANCOVA model for a crossover study.
Results: Data from 87 subjects were analyzed. MF/F with spacer demonstrated
a larger change in mean FEV1 AUC (0-12h) vs PBO (115 vs −9mL), with a
treatment difference of 124mL (95% CI 94 to 154, P<.001). Similarly, MF/F
without spacer vs PBO resulted in a 102mL difference in mean adjusted FEV1
AUC0-12h (95% CI 73 to 131, P<.001), whereas the difference between MF/F
with spacer vs MF/F without spacer was 22 mL (95% CI –8 to 52, P=.144). The
difference between F-DPI vs PBO was 106 mL (95% CI 77 to 135, P<.001). No
unexpected adverse events were observed.
Conclusions: In this trial, MF/F-MDI 100/10μg demonstrated significant bronchodilation in children aged 5-11y regardless of the use of a spacer.

P4569
Vitamin D receptor and vitamin D binding protein polymorphisms are
associated with asthma control in children
Emmanouil Paraskakis 1 , Maria Iordanidou 2 , Anna Tavridou 2 ,
Athanasios Chatzimichael 1 , Vangelis G. Manolopoulos 2 . 1 Department of
Pediatrics, University Hospital, Alexandroupolis, Thrace, Greece; 2 Laboratory of
Pharmacology, Medical School, Alexandroupolis, Thrace, Greece
Introduction: Vitamin D levels have been associated with the onset of asthma and
are suggested as a marker of disease severity in asthmatic children. Furthermore,
polymorphisms in vitamin D pathway genes have been associated with vitamin D
levels.
Aims and methods: 111 children with asthma and 96 healthy controls of Greek
origin were analyzed for the VDR ApaI, VDBP rs7041 and rs4588 polymorphisms
using PCR-RFLP method. Asthma control level was assessed according to Childhood Asthma Control Test (C-ACT) and Global Initiative for Asthma guidelines
(GINA).
Results: Genotype distribution for all studied polymorphisms did not differ significantly between asthmatic patients and healthy controls. Frequencies of VDR ApaI
AA, AC and CC genotypes were 38.4%, 40.7% and 20.9% in the controlled group
and 28%, 72% and 0.0%, respectively, in the uncontrolled group according to
C-ACT (p=0.008). This association was verified when we analyzed the VDR ApaI
genotypes in asthmatic group according to GINA classification (p=0.002). For the
VDBP rs7041 polymorphism, the frequency of variant G allele was significantly
higher in children with controlled asthma according to C-ACT (66.9% vs 50.0%,
p=0.030) and GINA guidelines (62.8% vs 52.8%, p=0.027). For the VDBP rs4588
polymorphism the frequency of variant A allele was significantly lower in children
with controlled asthma according to C-ACT (23.3% vs 40.0, p=0.019) and GINA
(23.3% vs 37.5%, p=0.048) guidelines.
Discussion: VDR ApaI and VDBP rs7041 and rs4588 polymorphisms were associated with asthma control according to C-ACT and GINA classification in
asthmatic children.

P4570
Role of vitamin D in asthma severity and control in children
Anissa Berraies, Eya Tangour, Hanadi Abid, Jamel Ammar, Haifa Maalmi,
Kamel Hamzaoui, Agnès Hamzaoui. Pavillon B, Abderrahmen Mami Hospital,
Ariana, Tunisia Pavillon B, Abderrahmen Mami Hospital, Ariana, Tunisia
Pavillon B, Abderrahmen Mami Hospital, Ariana, Tunisia Pavillon B,
Abderrahmen Mami Hospital, Ariana, Tunisia Homeostasis and Cell Dysfunction
Unit Research UR/99/08-40, Faculty of MedIcine of Tunis, Tunisia Homeostasis
and Cell Dysfunction Unit Research UR/99/08-40, Faculty of MedIcine of Tunis,
Tunisia Pavillon B, Abderrahmen Mami Hospital, Ariana, Tunisia
In addition to its role in bone physiology and autoimmune disease, recent data
suggest a potential role of vitamin D in asthma since it has immunomodulatory
properties. The aim of this study is to determine the relationship between serum
vitamin D levels and the severity and control of asthma in children. We measured
vitamin D levels in serum collected from 38 asthmatic children in winter and
summer,compared to those of 30 healthy children. The mean age is 9.8 years
and Sex-ratio was 2.16. Asthma was mild persistent in 60.5% of cases, moderate in 36.8% of children, and severe in 2.7%. The average vitamin D level
was significantly lower in asthmatics in summer despite abundant sun exposure
(20.74 ng/ml vs 26.77 ng/ml p = 0.001) and levels of vitamin D were significantly lower in winter than in summer in both groups (in asthmatics 17.37ng/ml
vs 20.74ng/ml; p=0.036 and 18.97ng/ml vs 26.77ng/ml; p<0.001 in controls).
Subjects with well-controlled asthma had higher serum levels of vitamin D than
children with partially controlled or non-controlled asthma in summer (24.28ng/ml
vs 13.9ng/ml; p<0.001) but not in winter (17.28ng/ml vs 17.67ng/ml). In the same
way, children with more severe asthma had lower serum vitamin D levels than
children with mild asthma in winter (12.07ng/ml vs 20.80ng/ml; p<0,001) and
in summer (13.8ng/ml vs 25.26ng/ml; p<0,001). Our study indicates that vitamin
D deficiency is more common among children with asthma and lower vitamin
D levels are associated with a greater disease severity and probably with worse
disease control. Randomized interventional trials on vitamin D supplementation
will be needed to confirm its role in treatment and eventually in prevention of
asthma.
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Results: Nineteen asthmatic patients (10 females and 9 males) had aspergillus IgG
antibody. Among them, severe persistent asthma and moderate persistent asthma
were detected in 5 and 13 cases, respectively, whereas only one patient suffered
from mild persistent asthma. A total of 36.5% of the 96 patients had a history
of atopy, while 26% had allergic rhinitis. There was an association between the
severity of asthma and the presence of aspergillus IgG antibody. Moreover, the
positivity for aspergillus IgG antibody was higher in older patients.
Conclusion: Our results indicated an association between aspergillus antibody
level and severity of asthma. It could be recommended that the IgG titer for
aspergillus is measured in pediatric patients with asthma, whereas co-morbidity of
aspergillosis and asthma increases the risk of asthma exacerbation.
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Diagnostic value of flexible bronchoscopy in persistent and recurrent
wheezing of infancy
Guzin Cinel 1 , Suleyman Tolga Yavuz 2 , Umit Murat Sahiner 2 , Nural Kiper 1 ,
Ebru Yalcin 1 , Deniz Dogru 1 , Ugur Ozcelik 1 . 1 Department of Pediatrics,
Pediatric Chest Diseases Unit, Hacettepe University, Ankara, Turkey;
2
Department of Pediatrics, Pediatric Asthma and Allergy Unit, Hacettepe
University, Ankara, Turkey
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Comparison of bronchodilator effect of salbutamol delivered via MDI +
spacer and DPI in children with asthma
Laszlo Kadar. Paediatric Department, Pest County Pulmonological Institute,
Torokbalint, Pest County, Hungary
Background: Inhaled short acting beta2-agonists are widely used in asthma
treatment. Studies comparing the efficacy of salbutamol containing pressurized
metered dose inhalers (pMDI) and dry powder inhalers (DPI) in the paediatric
asthma population are limited.
Aim: This study aimed to compare the bronchodilator response to a salbutamol
pMDI plus spacer and to a salbutamol DPI by children and adolescents with
asthma related bronchoconstriction.
Methods: 80 patients aged 5 to 18 years with physician diagnosed asthma with a
forced expiratory volume in one second (FEV1) < 85% were enrolled in a single
centre, randomized, open label study. Patients were randomized to salbutamol 200
ug via pMDI (Ventolin HFA Inhalation Aerosol, GlaxoSmithKline, UK) plus large
volume spacer (Volumatic, GlaxoSmithKline, UK), or salbumatol 200 ug via DPI
(Buventol Easyhaler, Orion Pharma, Finland). The primary variable was FEV1
change from baseline, the co-primary endpoint was forced expiratory flow 25–75%
(FEF25-75%) change from baseline 20 minutes after administration of salbutamol.
Results: FEV1 change from baseline was 19.77% (SD: 15.519) and 13.93% (SD:
12.828) in the PMDI + spacer group and in DPI group respectively. The difference
was not significant (p=0.069, 95% CI: -12.149, 0.472). FEF25-75% change from
baseline 37.11% (SD: 35.293) and 30.20% (SD: 31.241) in the PMDI + spacer
group and in DPI group respectively. The difference was not significant (p =
0.3564, 95% CI: -21.75, 7.923).
Conclusion: The present study shows that salbutamol DPI is a valid alternative
for relieving bronchoconstriction in children (5 to 18 years of age) with asthma.

P4573
Serum level of specific IgG antibody for aspergillus and its association with
severity of asthma in asthmatic children
Ghamartaj Khanbabaee, Javad Enayat, Zahra Chavoshzadeh,
Seyedahmad Tabatabaei, Nima Rezaei. Pediatric Respiratory Diseases, Mofid
Childrens Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Islamic Republic of Iran; Research Center for Immunodeficiencies, Children’s
Medical Center, Tehran University of Medical Sciences, Tehran, Islamic Republic
of Iran
Background: Aspergillosis is one of the frequent causes of exacerbation of asthma
depending on the geographical regions. The specific serum IgG level for aspergillus
is a major diagnostic criterion in aspergillosis.
Methods: Ninety six asthmatic patients, with mean age of 5.4±3.0 years who
were referred to the asthma clinic of the Mofid Children’s Hospital, were enrolled
in this study. Serum specific IgG for aspergillus was measured and its association
with severity of asthma was evaluated.

Persistent or recurrent wheezing are common problems in infancy.The aim of this
study is to evaluate the diagnostic value of flexible broncoscopy(FB) and analyze
its results in infants with persistent or recurrent wheezing.
Material and method: Ninety-six wheezy infants who had been performed FB
between 1999 and 2011were included in this study. Demographic features, radiological, laboratory and bronchoscopic findings were analyzed.
Results: Sixty-six patients were male and the median age at FB date was 0.9
(0.6-1.5) years. Median age at symptom onset was 3 (1-6) months.Twenty-one
patients had persistent and 75 had recurrent wheezing. Fifty-five patients had
regular asthma therapy before the procedure.Thirty patients had atelectasis on radiological imaging.FB revealed a diagnosis in 64 patients.Functional abnormalities
in 43 patients (13 tracheobronchomalacia, 10 bronchomalacia, 7 tracheal dyskinesia, 6 tracheomalacia, 4 laryngotracheomalacia, 3 laryngotracheobronchomalacia),
structural abnormalities in 8 patients (5 bronchial stenosis, 2 tracheal stenosis, 1
abnormal bronchial anatomy) and foreign body in the airways in 1 patient were
determined.Microbiological investigations of the bronchoalveolar lavage (BAL)
fluid revealed CMV PCR positivity in 8 patients and bacterial infections in 4. BAL
fluid microbiological investigations demonstrated various bacterial agents in 37
patients.Also, accompanying gastrooesophageal reflux in 28 shown by lipid laden
macrophages in BAL fluid.
Functional and structural airway abnormalities must be kept in mind in the differential diagnosis of infants with persistent or recurrent wheezing.FB is a diagnostic
tool in these patients and avoids redundant medications.

P4575
Paradoxical effect of salbutamol in asthmatic children
Maria Teresa Romero Rubio 1 , Lysbet Ojeda Gonzalez 2 , Barbara Fernandez
Dominguez 3 , Laura Aranda Grau 3 , Amparo Escribano Montaner 5 . 1 Pediatric
Pulmonology, Hospital de Denia, Alicante, Spain; 2 Department of Pediatrics,
Hospital General de Valencia, Valencia, Spain; 3 Department of Pediatrics,
Hospital Clinico Universitario, Valencia, Spain; 4 Pediatric Pulmonology,
Hospital Clinico Universitario. Universidad de Valencia, Valencia, Spain
Paradoxical bronchospasm is defined as the rapid onset of bronchoconstriction
after administrating β2 agonist. Few studies published suggest that it is due to
tensiactive chlorofluorocarbons in the metered dosis inhaler (MDI). Although
bronchodilator test (BT) with salbutamol is a usual aim of control in asthma, there
are no studies in these children.
Objective: To set the characteristics of paradoxical bronchospasm after standard
BT with MDI salbutamol in asthmatic children.
Methods: Asthmatic children (2006-2011) in whom FEV1 decreases ≥9% after
conventional BT with MDI salbutamol. Age, sex, body mass index, atopy, pharmacological treatment, level of asthma severity and control, percentage of FEV1
decrease and brochodilator response after terbutaline dry powder were collected.
Statistical analysis with SPSS.
Results: 32 patients,mean age 8.3 years (56% males).History of allergy in 65.6%
(68.4% Dermatophagoides) and obesity in 34.3%. 81.3% patients had controlled
asthma at the time of testing, following treatment with montelukast (42.9%),
inhaled corticosteroids (28.5%), both of them (4.8%) or immunotherapy (9.5%).
14.3% patients had moderate to severe asthma, treated with corticosteroids and
long acting beta-agonist. 46.9% showed a fall in FEV1 >15%. In this group
40% were obese and 60% allergic, with no differences among asthma severity
or pharmacological therapy (p>0.05). 27 patients underwent bronchodilation with
terbutaline dry powder being positive in 81%.
Conclusion: In controlled asthmatic children, especially obese and allergic, MDI
salbutamol can produce paradoxical bronchoconstriction that reverts with terbutaline drypowder. Although not a usual situation, it should be considered for the
symptomatic management of the disease.
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Evaluation of lung function in children with asthma and gastroesophageal
reflux disease association
Ianos Adam 1 , Svetlana Sciuca 1 , Victor Rascov 2 , Rodica Selevestru 1 . 1 Pediatric,
State Medical and Pharmaceutical University, Chisinau, Republic of Moldova;
2
Endoscopy, Mather and Child Center, Chisinau, Republic of Moldova
Aim: The aim of study was to assess the lung function disorders using spirometric
measurements in a group of children with asthma and gastroesophageal reflux
disease (GERD) associated.
Materials and methods: The study included 58 children with moderate asthma
aged from 5 to 16 years. The main group entered 38 children with association of
asthma with GERD; controls included 20 GERD-free asthmatic children.
Results: Analysis of the mean FVC values showed restrictive character of lung
function changes in both groups that partially develop in children with longterm asthma: 64.0±2.4% in main group comparing with 69.1±2.5% in controls
(p>0.05). Obstructive type changes differed between study groups and were characterized by decreased levels of lung function variables (FVC, FEV1, PEF and
MEF25-75): FEV1 in children from the first group was significantly lower comparing with controls (61.7±2.6% vs. 72.4±2.1%, p<0.01), also PEF (46.6±2.5% vs.
56.0±3.3% in controls, p<0.05) and MEF25-75 (58.3±3.8% vs. 71.0±3.4%, respectively, p<0.05). Noticeably, significantly more expressed obstructive changes
of distal airways and lung function variables were observed in children with
associated asthma and GERD: 56.7±2.9% vs. 67.7±3.2% in controls for MEF75
(p<0.05), 59.9±3.9% vs. 75.8±3.6% for MEF50 (p<0.01) and 68.8±5.6% vs.
87.9±6.2% for MEF25 (p<0.05).
Conclusions: Analysis of spirometric variables denotes more severe obstructive
changes of lung function in children with association of asthma and GERD,
that is showed by lower values of FEV1, PEF, MEF25-75, MEF75 and MEF25,
comparing with asthmatic children who are GERD-free.

P4577
Exhaled nitric oxide and serum IgE in children admitted to a pediatric
department
Radu Diaconu 1 , Carmen Diaconu 2 , Gindrovel Dumitra 3 . 1 Pediatrics, University
of Medicine and Pharmacy, Craiova, Romania; 2 Sports Medicine, Emergency
Clinical Hospital, Craiova, Romania; 3 Family Medicine, Private Practice,
Sadova, Romania
Background: Exhaled nitric oxide (FeNO) is a noninvasive marker to assess airway
inflammation in adults and children, but the clinical evidence is still equivocal.
Methods: We aimed to assess the FeNO levels in children admitted to our pediatric
department and to correlate the results with other diagnostic tools. We enrolled
two groups of children aged 5 to 16 yrs: first (149 cases, M/F 89/60) - admitted for
asthma, and the control group (100 cases, M/F 55/45), without known history of
atopy. We measured the FeNO (using Niox Mino, Aerocrine, Sweden), total and
specific serum Ig E. The statistical analysis was done using the Chi-squared test.
Results: We found a statistical significant difference in specific IgE levels between
the two groups: p = 0,01; RR = 3,76 (0.99 - 14,25), but similar values for FeNO (p
= 0,19) and the total serum IgE (p = 0,59). Total IgE over 300 kU/l was correlated
with high FeNO levels recorded in the asthmatic children: p = 0,009; RR = 4,28
(1,37 – 15,44), but the exhaled NO was not correlated with stage, gender nor
controller therapy (corticoids and/or leucotriene inhibitors or none).
Discussions: In our patients the role of FeNO in monitoring asthma is still uncertain. The correlation with high total serum Ig E (also nonspecific) may be a future
approach in increasing the value for the clinical use.

P4578
The relationship between exhaled nitric oxide and compliance/adherence in
patients with bronchial asthma using inhaled corticosteroids
Yuko Amimoto, Naohiko Taba, Yoko Murakami, Chikako Motomura,
Hiroshi Odajima. Department of Pediatrics, Fukuoka National Hospital,
Fukuoka, Japan
Background: The measurement of FENO is the important index to evaluate the
control of the patients with bronchial asthma using inhaled corticosteroids (ICS).
When FENO in the patients using ICS is high, we often try to increase the dose
of ICS. However, it is necessary to take compliance/adherence of the patients into
consideration before that.
Objectives: The aim of this study was to examine whether the measurement of
FENO is useful as the index of compliance/adherence to asthma treatment by ICS.
Methods: One hundred forty-seven subjects (4 to 23 years of age; 82 male,
65 female) with bronchial asthma using ICS were recruited from the outpatient
division at the Department of Pediatrics at Fukuoka National Hospital between
January-August in 2011. We measured their FENO and asked them to complete
a questionnaire regarding the use of ICS. We asked them how often they inhaled
ICS for a month, and classified them into five groups categorized as the grade of
compliance. Additionally, we made a questionnaire about adherence. The patients
answered that they inhaled ICS by themselves were defined as good adherence
group, and otherwise as poor adherence group. We compared FENO in 5 groups
categorized as the grade of compliance. Likewise, we also compared FENO in
good and poor adherence groups.
Results: FENO in the patients of good compliance groups were significantly

lower than that of poor compliance groups (p<0.0001). However, there was no
significant difference in the good adherence group and the poor adherence group.
Conclusions: It was indicated that the measurement of FENO could be useful as
the index of compliance to asthma treatment by ICS.

P4579
Carboxyhemoglobin as a marker for chronic carbon monoxide exposure in
school-age children with persistent asthma
Jelena Lalic 1 , Jasna Lalic 2 , Maja Slavkovic-Jovanovic 3 , Milanka Ljubenovic 2 .
1
Toxicology, Medical Faculty, Nis, Serbia; 2 Centre of Medical Biochemistry,
Clnical Centre, Nis, Serbia; 3 Pediatric Clinic, Clnical Centre, Nis, Serbia
Introduction: When inhaled, carbon monoxide (CO) reacts very rapidly with
hemoglobin in the blood and forms carboxyhemoglobin (COHb), decreasing the
oxygen delivery to vital organs, leading to free-radical production and cytokines
releasing.
Aims: To investigate the adverse effects of CO on the respiratory system using
COHb as a marker for chronic CO exposure and forced expiratory volume in one
second (FEV1) as a marker for the lung airflow obstruction.
Methods: We examined blood COHb concentrations in school-age children who
suffer from moderate and easy form of asthma (n=52), ages 8-16 years, living in
urban and suburban areas. COHb was measured in patient’s blood immediately
after obtaining by spectrophotometric method and expressed as a percentage of
blood hemoglobin. FEV1 parameter was measured using Schiller-spirovit SP-1
spirometer.
Results: Our study show that school-age children, with moderate and easy form
of persistent asthma have statistically significant elevation of COHb concentration (3.53% ±0.97) in relation to control group (2.03% ± 0.28, p<0.001) and
decrease of FEV1 parameter compared to control group, (p< 0.001). We also
studied the influence of environmental factors: air pollution, secondhand smoking,
wood-heating, heavy traffic, aspect of living in urban and rural areas. There are
positive associations between air pollution concentrations and asthma aggravation
in children.
Conclusions: Our results sugests that blood COHb concentration above safe level
of 2.5% can be involved in pathogenesis of many respiratory diseases, especially
asthma and trigger asthma attacks and allergies. The most important factor in
prevention is reducing of air pollution.
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P4580
Murine lung airway fibroblasts drive fibrosis through STAT4 signaling after
cigarette smoke exposure
Tillie Hackettt, Steven Zhou, Joanne Wright, Andrew Churg. Pathology,
University of British Columbia, Vancouver, BC, Canada
Cigarette smoke-induced emphysema and small airway remodeling (SAR) are the
anatomic bases of chronic obstructive lung disease (COPD), but the pathogenesis
of these changes is unclear and current treatments for COPD are minimally effective. We exposed wild type (WT) and STAT4-/- mice to cigarette smoke for 6
months and found that STAT4-/- mice are protected against smoke-induced small
airway remodeling but not emphysema. Unexpectedly, we observed that STAT4
is expressed in cultured murine wild type (WT) lung parenchyma-derived and
airway-derived fibroblasts, but to a much greater extent in the latter. The same
phenomenon was seen in cultured human parenchymal and airway fibroblasts. WT
airway fibroblasts proliferated faster than STAT4-/- airway fibroblasts, whereas
there was no difference between strains for parenchymal fibroblasts. IL-12 is
up-regulated in human and mouse lungs after smoke exposure, and treatment with
IL-12 caused phosphorylation of STAT4 in WT airway fibroblasts. Exposure of
WT airway, but not parenchymal, fibroblasts to IL-12 caused increased expression
of collagen 1α1 and TGFβ, factors involved in SAR, whereas STAT4-/- fibroblasts were unresponsive to IL-12. STAT4 thus controls proliferation and matrix
production in airway but not parenchymal fibroblasts, and smoke-induced IL-12
can drive small airway remodeling via STAT4 signaling. These findings suggest
that treatment with clinically available anti IL-12p40 drugs might provide a new
completely approach to preventing SAR in cigarette smokers.

P4581
LSC 2012 Abstract – TGFβ1 compensates cigarette smoke induced
disruption of tight junctions in the bronchial epithelium
Andrea Forkert, Nikica Mise, Oliver Eickelberg. Comprehensive Pneumology
Center, HMGU, Munich, Germany
Rationale: The airway epithelium protects the body from inhaled insults, such as
smoke, or allergens. The integrity of this epithelial barrier is crucial for bronchial
homeostasis. COPD and asthma have been associated with defective airway barrier
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function. Tight junctions (TJ) represent the major junctional components, determining the permeability of an epithelial sheet. Cigarette smoke extract (CSE) has
been described to impair TJ integrity. The aim of this study was to investigate
if CSE also promotes EMT in human bronchial epithelial cells (HBEC), thereby
contributing to small airway diseases.
Methods and results: Normal HBECs (16HBE) underwent EMT-like processes in
response to TGFβ1 treatment, as characterized by elevated mesenchymal markers
(FN1, SNAI1, or ZEB1). Epithelial junctional markers (e.g. CDH1, JAM1, or
ZO1) were upregulated or unaltered upon TGFβ1 stimulation. 16HBE cells do
not change morphological or migrational upon TGFβ1 treatment, as demonstrated
by IF or live imaging. CSE downregulated TJ-associated protein expression and
destabilized TJ, as observed by IF. Combined long-term treatment (7 days) of
16HBE cells with TGFβ1 and CSE resulted in restored mRNA and protein levels
of TJ proteins. This was accompanied by altered MAP kinase signaling.
Conclusion: TGFβ1 and CSE resulted in EMT-like changes in HBECs. CSE
induced TJ disruption, which was compensated by TGFβ1 through modified signaling processes. Thus, TGFβ1 could serve as a protective factor for bronchial
epithelial cell homeostasis.

P4582
Antioxidant tetrapeptide UPF1 exerts an immediate effect on cigarette
smoke-altered metabolic state of human bronchial epithelial cells
Argo Aug 1 , Siiri Altraja 2 , Kalle Kilk 1 , Liisi Laaniste 1 , Riina Mahlapuu 1 ,
Ursel Soomets 1 , Alan Altraja 3 . 1 Department of Biochemistry, The Centre of
Excellence for Translational Medicine, University of Tartu, Estonia; 2 Institute of
General and Molecular Pathology, University of Tartu, Estonia; 3 Department of
Pulmonary Medicine, University of Tartu, Estonia
We evaluated the protective capacity of UPF-1 (4-methoxy-L-tyrosinyl-γ-Lglutamyl-L-cysteinyl-glycine) against cigarette smoke condensate (CSC)-induced
alterations in metabolic profile of human bronchial epithelial cells (HBEC).
HBEC were exposed to 10 μg/mL CSC for 1h, followed by treatment with 0-10
μM UPF1 or 2 mM N-acetylcysteine (NAC) for 1-12 h. Cell lysates were analysed
on a Q-Trap 3200 mass spectrometer to obtain full spectra between mass-tocharge (m/z) ratios 50-1700 Da. Principal component analysis, partial least squares
regression analysis and t-test were used.
Levels of many compounds (e.g. 226, 310, 408 Da) were significantly (p<0.001)
elevated in response to CSC. Exposure to CSC caused a rapid and significant shift
of the HBEC metabolic state visible both in positive and, to a lesser extent, in
negative ionization mode, followed by a delayed return to the state close to that
of untreated cells not earlier than by 12 h. Instead, addition of 10 μM UPF1 was
able to return the metabolic state already by 1 h to the state, which was present
in lone CSC-stimulated cells just after 6 h. By 1 h, 1 μM UPF re-established the
metabolic state to that what was evident at 3 h of CSC-exposure without UPF1,
showing a concentration-dependent effect of UPF1. In contrast, NAC reverted the
CSC-affected metabolic state of the HBEC to near-normal not earlier than by 12
h.
Compared to NAC, the novel antioxidant tetrapeptide UPF1 acts effectively towards restoring the metabolic status in HBEC by eliminating the immediate effect
of CSC. The results may speed up the design of drugs that facilitate prevention of
COPD.
Supported by ESF grants 7856, 9043, 9103.

P4583
COPD patients with more severe GOLD stages have higher serum cystatin C
levels
Adam Nowinski, Damian Korzybski, Dariusz Kaminski, Anna Stoklosa,
Dorota Gorecka. 2nd Department of Respiratory Diseases, Institute of
Tuberculosis and Lung Disease, Warsaw, Poland
Introduction: Creatinine is widely used as a biomarker of kidney function but
may be inaccurate at detecting mild renal impairment since creatinine levels may
vary with muscle mass and protein intake. Advanced COPD is characterized by
wasting of skeletal muscles and imbalances in protein metabolism.
Cystatin C may be used as a muscle independent biomarker of kidney function. Recently, it has been studied as a predictor of cardiovascular diseases and emphysema
development.
Aim: The aim of this study was to evaluate the relationships between COPD
severity and serum cystatin C levels in prospective study.
Materials and methods: One center longitudinal prospective study in COPD patients was designed. Consecutive COPD patients treated in respiratory department
and healthy health care workers were studied. Serum levels of cystatin C, creatinine
and urea were measured and glomerular filtration rate (GFR) was assessed.

Patients/Controls No. of pts
Healthy controls
COPD stage I
COPD stage II
COPD stage III
COPD stage IV
All

29
12
34
13
39
127

Age

Creatinine

GFR

60,4±7,7
62,6±7,0
65,7±7,2
66,6±9,9
67,0±10,1*
64,8±8,7

0,90±0,15
0,84±0,16
0,95±0,25
0,95±0,22
0,85±0,23
0,89±0,22

97,2±28,6
97,5±28,0
81,7±31,8
77,7±34,5
80,7±57,4
85,3±41,2

Cystatin C

Urea

0,962±0,207* 35,1±6,2
0,989±0,124* 33,0±7,1
1,021±0,222* 34,7±7,7*
1,048±0,209* 40,1±9,1
1,234±0,371* 43,4±18,9*
1,073±0,286 38,0±12,9

Results: 98 COPD patients and 29 non-COPD healthy controls were analyzed.
GOLD stages and biochemistry parameters are shown in the table (*p<0.05)
Results are means ±SD
Conclusions: COPD patients with more severe GOLD stages have higher serum
cystatin C levels but not creatinine or calculated creatinine clearence levels.

P4584
Cigarette smoke induces a distinct fibrotic signature in bronchial epithelial
cells
Brian Oliver, David Krimmer, Ling Chen, Janette Burgess, Judith Black, Qi Ge.
The Woolcock Institute of Medical Research & The Discipline of Pharmacology,
University of Sydney, NSW, Australia
Rationale: We have previously shown cigarette smoke extract (CSE) induces the
production of the extracellular matrix proteins fibronectin and perlecan in human
lung fibroblasts (Krimmer et al AJRCMB 2011). The proteins were also induced
by transforming growth factor β (TGFβ); however the signal transduction pathways
activated by CSE were different to those used by TGFβ. These differences lead us
to speculate that if we were to look at an increased number of molecules involved
in the development of fibrosis, we would find differential upregulation by TGFβ
and CSE.
Aim: To compare fibrosis related genes upregulated by TGFβ or CSE in primary
human bronchial epithelial (HBE) cells.
Methods: HBE cells were grown to confluence in BEGM in the absence or
presence of 5ng/ml of TGFβ1 or 5% CSE. Total RNA were collected after 72
hours. The expression of fibrosis related genes was measured by real time PCR.
In total we examined 85 fibrosis related genes. A cut off of a minimum of 1.5 fold
induction was used to indicate upregulation of a gene.
Results: TGFβ upregulated 49 different fibrosis associated genes, CSE upregulated
only 16, and of all the upregulated genes, 4 were uniquely upregulated by CSE
(catenin β1, extracellular matrix protein 1, and TIMP 1 and 2). As expected, TGFβ
upregulated a variety of ECM proteins (eg collagen I, IV-VIII, fibronectin); integrins (eg integrin α2, α4-6), and degradative enzymes (eg matrix metalloproteinase
(MMP) 1-3, 9-16). In contrast, CSE upregulated only two collagens (XI and XIV)
and MMP9.
Conclusion: As CSE selectively upregulated a subset of TGF-β induced genes,
elucidation of the specific mechanisms involved is likely to give novel insight into
the pathophysiology of COPD.

P4585
Epidermal growth factor (EGF) and its receptors (ERBBs) in smokers with
and without COPD: An index of epithelial repair imbalance?
Aristotelis Anagnostis, Eirini Neofytou, Nikolaos Soulitzis, Maria Avgousti,
Charalampos Stroumpos, Ioannis Drositis, Nikolaos Siafakas, Eleni Tzortzaki.
Medical School, University of Crete, Heraklion, Crete, Greece
Background: The EGF and its receptors are expressed in the lung and orchestrate
the epithelial repair process. We hypothesized that EGF pathways are involved in
COPD pathogenesis.
Aim: To study EGF and ERBB receptors mRNA expression in lung tissue of
smokers with or without COPD and control non-smokers.
Methods: Lung tissue specimens from 45 male subjects were studied: A) 10
patients with mild COPD (GOLD stage I), B) 10 patients with moderate COPD
(GOLD stage II), C) 15 non-COPD smokers with normal lung function, and
D) 10 non-smokers, serving as the control group. Quantitative Real-Time PCR
experiments were carried out for EGF and receptors ERBB1, ERBB2, ERBB3,
ERBB4, using beta-actin housekeeping gene as internal control.
Results: All study groups were matched for age. Moderate COPD patients had
higher ERBB1 (EGFR), ERBB2 and ERBB3 mRNA levels compared to the other
three groups. On the contrary, while moderate-COPD ERBB4 mRNA levels were
statistically increased when compared to non-smokers (P=0.041), they did not
differ when compared to mild-COPD patients (P=0.19) or to non-COPD smokers
(P=0.18). Finally, EGF expression was at least 2-fold increased in moderate- and
mild-COPD patients and non-COPD smokers, when compared to non-smokers, a
finding which was statistically significant only between moderate-COPD patients
and non-smokers (P=0.010).
Conclusions: EGF was over-expressed in all three smoking’ study groups. However, its receptors (especially ERBB1-3), were elevated only in moderate-COPD
patients. This could reflect the epithelial “repair” or “remodeling” process exerting
by the EGF signaling pathway as COPD progresses.

P4586
Effects of α1-antitrypsin on neutrophil extracellular traps formation
Eileen Frenzel, Elena Korenbaum, Thomas Köhnlein, Tobias Welte,
Sabina Janciauskiene. Department of Respiratory Medicine, Hannover Medical
School, Hannover, Germany
Neutrophils belong to the innate immune response and are essential for elimination
of invading pathogens. Apart from phagocytosis and secretion of anti-microbials,
neutrophils are also capable of producing neutrophil extracellular traps (NETs)
to kill pathogens extracellularly (NETosis). Neutrophil elastase (NE) is a critical
initiator of NETosis and also is one of the main components of NETs. The acute
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phase protein α1 -Antitrypsin (AAT) is a potent inhibitor for NE released from the
activated neutrophils. Therefore, we asked a question if AAT inhibits NETosis?
We induced NETosis in neutrophils isolated from healthy donors by applying
phorbol myristate acetate (PMA, 10 ng/ml) alone or together with purified AAT
protein (1 mg/ml). To our surprise, AAT did not inhibit NETs formation but make
the structures less adherent to the surface. Remarkably, using anti-AAT antibodies
we detected AAT in the NETs either separately or in co-localization with elastase.
In the next set of experiments, we isolated neutrophils from emphysema patient
with inherited ZZ (Glu342 Lys) AAT deficiency before and after AAT augmentation therapy. In response to PMA, neutrophils isolated before augmentation
therapy formed NETs similar to those observed in healthy donors. However, after
augmentation therapy, NETs contained large cell aggregates some of which were
detached from the specimen. Again, exogenous AAT did not inhibit NETs.
We suggest that an increased risk for development of chronic obstructive pulmonary disease (COPD) in subjects with inherited AAT deficiency results from
both-increased elastase activity and uncontrolled NETosis.

P4587
Resveratrol attenuates cigarette smoke induced oxidative stress: Possible
involvement of SIRT1
Jing An, Yong-Chun Shen, Tao Wang, Ting Yang, Fu-Qiang Wen. Department of
Respiratory Medicine, West China Hospital of Sichuan University, Chengdu,
Sichuan, China
Objectives: Cigarette smoke is known to cause oxidative stress in alveolar epithelial cells. In this study, we investigated the effects of resveratrol, a phytoalexin
produced by some spermatophytes, on oxidative stress induced by cigarette smoke
in airway epithelial cells.
Methods: Rats with or without exposure to cigarette smoke were intraperitonealy
injected with resveratrol (5,10,20mg/kg· d). TNF-α levels in BALF were determined by ELISA. Total glutathione, SOD and H2 O2 levels in rat lungs were
detected. Human alveolar epithelial cells (A549) were exposed to cigarette smoke
extract (CSE), with or without pretreatment of resveratrol (40μM). The activity of
ROS was detected and the expression of SIRT1 protein was evaluated with western
blotting.
Results: Cigarette smoke exposure significantly increased TNF-α expression in
BALF and this upregulaion was significantly attenuated by resveratrol (p<0.05).
Meanwhile, the treatment of resveratrol increased the expression of glutathione
and SOD in lung homogenates, which were attenuated by cigarette smoke exposure (p<0.05). The expression of H2 O2 was decreased by resveratrol(p<0.05).
Exposure of A549 cells to CSE resulted in the elevated ROS expression, which
was inhibited by resveratrol. Meanwhile, SIRT1 protein levels were activated by
the pre-treatment of resveratrol.
Conclusions: These results suggest that resveratrol attenuated oxidative stress induced by cigarette smoke. The anti-oxidant effect might act through the expression
of SIRT1 proteins.

P4588
Chronic obstructive pulmonary disease is characterized with suppressed
lipoxin A4 and increased lipoxin receptor expression in lungs
Liga Balode 1 , Darja Isajeva 1 , Agnese Kislina 1 , Sergejs Isajevs 1 , Gunta Strazda 1 ,
Normunds Jurka 2 , Uldis Kopeika 2 , Maris Bukovskis 2 , Immanuels Taivans 1 .
1
Department of Pathology, University of Latvia, Riga, Latvia; 2 Institute of
Experimental and Clinical Medicine, University of Latvia, Riga, Latvia
Persistent inflammation of COPD could be influenced by disorders of arachidonic acid metabolism when synthesis of leukotrienes does not switch to lipoxin
generation, and thereby promotes further inflammation process.
Aim: To estimate concentration of lipoxin A4 (LXA4), leukotriene B4 (LtB4), as
well as expression of LXA4 receptor (FPRL-1) in induced sputum (IS) of COPD
patients and healthy controls.
Materials and methods: 17 COPD patients and 7 healthy controls. LXA4 and
LtB4 concentration in IS was assessed with ELISA. FPRL-1 expression was
detected immunocytochemically.
Results: Concentration of LXA4 in COPD patient’s IS was decreased compared
to healthy controls (0,909±0,43 ng/ml vs 2,198±1,189 ng/ml; p=0,009). Ratio
LtB4/LXA4 in COPD patients was three times greater compared to healthy persons
(8,884±2,789 vs 3,328±2,94; p=0,0071).
In COPD patient’s IS FPRL-1 positive polinuclear cells (PPC) were in greater
amount compared to healthy controls (8,802±5,758 cells/mm2 vs 2,123±2,232
cells/mm2 ; p=0,0109). Also, in COPD patients a count of FPRL-1 positive mononuclear cells (PMC) in IS was increased compared to healthy controls (2,563±1,711
cells/mm2 vs 0,655±0,522 cells/mm2 ; p=0,0311).
Correlation between FPRL-1 PPC and LtB4 concentration in IS (r=0,628;
p=0,0013).
Conclusions: Increased LtB4/LXA4 indicate a disbalance of inflammatory mediators in COPD patients that could be one of the causes of inflammation persistence.
In turn, increased LXA4 receptor expression and its correlation with LtB4 concentration in COPD patients could denote mechanism of inflammation adaption that
is initiated by LtB4.

P4589
Immunoregulation and FoxP3 expression in the bronchial mucosa of stable
COPD patients
Antonino Di Stefano 1 , Gaetano Caramori 2 , Chiara Vicari 1 , Isabella Gnemmi 1 ,
Davide Vallese 1 , Paola Brun 3 , Andrea Zanini 4 , Francesco Cappello 5 ,
Fabio Ricciardolo 6 , Alberto Papi 7 , Bruno Balbi 8 . 1 Citoimmunopatologia Cardio
Respiratoria, Fondazione S. Maugeri, IRCCS, Veruno, Italy; 2 Centro Ricerche
Asma e BPCO, Università di Ferrara, Italy; 3 Istituto di Istologia e Embriologia,
Università di Padova, Italy; 4 Divisione di Pneumologia, Fondazione S. Maugeri,
IRCCS, Tradate, Italy; 5 Dipartimento Biomedicina Sperimentale, Anatomia
Umana, Università di Palermo, Italy; 6 Dipartimento Scienze Cliniche e
Biologiche, Università di Torino, Italy; 7 Centro Ricerche Asma e BPCO,
Università di Ferrara, Italy; 8 Divisione di Pneumologia, Fondazione S. Maugeri,
IRCCS, Veruno, Italy
Background: T regulatory cells (Treg ) control the immune responses at sites of
inflammation. The differentiation and function of Treg cells require the transcription factor forkhead box p3 (FoxP3). Conflicting results have been reported in
central and peripheral airways of COPD patients regarding numbers of FoxP3+
cells populating the airways (Isajevs S, Eur Respir J 2009;33:61).
Objectives: To investigate the expression of T-regulatory molecules in the
bronchi of patients with severe/very severe (FEV1% pred:35±9; n=19),
mild/moderate (FEV1% pred:66±14; n=13) stable COPD, control smokers
(FEV1% pred:104±13; n=12) and non-smokers (FEV1% pred:116±14; n=11).
Methods: Expression of FoxP3 was measured in the bronchial mucosa using
immunohistochemistry in cryostat sections.
Results: Immunopositivity for FoxP3 was similar in the bronchial epithelium
(cells/mm) (median(range): 1.1(0.5-2) vs 1.2(0.5-1.7) vs 1.1(0.5-2) vs 1.2(0.22), Kruskal Wallis (KW), p=0.948, and submucosa (cells/mm2 ) (86(32-177) vs
105(23-155) vs 92(12-187) vs 86(19-306), p=0.990, in control non smokers,
control smokers, mild/moderate and severe/very severe COPD, respectively.
Conclusion: We show no significant differences in the numbers of FoxP3+ cells
populating the bronchial mucosa in COPD patients and control groups, suggesting
that immunomodulation of inflammation is not influenced by FoxP3 in the bronchi
of patients with COPD.

P4590
Altered proliferation of alveolar epithelial cells is involved in progressive
elastase-induced emphysema
Alexander Bohla 1 , Katrin Kohse 1 , Johannes Schwarz 2 , Gerrit John 1 , Oana
Veronica Amarie 1 , Oliver Eickelberg 1,2 , Ali Oender Yildirim 1 . 1 Institute of Lung
Biology and Disease, Comprehensive Pneumology Center, Klinikum der
Universität München, Helmholtz Zentrum München, Neuherberg/Munich,
Germany; 2 Institute of Experimental Pneumology, Comprehensive Pneumology
Center, Klinikum der Universität München, Helmholtz Zentrum München,
Germany
Rationale: Chronic obstructive pulmonary disease (COPD) is characterized
amongst others by development of emphysema. We showed that a single application
of porcine pancreatic elastase (PPE) causes a severe progressing emphysema-like
phenotype in C57BL/6 mice. Since the development of emphysema is apparently
not completed after PPE application, we aimed to identify possible key mechanisms
that drive this process even at late time points.
Methods: Female C57BL/6 mice received a single oropharyngeal application of
PPE or PBS, and lung function, histology and gene expression were analyzed
on days 2, 28, 56, and 162. Fibroblasts of PPE treated mice were characterized
analyzing mitochondrial membrane potential. Furthermore, LA-4 lung epithelial
cells were treated with PPE and proliferative and apoptotic characteristics were
measured using gene expression or wound healing assays.
Results: PPE treated C57BL/6 mice develop progressive airway enlargement and
impairment of pulmonary function during 23 weeks of analysis. Q-PCR revealed
elevated expression of apoptosis markers, reduced proliferation and increased
expression of matrix components. Lung fibroblasts of PPE treated mice show
reduced proliferation and an altered mitochondrial membrane potential. Reduced
proliferation was also found in PPE treated LA-4 cells.
Conclusion: Diminished proliferation in PPE treated lung epithelial cell lines as
well as in lungs and primary fibroblasts of PPE treated mice could explain the
persistent progression of PPE induced emphysema in mice.

P4591
Different pathology of pulmonary arterioles in centrilobular and panlobular
emphysema
Graziella Turato 1 , Andrea Ballarin 1 , Cecilia Scattolin 1 , Simonetta Baraldo 1 ,
Erica Bazzan 1 , Elena Mutti 1 , Beatrice Molena 1 , Marco Damin 1 ,
Elisabetta Balestro 1 , Piero Maestrelli 1 , Marina Saetta 1 , Manuel Cosio 1,2 .
1
Department of Cardiac, Thoracic and Vascular Sciences, University and City
Hospital, Padova, Italy; 2 Meakins-Christie Laboratories, McGill University,
Montreal, Canada
Two distinct pathological phenotypes have been described in patients with emphysema: Centrilobular Emphysema (CLE) and Panlobular Emphysema (PLE), with
distinct clinical and functional characteristics. A different involvement of small
airways and parenchyma has been described in CLE and PLE, but the involvement
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of pulmonary arterioles has never been analyzed. Therefore, we evaluated remodelling of pulmonary arterioles in surgical samples from 26 patients with CLE,
18 with PLE, 7 smokers without emphysema (SNE) and 8 non smokers (NS).
By image analysis we measured total arterial wall, intima, media and adventitial
thickness. Furthermore, since mast cells (MCs) are potentially involved in vascular
remodeling, we quantified the infiltration of tryptase+ MCs in arterioles. Subjects
with CLE have a higher total wall thickness compared to those with PLE (median
[range] 61 [21-198] vs 46 [17-143] μm; p<0,001) and NS (51 [20-123]; p<0,05).
In particular, thickness of the intima was greater in subjects with CLE than in those
with PLE (9 [2-66] vs 6 [2-41]; p<0,05), as was thickness of the media (19[7-94]
vs 16 [7-63]; p<0,005). Finally subjects with CLE have a higher number of MCs in
the adventitial layer than those with PLE (200 [0-1200] cells/mm2 vs 111 [0-1000];
p<0,001). In conclusion, our study demonstrates that pulmonary arterioles show a
different pathology in CLE and PLE, suggesting that the mechanism responsible
could be different in the two forms of emphysema.

P4592
Anti-oxidants modulate protein phosphatase 2A (PP2A) activity to counteract
cigarette smoke generated reactive oxygen species
Patrick Geraghty 1 , Andrew Hardigan 1 , Sonya Gadhvi 1 , Alison Wallace 2 ,
Oleg Mirochnitchenko 3 , Jincy Thankachen 1 , Leo Arellanos 4 , Victor Thompson 4 ,
Tina Zelonina 4 , Jeanine D’Armiento 4 , Robert Foronjy 1 . 1 Medicine, St. Luke’s
Roosevelt Medical Center, New York, NY, United States; 2 Surgery, University of
British Columbia, Vancouver, BC, Canada; 3 National Center for Research
Resources, National Institutes of Health, Bethesda, MD, United States;
4
Medicine, Columbia University Medical Center, New York, NY, United States
Introduction: Phosphatases are redox regulated and play important roles in inflammatory signaling. Protein phosphatase 2A (PP2A) activity can be modified by
reactive oxygen species (ROS) produced by numerous stimuli, including cigarette
smoke (CS).
Aims and objectives: We examined whether the alteration of an anti-oxidant, glutathione peroxidase-1 (GPx-1), in mice could affect phosphatase response against
CS and impact on CS-induced emphysema.
Methods: Wild-type, GPx-1 overexpressing and knockout mice were exposed to
short and long term cigarette smoke. Inflammatory responses and phosphatase
activities were determined from lung tissue.
Results: Over-expression of GPx-1 protected CS-induced inflammation and airway enlargement. Knockdown of GPx-1 resulted in an exaggerated emphysema
phenotype, correlating with low PP2A activity levels. Induction of PP2A activity
coincided with increased protein tyrosine phosphatase 1B (PTP1B) activity and
subsequent tyrosine dephosphorylation of the catalytic subunit of PP2A (Tyr307).
Conclusions: Therefore, PP2A is redox regulated by GPx-1 and contributes to the
inflammatory and proteolytic responses that occur in CS driven diseases. Targeting
the PP2A pathway may be effective means of treating COPD and other diseases
where inflammation plays a central role.

P4593
Proteinase 3 activity is present in sputum from subjects with
alpha-1-antitrypsin deficiency (AATD) and COPD
Nicola Sinden, Robert Stockley. Lung Function and Sleep Department, Queen
Elizabeth Hospital, Birmingham, United Kingdom
Introduction: In COPD an imbalance is thought to exist between the activity of
proteinases & their inhibitors. Neutrophil elastase (NE) has been studied in detail
but proteinase 3 (PR3) has not. PR3 causes features of emphysema in animals &
is more abundant in neutrophils than NE suggesting it may also play a role.
Aims: To investigate the importance of PR3 in AATD & COPD.
Methods: Spontaneous sputum was collected from 28 AATD & 24 usual COPD
patients who were clinically stable, and from 15 of the COPD patients during
an exacerbation. Patients had demographic data collected, lung function tests &
quality of life scores. The sol-phase of sputum was analysed for NE & PR3
activities using specific substrates. The concentration of these proteinases was also
measured by ELISA together with airway inhibitors & markers of neutrophilic
inflammation.
Results: Most sputum samples had no detectable NE activity, but PR3 activity
was present & higher than NE activity (AATD p=0.0043, COPD p=0.0052).
PR3 activity was higher in AATD patients compared to COPD patients (p=0.0023)
& was higher during exacerbations than in stable state in COPD patients (p=0.037).
PR3 activity showed positive correlations with markers of neutrophilic inflammation & quality of life score. No correlations were found with lung function.
The main airway inhibitor of NE is secretory leukoproteinase inhibitor which does
not inhibit PR3. The data suggests that concentrations of PR3 exceed the inhibitory
capacity especially in AATD, but NE does not.
Conclusion: Active PR3 is present in sputum from stable patients with AATD
& COPD and is greater than active NE indicating it may play a role in the
pathophysiology of airways disease.

P4594
Proteinase 3 and its potential role in emphysema
Nicola Sinden 1 , Timothy Dafforn 2 , Robert Stockley 1 . 1 Lung Function and Sleep
Department, Queen Elizabeth Hospital, Birmingham, West Midlands, United
Kingdom; 2 School of Biosciences, University of Birmingham, West Midlands,
United Kingdom
Introduction: Proteinase 3 (PR3) is an elastin-degrading proteinase similar to neutrophil elastase (NE). PR3 is the most abundant serine proteinase in neutrophils,
causes emphysema in animal models & induces mucus secretion in humans. Its
main circulating inhibitors are alpha-1-antitrypsin (AAT) & alpha-2-macroglobulin
(A2M). Its role in respiratory disease has not been studied in detail.
Aims: 1) To determine how efficiently PR3 activity is inhibited by healthy (PiM),
AAT deficient (PiZ) & AAT variant (PiFZ, PiIZ) sera.
2) To study partitioning of PR3 between its 2 serum inhibitors.
Methods: Serum from subjects with different AAT phenotypes (PiM, PiZ, PiFZ,
PiIZ) was taken & AAT concentration measured. Increasing molar ratios of serum
AAT to PR3 were incubated & residual PR3 activity measured. Experiments
were reproduced using comparable mixtures of pure AAT & A2M. Association
rate constants (Kass) of PR3 & NE with AAT variants were determined using
methylamine-treated serum (A2M inactivated).
Results: Increasing the molar ratio of serum AAT to PR3 increasingly inhibited
PR3 activity, however even in AAT excess some residual PR3 activity remained
which was greater in PiZ serum compared to PiM serum. These results were
reproduced using mixtures of pure AAT & A2M suggesting that PR3 bound to
A2M remains catalytically active. The Kass values for AAT variants with PR3 &
NE are shown in table 1.
Table 1
AAT variant
PiM
PiIZ
PiFZ
PiZ

Kass with NE (25°C, M-1 s-1 )
7

1.4×10
9.9×106
7.2×106
7.3×106

Kass with PR3 (25°C, M-1 s-1 )
9.6×105
1.1×106
1.7×106
1.5×106

Conclusion: When serine proteinases are released from neutrophils, NE is more
likely to be inhibited by AAT than PR3 (due to the lower Kass values) & binding
of PR3 to A2M retains its activity.

P4595
Increasing oxidative stress and inflammation in patients with exacerbated
chronic obstructive pulmonary disease (COPD) and their association with
lung function
Velin Stratev 1 , Jordan Petev 2 , Sonya Galcheva 3 , Marinka Peneva 1 . 1 Clinic of
Pulmonology and Allergology, University Hospital “St. Marina”, Varna; 2 Dept.
of Internal Diseases, Military Medical Academy-Naval Hospital, Varna; 3 Dept. of
Paediatrics, University Hospital “St. Marina”, Varna, Bulgaria
Oxidative stress and chronic inflammation are the milestones in pathogenesis of
COPD. It is assumed that their increase is associated with a worse lung function
and frequent exacerbations.
Our aim was to assess changes in antioxidant enzymes superoxide-dismutase
(SOD) and glutathione-peroxidase (GPx) activities and inflammatory markers in
patients with exacerbated COPD, stable COPD and healthy controls and their
association with airway obstruction.
We performed a cross-sectional study among 244 participants (mean age 60.5±9.5
years) divided into 3 groups: 76 were with exacerbated COPD (group 1), 65 were
with stable COPD (group 2) and 103 were matched healthy subjects (group 3). We
performed a questionnaire to define pack years, spirometry and biochemical tests.
Oxidative stress was measured by erythrocyte activities of SOD and GPx.
Compared to the control group, patients from group 1 had significantly lower
SOD and GPx activities (p<0.0001), with an increasing trend between groups.
ESR and CRP activities were significantly higher in patients with exacerbated
COPD (p<0.0001). The inflammatory markers correlated positively with pack
years (r=0.15, p<0.05 for ESR and r=0.242, p<0.0001 for CRP) and negatively
with FEV1% (r=-0.427, p<0.0001 for ESR and r= -0.259, p<0.0001 for CRP).
Using multiple linear regression we found that SOD and GPx were significantly
influenced by FEV1% (β=0.187, p<0.05 and β=0.219, p<0.0001 resp.).
The present study suggests that there is an increased oxidative stress and inflammation in patients with COPD in exacerbation and there is a relationship with the
severity of the disease.

P4596
Evaluation of dendritic cell population in chronic obstructive pulmonary
disease
César Gutiérrez 1 , Carmen Calero 1 , Elena Arellano 2 , Ana Blanco 1 ,
Daniela Tobar 1 , Ana Montes 2 , Nicolas Moreno 1 , Jose Luis Lopez-Campos 1 .
1
Unidad Médico Quirúrgica de Enfermedades Respiratorias, Hospital
Universitario Virgen del Rocio, Sevilla, Spain; 2 Instituto de Biomedicina de
Sevilla (IBIS), Hospital Universitario Virgen del Rocio, Sevilla, Spain
Chronic obstructive pulmonary disease (COPD) is characterized by an increase
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in CD8+ T cells within the central and peripheral airways suggesting an antigenspecific adaptive immune response. It usually requires the assistance of antigenpresenting cells (APCs), like dendritic cells (DCs), that recognize, process, and
present the processed antigen to naive lymphocytes. In human airway tissue
three different pulmonary DC subsets have been described: type 1 myeloid DCs
(BDCA1), type 2 myeloid DCs (BDCA3), and plasmacytoid DCs (BDCA2).
The objective of this study was to assess dendritic cells in the airway tissue in
patients with COPD.
In this case-control study, a total of 31 lung biopsies were obtained from a group
of patients undergoing major lung resection because of suspected neoplasm. There
were 16 COPD patients and 15 controls. Flow cytometry method was used to
quantify the number and subsets of DCs in lung parenchymal.
There was no significant difference in baseline characteristics between the two
groups. We observed a lower proportion of BDCA1 as well as BDCA2 cells in
COPD patients than in control patients (10% and 18% respectively). The number
of BDCA3 cells was 37% lower in the control group.
We found a higher concentration of mature DCs identified by CD40/CD80/CD83/
CD86 expression in the COPD group. The results of this study support the role of
dendritic cells in the systemic inflammation in COPD. Pulmonary DCs migration
in COPD seems to be accompanied by DCs maturation.

P4597
Liver growth factor (LGF) reverts experimental lung emphysema induced by
tobacco smoke in mice
Alvaro Giron-Martinez 1,2 , Terron-Exposito Raul 1,2 , Sandra Perez-Rial 1,2 ,
Nicolas Gonzalez-Mangado 1,2 , Peces-Barba German 1,2 . 1 Pulmonology Exper
Lab, IIS-FJD, Madrid, Spain; 2 PCI-COPD. Group 4, CIBERES, Madrid, Spain
The liver growth factor (LGF) is a hepatic mitogen able to modulate the remodeling
induced in several diseases, as hypertension in the arteries or cirrhosis in the liver.
Considering the therapeutic effect of the LGF on the experimental COPD model
induced by CdCl2 (Arch. Bronconeumol. 2010; 46 (1:20-26), we aimed to study
the regenerative effects of this factor over the experimental COPD tobacco induced
model.
15 mice C57BL/6j were exposed to cigarette smoke or sham smoke during 6 month,
twice a day and five days a week. After last exposition the treated group received
1.7 μg of LGF i.p. in two administrations (1/wk).Variables of lung morphometry
(mean linear intercept –LM-), lung function (maximal volume at 30 cmH2O –
Vmax-) and in vivo fluorescence molecular imaging (FMI) with the MMPsense680
probe that detects activation of matrix metalloproteases (MMPs-4-3-9-13) were
analyzed in this study.
The tobacco smoke group developed lung emphysema as estimated by the LM
value (41.88±0.64 μ vs 32.46±0.46 μ in the control group. p<0.01) and the
Vmax (1.391±0.15 ml vs 1.287±0.149 ml. p<0.05). The LGF treated group
significantly improved both values reaching the control values (LM 32.04±0.35
μ. p<0.01; Vmax 1.308±0.149 ml. p<0.05). In vivo FMI of MMPs activation
showed a significative increasing in the tobacco smoke group (1.83±0.1 AU from
respective control. P<0.01). After LGF treatment, in vivo FMI was significantly
reduced also reaching the control level (p<0.01).
In conclusion, experimental lung emphysema developed by chronic exposition to
cigarette smoke in C57BL/6j was reverted by LGF treatment, as estimated by
MMPs activity, lung morphometry and lung function.

479. New understanding of childhood lung
disease through physiological measurement
P4598
Plp1 mutation induces altered respiratory response to an airway challenge
Elena Rodriguez 1,3 , Grace M. Hobson 2 , Lauren Sakowski 2 , Yan Zhu 1 ,
Milena Armani 1 , Thomas Shaffer 1 . 1 Nemours Research Lung Center,
Nemours/Alfred I. duPont Hospital for Children, Wilmington, United States;
2
Center for Applied Genetics and Genomics, Nemours Biomedical Research,
Wilmington, DE, United States; 3 Department of Pharmacology and Experimental
Therapeutics, Jefferson Medical College, Philadelphia, PA, United States
Pelizaeus-Merzbacher disease (PMD) is a disease caused by mutations of the
proteolipid protein1 (PLP1) gene that result in defective CNS myelination. Mice
with an extra copy of Plp1, called Plp1dup, develop a syndrome that models
the duplication form of PMD. Patients with all except the mildest forms have
respiratory involvement.
Objective: We hypothesized that Plp1dup mice would lack protective airway
responsiveness (AR) to an autonomic drug challenge. To address this, we investigated whether respiratory mechanics in these mice would be different at baseline
(BL) or during methacholine (MCh) challenge.
Methods: Wild type (Wt) n=16, carrier (Car) n=8 & affected (Af) n=17 mice, 3
months (3m) and 6 months old (6m), were anesthetized, mechanically ventilated
& challenged with 0.1-6 mg/ml of aerosolized MCh. We calculated resistance

(R), dynamic/static compliance (Cdyn/Cstat), asynchrony (PhRTB); lung tissue
biomarkers & histological analysis are ongoing.
Results: BL differences were found in R, between Wt6 vs.Car6 (p=<0.05) dependent on group (p=<0.001) & age (p=<0.0001), and in Cdyn, among Wt3 vs.
Af3 (p=<0.01). MCh increased R as a function of dose in Wt6 & Car6, whereas
Af6 mice lacked sensitivity to MCh (p=<0.05). No differences in body weight,
gender (Wt females vs. Wt Males) and Cstat were found. Af6 mice had the highest
PhRTB.
Conclusions: Wt mice compared with Af mice were lacking of AR to MCh
at 6m, but not at 3m. These results indicate an age-associated lack of protective
autonomic AR in the Plp1dup mouse model and suggest that respiratory autonomic
disequilibrium may contribute to the respiratory involvement in PMD patients. The
Plp1dup animal model may be used for testing therapeutic interventions.

P4599
Bronchiolar wall structure is altered in adult mice following neonatal
hyperoxia
Megan O’Reilly, Foula Sozo, Richard Harding. Anatomy and Developmental
Biology, Monash University, Clayton, VIC, Australia
Background: Very preterm infants often require supplemental oxygen, and can
have an increased risk of poor lung function and asthma in later life. Follow-up
studies suggest that factors associated with very preterm birth can cause long-term
changes in the the small conducting airways.
Aim: To determine if bronchiolar wall structure is persistently affected by neonatal
exposure to hyperoxic gas.
Methods: Neonatal mice (C57BL/6J) breathed 65% O2 from birth until postnatal
day 7 (P7), after which they lived in room air until P56 (n=26). Controls breathed
room air from birth (n=27). Bronchiolar walls, lung parenchyma and bronchoalveolar fluid (BALF) were analysed at P56. In bronchioles, we measured epithelial
thickness, proportions of proliferating epithelial cells, ciliated and Clara cells,
the amount of collagen and airway smooth muscle (ASM), and the number of
alveolar-bronchiolar attachments. In lung parenchyma, we measured percent tissue
space and mean linear intercept (MLI).
Results: In bronchioles, adult mice exposed to neonatal hyperoxia had significantly
thicker epithelium, more ASM and more collagen than controls (p<0.05). Compared to controls there were no significant differences in bronchiolar epithelial cell
proliferation, Clara cells or ciliated cells. In lung parenchyma, MLI was increased
and tissue fraction reduced (both p<0.05) in hyperoxia-exposed mice, but there
was no effect on the number of alveolar-bronchiolar attachments. In BALF there
were 60% more immune cells (p<0.05) after hyperoxia.
Conclusions: Exposing the developing lung to hyperoxic gas results in persistent
airway remodelling and increased numbers of pulmonary immune cells suggesting
on-going inflammation in adulthood.

P4600
Long term sensitisation of cough and expiration reflex in adult rabbits by 48
hour postnatal normobaric hyperoxia
Silvia Varechova 1,2 , Bruno Demoulin 2 , Yanis Inglebert 2 , Than Le Tuan 2 , Anne
Laure Leblanc 2 , Cyril Schweitzer 1,2 , François Marchal 1 . 1 Explorations
Fonctionnelles Pédiatriques, Hôpital d’Enfants, Vandoeuvre lès Nancy, France;
2
EA 3450 Laboratoire de Physiologie, Faculté de Médecine, Vandoeuvre lès
Nancy, France
Rationale: Cough is a frequent report in follow up studies of late premature
children at school age. On the other ahnd, the experimental evidence exists in adult
animals that the short term effect of acute hyperoxia is to down regulate cough.
The
Hypothesis that neonatal exposure to hyperoxia may interfere with incidence of
cough at school age has not been tested previously.
The aim of the study was to determine whether postnatal administration of oxygen
in pups alters the cough reflex in adult rabbits.
Methods: Rabbits were exposed within the first 8 days of life to 48h normobaric
hyperoxia (FIO2 > 93%; n = 12) or ambient air (control; n = 9). At age 3 - 4
months the animal was anesthetized, tracheotomized and subjected to a series of
discrete mechanical stimulations of the trachea lasting 50, 150, 300 and 600ms.
Each stimulus was quadrupled so as to total 24 stimulations per animal. Cough
and expiration reflex were identified from breathing flow and volume, respectively
as a forced expiratory effort preceded (cough) or not (expiration reflex) by an
increased inspiration.
Results: The incidence of either cough (66/288: 23%) or expiration reflex (124/288:
43%) in hyperoxic rabbits was significantly larger than its respective control (cough:
25/214: 12%; expiration reflex: 60/214: 28%; p = 0.0005).
Conclusion: The experimental evidence of long term sensitisation of airway defensive reflexes in rabbits breathing high oxygen soon after birth favours a role
for neonatal hyperoxia in the pathogenesis of chronic cough at school age in late
premature children.
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P4601
Routine measurement of the LCI in CF with an ultrasonic device for multiple
breath nitrogen washout
Susanne Fuchs 1 , Edmund Petri 2 , Georg Hülskamp 2 , Monika. Gappa 1 .
1
Children’s Hospital and Research institute, Marien Hospital, Wesel, Germany;
2
Children’s Hospital, Clemenshospital, Münster, Germany
During the last decade multiple breath washout technique (MBW) for calculating
the Lung Clearance Index (LCI) has become very popular for assessing ventilation
inhomogeneity (VI) as an early manifestation of Cystic Fibrosis (CF) lung disease.
However, routine use has been difficult not only due to limited availability of
licensed equipment. Inert tracer gases (e.g. SF6, He) certified for medical purposes
are not universally available. Switch to nitrogen washout (MBWN2 ) using 100%
oxygen may overcome this problem.
The aim of this cross sectional study was to assess whether LCI derived from
MBWN2 discriminates as well as MBWSF6 between patients with CF and healthy
controls.
19 controls (7-51years) and 11 unselected patients with CF (7-25 years) performed
2-3 single MBWN2 using the EasyOne Pro LAB™ (ndd Switzerland) with 100%
oxygen.
Mean (SD) LCI was 6.5 (0.64) in controls and 9.3 (1.93) in CF with a mean
difference (95% ci, p-value) of -2.83 (-4.14;-1.51, 0.001) between the groups.
Within-test repeatability (CV%) was 5.3% in controls and 7.7% in CF.
Assessment of LCI using licensed equipment for MBWN2 was feasible and well
tolerated in both, children and adults and patients and controls. LCI based on
MBWN2 differed significantly between patients with CF and controls and results
were comparable to published data obtained with different equipment and with
using SF6 as tracer gas. We conclude that MBWN2 reflects VI similar to MBWSF6
and may thus be used for clinical application of MBW in patients with CF.

P4602
Bench test of a mass spectrometer based multiple-breath washout system
using a realistic lung model
Florian Singer 1 , Birgitta Houltz 2 , Paul Robinson 3 , Philipp Latzin 1 ,
Per Gustafsson 4 . 1 Division of Pulmonology, Department of Paediatrics,
Inselspital, University of Bern, Switzerland; 2 Department of Clinical Physiology,
East Hospital, Sahlgrenska University Hospital, Gothenburg, Sweden;
3
Department of Respiratory Medicine, The Children’s Hospital at Westmead,
Sydney, Australia; 4 Department of Paediatrics, Central Hospital, Skövde, Sweden
Background: Lung volume measurement accuracy of multiple-breath washout
(MBW) systems should be validated under realistic conditions. Here we used a
previously described lung model (ERS meeting 2011) incorporating BTPS conditions to validate a customized mass spectrometer (AMIS 2000; Innovision) MBW
setup used in a series of clinical studies.
Methods: Functional residual capacity (FRC) measurement accuracy was assessed
across a range of FRCs (430-4120 mL), tidal volumes (210-1010 mL), and respiratory rates (36-12 min-1 ). A wash-in inert gas mixture containing 4% sulfur
hexafluoride (SF6 ) and 4% helium (He) was used for MBW. 63 MBWs were
conducted over two test days. Measured gas and flow signals were processed in
custom software (TestPoint). FRC was calculated as cumulative expired inert gas
volume divided by the difference of MBW start minus end inert gas concentration.
Results: Mean (range) coefficient of variation of FRC was 0.6 (0.1-2.2)%. Mean
difference between measured and nominal FRC was 46.7 mL (1.7%), upper and
lower limits of agreement were 155.3 mL (5.1%) and -62.0 mL (-1.8%), respectively. Of 126 FRCs, 124 (98%) were within 5% of the nominal FRC, mean error
(range) was 2.1 (0.1-6.0)%. Error was associated with respiratory rate (R2 = 0.23).
FRC was reproducible between tests, coefficient of repeatability was 73 mL (3.4%)
and similar using either He or SF6 for FRC calculation.
Conclusion: Using a lung model previously shown to be suitable for MBW system
validation under physiological conditions, the custom mass spectrometer MBW
system precisely and reproducibly measures FRCs ranging from preschool to adult
lung volumes.

P4603
Validation of multiple breath washout technology in healthy children and
children with CF
Felix Ratjen 1 , Juliana Salazar 1 , Karyn Gibney 1 , Renee Jensen 1 , Per Gustafsson 2 ,
Padmaja Subbarao 1 , Sanja Stanojevic 1 . 1 Respiratory Medicine, Hospital for Sick
Children, Toronto, Canada; 2 Pediatrics, Central Hospital, Skovde, Sweden
Mass spectrometry based technology is considered the “gold standard” for measuring LC, but is not readily available. In this ongoing study we aim to validate
a nitrogen washout system for use in CF children. In a cross-over design, healthy
and clinically stable CF children performed MBW by mass spectrometry (AMIS
2000; Innovision A/S, Odense, Denmark) using 4% SF6 or by nitrogen washout
(Exhalyzer D, Eco Medics AG, Switzerland). Results were independently scored
by two operators; Bland-Altman plots were used to assess the agreement between
the two systems. To date 24 healthy children (median age 11 years (range 3-17))
and 33 children with CF (median age 11 years (range 3-17) completed MBW
measurements using both the mass spectrometry and N2 washout. There was no
systematic bias observed in LCI between the two methods. Overall there was
good agreement healthy children (95% of all measurements agreed within –0.44;

0.83); however LCISF6 was systematically 0.2 (95% CI 0.06; 0.33) units lower
than LCIN2 . The mean difference between the two systems was greater in children
with CF (0.4 (CI 0.29 to 0.55) and the limits of agreement were wider (-0.33;
1.17). Agreement between the two methods for moment ratios was better for the
M1M0 (-0.43; 0.63) than M2M0 (-5.72; 8.60), and greater in healthy children
compared with children with CF. Inter-observer agreement for nitrogen washout
was high (-0.08; 0.08) for all outcomes. These data suggest that while there is no
systematic bias between the two systems, LCI measured by nitrogen washout is
higher compared to LCI measured by mass spectrometry. Inter-observer variability
is low for nitrogen washout if analyzed by trained operators.
Supported by CFF.

P4604
Ways to shorten the lung clearance index measurement I – Are three
measurements needed?
Sophie Yammine, Florian Singer, Chiara Abbas, Philipp Latzin. Division of
Pulmonology, Department of Paediatrics, Inselspital, University Hospital of Bern,
Switzerland
Background: Inert gas multiple-breath washout (MBW) derived lung clearance
index (LCI) is a sensitive lung function parameter in subjects with mild cystic
fibrosis (CF) lung disease, but rarely measured in clinical routine due to lack of
available equipment and lengthy protocols. Using an available nitrogen (N2 ) MBW
setup (Exhalyzer D, Eco Medics, Switzerland) we assessed shortened N2 MBW
protocols for LCI.
Methods: We determined whether the LCI from the 1st (LCI1 ) and the mean
LCI of the 1st and 2nd valid N2 MBW (LCI2 ), respectively, are comparable to the
averaged information obtained from three N2 MBW (LCI3 ). We analyzed data of
33 school-aged children with CF and 10 controls performing triplicate N2 MBW.
Results: LCI1 , LCI2 , and LCI3 differed significantly between healthy and CF
children. LCI1 and LCI2 were strongly associated with LCI3 (R2 = 0.98 for both),
took less time, and were of similar diagnostic value. Comparing LCI1 and LCI2
with LCI3 , mean (range) test duration was 2.2 (0.5-5.2), 6.6 (3.6-12.7), and 11.1
(8.0-17.1) min, and upper limits of normal LCI (8.3, 8.3, and 8.4) all correctly
classified 71% of children, respectively. Bland-Altman analysis of LCI1 and LCI2
showed good agreement with LCI3 : Mean difference was -1.1% and -0.7%, limits
of agreement were 6.8 to -9.0% and 5.9 to -7.3%, respectively.
Conclusion: In the current study population, the 1st LCI or the mean of the 1st
and 2nd LCI take less time and predict the mean LCI of three N2 MBW within
physiological measurement variability. Using less N2 MBW measurements seems
promising for time-saving LCI measurement in clinical routine.

P4605
Abnormalities in lung clearance index in CF infants diagnosed by newborn
screening
Padmaja Subbarao 1 , Felix Ratjen 1 , Renee Jensen 1 , Per Gustafsson 2 ,
Meghan Brown 1 , Sanja Stanojevic 1 . 1 Respiratory Medicine, Hospital for Sick
Children, Toronto, Canada; 2 Department of Pediatrics, Central Hospital, Skovde,
Sweden
Newborn screening (NBS) in CF offers the potential to prevent lung damage
before the onset of clinical symptoms. The lung clearance index (LCI), measured
by multiple breath washout has shown promise as a marker of early lung disease
in patients with CF.Therefore we aimed to determine whether LCI could be used
to distinguish between subjects with CF and healthy subjects in the first 2 years of
life. Healthy infants (3 months – 2 years) completed MBW testing as part of the
infant pulmonary function protocol of the Canadian Healthy Infant Longitudinal
Development Study (CHILD Study). Infants (3 months – 2 years) with diagnosed
CF attending the Respiratory Medicine Clinic at the Hospital for Sick Children
were invited to complete MBW testing. MBW was measured 51 healthy infants and
18 infants with CF diagnosed by NBS. Despite NBS, infants born with CF were
smaller (Height-for-age z-score (-1.19 (-0.58; -1.81) and lighter (mean difference
weight-for-age z-score (-0.40 (-0.98; 0.19) compared with healthy controls. The
LCI was on average 0.4 units higher in CF (mean LCI 7.32 (SD 0.91)) compared
to healthy infants (6.92 (SD 0.61)). Adjusting for the relationship between LCI and
height in the first 2 years of life, LCI was 0.67 (95%CI -1.34; -0.01) z-scores higher
in CF compared to healthy infants, although overlap was considerable (Figure).
Therefore, despite newborn screening early abnormalities in LCI are present in CF
patients LCI underscoring the need for new treatment approaches to address early
lung disease.
Supported by CIHR and the Lynn and Arnold Irwin Foundation.

P4606
Assessment of ventilation inhomogeneity in patients with alpha-1-antitrypsin
deficiency – A useful tool for monitoring early lung disease
Susanne Fuchs, Monika Gappa. Children’s Hospital and Research institute,
Marien Hospital Wesel, Wesel, Germany
The risk of developing alpha-1-antitrypsin deficiency (α1-AT deficiency) related
fatal emphysema during adulthood is high in patients with a PiZZ genotype.
Currently, the FEV1 is used for detecting and monitoring α1-AT deficiency related
lung disease. However it is likely that the early manifestation starts in peripheral
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airways that are not accessible by spirometry. Multiple Breath Washout (MBW) is
a sensitive test for detecting ventilation inhomogeneity (VI) within the peripheral
airways that can be quantified by calculating several indices such as the Lung
Clearance Index (LCI).
We performed a preliminary analysis of an ongoing multi centre study assessing
the clinical and prognostic value of measuring the LCI in patients with α1-AT
deficiency.
19 controls (7-51years) and 20 unselected patients with α1-AT deficiency (1272 years) performed 2-3 single MBWN2 using the EasyOne Pro LAB™ (ndd
Switzerland) with 100% oxygen and subsequent spirometry.
Mean (SD) LCI was 6.5 (0.64) in controls and 9.0 (1.98) in patients with a mean
difference (95% ci, p-value) of -2.57 (-3.54;-1.60, <0.001) between the groups.
Within-test repeatability (CV%) was 5.3% in controls and 6.0% in patients. LCI
correlated significantly with age in patients.
Assessment of LCI derived from MBWN2 was feasible, reproducible and well
tolerated in both, patients and controls. LCI differed significantly between patients
and controls. In patients, VI increased with age. We conclude from these preliminary data that the LCI reflects presence of VI in patients with α1-AT deficiency
and may thus be useful for monitoring α1-AT deficiency related lung disease.
P4607
Lung clearance index and exercise capacity among children with
bronchiectasis
Elpis Hatziagorou, Vasiliki Avramidou, Fotis Kirvassilis, Kalliopi Kontouli,
Stafanos Nikopoulos, John Tsanakas. 3rd Paediatric Dept, Paediatric
Pulmonology Unit, Aristotle University of Thessaloniki, Hippokration Hospital,
Thessaloniki, Greece
Background: In paediatric bronchiectasis, there has been limited experience on
the relationship between disease severity, as assessed by exercise limitation and
lung clearance index (LCI).
Aim: To compare LCI and exercise capacity among children with bronchiectasis.
Method: Fifteen stable children and adolescents with CF, 14 stable children with
non-CF bronchiectasis and 15 healthy children and adolescents, participated in
maximal incremental cardiopulmonary exercise testing using a cycle ergometer
and they had an LCI assessment.
Results: The CF children’s mean age was 13.7 years, mean FEV1 74.4% predicted.
The 14 non-CF bronchiectasis children’s mean age was 13.8 years, mean FEV1
75.1% predicted and the healthy children’s mean age was 13.6 years, mean FEV1
94.7%. Among CF patients there was evidence of exercise limitation, with mean
Peak Aerobic Capacity (V’Opeak) 62.2% predicted. Among the non-CF bronchiectasis patients there was evidence of exercise limitation, with mean V’Opeak 77.3%
predicted. Mean V’Opeak did not differ significantly among children with CF
and non-CF bronchiectasis (p: 0.06). LCI was significantly increased among CF
patients (mean LCI 13.7), compared to healthy children (p<0.00001). LCI was
also found significantly increased among patients with non-CF bronchiectasis
(mean LCI 11.8), compared to healthy children (p<0.0001). LCI was not found
significantly different among children with CF and non-CF bronchiectasis (p:
0.16).
Conclusions: Exercise testing and Multiple Breath Washout measurements can
discriminate children with bronchiecatsis from healthy children. However, the
burden of the disease is more prominent in children with CF compared with the
non-CF bronchiectasis.

P4608
Sensitivity of lung clearance index and chest computed tomography in early
lung disease among children with non-CF bronchiectasis
Elpis Hatziagorou 1 , Vasiliki Avramidou 1 , Fotis Kirvassilis 1 ,
Vivian Georgopoulou 2 , Stefanos Nikopoulos 1 , John Tsanakas 1 . 1 3rd Paediatric
Dept, Paediatric Pulmonology Unit, Aristotle University of Thessaloniki,
Hippokration Hospital, Thessaloniki, Greece; 2 Radiology Dept, Hippokration
Hospital, Thessaloniki, Greece
Background: Lung disease starts before clinical symptoms become prominent,
among CF children. Computed chest tomography (CT) is the reference method for
identifying structural changes. It has been suggested that the Lung Clearance Index
(LCI) is a sensitive marker allowing non-invasive monitoring of lung disease.
Aim: The aim of this prospective study was to investigate the diagnostic accuracy
of the LCI in comparison to CT among children with non-CF bronchiecatsis, with
early lung disease and normal FEV1 (>80% predicted).
Method: MBW and low-dose HRCT were performed in 14 patients (6-21 years)
with non-CF bronchiectasis and normal FEV1 (>80% predicted.) HRCT scans,
LCI and FEV1 were recorded. A modified Bhalla score was used to assess HRCT
scans. LCI was assessed with Multiple Breath Washout measurements.
Results: LCI was abnormal in 12/15 (80%) of children. 11/15 patients (73%)
demonstrated both, increased LCI and structural changes on CT. 1/15 (6%) had
normal results in both measurements. There was a significant linear correlation
between CT-score and LCI in 12/15 (87%) of patients; whereas no such correlation was observed between CT-score and FEV1 . Sensitivity of the LCI to detect
structural lung damage was 85%, whereas specificity of LCI was 50%.
Conclusions: Diagnostic accuracy of the LCI for detecting CF lung disease in
patients with normal FEV1 was good when compared to CT. Results indicate
that structural changes are unlikely if a normal LCI is measured. The LCI may

be a suitable surrogate marker for monitoring progression of lung disease among
children with non-CF bronchiecatsis.

P4609
Lung clearance index in paediatric exercise induced asthma
Helen Sheridan 1 , Debbie Miller 1 , Jasneek Chawla 1 , Kenneth Macleod 1 ,
Nicholas Bell 2 , Steve Cunningham 1 . 1 Department of Child Life and Health,
Royal Hospital for Sick Children, Edinburgh, United Kingdom; 2 Bristol Adult
Cystic Fibrosis Centre, Bristol Royal Infirmary, Bristol, United Kingdom
Introduction: Exercise induced bronchoconstriction is reported commonly by
asthmatic children. We assessed whether lung clearance index (LCI) can detect it.
Methods: Following symptom questionnaire, spirometry, and Multiple Breath
Washout (MBW, Innocor 0.2% SF6 ), children performed a standard treadmill
exercise challenge. One minute post exercise we measured MBW and spirometry.
Measures repeated 10 mins post bronchodilatation. If baseline FEV1 decreased >
20% baseline, testing only post salbutamol.
Results: 21 asthma patients and 21 healthy controls (13M:8F, mean 12 yrs in both
groups). In asthma LCI 7.2(0.7) (mean (SD)) significantly > control 6.8 (0.4),
p=0.02. In asthma, post exercise LCI increase by 4.8(10.2)% (Fig 1), with no
change in FEV1 (-0.01(3.3)%). Post exercise LCI +1.4(5.5)% in healthy volunteers
(ns). In those asthma with >20% fall FEV1 (n=3), post salbutamol LCI remained
high, 8.0(0.3). Post exercise change in LCI higher in asthma who reported exercise
intolerance; No symptoms 2.8(8.5)%; controlled symptoms 5.0(9.3)%; limited
despite salbutamol 17.7(16.7)%. No trend for FEV1 ; 0.3(3.9)%, vs -1.0(3.1)% vs
-0.2(0.3)%.

Figure 1. Initial, post exercise and post salbutamol LCI in asthmatic and healthy groups.

Conclusions: LCI tends to rise following exercise. However rise in LCI was nonsignificant, consistent with the discrepancy between symptoms and altered lung
function in asthmatic children. Change in LCI is greatest in the symptomatic, with
largest LCI change in those reporting poor treatment response (not demonstrated
by FEV1 ).
P4610
Hand-held tidal breathing nasal nitric oxide measurement as a targeted
case-finding tool for primary ciliary dyskinesia
June K. Marthin, Kim G. Nielsen. Danish PCD Center, Paediatric Pulmonary
Service, Copenhagen University Hospital, Rigshospitalet, Copenhagen, Denmark
Background: Nasal Nitric Oxide (nNO) measurement is a sensitive supplementary tool in diagnosis of Primary Ciliary Dyskinesia (PCD). Tidal Breathing (TB)
nNO requires minimal cooperation, has potential as more widespread targeted
case-finding tool for PCD in all age groups, and discriminative capacity between
PCD and non-PCD has been previously established using stationary nNO analyzer
(Marthin JK and Nielsen KG. Eur Respir J 2011; 37: 559-565).
Aim: Assess validity of hand-held TBnNO in a selected population.
Methods: TBnNO was measured in PCDs, cystic fibrosis (CF) patients and healthy
subjects (HS) using both an electrochemical hand-held device, NIOX MINO® Nasal
equipped with a nasal research application, and two chemiluminiscence stationary
systems: NIOX® and ANALYZER CLD 88sp® . All systems allow passive nasal
sampling at a flow rate of 5 ml/s during tidal breathing. 2 ml/s sampling is an
additional option with NIOX MINO® Nasal. Data were analysed by ROCC and
Bland-Altman plots.
Results: TBnNO values were compared in 41 subjects between 0.3 and 57 years:
15 PCDs, 13 CF patients, and 13 HS. MINO discriminated significantly between
PCD and HS (P<0.001) and between CF and PCD (P<0.001).

Cut off, ppb (PCD vs HS)
Sensitivity, %
Specificity, %
CV% (all subjects)
LoA# , ppb (PCDs only)
#

842s

MINO5

MINO2

NIOX

ANALYZER CLD 88sp

142
100
100
10.5
–43.9 to 87.5

363
100
92.3
19.4
–120 to 89.5

202
100
100
13.8
–

175
100
100
13.7
–25.5 to 44.8

Limits of Agreement: NIOX as reference method.
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Conclusion: Hand-held TBnNO separated significantly between PCD and HS, and
between PCD and CF, with cut off value and sensitivity/specificity comparable to
those of stationary systems.

P4611
Upper and lower airway nitric oxide levels in primary ciliary dyskinesia
Annabelle Liew 1 , Walker Woolf 1,2 , Amanda Harris 2 , Janice Coles 1,2 ,
Jane Lucas 1,2 . 1 Primary Ciliary Dyskinesia Research Group, Clinical and
Experimental Sciences, Faculty of Medicine, University of Southampton, United
Kingdom; 2 Primary Ciliary Dyskinesia Diagnostic Service, University Hospital
Southampton NHS Foundation Trust, Southampton, United Kingdom
Introduction: Patients with primary ciliary dyskinesia (PCD) have low nasal
nitric oxide (nNO) and fractional exhaled NO (FeNO). The reasons are unclear but
might be related to ciliary function. Analysis of nitric oxide (NO) from different
regions of the airway and comparisons with other disease states may guide our
understanding.
Aim: To compare differential bronchial (JNO ) and alveolar (CalvNO ) NO in patients
with PCD, cystic fibrosis (CF), asthma and healthy subjects.
Methods: Exhaled NO at different flow rates (50, 100, 200 and 250 ml/s) and nNO
were measured (NIOX flex® , Aerocrine, Sweden) in patients with PCD (n=12),
asthma (n=18), CF (n=12) and healthy controls (n=17). JNO and CalvNO were
derived using a model of pulmonary NO exchange-dynamics.
Results: FeNO50 and nNO were significantly lower in PCD than in healthy
subjects, as was JNO , 271 pl/s (228) vs. 965 pl/s (963) (p=0.004) (mean (SD)).
However CalvNO was similar between the two, 1.6 ppb (0.5) vs. 2.4 ppb (1.4)
(p=0.174). (Table 1 for CF and asthma data)
Conclusion: PCD patients have significantly lower JNO but similar CalvNO to
healthy controls. As there are no cilia in the alveolar region this might support
the hypothesis that NO biosynthesis is coupled to ciliary function. Data collection
continues.

P4612
Determinants of functional deficits assessed by spirometry and
plethysmography in children with bronchial asthma
Richard Kraemer, Gisela Wirz, Philipp Latzin, Oliver Fuchs. Division of
Paediatric Respiratory Medicine, University of Berne, Inselspital, Berne,
Switzerland
Follow-up in asthmatic children is usually performed by spirometry, and
hence without consideration of pulmonary hyperinflation. ’Effective’ specific
resistance(sReff ) measures resistive changes throughout the whole breath cycle
concomitantly to changes of resting end-expiratory level.[1]
Objectives: Defining the pattern of functional deficits and their changes over time
in children with bronchial asthma.
Methods: Serial lung function measurements performed in 216 asthmatic children
(age: 4.0 to 17.9 y) were analyzed retrospectively representing at least 3 annual
tests, and providing functional residual capacity (FRCpleth ), sReff , volume-time and
flow-volume indices (FEV1 , MEF50 , and MMEF75-25 ). Data were expressed as
SD-score computed by z-transformation using reference equations.
Results: Within the 1270 lung function tests spirometry failed to detect abnormal
lung function in 24.1% of tests (plethysmography 1.7%). Bronchial obstruction
(> 2SDS) was depicted by sRtot in 93.8%, sReff in 74.6%, MEF50 in 73.8%,
MMEF75-25 in 62.1% and FEV1 in 23.7% of tests. Moreover, pulmonary hyperinflation (FRCpleth > 2 SDS) was present in 26.7%, mostly combined with
obstruction (23.4%). Independent from age at entry pulmonary hyperinflation
remained to a certain degree despite treatment (LABA and ICS).
Conclusions: Apart from spirometry, follow-up of asthmatic children should include plethysmographic measurements, because changes in static lung volumes
influence airway dynamics, mimicking normal flow-volume curves. Moreover,
patients with pulmonary hyperinflation are less responsive to standard treatment.
[1] Matthys H, Orth U. Respiration 1975: 32(2): 121-134.

P4613
Breath by breath specific airway resistance during panting in children
Laurianne Coutier 1 , Claude Bonabel 1 , Bruno Demoulin 2 , Iulia Ioan 1 , Than Le
Tuan 2 , Silvia Varechova 1,2 , Cyril Schweitzer 1,2 , François Marchal 1,2 .
1
Explorations Fonctionnelles Pédiatriques, Hôpital d’Enfants, Vandoeuvre les
Nancy, France; 2 EA 3450 Laboratoire de Physiologie, Faculté de Médecine,
Vandoeuvre les Nancy, France
Rationale: Panting is the optimal way to minimize the phase lag between the
plethysmographic volume compression signal (Vplet) and airflow due to the thermal

artifact when measuring specific airway resistance (sRaw). A drawback in children
is that the end expiratory lung volume may be observed to increase during the measurement. It is not known to what extent sRaw is altered by the breathing strategy.
Hypothesis: The hypothesis was tested here that increased end expiratory lung
volume during panting does not impact significantly on sRaw.
Objective: To test whether increased end expiratory lung level within the sRaw
acquisition results in a systematic trend with time.
Methods: sRaw was measured in 10 children panting in a custom made pressure
plethysmograph. Thirty measurements (1-5 per subject) that displayed a steady
increase in end expiratory lung level throughout at least 4 breaths were reanalyzed
breath by breath.
Results: Panting frequency (mean ± SD) was 3.1±0.5 Hz. sRaw was found to
increase significantly throughout the acquisition (p = 0.006).
Significant breath by breath increase in sRaw (hPa.sec) during panting in 10 children
Breath 1

Breath 2

Breath 3

Breath4

7.0±1.5

7.3±1.8

7.8±1.6

8.1±1.7

mean ± SD.

Conclusion: The progressive increase in end-expiratory lung volume during panting in children is associated with parallel increase in sRaw. This may be explained
by non linearities in the Vplet - airflow relationship while the end expiratory lung
volume increases in relation with imbalance between inspiratory and expiratory
efforts. The clinical relevance is not clear and desserves further evaluation.

P4614
Lung function and gender at twelve to thirteen years of age in children born
very prematurely
Sanja Zivanovic 1 , Mireia Alcazar Paris 1 , Alan Lunt 1 , Jessica Lo 2 ,
Sandra Calvert 3 , Neil Marlow 4 , Janet Peacock 2 , Anne Greenough 1 . 1 Division of
Asthma, Allergy and Lung Biology, King’s College London, United States;
2
Primary Care and Public Health Sciences, King’s College London, United
Kingdom; 3 Child Health, St. George’s Hospital, London, United Kingdom;
4
Neonatal Medicine, University College London, United States
Lung function abnormalities are common in school aged children born extremely
prematurely. Follow up of infants born at 23-28 weeks gestational age from the
United Kingdom Oscillation Study (UKOS) showed males had a higher incidence
of respiratory morbidity during infancy.
Aim: To test the hypothesis that lung function at 12-13 years of age in children
born very prematurely would be worse in males than females.
Methods: Lung function was assessed in 65 children, the first to date assessed
in follow-up of UKOS, which randomised babies to high frequency oscillation or
conventional ventilation. Forced expiratory volume in one second (FEV1), forced
vital capacity (FVC), FEV1:FVC, residual volume (RV), transfer factor for carbon
monoxide (TLCO), functional residual capacity (FRC) and response to cold air
challenge (CACh) were assessed. Results were abnormal if two standard deviations
(SD) below expected, except RV results which were abnormal if >2 SDs.
Results: 29 females and 36 males have been assessed. A greater proportion of
males compared to females were oxygen dependant at 28 days (89% versus 69%,
p=0.063), had reduced FEV1 (22% versus 3.5%, p=0.036), higher RV (34% versus
4%, p=0.009) and higher FRCpleth (26% versus 0%, p=0.008), but there were no
significant differences regarding the proportions with reduced FEV1:FVC (44%
versus 31%, p=0.27 (FET p=0.31)) or reduced TLCO (29% versus 50%, p=0.18
(FET p=0.23)) or responding to a CACh (24% versus 26%, p=0.94).
Conclusion: Preliminary results suggest that amongst 12-13 year old children born
at 23-28 weeks gestation, males have greater airways obstruction than females, but
this is not explained by greater airway hyper-reactivity.

P4615
Lung function in infants and toddlers after the repair of congenital
diaphragmatic hernia (CDH)
Jan Sulc 1 , Petra Kuklova 2 , Michal Rygl 2 , Krystof Slaby 3 , Petr Pohunek 1 ,
Pavel Kolar 3 . 1 Dept. Pediatrics, Charles University in Prague, 2nd Faculty of
Medicine and Teaching Hospital Motol, Prague, Czech Republic; 2 Dept.
Pediatric Surgery, Charles University in Prague, 2nd Faculty of Medicine and
Teaching Hospital Motol, Prague, Czech Republic; 3 Dept. Rehabilitation and
Sports Medicine, Charles University in Prague, 2nd Faculty of Medicine and
Teaching Hospital Motol, Prague, Czech Republic
There are only 4 studies on infant pulmonary function testing (IPFT) performed
after repair of CDH. We used a wide spectrum of IPFT methods to test babies in
whom CDH repair was performed.

Abstract P4611 – Table 1. Nitric oxide readings by respiratory disease
Reading
nNO (ppb)*
FeNO50 (ppb)**
JNO (pl/s)**
CalvNO (ppb)**

PCD

Healthy

Asthma

CF

23 (16-61)
9.2 (7.9)
271 (228)
1.6 (0.5)

856 (536-988) (p<0.001)
21 (21) (p=0.019)
965 (963) (p=0.004)
2.4 (1.4) (p=0.174)

769 (560-1126) (p<0.001)
43 (41) (p<0.001)
2100 (1935) (p<0.001)
5.4 (3.5) (p<0.001)

521 (457-609) (p=0.028)
15 (11) (p=0.161)
564 (492) (p=0.387)
2.3 (1.1) (p=0.195)

*Median (IQR), **Mean (SD), p values compared to PCD.
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We tested 30 infants and toddlers after CDH repair (BW 3.10±0.54 kg [mean±SD];
body length 49.5±2.2 cm). In 4/30 Goretex patch was used (subgroup GORE). Age
at testing was 1.32±0.54 (median 1.07) yrs; body weight 9.76±1.25kg (z-score
-0,777), body length 78.8±6.7cm (z-score -0,024). The whole-body plethysmography (to measure FRCp and sReff), tidal breathing analysis (tPTEF%tE),
baby resistance/compliance (specific Crs) and RTC method (V’maxFRC) were
performed. Standard protocols1,2 and proper reference values3,4 were used.
FRCp equals 126.5±36.9% pred (P<0.002), sReff reached 109.9±58.9% pred
(ns). A parameter of tPTEF%tE decreased (22.2±8.5%). Specific compliance of
the respiratory system, rs (Crs/kg) was 14.1±2.3 ml/kPa/kg (76.1±20.1% pred) A
value of V’maxFRC reached only 112±44ml/sec (z-score -2.387). Increased value
of FRCp was found in GORE subgroup (165.7±51.9 vs. 120.4±31.2, p<0.02).
Our cohort had normal body length but mildly lowered body weight. Neither
central airway (aw) obstruction nor restrictive pattern was found. Mild peripheral
aw obstruction, mild (secondary) hyperinflation and mildly decreased specific Crs
was found.
Supported by the grant NS 10572-3/2009 and grant GAUK 62809.
References:
[1] Hammer J, Eber E (eds). Pediatric Pulmonary Function Testing, 2005, Basel,
Karger.
[2] Gappa M et al. ERS/ATS Task Force. Eur Respir J. 2001 Jan;17(1):141-8.
[3] Hulskamp G et al. Am J Respir Crit Care Med 2003;168:1003-9.
[4] Koumbourlis AC et al. Pediatr Pulmonol. 2004 Apr;37(4):318-23.

480. Diagnosis and biology of malignant pleural
effusions
P4616
The bedside autofluorescence pleuroscopy for the undiagnosed lung cancer
with pleural effusion in a intensive care unit
Hean Ooi 1 , Shang-Miao Chang 1 , Chien-Ming Liu 1 , Kuo-Liang Chiu 1 ,
Jeng-Yuan Wu 2 , Nan-Yung Hsu 2 . 1 Chest Division, Department of Internal
Medicine, Buddhist Tzu Chi General Hospital, Taichung Branch, Tanzi District,
Taichung City, Taiwan; 2 Thoracic Surgery, Department of Surgical Medicine,
Buddhist Tzu Chi General Hospital, Taichung Branch, Tanzi District, Taichung
City, Taiwan
Introduction: Autofluorescence bronchoscopy was developed to enhance the detection of lung cancer in the airway. However, its role in evaluation of pleural
space has not been published.
Aim: To assess the undiagnosed lung cancer with pleural effusion in a intensive
care unit(ICU).
Methods: A flexible bronchoscope(SAFE 3000,Pentax,Tokyo) to entry to assess
the pleural space. The evaluation of pleural space was started by Twin Mode and
then completed by MIX. Then the specimens send for histological examination
and the clinical data retrospectively stydied. The whole procedures were done in
the ICU bedsides.
Results: 22 patients were recruited. There were 6 patients with cytology negative
and normal finding in WLP or AFP but 2 of them were found to have lung cancer.
Among the 16 patients with atypia or suspicious cells had abnormal finding in the
WLP or AFP, 15 patients finally had lung cancer.

Figure 1

Conclusion: The AFP is useful for detecting the undiagnosed lung cancer with
pleural effusion. This is a daily practice performed not only in endoscopic room
but in the ICU bedsides.

Abstract P4616 – Figure 2

P4617
Triplet chemotherapy (paclitaxel/gemcitabine/cisplatin) is more active in
advanced squamous cell subtype (SCC) non-small cell lung cancer (NSCLC)
than doublet treatment (vinorelbine/cisplatin): A randomized phase III trial
in 443 NSCLC patients
Jens Benn Sorensen 1 , Adam Vilmar 1 , Hanna Frank 2 , Olfred Hansen 3 . 1 Dept.
Oncology 5073, National University Hospital, Copenhagen, Denmark; 2 Dept.
Oncology, Aalborg University Hospital, Aalborg, Denmark; 3 Dept. Oncology,
Odense University Hospital, Odense, Denmark
Background: A triplet regimen of Paclitaxel/Gemcitabine/Cisplatin was compared
to a standard doublet regimen to examine for superiority.
Patients and methods: Histologically verified inoperable NSCLC patients (pts)
were randomized to A (paclitaxel 180 mg/m2 and cisplatin 100 mg/m2 day 1 with
gemcitabine 1000 mg/m2 day 1 and 8 every 3 weeks) or to regimen B (cisplatin
100 mg/m2 day 1 and weekly i.v. vinorelbine every 4 weeks).
Results: 443 pts were randomized (A: 221; B: 222). Median age was 62 years
(range 38-75 years) overall, 58% were males, 11% had PS 2, 62% stage IV disease,
46% adenocarcinoma, and 28% SCC, equally distributed between A and B. Both
regimens had median 4 treatment courses. Toxicities were largely similar in A and
B. Response rates were 43% and 39% in A and B, medians of progression free
survival (PFS) were 6.7 and 5.8 mths (p=0.453), and median overall survivals (OS)
were 11.4 and 10.8 mths (p=0.415), respectively. PFS and OS were significantly
higher in A than in B in SCC subtype (median PFS 7.0 mths vs. 4.1 mths, p=0.001;
median OS 13.5 mths vs. 9.7 months, p=0.020). response rates were equal (52%
vs. 38%, p=0.129).
Conclusions: Triplet paclitaxel/gemcitabine/cisplatin was not superior to doublet
vinorelbine/cisplatin in advanced NSCLC. However, the triplet regimen had significantly higher activity compared to the doublet in SCC. This superiority in
SCC may likely be due to gemcitabine being more active than vinorelbine in this
subtype though the relative contribution of paclitaxel remains to be determined.

P4618
Evaluation of pleural fluid human epididymis 4 (HE4) as a marker of
malignant pleural effusions
Adel Attia, Mohammed El Sammak, Mossa Suleman. Pulmonology, KFSH,
Dammam, Saudi Arabia Medical Biochemistry, KFSH, Dammam, Saudi Arabia
Pulmonology, KFSH, Dammam, Saudi Arabia
Pleural effusions are a commonly encountered problem in clinical practice, and
pleural fluid analysis is usually the first step towards identifying the underlying
etiology. Numerous studies have been published analyzing the potential utility
of measuring biomarkers in pleural fluid as possible indicators of a malignant
effusion, however there are no studies that have examined the presence of HE4
in pleural effusions. The aim of this study was to assess pleural effusion and
serum concentrations of HE4 in patients with different types of pleural effusions
and to evaluate the diagnostic performance of HE4 in detecting malignant pleural
effusions.
Patients and methods: A prospective study was carried out of 88 consecutive
patients presenting with pleural effusions. The patients were divided into three
groups: 22 patients with transudative effusions, 32 patients with non-malignant
exudative effusions and 34 patients with malignant pleural effusions. Blood and
pleural fluid HE4 levels were measured using a chemiluminescent immunoassay.
Results: Both serum HE4 levels and pleural effusion HE4 levels were significantly
higher in patients with malignant effusions than in patients with transudative or nonmalignant exudative effusions. A pleural fluid HE4 cut-off value of 1675 pmol/L
was found to predict malignant pleural effusions with a diagnostic sensitivity of
85.3% and specificity of 90.7%.
Conclusion: The current study reports a novel finding of increased serum and
pleural fluid HE4 levels in patients with malignant effusions compared to nonmalignant effusions. This finding has the potential to strengthen the diagnostic
performance of tumor markers in detecting malignant pleural effusions.

844s

W EDNESDAY, S EPTEMBER 5 TH 2012
P4619
Serum thioredoxin-1 as a diagnostic marker for malignant peritoneal
mesothelioma
Chiharu Tabata 1 , Takayuki Terada 1 , Rie Tabata 2 , Takashi Nakano 1 . 1 Division of
Respiratory Medicine, Department of Internal Medicine, Hyogo College of
Medicine, Nishinimiya, Japan; 2 Department of Internal Medicine, Hyogo
Prefectural Tsukaguchi Hospital, Amagasaki, Japan
Background: Diffuse malignant peritoneal mesothelioma (DMPM) is an aggressive malignant tumor of mesothelial origin that shows a limited response to
cytoreductive surgery along with intra-peritoneal chemotherapy. Therefore, diagnosing DMPM early is very important. Reactive oxygen species (ROS) play an
important role in asbestos toxicity, which is associated with the pathogenesis of
DMPM growing. Thioredoxin-1 (TRX) is a small redox-active protein that demonstrates anti-oxidative activity associated with tumor growth. Here, we investigated
the serum levels of TRX in patients with DMPM and compared them with those
of a population that had been exposed to asbestos but had not have DMPM.
Study: The serum concentrations of TRX were measured in 15 DMPM patients
and 34 individuals with benign asbestos-related diseases.
Result: We demonstrated that the patients with DMPM had significantly higher
serum levels of TRX than the population who had been exposed to asbestos but
had not have DMPM.

VEGF, cathepsin S and cathepsin H could have a role in forming exsudate fluids
especially in malign pleurisy and we concluded that they may be useful in the
discrimination of malign benign fluids. It was considered that VEGF, cathepsin
S, cathepsin H and GAG could be helpful in the discrimination of transudate
exudate.

P4621
F-18 FDG PET scan 20 years after talc pleurodesis: Report of 3 cases
Thomas Vandemoortele, Sophie Laroumagne, Olivier Bylicki, Herve Dutau,
Philippe Astoul. Department of Thoracic Oncology, Pleural Diseases, and
Interventional Pulmonology, Hôpital Nord, Marseille, France
FDG PET scan is used with increasing frequency to investigate pleural abnormalities and determine the possibility of neoplastic invasion. Talc pleurodesis has been
reported to cause hypermetabolic pleural thickenings and masses, up to 5 years
after the procedure.
We report 3 cases of patients who required talc pleurodesis for pneumothoraces in
1989 and 1990 with satisfying results, and who were investigated in 2010-2011 for
pleural abnormalities, with positive TEP results, which were deemed secondary to
the pleurodesis.
Talc pleurodesis functions by creating inflammation, therefore promoting pleural
adhesions. The metabolism surrounding this inflammatory reaction could decrease
with time, as in other inflammatory processes. However, the fact that talc itself is
not metabolized by the body would explain the positive FDG PET scan, possibly
as a foreign body reaction.
We discuss radiological differences that can be used to differentiate between
hypermetabolic talcoma and neoplastic disease.
Conclusion: Talc pleurodesis can induce an inflammatory reaction, even 20 years
after being performed. In patients with pleural abnormalities, it is important to
question such procedures and mention them to colleagues interpreting metabolic
imaging.

P4622
Relevance of FDG-PET-CT scan for the evaluation of local pleural invasion
assessed by thoracoscopy in malignant pleural mesothelioma
Valentina Pinelli 1 , Elisa Roca 2 , Sophie Laroumagne 2 , Silvia Lucchini 3 , Gian
Franco Tassi 1 , Philippe Astoul 2 . 1 Pneumologia, Spedali Civili, Brescia, Italy;
2
Thoracic Oncology, Pleural Diseases, and Interventional Pulmonology, North
Hospital, University of The Mediterranean, Marseille, France; 3 Medicina
Nucleare, Spedali Civili, Brescia, Italy

Figure 1

Figure 2

Conclusions: Our data suggest that serum TRX concentration is a useful serum
marker for DMPM.

P4620
Diagnostic value of vascular endothelial growth factor, glycosaminoglycan,
cathepsin S, cathepsin H in the discrimination of transudate exudate and
benign malignant patients with pleural effusion
Nalan Göloglu 1 , Cengiz Özge 1 , Gürbüz Polat 2 , Serin Akbayir 2 ,
Bahar Tasdelen 3 , Eylem Sercan Özgür 1 , Sibel Atis Nayci 1 , Ahmet Ilvan 1 .
1
Chest Diseases, Mersin University School of Medicine, Mersin, Turkey;
2
Biochemistry, Mersin University School of Medicine, Mersin, Turkey;
3
Biostatistics, Mersin University School of Medicine, Mersin, Turkey
Pleural effusion is one of the most common problems and it was reported that 4%
of the patients appliying internal clinics suffer from pleural effusion. Cathepsin S,
cathepsin H, glycosaminoglycan and vascular endothelial growth factor (VEGF)
recently parameters are started to be investigated. In this study, 90 patients, who
are diagnosed as pleural effusion, were searched proteine, glycose, pH, albumine,
lactate dehydrogenase (LDH), colesterol, triglyceride, C-reactive proteine (CRP),
amilase and also diagnostic value of cathepsin S, cathepsin H, glycosaminoglycan and VEGF parameters were investigated for the discrimination of transudate
exudate and beningn malignant patients with pleural effusions. PS/S cathepsin S,
PS cathepsin H, PS/S cathepsin H, PS VEGF and PS/S VEGF parameters were
found statistically significant (p=0.033, p=0.001, p=0.016, p=0.014, p=0.015). S
cathepsinS, PS cathepsin H, PS/S cathepsin H, PS VEGF, PS/S VEGF, PS GAG
parameters were detected statistically significant between transudate and exudate
groups (p=0.037, p=0.008, p=0.009, p<0.001, p<0.001, p=0.016). There is a
significant difference between malign and infection groups for PS/S cathepsin
S, PS cathepsin H parameters(p=0.028, p=0.020). As a result of our findings,

Introduction: FDG-PET-CT scan(PET) is now widely recognized as an important staging modality in many cancers and PET standard uptake value(SUV)
is reported as a prognostic indicator in several malignancies. However only a
few previous studies have investigated the utility of PET in malignant pleural
mesothelioma(MPM). We hypothesized that pleural assessed by PET might be in
accordance to pleural characteristics evaluated by thoracoscopy.
Methods: 29 patients with a diagnosis of MPM obtained by thoracoscopy were
previously evaluated byPET, and considered valuable for this analysis. Among
them, 10.34%, 20.69%, 44.83%, 24.14% were assessed as I,II, III, IV stage respectively. There were 10.34% of patients in stage I, 20.69% in stage II, 44.83%
in stage III, and 24.14% in stage IV. The histological analysis showed 86.21%
epithelioid, 3.45% sarcomatous and 10.34% biphasic types.
Results: At thoracoscopy there were 16 (55.17%) patients with visceral pleural
involvement, 21 (72.41%) with diaphragmatic involvement and 2 (6.90%) with
mediastinal involvement. All of them had an invasion of the costal parietal pleura.
There was a significant difference (<0.05) of the medium SUV between the
patients with a visceral pleural involvement and the patients without this feature.
Moreover statistically significant differences of the medium SUV was shown
between patients with or without pleural nodules.
Conclusions: These findings suggest that pleural evaluation by PET should in
accordance to the characteristics obtained by thoracoscopy. There is a significant
difference between the site of pleural involvement and/or the typology of tumoral
lesions and the SUV of PET.

P4623
Diagnostic yield of image guided Abrams needle versus Tru-cut needle
pleural biopsies for non-granulomatous pleural disease: A large tertiary
centre experience
Deepak Jayaram 1 , Liju Ahmed 1 , Milos Prica 3 , Peter Mezes 2 , Irfan Ahmed 2 .
1
Respiratory Medicine, St. Thomas’ Hospital, London, United Kingdom;
2
Radiology, St. Thomas’ Hospital, London, United Kingdom; 3 Medical Student,
Kings College London, United Kingdom
Aim: To compare the diagnostic yield of physician led image guided Abrams
pleural biopsies versus interventional radiologist led Tru-cut.
Methodology: Retrospective analysis of image guided pleural biopsies from 2006
to 2011 in a large tertiary centre. Granulomatous disease was excluded.
Results: We analysed 27 Abrams and 33 Tru-cut biopsies. The median (IQR)
of the size (volume) of specimens for Abrams vs Tru-cut were 14mm3 (2–12)
vs 8 mm3 (4–12). Comparing both types using Mann-Whitney U test showed
statistically significant difference p=0.030. Analysis of the yield of pleural tissue
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Objectives: To evaluate the sensitivity and specificity of conventional cytology,
and the contribution of fluorescence in situ hybridization (FISH) and DNA ploidy
in MPE diagnosis.
Materials and methods: PF samples from 85 patients were analyzed by cytology
and classified as: malignant (presence of malignant cells; n= 45; 52.9%); suspicious (presence of atypical cells; n=16; 18.8%) or benign (no malignant or atypical
cells; n= 24; 28.3%). FISH was performed in the 85 PF samples by the alpha
centromeric probes for chromosomes 11 (red) and 17 (green) and classified as
normal or aneuploid according to the cut-off previously established. In 43 samples
we also performed DNA ploidy by flow cytometry (FC). Patient’s records were
consulted for definitive diagnosis.
Results:
Method

Figure 1

Cytology
FISH
DNA ploidy

Sensitivity (%)

Specificity (%)

Accuracy (%)

93.2
94.8
59.5

80.7
96.1
33.3

89.4
94.2
55.8

Conclusion: FISH improved the cytologycal diagnosis of MPE. In five cases of
suspicious and in three cases of negative cytology, the presence of aneuploidy cells
reclassified the cases as MPE. In these cases, all patients were confirmed with
cancer. CF DNA ploidy showed weak diagnostic performance.
We recommend associate FISH to cytology mainly for patients with previous
diagnosis of cancer who develop pleural effusion with suspicious cytology.

P4626
Ultrasound guided forceps biopsy of the pleura
Yousef Ahmed, Gamal Agmy, Lamiaa Shahban, Nermin Kamel. Chest
Department, Assiut University, Assiut, Egypt Chest Department, Assiut
University, Assiut, Egypt Chest Department, Assiut University, Assiut, Egypt
Pathology Department, Assiut University, Assiut, Egypt

Figure 2

and diagnosis by Chi-Sqaured or Fischer’s exact test in Abrams vs Tru-cut were
93.8% vs 86.7% (p=0.339) and 89.6% vs 88.3% (p=0.837) respectively.
Conclusion: Physician led image guided Abrams biopsies had larger size specimens. The diagnostic yield of Abrams technique is statistically similar to the
Tru-cut method. The diagnostic yield with Abrams is superior to published literature. To the best of our knowledge this is the first data series comparing image
guided Abrams vs Tru-cut pleural biopsies.

P4624
Value of thoracoscopic pleural brush in the diagnosis of exudative pleural
effusion
Lamia Shaaban, Yousef Ahmed. Chest, Assiut University Hospital, Assiut, Egypt
Chest, Assiut University Hospital, Assiut, Egypt
Background: Medical thoracoscope had been established to have greater diagnostic yield in the diagnosis of exudative pleural effusion.
Aim of this study: To evaluate the value of thoracoscopic pleural brush in the
diagnosis of exudative pleural effusion.
Setting: Endoscopy Unit, Chest Department, Assiut University Hospital -Egypt
Material and methods: The study was conducted upon 28 patients with exudative pleural effusion from January 2011 to December 2011, in whom both the
conventional pleural tapping and closed pleural biopsy was not conclusive. All
patients submitted for medical thoracoscope, where forceps biopsy and pleural
brush specimens were taken for all patients.
Results: Thoracoscopic pleural specimens were positive in 26 patients (92.8%).
Histo-pathological examination of thoracoscopic specimens revealed malignant
lesions in (21 patients), TB in (2 patients) and non specific inflammation in (3 patients). Forceps biopsy was positive in 23 patients, while pleural brush was positive
in 17 patients. Thoracoscopic pleural brush was the only diagnostic modality in 3
patients all were adenocarcinoma that allow increased diagnostic yield of medical
thoracoscope from 23 patients (82.1%) to 26 patients (92.8%). No complications
recorded with pleural brush procedures.
Conclusion: Thoracoscopic pleural brush could be done easy and safe and allow
obtaining pleural cellular material in areas dangerous to take biopsy specimens. It
could augment diagnostic yield of medical thoracoscope.

P4625
Cytology and DNA ploidy techniques in the diagnosis of malignant pleural
effusion
Leila Antonangelo 1 , Débora Rosolen 1 , Giorgio Bottura 1 , Leslie Kulikowski 1 ,
Amom Nascimento 1 , Lisete Teixeira 2 , Francisco Vargas 2 . 1 Pathology and
Research Laboratory (LIM 03), Hospital das Clinicas- University of Sao Paulo,
SP, Brazil; 2 Pulmonary Division, Heart Institute- Incor- University of Sao Paulo,
Sao Paulo, SP, Brazil
Introduction: Pleural fluid (PF) cytology is the first approach to diagnose malignant pleural effusion (MPE). Its sensitivity ranges from 40 to 80% and depends on
the quality of slide preparation, histological tumor type and the cytologist’s skill
to differentiate tumor cells from benign reactive mesothelium. Ancillary methods
are often required to improve the cytological diagnosis.

Background: Ultrasound guided forceps biopsy of the pleura is a technique that
can cover the diagnostic yield gap between the needle biopsy of the pleura and
thoracoscopy or thoracotomy. This technique enables the operator to take biopsy
from multiple pleural sites.
Study objectives: (1) To describe the ultrasound guided forceps biopsy of the
pleura as a technique that is not in common use in our practice to obtain pleural
biopsy. (2) To evaluate the diagnostic yield of this technique in undiagnosed
exudative pleural effusion.
Design: Prospective interventional study.
Setting: Ultrasound Unit- Chest Department- Assiut University Hospital - Egypt.
Patients and methods: All recruited patients (96) had exudative pleural effusion
with first pleural tapping undiagnostic. Patients with bleeding tendency or blood
coagulation defects were excluded. The procedure was performed under local
anesthesia (Xylocaine 2%) and aseptic condition. The patients were premedicated
by analgesic (Ketorolac thromethamine 20mg). Three to five biopsy fragments
were obtained from each case and sent in 10% formaldehyde to the pathology
laboratory. The diagnostic yield was compared with that of thoracoscopy.
Results: Compared to thoracoscopy the sensitivity in diagnosis of malignant and
tuberculous lesions was 85% and 88% respectively. The technique was absolutely
specific in diagnosis of malignant and tuberculous lesions.
Conclusions: Ultrasound – guided forceps biopsy of the pleura is a simple, efficient, and safe procedure. It can be carried out easily and safely even in sick
and obese patients. On the other hand, the procedure appears similar to the thoracoscopy in obtaining adequate pleural tissue specimens. Yet, it is simpler and less
traumatic.

P4627
How much of a role does immunohistochemistry have in reaching a final
diagnosis of pleural malignancy in routine clinical practice?
Kerry Woolnough. Respiratory Medicine, University Hospital of North
Staffordshire, Stoke-on-Trent, United Kingdom
Introduction: Pleural fluid immunohistochemistry is not recommended in the
routine pathological work up of a suspected malignant pleural effusion due to its
low sensitivity. However, research has demonstrated its usefulness in diagnosing
the primary site of a malignancy, particularly in adenocarcinomas.
We wished to ascertain the frequency of its use and the contribution immunohistochemistry made to identifying the source of metastatic pleural deposits.
Methods: We retrospectively examined all pleural specimens sent for analysis
over a 12 month period in patients with confirmed pleural malignancy. We noted
the proportion of specimens stained for tumour markers and evaluated the contribution immunohistochemistry made to localising the primary source of the
malignancy. These were grouped into three different categories: (i) undiagnostic,
(ii) confirmatory and (iii) diagnostic.
Results: A total of 101 pleural specimens were sent for cytological and histological
examination. Analysis revealed: 37 adenocarcinomas, 4 squamous cell carcinomas,
1 small cell cancer, 19 malignant mesotheliomas, 1 lymphoma and 1 schwanoma.
10 specimens were reported as malignant cells and 28 samples had no malignant
cells present.
42 specimens had additional immunohistochemistry performed. In 2 specimens
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immunohistochemistry was undiagnostic. It was a confirmatory test in 38% (n=16)
and diagnostic in 47.6% (n=20).
Conclusion: We found that immunohistochemistry was underutilised, particularly
when cytological analysis revealed malignant cells or adenocarcinoma. In the
specimens where these tumour markers were used it was mostly diagnostic in
localising the primary for adenocarcinomas.

P4628
The effect of a pleural diseases clinic on pleural effusion admission rates
Sujoy Saikia, Kay Rowe, Helen E. Davies. Department of Respiratory Medicine,
University Hospital Llandough, Cardiff, United Kingdom
Background: Patients with pleural effusion are frequently admitted to hospital
on the medical intake. Some of these admissions may be predicted and acute
admission avoided.
Aim: A weekly specialist pleural diseases clinic was established in May 2011. We
assessed whether provision of dedicated clinic time for patients who may require
pleural intervention would reduce hospital admission rates of patients with pleural
effusion.
Method: A retrospective review of electronic records for patients attending the
clinic between 01/06/11-30/11/11. Hospital records were analysed for pleural
effusion admission events (ICD10 codes J90/J91) in this period and between
01/06/10–30/11/10.
Results:
Table 1. Characteristics of patients attending the pleural diseases clinic
2011

2010

Patient number (new: follow-up)
89: 45
Mean age (years (range))
68 (28–92)
New patient diagnosis number (%) MPE
47 (52.8)
Pleural infection
16 (18)
Cardiac failure
6 (6.7)
Procedure type (%)
Diagnostic+/-therapeutic
64.6 (therapeutic
aspiration
only 15.2)
Chest drain insertion
26.6
IPC insertion
3.8
Hospital admission rate (%)
17
Total number of patients admitted
with pleural effusion
81
37
Length of stay, mean (range)
Of all patients
4.4 (0–22)
8.78 (0–26)
Excluding patients admitted
from pleural clinic
6.69 (0–22)
Of patients admitted from
pleural clinic
3.89 (1–7)
MPE, malignant pleural effusion; PPE, parapneumonic effusion; IPC, indwelling pleural catheter.

Conclusion: Development of a pleural clinic is associated with a reduced length
of stay for patients admitted with pleural effusion. This could have significant
cost-saving implications. However, the number of admissions increased by 219%
over the study period. The cause of this rise is not clear.

P4629
Incidence of lung entrapment in malignant pleural effusion
Imran Bin Mohamed Noor. Respiratory Medicine, Changi General Hospital,
Singapore, Singapore
Introduction: Lung entrapment is commonly seen in patients with empyema and
complicated parapneumonic effusions. However, the incidence of lung entrapment
is not well reported in malignant effusions. We intend to report the incident in our
patient who underwent pleuroscopy in 2011.
Method: A prospective observational study was performed on patients who underwent pleuroscopy in 2011 in Changi General Hospital (CGH). The findings
on pleuroscopy were noted for all patients, in particular, the presence of lung
entrapment. Biopsies of the parietal pleura were performed during plueroscopy.
Patients with biopsies positive for malignant pleural effusion were included in our
analysis.
Results: In 2011, twenty four pleuroscopies performed in CGH. Fifteen (62.5%)
were proven to have malignant pleural effusion on biopsy. Of these fifteen patients, 10 (66.7%) had lung carcinoma, 4 (26.7%) had breast carcinoma and the
remaining patient (6.7%) had carcinoma of the cervix. Fourteen patients (93.3%)
with malignant effusion were noted to have lung entrapment on pleuroscopy of
various. Computed tomography scan (CT scan) of the lungs showed patency of
the airway. However, bronchoscopy was not performed for these patients.
Conclusion: The incidence of lung entrapment is high in our patients with malignant pleural effusion. This will have an impact on the long term management
of such patients. Our finding would suggest that talc pleurodesis may not be the
best treatment options. The use of an indwelling pleural catheter may be a better
option for our patients with malignant pleural effusion.

P4630
Symptoms, emergency admissions and place of death in patients with pleural
malignancy
Fiona Christie, Maanasa Polubothu, Fiona Thomson, Kevin G. Blyth. Respiratory
Department, Southern General Hospital, Glasgow, United Kingdom
Pleural malignancy is often associated with a poor prognosis, but qualitative outcomes are rarely published. We describe the journey of these patients, focusing on
symptoms, admissions and place of death.
Methods: In August 2011 we reviewed case-notes and electronic records of 157
patients with pleural cytology sent during 2009. In 73 patients diagnosed with
pleural malignancy we recorded: performance status (PS), nature of diagnosis
(tissue or clinical), pleurodesis, emergency admissions, symptomatic effusion at
death and place of death.
Results: 71/73 patients (97%) had died by data collection. Important clinical data
included:
Diagnosis

n

Mesothelioma
Lung Adenocarcinoma
Other Lung Malignancy
Other Non-Pulmonary Malignancy
Malignancy Not Specified
Overall

11 1 (n=11)
14 1 (n=10)
14 1 (n=10)
17 1 (n=9)
17 2 (n= 12)
73 1 (n= 52)

Mean PS Tissue Diagnosis Median Survival (wks)
5 (45%)
14 (100%)
11 (83%)
12 (70%)
0 (0%)
42 (58%)

39
13
12
15
8
14

The mean (SD) number of admissions and days spent as inpatient were 3 (1.7)
and 26 (23), respectively. 21/73 (29%) underwent pleurodesis (13 at VATS), 22/71
(31%) had symptomatic effusion at death, 11/71 (15%) had an intercostal drain
inserted in the week preceding death.
33/73 (45%) spent >30% of their remaining time in hospital. 49/71 (69%) died in
an acute hospital ward, 1/71 (1%) died in a regional oncology centre, 13/71 (18%)
died at home and 6/71 (8%) died in a hospice.
Conclusion: Patients with pleural malignancy spend a significant proportion of
their remaining time in hospital. The majority in our audit died in acute hospital
units, often with symptomatic pleural effusion. Few died at home or in specialist
palliative care facilities.

P4631
Educational opportunities provided by a specialist pleural diseases clinic
Maryam Ahmed, Jane Whittingham, Helen E. Davies. Department of Respiratory
Medicine, University Hospital Llandough, Cardiff, United Kingdom
Background: Recent BTS guidelines strongly recommend the use of thoracic
ultrasound (TUS) prior to any pleural procedure. With the instigation of the European Working Time Directive and speciality-based ward care, time for training
in pleural interventions is limited despite it being a requisite in the UK training
curriculum.
Aim: A weekly specialist pleural diseases clinic was established in May 2011
allowing dedicated clinic time for patients who require pleural intervention. The
clinic also provides practical training for specialist respiratory trainees. Junior
(FY, CMT) doctors were encouraged to attend and observe +/– perform pleural
interventions in a closely supervised environment.
Method: A retrospective analysis of patients and trainees attending the clinic
during its first 6 months (01/06/11-30/11/11).
Results: 134 patients were seen (mean 5, range 2-10 weekly), all patients had
bilateral TUS. An average of 3 procedures was performed weekly. A respiratory
registrar attended 80% of the clinics. Junior trainees were present for 65% of
procedures. Respiratory trainees achieved the requisite numbers for RCR Level 1
competency after 5 (mean) clinics.
Conclusion: Development of a pleural disease clinic has contributed to an improvement in the training of junior doctors. Respiratory trainees are able to learn
TUS on a 1:1 basis and be observed during acquisition of RCR level 1 competency. Didactic lectures and practical teaching sessions already exist for the junior
doctors. This clinic enhances the hands-on training available providing dedicated
patient-based opportunities. This is necessary to ensure all trainees gain proficiency
in the core pleural procedures needed in general hospital medical practice.

P4632
Can serum (CRP) levels estimate the outome of talc pleurodesis in malignant
pleural effusions?
Khaled Hassaan, Mohamed Fathy. Chest, Zagazig University Hospital, Zagazig,
Egypt Clinical Pathology, Zagazig University Hospital, Zagazig, Egypt
Objective: To evaluate whether serum C-reactive protein (CRP) could help to
predict the success rate and/or side effects of pleurodesis.
Methods: In a prospective study, 25 consecutive patients with recurrent and
biopsy-proven malignant effusions were included. Five grams of talc mixed in 150
ml of normal saline were administered via tube thoracostomy. Serial determinations of CRP were made in serum at the beginning of pleurodesis (baseline), and
24 h and 72 h after the procedure. Successful therapy was defined as a complete
absence or minor re-accumulation of pleural effusion one month after pleurodesis.
Results: Pleurodesis was successful in 22 of 25 patients (88%). The patients
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had significantly higher serum CRP levels at 24 h and 72 h than at baseline (p
<0. 001). Mean serum CRP levels at baseline, 24th h and 72nd h were 4.5±3.5
mg/dL, 25.3±5.6 mg/dL and 75.5±15.6 mg/dL, respectively. Mean serum CRP
levels were significantly higher in patients with successful pleurodesis compared
with unsuccessful patients (baseline: 4.5±3.5 mg/dL & 4.4±2.5 mg/dL; at 24h:
25.3±5.6 mg/dL & 6. 5±3.5 mg/dL; at 72h: 75.5±15.6 mg/dL & 8.7±4.6 mg/dL,
respectively) (p < 0. 001). Complications were not serious, and the most common
side effects included fever (20%) and chest pain (40%). Patients with complications
had a tendency to higher serum CRP levels at the 72nd h (75.5 mg/dL & 72.7
mg/dL), but this was not statistically significant (p=0.143).
Conclusion: The inflammatory response in the pleural cavity due to talc pleurodesis is reflected in the systemic circulation, and high serum CRP after chemical
pleurodesis, is a good predictor of the success in pleurodesis.

P4633
Clinical characteristics, treatment and survival outcomes in malignant
mesothelioma
Serdar Berk 1 , Ömer Tamer Dogan 1 , Saadettin Kiliçkap 2 , Kürsat Epöztürk 1 ,
Ibrahim Akkurt 1 , Zehra Seyfikli 1 . 1 Department of Chest Diseases, Cumhuriyet
University, Faculty of Medicine, Sivas, Turkey; 2 Department of Medical
Oncology, Cumhuriyet University, Sivas, Turkey

months; p=0.005). The 6, 12, 18, and 24-month survival rates were significantly
improved with PBCT plus SC compared to SC alone (72%, 43%, 19%, and 2%
vs. 49%, 31%, 11%, and 1%).
Conclusion: The survival of patients with MM improved in patients treated with
PBCT. The survival advantage continued 12- and 24-month after the initial time
of combination chemotherapy.

481. Lung injury, respiratory muscles and
mechanical ventilation
P4634
Effect of imatinib and nilotinib on lipopolysaccharide-induced acute lung
injury during neutropenia recovery in a mouse model
Sook Young Lee, Chin Kook Rhee. Internal Medicine, Catholic University of
Korea, Seoul, Republic of Korea

Objective: We aimed to evaluate the clinical, radiological and survival features of
patients with MM.
Methods: The study included 228 patients who were followed up in our center
between 1993 and 2010 with the diagnosis of MM.
Results: The mean age was 59.1 years in men and 58.7 years in women
(male/female=1.4). Environmental asbestos exposure was present in 86% of the
patients for a mean duration of 40±20 years. Closed pleural needle biopsy was
the most common diagnostic procedure (56.4%). One hundred-thirteen (66%) patients were treated with platinum-based combination chemotherapy (PBCT) plus
supportive care (SC) and 67 (34%) patients received SC alone.
The median follow-up time was 10.0 months. The median overall survival was
significantly improved with PBCT plus SC compared to SC alone (11.4 vs. 5.1

Objective: Neutropenia recovery is associated with deterioration in oxygenation
and exacerbation of pre-existing pulmonary disease. We aimed to evaluate effect
of imatinib and nilotinib on lipopolysaccharide (LPS) - induced acute lung injury
(ALI) during neutropenia recovery in a mouse model.
Method: We developed a mouse model of ALI during neutropenia recovery.
Cyclophosphamide was administrated to induce neutropenia. During neutropenia
recovery, ALI was induced by intratracheal instillation of LPS. Imatinib or nilotinib
was administrated during neutropenia recovery.
Result: The numbers of inflammatory cells and neutrophil in bronchoalveolar
lavage fluid in imatinib or nilotinib group were significatly lower than LPS group.
Imatinib or nilotinib administration significantly reduced wet/dry ratio and ALI
score. The level of myeloperoxidase and tumor necrosis factor-α in imatinib or
nilotinib group were significantly lower than LPS group. Attenuation of ALI by
imatinib or nilotinib was associated with PDGFRβ and C-kit pathway.
Consult: Imatinib or nilotinib effectively attenuated LPS-induced ALI during
neutropenia recovery.

P4635
Effect of curcumin on LPS-induced neutrophil activation and acute lung
injury
Hyejin Jeong 1 , Chihyeong Yun 2 . 1 Department of Anesthesiology and Pain
Medicine, Chonnam National University Medical School, Gwangju, Korea;
2
Department of Cardiothoracic Surgery, Chonnam National University Medical
School, Gwangju, Korea
Curcumin has antioxidant, antitumor, and anti-inflammatory properties. Neutrophils play an important role in the development of organ dysfunction associated
with severe infection. This study was performed to evaluate the effects of curcumin
on lipopolysaccharide (LPS) - induced neutrophil activation and acute lung injury.
To assess the anti-inflammatory effect of curcumin on LPS induced neutrophil
activation, neutrophils from human blood were incubated with various concentrations of curcumin (0, 1, 10, 50 and 100 nM) and LPS (100 ng/ml). The protein
levels for interleukin (IL)-6, 8 and tumor necrosis factor (TNF)-α were measured
using ELISA 4 hr after incubation period. To elucidate the intracellular signaling
pathway, We measured the levels of phosphorylation of p38 mitogen activated
protein kinases (p38), extracelluar signal-regulated kinase (ERK)1/2 and c-Jun
amino-terminal kinases (JNK) with western blot analysis and nuclear levels of
nuclear factor (NF)-κB with electrophoretic mobility shift assays 0.5 hr after incubation period. We also examined the effect of curcumin (60mg/kg, IP) on acute
lung injury and mortality of mouse treated with LPS(20 mg/kg, IP) to determine
whether these effects of curcumin also have in vivo significance.
Curcumin attenuated LPS - induced neutrophils activation including expression of
p38, JNK, NF-κB, IL-6, 8 and TNF-α. Mouse treated by Curcumin were protected
from LPS-induced lung injury, as determined by wet/dry weight ratio, lung injury
score and IL-6, 8 and TNF-α in bronchoalveolar lavage fluid (BALF) levels and
mortality.Curcumin can attenuate LPS - induced acute lung injury and mortality
via the attenuation of neutrophil activation caused by LPS.

Figure 1. The distribution of the patients with regard to treatment modalities.

P4636
Hydrogen gas inhalation ameliorates direct lung injury and indirect
contralateral lung injury in a murine aspiration pneumonia model
Yuki Nishikawa 1 , Kenichi Kokubo 1,2 , Ryuji Hataishi 3 , Toshihiro Shinbo 2 ,
Minoru Hirose 1,2 , Noriyuki Masuda 2,3 , Hirosuke Kobayashi 1,2 . 1 Graduate
School of Medical Sciences, Kitasato University, Sagamihara, Kanagawa, Japan;
2
School of Allied Health Sciences, Kitasato University, Sagamihara, Kanagawa,
Japan; 3 School of Medicine, Kitasato University, Sagamihara, Kanagawa, Japan
Figure 2. Kaplan-Meier survival curves for malignant mesothelioma patients receiving platinumbased combination chemotherapy plus supportive care and patients receiving supportive care
alone.

Aim: Accumulated leukocytes in the lungs produce several inflammatory cytokines and reactive oxygen and nitrogen species (ROS and RNS), which will
induce ALI/ARDS. It has been reported that hydrogen (H2 ) gas has potential as
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eliminating highly reactive ROS and RNS. The aim of the present study was to
clarify the effect of H2 gas inhalation on direct lung injury and indirect contralateral
lung injury.
Methods: Anesthetized C57BL/6J male mice were intubated, and 5 μl of 0.1N HCl
was administered to the left lung. Mice were randomly grouped to saline treatment
instead of HCl (Sham), HCl-treatment (HCl), and 2% H2 gas inhalation with the
HCl-treatment (HCl-H2 ) groups. Extra-vascular wet to dry ratio, myeloperoxidase
(MPO) activity in the treated left lung and untreated right lung, and serum IL-6
level were evaluated 4 hrs after the treatment.
Results: This aspiration pneumonia model induced direct lung injury and contralateral lung injury. The extra-vascular wet to dry ratios of the left and right
lungs were significantly larger in the HCl group compared to the Sham and the
HCl-H2 group (n=10, P<0.01), suggesting that H2 gas was effective not only in
the direct injured lung but also in contralateral lung. MPO activity of the left lung
was also significantly larger in the HCl group compared to those in the Sham and
HCl-H2 groups (n=3, P<0.05). IL-6 was increased in the HCl group, but it did
not statistically differ to the level in the HCl-H2 group, suggesting H2 gas did not
interfere in the cytokine production.
Conclusion: H2 gas inhalation ameliorated direct lung injury and indirect contralateral lung injury in a murine aspiration pneumonia model.

P4637
Protective effects of keratinocyte growth factor-2 on warm ischemia
reperfusion lung injury in rats
Xiaocong Fang 1 , Haiyan Ge 1 , Xun Wang 2 , Xiangdong Wang 1,3 , Chunxue Bai 1 ,
Jin Bi 1 , Lin Tong 1 , Yuanlin Song 1 . 1 Pulmonary Medicine, Zhongshan Hospital,
Fudan University, Shanghai, China; 2 Pulmonary Medicine, Wuxi No.2 People’s
Hospital, Nanjing Medical University, Wuxi, China; 3 Biomedical Research
Center, Zhongshan Hospital, Fudan University, Shanghai, China
Introduction: Ischemia reperfusion injury manifests as acute lung injury due to
the injury of both the endothelium and epithelium. Keratinocyte growth factor-2
(KGF-2) was previously demonstrated to play an important role in the repair of
alveolar epithelial damage. Recently, it was also reported to help maintain the
barrier function of capillary monolayers.
Objective: Investigate the potential effects of KGF-2 on ischemia reperfusioninduced lung injury and the related mechanisms.
Methods: KGF-2 (2.5-10mg/kg) was administered intratracheally to rats 3 days
before surgery. Then the left lung in rats was subjected to ischemia for 60 minutes
and reperfusion for 180 minutes. Lung morphology, blood gas analysis, total cell
number and protein concentration in the bronchoalveolar lavage fluid were measured. The protective effects of KGF-2 on endothelial cells and related mechanisms
were evaluated in vitro.
Results: Pre-treatment with KGF-2 effectively inhibited lung edema, inflammatory
cell infiltration, protein exudation and the release of inflammatory cytokines.

Figure 1

In vitro study demonstrated that KGF-2 could inhibit endothelial cell apoptosis,
enhance migration, and maintain the integrity of the blood-gas barrier. Phosphoinositide 3-kinase inhibitors can attenuate the protective effect of KGF-2 in
endothelial cells.
Conclusion: KGF-2 may serve as a candidate novel therapy in ischemia reperfusion
induced lung injury.

P4638
Resistive breathing induces matrix metalloproteinases-9 and -12 expression
in the lung
Dimitrios Toumpanakis 1 , Olga Noussia 1 , Ioanna Sigala 1 , Tatianna Michailidou 1 ,
Vasso Karavana 1 , Charalampos Roussos 1 , Stamatios Theocharis 2 ,
Theodoros Vassilakopoulos 1 . 1 1st Pulmonary Services and Critical Care
Department, University of Athens, Greece; 2 1st Department of Pathology,
University of Athens, Greece
Resistive breathing (RB), encountered in obstructive airway diseases, is associated
with large negative intrathoracic pressures and has been recently shown to induce
acute lung injury and inflammation. Matrix metalloproteinases (MMP)-9 and -12,
implicated in the pathogenesis of both asthma and COPD, are upregulated by
inflammation and by mechanical stress per se. We hypothesized that RB induces
MMP9 and -12 expression and activity in the lung.
Anesthetized, tracheostomised rats were breathing through a 2-way valve. The
inspiratory line was connected to a resistance setting peak tracheal pressure at 50%
of maximum (RB). Quietly breathing animals served as controls. After 3 and 6hrs
of RB, bronchoalveolar lavage (BAL) was performed to measure cell count and
cytokine levels by ELISA. Lung injury was evaluated by histology. MMP9 lung
levels were measured by zymography and immunohistochemistry (IHC). MMP12
was detected by IHC. Alveolar macrophages from normal rats were incubated
with BAL fluid from rats that underwent RB. MMP9 activity was measured in cell
supernatants by zymography.
After 3 and 6hrs of RB, lung injury was detected by histology. Increased numbers
of alveolar macrophages and neutrophils (p<0.05) and increased levels of IL1b
and IL6 (p<0.01) were measured in the BAL following 6hrs of RB. MMP9
activity raised by 2-fold after 6hrs of RB (p<0.001). MMP9 was detected in
alveolar macrophages and epithelial cells. After 3 and 6hrs of RB, increased levels
of MMP12 were detected in alveolar macrophages. BAL fluid from animals that
underwent 6hrs of RB, induced MMP9 in supernatants by 7.5-fold (p<0.001).
In previously healthy rats, RB resulted in increased MMP9 and -12 expression in
the lung.

P4639
Study of cardiac and hemodynamic changes with airway pressure release
ventilation and pressure control ventilation in children with acute respiratory
distress syndrome
Hamdy Hamed Abo-Hagar, Rania Gaber, Gehan H. Abo El-Magd. Pediatric,
Faculty of Medicine, Tanta University, Tanta, Gharbia, Egypt Cardiology, Faculty
of Medicine, Tanta University, Tanta, Gharbia, Egypt Chest, Faculty of Medicine,
Tanta University, Tanta, Gharbia, Egypt
Background: Acute respiratory distress syndrome (ARDS) is associated with
high morbidity and mortality. Airway pressure release ventilation (APRV) was
suggested to be a suitable mode for ventilating such patients with less liability of
lung injury.
Aim: To compare the effect of APRV and pressure control ventilation (PCV) on
cardiac and hemodynamic functions in children with ARDS.
Patients and Methods: Twenty children aged 1-14 years fulfilling ARDS criteria
were included. The following parameters were recorded after ventilating the patients on PCV and APRV: ventilation parameters [peak inspiratory pressure (PIP)
and mean airway pressure (MAP)], oxygenation parameters PaO2 /FiO2 ratio and
oxygen delivery, hemodynamic parameters and urine output.
Results: PIP significantly decreased from 29±7 with PCV to 24±4 cmH2 O with
APRV, while MAP was significantly higher during APRV(17±5) than during PCV
(13±3(cmH2 O. PaO2 /FiO2 ratio increased significantly from 265±25 during PCV
to 295±33 during APRV. Oxygen delivery increased significantly from 865±98
during PCV to 1196±127 ml/min during APRV. Cardiac index increased significantly from 3.2±0.2 during PCV to 4.1±0.3 l/min/m2 during APRV. Urine output
increased significantly from 0.78±0.1 during PCV to 0.97±0.2 ml/kg/h during
APRV. The use of sedatives and inotropics were decreased significantly during
APRV compared to PCV.
Conclusions: APRV may be a suitable mode for ventilating ARDS patients providing better lung recruitment and oxygenation, avoiding more lung injury and
cardiac compromise compared with pressure control ventilation.

P4640
Protease-antiprotease imbalance in airway secretions in subjects with acute
respiratory failure
Jennifer Acevedo, Maria Srinivasan, Mario Ponce, Samuel Rosero,
Adriana Amelinckx, Philip Whitney, Michael Campos, Michael Campos.
Medicine, Univeristy of Miami, FL, United States
Studies have shown that in the acute respiratory distress syndrome (ARDS) there
is protease-antiprotease imbalance, reflected as an increase in the ratio of Human
Neutrophil Elastase (HNE) to several protease inhibitors in BAL and plasma. This
imbalance can be related to the pathophysiology of ARDS and may correlate
with clinical outcomes. The purpose of the study was to determine if similar
protease-antiprotease imbalance could be detected in airway secretions in subjects
at risk of developing ARDS.
Free HNE activity (HNEA) and levels of the protease inhibitors alpha-1 antitrypsin (AAT) and secretory leukocyte protease inhibitor (SLPI) were measured in
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samples of endotracheal aspirates samples collected serially in subjects intubated
because of acute respiratory failure in a medical ICU (n=42 subjects, 10 eventually
developed ARDS).
Contrary to reports studying BAL, we observed that free elastase activity is reduced in airway secretions of subjects that develop ARDS compared to subjects
that did not. No differences were noted in AAT and SLPI concentrations in airway
secretions among these groups. HNEA/AAT and HNEA/SLPI ratios were reduced
in 19 subjects. In ARDS subjects, levels of HNEA returned to normal the first day
after the onset of ARDS. There were no differences in survival between subjects
who had detectable free HNEA compared with those that did not.
Analysis of protease-antiprotease balance in airway secretions of subjects with
acute respiratory failure is not useful to discriminate subjects who develop ARDS
and does not correlate with survival.

P4641
Is lactate a prognostic factor in acute cardiogenic pulmonary edema (ACPE)?
Caterina Bonino 1 , Valentina Rosti 2 , Chiara Travierso 2 , Federico Piffer 2 ,
Stefano Aliberti 3 , Giovanna Guiotto 4 , Giuseppina Petrelli 5 , Antonio Voza 6 ,
Antonio Villa 7 , Roberta Marenzi 8 , Anna Maria Brambilla 1 , Roberto Cosentini 1 .
1
Emergency Department, Fondazione IRCCS Ospedale Maggiore Policlinico,
Milano, Italy; 2 Respiratory Medicine Department, University of Milan,
Fondazione IRCCS Ospedale Maggiore Policlinico, Milano, Italy; 3 Respiratory
Medicine Department, San Gerardo Hospital, Monza, Milano, Italy; 4 Emergency
Department, San Paolo, Napoli, Italy; 5 Emergency Department, San Benedetto
del Tronto Hospital, San Benedetto del Tronto, Italy; 6 Emergency Department,
Humanitas Hospital, Milano, Italy; 7 Emergency Department, Fatebenefratelli e
Oftalmico Hospital, Milano, Italy; 8 Emergency Department, San Carlo Hospital,
Paderno Dugnano, Milano, Italy
ACPE is a common cause of admission to Emergency Dpt(ED).
Lactate levels are a key factor in critical patients.
Aim: To investigate in ACPE patients relationship between high lactate levels
(HLL) on admission (T0) and clinical failure and lactate clearance (LC) calculated
in first hours(T1)and clinical failure.
Methods: Prospective, observational, multicentric, web-based study on ACPE
patients admitted to18 EDs. HLL: ≥2mmol/L. LC: (LactateT0–LactateT1)/Lactate
T0. Clinical failure: in-hospital mortality, ACPE mortality and IOT.
Results: From May2009 to June2011, 475 patients were enrolled. 46patients were
clinical failure. Table1 shows data on admission. There was no significant difference in lactate level on admission. We calculated LC in 392patients. 42patients
were clinical failure. There was a significant difference between LC in clinical
success (0,31±0,66) and in clinical failure (0,08±0,59).
Table 1
Variables
Sex M/F
Age
RR (breaths/min)
HR (bates/min)
PAM (mmHg)
pH
pCO2 (mmHg)
HCO3 (mEq/L)
Lactate T0 (mmol/L)
Hb (gr/dl)
Device O2 tp
Device NIV

Clinical success

Clinical failure

P

234/195 (n=429)
79,02±10,3 (n=429)
32,49±7,19 (n=399)
107,19±23,24 (n=429)
116,15±25,69 (n=429)
7,29±0,12 (n=429)
51,08±15,61 (n=428)
23,65±4,95 (n=424)
2,95±2,32 (n=429)
13,24±2,49 (n=419)
90/426 (21%)
336/426 (79%)

24/22 (n=46)
84,17±9,38 (n=46)
33,69±7,81 (n=45)
104,24±25,37 (n=46)
105,90±26,08 (n=46)
7,29±0,11 (n=46)
48,72±16,96 (n=46)
23,30±6,97 (n=46)
3,37±2,89 (n=46)
12,86±2,49 (n=46)
9/45 (20%)
36/45 (80%)

Non significant
< 0.05
Non significant
Non significant
< 0.05
Non significant
Non significant
Non significant
Non significant
Non significant
Non significant
Non significant

Conclusions: We observed that in ACPE patients HLL on admission are not
predictive of clinical failure but reduction of lactate independently of baseline
levels is associated with clinical success.

P4642
Aminophylline increases ventilation and abdominal muscle contractility in
awake canines
Jenny Vannessa Jagers, Michael Ji, John Kortbeek, Paul A. Easton. Critical Care,
University of Calgary, AB, Canada
Aminophylline (Amino) is still used in treatment of COPD. However, effects of
Amino on ventilation and respiratory muscles are uncertain. Utilizing implants in
awake canines, we examined the effects of Amino on costal diaphragm (Jagers et
al. Resp Phys, 2009). Here we study the effect of Amino on abdominal muscles of
expiration, by measurement of the transversus abdominis (TA).
Sonomicrometry transducers and EMG electrodes were implanted in the left TA.
After recovery, the animals were studied awake, breathing through a mask. Airflow, ETCO2 , heart rate, muscle length, and moving average EMG were recorded
during room air, and CO2 stimulation, before and after Amino. Output included
breath-by-breath breathing pattern, muscle shortening, peak EMG, PaCO2 and
heart rate. Results are shown at room air and 3 levels of CO2 .
For N=6 dogs (mean wgt 29.8 kg) studied after 25 days, minute ventilation, tidal
volume, and respiratory frequency increased significantly with Amino, during
resting breathing and all levels of CO2 . Mean aminophylline was 72 umol/L

(therapeutic range 55-110 umol/L). TA shortening increased significantly with
Amino while TA EMG activity remained unchanged, consistent with increased
contractility of the TA with Amino.

In awake, intact, canines, after Amino, TA contractility is increased, as shown by
greater muscle shortening per EMG. This enhanced action of expiratory muscles
occurs at therapeutic levels of Amino.

P4643
Severity of ventilator induced lung injury does not contribute to ventilator
induced diaphragmatic dysfunction
Christian Bruells 1 , Kathy Reiss 3 , Ashley Smuder 2 , Matthew Hudson 2 ,
Bradley Nelson 2 , Stefan Uhlig 3 , Scott Powers 2 . 1 Department of Anesthesiology,
Aachen University Clinic of the RWTH Aachen, Aachen, Germany; 2 Inst of
Applied Physiology and Kinesiology, College of Human Health and Performance,
University of Florida, Gainesville, FL, United States; 3 Inst. of Pharmacology and
Toxicology, RWTH Aachen, Aachen, Germany
Mechanical ventilation (MV) is a life-saving intervention for patients with respiratory failure. Even 12h of MV can promote diaphragmatic contractile dysfunction and atrophy (referred to as ventilator-induced diaphragmatic dysfunction,
VIDD).The pathophysiology remains unclear but could be linked to inactivity,
the physiological impact of positive pressure ventilation (PPV) on the diaphragm
and/or ventilator-induced lung injury (VILI).
We tested the hypothesis, if negative pressure ventilation (NPV) compared to PPV
will diminish VIDD.
The concomitant influence of VILI on VIDD was also examined.
Rats were ventilated with either PPV or NPV or breathed spontaneously (control)
for 12h.
We measured diaphragmatic contractile properties, fiber size and markers of oxidative damage. Lungs were histologically examined and cytokine levels were
assayed in bronchoalveolar lavage for evidence of VILI.
Compared to control, both PPV and NPV resulted in significant oxidative damage
to the diaphragm along with fiber atrophy and contractile dysfunction. No significant differences existed in these measures between PPV and NPV groups. Both the
PPV and NPV groups experienced VILI, graded by histologic scores or cytokines.
Note, that the severity of VILI varied between animals within both the PPV and
NPV groups. Nonetheless, the severity of VILI was not significantly correlated
with the degree of VIDD.
Both PPV and NPV promote VIDD and VILI. The magnitude of VILI is not
correlated with the degree of VIDD. Although these findings do not eliminate the
possibility that VILI may play a role in VIDD, our results are consistent with the
concept that diaphragmatic inactivation as major contributor to VIDD.

P4644
Contributions of rib cage (RC) and abdomen (AB) to tidal volume are useful
indicators for the assessment of difficult-to-wean patients
Rita Priori 1,2 , Biswajit Chakrabarti 3 , Robert Angus 3 , Nick Duffy 3 ,
Robert Parker 3 , John O’Reilly 3 , Verity Ford 3 , Helen Ashcroft 3 , Karen Ward 3 ,
Peter M.A. Calverley 2 , Andrea Aliverti 1 . 1 Dipartimento di Bioingegneria,
Politecnico di Milano, Milano, Italy; 2 Clinical Sciences Centre, Aintree
University Hospital, University of Liverpool, United Kingdom; 3 Weaning and
Long Term Ventilation Service, Aintree Chest Centre, Aintree University Hospitals
NHS Foundation Trust, Liverpool, United Kingdom
Respiratory muscles impairment is an important determinant of the need for mechanical ventilation (MV) in difficult-to-wean patients. We investigated whether
the relative contribution of rib cage (RC) and abdomen (AB) to tidal volume was
a useful indicator of successful weaning from MV.
The contribution of RC and AB volume changes to tidal volume (Vt) were measured by opto-electronic plethysmography in 7 difficult-to-wean patients, during
20’ of MV and 20’ of spontaneous breathing (SB) after disconnection from MV.
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Recordings were repeated at 3 weaning stages: A) tracheostomy and invasive
ventilation; B) tracheostomy and non-invasive ventilation (NIV); C) decannulation
and NIV. The compartment with the highest % contribution to Vt at the start of
weaning (stage A) was defined as predominant compartment (PC), the other as
secondary compartment (SC). PC was the rib cage in 5 patients and AB in 2.
During SB, the contributions of PC and SC became progressively similar from
stage A to C, with no significant differences at stage C (see figure).

Our results show that in difficult-to-wean patients the contribution to tidal volume
of RC and AB becomes progressively more homogeneous as MV dependency
decreases during weaning. Accurate monitoring of RC and AB contributions to Vt
provides therefore useful indications for weaning assessment.

P4645
Abdominal muscle action during sustained hypoxia
Michael Ji 1 , Masato Katagiri 2 , Teresa Kieser 1 , Paul Easton 1 . 1 Department of
Critical Care Medicine, University of Calgary, AB, Canada; 2 Respiratory
Medicine, Kitasato University, Sagamihara, Kanagawa, Japan
Introduction: Classical studies suggest that expiratory neuronal activity is inhibited by hypoxia, and action of expiratory muscles during hypoxia is controversial.
Isocapnic hypoxia sustained 20-60 minutes elicits a biphasic ventilatory response
(roll-off), with initial peak followed by decline to a plateau. We demonstrated
during sustained hypoxia, parasternal muscle activity rolls off with ventilation
(ERJ 2011;38.S55).
Aim: To study ventilation and action of the abdominal expiratory muscle, Transversus Abdominis (TA), during sustained hypoxia in awake canines.
Methods: After implantation of sonomicrometry transducers and EMG electrodes
in TA, and full recovery, we measured airflow, SpO2, ETCO2, mavg EMG and
shortening (SHORT) of TA, during room air breathing (BASE) followed by 25
minutes of isocapnic hypoxia (mean 79.9% SpO2). The canines were awake,
breathing through a mask. We report results 2-3 min after reaching SpO2 80%
(PEAK) and final 5 min (PLATEAU) of sustained hypoxia, then room air breathing
(RECOVERY).
Results: For N=9 (mean 28.7 kg, 27 days post implant), minute ventilation and
tidal volume increased significantly from BASE to PEAK, then decreased to
PLATEAU (p<0.01). Concurrently, mean EMG and SHORT of TA increased
significantly from BASE to PEAK, then attenuated to PLATEAU (p<0.01).

Conclusion: During sustained isocapnic hypoxia, the abdominal expiratory muscle,
TA, is markedly activated during initial hypoxia, then attenuated with prolonged
hypoxia.

sufficient ventilation if the lungs are spontaneously emptying and dangers of
barotrauma may occur. Here we present a valve [1] as a bi-directional manual
respiratory pump which low flow during inspiration (by reducing gas supply to
the valve) and increased flow during expiration, by increasing gas supply to the
valve, permitted more effective venturi effect and efficient expiration, with low gas
consumption.

The effectiveness of the valve was tested in vitro. The valve permitted to shorten
the expiratory time and achieve higher minute volumes (i.e. volumes of 7L/min
of gas or higher), as compared with the ventilation with the similar transtracheal
cannula without variable flows (volumes achieved were about 4L/min). Variable
flow provided shortening of the inspiratory time and efficient expiratory aid, and
permitted I:E ratios of 1:1, or even the inverse ratio ventilation. Satisfactory lung
ventilation can be assured with transtracheal ventilation with a bidirectional manual
respiration valve with variable gas flow.
Reference:
[1] Konrad Meissner, et al., Successful Transtracheal Lung Ventilation using a
Manual Respiration Valve-an in vitro and in vivo Study, Anesthesiology. 2008
Aug;109(2):251-9.

P4647
Effects of anesthesia, muscle paralysis and controlled ventilation on gas
exchanges evaluated by DLCO and pulmonary surfactant protein B:
Preliminary results
Fabiano Di Marco 1 , Daniele Bonacina 2 , Emanuele Vassena 2 , Elena Pitino 2 ,
Piergiuseppe Agostoni 3 , Stefano Centanni 1 , Roberto Fumagalli 4 . 1 Toraco
Polmonare e Cardiocircolatorio, Univerità degli Studi di Milano, Italy; 2 Anestesia
Rianimazione, Azienda Ospedaliera San Gerardo, Università Milano-Bicocca,
Monza, Italy; 3 Scienze Cardiovascolari, Università di Milano, Italy; 4 Anestesia e
Rianimazione Ospedale di Niguarda, Università Milano-Bicocca, Milano, Italy
A recent study demonstrated that patients with no evident pulmonary disease,
after at least 24 hours of mechanical ventilation, show a significant worsening of
pulmonary gas exchange evaluated through DLCO (diffusing capacity of the lung
for carbon monoxide). This worsening may be caused by an early alteration of
alveolar-capillary membrane caused by mechanical ventilation itself, as previously
demonstrated on animal models. We evaluated, in patients with no pulmonary
diseases undergoing elective surgery, the effect of anesthesia, muscle paralysis and
invasive controlled ventilation on DLCO, and the plasmatic levels of pulmonary
surfactant protein B (SPB), an alveolar-capillary membrane anatomical damage
marker. To date we enrolled 11 patients. In comparison to pre-surgery data, we
found, just after anesthesia and paralysis, a significant reduction of DLCO (from
15.6±4.8 to 8.2±2.1 mLmm Hg-1min-1, p<0.001), due to a reduction of both
lung volume (end-expiratory lung volume, EELV, from 2.8±1.3 to 1.5±.6 L,
p<0.001), and the coefficient of diffusion (KCO, from 4.5±.8 to 3.7±.7 mLmm
Hg-1min-1L-1, p=0.032). After this point DLCO, EELV, and KCO did not change
significantly at 1 and 3 hours of surgery. Our preliminary results show that anesthesia and paralysis themselves can impair gas exchange, through an alteration not
only limited to lung derecruitment. The precocity of this phenomenon, however,
does not support the hypothesis of a biological effect” on the alveolar-capillary
membrane, but a physical effect”, with no modification after 3 hours of invasive
controlled ventilation. The SPB analysis is still ongoing.

P4648
Prognostic factors of COPD patients admitted in ICU for acute exacerbation
requiring invasive ventilation
Sabrina Lenel, Julien Monconduit, Vincent Jounieaux, Claire Andrejak.
Respiratory Diseases, Teaching Hospital, Amiens, France

P4646
Transtracheal lung ventilation with a manual respiratory valve with a
variable flow
Dragan Pavlovic, Wolfgang Fischer. Anesthesiology, Universitetsmedizin,
Greifswald, Germany
In cannot-intubate, cannot-ventilate situations, a lung ventilation through a thin
transtracheal cannula may be attempted. However, it may be impossible to achieve

Background: For patients with chronic obstructive pulmonary disease (COPD),
the first acute exacerbation requiring mechanical ventilation is a breaking point in
the disease.
Methods: We conducted a retrospective study to estimate the cumulative survival
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of COPD patients after their first intubation and the prognostic factors of these
patients.
Results: Between January 2000 and December 2010, 110 patients (50.9% stage
III and 30.6% stage IV according to GOLD) were admitted in intensive care unit
(ICU) for acute exacerbation of their COPD. The main aetiologies of the acute
respiratory failure were pneumonia (n=40) and acute cardiac failure (n=30). ICU
mortality was 22% and the median survival time was 68 months. In cox multivariate
analysis, three independent prognostic factors were found: admission in ICU for
proved infectious exacerbation (HR=1.83; 95%CI [1.01-3.34], p=0.047), GOLD
Stage III and IV (HR= 3.78; CI 95% [1.44-9.92], p=0.007) and acute renal failure
(HR=5.79; CI95% [3.01-11.20], p<0.0001).
Conclusion: Cumulative survival of COPD patients were with acute respiratory
failure depends mainly on severity of COPD, exacerbation aetiology and associated
acute renal failure.

482. Paediatric respiratory epidemiology.
Wheeze: where, how and why?
P4649
Secular trends in childhood obesity, asthma, eczema and hayfever over 45
years
Sarah Smith 1 , Lorna Aucott 2 , Nara Tagiyeva 1 , Leone Craig 3 ,
Geraldine McNeill 3 , Steve Turner 1 . 1 Child Health, University of Aberdeen,
United Kingdom; 2 Public Health, University of Aberdeen, United Kingdom;
3
Public Health Nutrition Research Group, University of Aberdeen, United
Kingdom
Background: The childhood asthma “epidemic” which took place during the
1980s and 1990s is at least partly explained by changes in lifestyle. Childhood
obesity prevalence has also risen, reflecting lifestyle changes. Here we tested the
hypothesis that the rise in asthma prevalence in the population paralleled that in
obesity.
Methods: A history of asthma, hayfever, eczema and wheeze in the last three
years was obtained in 1964, 1989, 1994, 1999, 2004 and 2009. Prevalence of
overweight and obesity (IOTF BMI cut-offs equivalent to 25 and 30 at age 18
years) were determined from a separate whole population survey of height and
weight at school entry in children in Aberdeen and Aberdeenshire born between
1969 and 2005.
Results: Asthma and related outcomes were determined in 17,951 children in the
six surveys and in these years height and weight were available in 29,348 children
in the separate study. The prevalence of asthma was between 4 and 28%, for
eczema between 5 and 34%, for hayfever between 3 and 27%, for recent wheeze
between 10 and 28% and for obesity between 1 and 4%. There were correlations
between prevalence at each time point for obesity and asthma (rho 0.83, p=0.042),
eczema (rho 0.94, p=0.005) and hayfever (rho 0.94, p=0.005) but not for wheeze.
There were no correlations between overweight and outcomes.

Conclusions: The simultaneous rise in both obesity and asthma might suggest a
common underlying mechanism.

P4650
Comparison of two respiratory surveys in an unselected schoolchildren
population: 1998 and 2011
Anna Maria Bozzone, Susy Martella, Francesca Ruggeri, Lorenza Chiossi, Anna
Rita Mazzotta, Francesco Biagiarelli, Mario Barreto, Maria Pia Villa. NESMOS,
Pediatric Unit, Sant’Andrea Hospital, Faculty of Medicine and Psychology,
University “La Sapienza”, Rome, Italy
Objective: To evaluate the prevalence of respiratory symptoms, atopy, and environmental factors in two different populations of Italian schoolchildren studied in
1998 and 2011 in Ronciglione (VT, Italy).
Methods: Data on children was drawn from surveys in the same elementary
school 13 years apart. A modified version of the ATS questionnaire for respiratory
symptoms was completed by parents that sought on child’s history respiratory
and smoke exposure. Measurements included spirometry, exhaled nitric oxide, and
skin-prick testing. Atopy was defined by at least a positive skin wheal of at least
3 mm.
Results: The 396 children were found similarly distributed by age and sex. (1998
Survey: 9.8±0.7yr, 86 males; 2011 Survey: 9.3±0.9 yr, 111 males). Also similar
were the prevalence of reported asthma diagnosis (1998: 13% vs 2011: 10.1%),
exercise-induced asthma, rhinitis, wheeze or cough in the past 12 months and
smoke exposure. The 2011 Survey yielded a significant increase of bronchitis in
the last 12 months (42.9% vs 14.6%, p=0.000), borderline for pneumonia (4.5% vs
1.0%, p=0.067). Prevalence of atopy in 2011 was similar to that of 1998 (32.3%
vs 25.8%). No different functional measurements were observed.
Conclusion: Our data do not support an increase of asthma prevalence among
schoolchildren of central Italy in the past 13 years. The concomitant mild decrease
of reported asthma and the increase of bronchitis in 2011 could be explained by a
shift in medical criteria and parent’s disease perception.

P4651
Elective caesarean section affects the risk of asthma medication in children
up to five years of age
Cecilia Ekeus 3 , Lennart Bråbäck 1,2 , Adrian Lowe 4 , Anders Hjern 5 .
1
Occupational and Environmental Medicine, Dept of Public Health and Clinical
Medicine, Umeå University, Umeå, Sweden; 2 Dept of Research and Development,
Sundsvall Hospital, Sundsvall, Sweden; 3 Department of Women’s and Children’s
Health, Division of Reproductive and Perinatal Health, Karolinska Institutet,
Stockholm, Sweden; 4 Centre for MEGA Epidemiology, School of Population
Health, University of Melbourne, Australia; 5 Centre for Health Equity Studies
(CHESS), Karolinska Institutet/Stockholm University, Stockholm, Sweden
It has been hypothesized that elective caesarean section is related to an increased
risk of asthma due to lack of labour and delayed microbial colonization. Few
studies have distinguished between elective and emergency caesarean sections and
the findings have not been consistent. Some studies have also observed a risk
associated with vacuum extraction.
Method: We examined the association between mode of delivery and retrieval of
asthma medication in a register based national cohort (n=205,540). Unconditional
logistic regression models were used in an analysis of all first born children aged
2-5 and 6-9 years for the outcome of inhaled steroid (ICS) use while adjusting
for potential confounders. An age-matched sib-pair analysis was also performed,
taking into account shared genetic and environmental risk factors.
Results: Analyses of first-borns demonstrated that elective caesarean section was
associated with an increased risk of ICS use in both age groups. The increased
risk remained in the sib pair analysis of 2-5 year olds (OR=1.21) and was parly
explained by shorter period of gestation (aOR=1.12). The sib pair analysis could
not confirm any association between elective caesarean section and ICS use in 6-9
year olds. Emergency caesarean section and vacuum extraction had some association with asthma medication in the analyses of first-borns but all associations
disappeared in the sib pair analyses.
Conclusion: Elective caesarean section contributed to a modestly increased risk
of asthma medication up to five years of age. The associations between emergency
caesarean section or vacuum extraction and asthma medication in the firstborns
could be caused by residual confounding.

P4652
Pregnancy complications and respiratory outcomes in very preterm infants
Luigi Gagliardi, Franca Rusconi, Monica Da Frè, Giorgio Mello,
Virgilio Carnielli, Domenico Di Lallo, Francesco Macagno, Silvana Miniaci,
Carlo Corchia, Marina Cuttini. Woman and Child Health, Ospedale Versilia, Lido
di Camaiore, Italy Unit of Epidemiology, “A Meyer” Children’s University
Hospital, Florence, Italy Unit of Epidemiology, Regional Health Agency of
Tuscany, Florence, Italy Unit of Prenatal Medicine, Careggi University Hospital,
Florence, Italy Maternal and Child Health Institute, Marche University and
Salesi Hospital, Ancona, Italy Unit of Epidemiology, Regional Health Agency of
Lazio, Rome, Italy Neonatal Intensive Care Unit, S. Maria della Misericordia
University Hospital, Udine, Italy Neonatal Intensive Care Unit, Pugliese-Ciaccio
Hospital, Catanzaro, Italy Epidemiology, International Centre on Birth Defects
and Prematurity, Rome, Italy Unit of Epidemiology, Bambino Gesù Children’s
Hospital, Rome, Italy
Very preterm infants have a high mortality and morbidity, due to a combination of
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immaturity per se, and of the underlying pathology causing preterm birth. The role
of prenatal infection on increasing the risk of bronchopulmonary dysplasia (BPD)
is still unsettled.
Aim: To test the hypothesis that infection/inflammation disorders (I) (prelabor
premature rupture of membranes, spontaneous preterm labor, infection and hemorrage) and hypertensive disorders (H) (maternal hypertension and intrauterine
growth restriction) are differently associated to in-hospital mortality and BPD.
Methods: A population-based prospective cohort of 2085 singleton infants 23 to
31 weeks gestational age (GA) born in 6 Italian regions in 2003-2005 (ACTION
study), was analyzed.
Infants born of mothers with H (31%) were contrasted with those born after I (63%)
with respect to mortality and BPD. Multivariable logistic analyses (generalized
estimating equations) were used.
Results: Mortality was 14.3%, with 48.7% of deaths occurring in the first 5 days
of life, largely due to respiratory causes. Infants born after H had more respiratory
distress syndrome than the I group (odds ratio (OR)= 1.41, 95% confidence interval (CI): 1.1-1.8, adjusted for GA, sex and antenatal steroids). 12.8% of neonates
had BPD. After adjustment for GA, H disorders had a higher risk of mortality
(OR=1.4; 95% CI:1.0, 2.0) and of BPD (OR=2.5; CI: 1.8, 3.6). Further adjustment
for maternal age, education, citizenship, and antenatal steroids did not change
results.
Conclusions: Our results support the hypothesis that pathogenetic mechanisms
involving the regulation of lung/airways size and vessels are more important than
I in the development of BPD.

P4653
Paracetamol in pregnancy and risk of wheezing in offspring: Causation or
bias?
Franca Rusconi, Lorenzo Richiardi, Enrica Migliore, Daniela Zugna 2 ,
Claudia Galassi 3 , Tiziana Nannelli. 1 Unit of Epidemiology, A Meyer Children’s
University Hospital, Florence, Italy; 2 Unit of Cancer Epidemiology, University of
Turin, CERMS, CPO-Piemonte, Turin, Italy; 3 Unit of Cancer Epidemiology, S.
Giovanni B University Hospital, CPO-Piemonte, Turin, Italy; 4 Department of
Public Health, University of Florence, Italy
Background: Many but not all studies have suggested an association between
paracetamol (P) use in pregnancy and wheezing in childhood.
Objective: To assess the relationship between P use in pregnancy and wheezing in offspring, in an Italian mother and child cohort (NINFEA cohort,
www.progettoninfea.it). To evaluate the potential role of confounding by indication of P use.
Methods: Infants born from 1076 mothers who used P were contrasted with those
born from mothers with no use of P (701) with respect to wheezing at 6-18 months
of life. P use was assessed during pregnancy and 6 months after delivery, while
wheezing was assessed 18 months after delivery.
Results: The overall prevalence of wheezing was 25% and it was more common
among infants exposed to P in pregnancy (Relative risk (RR)=1.23, 95% confidence interval (CI): 0.98-1.54). Adjustment for ever diagnosis of maternal asthma
(prevalence: 7.6%) did not change the association. After further adjustment for
maternal respiratory diseases in pregnancy (asthma episodes, influenza like illness,
bronchitis), maternal smoking and education, child sex and siblings, the RR for
wheezing was 1.06 (CI: 0.84-1.34). When we analyzed women who suffered from
headache, migraine or backache versus all the others, the risk of wheezing in
offspring was similar for mothers who used and for those who did not use P in
pregnancy for these diseases (RR 1.28; CI: 0.85-1.91 versus 1.35; 1.03-1.76).
Conclusions: The weak association found between P use in pregnancy and wheezing in offspring disappeared after adjustment, raising a problem of confounding. A
non-causal relationship is also suggested by the lack of increased risk of wheezing
for P use in “non-respiratory ”diseases.

P4654
How do patterns of wheeze change over the first 14 years of life?
Anina Pescatore 1 , Marie-Pierre Strippoli 1 , Ben Spycher 1 , Caroline Beardsmore 2 ,
Erol Gaillard 2 , Claudia Kuehni 1 . 1 Institute of Social and Preventive Medicine,
University of Bern, Switzerland; 2 Department of Infection, Immunity and
Inflammation, University of Leicester, United Kingdom
Aim: Only few studies described changes in clinical patterns of wheeze in children
over a wide age range. This study aimed to describe reported symptom patterns
in children with wheeze from age 1 to 14 yrs, focusing on indicators of wheeze
severity and triggers of attacks.
Methods: In a population-based cohort study in Leicestershire, UK, we assessed
prevalence of parent-reported wheeze and associated symptoms at ages 1, 2, 4, 6,
9 and 14 yrs. We analyzed variables related to severity (frequency of wheezing
attacks, shortness of breath, sleep disturbance and activity disturbance due to
wheeze) and triggers of wheeze (colds, exercise, food, contact with aeroallergens)
in the past 12 months.
Results: The prevalence of wheeze decreased from 36% (1446/4035) at age 1 to
16% (471/3003) at age 6 years and remained stable thereafter. Among children
with wheeze the proportion with frequent attacks (≥4) changed little from age
1 (35%) to 14 years (32%) and so did prevalence of activity disturbance, sleep
disturbance, wheeze associated with colds and food-induced attacks. In contrast,
the following symptoms became more frequent with increasing age: shortness of

breath (increasing from 54% at age 1 to 85% at age 14), wheeze apart from colds
(32% to 61%), exercise-induced attacks (26% to 71%) and aeroallergen-induced
wheeze (6% to 50%).
Conclusion: We found significant age-related changes in wheezing patterns from
infancy to adolescence. When designing questionnaires and planning studies, such
differences in patterns of wheezing illness by age should to be taken into account.
Funding: SNF PDFMP3-123162, SNF 3200B0-122341, Asthma UK 07/048.

P4655
Automated identification of asthma patients within an electronical medical
record database using machine learning
Marjolein Engelkes 1 , Zubair Afzal 1 , Hettie Janssens 2 , Jan Kors 1 ,
Martijn Schuemie 1 , Katia Verhamme 1 , Miriam Sturkenboom 1 . 1 Medical
Informatics, Erasmus University Medical Center, Rotterdam, Netherlands;
2
Pediatric Pulmonology, Erasmus University Medical Center, Rotterdam,
Netherlands
Background: Use of electronic medical record (EMR) databases for epidemiological research on asthma/COPD is increasing. A key challenge for use of these huge
databases is disease validation. The conventional method is labor intensive and
often non-systematic. One strategy to address this, is the use of machine learning
(ML) to identify cases.
Aim: To investigate the performance of ML in the automated identification of
children with asthma.
Methods: From the IPCI database, a GP database with medical records of > 1
million patients, all potential asthma patients, aged 6-18 years between 2000-2011,
were identified with a broad automated search on asthma codes, free text and
asthma drugs. First, a random sample (n=5039) of all potential cases (n=64327)
was manually reviewed by 2 MDs and categorized according to a predefined
algorithm. Second, based on this sample set, ML recognizes complex patterns to
automatically generate decision trees for case identification. Training and testing
was done by 5-fold cross validation.
Results: The sample set consisted of 6% definite, 24% probable, 2% doubtful cases
and 68% non-cases. Depending on the sampling strategy, the positive predictive
value (PPV) varies from 0.11-0.26, sensitivity (Sn) 0.57-0.94 and specificity (Sp)
0.52-0.89 for definite cases (diagnosis by specialist). For probable cases (diagnosis
by GP) PPV varies from 0.49-0.51, Sn 0.84-0.86 and Sp 0.69-0.73.
Conclusion: ML for automatic identification of asthma cases in a huge EMR
database performs well. The optimal ML method depends on the research question
e.g. incidence/prevalence studies require a method with a large Sn, while outcome
studies require a large Sp.

P4656
Persistent wheezing after bronchiolitis: 5 years of follow-up
Giulia Cangiano 1 , Paola Papoff 1 , Corrado Moretti 1 , Enea Bonci 1 ,
Alessandra Pierangeli 2 , Carolina Scagnolari 2 , Jole Rabasco 1 , Serena Salvadei 1 ,
Ilaria Cajazzo 1 , Ambra Nicolai 1 , Fabio Midulla 1 . 1 Department of Pediatrics,
“Sapienza” University, Rome, Italy; 2 Molecular Medicine Department,
“Sapienza” University, Rome, Italy
Introduction: We have previously demonstrated the association between bronchiolitis from Rhinovirus (RV) and recurrent wheezing after 1 yr follow-up
Aims and methods: Identify risk factors for persistent wheezing (PW) after 5 yrs
follow up in 162 infants (median age 2.0 m, range 7 d-11 m, 94 males) hospitalized with bronchiolitis from Respiratory Syncytial Virus (RSV), RV, Bocavirus
(hBoV), Influenza A and B, Parainfluenza 1-3, Metapneumovirus, Adenovirus and
Coronavirus detected from nasal washes with RT-PCR. Demographic and clinical
data were obtained with a structured questionnaire and from patient’s medical files.
Results: After 5 yrs follow-up 99 (61.1%) families answered to phone calls.
Children were divided in: never wheezing (NW, n=33), transient wheezing (TW,
n=31) and PW (n=26). The percentage of children with an absolute number of
blood eosinophils greater than 400 cells/μl was higher in children with PW than
in those with TW and NW (0, 0, 11.4%;p<0.02). The percentage of children
with blood CRP concentration lower than 0.8 mg/dl and absence of chest X ray
consolidations differed between children with PW, TW and NW (48.5% vs 60%
vs 74.3%;p<0.03 and 11.1% vs 17.9% vs 31.4%; p<0.06). 17.1% of children
with PW had bronchiolitis from RV comparing to 6.5% of children with TW and
3% of children who NW (p<0.06). 66.7% of infants with bronchiolitis from RV
developed PW comparing to 50% of infants with bronchiolitis from hBoV, 27% of
infants with bronchiolitis from RSV and 12.5% of infants with bronchiolitis from
RSV+hBoV.
Conclusions: Atopic predisposition and RV infection seem to predict which infant
will have PW after bronchiolitis.

853s

W EDNESDAY, S EPTEMBER 5 TH 2012
P4657
Asthma and respiratory morbidity thirty years after early childhood
bronchiolitis or pneumonia
Katri Backman 1,2 , Eija Piippo-Savolainen 1 , Heikki Koskela 3 ,
Hertta Ollikainen 1,2 , Matti Korppi 4 . 1 Department of Pediatrics, Kuopio
University Hospital, Kuopio, Finland; 2 Department of Pediatrics, University of
Eastern Finland, Kuopio, Finland; 3 Center of Medicine and Clinical Research,
Division of Pulmology, Kuopio University Hospital, Kuopio, Finland; 4 Pediatric
Research Centre, University of Tampere, Finland
Background: Recent studies have suggested that asthma in adulthood has its
origin in early childhood.
Aims: To evaluate asthma occurrence and respiratory health related quality of life
in adults after bronchiolitis or pneumonia in infancy.
Methods: A group of patients were followed since hospitalized for bronchiolitis
or pneumonia at age <24 months in 1981-82. At the age of 28-31 yrs, data on
respiratory symptoms was collected by a posted questionnaire and Saint George’s
respiratory questionnaire (SGRQ), from 60/78 former bronchiolitis and 24/46
pneumonia patients, and from 166 matched controls. The clinical study consisted
of bronchodilatation test and home peak expiratory flow monitoring; 48(62%)
and 22(48%) study subjects and 138 controls attended. Asthma was defined by
two ways: current doctor-diagnosed and current self-reported (childhood asthma
and current asthma-suggestive symptoms in adulthood; doctor diagnosed asthma
included).
Results: Both current doctor-diagnosed asthma (31.9% vs. 11.6%; adjusted
p=0.003) and self-reported asthma (36.2% vs. 15.2%; 0.004), as well as repeated on-demand use of bronchodilators (35.4% vs. 14.5%; 0.002) and regular
use of inhaled corticosteroids (20.8% vs. 8.7%; 0.023) were more common in
the former bronchiolitis group than in controls. Both former bronchiolitis and
pneumonia patients had higher total scores in SGRQ than controls: bronchiolitis
(median 4.3, IQ25-75 0.9-8.3; p<0.001), pneumonia (4.9, 1.5-15.5; 0.002), controls
(1.0, 0-5.3).
Conclusion: After hospitalization for bronchiolitis in infancy, an increased risk of
asthma, more use of asthma medication and impaired quality of life by SGRQ can
be demonstrated in adults at age 28-31 yrs.

P4658
Viral etiology of respiratory infections in children under 2 years old in Blida,
Algeria
Rachida Boukari 1 , Chawki Kaddache 1 , Fawzi Derrar 2 , Souad Touri 1 ,
Salima Fedala 1 , Nadia Ait-Sadi 1 , Djoher Hanoun 3 . 1 Pediatric Department,
Teaching Hospital, Blida, Algeria; 2 Virology Department, Pasteur Institute
Algiers, Algiers, Algeria; 3 National Public Health, National Public Health
Institute, Algiers, Algeria
Acute respiratory infection (ARI) is a leading cause of morbidity and mortality in
children especially in developing countries. Viruses are known as the predominant
causative agents of ARI. In Algeria, few data concerning these agents are available.
The aim of our study was to investigate the incidence of 10 viruses in children
under 2 years old admitted with ARI and to study demographic and clinical
differences among different virus.
Methods: Children were prospectively enrolled between December 2010 and
April 2011. A standardized questionnaire was used and a nose swab sample was
collected. These samples were tested for the detection of RSV, Influenza virus
(A/B),hRhinovirus,hMetapneumovirus,hCoronavirus,Adenovirus, Parainfluenza 13 by RT-PCR. Demographic,clinical and laboratory data were obtained. Outcome
measurements were age,breastfeeding history,clinical severity score,chest radiological findings.
Results: 117 children,median age 3 months,were recruited.A virus was detected in
82,9% of cases.The most frequently detected viruses were RSV(48%),hRhinovirus
(23%),hMétapneumovirus(22%),Adenovirus(7,5%),Influenzea (5%), parainfluenza 3 (2,5%). Co-infections were detected in 25 children (21,4%). Clinical
features associated with RSV infection were similar to those of other respiratory
viruses.Presenting symptoms between the RSV positive and RSV negative groups
were similar.
Conclusion: This study underlines the importance of viral pathogens in ARI
hospitalized children < 2 years old. RSV was the most frequently identified
virus.HMPV and RV are also important cause of ARI in children in Algeria.
Longer surveillance studies are needed to better understand the epidemiology of
viral ARI.

P4659
Wheezing and pneumonia during the first year of life: An international
epidemiological approach
Luis García-Marcos 1 , Javier Mallol 2 , Manuel Sánchez-Solís 1 , Dirceu Solé 3 , Paul
L.P. Brand 4 , EISL Study Group. 1 Pediatric Respiratory and Allergy Unit, “Virgen
de la Arrixaca” University Children’s Hospital, University of Murcia, Spain;
2
Pediatric Respiratory Medicine, Hospital El Pino, University of Santiago de
Chile (USACH), Santiago, Chile; 3 Division of Allergy, Clinical Immunology and
Rheumotology, Dep. of Pediatrics, Federal University of Sao Paulo (UNIFESP),
SP, Brazil; 4 Pediatric Pulmonology, Isala Clinic, Zwolle, Netherlands
Aims: To investigate risk factors of bronchopneumonia (BP) in wheezing (WZ)

or non-WZ infants (at least 1 episode) in the “Estudio Internacional de Sibilancias
en Lactantes" (EISL).
Methods: EISL methods were described previously (Thorax 2010;65:1004-9).
Briefly, parents from 22 centres (14 Latin American and 8 European) answered a
validated questionnaire (Int Arch Allergy Immunol 2007;144:44-50) on wheezing
and risk factors during the 1st year of life of their children. They were grouped
as BP+WZ+; BP+WZ-; BP-WZ+; and BP-WZ- (comparator). Associations (aOR
95%CI) were tested using multivariate random-effects logit models, with centre as
the panel variable.
Results: Infants grouped: BP+WZ+ 3415; BP+WZ- 913; BP-WZ+ 11688; BPWZ-18659. Among WZ+, BP was less likely to occur when correctly vaccinated
(aOR: 0.68; 0.54-0.85 vs 0.90; 0.77-1.04). Among BP+, risk factors were different
depending on WZ (table)

Parental eczema
Infant eczema
Mother smoked in pregnancy
Attended nursery school
Breast feeding 3+ months
Per additional sibling
Per additional person at home
Mould stains in household walls
University studies in mother
Pets at home
Birth weight (per additional gram)
Correct vaccination schedule

BP+ WZ+

BP+ WZ–

1.19 (1.08–1.33)
1.63 (1.49–1.79)
1.66 (1.44–1.90)
2.63 (2.33–2.97)
0.78 (0.71–0.86)
1.06 (1.03–1.10)
1.05 (1.03–1.07)
1.52 (1.38–1.67)
0.71 (0.64–0.78)
0.90 (0.83–0.99)
0.94 (0.88–1.01)
0.68 (0.54–0.85)

0.99 (0.83–1.18)
1.12 (0.96–1.31)
0.77 (0.62–0.96)
1.11 (0.91–1.37)
1.39 (1.19–1.63)
0.96 (0.91–1.00)
1.00 (0.97–1.03)
1.12 (0.94–1.32)
1.37 (1.15–1.62)
1.04 (0.89–1.22)
1.13 (1.00–1.28)
1.10 (0.73–1.65)

Conclusions: In infants who had BN during the 1st year of life, there are some
risk factors which are different for WZ+ and WZ-.

P4660
Risk factors for severe bronchiolitis – A retrospective study
Doina Anca Plesca, Felicia Cora, Eugenia Buzoianu, Mariana Moiceanu,
Victoria Hurduc. Pediatrics, Children’s Hospital “Dr.Victor Gomoiu”, Bucharest,
Romania
Introduction: Bronchiolitis is a common disease in children under 2 years old
causing ER presentation and sometimes admission. Severity of bronchiolitis (do
to acute respiratory failure) accounts for admission criteria. Children with one or
more risk factors for severe bronchiolitis (prematurity, dysmaturity, environmental
factors, neurological disease, cardiac disease, airways anomalies, immune deficiency, chronic lung disease, age under 3 months, formula feeding, RSV infection)
are among those usually admitted.
Objectives: To reveal the correlation between admissions do to bronchiolitis and
the presence of the risk factors.
Methods: A retrospective study was conducted, including 96 children under 2
years old, admitted in our hospital between November 2011 and January 2012.
The admission criteria were Wang severity score for bronchiolitis (over 6). We
have correlated the hospitalization lasting more than 5 days and/or the Wang score
for severity over 10 with the number of risk factors.
Results: All 96 children admitted had at least one risk factor for severe bronchiolitis. Children with Wang score over 10 and hospitalization lasting more than 5
days (34 children) associated at least 2 risk factors, most frequent of them being
crowded living condition (94%), male sex (73,5%), prematurity (50%), age under
3 months (47%) and other comorbidities (29%).
Conclusion: Severity of bronchiolitis correlates with number of risk factors that
coexist for the same child.

P4661
Correlation between nasal symptoms and lung function parameters in
preadolescent children
Dionisios Spyratos, Anastasios Tsiotsios, Diamantis Chloros, Evagelia Nena,
Anna-Bettina Haidich, Lazaros Sichletidis. Pulmonary Department, Aristotle
University Medical School, Thessaloniki, Greece
Introduction: Allergic rhinitis is a frequent medical condition worldwide and it
also influences considerably the children’s performance at school.
Aim: Correlation between the ISAAC (International Study of Asthma and Allergies
in Childhood) questionnaire’s data and respiratory system functional parameters
in children between 10 and 12 years old.
Methods: Parents of elementary school pupils in the Municipality of Polichni,
Thessaloniki,Greece were asked to fill in the ISAAC questionnaire. All students
underwent spirometry, rhinomanometry, IgE and eosinophils in the peripheral
blood, fraction of exhaled NO (FeNO) and skin prick tests. The control group
consisted of those children with no rhinitis symptoms.
Results: 1150 children of 11 elementary schools were included in the study. 971
questionnaires were completed (participation rate: 84.4%). One hundred forty four
students had at least one positive answer regarding rhinitis (14,8%). Of those,
20.8% presented with elevated IgE levels, 25.4% had increased blood eosinophils,
20.8% had high FeNO (>20ppb) and 45.1% had at least one positive skin prick
test. Body mass index was higher in the rhinitis group (21.1±3.3 vs 20.1±1.8
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kg/m2 , p=0.019), while the spirometric and rhinomanometric data did not differ
between the rhinitis and the control group. IAAC questionnaire’s score was positively correlated with IgE concentation (p=0.002), eosinophils (p=0.037) and the
number of positive skin prick tests (p<0.001).
Conclusion: Our study showed significant positive correlation between the ISAAC
questionnaire’s data and allergic parameters. Therefore the ISAAC questionnaire
is strongly recommended as a useful tool in primary pediatric care practice.

P4664
Chest pain in children – Evaluation of 136 consecutive cases
Tita Butenko, Marina Praprotnik, Malena Aldeco, Dušanka Lepej, Uroš Krivec.
Unit of Pulmonary Diseases, University Children’s Hospital, Ljubljana, Slovenia

P4662
Belarus Ukraine Poland Asthma Study (BUPAS) – Prevalence of asthma,
respiratory symptoms and allergic diseases in children
Grzegorz Brozek 1 , Jan Zejda 1 , Olgha Fedortsiv 2 , Andrei Shpakou 3 ,
Leonid Hryshchuk 2 , Andrei Strizhak 4 , Joshua Lawson 5 , Donna Rennie 5 .
1
Department of Epidemiology, Medical University of Silesia, Katowice, Poland;
2
Department of Paediatrics with Children Surgery, Ternopil State University,
Ternopil, Ukraine; 3 Department of Sport Medicine and Rehabilitation, Yanka
Kupala State University of Grodno, Grodno, Belarus; 4 Department of Health of
Grodno, Oblast Executive Committee, Grodno, Belarus; 5 Canadian Centre for
Health and Safety in Agriculture (CCHSA), University of Saskatchewan,
Saskatoon, Canada
Background: Prevalence of asthma and other allergic diseases in children living
in Belarus is unknown. The problem is better described in Ukraine and Poland,
but more evidence is needed.
Aims: The objective of the study was to estimate the prevalence of asthma,
respiratory symptoms and allergic diseases in children in Belarus, Ukraine and in
Poland.
Method: The study was performed as a multicenter cross-sectional study. The
study population were children aged 6-14 years randomly selected from Belarus
(Grodno), Ukraine (Ternopil) and Poland (Silesia Region). Physician-diagnosed
respiratory diseases and symptoms as well as allergic diseases were ascertained
using the ISAAC questionnaire completed by the parents.
Results: A total of 13 371 children aged 6-14 years participated in the study.
The response rate was 76.7%. Groups were similar in terms of gender and age
(p>0.05). Between-country differences were statistically significant (p<0,05) for
all conditions, exept chronic and spastic bronchitis as well as hay hever in case of
Ukraine/Bielarus comparisons.
Disease/symptom
Asthma (dgn)
Chronic bronchitis (dgn)
Spastic bronchitis (dgn)
Hay fever (dgn)
Atopic dermatitis (dgn)
Any allergy (dgn)
Chest wheeze – last year
Attacks of dyspnea after exertion – last year

higher prevalence of TV-watching/PC-playing time ≥3 hours daily (39.1% vs.
28.8%, p=0.00).
Conclusion: As the diet and sedentary lifestyle may contribute to higher asthma,
allergic rhinitis and eczema prevalence rates, adequate diet and regular physical
activity should be propagated among young adolescents living in urban area.

Belarus
(n=4668)

Ukraine
(n=4752)

Poland
(n=4525)

1.4%
11.7%
6.9%
3.7%
10.4%
14.5%
9.8%
3.9%

2.1%
11.6%
6.8%
3.8%
6.8%
12.7%
16.6%
6.3%

4.3%
18.1%
2.9%
18.7%
9.7%
20.2%
15.1%
4.2%

Conclusions: The findings show a large between-country differences and low
prevalence of asthma and allergic diseases in children of Western Belarus and
Ukraine.

P4663
Allergic diseases in urban/rural environment: Are there differences in diet,
body mass index and physical activity?
Emilija Vlaski 1 , Lidija Seckova 1 , Katerina Stavric 2 , Milica Kimovska 1 ,
Rozalinda Isjanovska 3 . 1 Department of Pulmonology and Allergology, University
Children’s Clinic, Skopje, Macedonia, The Former Yugoslav Republic of;
2
Department of Immunology, University Children’s Clinic, Skopje, Macedonia,
The Former Yugoslav Republic of; 3 Department of Epidemiology, Institute of
Epidemiology and Biostatistics with Medical Informatics, Skopje, Macedonia,
The Former Yugoslav Republic of
Background: Higher prevalence rates of allergic diseases in urban, compared to
rural, area have been reported and investigated through different hypotheses. The
aim of the study was to explore the association of asthma, allergic rhinitis, and
eczema with diet, BMI, and physical activity in the both areas.
Methods: International Study of Asthma and Allergies in Childhood Phase 3
questionnaires were self-completed by 5507 adolescents aged 12-16 years from
8 cities and surrounding villages in R. Macedonia and used for the analysis.
Chi-square test was employed to test for statistical significance in comparisons
between urban/rural prevalence rates of current and ever-diagnosed asthma, allergic rhinitis, eczema and current frequent intake of 15 dietary products, BMI,
TV-watching/PC-playing time daily.
Results: In adolescents from urban, compared to rural, area significantly higher
prevalence of current wheeze (7.2% vs. 4.9%, p=0.03) and non-significantly
higher prevalence rates of ever-diagnosed asthma, current and ever-diagnosed
allergic rhinitis and eczema were established. Adolescents from urban, compared
to rural, area reported higher intake of milk (53.8% vs. 42.7%, p=0.00), butter
(16.4% vs. 12.8%, p=0.04), and margarine (24.1% vs. 15.6%, p=0.00) and lower
intake of fish (5.1% vs. 8.7%, p=0.00), and rice (8.0% vs. 12.3%, p=0.00) as well

Chest pain (CP) is a common complaint among children. In many cases the source
of pain can be identified by a thorough history and physical examination. Further
diagnostic evaluation is warranted in doubtful cases.
Aim: To identify the causes of CP in children referred to the emergency department
(ED) and to compare results with the published data.
Methods: All cases referred to ED for CP in one year period (2010-11) were
retrospectively analyzed. Causes of CP were divided in: cardiac-related and
noncardiac-related, the latter being further subdivided in: idiopathic (IC), musculoskeletal (MC), respiratory (RC), gastrointestinal (GC) and miscellaneous (MSC)
causes. The results were compared with data from the literature.
Results: Records from 136 children (66 girls), mean age 12.2 years (SD±3.7
years), were included. The most frequent group - 55 (40.4%) had IC, followed by
MC in 35 (25.7%) children. RC were present in 17 (12.5%), GC in 13 (9.6%),
and MSC in 6 children (4.4%). Our results in all groups did not differ from data
in other studies. Cardiac causes were present in 10 children (7.4%), which is in
line with up to 15% of cases in published data. Potentially fatal conditions were
diagnosed in 6 (4.4%) children. None died or suffered significant sequellae.
Conclusion: Our results are in line with published data from major centers. Benign
conditions represent the majority of causes of CP. Nevertheless, CP in children
should be evaluated with care since potentially fatal conditions can also be present
in this age group.

P4665
Predisposing factors for recurrent wheezing in toddlers
Ioana Ciuca 1 , Liviu Pop 1 , Zagorca Popa 1 , Monica Marc 2 , Voicu Tudorache 2 ,
Ioan Popa 1 . 1 Pediatric II Department, 2 Pulmonology Department, University of
Medicine and Pharmacy “Victor Babes”, Timisoara, Timis, Romania
Background: Recurrent wheezing is frequently found among toddlers and obesity
seems to be associated with asthma. In our country early introduction of wheat
products in infant’s alimentation is a habit, associating obesity/paratrophy and
vitamin D deficiency. The aim of the study is to evaluate the relationship of
mentioned factors with recurrent wheezing in a pediatric group without positive
familial history of asthma.
Methods: Seventy four preschool children (2-5 years), with median age 2.8 years,
monitored for recurrent wheeze (more than 4 episodes per year) were included in
the study. Retrospective analysis about feeding period, vitamin D supplementation
and history of rickets was done. Specific diet anamnesis regarding early introduction of wheat products (before 8 months) was obtained by individual questionnaire.
During two summer months, we assessed nutritional status, vitamin D levels and
calcium metabolism; investigating also the association of cow’s milk allergy.
Results: A considerable percent of 70.27% of wheezing children had a strong
association with early introduction of wheat products in diet, 65.38% of them
associating obesity. Paratrophic children with wheezing were also deficient in vitamin D(64.7%). In seventeen children (16.36%) we found rickets sequelaes, despite
vitamin D supplementation, according our national recommendations. Cow’s milk
allergy was found in 32.43% children.
Conclusion: Early introduction of wheat products in children alimentation predisposes to obesity associating vitamin D deficiency. Exchange of alimentary
tradition and vitamin D supplementation might have a positive role in preventing
the recurrent wheezing.

P4666
Occurrence of obstruction of respiratory tracts among acute respiratory
diseases in children hospital
Evelina Lokshina 1 , Olga Zaytseva 1 , Lola Ravshanova 2 . 1 Department of
Pediatrics, Moscow State University of Medicine and Dentistry, Moscow, Russian
Federation; 2 Department of Respiratory Infections, Saint Vladimir Children’s
City Hospital, Moscow, Russian Federation
Acute respiratory infections (ARIs) are the most common diseases among children
and adults in Russia. Persistent wheezing and laryngotracheitis occupy the leading
part among ARIs in children of early age.
The aim of our work was to evaluate occurrence of obstruction of respiratory tract
among acute respiratory diseases in children’s hospital.
Methods: We performed a retrospective analysis of histories of children admitted
at Department of respiratory infections of Saint Vladimir Childrens City Hospital
in 2006-2007 and 2010-2011 years.
Results: Our cohort included children with ARIs aged from 1 months to 15 years
old (in 2006 - 2220, 2007 - 2455, 2010 – 3200, 2011 - 2960 children). Children
with obstruction were mainly early age (from 1 months to 3 years old). We revealed
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high frequency of obstruction upper and lower respiratory tracts, most of these
children had recurrent episodes in history.
We have found reduction frequency of wheezing in different years of observation
from 23.1% to 21.5% (2006 – 23.1%, 2007 – 38.3%, 2010 – 39%, 2011 – 21.5% of
children with AIRs). Also we registered high occurrence children with obstructive
laryngotracheitis (in 2006 – 42.5%, 2007 – 65.7%, 2010 – 50.4%, 2011 – 47% of
children with AIRs). All children with obstruction received standard treatment.
Conclusion: Reduction of frequency of wheezing and obstructive laryngotracheitis
in children admitted at children’s hospital is connected with introduction of modern
principles of therapy obstruction of respiratory tract at a pre-hospital stage.

489. Clinical diagnosis and treatment of adult
asthma
4692
A proof-of-concept randomized-controlled trial of omalizumab in patients
with severe difficult to control nonatopic asthma
Gilles Garcia 1 , Antoine Magnan 2 , Raphaël Chiron 3 , Pierre-Olivier Girodet 4 ,
Vincent Le Gros 5 , Marc Humbert 1 . 1 Service de Pneumologie, Hôpital Antoine
Béclère - Université Paris-Sud 11, Clamart, France; 2 Service de Pneumologie,
CHU de Nantes - Institut du Thorax, Nantes, France; 3 Service des Maladies
Respiratoires, Hôpital Arnaud de Villeneuve, Montpellier, France; 4 Département
de Pharmacologie, Université de Bordeaux - Centre de Recherche
Cardio-Thoracique, Bordeaux, France; 5 CR&D, Novartis Pharma SAS,
Rueil-Malmaison, France
While up to 50% of severe asthma patients have no evidence of allergy, IgE has
been linked to asthma in epidemiological and immunopathological studies, irrespective of atopic status. Omalizumab (OMA), an anti-IgE monoclonal antibody,
is reported to significantly benefit a subset of patients with poorly controlled severe
persistent allergic asthma. Therefore biological and clinical effects of OMA were
investigated in patients with refractory nonatopic asthma.
Methods: 41 patients with severe nonatopic asthma uncontrolled despite daily
high-dose inhaled corticosteroids (with or without maintenance oral corticosteroids) plus a long-acting β2 -agonist were randomized to receive OMA or placebo
in a 1:1 ratio. Primary end-point was change in expression of high-affinity IgE
receptor FceRI on blood basophils and plasmacytoid dendritic cells (pDC2) after
16 weeks. The impact on lung function and clinical parameters was also assessed.
Results: When compared to placebo, OMA treatment resulted in a statistically
significant reduction in FcεRI expression on blood basophils and pDC2 (p<0.001).
The OMA group also showed an overall increase in placebo-adjusted predicted
FEV1 compared to baseline (+9.9%; p=0.029). The placebo-adjusted absolute
change in FEV1 with OMA was +250 ml (p=0.032). A trend toward improvement
in global evaluation of treatment effectiveness scale and asthma exacerbations rate
was also observed.
Conclusion: Omalizumab treatment may have a therapeutic role in severe
nonatopic asthma. These findings support further investigation to assess the
clinical efficacy of omalizumab in severe persistent nonatopic asthma.
Funded by: Novartis Pharma SAS.

4693
Observational study in severe asthmatic patients after discontinuation of
omalizumab for good asthma control
Mathieu Molimard 1 , Vincent Le Gros 2 , Isabelle Bourdeix 2 . 1 Pharmacology,
Victor Segalen University - INSERM U657, Bordeaux, France; 2 CR&D, Novartis
Pharma SAS, Rueil-Malmaison, France
Evolution of severe asthma after discontinuation of omalizumab (OMA) (Xolair® )
for good asthma control is still not very well known. This study provides real-life
data in this situation.
Methods: Observational, descriptive, cross-sectional, retrospective study in which
24 pulmonologists recorded data on patient and asthma characteristics during OMA
treatment prescribed in patients with severe persistent allergic asthma uncontrolled
despite best available therapies, and after OMA discontinuation (minimal follow
up required = 6 months), for all their patients in who OMA had been discontinued
due to achievement of good asthma control.
Results: Data from 61 patients were collected [characteristics at OMA initiation:
females 65.6%; mean age 40.7 yrs (min 6, max 82); mean asthma duration 22.3
yrs]. Mean duration of OMA treatment was 22.7 months (CI95% : 19.4-26.0).
Mean duration of good asthma control before discontinuation was 11.8 months
(CI95% : 12.0-18.1). Mean change in FEV1 under OMA was +13%. After OMA
discontinuation, median follow up duration was 9.26 months, loss of control was
observed in 34 patients (55.7%) for who median time to loss of control was 13
months (CI95% : 8.2-28.1). The % of patients with an observed loss of control were
69.2%, 59.1% & 45.7% after respectively <1 year, 1-2 years & >2 years of OMA
treatment. OMA was reintroduced in 20 out of the 34 patients with loss of control:
14 were responders (70%), 4 not responders (20%) & 2 not yet evaluable (10%).

Conclusion: Proportion of observed loss of control depended on prior treatment
duration. Most of patients were still responders after OMA reintroduction.
Funded by: Novartis Pharma SAS.

4694
Rhinovirus infection activates coagulation through eosinophilic airway
inflammation
Christof Majoor 1 , Pieter Kamphuisen 7 , Marianne van de Pol 2 , Joost Meijers 3 ,
Tom van der Poll 5 , Anita Böing 4 , Rienk Nieuwland 4 , Sebastian Johnston 8 , Peter
J. Sterk 1 , Elisabeth Bel 1 , René Lutter 2 , Koen van der Sluijs 6 . 1 Respiratory
Medicine, Academic Medical Center, Amsterdam, Netherlands; 2 Experimental
Immunology, Academic Medical Center, Amsterdam, Netherlands; 3 Experimental
Vascular Medicine, Academic Medical Center, Amsterdam, Netherlands;
4
Experimental Clinical Chemistry, Academic Medical Center, Amsterdam,
Netherlands; 5 Center of Experimental and Molecular Medicine, Academic
Medical Center, Amsterdam, Netherlands; 6 Laboratory of Experimental Intensive
Care and Anesthesiology, Academic Medical Center, Amsterdam, Netherlands;
7
Vascular Medicine, University Medical Center, Groningen, Netherlands;
8
Respiratory Medicine, National Heart and Lung Institute, Imperial College,
London, United Kingdom
Introduction: Exacerbations in asthma are most commonly caused by rhinoviruses.
Inflammatory conditions, like asthma, are known to activate hemostasis. Vice versa,
a prothrombotic state in the lung can also induce or aggravate pulmonary inflammation.
Hypothesis: Rhinovirus infection activates coagulation in patients with asthma,
but not in normal control subjects.
Methods: 14 patients with mild asthma and 14 healthy controls were nasally
inoculated with rhinovirus type 16 (10 TCID50 ) using a validated method. Bronchoalveolar lavage fluid (BALF) was retrieved by bronchoscopy at t=-1 and t=6
days. Microparticle-associated tissue factor(TF) activity in BALF was examined
by a fibrin generation test (FGT). Thrombin-antithrombin complexes (TAT) and
Eosinophil Cationic Protein (ECP) in BALF were measured by immunoassay.
Eosinophils were counted on cytospin preparations.
Results: On day 6 after rhinovirus infection, FGT in BALF became significantly
shorter in asthma (t=-1: 672s vs. t=6: 516s (medians); p=0.013), whereas there
was no change in healthy controls (t=-1: 695s vs. t=6: 707s (medians); p=0.75). At
t=6 days, FGT correlated (Spearman) with TAT, eosinophils and ECP (r = -0.607,
-0.583 and -0.682 resp., all p<0.01) and TAT with eosinophils and ECP (r = 0.482,
0.538, both p<0.05).
Conclusion: Rhinovirus infection significantly shortens the clotting time (FGT)
when induced by microparticles isolated from BALF of asthma patients, reflecting
enhanced coagulant activity of TF-exposing microparticles. The strong correlations
between FGT, TAT, eosinophils and ECP after rhinovirus infection in asthma suggest that eosinophils may play a critical role in the coagulation activation during
viral airway infection.

4695
Exhaled air volatile organic compounds and eosinophilic airway
inflammation in asthma
Ariane H. Wagener 1 , Aeilko H. Zwinderman 2 , Rene Lutter 3 , Sjaak de Koning 4 ,
Hans-Gerd Janssen 5 , Richard G. Knowles 7 , Ana Sousa 6 , Elisabeth H. Bel 1 , Peter
J. Sterk 1 . 1 Pulmonology, Academic Medical Center, University of Amsterdam,
Netherlands; 2 Clinical Epidemiology, Biostatistics and Bio-informatics,
Academic Medical Center, University of Amsterdam, Netherlands; 3 Experimental
Immunology, Academic Medical Center, University of Amsterdam, Netherlands;
4
European Life Science & Chemical Analysis Centre, LECO, Mönchengladbach,
Germany; 5 Analytical-Chemistry Group, van ’t Hoff Institute for Molecular
Sciences, University of Amsterdam, Netherlands; 6 Discovery Medicine,
GlaxoSmithKline, Stevenage, United Kingdom; 7 Scientific Consulting, Knowles
Consulting, Stevenage, United Kingdom
Rationale: Eosinophilic inflammation in asthma is predictive for responses to inhaled steroids. The application of sputum analysis is somewhat limited by requirement of lab facilities and not-directly available results. Exhaled air metabolomics
is associated with eosinophilic inflammation in COPD (Fens et al. ERJ 2011).
We hypothesized that breath volatile organic compounds (VOCs) can be adequate
surrogate markers of airway inflammation in asthma.
Aim: To identify VOCs in exhaled air by gas chromatography and time-of-flight
mass spectrometry (GC-TOFMS) that can discriminate eosinophilic asthma from
non-eosinophilic asthma.
Methods: Breath samples were analysed by GC-TOFMS in 40 patients (>18yr)
with moderate/severe asthma (GINA-criteria). All patients were non-smokers and
required inhaled corticosteroids (≥500ug FP or equivalent). Differential cell counts
were measured in induced sputum. Correlation coefficients and corresponding pvalues between the peaks and measured sputum eosinophils were calculated by
univariate analysis (p-value<0.01).
Results: Sputum was successful in 36 patients, of which 21 patients had sputum
eosinophils >3%. Linear regression analysis showed associations for 5 VOCs with
sputum eosinophils. The correlation coefficients varied between 0.42-0.47. When
excluding patients on oral corticosteroids (n=8), 8 VOCs were associated with
sputum eosinophils with higher correlation coefficients varying between 0.49-0.62.
Conclusion: Exhaled air VOCs are modestly associated with sputum eosinophils
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in patients with moderate/severe asthma on (inhaled) steroids. This suggests
that exhaled breath analysis requires further optimisation in the assessment and
monitoring of airway inflammation in asthma.

4696
IgE-autoantibodies and adipokines in patients with bronchial asthma and
obesity
Anna Konishcheva, Valentina Gervazieva, Ekaterina Lavrentyeva. RAMS,
Mechnikov Research Institute for Vaccines and Sera, Moscow, Russian Federation
The adipose tissue represents an important source of inflammatory cytokines with
pro-allergic activity. We aimed to estimate the influence of obesity on the characteristics of autoreactivity and cytokine repertoire in patients with bronchial asthma
(BA) as compared to allergic rhinitis (AR) and healthy.
Methods: Body mass index (BMI) was evaluated in 80 patients with AR and BA
and 25 healthy people. By ELISA were measured serum level of C reactive protein
(CRP), IgE- autoAbs to keratin, collagen type III and elastin and production of
TNF-α and IL-4 from blood lymphocytes.
Results: Atopic patients with BMI >30 kg/m(2) had elevated levels of CRP
(744±28 ng/ml) and high spontaneous production of TNF-α (45±4 ng/ml) and
IL-4 (9.5±2.8 ng/ml) in comparison with normal-weight patients and healthy
(7.3±2.7 ng/ml, 3±0.6 ng/ml and 1.7±0.3 ng/ml accordingly). The group of
obese asthmatics distinguished with highest levels of CRP (1560±28 ng/ml) and
IgE-autoAbs to keratin and collagen III, which correlated with BMI (R=0,58) and
were elevated in comparison with preobese and normal-weight patients with BA
and AR. Serum leptin was overproduced in BA significantly among obese (57±7.1
ng/ml) via non-obese patients (23±6 ng/ml) and showed no difference between
healthy subjects independently from BMI (6.1±0.3 ng/ml).
Conclusions: Asthmatics with BMI >30 kg/m(2) show a special phenotype of
disease with elevated serum leptin and pro-inflammatory markers, which needs to
be managed and treated distinctly. Obesity is attended with higher generation of
IgE-autoAbs, which can indicate the disturbance of immune regulation.

4697
Effect of bariatric surgery on asthma: 3 months follow-up
Astrid van Huisstede 1 , Manuel Castro Cabezas 2 , Hans Zengerink 3 ,
Ronald Luitwieler 4 , Christiaan Taube 5 , Pieter S. Hiemstra 5 ,
Gert-Jan Braunstahl 1 . 1 Department of Pulmonology, Sint Franciscus Gasthuis,
Rotterdam, Netherlands; 2 Department of Internal Medicine, Sint Franciscus
Gasthuis, Rotterdam, Netherlands; 3 Department of Surgery, Sint Franciscus
Gasthuis, Rotterdam, Netherlands; 4 Department of Anaesthesia, Sint Franciscus
Gasthuis, Rotterdam, Netherlands; 5 Department of Pulmonology, Leiden
University Medical Center, Leiden, Netherlands
Background: Asthma in obese subjects is poorly understood and the effect of
weight loss on asthma control is not well described.
Aim: To investigate the effects of bariatric surgery on asthma control, quality of
life and lung function.
Methods: We performed a prospective study in patients with confirmed diagnosis asthma (FEV1 ≥12% or PD20<1.76mg(=BHR)) and non asthmatic patients
undergoing bariatric surgery(BMI >35kg/m2 , age 18-50y). Lung function, medication and quality of life were assessed at baseline and 3 months after bariatric
surgery. Obese asthmatics who did not undergo bariatric surgery served as an
additional control group.
Results: 35 asthma patients(O+A) and 50 non-asthmatics(O-A) underwent bariatric
surgery, 17 asthma patients served as controls(NO+A). There were no differences
in ACQ, AQLQ, FEV1 or FeNO between O+A and NO+A at baseline. BMI
of NO+A(40kg/m2 ) was significantly lower than O+A(47kg/m2 ). After bariatric
surgery, BMI decreased to 38kg/m2 in O+A, and BHR decreased significantly
in O+A(80% to 34%, p=0.003). In addition, use of ICS decreased with 50%.
FEV1 improved significantly only in O+A(mean 85.6 to 94.6%pred, p=0.011).
Following surgery, ACQ and AQLQ significantly improved in O+A group(1.1 to
0.5, p=0.022; resp. 5.7 to 6.3 p=0.004), whereas no change was detectable after
3 months in NO+A. ACQ and AQLQ were significantly better in O+A group
compared to NO+A after 3 months(ACQ p=0.027, AQLQ p=0.002). No change in
FeNO in any group.
Conclusion: Bariatric surgery improves lung function, asthma control and quality
of life in patients with asthma and morbid obesity already after 3 months. So it
can be speculated that weight loss is an important component of the management
of obese asthmatics.

Objective: To study whether short-term calcitriol affects lung function and symptoms in patients with moderate to severe persistent asthma treated with a combination of long-acting beta-2-agonists and inhaled corticosteroids.
Methods: 20 outpatients (8m, 12f) with moderate to severe persistent asthma
(mean age 58.4y, 36-83) were enrolled in this randomized, placebo-controlled,
double-blind, double-dummy pilot trial with random crossover design. All were
treated with a stable dose equivalent to ≥400 ug/day of budesonide and ≥12
ug/day of formoterol for at least 4 weeks. Patients were randomized to receive
either calcitriol 1.0 μg once daily or placebo. Each treatment phase lasted for 4
weeks, interrupted by a 3-week treatment washout period. Treatment effect was
calculated by subtracting baseline values from end of treatment values and using
a linear mixed effects model to correct for period and sequence effect.
Results: Baseline FEV1 was 69.2%pred. (±11.9), 25-hydroxyvitamin D level
46.6 nmol/L (±21.8). FEV1%pred. increased by 1.4% (±7.5) during calcitriol
compared to 0.2% (±5.5) during placebo treatment (p=0.64, n.s.). FENO , bronchial
hyperreactivity, peak flow, asthma symptom scores and use of short-acting beta2-agonists were also not significantly different between calcitriol and placebo
periods.
Conclusion: Calcitriol did not improve lung function and asthma symptoms in
this short term pilot study (ClinicalTrials.gov number, NCT 00712205).

4699
BTS Difficult Asthma Registry: Effect of omalizumab dosing table expansion
on size of population of severe persistent allergic asthma patients potentially
eligible for omalizumab therapy
Liam Heaney 1 , Andrew Menzies-Gow 2 , Adel Mansur 3 , Chris Brightling 4 ,
Robert Niven 5 , Rekha Chaudhuri 6 , Christine Bucknall 7 , Amr Radwan 8 . 1 Centre
for Infection and Immunity, Queen’s University of Belfast, United Kingdom;
2
Asthma and Allergy, Royal Brompton Hospital, London, United Kingdom;
3
Respiratory Medicine, Birmingham Heartlands NHS Trust, Birmingham, United
Kingdom; 4 Institute for Lung Health, University of Leicester, United Kingdom;
5
Respiratory Medicine, University of Manchester and University Hospital of
South Manchester, United Kingdom; 6 Respiratory Medicine, Gartnavel General
Hospital, Glasgow, United Kingdom; 7 Respiratory Medicine, Glasgow Royal
Infirmary, Glasgow, United Kingdom; 8 Respiratory Medicine, Novartis
Pharmaceuticals UK Limited, Frimley/Camberley, Surrey, United Kingdom
The dosing of omalizumab is determined by baseline serum total IgE and body
weight. In 2010, the EU licence for omalizumab increased the maximum baseline
total IgE in the dosing table from ≤700 IU/mL (’Standard’ dose) to >700–1500
IU/mL (’Expanded’ dose). Using data from the BTS Difficult Asthma Registry
we evaluated the effect of this expansion on the size of the patient population
with severe persistent allergic asthma potentially eligible for omalizumab therapy.
582 adult and adolescent patients were identified from all seven Specialist Centres
that submit data to the Registry. Mean age was 21.4 (±18.6) years and mean IgE
was 501 (±1546) IU/mL. With the expansion of the dosing table, the percentage
increase in the pool of patients with severe persistent allergic asthma potentially
eligible for omalizumab was less than 23%, when applying the omalizumab licence
criteria (Population A). With the addition of the NICE criteria (Population B) an
even smaller percentage increase in the patient pool was seen [Figure].

Figure 1. BTS = British Thoracic Society; SPT = skin-prick test; RAST = radioallergosorbent
test; ICS = inhaled corticosteroid; LABA = long-acting β2 -agonist.

In conclusion, despite the expansion in license and application of NICE criteria,
the change in the number of patients eligible for omalizumab treatment is relatively
modest.

4698
Substitution of vitamin D in patients with moderate to severe persistent
asthma: A randomized, placebo-controlled pilot study
Albrecht Breitenbücher 1 , Ursina Voit 2 , David Miedinger 2 , Jörg D. Leuppi 2 ,
Reto Krapf 1 . 1 Pulmonary Division, University Department of Medicine,
Kantonsspital Bruderholz, Bruderholz, Switzerland; 2 Department of Medicine,
University Hospital, Basel, Switzerland
Background: Vitamin D3 stimulates glucocorticoid-induced IL-10 synthesis by
regulatory T cells in patients with asthma. IL-10 is a potent antiinflammatory
cytokine that can block asthmatic inflammation.
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4700
Inspiratory resistive loading exacerbates calf vasoconstriction in patients
with coexisting COPD-CHF compared to COPD and healthy controls
Paulo Vieira 2 , Jorge Ribeiro 2 , Daniel Umpierre 2 , Ana Paula Correa 2 ,
Danilo Berton 2 , J. Alberto Neder 1 , Gaspar Chiappa 2 . 1 Dept of Medicine, Federal
University of Sao Paulo, Sao Paulo, Brazil; 2 Dept of Medicine, Federal
University of Rio Grande do Sul, Porto Alegre, Brazil
Rationale: Sympathetic overstimulation is a marker of chronic heart failure
(CHF) and might also be present in advanced chronic obstructive pulmonary
disease (COPD). Inspiratory resistive loading (IRL) can trigger a sympatheticallymediated metaboreflex which increases peripheral vascular resistance, leading to
impaired blood flow. Coexistence of COPD and CHF is likely to potentiate these
abnormalities.
Objective: To investigate the effects of IRL on calf blood flow (CBF) and resistance (CVR) in patients with COPD presenting or not with CHF as a co-morbidity
and healthy controls.
Methods: Twelve patients with COPD on isolation (FEV1 = 42±14% pred), 10
patients with coexisting COPD-CHF (FEV1 = 46±10% pred, left ventricular ejection fraction < 45%) and 10 age-matched controls breathed through an inspiratory
resistance at 60% of maximal inspiratory pressure (MIP) to task failure. CBF was
measured by venous occlusion plethysmography.
Results: COPD-CHF had significantly lower MIP than COPD and controls
(p<0.05). The former group, however, stopped earlier the IRL trials (185±35 s
vs. 284±82 s vs. 365±88 s, respectively; p<0.01). COPD-CHF had lower CBF
and higher CVR in this former group. In addition, IRL led to greater decrements
in CBF and increases CVR in COPD-CHF compared to either COPD or controls
(p<0.05). CVR during IRL was inversely related to MIP across the groups (r=
-0.66, p<0.01).
Conclusions: CHF as a co-morbidity of COPD exacerbates peripheral vasoconstriction induced by inspiratory muscle overloading. This might contribute to
further impair muscle blood flow during exercise in this patient sub-population.

4701
Effects of exercise on ubiquitination and proteasome activity in skeletal
muscle in COPD patients
Eivind Brønstad 1,2 , Jose Bianco 1,3 , Ulrik Wisløff 1 , Sigurd Steinshamn 1,2 . 1 K.G.
Jebsen Center of Exercise in Medicine at Department of Circulation and Medical
Imaging, Norwegian University of Science and Technology, Trondheim, Norway;
2
Lung Department, St. Olavs Hospital, Trondheim, Norway; 3 School of Physical
Education and Sport, University of Sao Paulo, Brazil
Objective: COPD patients have reduced exercise capacity and skeletal muscle
function. The aim of this study was to investigate exercise effects on proteasome
actvity in skeletal muscle of COPD patients. We wanted to evaluate ventilatory
limited and unlimited exercise by comparing whole body training against small
isolated muscle training. The effects of oxidative stress and systemic inflammation
were also evaluated.
Methods: In total, 21 patients with moderate to severe COPD were studied. Spirometry, peak oxygen uptake (VO2-peak ), ubiquitin activity, proteasome activity, protein
carbonylation and systemic inflammation were measured before and after a 10 week
aerobic exercise program (n=14) and a 6 week knee extensor exercise program
(n=7). Five age- and sex-matched healthy individuals served as reference group.
Results: At baseline all COPD groups had reduced proteasome activity compared
to controls (p<0.05). When comparing the effects of the two modes of exercise,
only whole body aerobic exercise resulted in increased proteasome activity in both
the aerobic interval and the moderate continuous group. We found no differences
in carbonylation or protein ubiqutination. Serum levels of TNFa and IL-6 were not
influenced by training.
Conclusion: COPD patients have altered skeletal muscle proteasome activity and
whole body aerobic exercise training induces an increased proteasome activity
compared to isolated muscle training. The increase exclusively in the whole body
exercise groups could therefore suggest an inappropriate skeletal muscle response,
and could imply that training small muscle groups is better for COPD patients.

We studied muscle adaptations and exercise capacity following 2 months of
endurance and resistance exercises in 8 COPD patients with long term oxygen
therapy (hypoxic group) and 15 without arterial oxygen desaturation (normoxic
group). Biopsies of the vastus lateralis were analyzed before and after training for
fiber size, citrate synthase activity, and markers of protein synthesis/degradation.
At baseline both groups did not differ in pulmonary function, fat free mass, or exercise capacity. Maximal workload and walking distance improved in both groups
but to a greater extent in the hypoxic group (27.5 versus 10.5%, p= 0.06; 23.7%
versus 6.9%, p= 0.01, respectively). Fiber cross sectional area and citrate synthase
activity increased significantly in the normoxic group only (both p<0.05). Levels
of phosphorylated AKT, p70S6K and GSK3β tended to increase with training in
the normoxic group in favour of an upregulation of anabolism while decreased
significantly in the hypoxic group (p=0.01). mRNA levels of anabolic genes (IGF1,
MGF) and catabolic genes (MurF-1, Atrogin, Foxo-1 and -3, Myostatin) did not
change with training in both groups.
We conclude that in COPD patients with chronic hypoxemia, pulmonary rehabilitation improved exercise capacity while the markers of muscle remodelling
remained unchanged. It deserves to be studied whether changes in genes expression
occurred earlier during rehabilitation in these patients.

4703
Distinguishing pulmonary hypertension in interstitial lung disease by
ventilation and perfusion defects as measured by cardiopulmonary exercise
testing
Matthew Bartels 1 , Wilawan Thirapatarapon 2 , Hilary Armstrong 1 . 1 Rehabilitation
and Regenerative Medicine, Columbia University, Nerw York, NY, United States;
2
Rehabilitation Medicine, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand; 3 Division of Pulmonary and Critical Care,
Columbia University, New York, NY, United States
Introduction: Pulmonary hypertension (PH) is common in interstitial lung disease
(ILD) and is associated with worse prognosis. Comparing ventilation (VD) and
perfusion defects (PD) on cardiopulmonary exercise testing (CPET) can detect
PH, but has not been assessed in ILD.
Aims and objectives: We proposed using CPET to detect PH in patients with ILD
by assessment of VD and PD by mixed expired CO2 (PeCO2) and end-tidal CO2
(PetCO2).
Methods: 75 patients with ILD referred for CPET were included who had pulmonary function tests, right heart catheterization, CPET all done within 4 months
of each other. Data were assessed at rest, end of unloaded warm up (WU), ventilatory threshold (VT), and peak exercise (PE) for PeCO2, PetCO2, PeCO2/PetCO2
and the activity pattern of PeCO2 versus PetCO2.
Results: ILD patients with PH demonstrated significantly lower PetCO2 and
PeCO2 at all levels of exercise and low PeCO2/PetCO2 only at WU.
VD and PD in CPET in ILD patients

Rest
WU
VT
PE

PH
No PH
PH
No PH
PH
No PH
PH
No PH

PetCO2 (mmHg)

PeCO2 (mmHg)

PetCO2/PetCO2

30.3
35.7*
29.9
36.5*
32.7
37.2*
28.5
37.9*

16.1
18.0*
17.9
20.7*
19.1
22.7*
18.5
23.3*

0.54
0.51
0.61
0.57*
0.61
0.61
0.66
0.62

*p<0.05.

Activity pattern has marked changes with exercise in ILD patients with PH.

4702
Muscle remodelling is blunted in hypoxemic COPD patients after pulmonary
rehabilitation
Frédéric Costes 1,2 , Harry Gosker 3 , Léonard Feasson 1,2 , Marco Kelders 3 ,
Annemie Schols 3 , Damien Freyssenet 2 . 1 Physiologie Clinique et Exercice, CHU
Saint Etienne, Saint Etienne, France; 2 Laboratoire de Physiologie de l’Exercice,
Université Jean Monnet PRES Lyon, Saint Etienne, France; 3 Department of
Respiratory Medicine, University Maastricht, Maastricht, Netherlands
Pulmonary rehabilitation in COPD patients aims at increasing exercise tolerance,
partly through improving muscle function. The influence of chronic hypoxia on
the training-induced muscle adaptations has not been specifically investigated.

Conclusions: Evaluation of ventilation and perfusion defects by CPET can detect
pulmonary hypertension in patients with ILD.
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4704
Effects of sildenafil intake on the dynamics of skeletal muscle oxygenation at
the onset of and recovery from exercise in CHF
Priscila Sperandio 1 , Mayron Oliveira 1 , Miguel Rodrigues 1 , Erika Treptow 1 ,
Dirceu Almeida 2 , L. Eduardo Nery 1 , J. Alberto Neder 1 . 1 Department of
Medicine, Division of Respiratory Diseases, Federal University of Sao Paulo, SP,
Brazil; 2 Department of Medicine, Division of Cardiology, Federal University of
Sao Paulo, SP, Brazil
Rationale: Nitric oxide (NO) exerts an important role in temporally and spatially
match microvascular O2 delivery (Q’O2mv ) to utilization in the skeletal muscle.
Objective: To investigate the effects of increased nitric oxide (NO) bioavailability
induced by sildenafil intake on muscle Q’O2mv –to-oxygen uptake (V’O2 ) matching
at the transition to and from exercise in patients with chronic heart failure (CHF).
Methods: 10 males (ejection fraction= 27±6%) underwent a supra-gas exchange
threshold exercise test to the limit of tolerance 1 hour after sildenafil (50 mg)
or placebo intake. The dynamics of V’O2 , fractional O2 extraction in the vastus
lateralis (∼ [deoxy-Hb+Mb] by near infrared spectroscopy), and cardiac output
(CO) were evaluated by non-linear regression procedures.
Results: Sildenafil increased exercise endurance compared to placebo by ∼ 20%,
an effect that was related to faster on- and off-exercise V’O2 kinetics (p<0.05). Active treatment, however, failed to accelerate CO dynamics (p>0.05). On-exercise
[deoxy-Hb+Mb] kinetics were slowed by sildenafil with a subsequent response
“overshoot” being significantly lessened or even abolished. In contrast, [deoxyHb+Mb] recovery was faster with sildenafil (∼ 15%). Improvements in muscle
oxygenation with sildenafil were closely related to faster on-exercise V’O2 kinetics
and greater increases in exercise capacity (p<0.05).
Conclusions: Sildenafil intake enhanced on- and off-exercise Q’O2mv -to- V’O2
matching and V’O2 kinetics with positive consequences on exercise tolerance in
CHF. The lack of effect on CO suggests that improvement in blood flow to and
within skeletal muscles underlies these effects.

4705
Effects of proportional assist ventilation on skeletal muscle reoxygenation
after high-intensity exercise in chronic heart failure
Audrey Borghi-Silva, Claudia Carrascossa, Cristino Oliveira, Adriano Barroco,
Danilo Berton, Debora Villaça, Edgar Lira-Filho, Dirceu R. de Almeida, Luis
Eduardo Nery, José Alberto Neder. Physiotherapy Department, Federal
University of Sao Carlos, SP, Brazil Pneumology Department, Federal University
of Sao Paulo, SP, Brazil
Background: Respiratory muscle unloading can enhance the haemodynamic responses to exercise thereby allowing a closer matching between skeletal muscle
O2 delivery and utilization in patients with chronic heart failure (CHF).
Objective: To assess whether proportional assist ventilation (PAV), compared to
sham ventilation, would improve the dynamic coupling between microvascular O2
delivery and O2 uptake (V’O2 ) during recovery from heavy-intensity exercise in
patients with CHF.
Methods: Twelve patients with CHF (NYHA class II and III and left ventricle
ejection fraction= 26±9%) underwent two high-intensity, constant-work rate (80%
peak) cycle ergometer tests receiving PAV or sham ventilation. Off-exercise kinetics of the “primary” component of V’O2 , an index of fractional O2 extraction
by near infrared spectroscopy (∼[deoxy-Hb+Mb]) in the vastus lateralis) and
cardiac output (QT) by impedance cardiography were assessed.
Results: PAV speeded the recovery kinetics of all variables compared to sham
ventilation.
Table 1: Kinetic parameters for sham and PAV ventilation

τV’O2p (s)
τ[deoxy-Hb+Mb] (s)
MRT QT (s)

Sham

PAV

p value

76.7±13.5
42.3±6.9
88.5±15.4

55.9±7.0
31.2±5.9
46.7±4.0

0.03
0.008
0.02

Values are means ±SE. V’O2p = Pulmonary oxygen uptake, τ = constant time, MRT = mean
response time, QT = cardiac output, [deoxy-Hb+Mb] = variation of deoxyhemoglobin + myoglobin concentration by NIRS.

Conclusions: These data indicate that PAV has beneficial effects on recovery of
muscle metabolism and central haemodynamics after high-intensity exercise in
CHF patients.
Financial Support: FAPESP.

opto-eletronic plethysmography.Two incremental submaximal cycling test (ISET)
sets based on 3 min. rest, 1 min. unloaded pedaling and 30w increase in workload
every min. during free breathing and PLB were done. We identified two patterns of
changes in operational volumes at 100%max. workload in free breathing.Patients
that increase End Expiratory Lung Volume (EELV) EELV=0.27±0.5L and developed Dynamic Hyperinflation (DH),hyperinflators (HG,n=6) and patients that
decrease EELV euvolumics (EG,n=6) EELV=-1.07±0.8 L.Rib cage pulmonary
(RCp) was the main responsible to increase in EELV in HG.Variation of End Inspiratory Lung Volume (EILV) in HG was significantly different from EG,1.5±0.8
vs 0.31±0.4.PLB induced changes in EILV in both groups during in chest wall and
RCp compartment. In abdominal compartment EILV significantly increased with
PLB in all moments except at 50%max. workload.PLB induced changes on EELV
in RCp compartment at 100%max. workload in EG and at 50%max. workload, 1st
and 2nd recovery time in HG.

Exercise induces different changes in operation lung volume in patients with
asthma. PLB modulate breathing pattern and improve operational lung volumes.

4707
Reliability of the 6-minute walk test in patients referred for pulmonary
rehabilitation
H.J.M. van der Schoot 1,2 , D. van Ranst 1 , H.J. Otten 1,2 , W.A. Stoop 1 , I.G. van de
Port 1 , J.W. Meijer 1 . 1 Pulmonary Rehabilitation Center ’Schoondonck’, Revant,
Breda, Netherlands; 2 Department of Pulmonary Diseases, Erasmus Medical
Center, Rotterdam, Netherlands
Introduction: The 6-minute walk test (6mwt) has been widely used as an easy
assessment of physical performance and as an outcome parameter in pulmonary
rehabilitation (PR). However, uncertainty remains about the need to perform multiple tests because of the possible occurrence of a learning effect contributing to
the reliability of the test.
Aims and objectives: The aim of this study was to evaluate the reliability of three
consecutive 6mwt in a large group of patients referred for PR.
Methods: From June 2006 to December 2011, 1112 patients referred to a PR
center performed a 6mwt on 3 consecutive days (t1-3) as part of the routine pre-PR
assessment. Tests were performed during a clinically stable period according to the
guidelines of the American Thoracic Society. Retrospectively, absolute differences
between the tests were evaluated and correlation coefficients between the three
tests were calculated.
Results: The mean distance of the 6mwt (mean m SD) was 352m122 m on t1,
378±124 on t2 and 393±125 m on t3. All differences between the tests were
statistically significant (p<0,001). 51% of patients walked their maximal distance
on t3 but only 8% on t1. When considering a minimal clinical important difference
(MCID) of 54 m, 35% of the patients showed differences beyond the MCID in
favour of t3 when compared to t1, 11% when compared to t2 and 22% when t2 was
compared with t1. Significant correlations exist between t1-t2 (r=0,933, p<0,001),
t1-t3 (r=0,912, p<0,001), t2-t3 (r=0,951, p<0,001).
Conclusion: These data show that a single 6mwt is not reliable in these patients
with severe pulmonary disease. At least two 6mwt are required to obtain a reliable
test.

4706
Dynamic hyperinflation and effects of pursed lips breathing on chest wall
kinematics during exercise in patients with asthma
Guilherme Fregonezi, Janaina Dantas Pinto, Lailane Saturnino, Bruno
Henrique Ferreira da Silva, Illia Nadinne, Rêncio Florencio Bento, Fernando
Augusto Lavezzo Dias, Selma Bruno, Vanessa Resqueti. Physical Therapy,
Federal University of Rio Grande do Norte, Natal, RN, Brazil
To assess the effects of exercise on lung volumes and the influence of Pursed
Lips Breathing (PBL) on operational lung volumes in asthma patients. In 14
patients, 33.9±10 years/old,FEV1%:65.7±18.6, lung volumes were assessed by
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491. Severe asthma and developing allergy in
childhood
4708
Bronchoscopy and endobronchial biopsies in children: Useful or not?
Fardou Heida 1 , Marielle Pijnenburg 2 , Leonie Vanlaeken 2 , Wim Timens 1 ,
Bart Rottier 1 . 1 Pediatric Pulmonology, University Medical Center, Groningen,
Netherlands; 2 Pediatric Pulmonology, Erasmus Medical Center, Rotterdam,
Zuid-Holland, Netherlands
Introduction: Bronchoscopy and endobronchial biopsies are diagnostic tools in
the evaluation of difficult asthma and other paediatric airway diseases. The yield
of these procedures in clinical practice is uncertain. Therefore our aim was to
evaluate if bronchoscopy and endobronchial biopsies change management.
Methods: Retrospectively we collected data on diagnosis and treatment before and
after bronchoscopy in all children undergoing bronchoscopy with endobronchial
biopsies between 0 and 18 yrs. Difficult asthma was defined as uncontrolled
asthma despite high dose ICS dose and LABA. In endobronchial biopsies reticular
basement membrane (RBM) thickness was measured.
Results: Of the 74 children (37 male, mean age 7.8 yrs), 26 had asthma and 13
had difficult asthma. The diagnosis of children undergoing bronchoscopy changed
in 31.3% of the cases: 10 children got a second diagnosis, which could explain
the persistent symptoms, 8 children were misdiagnosed. In these 18 children airwaymalacia (n=10) and anatomic abnormalities (n=7) were the most common. In
9.5% of the cases biopsies changed the diagnosis; in 3 of them ciliary dyskinesia
was suspected. In 25% medication was changed after bronchoscopy.
Children without asthma had a RBM of 5,6 μm [SD ±1,4]; in children with asthma
RBM thickness was 5,11 μm [SD ±1,05] and in those with difficult asthma 6,0
μm [SD ±1,34] (p=0.49).
Conclusion: Bronchoscopy showed an important role to reveal underlying causes
of persistent symptoms such as airwaymalacia and anatomic abnormalities. In 25%
of patients bronchoscopy led to a change in treatment. We found no significant difference in RBM thickness between nonasthmatic, asthmatic children and children
with difficult asthma.

4709
IL-33 and airway remodelling in paediatric severe therapy resistant
asthma
Nicola Ullmann 1,2 , Alex Adams 1,2 , Cara J. Bossley 1,2 , Tim Oates 1,2 , Claire
M. Lloyd 2 , Andy Bush 1 , Sejal Saglani 1,2 . 1 Paediatric Respirology, Royal
Brompton Hospital, London, United Kingdom; 2 Leukocyte Biology, Imperial
College London, London, United Kingdom
Background: Associations have been reported between epithelial interleukin (IL)33 expression and severe asthma in adults, but its role in the pathophysiology of
paediatric severe therapy resistant asthma (STRA) remains unknown.
Objectives: We quantified IL-33 expression in endobronchial biopsies from children with STRA and explored its relationship with parameters of airway remodelling.
Methods: Children (n=45) (median age 11.3 [range 5.4-16.4] years) with STRA underwent detailed investigations including bronchoscopy and endobronchial biopsy.
IL-33+ cells were quantified in the epithelium, smooth muscle and submucosa
in biopsies from children with STRA and compared to that in age matched nonasthmatic controls. Reticular basement membrane (RBM) thickness was quantified
as a marker of airway remodelling, and related to IL-33+ cells.
Results: Submucosal, but not epithelial or smooth muscle IL-33+ cells were
significantly higher in children with STRA compared to controls (p=0.01, 0.21,
0.68 respectively).
In addition, there was a positive correlation between IL-33+ cells and RBM
thickness in children with STRA (Spearman r=0.35, p=0.018), but not in controls
(p=0.33).
Conclusions: In contrast to adult studies, we have shown increased submucosal
IL-33 expression in children with STRA, and for the first time have shown an
association between this mediator and airway remodelling. These data suggest
therapies that block IL-33 may be suitable for paediatric STRA, and specifically
may impact on structural airway changes.

4710
Exhaled nitric oxide in children with severe asthma
Jon Konradsen 1,2 , Björn Nordlund 1,2 , Christophe Pedroletti 3 , Kjell Alving 3 ,
Gunilla Hedlin 1,2 . 1 Department of Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Sweden; 2 Centre for Allergy Research, Karolinska
Institutet, Stockholm, Sweden; 3 Department of Women’s and Children’s Health,
Uppsala University, Uppsala, Sweden
Introduction: Exhaled nitric oxide (FENO ) is a biomarker of eosinophilic airway
inflammation, but the relationship between FENO and asthma severity is uncertain.
We compared FENO normalized against reference values (%FENO ) in children with

Problematic severe (PA) and controlled (CA) asthma and investigated whether
increased %FENO is associated with morbidity, irrespective of predefined severity
classification.
Methods: Children with PA had recurrent symptoms despite treatment with ≥800
μg Budesonide, those with CA had few symptoms with 100-400 μg. The protocol
included Asthma control test, spirometry (%), methacholine provocation (dose
response slope), FENO (p.p.b.), computerized tomography (CT) of the lungs (PA
only) and blood sampling for eosinophils (109 x L-1 ) and IgE (kU/L). The difference between measured and expected FENO (Ln(FENO ) = 0.0112 x height (cm) +
0.641) were given in percentages (%FENO ).
Results: Children with PA (n=57, age 13y) had a trend towards higher levels of
FENO and %FENO compared to children with CA (n=39, age 14y): 22 (10-40) vs.
17 (9-26), p=0.13 and 210% (101-367) vs. 139% (85-216), p=0.07, respectively.
When analysing all children (n=96), those with %FENO >200 had reduced asthma
control (18.5 (17-20) vs. 20.4 (19-22), p=0.04) and FEV1/FVC (77 (74-81) vs. 83
(81-86), p=0.004) and increased bronchial hyperresponsiveness (54 (5-67) vs. 2
(0.4-36), p=0.001), bronchial wall thickening on CT (25 (21-29) vs. 17 (14-19),
p=0.004), eosinophils (0.5 (0.4-0.6) vs. 0.3 (0.2-0.3), p<0.001) and IgE (539
(253-1525) vs. 140 (43-425), p<0.001) compared to those with %FENO <200.
Conclusion: Children with high levels of %FENO have increased morbidity which
is partly independent of predefined severity classification.

4711
Fungal sensitisation in children with severe therapy resistant asthma
Susana Castanhinha 1 , Atul Gupta 2,3 , Marco Maglione 4 , Sergio Koo 5 ,
Cara Bossley 2 , Louise Fleming 2 , Andrew Bush 2,3 , Sejal Saglani 2,3 . 1 Department
of Paediatrics, Hospital Santa Maria, Universidade de Lisboa, Lisbon, Portugal;
2
Department of Respiratory Medicine, Royal Brompton and Harefield NHS Trust,
London, United Kingdom; 3 National Heart and Lung Institute, Imperial College,
London, United Kingdom; 4 Department of Paediatrics, Federico II University,
Naples, Italy; 5 Department of Paediatrics, Queen Mary Hospital, Chinese
University of Hong Kong, China
Adults with severe asthma with fungal sensitisation (SAFS) have reduced lung
function and increased morbidity [Am J Respir Care Med 2009;179:11-8]. We
hypothesized that fungal sensitisation in children with severe, therapy-resistant
asthma (STRA) is associated with increased morbidity.
Methods: All children had STRA having had basic management optimized [Lancet
2010;376:814-25]. There were 166 patients (11.7 years [4-17]; 61% boys). SAFS
(n=76) was defined as specific IgE (spIgE) or skin prick test (SPT) positivity
to Aspergillus fumigatus, Alternaria alternata or Cladosporium herbarum. Nonsensitised patients (n=90) had negative spIgE and SPT. Age, atopy, symptoms,
medication, lung function and airway inflammation were assessed.
Results: SAFS children were mainly boys (57/76(75%) vs 43/90(48%), p<0.001),
had earlier asthma onset (0.5 years [0-12.5] vs 1.5 [0-12.5], p=0.006), higher total
IgE (637 IU/mL [12-6737] vs 177 [1-10881], p=0.002) and sum of inhalant allergen SPT and spIgE (16 mm [0-38] vs 9 [0-36], p<0.001; 78 IU/mL [0-400] vs 19
[0-243], p=0.02). SAFS children had a trend for lower FEV1 (72%Pred [29-121]
vs 75.5 [23-125], p=0.18) and FVC (90%Pred [36-138] vs 95 [30-123] p=0.13),
more bronchodilator reversibility (59/73 (81%) vs 42/81 (52%), p<0.001), and
were more likely prescribed maintenance oral steroids (18/76 (24%) vs 8/88 (9%),
p=0.02). Symptoms and airway inflammation (sputum, bronchoalveolar lavage and
endobronchial biopsy) were similar.
Conclusions: Children with STRA and SAFS had earlier asthma onset, more
atopy and bronchodilator reversibility, and were more often given prednisolone.
We need a randomised controlled trial of antifungal therapy in paediatric SAFS.

4712
Urinary eicosanoids and preschool wheeze phenotype
Mubin Ibrahim 1 , Chinedu Nwokoro 1 , Marek Sanak 2 , Hitesh Pandya 4 ,
Steve Turner 3 , Jonathan Grigg 1 . 1 Centre for Paediatrics, Blizard Institute, Barts
and the London School of Medicine and Dentistry, London, Greater London,
United Kingdom; 2 University Department of Medicine, Jagellonian University
School of Medicine, Kraków, Poland; 3 Department of Child Health, University of
Aberdeen, United Kingdom; 4 Department of Child Health, University of
Leicester, United Kingdom
Rationale: Preschool wheeze follows two broad clinical patterns; i) multi-trigger
wheeze (wheeze both with and between colds) and ii) episodic viral wheeze
(wheeze exclusively with colds). Whether these patterns reflect stable, distinct
phenotypes with different underlying inflammation remains unclear.
Hypothesis: We hypothesised that preschool children with multi-trigger wheeze
have chronic pulmonary leukotriene activation, and therefore higher baseline
urinary eicosanoids, than episodic viral wheezers.
Methods: Children aged 10 months to 5 years with wheeze and no respiratory comorbidity were recruited from three UK hospitals. Wheezing pattern was
obtained from parental history. Urine was collected between viral-triggered attacks and frozen at -70°C. Samples were analysed using high performance liquid
chromatography tandem mass spectrometry for a range of eicosanoids (Table 1).
Results: See Table 1. There was no significant demographic difference between
multi-triggered (n=46) and episodic (n=115) wheezers. There was no significant difference in baseline eicosanoid excretion between the 2 groups (P=NS by
unpaired t-test, Table 1).
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Table 1. Baseline urinary eicosanoids (pg/mg of creatinine)

Leukotriene E4
13,14-dihydro-15-keto-PGE2
13,14-dihydro-15-keto-PGD2
13,14-dihydro-15-keto-tetranor-PGE2
13,14-dihydro-15-keto-tetranor-PGD2
tetranor-PGE-M
tetranor-PGD-M
15-deoxy-delta12,14-PGJ2
9a,11b-PGF2

Episodic

Multitrigger

1216.47
455.03
198.32
1281.95
2108.84
35655.09
45810.02
361.61
695.37

928.71
625.38
245.59
1837.72
1845.95
34995.67
43065.58
606.20
872.18

Conclusions: We found no evidence that the multi-trigger phenotype is associated
with increased baseline eicosanoid activation.
Dedicated to the memory of Prof Andrzej Szczeklik who would have been a
co-author.

4713
Changes in skin prick test (SPT) from the age of 1 to 6 years (yrs) and
relationship to specific IgE and atopic dermatitis: The French arm of
PASTURE European study
Amandine Chauveau 1 , Marie Laure Dalphin 1 , Vincent Kaulek 2 ,
Stéphanie Drillon 1 , Anne Leydier 1 , Caroline Roduit 3 , Erika von Mutius 4 ,
Dominique Angèle Vuitton 5 , Jean Charles Dalphin 2 . 1 Pediatrics, University
Hospital, Besançon, France; 2 Respiratory Disease, University Hospital,
Besançon, France; 3 Pediatrics, University of Zurich, Children’s Hospital, and
Christine Kühne-Center for Allergy Research and Education, Zurich,
Switzerland; 4 Pediatrics, University Children’s Hospital, Munich, Germany; 5 EA
3181, University of Franche-Comte, Besançon, France
The “PASTURE” study (Protection against Allergy: STUdy of Rural Environment)
examines the influence of exposure to a dairy-farm environment on the occurrence
of allergy in a cohort of European children from the 3rd trimester of pregnancy to
10-yrs.
The aim of this study was to analyze the course of SPTs to aero- and food allergens
from the age of 1 to 6 yrs in the french children of PASTURE, whether they
live or not on a farm and to evaluate their relationship to specific IgE and atopic
dermatitis (AD).
Two hundred and four french children, which 95 of the farmer group, were included. SPTs, AD assessment and specific IgE assays were performed at 1, 4.5
and 6 yrs.
One hundred and forty children participated in all three visits. The prevalence
of positive SPTs increased with age (9.5% at 1 yr, 14.2% at 4.5 yrs, 22.6% à 6
yrs). It was lower in the farmer group, regardless of age and category of allergens
considered (statistically significant only for seasonal allergens at 4.5 yrs). Positive
SPTs were transient at 1 yr whereas they were persistent between 4.5 and 6
yrs. The prevalence of AD was not significantly different in the two groups and
decreased with age. Positive SPTs at 1 yr were predictive of the occurrence of AD
during the follow-up. The correlation between SPTs and specific IgE was poor for
an IgE cut-off at 0.35UI/mL but increased with age and with higher cut-off.
In conclusion, our study showed that skin reactivity (1) increased with age, (2) was
lower in the farmer group, (3) at 1 yr was transient but predictive of the occurrence
of AD. Correlation between SPTs and specific IgE was poor, especially at one yr.

4714
DNA methylation in asthma and allergy related genes is influenced by farm
exposure and time trends in early childhood
Sven Michel 1 , Florence Busato 2 , Jon Genuneit 3 , Juha Pekkanen 4 ,
Charles Dalphin 5 , Josef Riedler 6 , Nicolas Mazaleyrat 2 , Erika von Mutius 7 ,
Juliane Weber 7 , Charlotte Braun-Fahrländer 8,9 , Roger Lauener 10,11 ,
Michael Kabesch 1 , Jörg Tost 2 , the PASTURE Study Group. 1 Department of
Pediatric Pneumology, Allergy and Neonatology, Hannover Medical School,
Hannover, Germany; 2 Laboratory for Epigenetics, Centre National de
Génotypage, CEA–Institut de Génomique, Evry, France; 3 Institute of
Epidemiology and Medical Biometry, Ulm University, Ulm, Germany; 4 National
Institute for Health and Welfare, THL Kuopio, Kuopio, Finland; 5 Department of
Respiratory Disease, Université de Franche-Comté, Besancon, France;
6
Children’s Hospital Schwarzach, Children’s Hospital Schwarzach, Schwarzach,
Austria; 7 University Children’s Hospital, LMU, Munich, Germany; 8 Institute of
Social and Preventive Medicine, Swiss Tropical and Public Health Institute,
Basel, Switzerland; 9 University of Basel, University of Basel, Switzerland;
10
Children’s Hospital and Christine Kühne-Center for Allergy, University of
Zürich, Switzerland; 11 Christine Kühne-Center for Allergy Research and
Education, Hochgebirgsklinik Davos, Davos-Wolfgang, Switzerland

DNA was extracted from cord blood and whole blood at age 4.5 in 48 samples
per time point. We analyzed DNA methylation of 23 regions in ten asthma and
allergy candidate genes (ORMDL1, ORMDL2, ORMDL3, CHI3L1, RAD50, IL13,
IL4, STAT6, FOXP3 and RUNX3) by pyrosequencing and compared differences
between strata.
In cord blood, regions in ORMDL1 and STAT6 showed a hypomethylation while
regions in RAD50 and IL13 were hypermethylated when DNA from farmers was
compared to non-farmers (lowest p-value 0.001 for STAT6). Only small associations between asthma status and methylation were observed in our population.
Changes in methylation over time occurred in 14 out of 23 gene regions investigated
(lowest p-value for IL13, p=1.57*10-8 ). Interestingly, these differences clustered
in the genes highly associated with asthma (ORMDL family) and IgE regulation
(RAD50, IL13 and IL4) but not in the T-regulatory genes (FOXP3, RUNX3).
Our study indicates that DNA methylation changes significantly in early childhood
in specific asthma and allergy related genes in peripheral blood cells while also
early exposure to farm life seems to influence methylation patterns in certain genes.

4715
Does breastfeeding influence development of atopy? A cohort study
Cristian Dogaru 1 , Aniña Pescatore 1 , Ben Spycher 1 , Caroline Beardsmore 2 ,
Michael Silverman 2 , Claudia Kuehni 1 . 1 Institute for Social and Preventive
Medicine, University of Bern, Switzerland; 2 Department of Infection, Immunity &
Inflammation, University of Leicester, United Kingdom
Aim: It has been postulated that breastfeeding (BF) reduces the risk of allergy in
children. However, recent studies failed to show a protective effect or suggested
an increased risk of atopy with BF. We examined the association between BF
and atopy, measured by skin prick test (SPT), in a large population-based cohort,
stratifying by maternal hayfever.
Method: We assessed BF in the first years of life in children from Leicestershire,
UK. At school age (9-14 years), we performed SPT for 4 allergens (cat, dog, dust,
grass) in 1515 children. A child was defined as atopic if any wheal size was >3mm.
We used logistic regression, adjusting for age, sex, ethnicity, birth season, family
history of atopy and socio-economic status. We stratified by maternal hayfever
and investigated potential reverse causation in analysis that excluded children with
eczema or wheeze in infancy.
Results: 465 (31%) children were not breastfed, 435 (29%) had BF <3 months
(mo), 256 (17%) BF=4-6 mo and 348 (23%) BF >6 mo. 437 mothers (29%) had
hayfever. We found no evidence for differences in risk of atopy by BF; the oddsratios (95% confidence intervals) for BF<3 mo, BF=4-6 mo and BF>6 mo were
0.97 (0.69,1.37), 1.07 (0.72,1.59) and 1.19 (0.83,1.71), respectively, compared
with no BF (p-trend=0.297). We did not find differential association by maternal
hayfever (p-interaction=0.489) nor evidence for reverse causation.
Conclusion: Using objective measures and controlling for reverse causation, our
study did not find evidence for an effect of breastfeeding on atopy in children
of mothers either with or without hayfever. We can continue recommending
breastfeeding for atopic and non-atopic mothers.
Funding: Asthma UK 07/048; SNF 3200B0-122341; SNF PDFMP3-123162.

492. Bronchial challenge as a biomarker of
respiratory disease
4716
Baseline airway inflammation may be a determinant of ozone response in
asthmatic patients
Maria Laura Bartoli, Barbara Vagaggini, Laura Malagrinò, Elena Bacci,
Silvana Cianchetti, Federico Dente, Francesco Costa, Pierluigi Paggiaro.
Cardiothoracic and Vascular Department, University of Pisa, Italy

Genes and environmental influences are crucial for the development of asthma
and atopic diseases. These factors may act upon each other through epigenetic
mechanisms.
We studied the rural birth cohort PASTURE (Protection against allergy: study in
rural environments) to investigate if (a) epigenetic patterns in asthma candidate
genes are influenced by farm exposure in general and (b) change over the first years
of life and (c) whether these changes may contribute to the development of asthma.

Background: It is well known that ozone (O3) exposure induces lung function
decrease and airways neutrophilia, but a great variability in airways response has
been observed among patients with asthma.
Aim: To find predictors of functional and biological airway response to O3
exposure in mild to moderate asthmatic patients.
Methods: We studied 120 patients with mild-to-moderate asthma (FEV1%
89.4±14.3), randomly exposed to air or O3 (0.3 ppm for 2 hrs) in a challenge chamber. Symptoms and Pulmonary Function Test were measured before
and immediately after exposure. Six hours after exposure, induced sputum was collected. Patients were evaluated according to their functional (FEV1air-O3) and
neutrophilic (neutro%air-O3) response to O3. Age, baseline FEV1%pred, inhaled
corticosteroids (ICS) therapy, baseline sputum neutrophils/ml and eosinophils/ml
counts, methacholine responsiveness, atopy and smoking habit were considered as
possible predictors of functional and neutrophilic response.
Results: FEV1 responders had a lower percentage of ICS-treated patients and
lower baseline FEV1 values in comparison with non-responders. Neutrophil responders were younger, more responsive to methacholine challenge and had lower
baseline sputum inflammatory cell counts in comparison with non-responders.
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Conclusions: Patients without ICS therapy and lower FEV1 are more susceptible
to functional response to O3. Bronchial hyperresponsiveness and baseline sputum
inflammation may predict a neutrophilic airway response to O3; high sputum
neutrophil percentages are protective against a further neutrophilic response to
O3. Therefore, determinants of functional and inflammatory responses to O3 are
different.

4717
Airway hyperresponsiveness to mannitol as a predictor of treatment response
to ciclesonide in patients with suspected asthma: A double-blind, randomised,
placebo-controlled trial
Andreas Scherr 1,2 , Anja Jochmann 1 , David Miedinger 1 , Sabrina Maier 1 ,
Salome Schafroth Török 1 , Praschant Chhajed 1 , Michael Tamm 2 , Jörg Leuppi 1 .
1
Clinic of Internal Medicine, University Hospital, Basel, Switzerland; 2 Clinic of
Pneumology, University Hospital, Basel, Switzerland
Background: Inhaled corticosteroids (ICS) are the basic treatment in patients with
asthma. The aim of the study was to find predictors which detect subjects who
clinically benefit from ICS using a combined endpoint (improvement in either
FEV1 [>12% and >200ml], Juniper asthma control questionnaire [ACQ] >0.5 or
asthma quality of life questionnaire [AQLQ] >0.5).
Methods: 70 treatment-naïve subjects (mean age 40.3 years (range 18-70); 21
male) with suspected asthma were randomised to inhale ciclesonide (320mcg/day,
n= 34) or placebo (n= 36) in a double-blind manner for 1 month. Spirometry,
airway hyperresponsiveness (AHR) to mannitol and to methacholine, exhaled nitric
oxide, ACQ and AQLQ were assessed before and after treatment.
Results: An improvement in the combined endpoint was seen in 16 subjects (47%)
in the ciclesonide group (1 FEV1, 9 ACQ, 14 AQLQ) and in 15 subjects (42%) in
the placebo group (2 FEV1, 5 ACQ, 13 AQLQ). AHR to mannitol was found in
8/16 responders and only 3/18 non-responders in the ciclesonide group (sensitivity
50%, specificity 83%, PPV 72%, NPV 65%, p=0.038). Using a logistic regression
analysis, AHR to mannitol was the only significant predictor of a response to
ciclesonide with an odds ratio of 5.0 (95%CI 1.03-24.28, p=0.046).
Conclusions: In subjects with suspected asthma, AHR to mannitol is a predictor
of subsequent response to ICS treatment.

4718
Electromyography of the parasternal intercostal muscles in bronchial
hyperresponsiveness testing
Victoria MacBean 1 , Ashraf Ali 2 , Claire Wood 2 , Tracey Fleming 2 ,
Anne Greenough 3 , Gerrard F. Rafferty 1 , John Moxham 4 . 1 Department of
Respiratory Medicine, King’s College London, United Kingdom; 2 Chest Unit,
King’s College Hospital NHS Foundation Trust, London, United Kingdom;
3
Department of Child Health, King’s College London, United Kingdom;
4
Department of Respiratory Medicine, King’s Health Partners, London, United
Kingdom
Background: Bronchial hyperresponsiveness testing (BHT) can be used to support
or refute a diagnosis of asthma, but requires technically-acceptable spirometry to
be performed. Parasternal intercostal muscle electromyography (EMGpara) provides a non-invasive, effort-independent method to assess load on the respiratory
system. The relationship between EMGpara and spirometry in adults undergoing
BHT is unknown.
Methods: 16 subjects (mean (SD) age 29.5 (7.4) years) underwent methacholine
challenge testing, performed in accordance with ATS guidelines. Surface EMGpara
was recorded bilaterally from the 2nd intercostal space, at baseline and between
consecutive methacholine doses. EMGpara was converted to root-mean-square
(RMS) and mean peak RMS EMGpara per breath calculated.
Results: Significant relationships were observed between methacholine concentration, EMGpara and FEV1 (all p<0.001). Subjects with a positive test response
(’responders’, defined as change in FEV1 ≥20%, n=8) showed a significant median
(range) change in both EMGpara (45.2 (-0.65 – 157.4)%, p<0.05) and FEV1 (33.5 (-25.2 – -58.6)%, p<0.01). EMGpara did not change significantly in subjects
with <20% drop in FEV1 (’non-responders’, n=8). The median (range) change in
EMGpara at PC20 was 35.6 (2.6 – 57.6)%. Change in EMGpara was significantly
correlated with change in FEV1 in the responder group (r=-0.883, p=0.015), but
not in non-responders.
Conclusions: EMGpara can detect change in respiratory load during methacholineinduced bronchoconstriction. The change in EMGpara was greater than that in
FEV1. EMGpara may provide an alternative outcome measure in BHT in patients
unable to perform spirometry adequately.

4719
Clara cell protein (CC16) in serum and urine after exercise challenge
Ellen Tufvesson, Henning Svensson, Leif Bjermer. Respiratory Medicine and
Allergology, Lund University, Lund, Sweden
Exercise is known to affect the airway epithelium, giving rise to a release of inflammatory mediators, such as Clara cell protein (CC16). The aim of this study was
to investigate the epithelial involvement during exercise, by repeatedly measuring
the level of CC16 in serum and urine in asthmatic subject and healthy controls.
Asthmatic subjects (n=18) and healthy controls (n=12) performed an 8 min exer-

cise challenge on a treadmill. Serum was collected before and 1, 5, 10, 15, 20, 30,
45 and 60 min after the challenge. Urine was collected before and 30 and 60 after
the challenge. CC16 was measured in serum and urine. Exhaled nitric oxide was
measured at 50, 100, 200 and 300 ml/s.
The serum level of CC16 was significantly increased directly after exercise in
all subjects with a further increase after an additional 15 minutes. The increase
in serum CC16 was more pronounced in asthmatic subjects. In urine, there was
a clear increase in CC16 levels in all subjects 30 min after exercise, returning
back to baseline after 60 min. No difference between asthmatic subjects and
healthy controls could be seen in urine levels of CC16. A decrease in alveolar NO
concentration was seen after the exercise challenge.
The CC16 response measured in serum are more pronounced inter- and intraindividually than in urine. The increase in serum CC16 both directly after the
test and at a later time point indicates that the CC16 increase in serum may be
explained by a combination of leakage followed by active secretion. This could
explain the different response between asthmatics and healthy controls with an
assumed altered epithelial involvement seen in the asthmatic subjects after exercise
provocation.

4720
Alterations in static lung volumes during methacholine challenge (MCH)
tests, assessed by whole-body plethysmography using the aerosol provocation
system (APS)
Richard Kraemer 1 , Gaby Giger 2 , Thomas Sigrist 2 , Martin Frey 2 . 1 Department of
Clinical Research, University of Berne, Inselspital, Berne, Switzerland; 2 Clinical
Research Unit, Klinik Barmelweid, Switzerland
Rationale: Airway hyperreactivity (AHR) is a characteristic feature of asthma,
and methacholine challenge tests (MCT) are well established in asthma diagnostics
and research, to quantitate AHR. Cut points have arbitrarily been selected, defining
a fall of 20% in FEV1 as PC20 . By this technical approach, however, changes
in end-expiratory resting level cannot be detected. MCT using APS technology
integrated in the Jaeger whole-body plethysmograph features the possibility to
evaluate changes of airway dynamics concomitantly with changes of lung volumes
[1].
Objectives: We aimed to assess changes of FRCpleth , IC, ERV and hence RV and
TLC during MCT, and comparing changes of effective specific airway conductances (sGeff , sG0.5 , sGtot ) in relation to changes effected to FEV1 and MEF50 .
Methods: We retrospectively analysed data from our hospital database including
140 test persons (asthmatics and controls; 59 males; 81 females; age: 11 to 82
y), in whom MCT have been performed. Methacholine was administered during
3 consecutive cumulative challenge levels (P1:0.2 mg; P2:1.0 mg; P3:2.2 mg)
computerized by the APS system.
Results: During MCT not only airway mechanics, but also static lung volumes
(FRCpleth , IC) changed consistently.
Conclusions: In the assessment of AHR by MCT sGeff and and sGtot qualified as
most sensitive target parameter, taking into account changes of airway dynamics
concomitantly with changes of lung volumes. Comparison between volume-time
and flow-volume parameters with plethysmographically assessed sGeff , sG0.5 during MCT is presented in abstract 850930.
[1]. Matthys H, et al.: Respiration: 1975;32(2):121-134.

4721
Bronchial hyperresponsiveness using mannitol in morbid obesity before and
after bariatric surgery
Ebymar Arismendi 1,3 , Eva Rivas 2 , Yolanda Torralba 3 , Felip Burgos 1 ,
Josep Roca 1,3 , Josep Vidal 4 , Roberto Rodriguez-Roisin 1,3 . 1 Servei de
Pneumologia, Hospital Clinic of Barcelona, Spain; 2 Servei de Anestesiologia,
Hospital Clinic of Barcelona, Spain; 3 CIBER de Enfermedades Respiratorias,
CIBERES, Palma de Mallorca, Islas Baleares, Spain; 4 Institut Clinic de Malalties
Digestivas i Diabetes, Hospital Clínic of Barcelona, Barcelona, Spain
Introduction: The association between bronchial hyperresponsiveness (BHR) and
morbid obesity (MO) is common.
Objective: To investigate the prevalence of BHR using mannitol (MAN) in patients
with MO before and one year after bariatric surgery (BS).
Methods: We determined BHR in 70 patients with MO (46±11 yr; BMI, 46±6
kg/m2 ; 53 females; smokers, [33±26 pack-yr] 59%). BHR(+) was defined as a
PD15<635mg. Severe OSA (apnea/hypopnea Index [AHI] ≥ 30 events/h) was
present in 31 patients.
Results: Before BS, patients had FEV1, 93±15%; FEV1/FVC, 0.83±0.05; bronchodilator test, +4.9±0.7%. Twenty two had BHR(+) (PD15=78 mg) with an
FEV1 fall of -20±2%. BMI and central obesity (abdominal circumference and
waist-hip-ratio) were higher in patients with BHR(+) than in those BHR(-) (p<0.05
each). Likewise, the AHI was higher (53±10 vs 29±5 events/h) in patients with
BHR(+) than in those BHR(-) (p<0.05).
The ratio-dose-response (RDR) to MAN was positively associated with BMI
(r=0.30, p<0.05). There were also associations between AHI and TNF-α, and
between the abdominal circumference and TNF-α (r=0.40, p<0.05 each).
After BS, all but one BHR(+) patient, reverted their BHR (PD15 ≥ 635 mg) with
an FEV1 fall of -8±2%, and IL-8 levels decreased in all patients (p<0.05).
Conclusions: In MO the prevalence of BHR with MAN is elevated, which is
associated with increased BMI, central obesity and AHI. Our findings suggest that
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obstructive sleep apnea and central obesity can in MO share a similar pathogenic
mechanism related to development of BHR.
Supported by FIS PI080311 CIBERES, Almirall and Esteve.

4722
Sensitivity and specificity of airway hyperreactivity (AHR) based on
methacholine challenge (MCH) tests – Comparison of sGeff with FEV1 and
MEF50 as target parameter
Richard Kraemer 1 , Gabi Giger 2 , Thomas Sigrist 2 , Martin Frey. 1 Department of
Clinical Research, University of Berne, Inselspital, Berne, Switzerland; 2 Clinical
Research Unit, Klinik Barmelweid, Switzerland
Rationale: Airway hyperreactivity (AHR) is a characteristic feature of asthma,
and methacholine challenge tests (MCT) are well established, mostly defining a
fall of 20% in FEV1 as PC20 . In contrast to this spirometric technique, whole-body
plethysmography features the possibility to evaluate changes of airway dynamics
concomitantly with changes of lung volumes (see also abstract 850929).
Objectives: Assessment of sensitivity and specificity of MCT, comparing changes
of effective specific airway conductances (sGeff , sG0.5 , sGtot ) with changes effected
to FEV1 and MEF50 .
Methods: Data from 140 test persons (asthmatics and controls; 59 males; 81
females; age: 11 to 82 y), in whom MCH was administered during 3 consecutive
cumulative challenge levels (P1:0.2 mg; P2:1.0 mg; P3:2.2 mg) computerized by
the APS system, were retrospectively evaluated.
Results: Highest response rates were found for sGeff PD, 50 (82.1%) and sGtot PD, 50
(77.1%), lowest for FEV1 PD20 (34.3%), and intermediate for MEF50 PD50 (45%).
sGeff reached its PD50 at 0.56±0.48 mg, FEV1 its PD20 only at 0.94±0.57 mg
MCH. Sensitivity of MCH-tests (s) and specificity (f) were obtained as follows:
sGeff (s: 95.7%; f: 80.0%), sGtot (s: 91.3%; f: 88.0%), FEV1 (s: 38.3%; f: 84.0%)
and MEF50 : (s: 48.7%; f: 72.0%).
Conclusions: In comparison to FEV1 , assessment of AHR by sGeff and sGtot
reached their PD at much lower MCH doses, in a much higher percentage of
tests. The advantage of MCT by plethysmography, measuring changes of airway
dynamics in relation to changes of the volume history, features the advantage to
perform MCT with better safety for the patients.

4723
Relationships of mannitol challenge to methacholine challenge and
inflammatory markers in asthmatics receiving inhaled corticosteroids
William Anderson, Brian Lipworth. Asthma and Allergy Research Group,
University of Dundee, Scotland, United Kingdom

493. Endoscopic lung volume reduction: the
growing evidence
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The influence of emphysema heterogeneity on the magnitude of benefit
following endoscopic thermal vapor ablation (InterVapor™) in patients with
heterogeneous emphysema
Felix J.F. Herth 1 , Armin Ernst 2 , Peter Hopkins 3 , Jim J. Egan 4 , Franz Stanzel 5 ,
Arschang Valipour 6 , Manfred Wagner 7 , Christian Witt 8 , Kim Baker 9 , Mark
H. Gotfried 10 , Steven Kesten 11 , Gregory Snell 12 . 1 Pneumology and Critical Care
Medicine, Thoraxklinik Heidelberg, Germany; 2 Pulmonary, Critical Care and
Sleep Medicine, St. Elizabeth’s Medical Center, Boston, United States; 3 Lung
Transplant Unit, Prince Charles Hospital, Chermside, Australia; 4 Advanced
Lung Disease Program, Mater Misericordiae University Hospital, Chermside,
Australia; 5 Zentrum für Pneumologie, Lungenklinik Hemer, Nordrhein Westfalen,
Germany; 6 Ludwig-Boltzmann Institute for COPD and Respiratory Epidemiology,
Otto-Wagner Hospital, Vienna, Austria; 7 Pneumologie, Klinikum Nürnberg,
Germany; 8 Pneumology, Charité University Medicine, Berlin, Germany;
9
Pulmonary and Critical Care Medicine, University of Iowa, Iowa City, United
States; 10 PACT, Pulmonary Associates, Phoenix, United States; 11 Allergy
Immunology & Respiratory Medicine, The Alfred Hospital, Melbourne, Australia
Introduction: Endoscopic thermal vapor ablation (InterVapor™) has been demonstrated to induce lung volume reduction through the local delivery of heated
water vapor to targeted lung segments. We examined patient subgroups based on
emphysema heterogeneity for differential responses.
Methods: Subgroup analysis from a single-arm trial of InterVapor (single upper
lobe treatment at 10 cal/g of tissue) in patients with upper lobe predominant emphysema. Inclusion criteria: FEV1 15%-45% predicted, RV>150%, TLC>100%, 6
minute walk distance (6MWD)>140 m, DLCO>20%. Primary efficacy endpoints:
FEV1 ≥12% or SGRQ ≥-4 units at 6 months. Secondary efficacy: lung volumes
(body plethysmography, HRCT), mMRC dyspnea, and 6MWD. Endpoints were
analyzed for associations (Pearson correlation) and categorized based on tertiles
of heterogeneity index (HI) (lower to upper lobe tissue to air ratio from HRCT).
Results: 44 patients received InterVapor. Demographics: 50% men, age 63 years,
FEV1 0.86 L (31% predicted), SGRQ 59 units, 6MWD 300 m. Results at 6 and
12 months (mean change from baseline):
HI<1.45 (n=15)

Background: Mannitol is a novel osmotic indirect bronchial challenge agent
thought to reflect underlying inflammation in asthma. We explored relationships
of mannitol airway hyper-responsiveness (AHR) to other measures of airway
inflammation and to methacholine challenge.
Methods: Sreening data were analysed of 143 mild to moderate asthmatics, all
taking inhaled corticosteroids (ICS), who had mannitol and/or methacholine challenges, fractional exhaled nitric oxide (FeNO) and salivary eosinophilic cationic
protein (ECP) measured together. Mannitol AHR was grouped by PD10: mild
(315-635mg); moderate (75-315mg); severe (0-75mg).
Results: Mannitol PD10 groups were significantly different overall for FeNO
(p=0.023): 43% higher in the severe vs. mild group. There was a significant overall
difference for methacholine PC20 (p=0.006): a 2.1 doubling dilution difference
between severe vs. mild mannitol groups.

Lobar reduction (%)
RV (mL)
FEV1 (mL)
FEV1 (%)
mMRC
6MWD (m)
SGRQ (units)

HI 1.45–≤1.90 (n=15)

HI>1.90 (n=14)

6 mo

12 mo

6 mo

12 mo

6 mo

12 mo

34
–203
119
16
–0.64
34
–15

31
–88
67
9
–0.67
2
–6

44
–311
139
14
–0.93
65
–13

44
–304
94
10
–0.54
19
–12

66
–753
168
21
–1.17
40
–14

59
–559
96
12
–1.36
36
–14

Conclusion: Efficacy from InterVapor for the treatment of heterogeneous emphysema appears to increase with increasing HI (i.e. upper lobe predominance). HI
should be considered when projecting the magnitude of benefit after InterVapor.

4725
Associations among one-year efficacy outcomes following endoscopic thermal
vapor ablation (InterVapor™) for heterogeneous emphysema
Peter Hopkins 1 , Felix J.F. Herth 2 , Gregory Snell 3 , Kim Baker 4 , Christian Witt 5 ,
Mark H. Gotfried 6 , Arschang Valipour 7 , Manfred Wagner 8 , Franz Stanzel 9 , Jim
J. Egan 10 , Steven Kesten 11 , Armin Ernst 12 . 1 Lung Transplant Unit, Prince
Charles Hospital, Chermside, Australia; 2 Pneumology and Critical Care
Medicine, Thoraxklinik Heidelberg, Germany; 3 Allergy Immunology &
Respiratory Medicine, The Alfred Hospital, Melbourne, Australia; 4 Pulmonary &
Critical Care Medicine, University of Iowa, Iowa City, United States;
5
Pneumology, Charité-University Medicine, Berlin, Germany; 6 PACT, Pulmonary
Associates, Phoenix, United States; 7 Ludwig-Boltzmann-Institute for COPD and
Respiratory Epidemiology, Otto-Wagner Hospital, Vienna, Austria;
8
Pneumologie, Klinikum Nürnberg, Germany; 9 Zentrum für Pneumologie,
Lungenklinik Hemer, Nordrhein Westfalen, Germany; 10 Advanced Lung Disease
Program, Mater Misericordiae University Hospital, Dublin, Ireland; 11 Clinical
Department, Uptake Medical Corp, Tustin, United States; 12 Pulmonary, Critical
Care and Sleep Medicine, St. Elizabeth’s Medical Center, Boston, United States

No significant differences were found across groups for: salivary ECP, FEV1%, or
ICS dose. Mannitol PD10, methacholine PC20 and FeNO as continuous variables
all correlated with each other.
Conclusions: Mannitol challenge reflects both underlying inflammation using
FeNO and direct AHR using methacholine. Thus mannitol may be a useful
screening tool for the assessment of asthmatic patients receiving ICS.

Background: The understanding of interactions or associations over the long-term
may assist in understanding and predicting changes over time in chronic diseases
such as emphysema. The associations among various COPD efficacy endpoints
are variable; however, the degree of correlation is often important in examining
the consistency of the results across measures not considered redundant.
Objectives: Determine the correlations of improvements in patient-reported outcomes, exercise capacity and BODE score with lung function and lobar volume
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reduction (LoVR) measured by CT after 1-year post-InterVapor for heterogeneous
emphysema.
Methods: Single-arm trial of InterVapor in patients with upper lobe emphysema. Patient criteria: FEV1 15% - 45% predicted, age 40-75 years, RV>150%,
TLC>100%, 6 minute walk distance (6MWD)>140 m, DLCO>20%, previous
pulmonary rehabilitation. Endpoints included: spirometry, body plethysmography,
SGRQ, mMRC dyspnea, 6MWD and LoVR (CT). Pearson correlation coefficients
were calculated for associations of changes from baseline to 12 months.
Results: 44 patients received InterVapor. Mean age: 63 years, men 50%, FEV1
0.86 (31% predicted), RV 237% predicted, DLCO 35% predicted, SGRQ 59 units,
6MWD 300 m, mMRC 2.9.

FEV1
FVC
RV
TLC
FRC
IC
LoVR

SGRQ

BODE

mMRC

6MWD

–0.37*
–0.26
0.21
–0.02
0.15
–0.21
0.31

–0.67*
–0.40*
0.54*
0.32
0.49*
–0.27
0.53*

–0.47*
–0.33*
0.45*
0.27
0.41*
–0.23
0.52*

0.42*
0.31
–0.35*
–0.05
–0.34
0.37
–0.47*

*p<0.05.

Conclusion: Among lung function tests, FEV1 appeared to correlate the strongest
with health outcomes, followed by RV and FRC at one year. The strong correlation
of outcomes with LoVR are consistent with the proposed mechanism of action.

4726
The influence of baseline exercise tolerance on long-term efficacy outcomes
following endoscopic thermal vapor ablation (InterVapor™) in patients with
heterogeneous emphysema
Arschang Valipour 1 , Felix J.F. Herth 2 , Armin Ernst 3 , Peter Hopkins 4 , Jim
J. Egan 5 , Franz Stanzel 6 , Manfred Wagner 7 , Christian Witt 8 , Kim Baker 9 , Mark
H. Gotfried 10 , Steven Kesten 11 , Gregory Snell 12 . 1 Ludwig-Boltzmann-Institute
for COPD and Respiratory Epidemiology, Otto-Wagner Hospital, Vienna,
Austria; 2 Pneumology and Critical Care Medicine, Thoraxklinik Heidelberg,
Germany; 3 Pulmonary, Critical Care and Sleep Medicine, St. Elizabeth’s Medical
Center, Boston, United States; 4 Lung Transplant Unit, Prince Charles Hospital,
Chermside, Australia; 5 Advanced Lung Disease Program, Mater Misericordiae
University Hospital, Dublin, Ireland; 6 Zentrum für Pneumologie, Lungenklinik
Hemer, Nordrhein Westfalen, Germany; 7 Pneumologie, Klinikum Nürnberg,
Germany; 8 Pneumology, Charité University Medicine, Berlin, Germany;
9
Pulmonary & Critical Care Medicine, University of Iowa, Iowa City, IA, United
States; 10 PACT, Pulmonary Associates, Phoenix, United States; 11 Clinical
Department, Uptake Medical Corp., Tustin, United States; 12 Allergy Immunology
& Respiratory Medicine, The Alfred Hospital, Melbourne, Australia
Introduction: The NETT noted that baseline exercise tolerance may influence
long-term outcomes following lung volume reduction. The association of baseline
six minute walk distance (6MWD) to outcomes was examined in a study of
endoscopic thermal vapor ablation in patients with heterogeneous emphysema.
Methods: Post hoc subgroup analysis from the Vapor trial, a multicenter single-arm
trial of InterVapor (single upper lobe treatment at 10 cal/g) in patients with upper
lobe emphysema. Inclusion: FEV1 15%-45% predicted, RV>150%, TLC>100%,
6MWD>140 m, DLCO>20%, prior pulmonary rehabilitation. Outcomes included
spirometry, body plethysmography, lobar volume reduction (LoVR) by HRCT,
SGRQ, mMRC dyspnea, and 6MWD. Endpoints were dichotomized based on two
thresholds for baseline 6MWD.
Results: 44 patients received InterVapor. Demographics: 50% men, age 63 years,
FEV1 0.86 L (31% predicted), SGRQ 59 units, 6MWD 300 m. Results at 6 and
12 months (mean change from baseline):

<300 (n=22)
≥300 (n=22)
<350 (n=31)
≥350 (n=13)

FEV1 (%)
6 / 12 mo

LoVR (%)
6 / 12 mo

6MWD (m)
6 / 12 mo

SGRQ (units)
6 / 12 mo

RV (L)
6 / 12 mo

14.3 / 8.8
18.8 / 11.4
16.5 / 12.6
17.5 / 5.5

–54.0 / –51.6
–42.2 / –39.2
–45.1 / –46.7
–51.9 / –41.6

31.7 / 26.7
58.6 / 9.7
40.6 / 28.6
58.7 / –12.7

–13.7 / –11.6
–15.7 / –9.6
–14.0 / –11.0
–16.3 / –9.6

–0.413 / –0.330
–0.400 / –0.281
–0.383 / –0.351
–0.453 / –0.193

Conclusion: Baseline 6MWD was associated with differences that were most
prominent with the subsequent 6MWD and SGRQ at 12 months. Other outcomes
showed no consistent pattern of association. A bias such as regression to the mean
cannot be ruled out in this analysis.

4727
Chartis evaluation of collateral ventilation versus HRCT assessment, in
predicting clinical outcomes following endobronchial valve therapy (EBV) in
COPD patients
Samuel Lindquist 1 , Steven Chung 1,2 , Matthew Peters 1 , Alvin Ing 1,2 . 1 Respiratory
Medicine, Concord Repatriation General Hospital, Sydney, NSW, Australia;
2
Respiratory Medicine, Macquarie University Hospital, Sydney, NSW, Australia
Studies suggest EBV insertion in heterogeneous severe COPD is most effective in
patients with no collateral ventilation (CV-ve) involving the targeted lobe.
Aim: To determine whether Chartis evaluation could predict clinical outcomes in
COPD pts having EBV insertion and who were assessed as having a complete
fissure by HRCT.
Methods: A prospective parallel group study with all pts screened with HRCT.
Destruction scores were determined for each lobe, fissure integrity was assessed
in both lungs. Only pts with >10% differential in destruction scores and complete
fissures (for the targeted lobe) were enrolled. All had lung function tests, 6 min
walk, differential V/Q, and SGRQ scoring at baseline/30/90 days after EBV placement. Pts had Chartis testing of CV prior to EBV placement, but EBV was placed
irrespective of the Chartis result.
Results: 49 pts were screened. 9 had intact fissures on HRCT assessment and went
onto Chartis Assessment and EBV placement. All had EBV placed in the left upper
lobe and lingula. 7 pts were CV-ve on Chartis: 2 were CV+ve. In the CV-ve group.
FEV1 [mean(SD)] increased from baseline 0.69(0.15) to 0.93(0.19)L; p<0.025; at
90 days. TLC decreased from 6.55 (1.28)L to 6.00 (1.11)L. p<0.01. SGRQ scores
at 90 days were also significantly lower -43.2(10.5) vs 61.2 (8.7) p<0.01. The two
subjects in the CV+ve group had no change in lung function.
Conclusion: When used as a supplement to HRCT, Chartis assessment of CV
predicts improvement in lung function and clinical outcomes in pts with severe
COPD undergoing EBV therapy. Chartis should be incorporated into decision
pathways relating to EBV insertion.

4728
Pneumothorax as a predictor of beneficial outcome following endoscopic lung
volume reduction
Daniela Gompelmann 1 , Ralf Eberhardt 1 , Dirk-Jan Slebos 2 , Joachim Ficker 3 ,
Manfred Wagner 3 , Bernd Schmidt 4 , Lars Ek 5 , Felix J.F. Herth 1 . 1 Pneumology,
Thoraxklinik at University Hospital, Heidelberg, Germany; 2 Pneumology,
University Medical Center, Groningen, Netherlands; 3 Pneumology, Klinikum
Nuernberg, Germany; 4 Pneumology, University Hospital, Halle, Germany;
5
Pneumology, University Hospital, Lund, Sweden
Introduction: Patients developing significant target lobe volume reduction (TLVR)
following endobronchial valve (EBV) treatment experience great improvement in
clinical outcome measures. A prospective multicenter study confirmed an improvement in FEV1, SGRQ and 6MWD in patients with a TLVR > 350 ml. However,
the risk of pneumothorax increases in case of rapid TLVR by parenchymal rupture.
Therefore it is thought, that a pneumothorax is a predictor of beneficial outcome
following EBV therapy.
Objective: To evaluate the impact of the pneumothorax on outcome following
EBV treatment.
Methods: Retrospective analysis of a multicenter trial evaluating the impact of the
pneumothorax on outcome following EBV treatment. All patients underwent chest
x-ray the same day of EBV implantation for exploration of pneumothorax. 30
days following valve implantation, TLVR assessed by high resolution computed
tomography (HRCT) and clinical outcome measures (FEV1, SGRQ, 6MWT) were
evaluated.
Results: 96 emphysema patients received EBV therapy, of which 41 patients
experienced a TLVR > 350 ml. In totally, 8 patients (8.3%) experienced a pneumothorax following EBV placement. TLVR values were available for 6 out of
the 8 patients. All 6 achieved TLVR > 350ml cut off for the study. The mean
TLVR as well as the improvement in FEV1 was greater in the group of patients
who experienced a pneumothorax (n=6; mean TLVR -2273.2 ml, mean % FEV1
23.8±10.6) compared to those who did not (n=35; mean TLVR -1222.1 ml, mean
% FEV1 22.3±24.01). All patients required chest drainage and recovered within
3-14 days.
Conclusion: The event of pneumothorax seems to be a predictor of a great outcome
following EBV therapy.

4729
Outcome of endobronchial valve (EBV) placement in lower lobes and in low
heterogeneous patients
Ralf Eberhardt 1 , Daniela Gompelmann 1 , Felix J.F. Herth 1 , Arschang Valipour 2 ,
Armin Ernst 3 , Gerard J. Criner 4 , Dirk-Jan Slebos 5 . 1 Pneumology and Critical
Care Medicine, Thoraxklinik, Heidelberg, Germany; 2 Department of Respiratory
and Critical Care Medicine, Ludwig-Boltzmann-Institute for COPD and
Respiratory Epidemiology, Otto-Wagner Hospital, Vienna, Austria;
3
Interventional Pulmonology, St. Elizabeth’s Medical Center, Boston, MA, United
States; 4 Temple Lung Center, Pulmonary and Critical Care Medicine, Temple
University, Philadelphia, United States; 5 Pulmonary Diseases, University
Medical Center, Groningen, Netherlands
Introduction: VENT and Chartis studies showed clinical benefit when EBV’s
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(PulmonX, CA, USA) are placed to achieve lobar occlusion in patients with
complete fissures/absent collateral ventilation. There was no restriction on site of
valve placement and patients with a range of heterogeneity scores were treated.
Objective: To evaluate clinical outcomes in patients treated with EBV in lower
lobes and in patients with low heterogeneity.
Methods: Analysis of the VENT subgroup with complete fissures with lobar
occlusion and analysis of patients in the Chartis study with absent collateral
ventilation and who achieved target lobe volume reduction of > 350ml.
Results: In the Chartis subgroup, 12 patients were treated in left lower lobe (LLL)
with a % improvement in FEV1 at 30 days of 17.5% ±20.8 and SGRQ of -14.6
points ±14.4. Five patients were treated in right lower lobe (RLL) with a  FEV1
of 40.7% ±27.4 and a  SGRQ of -18.6 points ±15.2. In the VENT subgroup,
11 patients were treated in LLL, resulting in a FEV1 at 6 and 12 months of
18.1% ±20.0 and 13.1% ±20.2 respectively. In the 4 RLL patients, FEV1 was
22.9% ±22.8 and 23.6% ±15.8.  SGRQ was -7.5 points ±19.1 and -7.5±15.0
at 6 months in LLL and RLL respectively.
In the VENT subgroup, 26 patients had heterogeneity score of ≤15% with a mean
change in FEV1 at 12 months of 15.4% ±25.1 compared to 31.1±28.8 in the 35
patients with a score > 15%. In the Chartis subgroup, 14 had a score of ≤15% and
showed a mean change in FEV1 of 15.9% ±16.1 at 30 days compared to 26.4%
± 27.9 in the 20 patients with a score > 15%.
Conclusion: A clinical relevant response can be obtained after EBV in lower lobes
and in patients who are not highly heterogeneous.

this study we investigated if the LVRC has potential in the treatment of homogenous
emphysema.
Methods: Using a post-hoc blinded CT analysis we tested the impact of degree
of heterogeneity on 6-month outcome in patients after bilateral LVRC treatment
in two recent trials (NCT01220908, NCT01328899). First, digital lobar CT emphysema scores were assessed using the % destruction below -950HU for both
lungs. <25% difference between the ipsilateral lobes of both lungs was regarded
homogeneous. Secondly, a visual pattern approach was used grading from 0 (no
damage) to 4 (bullous disease). A difference of ≤1 point in one of the lungs was
regarded as homogeneous disease.
Results: 53 patients, 61.8y (±7.4), FEV1 33.8%pred (±9.8), RV 246%pred (±53)
RV/TLC 60.6 (±9.1) were analyzed. Digital CT analyses identified 15 homogenous
cases with a FEV1 +7.8% (±11.9), RV -0.77L (±0.55), 6MWD +41m (±85),
SGRQ -13.4pts (±11.3) and 38 heterogeneous cases with a FEV1 +15.9%
(±31.8), RV -0.48L (±0.83), 6MWD +42m (±80), SGRQ -10.9pts (±15.3).
The visual approach resulted in 34 homogeneous cases with a FEV1 +10%
(±16), RV -0.49L (±0.66), 6MWD +44m (±85), SGRQ -9.6pts (±12.9),
and 29 heterogeneous cases with a FEV1 +18.3% (±37), RV -0.61L (±0.85),
6MWD +42m (±59), SGRQ -13.4pts (±15.3). Only FEV1 was different
(p<0.01) between the two phenotypes.
Conclusion: LVRC treatment also results in significant and clinically relevant
improvements in patients with homogenous emphysema. These results warrant a
prospective evaluation on LVRC in homogenous disease.

4730
Lung volume reduction coil treatment for patients with emphysema: 6-month
multicenter feasibility results
Gaëtan Deslee 1 , Stephan Blaas 2 , Wolfang Gesierich 3 , Felix Herth 4 ,
Juergen Hetzel 5 , Martin Hetzel 6 , Romain Kessler 7 , Charles-Hugo Marquette 8 ,
Michael Pfeifer 2 , Franz Stanzel 9 , Christian Witt 10 , Dirk-Jan Slebos 11 .
1
Pulmonary Medicine, CHU Reims, Reims, France; 2 Zentrum fur Pneumologie,
Klinikum Donaustauf, Germany; 3 Asklepios, Gauting, Gauting, Germany;
4
Thorax Klinik, Universitätsklinikum, Heidelberg, Germany; 5 UKT Internal
Medicine, University Hospital, Tuebingen, Germany; 6 Pneumologie,
Krankenhaus vom Roten Kreutz, Stuttgart, Germany; 7 Pulmonary Medicine,
CHU Strasbourg, France; 8 Pulmonary Medicine, CHU Nice, Nice, France;
9
Pneumologie, Lungenklinik, Hemer, Germany; 10 Charité - Universitätsmedizin,
Campus Charité Mitte, Berlin, Germany; 11 Pulmonary Medicine, University
Medical Center, Groningen, Netherlands

4732
Pseudomonas aeruginosa causes endoplasmic reticulum stress and loss of
tight junctions (TJ) in primary bronchial epithelial cells (PBEC)
Emily F.A. van ’t Wout, Annemarie van Schadewijk, Jan Stolk, Pieter
S. Hiemstra. Pulmonology, Leiden University Medical Center, Leiden,
Netherlands

Rationale: The Lung Volume Reduction Coil (LVRC, PneumRx USA) is a bronchoscopic device for the treatment of emphysema. A previous pilot study showed
safety and effectiveness in severe upper-lobe heterogeneous emphysema. In this
multicenter study (NCT0122098, NCT01328899) we investigated whether LVRC
is safe and effective for the treatment of upper- and lower-lobe heterogeneous and
homogeneous emphysema.
Methods: 71 subjects underwent two separate bronchoscopic treatments using
LVR Coils under anesthesia using fluoroscopy (142 procedures). Over 1350 LVR
Coils were placed with median 10 Coils (range 5-15) placed per procedure in
48±24 minutes. Safety was evaluated by recording all SAEs and AEs; effectiveness was measured by SGRQ, pulmonary function and exercise testing through
255 days ± 47 days.
Results: 71 subjects (42F/29M, 62±8 yrs), FEV1: 29±6%, RV: 247±50%,
RV/TLC: 66±9 and SGRQ: 63±12 were analyzed. SAEs reported during the
Treatment Recovery Period (≤30 days post treatment) for the 142 procedures
included exacerbation (8), pneumonia (10), pneumothorax (1), chest pain (3) and
hemoptysis (1). SAEs reported post Treatment Recovery Period, up to 295 days
included exacerbation (14), pneumonia (8), pneumothorax (1) and chest pain (1);
and no hemoptysis. At 255±47 days post treatment, study subjects exhibited
an absolute FEV1 +14±25%, RV -0.51±0.81L, 6MWT +43±72 m and
SGRQ -11±13 points (all statistically significant, p≤0.001).
Conclusion: LVRC treatment is safe and demonstrated clinically significant improvements in effectiveness in severe upper and lower lobe heterogeneous and
homogeneous emphysema.

P.aeruginosa has been shown to decrease epithelial barrier function by disrupting
TJ, a process mediated by secreted virulence factors. In C.elegans, P.aeruginosa
was shown to induce XBP-1 splicing (XBP1spl), a key event in endoplasmic
reticulum (ER) stress. Moreover, patients with ER stress-associated lung diseases,
like CF and COPD, show clinical deterioration after P.aeruginosa infection. We
hypothesize that P.aeruginosa induces ER stress accompanied by loss of TJ, which
is exaggerated in ER stress sensitized epithelial cells.
PBEC were exposed to conditioned medium of P.aeruginosa strain PAO1 (PAO1CM) and/or thapsigargin (Tg; chemical ER stress inducer). PAO1-CM caused a
time- and dose-dependent ER stress response with a maximal 11.9-fold increase
(±7.8;p<0.001) of XBP1spl after 12 hours and 13.0-fold increase (±6.8;p=0.02)
of CHOP mRNA after 8 hours, measured by qPCR. This increase was preceded
by a 95.1% (±4.9%) reduction in zona occludens-1 (ZO-1) at 6 hours as assessed
by Western blot. After 6 hours, cells showed a gradual decline in resistance
until the monolayer was disrupted as assessed by ECIS. In the presence of Tg,
PAO1-CM showed an accelerated decline in resistance and loss of TJ, together
with a synergistic effect on IL-8 production, but no additional effect on ER-stress
markers.
PAO1-CM induces ER stress in PBEC which is associated with altered epithelial
barrier function. Tg-induced ER stress increases the response to PAO1-CM. These
mechanisms may contribute to the disease progression observed after P.aeruginosa
infection.
This study was supported by a grant from the Netherlands Asthma Foundation
(grant number: 3.2.08.032).

4731
Heterogeneous and homogenous emphysema both respond to lung volume
reduction coil treatment
Dirk-Jan Slebos 1 , Stefan Blaas 2 , Gaëtan Deslee 3 , Wolfgang Gesierich 4 ,
Felix Herth 5 , Juergen Hetzel 6 , Martin Hetzel 7 , Romain Kessler 8 ,
Charles-Hugo Marquette 9 , Michael Pfeifer 2 , Franz Stanzel 10 , Christian Witt 11 .
1
Pulmonary Diseases, University Medical Center, Groningen, Netherlands;
2
Pulmonary Diseases, Klinikum Donaustauf, Germany; 3 Pneumologie, Hopital
Maison Blanche CHU, Reims, France; 4 Pulmonary Diseases, Asklepios, Gauting,
Germany; 5 Pneumologie, Thorax Klinik, Heidelberg, Germany; 6 Pulmonology,
UKT University Hospital, Tuebingen, Germany; 7 Pneumologie, Krankenhaus
vom Roten Kreutz, Stuttgart, Germany; 8 Pneumologie, CHRU de StrasbourgNHC Hopital Civil, Strasbourg, France; 9 Pneumologie, Hopital Pasteur, Nice,
France; 10 Pulmonary Diseases, Lungenklinik, Hemer, Germany; 11 Pulmonary
Diseases, Campus Charite Mitte, Berlin, Germany

4733
Mechanism of epithelial Na+ channel (ENaC) inhibition by hypoxia in
alveolar epithelial cells
Thomas Gille 1 , Nadia Randrianarison Pellan 1 , Arnaud Goolaerts 2 ,
Yurdagul Uzunhan 1 , Edith Hummler 3 , Evelyne Ferrary 2 , Christine Clerici 2 ,
Carole Planès 1 . 1 EA 2363, UFR SMBH Léonard de Vinci, Bobigny, France;
2
CRB3, INSERM, Paris, France; 3 Pharmacology and Toxicology Department,
UNIL, Lausanne, Switzerland

Rationale: The Lung Volume Reduction Coil (LVRC, PneumRx USA) is a bronchoscopic device for the treatment of patients with heterogeneous emphysema. In

494. New insights into airway epithelial cell
physiology

Introduction: Transepithelial sodium transport via alveolar epithelial Na+ channels (ENaC) and Na,K-ATPase constitutes the driving force for removal of alveolar
oedema fluid. However, alveolar hypoxia associated with pulmonary edema may
impair ENaC activity in alveolar epithelial cells (AEC).
Methods: We studied the mechanism of hypoxia-induced decrease in ENaC activity and alveolar Na+ absorption in vitro in rat AEC and in vivo in β-Liddle mouse
strain harbouring a mutation within the β-ENaC gene abolishing the interaction
between ENaC and the ubiquitin protein-ligase Nedd4-2 that targets the channel
for endocytosis and degradation in the proteasome.
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Results: In vitro, acute exposure of AEC to hypoxia (0.5% O2 for 1-6h) rapidly
decreased transepithelial Na+ transport as assessed by equivalent short-circuit
current Ieq and the amiloride-sensitive component of Na+ current across the apical
membrane, reflecting ENaC activity. Hypoxia reduced the expression of α-, βand γ-ENaC proteins in the plasma membrane, with no change in intracellular
expression. Hypoxia-induced inhibition of amiloride-sensitive Ieq was rapidly reversed by the β2-agonist terbutaline, and was fully prevented by preincubation
with proteasome inhibitors. In vivo, hypoxic exposure (8% O2 for 24h) reduced
amiloride-sensitive alveolar fluid clearance by 69% in wild-type mice without
changing the expression level of ENaC proteins in the distal lung, but had no
significant effect in homozygous mutated Liddle mice.
Conclusion: These data strongly suggest that decreased cell surface expression of
ENaC subunits under hypoxic condition is related to Nedd4-2-mediated endocytosis of ENaC and subsequent degradation in the proteasome.

4734
IL-17C is expressed in respiratory epithelial cells under inflammatory
conditions
Philipp Pfeifer 1 , Jan Hellberg 1 , Philipp Lepper 1 , Frank Langer 2 , Robert Bals 1 ,
Christoph Beisswenger 1 . 1 Department of Internal Medicine V, Saarland
University Hospital, Homburg/Saar, Germany; 2 Department of Thoracic and
Cardiovascular Surgery, Saarland University Hospital, Homburg/Saar, Germany
Background: IL-17 is a cytokine that comprises a group of five IL-17 subtypes
(IL-17 A to F). IL-17 directly activates epithelial cells leading to the expression
of inflammatory mediators and antimicrobial factors. Recent studies showed that
IL-17A/F is released by professional immune cells such as CD4+ T cells and
macrophages whereas IL-17C is expressed by epithelial cells. It was the purpose
of this study to examine the expression of IL-17 in respiratory epithelial cells
infected with bacterial pathogens.
Methods: Bronchial epithelial cells were exposed to smoke and infected with
bacterial pathogens. Mice were exposed to smoke and colonized with H. influenza.
Expression and release of IL-17 (A to F) was measured by ELISA and qRT-PCR.
IL-17C was detected in human bronchial tissue by immunohistochemistry.
Results: Bacterial pathogens such as P. aeruginosa and H. influenzae induced the
expression and release of IL-17C in human bronchial epithelial cells (HBECs).
The same was true for ligands of Toll-like receptors 3 and 5 (flagellin, polyI:C).
The expression of IL-17A/B/D/E was not induced by bacterial stimuli in HBECs.
Cigarette smoke suppressed the expression of IL-17C in HBECs in response to
bacterial infection in vitro and in the upper airways of mice colonized with H.
influenza in vivo. IL-17C could be detected in bronchial tissue of subjects with
infection-related lung diseases.
Conclusion: These data show that IL-17C is involved in the innate immune response of respiratory epithelial cells. Smoke suppresses IL-17C expression in case
of infection.

4735
Synthetic response of stimulated respiratory epithelium: Modulation by
prednisolone and iKK2 inhibition
Lucy B. Woodman 1 , Wing Yan Heidi Wan 1 , Roberta Milone 2 , Ken Grace 2 ,
Ana Sousa 2 , Rick Williamson 2 , Christopher Brightling 1 . 1 Infection, Immunity
and Inflammation, University of Leicester, Leicestershire, United Kingdom;
2
Refractory Respiratory Inflammation DPU, GlaxoSmithKline, Stevenage,
Hertfordshire, United Kingdom
Background: The airway epithelium plays a central role in wound repair & host
defence & is implicated in the immunopathogenesis of asthma. Whether there
are intrinsic differences between the synthetic capacity of epithelial cells derived
from asthmatics & healthy controls & how this mediator release is modulated by
anti-inflammatory therapy remains uncertain.
Aims: We sought to examine the synthetic function of epithelial cells from different
locations in the airway tree from subjects with & without asthma & to determine
the effects of anti-inflammatory therapies upon this synthetic capacity.
Methods: Primary epithelial cells were derived from 17 asthmatics & 16 controls.
The release of 13 mediators from nasal & bronchial basal & air-liquid interface
differentiated epithelial cells before & after stimulation with IL-1β, IL-1β & IFNγ
or Poly-IC (TLR3 agonist) were measured using MSD or ELISA & the effects
of prednisolone, rosiglitazone, & an inhibitor of nuclear factor κ-β2 (IKK2i) were
determined.
Results: The pattern of release of cytokines & chemokines was significantly
different between nasal & bronchial basal & differentiated epithelial cells, but
not between health & disease. Stimulation of the epithelial cells caused marked
up-regulation of most mediators which were broadly corticosteroid unresponsive,
but attenuated by IKK2i.
Conclusion: Synthetic capacity of primary airway epithelial cells varies between
location & degree of differentiation, but is not disease specific. Activation of
epithelial cells by pro-inflammatory cytokines & TLR3 agonism is attenuated by
IKK2i, but not corticosteroids suggesting that IKK2i may represent an important
novel therapy for asthma.

4736
FOXO transcription factors regulate innate immune mechanisms in
respiratory epithelial cells
Frederik Seiler 1 , Philipp Lepper 1 , Jan Hellberg 1 , Frank Langer 2 ,
Markus Bischoff 3 , Robert Bals 1 , Christoph Beisswenger 1 . 1 Department of
Internal Medicine V, Saarland University Medical Center, Homburg, Germany;
2
Department of Thoracic and Cardiovascular Surgery, Saarland University
Medical Center, Homburg, Germany; 3 Institute of Medical Microbiology and
Hygiene, Saarland University Medical Center, Homburg, Germany
Background: Bacterial pathogens are a leading cause of lung infections and
contribute to acute exacerbations in patients with chronic respiratory diseases. The
innate immune system of the respiratory tract controls and prevents colonization of
the lung with bacterial pathogens. FOXO transcription factors are key regulators of
cellular metabolism, proliferation and stress resistance. In this study, our aim was
to investigate the role of FOXO transcription factors in innate immune functions
of respiratory epithelial cells.
Methods: Bronchial epithelial cells were transfected with siRNA specific for
FOXO1 and FOXO3 and infected with Haemophilus influenza and Pseudomonas
aeruginosa. Expression of inflammatory cytokines and antimicrobial peptides were
determined. Epithelial uptake of bacteria was examined. FOXO3 was detected in
human bronchial tissue.
Results: Infection with bacterial pathogens potently activated FOXO transcription
factors in respiratory epithelial cells in vivo and in vitro. Active FOXO was also
detectable in bronchial tissue of subjects with different infection-related lung diseases. siRNA mediated knock down of FOXO in epithelial cells resulted in reduced
expression of factors of the innate immune system such as antimicrobial peptides
and proinflammatory cytokines under basal conditions and upon infection. FOXO
deficiency further affected internalization of Haemophilus influenzae in bronchial
epithelial cells. TLR3 activated innate immune responses in a FOXO-dependent
manner.
Conclusion: FOXO transcription factors are involved in the cellular responses to
bacterial stimuli and possess a central role in regulating innate immune functions
of respiratory epithelial cells.

4737
Corticosteroids improve airway epithelial regeneration and restore oxidative
stress-induced epithelial barrier dysfunction
Irene Heijink 1,2 , Maarten van den Berge 2 , Nathalie Kliphuis 1 , Nick ten Hacken 2 ,
Dirkje Postma 2 , Antoon van Oosterhout 1 . 1 Pathology and Medical Biology, Lab
of Allergology and Pulmonary Diseases, GRIAC Research Institute, University of
Groningen, University Medical Center Groningen, Netherlands; 2 Pulmonology,
GRIAC Research Institute, University of Groningen, University Medical Center
Groningen, Netherlands
Background: The airway epithelium plays an emerging role in the pathogenesis
of respiratory diseases. Its barrier function may be defective in asthma and COPD.
Aims: To study the protective effect of inhaled corticosteroid budesonide (BUD)
on different aspects of epithelial integrity, including cell-cell contact formation, regeneration upon wounding and barrier function during mucociliary differentiation
at the air-liquid interface (ALI).
Methods: We studied the effect of BUD (10-7 -10-9 M) on epithelial resistance
during ALI culture, upon exposure to H2 O2 and/or cigarette smoke extract (CSE)
and upon wounding by electroporation using the ECIS system in 16HBE cells and
primary human bronchial epithelial cells (PBECs) from asthma patients, COPD
patients and healthy controls.
Results: BUD significantly improved the recovery of cell-cell contacts upon
wounding in 16HBE cells. Oxidative stress induced a transient defect in 16HBE
barrier function, which was attenuated by BUD and likely mediated by the protection against EGFR-dependent disruption of junctions. In PBECs, CSE exposure
resulted in a substantial barrier dysfunction, with no significant differences between the subject groups. BUD significantly improved baseline resistance and
counteracted the CSE-induced barrier dysfunction. Finally, BUD slightly but significantly increased epithelial barrier function during ALI-culture, but did not
affect MUC5A/C production.
Conclusions: BUD improves the restoration of epithelial cell-cell contacts upon
oxidative stress and wounding and may thus provide beneficial effects on epithelial
barrier function, repair and remodelling in the airways of asthma and COPD
patients.

4738
ANO1 expression and activity in cystic fibrosis
Manon Ruffin 1 , Solenne Marie 1 , Céline Charlier 1 , Harriet Corvol 1,2 ,
Annick Clement 1,2 , Olivier Tabary 1 . 1 CDR St Antoine, UMR 938, Paris, France;
2
Hopital Trousseau, Service de Pneumologie, Paris, France
Defective CFTR function in the airway epithelium is responsible for cystic fibrosis
(CF) patient lung disease. CFTR represents the most important pathway for apical
chloride (Cl-) secretion in human bronchial epithelial cells. Calcium activated Clchannels (CaCCs) are also an important pathway of Cl- secretion. In 2008, three
independent teams suggest that ANO1 (Anoctamine 1) also called TMEM16a
could be a CaCC candidate. Mice lacking ANO1 exhibit a defect in epithelial Cltransport and pathology similar to CF.
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The main aim of this study is to characterize ANO1 protein in CF vs non CF
context.
For this study, we used different CF and non CF models whose cell lines, mice
and lung explants from CF and non CF patients.
Our results show that ANO1 expression and activity are significantly decreased in
CF compared to non CF models.

ANO1 is expressed at plasma membrane of bronchial epithelial cells and there
is no difference in localization between CF and non CF cells. To understand the
differential expression between CF and non-CF cells/tissus we will investigate
miRNA expression that could modulate ANO1 protein.
We conclude that decreased ANO1 activity in CF cells could be explained by decreased ANO1 ARNm and protein expression and may contribute to the worsening
of ionic imbalance and decrease lung function.
All of these results lead us to think that this Cl- channel could be a potential
pharmacological target for the treatment of cystic fibrosis patients.

4739
Cystic fibrosis epithelial cells are primed for apoptosis as a result of increased
Fas
Sinéad Weldon 1 , Qiwei Chen 1 , Irene Oglesby 2 , Christine Wohlford-Lenane 3 ,
Jennifer Bartlett 3 , Gerry McElvaney 2 , Stuart Elborn 1 , Paul McCray Jr. 3 ,
Catherine Greene 2 , Clifford Taggart 1 . 1 Centre for Infection and Immunity,
Queen’s University Belfast, United Kingdom; 2 Department of Medicine, Royal
College of Surgeons in Ireland, Dublin, Ireland; 3 Department of Paediatrics,
University of Iowa, Iowa City, United States
Apoptosis is a physiological process essential for homeostasis of epithelial organisation and function. Cystic fibrosis (CF) lung disease is characterised by
chronic infection and inflammation and previous work suggests that apoptosis is
dysfunctional in the CF airways with conflicting results. In addition, controversy
exists regarding how CFTR misfolding contributes to apoptosis. In this study, we
evaluated the relationship between CFTR mutation and apoptosis in CF airway
epithelial cells. Basal activity of the executioner caspase, caspase-3, was significantly increased in CF tracheal and bronchial epithelial cell lines and primary
bronchial epithelial cells compared to non-CF controls. In addition, activity of
the upstream initiator caspase, caspase-8, was significantly increased in CF epithelial cells compared to controls, suggesting involvement of extrinsic apoptosis
signalling, which is mediated by the activation of death receptors, such as Fas
(CD95). Increased levels of Fas were observed in CF epithelial cells and bronchial
brushings, reciprocal decreases in a selection of microRNAs predicted to target
Fas were evident in the brushing samples, and neutralization of Fas significantly
inhibited caspase-3 activity in CF epithelial cells compared to untreated cells. Furthermore, activation of Fas significantly increased caspase-3 activity and apoptosis
in CF epithelial cells compared to control cells. Overall, these results suggest that
CF airway epithelial cells are more sensitive to apoptosis via increased levels of
Fas and subsequent activation of the Fas death receptor pathway. Further work
will delineate the mechanism underlying increased Fas expression in CF epithelial
cells.

495. Prevalences and characterstics of
obstructive airway disease
P4740
COPD prevalence in Romania and possible influence of social and household
characteristics
Florin Dumitru Mihaltan 2 , Florentina Furtunescu 3 , Roxana Maria Nemes 2 ,
Dana Farcasanu 1 , Ioana Mirela Daramus 1 . 1 Programs, Center for Health Policies
and Services, Bucharest, Romania; 2 “Marius Nasta”, National Institute of
Pulmonology, Romanian Society of Pulmonology, Bucharest, Romania;3 Public

Health Department, “Marius Nasta” University of Medicine and Pharmacy,
Bucharest, Romania
COPD is a very important public health issue at individual and society level alike.
Knowing the prevalence of COPD is extremely useful in health services planning,
but using an early detection tool is crucial for life duration and quality of life of
the patient.
We aimed to estimate the prevalence of COPD in Romanians aged 40+ in relations
to certain social variables and specific household exposures.
A cross-sectional survey was performed using a stratified sample of 9638 subjects aged 40+. Using a pre-screening questionnaire, 51% of the responders were
identified as being at risk for COPD (4930). 2000 subjects, randomly selected,
were invited to perform a spirometric evaluation (at least 3 spirometry tests per
patient, according to ATS/ERS standards). Smoking subjects (current or former)
with a FEV1 ratio lower than 0.7 were considered as having COPD. Social
variables considered were geographical region, rural/urban, education, occupation,
income category. Specific household exposures were way of cooking and source
of household heating.
We found a COPD prevalence of 9.7% (±2.18) (15.7% and 3.9% in males and
females). Median age of COPD subjects was 56 and 46 years in males and females.
No significant correlations were found with geographical region, urban/rural distribution, education, job and income category, both for males and females. No
significant correlations were found for source of heating and cooking.
Conclusions: Our study showed that around half of the general population aged
40+ meets the criteria for being at risk for COPD (around 5 million people). In
the risk group, COPD prevalence reached to 9.7%. Social and household variables
seemed not to be associated to COPD.

P4741
High prevalence of COPD symptoms in the Tunisian population contrasting
with low awareness of the disease
Myriam Denguezli, Hager Daldoul, Louisa Gnatiuc, Anamica Jithoo,
Sonia Coton, Bernet Kato, Zaki Boukheroufa, Hadia Azhar, Imed Harrabi,
Peter Burney, Zouhair Tabka. Physiology, Sport and Physical Education Institut,
Gafsa, Tunisia Physiology, Faculty of Medicine of Sousse, Tunisia Respiratory
Epidemiology and Public Health, Imperial College London, London, United
Kingdom Respiratory Epidemiology and Public Health, Imperial College London,
London, United Kingdom Respiratory Epidemiology and Public Health, Imperial
College London, London, United Kingdom Respiratory Epidemiology and Public
Health, Imperial College London, London, United Kingdom Epidemiology,
Faculty of Medicine Ibn El Jazzar, Sousse, Tunisia Respiratory Epidemiology and
Public Health, Imperial College London, London, United Kingdom Epidemiology,
Faculty of Medicine Ibn El Jazzar, Sousse, Tunisia Respiratory Epidemiology and
Public Health, Imperial College London, London, United Kingdom Physiology,
Faculty of Medicine of Sousse, Tunisia
Introduction: In Tunisia, the estimated prevalence of COPD was low compared
with America and Europe and the disease is certainly under diagnosed. We have
estimated the prevalence of COPD in the city of Sousse, following the BOLD
protocol.
Methods: We surveyed a representative random sample of 807 adults aged
40 years+ selected from the general population and have collected information
on respiratory history and symptoms, risk factors for COPD and health status.
Post-bronchodilator spirometry was performed for assessment of COPD. COPD
and its stages were defined according to GOLD guidelines. Population weighted
prevalence of COPD were computed allowing for survey design.
Results: 661 subjects were included in the final analysis. The response rate was
90%. The estimated population prevalence of GOLD Stage 1 and stage 2 or higher
COPD were 7.8% and 4.2%, respectively (LLN modified stage 1 and stage 2 or
higher COPD prevalence were 5.3% and 3.8%, respectively). COPD was far more
common in men, increased with age and exposure to tobacco smoke. Prevalence
of stage 1+ COPD was 2.3% in <10 pack years smoked and 16.1% in 20+ pack
years smoked. Only 3.5% of participants reported doctor-diagnosed COPD.
Conclusions: In this Tunisian population, the prevalence of COPD is higher
than reported before and higher than self-reported doctor-diagnosed COPD. The
implications for disease diagnosis and management in clinical practices might
have a public health impact. In subjects with COPD, age seems to be a much
more powerful predictor of lung function than smoking. LLN _ Lower Limit of
Normal; BOLD _ Burden of Lung Disease; GOLD _ Global Initiative for Chronic
Obstructive Lung Disease.

P4742
Low prevalence and severity of COPD in the Canary Islands: A temperate
climate effect?
Carlos Cabrera-Lopez 1 , Cristina Cabrera-Lacalzada 2 , Angeidi Martin-Medina 2 ,
Gabriel Julia-Serda 1 , Pedro Cabrera-Navarro. 1 Pulmonary Medicine, Hospital
Universitario de Gran Canaria Dr. Negrín, Las Palmas de Gran Canaria, Canary
Islands, Spain; 2 Pulmonary Medicine, Hospital Universitario de Canarias, San
Cristobal de La Laguna, Canary Islands, Spain
Introduction: COPD prevalence varies widely depending on the geography. Two
epidemiological studies in Spain showed a 9-10% COPD prevalence in population
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older than 40 years. However, none of them included the Canary Islands, a very
interesting area for its climate characteristics and high smoking prevalence.
Methods: 1353 people from 40 to 70 years old were randomly selected from a
sample of 596,478 individuals. Subjects participating in the study completed a long
questionnaire which mainly included items about respiratory health and performed
spirometry with broncodilatation test if obstruction was observed.

[65.08±5.03 years vs 56.33±5.67 years (P < 0.001)] and were more likely to be
women [41.7% vs 11% (P < 0.001)]. Never smokers made up 40% of all COPD
cases: 78% of GOLD stage II and 45.5% of GOLD stage III cases. Among never
smokers, 58.3% and 41.7% fulfilled the criteria for GOLD stage II and III respectively. Never smokers had more occupational exposure to organic and inorganic
dust and irritant gases [41.7% vs 27.7%, P < 0.05], more biomass exposure [41.7%
vs 0%, P < 0.001], less education [41.7% vs 72.2%, P < 0.001], more exposure to
passive smoking [75% vs 22.2%, P < 0.001]. When compared with never smokers
with GOLD stage II, never smokers with GOLD stage III were older in age,
have a higher female percentage, lower BMI, more occupational exposure, more
biomass exposure, less education, more exposure to passive smoking. Independent
predictors of COPD in never smokers were old age, female sex, occupational
exposure, biomass exposure and low educational level.
Conclusions: This study revealed that never smokers constitute a significant
proportion of the egyptian COPD patients.

P4745
Higher than expected prevalence of alpha-1-antitrypsin deficiency (AATD)
may not necessarily impact on airflow, gas exchange or acute exacerbation
rate (AER)
Ronald Dandurand 1 , Jean Bourbeau 1 , David Eidelman 2 . 1 Respiratory Medicine,
Montreal Chest Institute, Montreal, QC, Canada; 2 Respiratory Medicine, Royal
Victoria Hospital, Montreal, QC, Canada
COPD was diagnosed if FEV1/FVC was lower than 0.7 after a broncodilator test.
Results: COPD prevalence in the Canary islands was 7.3% (IC 95%, 5.5-9.5%)
being higher in male than female (8.7% CI 95%, 5.8-12.7% vs 6.3% CI 95%,
4.7-8.4% p<0.005). COPD prevalence classified by GOLD showed a 1.1% in
stage I, 5.0% in stage II, 1.1% in stage III and 0.3% in stage IV. The level of
underdiagnosis was 63.5% and undertreatment reached 71.6%.
Conclusions: The Canary Islands have a lower COPD prevalence than the rest
of Spain as a whole, with a lower severity in spite of having a high smoking
prevalence. This finding could be related to the special climate characteristics of
the Canaries.

P4743
Prevalence of COPD by disease severity in men and women in relation to
smoking in northern Vietnam
Hoàng Thi Lâm, Linda Ekerljung, Nguyen Van Doàn, Nguyen Van Tuong,
Eva Rönmark, Kjell Larsson, Bo Lundbäck. Allergy, Hanoi Medical University,
Hanoi, Viet Nam Allergy and Clinical Immunology, Bachmai Hospital, Hanoi, Viet
Nam Unit of Lung and Allergy Research, IMM, Karolinska Institutet, Stockholm,
Sweden Department of Internal Medicine/Krefting Research Centre, Gothenburg
University, Gothenburg, Sweden The OLIN Studies, Norrbotten County Council,
Lulea, Sweden Public Health and Clinical Medicine, University of Umea, Sweden
Background: The prevalence of COPD and its risk factor pattern varies between
different areas of the world. The aim of this study was to investigate the prevalence
of COPD by disease severity in men and women and risk factors for COPD in
northern Vietnam.
Methods: From all 5782 responders to a questionnaire survey, a randomly selected
sample of 1500 subjects was invited to a clinical follow-up study. The methods
included a structured interview using a modified GA2LEN study questionnaire for
registration of symptoms and possible determinants of disease. Spirometry was
performed before and after bronchodilation. The age distribution of the sample
was 23-72 years.
Results: Of 684 subjects attending, 565 completed acceptable spirometric measurements. The prevalence of COPD defined by the GOLD criteria was 7.1%; in
men 10.9% and in women 3.9% (p=0.002). Of those 3.4% had a mild disease,
2.8% a moderate and 0.9% a severe disease. In ages >50 years, 23.5% of men and
6.8% of women had COPD. Among smokers aged >60 years (all men), 47.8%
had COPD. None of the women with COPD had been smokers. Increasing age,
smoking and male sex were the dominating risk factors, although male sex lost its
significance in a multivariate setting.
Conclusions: The prevalence of COPD among adults in northern Vietnam was
7.1% and was considerably higher among men than women. The prevalence increased considerably with age. Increasing age and smoking, the latter among men
only, were the most important determinants of COPD.

P4744
Prevalence characteristics of COPD in never smokers
Ramadan Bakr, Ibrahim Elmahallawy. Chest Department, Menoufiya University,
Shebin Elkom, Menoufiya, Egypt

AATD is estimated to occur in 1-3% of COPD patients and is believed to accelerate disease. To determine its prevalence in a community practice and impact on
disease progression, all patients with COPD, >10 pack-year smoking history and a
post-bronchodilator FEV1/FVC < 0.70 were offered testing for AATD. Spirometry
and diffusing capacity (DLco) were measured respecting ATS criteria, and serum
AAT levels were assayed. Of 323 patients, 291 (90%) accepted screening. 44
(15%) had low serum AAT levels (AATD mean 0.76g/L±0.02SE vs. non-AATD
1.57±0.03). Age (74years±1 vs. 72±1), smoking history (43pack-years±3 vs.
48±2), FEV1 (63%of predicted±3 vs. 61±1) and FEV1/FVC (54%±2 vs. 54±1)
were similar. 40 AATD and 187 non-AATD patients had DLco measured and
were similar (64%of predicted±4 vs. 62±2). Annual AER and prior spirometry
was available in 44 AATD and 217 non-AATD and prior DLco in 39 AATD
and 167 non-AATD subjects. Annual AER (1.0infections/year±0.1 vs. 1.2±0.1
over 4.1years±0.1) and annual decline of both FEV1 (18ml/year±19 vs. 3±6
over 6.5years±0.3) and DLco (0.60±0.2ml/min/mmHg/year vs. 0.50±0.1 over
6.4years±0.3) were similar. In this population, AATD prevalence was 5 times
greater than previously reported, yet no difference in FEV1, and DLco decline,
or AER was observed. Whether this lack of difference is due to strict smoking
cessation, medication compliance, aggressive management of exacerbations or a
predominance of heterozygotes remains to be determined.

P4746
A new paradigm for classification of disease severity and progression of
COPD
David Mannino, Enrique Diaz-Guzman, John Pospisil. Preventive Medicine,
University of Kentucky, Lexington, KY, United States
Background: The current classification scheme for COPD uses lung function to
classify disease severity and monitor disease progression. This scheme does not
capture other important components of the disease process, nor does it allow for
improvement of disease status.
Methods: We evaluated existing data to develop a classification scheme for COPD
using measures beyond lung function, including respiratory symptoms, exacerbation history, quality of life assessment, comorbidity, and body mass index. We
then applied this classification to data from the Lung Health Study, calculating a
score for study subjects in year 1 and year 5 of the study, along with the difference
between year 1 and year 5.
Results: We developed a 4 point scale ranging from 1.00 (mild) to 4.00 (very
severe). In year 1 of the study, the mean COPD score was 1.76 (standard deviation
[SD] 0.35), in year 5 it was 1.82 (SD 0.38). The mean difference from year 1 to
year 5 was an increase (worsening) of 0.06 (SD 0.37), and a range from -1.0 to 1.6.
The COPD score at year 1, year 5, and the difference between these scores were
all predictive of mortality at follow-up. For example, the 14.0% of subjects whose
score improved by at least 0.25 between year 1 and 5 had decreased mortality
compared to those with stable scores (between -0.25 and 0.25, hazard ratio 0.6,
95% confidence interval 0.4, 0.8). Conversely, those whose score worsened by
0.75 or more points had increased mortality (HR 1.7, 95% CI 1.2, 2.5).
Conclusions: A COPD score that includes components in addition to lung function
and allows for both improvement and worsening of disease may provide additional
guidance to COPD classification, management, and prognosis.

Background: COPD can be recorded among non smokers due to different causes
other than smoking.
Methods: This study was performed in the Chest Department, Menoufiya University, from April 2009 to August 2011, on 300 COPD patients, 230 men (76.66%)
and 70 women (23.34%). The mean age was 60.7±5.35 years. History was taken
and exposure to risk factors for COPD was assessed by a prewritten questionnaire.
Results: Out of the 300 COPD patients, 120 (40%) were never smokers and 180
(60%) were ever smokers. Women made up 41.7% of the never smokers and
11% of the ever smokers. Never smokers were significantly older than smokers
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P4747
Identifying a ’frequent exacerbator’ phenotype in a cohort of COPD patients
(EXACO study)
Alexis Cortot 1 , Isabelle Tillie-Leblond 1 , Frédéric Masure 2 , Bruno Housset 3 ,
Nicolas Roche 4 , Thierry Perez 1 , Isabelle Boucot 5 , François Denis 6 ,
Aida Myftiu 7 , Juliette Ostinelli 8 , Isabelle Pithois-Merli 9 , Céline Pribil 5 ,
Stéphane Schück 10 , Anne Lallemand 10 . 1 Pneumology, CHRU Calmette, Lille,
France; 2 Pneumology, Groupe Médical Saint Rémi, Reims, France; 3 Pneumology,
CHU, Créteil, France; 4 Pneumology, Hôtel-Dieu, Paris, France; 5 Medical
Department, GlaxoSmithKline, Marly Le Roi, France; 6 Medical Department,
Boehringer Ingelheim, Paris, France; 7 Medical Department, Nycomed, Paris,
France; 8 Medical Department, AstraZeneca, Rueil-Malmaison, France; 9 Medical
Department, Pfizer, Paris, France; 10 Scientific Department, Kappa Santé, Paris,
France
Background: Exacerbations are a major cause of morbidity and mortality in
patients with COPD.
Objectives: To determine whether it is possible to identify a sub-group of ’frequent
exacerbators’, i.e. COPD patients who experience a high number of exacerbations
every year, and to compare their characteristics to that of non-frequent exacerbators.
Methods: In this french prospective observational study, respiratory physicians
(n=132) included 835 COPD patients followed over 4 years. Sociodemographic
data, clinical history, symptoms, lung function data and treatments were initially
recorded. COPD clinical features, pulmonary function tests, treatments and the
onset of exacerbations were recorded by the investigators at follow-up visits.
Patients also completed exacerbation diaries. The KmL method was used to identify frequent and non-frequent exacerbators. This analysis was conducted in 464
patients with complete exacerbation-related data.
Results: 2 groups with homogeneous numbers of exacerbations were identified.
The 1st group consisted of 114 (24.6%) patients who were frequent exacerbators (mean, 3.5 exacerbations/patient/year, SD: 1.3).The 2nd group consisted of
350 patients (75.4%) who experienced fewer exacerbations (mean, 0.9 exacerbations/patient/year, SD: 0.7). Frequent exacerbators were found to have a higher
dyspnea score, a lower FEV1 (43.8% of predicted vs 50.3% P<0.0001) and
reported more impaired daily activities (38% vs 18%, p < 0.0001), more frequent
chronic cough (p < 0,01) and sputum production (p < 0.001) more frequently.
Their slope of FEV1 decline was steeper.
Conclusion: Frequent exacerbators appear to belong to a distinct, clinically relevant, COPD phenotype.

P4748
Distribution of a COPD population based on the GOLD assessment
framework
G. Nadeau 1 , P.W. Jones 2 , L. Adamek 1 , M. Small 3 . 1 Respiratory Centre of
Excellence, GSK, Uxbridge, United Kingdom; 2 Clinical Science, St George’s,
University of London, United Kingdom; 3 Adelphi Real World, Adelphi Group,
Macclesfield, United Arab Emirates
Background: GOLD 2011 proposed a new COPD assessment framework based
on: 1.Risk of future adverse health events, using FEV1 <50% and/or history of ≥2
exacerbations in the previous year to identify patents at high risk; 2.Symptom level
using either COPD Assessment Test (CAT™) or modified Medical Research Council Dyspnoea Scale (mMRC). This analysis focuses on the GOLD symptomatic
cut-point for high symptoms of CAT >10 or mMRC ≥2.
Methods: Data from 1041 EU COPD patients (38.5% from primary care) in the
2011 Adelphi Disease Specific Programme were used providing CAT and mMRC
scores, spirometry and the previous year’s exacerbation history.
Results: One third (32.9%) of all patients had ≥2 exacerbations in the previous
year; 79.5% had an FEV1 ≥50%; almost all (97.7%) were on maintenance treatment. The correlation between CAT and mMRC scores was moderate (r=0.55).
Within each mMRC Grade, there was a wide distribution of CAT scores. The
mMRC categorised more patients as having low symptoms (51.2%) than the CAT
(10.0%). The mMRC categorised 13.4% of patients as having low symptoms and
high risk (FEV1 <50% and/or >2 exacerbations in the preceding year). The CAT
categorised only 0.7% of patients with this paradoxical picture.
GOLD Group
A
B
C
D

Symptoms

Risk

Using CAT
(% of patients)

Using mMRC
(% of patients)

Low
High
Low
High

Low
Low
High
High

9.3
48.5
0.7
41.5

37.8
20.1
13.4
28.8

P4749
Stability of COPD phenotypes over time
Judith Garcia-Aymerich, Marta Benet, Josep M. Antó, the PAC-COPD Research
Group. Center for Research in Environmental Epidemiology, (CREAL),
Barcelona, Spain
Three phenotypes (severe respiratory, moderate respiratory, and systemic COPD)
were previously identified by cluster analysis in COPD patients, which differed in
clinical expression and outcomes (Garcia-Aymerich 2011, Thorax).
Aim: To study the stability of these phenotypes over time.
Methods: 251 COPD patients from the PAC-COPD study participated in a followup visit a mean of 1.7 years after their baseline assessment. Symptoms, lifestyle,
comorbidities, quality of life, body mass and composition, complete lung function,
muscle function, 6-min walking test, and serum inflammatory biomarkers were
measured. Patients were grouped according to the distribution of 104 variables
(phenotypic traits) using partitioning cluster analysis (kmeans).
Results: Two or three groups were suggested as the best clustering statistical
alternatives, and three groups were clinically more meaningful. Group 1 (n=116
(46%), 69 y) included patients with worse airflow limitation, hyperinflation, and
impaired gas exchange; patients in Group 2 (n=108 (43%), 70 y) exhibited better health in all domains; Group 3 (n=27 (8%), 74 y) had a higher prevalence
of respiratory symptoms, worse quality of life, impaired exercise capacity and
muscle strength, and a higher proportion of co-morbidities. The baseline “severe
respiratory” group mostly fell (91%) in follow-up Group 1; 25% and 70% of
patients in baseline “moderate respiratory” belonged to follow-up Group 1 and 2,
respectively; patients in baseline “systemic” phenotype were distributed across all
phenotypes but represented 70% of follow-up Group 3.
Conclusion: The three phenotypes identified in the follow-up visit exhibit very
similar clinical characteristics than the baseline ones. Most patients remain in the
same group.

P4750
Characterisation of patients with COPD in Scotland
Jordan Covvey, Blair Johnston, Anne Boyter. Strathclyde Institute of Pharmacy
and Biomedical Sciences, University of Strathclyde, Glasgow, United Kingdom
Background: Characteristics and prevalence of the COPD population vary across
the globe. Inequality in disease burden between the sexes has emerged as an
important trend.
Aim: To describe the population diagnosed with COPD in NHS Forth Valley.
Methods: Data were obtained from 46 practices in NHS Forth Valley via an
electronic interface with practice clinical software. Microsoft SQL® queries were
designed to isolate patient characteristics, including age, sex, smoking status, and
FEV1 % predicted. Data were analysed with Minitab® 16 using 2-sample t-tests
and binomial proportion confidence intervals.
Results: 4611 patients were prescribed therapy for COPD in 2009; approximately
half (48.0%) were men. The mean age of the cohort was higher for men versus
women (69.3±10.8 years v. 68.2±11.3 years, p=0.001). Overall COPD prevalence
was similar between men and women. Peak prevalence (per 10,000 population)
for men was reached at age 80 – 89 years (903.3), but for women occurred earlier
at 70 – 79 years (633.8). Compared to men, prevalence rates were significantly
higher in women at younger ages (<60 years) and lower at older ages (≥70 years)
(Figure 1). Women had a higher FEV1 % predicted (63.0±17.4% v. 59.2±18.2%,
p<0.001), but were more likely to be current smokers (p<0.001).

Figure 1

Conclusions: Despite similar overall prevalence, female COPD patients in NHS
Forth Valley are younger with less advanced disease, but higher smoking rates
than their male counterparts.

Conclusion: There was a modest concordance between CAT and mMRC. The
mMRC cutpoint score of ≥2 (“I have to stop for breath when walking at my own
pace on the level”) for high symptoms appears to classify too many patients as
having low symptoms. Use of MRC Grade ≥1 as the cut point should be explored.

P4751
Characteristics and outcomes of hospitalizations for acute exacerbation of
chronic obstructive pulmonary disease (AECOPD)
Tyler Knight 1 , Xiao Xu 2 , Rebecca Baik 1 , Xiao Tu 2 , Joseph Parker 2 ,
Nestor Molfino 2 . 1 Health Economics and Outcomes Research, Covance Market
Access Services, Inc., Gaithersburg, MD, United States; 2 Clinical Development,
MedImmune, LLC, Gaithersburg, MD, United States
Rationale: Up to 25% of AECOPD events require hospitalization. However,
data on AECOPD hospitalizations, including seasonal patterns, health resource
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use (HRU) and post-discharge readmission is limited. This study describes the
characteristics and outcomes of AECOPD treated in US hospitals.
Methods: A retrospective study of COPD patients treated in 376 US hospitals for
AECOPD from 2007-2010 was conducted with the Premier Perspective® database.
All AECOPD hospitalizations for COPD patients aged 40-85 years were identified.
Characteristics of AECOPD hospitalizations (including seasonal patterns, length of
stay [LOS], proportions admitted to ICU and treated with ventilator, and in-hospital
mortality) and 30- to 90-day post-discharge readmission were summarized.
Results: Of 285,752 AECOPD hospitalizations identified, most were found in the
winter season (December-March, range 9.2-10.3%), peaking in March (10.3%);
while the fewest were found in the summer season (June-September, range 6.57.5%), dipping in August (6.5%). Median LOS was 4 days; 20.5% included
ICU admission and 12.9% required ventilator use. In-hospital mortality was 3.3%
overall; 10.6% and 1.5% with and without an ICU stay, respectively; and 13.9%
and 1.8% with and without ventilator use, respectively. Within 30, 60 and 90 days
after discharge, readmission rates to the same hospital were 10.4%, 14.6% and
17.4%, respectively.
Conclusions: AECOPD-related hospitalizations are most prevalent from December to March and represent substantial healthcare burden by high readmission
rates, substantial HRU, and resulting mortality. Early preventive treatment may
reduce disease burden of AECOPD events.

P4752
Recent trends of hospital admission characteristics for COPD and asthma in
England from 1998 to 2011
Ivy Shiue. European Centre for Environment and Human Health, Peninsula
College of Medicine and Dentistry, Truro, Cornwall, United Kingdom The
William A. & Barbara R. Owens Institute for Behavioral Research, University of
Georgia, GA, United States Centre of Cognitive Epidemiology and Cognitive
Ageing, University of Edinburgh, Scotland, United Kingdom
Background: It is known that hospital admissions of COPD and asthma are
increasing, but characteristics of these admissions over years are unclear.
Aims: Hospital admission characteristics in the recent 10 years in England were
examined and policy implications were discussed.
Methods: This is an ecological study carried out at the national level. Data were
extracted from Hospital Episode Statistics and National Statistics between 1998
and 2011. Primary diagnosis of hospital admissions was used and ICD-10 codes
ranging from J40 to J44 plus J47 for COPD and J45-J46 for asthma were included.
Linear regression models were performed on yearly changes and 95% confidence
intervals were estimated.
Results: Generally, hospital admissions have increased for both COPD and asthma
(both P<0.001). More than 90% admissions for both diseases were from emergency calls. The waiting list has been shortened for asthma (P=0.009) but not
COPD (P=0.727). The bed days have been significantly decreased for both COPD
(Coef -0.00003, 95%CI -0.00006 to -0.00001, P=0.008) and asthma (Coef 0.00014,
95%CI 0.00011 to 0.00016). Same was observed for length of stay (Coef -0.097,
95%CI -0.182 to -0.012 for COPD and Coef -1.11, 95%CI -1.54 to -0.68 for
asthma, respectively). Additionally, a delay in mean age was observed for asthma
(P=0.027) but it did not change for COPD (P=0.06). Population size has grown
(Coef 3.51, 95%CI 3.21 to 3.80) but a decrease was found in children under 15
(Coef -0.00002, 95%CI -0.00002 to -9.30).
Conclusions: Management for both COPD and asthma may have been improved.
Further exploration on geographic variations and changes of risk factors including
population attributable risks is expected next.

P4753
COPD subtypes most likely to benefit from inhaled corticosteroids (ICS):
Cluster analysis
Rachael DiSantostefano 1 , Hao Li 1 , David Rubin 2 , David Stempel 2 . 1 Worldwide
Epidemiology, GlaxoSmithKline, RTP, NC, United States; 2 Respiratory Medicines
Discovery & Development, GlaxoSmithKline, RTP, NC, United States
Rationale: Cluster analysis was used to identify potential COPD subtypes that
may benefit most from addition of ICS to bronchodilator therapy.
Methods: We re-analysed two, pooled 1-year trials (SCO40023, SCO100250) of
1,543 subjects with a COPD exacerbation history who were randomised to salmeterol/fluticasone propionate (SFC) or salmeterol alone (SAL). Cluster analysis
maximised treatment differences between groups on mean annual exacerbation
rates. A negative binomial regression model was used, adjusting for baseline
FEV1% predicted, reversibility stratum (≥12% and ≥200mL), time on treatment,
and region. Data included lung function, demographics, COPD history, St. George’s
Respiratory Questionnaire (SGRQ), and 19 medication classes.
Results: Three distinct COPD clusters were identified based on diuretic use and
reversibility. Patients on treatment with diuretics (Cluster 1, n=454) or with reversibility ≥12% (Cluster 2, n=756) experienced significantly lower exacerbation
rates with SFC vs. SAL (0.95 vs. 1.7 and 1.1 vs. 1.7 per/yr, respectively). Patients
using diuretics were comparatively older (median 67 vs. 64) with more treatment
for co-morbidities (e.g., diabetes, 17% vs. 8%). Patients with reversibility <12%
(Cluster 3, n=333) had similar exacerbation rates with SFC vs. SAL (1.3 per/yr)
and less severe obstruction than other clusters (median FEV1: 38% vs. 32%).
Conclusions: The greatest ICS benefit on exacerbations was in two COPD clusters: 1) patients with diuretics as well as more treatment for co-morbidities and 2)

patients with ≥12% bronchodilator reversibility. Cluster analysis results may aid
physicians in implementing personalised medicine.
(Funded by GSK; WEUSKOP5831).

P4754
Association between serum clara cell secretory protein (CC-16) levels and
asthma-related phenotypes among adults from the EGEA study
Marta Rava 1 , Nicole Le Moual 1 , Xavier Dumont 2 , Stefano Guerra 3 ,
Valerie Siroux 4 , Benedicte Jacquemin 1 , Alfred Bernard 2 , Francine Kauffmann 1 ,
Rachel Nadif 1 . 1 Respiratory and Environmental Epidemiology Team CESP,
Centre for Research in Epidemiology and Population Health UMRS U1018,
INSERM, University Paris Sud, Villejuif, France; 2 Louvain Centre for Toxicology
and Applied Pharmacology (LTAP), Catholic University of Louvain, Brussels,
Belgium; 3 Centre for Research in Environmental Epidemiology, CREAL,
Barcelona, Spain; 4 Inserm, U823, Institut Albert Bonniot, Grenoble, France
CC16 is a biological marker with anti-inflammatory and protective effects on the
respiratory tract from oxidative stress. Lower levels of CC16 were observed in
asthmatics, but this result has not been confirmed in any large epidemiological
study. Associations between CC16, asthma and asthma-related phenotypes were
studied in 1308 adults (43.7 yrs, 51.4% women) from the French Epidemiological
study on Genetics and Environment of Asthma (EGEA). Serum CC16 level was
determined by ELISA. Estimates were adjusted for age, sex, smoking, pack-years,
BMI and time of collection. Median (1st-3rd quartile) CC16 levels were 12.4
(8.02, 19.1) μg/l (range: 2.1-70.6 μg/l). CC16 levels decreased with female sex,
BMI and pack-years and increased with age. No association was observed between
CC16 level and current asthma. In asthmatics, CC16 levels decreased with severe
persistent asthma compared to intermittent asthma.

Current asthmaa
Asthma symptoms’ scoreb
Asthma severityc,d : Intermittent (ref)
Mild/moderate persistent
Severe persistent
Bronchial hyperresponsivenessa

n

CC16 level, μg/l
(1st-3rd quartile)

No=808
Yes=500
500
265
75
136
No=86
Yes=203

12.4 (8.3, 20.1)
12.5 (7.5, 17.1)
12.7 (7.7, 17.9)
12.4 (7.2, 16.7)
11.8 (7.2, 17.2)
12.1 (8.5, 17.2)
13.0 (7.9, 17.8)

Adjusted est.
(95% CI)

p

0.9 (0.7, 1.1)
1.0 (0.9, 1.1)

0.2
0.8

1.3 (0.7, 2.4)
0.7 (0.4, 1.0)

0.4
0.04

1.0 (0.6, 1.6)

0.9

a

Adjusted ORs (GEE for logistic regression). b RR Ratios (GEE for negative binomial and for
c
multinomial regression), d GINA 2006 definition.

CC16 level may be related with asthma severity. Further studies are needed to
clarify this association.
Funded by NETA project, ERS fellowship 123-2011.

P4755
Obstructive airways diseases (OADs) are the most common diseases for a
doctor visit in India: A one-day point-prevalence study in 2,04,912 patients
from 880 cities and towns in India
Komalkirti Apte 1 , Monica Barne 1 , Sapna Madas 1 , Jaideep Gogtay 2 ,
Sushmeeta Chhowala 2 , Nadar Mahajan 2 , Sundeep Salvi 1 . 1 Research, Chest
Research Foundation, Pune, Maharashtra, India; 2 Research, CIPLA LTD.,
Mumbai, Maharashtra, India
An understanding of the most common diseases for which a patient visits a doctor
in India will help set up appropriate health care services. We aimed to study
the most common doctor-diagnosed disease for which a patient visits a general
practitioner (GPs), general physician (Gen Ps) and pediatricians (Ps) in India,
using a 1-day point prevalence cross-sectional study design.
Method: 13,225 GPs, Gen Ps and Ps from 22 states and 5 union territories across
India were randomly selected from 880 cities and towns and invited to participate
in a 1-day point-prevalence study. On 1st Feb 2011 those doctors who agreed to
participate kept a record of all symptoms and diagnosis for which patients visited
their clinic or hospital. 7710 doctors consented and clean data was obtained from
7400 doctors (65% GPs, 17.4%Gen Ps, and 17.6% Ps). Data was transferred into
Epi-Info software and simple descriptive analysis was performed.
Results: A total of 2,04,912 patients visited 7400 GPs, Gen Ps and Ps in India on
1 day. Amongst these, 16,783 patients visited a doctor for a diagnosis of asthma or
COPD accounting for the highest number of visits (8.2%). Systemic hypertension
(HT), anemia, diabetes and eczema accounted for 7.8%, 5.5%, 4.8% and 2.3% of
the visits respectively. These observations were generally uniform across India,
with no disease hot or cold spot regions.
Conclusion: Extrapolating the above figures to around 15,00,000 registered GPs,
GenPs and Ps in India, 3.5 million (m) patients visit a doctor every day in India
for OADs, followed by 3.3 m for HT, 2.3 m for anemia, 2 m for diabetes and 1 m
for eczema.
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P4756
Time trends (1985-2011) in asthma and rhinitis in Italian general population
samples
Sonia Cerrai 1 , Sara Maio 1 , Giuseppe Sarno 1 , Sandra Baldacci 1 , Marzia Simoni 1 ,
Anna Angino 1 , Franca Martini 1 , Patrizia Silvi 1 , Marco Borbotti 1 ,
Giovanni Viegi 1,2 . 1 Pulmonary Environmental Epidemiology Unit, Institute of
Clinical Physiology, National Research Council, Pisa, Italy; 2 Institute of
Biomedicine and Molecular Immunology, National Research Council, Palermo,
Italy
Aim: To estimate trends in the prevalence of asthma, asthma-related symptoms
and risk factors such as allergic rhinitis and smoking.
Methods: Three surveys were carried out on general population samples living
in Pisa, Italy, in 1985-88 (PI1,n=3267), 1991-93 (PI2,n=2604) and 2009-2011
(PI3,n=1619). Subjects filled in standardized questionnaires on respiratory symptoms, asthma, rhinitis and smoking habits. In PI1 and PI2 the same questionnaire
was administered, whilst in PI3 the IMCA2 questionnaire, with different wording
of the questions (particularly about rhinitis), was used. To compare the diseases/symptoms prevalence within the samples the same age range (18-97 yrs)
was selected. Comparison of variables across studies was performed by Pearson
Chi-squared test.
Results: Both the prevalence of asthma diagnosis and current asthma attacks show
a trend to increase. Current rhinitis increased from PI1 to PI2 and doubled from
PI2 to PI3. Current smoking significantly decreased among the three surveys.
STUDY
Asthma diagnosis
Current asthma attacks
Former asthma attacks
Current rhinitis
Former rhinitis
Current smoking
Former smoking

PI1

p-value (PI1-PI2)

PI2

p-value (PI2-PI3)

PI3

7.4%
4.2%
4.2%
12.8%*
4.2%*
31.2%
22.5%

0.439

6.9%
3.5%
4.6%
15.1%
5.8%
24.8%
29.7%

0.086

8.3%
7.7%
6.4%†
33.2%
4.4%
20.2%
32.9%

0.307
0.000
0.000

0.000
0.000
0.000

496. The best posters on physical inactivity,
muscle dysfunction and exercise intolerance
P4758
Estimated steps from motion detectors worn at the wrist, waist and ankle in
COPD patients
Anasua Chakraborty 1 , Richard ZuWallack 2 , Bimalin Lahiri 2 . 1 Department of
Medicine, University of Connecticut, Farmington, CT, United States; 2 Pulmonary
and Critical Care, St. Francis Hospital, Hartford, CT, United States
Increased walking activity is desirable in COPD patients, but its direct measurement presents a problem in slow-moving individuals. Accordingly, we tested
the effectiveness of a tri-axial accelerometer in estimating steps in patients with
COPD. Devices were simultaneously worn on the dominant side on the wrist,
waist, and ankle. Estimated steps were compared to visually-counted steps in 14
patients (FEV1 52±22%). Step counting was performed at three walk speeds
during endurance shuttle testing: 1) at the lowest shuttle walk speed [1.78 km/hr],
2) at 85% of maximal [3.18±0.53 km/hr], and 3) at mid-way between these
extremes [2.50±0.33 km/hr]. The graphs (3 observations per patient) demonstrate
the relationships between estimated steps from the 3 locations and visually counted
steps. The diagonal line is the line of identity.

*Subjects, n=3250. † Estimation.

Conclusions: Our results highlight a trend to increased prevalence rates of asthma,
and especially rhinitis, among Italian adults. Despite the prevalence of rhinitis is
consistent with recent literature (Bjerg, A. et al PLOS ONE, 2011), we underline
that a different wording of the question might have determined an overestimation.

P4757
The prescribing patterns for asthma in general practice setting: Adherence to
GINA guidelines
Giuseppe Sarno 1 , Sandra Baldacci 1 , Sara Maio 1 , Anna Angino 1 ,
Franca Martini 1 , Sonia Cerrai 1 , Marzia Simoni 1 , Patrizia Silvi 1 ,
Marco Borbotti 1 , Anna Paola Pala 2 , Megon Bresciani 1 , Giovanni Viegi 1,3 .
1
Pulmonary Environmental Epidemiology Unit, CNR Institute of Clinical
Physiology, Pisa, Italy; 2 Technosciences Unit, CNR Institute of Clinical
Physiology, Pisa, Italy; 3 Biomedicine and Molecular Immunology, National
Research Council, Palermo, Italy
Background: General practitioners (GPs) are the first healthcare professionals
whom asthma patients refer to for their symptoms.
Aim: To assess drug prescription for asthma by GPs and to evaluate prescriptive
adherence to GINA guidelines (GL).
Methods: 107 GPs throughout Italy provided data on 995 asthmatic patients (45%
males, mean age 43.3±17.7 yrs).
Results: 48.5% of patients had intermittent (48.5%) or mild persistent asthma
(25.3%); 61% had co-morbid allergic rhinitis (AR). More frequently, prescribed
medicines were a combination of inhaled corticosteroids (ICS) plus long-acting
β2 -agonists (LABA) (55%), and short-acting β2 -agonists (SABA) as mono-therapy
or in combination with ICS (40%). In general, prescriptive appropriateness was
higher for patients with only asthma (25%) than for those with asthma+AR (16%).
Regardless of concomitant rhinitis, the lowest adherence to GL was found in
the mild persistent asthma category (11%), whilst the highest was in the severe
persistent group (56.3%).
Conclusion: In general, we found low adherence of GPs to GINA GL recommendations, with a trend to over-treatment of intermittent asthma; conversely, more
appropriate therapeutic regimens were applied for severe asthma.

The devices significantly predicted counted steps (r2 = 0.57, 0.46 and 0.65 for
wrist, waist and ankle locations, respectively, p < 0.0001 for all). However, the
wrist and waist devices underestimated visually-counted steps at all walk speeds
(-137±76 and -167±90 steps, respectively) although less-so at higher speeds,
while the device on the ankle came closer: -55±57 steps (all, p < 0.0001). In
summary, the accelerometer on the ankle appeared to be more accurate and precise
as a step-counter in COPD patients.

P4759
Validity of activity monitors for physical activity assessment in patients with
chronic obstructive pulmonary disease
Roberto Rabinovich 1 , Zafeiris Louvaris 2 , Yogini Raste 3 , Daniel Langer 4 ,
Hans Van Remoortel 4 , Santiago Giavedoni 1 , Chris Burtin 4 , Eloisa Regueiro 5 ,
Ioannis Vogiatzis 2 , Nicholas Hopkinson 3 , Michael Polkey 3 , Frederik Wilson 6 ,
William MacNee 1 , Klass Westerterp 7 , Thierry Troosters 4 . 1 ELEGI Colt
Laboratory, Centre for Inflammation Research, the Queen’s Medical Research
Institute, The University of Edinburgh, Scotland, United Kingdom; 2 Department
of Critical Care Medicine, Pulmonary Rehabilitation Centre, Evangelismos
Hospital, National & Kapodistrian, University of Athens, Greece; 3 NIHR
Respiratory Biomedical Research Unit of the Royal Brompton and Harefield NHS
Foundation Trust and National Heart & Lung Institute, Imperial College London,
London, United Kingdom; 4 Faculty of Kinesiology and Rehabilitation Sciences,
Department of Rehabilitation Sciences, Katholieke Universiteit Leuven, Belgium;
5
UFSCar, São Carlos, Universidade Federal de São Carlos, Brazil; 6 Precision
Medicine, Pfizer Worldwide Research and Development, Pfizer, Kent, United
Kingdom; 7 Department of Human Biology, Maastricht University, Maastricht,
Netherlands
Rationale: Physical inactivity (PA) and symptoms during PA are hallmarks of

871s

W EDNESDAY, S EPTEMBER 5 TH 2012
COPD. Adequate assessment of PA is a challenging objective in COPD. Various
activity monitors are available but the validity of these monitors is poorly established. We aim to evaluate the validity of six activity monitors in patients with
COPD against active energy expenditure (AEE) measured with doubly labelled
water (DLW).
Methods: Eighty patients with COPD (age 68±6 years, FEV1 57±19% predicted) recruited in four centres each wore simultaneously four out of six available
monitors validated in chronic conditions (Lifecorder Plus, ActiWatch Spectrum,
RT3, Actigraph GT3X, DynaPort MoveMonitor and SenseWear Armband) during
wakefulness for 14 consecutive days. AEE was calculated (0.9xTotal Energy Expenditure (TEE) [DLW]-resting metabolic rate) and the validity of the monitors
was evaluated by correlations between AEE and monitors outputs and through
multiple regression analysis using TEE as the dependent variable with total body
water (TBW) plus several PA monitors outputs as independent variables.
Results: Except for the Lifecorder Plus and the RT3, the remaining four monitors
met the validation criteria. Actigraph GT3X and DynaPort MoveMonitor explained
the majority of the TEE variance not explained by TBW (53% and 70% respectively) and showed significant correlations with AEE (r=0.63 p<0.0001, r=0.55
p<0.0001, respectively).
Conclusions: The present findings should guide users in choosing valid activity
monitors for research or for clinical use in patients with chronic diseases such as
COPD.
Funded by The Innovative Medicine Initiative Joint Undertaking (IMI JU #
115011).

P4760
Performance of activities of daily living as a predictor of rehospitalization for
patients following an exacerbation of COPD
Brian Carlin 1 , Dan Easley 2 , Kim Wiles 2 . 1 Pulmonary and Critical Care
Medicine, Allegheny General Hospital, Pittsburgh, PA, United States; 2 Medicine,
Klingensmith HealthCare, Ford City, PA, United States
Purpose: To evaluate the rehospitalization rates for patients with COPD using
performance of activities of daily living (ADLs) as a metric marker.
Method: The Discharge, Assessment, and Summary @ Home (D.A.S.H., Klingensmith HealthCare, Ford City, Pennsylvania) program is a respiratory therapist
driven home care based program for patients with COPD who are using supplemental oxygen following discharge from the hospital following a COPD exacerbation.
The program includes the performance of four patient selected ADLs (e.g walking
the four points of the home, loading the dishwasher) on days #1, #7, and #30 posthospitalization. Oxygen saturation is maintained above 90% using a SmartDose
Oxygen delivery system. Each ADL is measured as either fully completed or not.
Results: A total of 229 patients were entered into the study and had four ADLs
performed at each of the three visits. 9% (23/229) of the patients were readmitted
to the hospital within a 30 day period. Of those, 8 (3.5%) were readmitted with a
COPD exacerbation and 15 (6.6%) were readmitted for other reasons. For those
patients who performed 1 or less of 4 ADLs (n=42) to completion by day #7 of
the program, 8 (19%) were readmitted while for those patients who could perform
2 or more ADLs (n=187) to completion, 15 (8%) readmitted.
Conclusions: Those patients with COPD who were oxygen dependent following
hospital discharge for an exacerbation of COPD who could perform one or less
ADLs to completion by 7 days following discharge have a higher 30 day readmission rate to the hospital than those who could perform 2 or more ADLs to
completion.

P4761
Effects of a 3-week inpatient pulmonary rehabilitation (PR) on activity
parameter in patients with COPD
Inga Heinzelmann, Stella Seeberg, Katrin Beutel, Klaus Kenn. Department of
Pneumology, Schoen Klinik Berchtesgadener Land, Schoenau am Koenigssee,
Germany
Rationale: Physical activity (PA) level in patients with COPD is markedly reduced
in comparison to elderly healthy people. The aim of this study was to investigate
the effect of a 3-week inpatient rehabilitation program (PR) on activity parameter
measured by SenseWear® .
Methods: Forty patients with COPD, stage III-IV (age: 62m5y; BMI: 26m5kg/m2 ;
FEV1 : 36±9%pred.) were included in this prospective trial. PA was measured by
SenseWear® Armband in all patients for 3 days at the beginning and at the end
of inpatient PR. Additionally, quality of life was requested by SF36 questionnaire
and each patient performed a 6-minute walking test (6MWT) (after pretest) pre
and post PR.
Results: 6MWD improved significantly following PR (+39.1 [95% CI, +69 to
+8] p=0.01). We observed an increase in mental score of SF36 (+5.10 [95%CI,
+9.8 to +0.4] p=0.03). No significant differences between PA parameter pre and
post PR were found: total energy expenditure (+35.27±319kcal, p=0.49), steps
per day (+293±1419, p=0.20), metabolic rate (-0.01±0.28, p=0.78), duration of
PA more than 3fold basic metabolic rate (-4.9±74, p=0.63) were seen. There was
no significant difference in PA data between 24 hours calculated as the mean of 3
days compared to the PA data of the first 24 hours of the 3 day measurement.
Conclusions: These data show that there are no relevant changes in PA following
inpatient PR, although exercise capacity and quality of life are improved. We
hypothesize that an inpatient setting predefines the daily amount of PA that is

not similar to the activity chosen in daily life at home. We conclude that PA
measurement may not be appropriate as an outcome parameter for an inpatient PR.

P4762
The usefulness of pedometry in patients with chronic obstructive pulmonary
disease
Nicoleta Bertici 1 , Voicu Tudorache 1 , Ovidiu Fira-Mladinescu 1 , Cristian Oancea 1 ,
Iosif Marincu 2 . 1 Department of Pneumology, University of Medicine and
Pharmacy “V. Babes”, Timisoara, Romania; 2 Department of Infectious Diseases,
University of Medicine and Pharmacy “V. Babes”, Timisoara, Romania
Introduction: Effort tolerance and daily physical activity (DPA) is predictive of
quality of life and survival in COPD patients, but still remains difficult to assess
them on their real life.
Aim: How to relate pedometry with other classical parameters commonly used in
pulmonary rehabilitation (PR).
Methods: DPA has been evaluated by pedometry to 74 patients with COPD, age
63.55±8.73 (12 stage II, FEV1=60.16±7.78%; 29 stage III, FEV1=39.07±6.30%;
33 stage IV, FEV1=23.1±7.18%). Monitoring for a period of 7 days has been done
before and 6 months after a PR of 3 weeks.
Results: Values have been widely dispersed with a maximum of 17420
and minimum of 964 steps/24hrs. Average values acquired: lowest in
COPD stageIV, still with the highest increase over 6 months of PR +636
steps/24hrs (2476.32±2104.12→3112.63±2088.46 steps/24hrs, p < 0.02); in
COPD stageIII the increase of DPA was +597 steps/24hrs over 6 months
(5627.44±2152.95→6224.42±2105.19, p <0.04), in COPD stageII was the lowest increase +540 steps/24hrs (8724.33±2908.34→9264.16±2405.18, p <0.13),
probably because the subjects belonging to this stage had the best preserved DPA.
A low correlation was found with the 6-minute-walk distance and with the total
score Saint George Respiratory Questionnaire (r=0.2). However it demonstrated
the positive effects of PR even after 6 months on DPA.
Conclusions: DPA decreased opposite COPD stage, it is fluctuant with every subject, dependant of clinical status, weather and daily schedule. Wearing pedometers
is very easy and motivational, provided that patients realize that they are being
“watched”.

P4763
Self-reported determinants of physical activity in COPD patients
Sigrid Vorrink 1 , Helianthe Kort 1 , Thierry Troosters 2 , Jan-Willem Lammers 3 .
1
Research Group Demand Driven Care, Utrecht University of Applied Sciences,
Utrecht, Netherlands; 2 Department of Rehabilitation Sciences, Katholieke
Universiteit Leuven, Research Centre for Cardiovascular and Respiratory
Rehabilitation, Leuven, Belgium; 3 Division Heart and Lungs, University Medical
Centre, Utrecht, Netherlands
Introduction: COPD patients demonstrate reduced levels of daily physical activity
compared with healthy controls1.This results in a higher risk of hospital admission
and shorter survival2. Performing regular physical activity, reduces the risk of both
COPD-related hospital admissions and mortality.
Aim: There is a lack of knowledge in the personal factors that determine whether
a person is motivated to be physically active. Which factors cause patients to stay
at home and which factors motivate them to be active?
Methods: We developed an online survey using www.surveymonkey.com which
was posted on the patient forum of the Dutch Asthma Foundation and on COPD
group sites of Hyves, a Dutch friend based site. The questionnaire was online from
Oct. 23rd ’09 till Jan. 12th ’10.
Results: In total 192 COPD patients started the survey and 116 completed (60%).
66% were women and average age was 59±11 years. GOLD grades 1-4 were
distributed as 18%, 31%, 32% and 19%, respectively. The top 3 of factors mentioned that stimulate physical activity was: 1. improvement of physical health, 2.
the type of physical activity and 3. weather conditions. Demotivating factors were:
1. weather conditions, 2. tiredness and 3. dyspnea.
Conclusion: Most respondents are aware that physical activity influences their
physical health. Awareness of the reasons for taking on an action is important in
motivating oneself to conduct it. Knowing which factors influence patients to be
physically active could be used as predictors for, or to influence physical activity
in COPD patients.
References:
[1] Vorrink et al. Resp. Res. 2011, 12:33.
[2] Pitta et al. Eur Respir J. 2006 May;27(5):1040-55.

P4764
Physiological phenotype and daily physical activity in COPD patients. A pilot
study in Greece
Eleni Kortianou 1,2 , Zafeiris Louvaris 1 , Vasileios Andrianopoulos 1 ,
Stavroula Spetsioti 1 , Maroula Vasilopoulou 1 , Marianneta Roumpani 1 ,
Ioannis Vogiatzis 1 . 1 Thorax Foundation, Research Center of Intensive and
Emergency Thoracic Medicine, Athens, Greece; 2 Department of Physiotherapy,
Technological Educational Institute, Lamia, Greece
Background: Although impaired lung function and skeletal muscle dysfunction
impact on exercise intolerance and reduced physical activity in patients with
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COPD, there is limited available information on those phenotypic factors that
determine real-life daily physical activity.
Aim: The objective of this pilot study was to examine the impact of baseline lung
dysfunction, exercise capacity and quadriceps muscle strength on daily walking
movement intensity (WalkMI), walking energy expenditure (WalkEE) and average
energy expenditure (AvgEE) in patients with COPD.
Methods: 20 COPD patients (age: 66±10; FEV1 : 48±15%predicted; FFMI:
18±3) were assessed using an incremental work-rate test, the 6MWT and quadriceps muscle force (QuadsMF). Physical activity was measured over 14 consecutive
days using the DynaPort MoveMonitor triaxial accelerometer.
Results: WalkMI was related to 6MWT (r=0.44, p=0.05) and inversely related to
dyspnea sensations during the 6MWT (r=-0.56, p=0.009). WalkEE was positively
related to peak oxygen uptake (r=0.57, p=0.009), peak work rate (r=0.59, p=0.006)
and FEV1 %predicted (r=0.52, p=0.017) and inversely related to dyspnea sensations during the 6MWT (r=-0.47, p=0.03). AvgEE expressed in Mets was related
to QuadsMF adjusted by body weight (r=0.42, p=0.046) and inversely related to
dyspnea sensations during the 6MWT (r=-0.53 p=0.017).
Conclusions: Strategies to enhance whole body endurance capacity and locomotor
muscle strength would ameliorate daily physical activities along with dyspnea
sensations in patients with COPD.
Funded by the Innovative Medicine Initiative Joint Undertaking (IMI JU# 115011).

P4765
Reasons to be physically active differ from reasons to be sedentary in COPD:
A qualitative analysis
Jorine E. Hartman 1,4 , Nick H.T. ten Hacken 1,4 , H. Marike Boezen 2,4 , Mathieu
H.G. de Greef 3 . 1 Department of Pulmonology, University of Groningen,
University Medical Center Groningen, Netherlands; 2 Department of
Epidemiology, University of Groningen, University Medical Center Groningen,
Netherlands; 3 Department of Human Movement Sciences, University of
Groningen, University Medical Center Groningen, Netherlands; 4 GRIAC
Research institute, University of Groningen, University Medical Center
Groningen, Netherlands
The daily physical activity (DPA) level in COPD patients is low, notwithstanding its
beneficial effects. For the development of successful prevention and management
programs it would be helpful to gain insight in the reasons why COPD patients are
physically active or sedentary. The aim of the study is to assess this in a qualitative
way.
115 COPD patients (68% male, FEV1 %pred 58±28, age 65±9 years) were interviewed in-depth. Furthermore, DPA (tri-axial accelerometer), lung function and
dyspnea (MRC-scale) were determined. Answers were categorized according to the
Grounded Theory. Afterwards descriptive analysis using k-means cluster analysis
was performed.
The cluster analysis shows 2 clusters, one cluster with a high DPA level (n=52)
and the second with a low DPA level (n=60) (figure1). A high DPA level was
related to being physically active because of fun, because of having a continuous
active lifestyle in the past, the number of reasons mentioned to be physically
active and self-efficacy. A low DPA level was related to being sedentary because
of bad weather influencing health, financial constraints, bad health and shame to
be physically active.

P4766
Muscle phenotypes in COPD patients: An exploratory cluster analysis
Fares Gouzi 1,2 , Aldjia Abdellaoui 1,3 , Sami Sedraoui 1 , Nicolas Molinari 4 ,
Edith Pinot 5 , Dalila Laoudj-Chenivesse 1 , Jean-Paul Cristol 5 , Jacques Mercier 1 ,
Maurice Hayot 1 , Christian Préfaut 1 . 1 Department of Clinical Physiology,
INSERM U-1046, CHRU Montpellier, University of Montpellier I and II,
Montpellier, France, Metropolitan; 2 Pulmonary Rehabilitation, Pulmonary
Rehabilitation Center “La Solane”, Fontalvie Group, Osséja, France,
Metropolitan; 3 Pulmonary Rehabilitation, Pulmonary Rehabilitation Center “La
Solane”, Fontalvie Group, Lodève, France, Metropolitan; 4 Department of
Medical Information, UMR 729 MISTEA, CHRU Montpellier, University of
Montpellier I, Montpellier, France, Metropolitan; 5 Department of Biochemistry,
CHRU Montpellier, Montpellier, France, Metropolitan
Peripheral muscle dysfunction is a key outcome in chronic obstructive pulmonary
disease (COPD) and has been well characterized by reductions in fiber crosssectional area (CSA) and type I fiber proportion. However, it is currently unknown
if these two features are linked and consequence of common factors (like the
oxidative stress), because of a great heterogeneity in the patients muscle histomorphology, which overlaps with sedentary healthy subjects (SHS). We therefore
tested whether the clustering of COPD patients and SHS would reveal reductions
in fiber CSA and type I proportions in distinct or same sub-groups. Then, we aimed
to model the occurrence of fiber atrophy and/or reduced type I fiber proportion in
a decision tree.
Principal component analysis of functional and histo-morphological muscle parameters revealed two clusters of COPD patients. As compared with the two clusters
of SHS, both clusters had a reduction in the type I fiber proportion (p<0.05).
Reduced fiber CSA and increased protein carbonylation were found only in the
most severe cluster of patients (p<0.05). Yet, clusters of patients had the same age
(60.4±8.8 yrs vs. 60.8±9.0 yrs; p=0.87). Last, an algorithm including 6-minute
walking distance, ventilatory threshold, and body mass index accurately classified
57% of the individuals according to fiber atrophy and/or type I fiber regression.
These clusters may indicate distinct COPD phenotypes, as they are related to clinical outcome (muscle/fiber atrophy). Moreover, patho-biological mechanism and
time course may have differed in the two clusters of COPD patients. Decision trees
may improve the identification of COPD patients with distinct muscle features.

P4767
Is quadriceps muscle endurance reduced in COPD? A systematic review and
meta-analysis
Rachael Evans 1,2,3 , Eric Kaplovitch 1,3 , Marla Beauchamp 1,4 , Clare Gillies 5 ,
Roger Goldstein 1,3 , Dina Brooks 1,4 , Sunita Mathur 1,4 . 1 Respiratory Medicine,
West Park Healthcare Centre, Toronto, Canada; 2 Infection, Immunity and
Inflammation, University of Leicester, United Kingdom; 3 Medicine, University of
Toronto, Canada; 4 Physical Therapy, University of Toronto, Canada; 5 Research
and Design Service, East Midlands RDS, Leicester, United Kingdom
Background: Although quadriceps Type 1 muscle fibre proportion is reduced
in patients with COPD, there is conflicting evidence as to whether quadriceps
muscle endurance is impaired. We therefore performed a systematic review and
meta-analysis of studies comparing quadriceps endurance in COPD to healthy
controls.
Methods: Studies comparing quadriceps endurance between patients with COPD
and healthy controls were identified using six databases (1946-2011) and grey
literature. Full text articles were obtained after two researchers independently
reviewed the abstracts. Weight standardised mean difference (WSMD) with 95%
confidence intervals were calculated by a random effects model for measures of
quadriceps endurance.
Results: Data were extracted from 17 studies involving 565 patients with COPD
and 353 healthy controls. The outcome measurements involved a mixture of techniques. Quadriceps endurance was greater in the controls compared with COPD
(WSMD -1.46 [-0.84 to -2.09]) p<0.001. This relationship was similar both when
non-volitional versus volitional techniques (p=0.26) or when sustained versus dynamic contractions (p=0.43) were used to measure quadriceps endurance. There
was significant heterogeneity between studies.

This study shows that reasons to be physically active or sedentary are related to
the level of daily physical activity in COPD patients. These factors could be useful
for developing physical activity enhancement programs.
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Conclusions: Quadriceps endurance is reduced in patients with COPD compared
to healthy controls. The results were independent of the type of muscle endurance
test used.

P4768
Determinants of exercise capacity in patients with COPD
Maurice Sillen 1 , Emiel Wouters 2,3 , Frits Franssen 1 , Martijn Spruit 1 . 1 Program
Development Centre, CIRO+ Horn, Horn, Netherlands; 2 Director, CIRO+ Horn,
Horn, Netherlands; 3 Department of Respiratory Medicine, Maastricht University
Medical Centre (MUMC+), Maastricht, Netherlands
Background: Patients with Chronic Obstructive Pulmonary Disease (COPD) suffer from a loss of lower-limb muscle strength and endurance (Franssen et al. MSSE
2005). To date, it remains unclear whether and to what extent decreased quadriceps muscle strength and/or decreased quadriceps muscle endurance contribute to
different aspects of exercise capacity. Therefore, the aim was to study determinants
of functional exercise capacity in patients with COPD.
Methods: In 66 patients (34 men, age: 64±8 yrs, BMI: 25±5 kg/m2 , FFMI: 17±2
kg/m2 , FEV1 : 34±14% pred, TLCO: 42±14% pred), 6-minute walk test (6MWD),
constant work rate test (CWRT) on a bicycle ergometer at 75% of pre-determined
peak work rate, quadriceps isokinetic peak torque (PT, Nm) and total work (TW,
Joules; 30 repetitions at 90°/s) and PImax were measured.
Results: Patients had a poor functional exercise performance (6MWD: 317±104 m;
CWRT: 192±113 s), quadriceps dysfunction (PT: 55±16% pred; TW: 1204±510
Joules) and respiratory muscle weakness (PImax: 70±23% pred). 6MWD correlated with TLCO (r=0.33) and TW (r=0.36; both p<0.05). CWRT correlated with
PImax (r=-0.36), PT (r=0.44) and TW (r=0.49; all p<0.05). In stepwise multiple
regression analysis, TLCO and TW explained 11% and 13% of the variance in
6MWD respectively, while TW explained 24% of the variance in CWRT.
Conclusion: Functional exercise performance is reduced in patients with COPD.
Quadriceps muscle weakness and loss of muscle endurance partially but very
weakly explain the exercise intolerance in patients with COPD.

P4769
Peripheral muscle strength and exercise capacity in children with cystic
fibrosis and non-cystic fibrosis
Baki Umut Tugay 1 , Hulya Arikan 2 , Ugur Özçelik 3 , Nazan Tugay 1 .
1
Physiotherapy and Rehabilitation, Mugla University, School of Health, Mugla,
Turkey; 2 Physiotherapy and Rehabilitation, Hacettepe University, Faculty of
Health Sciences, Ankara, Turkey; 3 Pediatric Chest Diseases, Hacettepe
University, Faculty of Medicine, Ankara, Turkey
Cystic fibrosis (CF) is a chronic disease associated with pulmonary involvement,
malnutrition, increased respiratory muscle work and musculoskeletal manifestations. Bronchiectasis not caused by CF is often perceived to be rare in western
societies, but remains an important cause of chronic suppurative lung disease in
the developing world among children. Therefore the aim of this study is to document the differences in exercise response and the possible underlying mechanisms
between CF and non-CF patient groups. 24 patients with non-CF bronchiectasis
(mean age 13.2(3.4) years) and 24 patients with CF (mean age 11.6(3.3) years)
participated in the study. Pulmonary function testing and 6 minute walk test
(MWT) were performed and peripheral muscle strength was measured by a hand
held digital manual muscle tester to selected muscles. There was no significant
difference between the physical characteristics, pulmonary functions, peripheral
muscle strength and the distance walked in the 6 MWT (p>0.05). Non-CF patient
group reached higher heart rate and maximum heart rate percentage in the 6 MWT
(p<0.05). Distance walked in 6 MWT was significantly correlated with lean body
mass (r: 0.613, p<0.001), maximum voluntary ventilation (r: 0.497, p<0.01) and
peripheral muscle strength (r: 0.510, p<0.01) in the CF group. There was no
relation between the exercise responses and pulmonary and nutritional factors in
non-CF patients (p>0.05). Our data suggests that the major limitation to exercise
seems to be related to nutritional factors in CF patients.

P4770
Validity of the six-minute stepper test in pulmonary rehabilitation
Olivier Le Rouzic 1 , Emmanuel Monge 1 , Frédéric Bart 2 , Benoit Wallaert 1 ,
Jean-Marie Grosbois 3 . 1 Department of Respiratory Diseases, Calmette Hospital,
CHRU of Lille, University of Lille 2, Lille, France; 2 Department of Respiratory
Diseases, Bethune Hospital, Bethune, France; 3 FormAction Santé, FormAction
Santé, Pérenchies, France

Results: 6-MST was correlated with the 6-MWD (r=0.51, p=0.01), the VT and
peak workload (r=0.53, r=0.63 respectively, p=0.01). There was a weak correlation
with the VT and peak VO2 (r=0.35, p=0.05). After PR, there was a significant
increase of the 6-MST (500 vs 437 steps, p<0.001), the 6-MWD (417 vs 390m,
p=0.02), the VT workload (55 vs 44W, p<0.001) and the peak workload (91 vs
79W, p<0.001) and the VT VO2 (10.8 vs 10.2, p=0.025). There was no change of
the peak VO2.
Conclusions: The 6-MST is correlated with the 6-MWD and the CPET workload.
Our data demonstrate the clinical interest of this field test to evaluate the exercise
tolerance in PR.

P4771
The 6-minute walk distance cannot be accurately assessed at home in people
with COPD
Anne Holland 1,2,3 , Tshepo Rasekaba 1,2,5 , Julio Fiore 1,3,4 , Angela Burge 1,2 ,
Annemarie Lee 1,3,4 . 1 Physiotherapy, Alfred Health, Melbourne, VIC, Australia;
2
Physiotherapy, La Trobe University, Melbourne, VIC, Australia; 3 Institute for
Breathing and Sleep, Austin Health, Melbourne, VIC, Australia; 4 Physiotherapy,
The University of Melbourne, Victoria, Australia; 5 Northern Clinical Research
Centre, Northern Health, Melbourne, VIC, Australia
Background: There is growing interest in home-based rehabilitation and self management programs for people with COPD. The 6-minute walk test is commonly
used to assess the effects of these treatments on exercise capacity, however it
is not known whether this assessment can be performed accurately in the home
environment. The aim of this study was to determine whether exercise capacity
can be accurately assessed in the home using the six minute walk test (6MWT).
Methods: 14 participants with stable COPD (10 males), mean age 73 (SD 7) years
and FEV1 55(14) %predicted undertook the 6-minute walk test at home and at
the hospital. Home and hospital tests were conducted in random order on separate
days, within one week, with two tests performed on each testing occasion and
the best distance recorded. Hospital tests were conducted on a 30-metre walking
track whilst home tests were conducted using the longest available track, inside or
outside the home. Agreement for 6-minute walk distance (6MWD) across testing
locations was examined using the Bland and Altman method.
Results: Eight home tests were conducted outdoors and six were conducted inside
the home, with track lengths ranging from 7 to 30 metres. The home 6MWD was
shorter than the hospital 6MWD (mean 37 metres shorter, limits of agreement
-192 to 118 metres). For the home tests, a shorter track length was associated with
a greater reduction in 6MWD (rS=0.65, p=0.01).
Conclusion: The 6-minute walk distance cannot be accurately assessed at home
in people with COPD. Alternative exercise tests that are suitable for the home
environment should be developed if a comprehensive assessment of people with
COPD is to be performed at home.

P4772
Do field walking tests produce similar cardiopulmonary demands as an
incremental treadmill test in obesity?
Rachael Evans 1,2,5 , Thomas Dolmage 1,3 , Priscila Robles 1,4 , Roger Goldstein 1,4,5 ,
Dina Brooks 1,4 . 1 Respiratory Medicine, West Park Healthcare Centre, Toronto,
Canada; 2 Infection, Immunity and Inflammation, University of Leicester, United
Kingdom; 3 Respiratory Diagnostics and Evaluation Services, West Park
Healthcare Centre, Toronto, Canada; 4 Physical Therapy, University of Toronto,
Canada; 5 Medicine, University of Toronto, Canada
Cardio-respiratory fitness assessed by peak oxygen uptake (VO2 pk) is an independent predictor of mortality in obesity. We investigated whether VO2 pk measured
during corridor walking tests was similar to that measured by an incremental
treadmill (ITM) test in obesity.
Methods: Individuals with a BMI >30 were recruited from a sleep clinic. All
patients had treated Obstructive Sleep Apnea. Patients with chronic lung or heart
disease were excluded. Participants completed an ITM test; the gold standard to
determine VO2 pk, two six-minute walk tests (6MWT) and two incremental shuttle
walk tests (ISWT) on three separate days in a randomised order. Expired gas analysis was performed during all tests. The difference between the peak parameters
for the two corridor tests compared to the ITM was assessed by Dunnett test.
Results: 16 patients completed the study: 8 male, mean [SD] age 58 [12] y, BMI
36.1 [7.6] kg/m2 . The results of the second walking test were used. Table 1 shows
the peak parameters for the three tests.
Table 1

Introduction: The six-minute stepper test (6-MST) is an easy, sensitive and secure
field test used to evaluate the exercise tolerance. In a previous study, we have
demonstrated the reproducibility and sensitivity of this test in patients with COPD
(Borel B, et al. Clin Rehabil. 2010). The aim of this new study was to compare
the 6-MST to the six-minute walk distance (6-MWD) and the cardiopulmonary
exercise testing (CPET) before and after pulmonary rehabilitation (PR).
Methods: We enrolled 138 consecutive patients with chronic lung diseases who
underwent a PR in a monocenter, prospective study (CEPRO 2011-036). Number
of steps per six minutes on a stepper GoSport® , 6-MWD, oxygen uptake (VO2 in
ml/kg/min) and workload at peak exercise (peak) and ventilatory threshold (VT)
were measured at the beginning and the end of a six week PR.

VO2 (ml/min)
VCO2 (ml/min)
VE (L/min)
RER
Heart rate (beats/min)

ITM

ISWT

6MWT

2266 [478]
2636 [695]
82 [25]
1.16 [0.09]
143 [30]

2017 [561]
2210 [714]
73 [26]
1.10 [0.10]
142 [27]

1778 [360]*
1676 [471]*
56 [13]*
0.99 [0.09]*
127 (21)

*Significantly different to ITM (p<0.01); VCO2 = carbon dioxide output, VE = minute ventilation, RER = respiratory exchange ratio.

The limits of agreement for VO2 pk between the ISWT and the ITM was 730
ml/min.
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Conclusion: In obesity, the ISWT VO2 pk more closely reflects ITM VO2 pk than
the 6MWT VO2 pk, but is not predictive in an individual.
P4773
Long-term adherence to exercise after pulmonary rehabilitation: What are
the motivating factors and barriers?
Cassie Lee, Sarah Elkin. Chest and Allergy Dept., Imperial College NHS Trust,
London, United Kingdom

domised to participate either in the standard physiotherapy programme (PT:
physical and respiratory exercises) or in the standard programme with the addition
of exercises on the Galileo device (PTG). On the days of admission and discharge
we assessed: 6-minute walking test (6-MWT), COPD assessment test (CAT), and
serum c-reactive protein (CRP).
Results: The baseline characteristics are shown in table 1.
Table 1

Introduction: Adherence to exercise after PR is known to be low, but motivation/barriers to exercise in this population are unclear. This study aimed to
investigate motivation and barriers to exercise post PR.
Method: A postal survey was sent to 112 (58=M) participants who completed
>50% of a PR program in the previous three years. Collating demographics, physical activity level, exercise information and participants’ views of their motivation
(21 items) and barriers (14 items) to exercise, quantified along a 5 point-likert
scale.
Results: 51.8% (n=58) responded; mean age 71.72, MRC dyspnoea 2.86 and
co-morbidities 1.09, COPD=87.9%. Individual’s motivation and barrier mean were
calculated, but did not correlate, mean barrier did correlated with; MRC (p=0.003),
co-morbidities (p<0.001) and intent to exercise (p<0.001). The most frequent
(always/often) motivating reasons were; I want to improve my fitness=82.7%; I
want to be physically fit=80.4%; I exercise for health concerns=72.6%. Barriers
were; shortness of breath=58.4% and lack of energy=52.2%. Significant differences in motivation/barriers were identified between exercisers (≥ once a week
most weeks) and non-exercisers, but not time since completion of PR. Preferred
options to motivate exercise were; weekly PR group 47.4% and repeat PR yearly
42.1%, those with a higher motivation (p=0.039) or lower barrier (p=0.011) opted
for the weekly PR group significantly more.
Conclusion: This study quantified motivation/barriers to exercise post-PR identifying many items that significantly differed depending on exercise level; these do
not change significantly over time and may predict long-term exercise preference.

Gender [M/F]
Alter [years]
BMI [kg/m2 ]
FEV1 [%pred.]

PT

PTG

9/4
72,92±10,21
25,73±5,81
40,47±18,49

5/6
67±11,93
25,05±4,81
34,49±12,17

Mean ± SD.

While CRP decreased in both groups (p<0.05), we found a significant increase in
the 6-MWT (p<0.005) and a significant decrease in the CAT (p<0.05) in the PTG
group only (table 2).
Table 2
PT

CRP [mg/l]
6-MWT [m]
CAT

PTG

admission

discharge

admission

discharge

22.23±13.94
186.22±128.23
21.69±9.49

10.41±8.14
157.92±106.61
22.21±7.34

57.45±81.14
154.72±117.8
30.91±7.59

6.82±3.19
264.82±122.38
26.09±5.38

Mean ± SD.

Conclusion: In patients hospitalised due to an exacerbation of COPD, the addition
of active muscle contraction with the Galileo system results in beneficial effects
on Qol and exercise capacity.

P4774
Effect of pulmonary rehabilitation on erythrocyte oxidative stress and
antioxidants in COPD patients
Kenji Nemoto, Masayuki Itoh, Seitaro Semba, Hideki Adachi, Koji Kishi,
Hiroyuki Nakamura, Shuji Oh-ishi. Department of Respiratory Medicine, Tokyo
Medical University Ibaraki Medical Center, Ibaraki, Japan

497. Air pollution: from the particles in town to
the pollutants in the countryside

Background and objective: Recent studies suggest that pulmonary rehabilitation
(PR) is essential in the management of COPD. However, the effect of PR on
oxidants and antioxidants in erythrocytes is only partially understood. The aim of
this study was to evaluate whether PR improves not only exercise capacity and
health-related quality of life (HRQL), but also the oxidant/antioxidant imbalance
in erythrocytes.
Methods: Twelve stable COPD patients participated in PR for 8 weeks. A pulmonary function test, 6-minute walking test (6MWT), shuttle walk test (SWT),
and the St. George’s Respiratory Questionnaire (SGRQ) were administered before
and after PR. Blood was collected prior to and after PR for analysis of thiobarbituric acid-reactive substance (TBARS), superoxide dismutase (SOD), Cu-Zn-SOD,
glutathione peroxidase (GPX), and total glutathione (TGSH).
Results: After PR, exercise capacity was improved (6MWT: 399.5±28.6 vs.
455.1±31.7 m, P<0.01, SWT: 335.6±45.9 vs. 373.3±47.1 m, P<0.01). There
were reductions in the SGRQ total, symptoms and activity scores, indicating a
clinical improvement, but no significant difference in TBARS pre- and post-PR.
Erythrocyte CAT activity and TGSH were significantly increased after PR (CAT:
158.2±4.8 vs. 174.4±6.6 K/gHb, P<0.05, TGSH: 4.9±0.7 vs. 5.9±0.7 μM/gHb,
P<0.05), but there were no differences in the erythrocyte SOD and GPX activities
and the Cu-Zn-SOD concentration.
Conclusions: The current study suggested that PR improved exercise capacity and
HRQL and upregulated antioxidant capacity, resulting in no further increase with
exercise therapy.

P4775
A randomised clinical trial to assess the effect of active muscle stimulation on
hospitalised patients with COPD exacerbations
Timm Greulich 1 , Maja Franke 1 , Juliane Fechtel 1 , Christoph Nell 1 ,
Katharina Kehr 1 , Silke Mueller 2 , Harald Schubert 3 , Klaus Kenn 4 ,
Claus Vogelmeier 1 , Andreas Rembert Koczulla 1 . 1 Pulmonology, University
Hospital Giessen and Marburg, Marburg, Germany; 2 Physiotherapy, University
Hospital Giessen and Marburg, Marburg, Germany; 3 Galileo, Novotec Medical,
Pforzheim, Germany; 4 Rehabilitation, Schoen Klinik Berchtesgadener Land,
Schoenau am Koenigssee, Germany
Introduction: Physical exercise reduces the detrimental effects of acute exacerbations in patients with chronic obstructive pulmonary disease (COPD). The
Galileo™ system (Novotec Medical, Pforzheim, Germany) is based on the principle of active muscle contraction via extension reflex triggers.
Aim: To assess the effect of active muscle stimulation in hospitalised COPD patients on exercise capacity, health-related quality of life (Qol), and inflammation.
Methods: 24 hospitalised COPD patients with an acute exacerbation were ran-

P4776
Farming environment during infancy and lung function at age 31 –
Prospective birth cohort study in Finland
Jussi Lampi 1,2 , Heikki Koskela 3 , Anna-Liisa Hartikainen 4 , Alec da Silva Couto
Alves 5 , Adai Ramasamy 5 , Marjo-Riitta Järvelin 5,6,7 , Juha Pekkanen 1,2 .
1
Department of Environmental Health, National Institute for Health and Welfare,
Kuopio, Finland; 2 Public Health and Clinical Nutrition, University of Eastern
Finland, Kuopio, Finland; 3 Center for Medicine and Clinical Research, Division
of Pulmonary Medicine, Kuopio University Hospital, Kuopio, Finland;
4
Department of Clinical Sciences/Obsterics and Gynecology, University of Oulu,
Finland; 5 Department of Epidemiology and Public Health, Imperial College
London, London, United Kingdom; 6 Child and Adolescent Health, National
Institute for Health and Welfare, Oulu, Finland; 7 Institute of Health Sciences and
Biocenter Oulu, University of Oulu, Finland
Background: Respiratory diseases are an occupational health problem among
farmers. In contrast, farming environment during childhood has been reported to
protect from atopic sensitization and asthma. The prospective association between
farming environment during infancy and lung function in adulthood has not been
studied earlier.
Aims: Investigate the prospective associations between farming environment during infancy and lung function at age 31.
Methods: In a prospective birth cohort study, 5676 subjects born in northern
Finland in 1966 were followed up at the age of 31 years. Prenatal exposure to the
farming environment was documented prior to or at birth. At age 31, information
on health status, current occupation and childhood pet exposure was collected by
questionnaire. Forced expiratory volume in 1s (FEV1) and forced vital capacity
(FVC) were measured by spirometry and ratio of FEV1: FVC calculated (FEV%).
Multivariate linear regression models were used to adjust for multiple potential
confounders.
Results: To be born into a farmer family was associated with higher FEV1 (37 ml;
95% CI 5 to 68 ml) and FVC (40 ml; 95% CI 5 to 75 ml) at age 31. Having farm
animals during infancy was associated with higher FEV1 (30 ml; 95% CI 1 to 60
ml). No associations were seen with FEV%. Having dogs in childhood showed
similar associations. There was some suggestion for a dose-depended association
with number of animal species during childhood and higher FEV1 and FVC at age
31, especially among women.
Conclusion: Childhood in a farming environment may protect from restrictive-type
lung function impairment during adulthood.
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P4777
Latitude variation in the prevalence of asthma and allergic rhinitis in Italy:
Results from the GEIRD study
Giancarlo Pesce 1 , Pierpaolo Marchetti 1 , Paolo Girardi 1 , Alessandro Marcon 1 ,
Lucia Cazzoletti 1 , Simone Accordini 1 , Leonardo Antonicelli 2 ,
Massimiliano Bugiani 3 , Lucio Casali 4 , Isa Cerveri 5 , Maria Grazia Panico 6 ,
Pietro Pirina 7 , Giuseppe Verlato 1 , Roberto de Marco 1 . 1 Unit of Epidemiology
and Medical Statistics, Dept of Medicine and Public Health, University of
Verona, Italy; 2 Dept of Allergy, Immunology and Respiratory Diseases,
University Hospital “Ospedali Riuniti”, Ancona, Italy; 3 Dept of Respiratory
Medicine, ASL-TO2, University of Turin, Turin, Italy; 4 Unit of Respiratory
Diseases, Dept of Internal Medicine, University of Perugia, Italy; 5 Respiratory
Diseases Division, IRCCS ”San Matteo” Hospital Foundation, University of
Pavia, Italy; 6 Unit of Epidemiology, ASL-SA2, Salerno, Italy; 7 Institute of
Respiratory Diseases, University of Sassari, Italy

P4779
Association between daily levels of air pollution and school absences in the
proximity of a cement plant in Italy
Paolo Girardi 1 , Alessandro Marcon 1 , Giancarlo Pesce 1 , Pierpaolo Marchetti 1 ,
Salvatore Falcone 2 , Francesca Predicatori 3 , Gianstefano Blengio 2 , Roberto de
Marco 1 . 1 Unit of Epidemiology and Medical Statistics, University of Verona,
Italy; 2 Hygiene and Public Health Service, Azienda Ospedaliera ULSS22,
Bussolengo, Italy; 3 Regional Agency for Environmental Protection and Prevention
of Veneto, Operating Unit on Physical Environmental Agents, Verona, Italy

Background: Earlier studies have pointed out a great variability in the prevalence
of asthma and asthma-like symptoms in different geo-climatic areas.
Aim: To test the association between latitude and prevalence of asthma and allergic
rhinitis in Italian young adults.
Methods: In the frame of Gene-Environment Interaction in Respiratory Diseases
study, a postal screening questionnaire on respiratory health and exposure to environmental factors was administered to 18,357 randomly selected subjects aged
20-44 years in 7 centres: 3 in Northern (Torino, Pavia, Verona), 2 in Central
(Ancona, Perugia) and 2 in Southern Italy (Salerno, Sassari).
Results: 10,494 (57.2%) subjects responded to the questionnaire. The prevalence
of self-reported doctor-diagnosed asthma and allergic rhinitis in the lifespan was
10.2% and 26.9%, respectively, and was significantly different across the centres
(p<0.05). After adjusting for sex, age, potential risk factors for respiratory diseases and design confounders, the prevalence of asthma (OR: 1.07 per 1°latitude
decrease, p<0.001), asthma-like symptoms (wheezing, chest tightness, asthma
attacks: OR ranging from 1.04 to 1.06, p<0.05) and allergic rhinitis (OR: 1.03,
p=0.04) showed a significant north-to-south trend. Similarly, a 1°C increment in
temperature was significantly associated with asthma (OR: 1.10, p<0.001) and
asthma-like symptoms (OR from 1.07 to 1.10, p<0.05), but not with allergic
rhinitis (OR=1.02, p=0.190).
Conclusion: The prevalence of asthma and allergic rhinitis increased moving
southwards in Italy, suggesting that prolonged exposure to different geo-climatic
conditions may affect the onset of asthma and allergic respiratory diseases.

P4778
Traffic-related air pollution and lung function in children – The ESCAPE
project
Ulrike Gehring 1 , Joachim Heinrich 2 , Anna Molter 3 , Goran Pershagen 4 ,
Holger Schulz 2 , Erika Schultz 4 , Angela Simpson 5 , Dorothea Sugiri 6 ,
Andrea von Berg 7 , Bert Brunekreef 1,8 . 1 Institute for Risk Assessment Sciences,
Utrecht University, Utrecht, Netherlands; 2 Institute of Epidemiology I, Helmholtz
Centre Munich, Neuherberg, Germany; 3 Centre for Occupational &
Environmental Health, Manchester Academic Health Sciences Centre, The
University of Manchester, United Kingdom; 4 Institute for Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden; 5 Manchester Academic
Health Science Centre, NIHR Translational Research Facility in Respiratory
Medicine, University Hospital of South Manchester NHS Foundation Trust, The
University of Manchester, United Kingdom; 6 IUF – Leibniz Research Institute for
Environmental Medicine, Heinrich-Heine-University, Dusseldorf, Germany;
7
Marien-Hospital Wesel, Research Institute, Department of Pediatrics, Wesel,
Germany; 8 Julius Center for Health Sciences and Primary Care, University
Medical Center, Utrecht, Netherlands
Background and objective: Cohort studies have reported positive associations
between long-term exposure to traffic-related air pollution and the incidence and
prevalence of asthma and related symptoms. It is unclear whether these effects are
associated with impaired lung function.
Methods: As part of the ESCAPE project we analyzed data from four ongoing
European birth cohort studies (BAMSE, GINI/LISA, MAAS, and PIAMA) with
measured lung function at age 6-8 years. Exposure to traffic-related air pollution
[nitrogen dioxide (NO2 ), particulate matter (PM2.5 , PM10 and PMcoarse ), and black
smoke] at past and current addresses was estimated by land-use regression models.
Associations between lung function (FEV1 and FVC) and exposure to air pollution
were explored by cohort using multiple linear regression analysis. Effects were
adjusted for potential confounders and expressed for an interquartile range increase
in exposure.
Results: Preliminary results from the PIAMA study indicate inverse associations
between traffic-related air pollution and lung function at age 8 years. For all
exposure parameters, exposure at the current home address was associated with
small, but statistically significant reductions (95% confidence interval) in lung
function ranging for FEV1 from 0.71% (0.00-1.41) for PM10 to 1.68% (0.45-2.90)
for PM2.5 . and for FVC from 1.53% (0.93-2.14) for PMcoarse to 3.78% (2.56-4.98)
for PM2.5 . Results for the other cohorts are not yet available, but will be available
at the time of the meeting.
Conclusions: Long-term exposure to traffic-related air pollution may be associated
with reductions in lung function in school children.

Background: Emission of dust represents the main hazard associated with cement
production and may cause adverse respiratory health effects to the population
living nearby.
Aim: To evaluate the association between daily levels of PM10 and a morbidity
indicator (school absenteeism) in children aged 7-14 years attending a school
within 2km from a cement plant in Fumane (Northern Italy).
Methods: Data on absences of students (average: 461 students/year) and daily
concentrations of PM10 from a fixed monitoring station placed in the schoolyard
were collected for 3 school years (541 school days from November 2007 to June
2010). The association between pollution in the same day (Lag 0) and in the
previous 4 days (Lag 1 to 4) and school absenteeism was studied using generalized
additive Poisson regression models, adjusting for short-term trend, day of the
week, flu epidemics and daily temperature.
Results: During the considered period, the daily average concentration of PM10
was 34.8 μg/m3 . An increase of 10 μg/m3 of PM10 was associated with a significant increase of 2.2% in school absences (RR:1.022; 95%CI: 1.007-1.037) two
days after (lag2). The association between average level of pollutants from Lag
0 to Lag 4 and school absences confirmed the presence of a statically significant
association with PM10 levels (RR:1.016; 95%CI:1.003-1.029 for each + μg/m3 of
PM10 ).
Conclusions: Daily PM10 levels are associated with school absences, a proxy
indicator of short-term morbidity, in children who attend schools in proximity to a
cement plant. Primary prevention interventions aimed at reducing air pollution in
the area are recommended.

P4780
Lung function and respiratory symptoms of Brazilian sugarcane cutters
exposed to biomass burning
Luiz Carlos Carvalho Junior, Ercy Ramos, Alessandra Toledo,
Aline Ferreira-Ceccato, Rafaela Cuisse, Nayara Galvão, Mariane Monteschi,
Dionei Ramos. Phisiotherapy, UNESP- Sao Paulo State University, Presidente
Prudente, Brazil
Brazil is the largest producer of ethanol from sugarcane in the world and part of
this production is still manually harvested and for this, it needs to be burned. This
action releases toxic gases to atmosphere and produce large quantities of particulate
matter (PM) directly exposing the sugarcane cutters for a prolonged period which
can cause important respiratory illness. The objective of this study was to evaluate
the lung function and frequency of respiratory symptoms of sugarcane cutters. We
evaluated twenty-three male sugarcane cutters (age=25±4,7 years, BMI = 24±3
kg/m2 ), non-smokers, from Sugar and Ethanol Company located in Brazil. Evaluations were performed in the pre-harvest and harvest. Lung function was assessed
by spirometry and respiratory symptoms by questionnaire. Data normality was
tested by the Shapiro-Wilk test, and comparison of spirometric values in the two
periods was performed using the paired t test. To compare the qualitative variables
we used the Goodman test.The level of significance was p≤0,05. In the pre-harvest
spirometric values were: FVC (4,4±0,57), FVC% (93,8±14,33), FEV1(3,9±0,47),
FEV1% (96±13,3), FVC/FEV1 (89,4±5,55) FVC/FEV1% (101±6,22). In the harvests of we found the following values: FVC (4,5±0,85), FVC% (94±14), FEV1
(3,9±0,47), FEV1% (90,3±13,23), FVC FVC/FEV1 (83,65±7,85) e FVC/FEV
1% (94,4±10,4). There was a statistically significant decrease in FEV1% (p=0.033)
and FEV1/FVC (p=0.002) after harvest. The prevalence of difficulty of breathing
when there is dust and/or climate change increase after harvest. Our results suggest
that six months of harvest leads to airway obstruction and increases respiratory
symptoms in these workers.

P4781
Dampness, mould and endotoxin in primary schools and lung function in
children: The international HITEA study
José Jacobs 1 , Alicia Borras-Santos 2 , Jan-Paul Zock 2 , Esmeralda Krop 1 ,
Bernadette Aalders 1 , Juha Pekkanen 3 , Martin Taubel 3 , Anne Hyvarinen 3 ,
Dick Heederik 1 . 1 Division of Environmental Epidemiology (EEPI), Institute for
Risk Assessment Sciences (IRAS), Utrecht University, Utrecht, Netherlands;
2
Centre for Research in Environmental Epidemiology (CREAL), Hospital del Mar
Research Institute (IMIM), Barcelona, Spain; 3 Department Environmental
Health, National Institute for Health and Welfare, Kuopio, Finland
Respiratory health effects in relation to moisture in homes are well recognised,
but little is known on effects of dampness in school environments. We have
previously reported a higher prevalence of respiratory symptoms in pupils from
moisture damaged schools. Here we aim to study associations between dampness
and visible mould in school buildings, endotoxin exposure and lung function in
children.
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We included 15 Spanish, Dutch and Finnish primary schools with and 10 without
moisture, dampness and visible mould based on reports and inspections. Endotoxin
in settled dust was measured in 237 classrooms. Acceptable forced spirometry
tests were done in 2736 children aged 6-12 years. Associations between moisture,
log-transformed endotoxin levels and lung function were assessed by multiple
linear regression adjusted for gender, age, height, home moisture, ETS, parental
education, technician, school and (for endotoxin analyses) school moisture status.
In the Netherlands and Finland, FEV1 and FEF25-75% tended to be higher in children attending damaged schools or classrooms with higher endotoxin levels. FEV1
was 39 (95%CI 5-72) ml higher in Dutch children attending damaged schools and
in Finland FEV1 significantly increased with increasing endotoxin exposure. In
Spain, FEF25-75% tended to be somewhat lower, but not statistically significant, in
relation to school moisture status and increased endotoxin levels.
Our findings do not provide consistent evidence for adverse effects of moisture
damage in the school environment on lung function in children. Heterogeneity
across different geographical areas may be related to climate, ventilation characteristics and type of school building.

P4782
Fate of inhaled ultrafine carbon particles after one week; human exposure
using a novel aerosol with 111 indium
Anna Klepczynska-Nyström, Alejandro Sanchez-Crespo, Martin Anderson,
Rolf Falk, Anders Lundin, Britt-Marie Larsson, Magnus Svartengren. Public
Health Sciences, Division of Occupational and Environmental Medicine,
Karolinska Institutet, Stockholm, Sweden Department of Nuclear Medicine,
Karolinska University Hospital, Stockholm, Sweden Department of Physiology,
Södersjukhuset, Stockholm, Sweden Radiation Protection, Swedish Radiation
Safety Authority, Stockholm, Sweden
Particulate air pollution, such as nanosized particles <100 nm in diameter, has
negative health effects. But, there is still limited knowledge regarding the fate
of inhaled particles in the human body. Controlled exposure conditions provide
information about the biological pathways of particle pollutants, such as deposition
and retention, in human body.
Recently we have developed a method for labelling ultrafine carbon particles
with an indium isotope (111 In), and generating an aerosol, which enables longterm deposition and retention studies in humans (Sanchez-Crespo, et al. 2011:
“111 Indium-labeled ultrafine carbon particles ...” Inhal Toxicol 23(3): 121-128). In
the present study ten healthy volunteers were exposed for the aerosol (particle size
range 58-124 nm) and followed for seven days. One volunteer was followed for
totally 29 days.
One week after the exposure, pulmonary particle retention was 92%. There was
no elimination of particles from the body via urine. The total in vitro leaching of
free non-bound activity was 3.2%, which indicates a stable bonding between the
particles and 111 In. The volunteer that was followed for totally 29 days, demonstrated 10% further clearance of particles out of the lungs. There was marginal
translocation of carbon particles out of lungs to blood (0,3%), which supports
our earlier results on with 99 Tcm labelled ultrafine carbon particles with the size
of 35 nm (Wiebert et al 2006: "No significant translocation of inhaled 35-nm
carbon particles to the circulation in humans." Inhal Toxicol 18(10): 741-747). We
conclude that measurements with indium-111 enables longer follow-up studies as
the labelling have higher levels of activity.

P4783
Particulate air pollution on systemic inflammatory response: Roles of
monocytes and neutrophils
Qinghua Sun, Silis Jiang, Xiaohua Xu. Collge of Public Health, The Ohio State
University, Columbus, OH, United States
Research has increasingly demonstrated the detrimental effects of air pollution
on systemic human diseases. However, there has been little examination of the
pattern and scope how neutrophils and monocytes respond to the inhalatants. We
exposed C57BL/6 mice to ambient fine particulate matter (PM2.5) in a timely
manner to investigate the roles of neutrophils and monocytes. C57BL/6 mice were
exposed to PM2.5 or filtered air 6 hours a day, 5 days a week for up to 3 weeks
in Columbus, OH in a versatile aerosol concentration enrichment system. The
measurements were conducted at days 5, 14, and 21 for circulating inflammatory
biomarkers via magnetic beads, leukocytes rolling and adhesion in mesentery via
intravital microscopy, inflammatory responses in the lung and visceral adipose
tissues via flow cytometry and immunohistochemical staining (IHS), and inflammatory chemotaxic responses via Boyden chamber. We found that both rolling
and adhesion leukocytes were increased in mesentery, especially at days 14 and
21. Circulating MCP-1, IL-6, and TNFα were elevated, especially at day 5. There
were increases in Ly6G+ (neutrophil) and F4/80+ (monocyte) expression from lung
bronchoaveolar lavage by flow cytometry and lung and visceral adipose tissues
by IHS, especially F4/80 expression throughout the time course. Boyden chamber
assay also indicated that lung and visceral adipose tissues were “inflamed”, especially monocytes/macrophages after PM2.5 exposure. We concluded that, in this
murine model of inhalational exposure to ambient PM2.5, the murine monocytes
respond rapidly to chemokines locally (in the lung) and systemically (in visceral
adipose tissue), which may not be accompanied by neutrophils.

P4784
PM10 is associated with an increase in day-by day inspiratory resistance
variability in asthma
Alessandro Gobbi 1 , Paola Gasparini 1 , Carlo Gulotta 3 , Vito Brusasco 4 ,
Antonio Pedotti 1 , Riccardo Pellegrino 2 , Raffaele Dellacà 1 . 1 Biomedical
Engineering, Politecnico di Milano University, Milano, Italy; 2 Allergologia e
Fisiopatologia Respiratoria, Azienda Ospedaliera S. Croce e Carle, Cuneo, Italy;
3
Fisiopatologia Cardio Respiratoria, Malattie Apparato RespiratorioFisiopatologia, AOU S. Luigi Gonzaga, Orbassano, TO, Italy; 4 Dipartimento di
Medicina, Universita’ di Genova, Italy
Background: An increased variability of inspiratory resistance, measured by
forced oscillations (FOT) and quantified by the coefficient of variation measured
over 4 consecutive days (CVRinsp ), is a typical feature of asthma and predicts acute
deterioration of airway function within a week.
Aim: To investigate whether air pollution increases CVRinsp and the risk of future
deterioration in asthma.
Methods: Between Jan and Jul 2009, CVRinsp was measured daily by a portable
FOT device in 10 mild asthmatics. CVRinsp was then compared with the daily
concentration of PM10.
Results: In 7 subjects PM10 was linearly correlated with CVRinsp (r=0.27, p<0.05).
In these individuals CVRinsp time-series were then averaged to reduce intraindividual variability (Figure) and used to estimate a linear ARMAX model, with
the PM10 as input and a white noise modelling unknown effects on the variability.
According to the Akaike criterion, the CVRinsp at a given day was best modelled
by a weighted average of the PM10 over the past 4 days.

Conclusions: The concentration of PM10 is associated with an increase in airway
resistance variability in asthma, leading to a greater likelihood of future functional
deterioration.

P4785
RME30 biodiesel exhaust inhalation causes vascular dysfunction
Jenny A. Bosson 1 , Jon Unosson 1 , Anders Blomberg 1 , Thomas Sandström 1 ,
Jamshid Pourazar 1 , David E. Newby 2 , Nicholas L. Mills 2 , Jeremy P. Langrish 2 .
1
Dept of Public Health and Clinical Medicine, Umeå University, Umeå, Sweden;
2
Centre for Cardiovascular Sciences, Edinburgh University, Edinburgh, United
Kingdom
Rationale: Whilst particulate air pollution is well recognized as a contributor to
greenhouse gas emissions and thus plays a vital role in global warming, exposure
is also detrimental to cardiovascular and respiratory health. The environmental impact of switching to more sustainable fuels is well accepted; however there is little
evidence of potential health benefits that may result from such an approach. Here
we examined cardiovascular and respiratory effects after inhalation of biodiesel
blend and petrodiesel exhaust.
Methods: 16 healthy subjects were exposed to petrodiesel exhaust and biodiesel
blend (30% rapeseed methyl ester (RME30) blended with petrodiesel) for 1h, standardized for PM mass concentration of 300 μg/m3 . Vascular vasomotor function
was assessed with forearm venous occlusion plethysmography, using acetylcholine,
bradykinin, sodium nitroprusside and verapamil. Additional cardiorespiratory measurements were also performed throughout.
Results: Infusion of all vasodilators caused a dose-dependent increase in forearm
blood flow (P<0.01 for all), which was similar following both exposures (P>0.05
for all), but attenuated as compared to filtered air exposures from previous studies.
Conclusions: Diesel exhaust inhalation is known to impair vascular endothelial
function, which is linked to an increase in cardiovascular events. This study demonstrates that replacing 100% petrodiesel with RME30, a commercially available
mixture, results in similar adverse effects, and suggests there are unlikely to be
any health gains in switching from petrodiesel to RME30. We suggest that these
adverse health effects should be taken into consideration alongside environmental
concerns when assessing future developments.
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Respiratory effects in a chamber study of diesel exhaust exposure in healthy
volunteers
Lars Barregard 1 , Yiyi Xu 2 , Jorn Nielsen 2 , Anders Gudmundsson 3 ,
Aneta Wierzbicka 3 , Anna Axmon 2 , Bo A. Jonsson 2 , Monica Karedal 2 ,
Maria Albin 2 . 1 Occupational and Environmental Medicine, University of
Gothenburg, Sweden; 2 Occupational and Environmental Medicine, Lund
University, Lund, Sweden; 3 Ergonomics and Aerosol Technology, Lund
University, Lund, Sweden
Background: In previous chamber studies of diesel exhaust exposure by the Umea
group, volunteers were exposed to particle mass concentrations (PM) of 300 μg/m3
for 1 hour. Clear effects were found in bronchial biopsies and BAL, but not in
crude lung function tests.
Aim: To examine whether exposure to diesel exhaust at 300 μg/m3 for 3 hours
would cause symptoms, signs and or lung function changes.
Methods: Eighteen healthy subjects were exposed twice to diesel exhaust at 300
μg/m3 , and twice to clean air (<3μg/m3 ), in a double-blind cross-over design, at
least one week apart. NO2 levels were about 1.4 ppm. Before and after exposure
medical examination and spirometry were performed. Symptom scores and PEF
were assessed before, and after 15, 75, and 135 minutes of exposure. Generalized
Estimating Equation models were used to analyze changes from baseline, adjusted
for exposure sequence.
Results: Symptom scores for eyes and throat were higher during diesel exhaust
exposure than during filtered air after 75 and 135 minutes. Signs of irritation in
upper airways were more common after diesel exhaust exposure. PEF increased
during filtered air exposure, but decreased during diesel exhaust, with a statistically
significant difference after 75 and 135 minutes. There were no such differences
for spirometry.
Discussion and conclusion: Increased symptoms and signs from eyes and upper
airways were to be expected, while a decrease of PEF has not been reported previously. Repeated PEF measurements during exposure may be a statistically more
powerful design than spirometry before and after exposure. Symptoms, signs, and
lung function changes were found at exposure levels much lower than occupational
limit values.

P4787
Effect of NO2 on inflammatory response in subjects with asthma
Michel Aubier, Véronique Ezratty, Gaëlle Guillossou, Monique Dehoux,
Catherine Neukirch. Clinical Centre of Investigation, Bichat – Claude Bernard
Hospital, Paris, France, Metropolitan Medical Studies Department, EDF,
Levallois-Perret, France, Metropolitan
Patients with asthma may be more susceptible to NO2. Our aim was to investigate
whether repeated exposure to realistic indoor concentrations of NO2 enhances
inflammatory response in the airways of subjects with asthma. Participating were
19 nonsmoking subjects with intermittent asthma and airway hyperresponsiveness
during methacholine-challenge. The study had a double-blinded, crossover design.
On day 1, the subjects were exposed to either 200 ppb NO2, 600 ppb NO2, or
purified air for 30 min, and on day 2, to the same pollutant, for 2 x 30 min. The
order of exposure to the two concentrations of NO2 and air-only was randomized
and exposures were separated by 2 weeks. Markers of inflammation were measured
in sputum daily, 6 hours after the first (on Day 1) and the third exposure (on Day
2) and 48 h after the first exposure (Day 3) and compared to baseline. The effect
of NO2 on bronchial responsiveness to methacholine was tested at baseline and
on Day 3. Exposure at rest to 200 ppb or 600 ppb of NO2 had no direct effect
on respiratory function either during or after the exposure sessions. Compared
to baseline, the variation in the percentage of eosinophils in induced sputum
after exposure to NO2 was -2% after air, +16% after 200 ppb NO2, and +78%
after 600 ppb NO2. The linear association between the variation and the level of
exposure was significant (p=0.01). Exposure to NO2 did not cause any change in
lung function and no NO2-related effect on responsiveness to methacholine was
found. NO2 exposure had a significant and dose-related effect on the eosinophilic
inflammatory response of patients. These data suggest that exposure to NO2 might
enhance the eosinophilic activity in sputum in subjects with intermittent asthma.

P4788
Noise exposure during sleep and risk of OSAS: A population-based study
Margaret W. Gerbase 1 , Julia Dratva 2 , Michele Germond 1 , Jean-Michel Gaspoz 3 ,
Pierre-Olivier Bridevaux 1 , David Carballo 3 , Nino Künzli 2 ,
Nicole Probst-Hensch 2 , Martin Adam 2 , Jean-Marie Tschopp 4 , Frederic Roche 5 ,
Thierry Rochat 1 . 1 Division of Pulmonary Medicine, University Hospitals,
Geneva, Switzerland; 2 Department of Epidemiology and Public Health, Swiss
Tropical and Public Health Institute, Basle, Switzerland; 3 Department of
Community and Primary Care Medicine, University Hospitals, Geneva,
Switzerland; 4 Department of Internal Medicine, Centre Valaisan de Pneumologie,
Montana, Switzerland; 5 Clinical and Exercise Physiology Laboratory, University
Hospital and Jean Monnet University, Saint-Etienne, France
Background: Noise-induced sleep fragmentation increases upper airway collapsibility and sleep-disordered breathing (SDB). Heart rate variability (HRV) is altered
in SDB, as obstructive sleep apnea/hypopnea syndrome (OSAS). We investigated

the association between exposure to nocturnal traffic noise and HRV as proxy of
OSAS in a representative sample from the Swiss adult population.
Methods: 1363 participants of the SAPALDIA study underwent a 24-hour ECG.
SDB was defined by physician-diagnosed OSAS or respiratory pause during sleep.
Using the HRV frequency-domain component of the 24-hour ECG, we calculated
the percentage of the very low frequency increment interval (VLFI) over the total
power spectral density, a surrogate marker of OSAS (%VLFI 4%). Night-time
traffic noise exposure (10pm-6am) obtained from SONBASE, the Swiss databank
on noise pollution, was linked to participants’ home addresses. Logistic regression
models using 35dB(A) cut-off were adjusted for relevant covariates. Subjects
treated for OSAS or under beta-blockers were excluded from analyses.
Results: MeanSD %VLFI was 5.983.28 in men and 4.11±2.40 in women
(p<0.0001; interaction %VLFI*sex, p<0.0001). Higher %VLFI values were found
in subjects reporting SDB (n=137) compared to controls (n=1200) (5.773.17 vs.
4.932.99; p=0.002). Exposure to noise levels >35 dB(A) at night was significantly
associated with increased %VLFI in men (OR: 1.54; CI: 1.03-2.32; p=0.036), but
not in women (OR: 0.96; CI: 0.65-1.40; p=0.825).
Conclusion: In this large population, the %VLFI index derived from the 24h-ECG
proved useful to corroborate reports of SDB. This study suggests that nocturnal
noise is an independent factor for OSAS in men, but not in women.

P4789
Lung function decrement with arsenic exposure to drinking groundwater
along river Indus: A comparative cross-sectional study
Asad Nafees 2 , Ambreen Qazi 2 , Zafar Fatmi 2 , Irfan Muhammad 1 , Ahmed
S. Haque 1 . 1 Department of Medicine, Aga Khan University, Karachi, Pakistan;
2
Community Health Sciences, Aga Khan University, Karachi, Pakistan
Objective: To determine the association between chronic arsenic exposure through
drinking groundwater and decrement in lung function among adult individuals who
do not have signs of arsenic lesions.
Methods: Comparative cross-sectional study during January to March 2009. 100
participent >15 years of age in each group i.e. exposed (>100 ug/L) and unexposed (< 10 ug/L) to arsenic, determined by testing drinking water samples, were
compared for effects on lung function using spirometry. A validated questionnaire
was administered.
Results: There was a decline in mean adjusted FEV1of 154.3 ml (95 percent
CI: -324.7, 16.0; p = 0.076), in mean adjusted FVC of 221.9 ml (95 percent CI:
-419.5,-24.3; p = 0.028), and in FEV1/FVC ratio of 2.0 (95 percent CI: -25.3,
29.4; p = 0.884), among participants who were exposed to arsenic compared to
unexposed. A separate model comprising a total of 160 participants, 60 exposed at
arsenic concentration of >250 ug/L and 100 unexposed at arsenic concentration
of < 10 ug/L showed a decrement in mean adjusted FEV1of 226.4 ml (95 percent
CI: -430.4, -22.4; p = 0.030), in mean adjusted FVC of 354.8 ml (95 percent CI:
-583.6,-126.0; p = 0.003), and in FEV1/FVC ratio of 9.9 (95 percent CI: -21.8,
41.6; p = 0.539), among participants who were exposed to arsenic in drinking
groundwater.
Conclusion: This study demonstrated that decrement in lung function is associated
with chronic exposure to arsenic in drinking groundwater, occurring independently,
and even before any manifestation, of arsenic skin lesions or respiratory symptoms.
The study also demonstrated a dose-response effect of arsenic exposure and lung
function decrement.

P4790
Ground-level ozone levels are associated with acute hospital admissions and
emergency room visits in Reykjavík, Iceland
Hanne Krage Carlsen 1,2 , Bertil Forsbert 2 , Kadri Meister 2 , Thorarinn Gíslason 3,4 ,
Anna Oudin 2 . 1 Centre of Public Health Sciences, University of Iceland,
Reykjavík, Iceland; 2 Occupational and Environmental Medicine, University of
Umeå, Sweden; 3 Respiratory Medicine and Sleep, Landspítali University
Hospital, Reykjavík, Iceland; 4 Faculty of Medicine, University of Iceland,
Reykjavík, Iceland
Background: Air pollution levels in Reykjavík, Iceland, are generally low, but
follow a different pattern than in most other cities. Intercorrelations are low, a
large fraction of particulate matter with aerodynamic diameter ≤ 10μm (PM10 ) is
from natural sources, and ozone (O3 ) peaks in early in spring. This study aimed to
study short-term associations between pollution levels and daily emergency room
visits and hospital admissions (ERV/HA) for cardiopulmonary causes.
Methods: A time series of daily cardiopulmonary ERV/HAs between the years
2003 and 2009 was made from hospital register data. Three-day moving averages
of exposure variables PM10 , nitrogen dioxide (NO2 ), O3 , and weather variables
were calculated. The ERV/HA counts were regressed on the exposure variables
with Generalized Additive Models assuming Poisson distribution, and time trend
adjustment using Cubic splines. The relative increase in number of events per
interquartile (IQR) increase in pollutant level was calculated from the model
coefficients with a 95% confidence interval (CI).
Results: Mean daily number of ERV/HAs was ten, 76% were cardiac and 60.8%
in people older than 70 years of age. Pollution was characterized by seasonality
and large PM10 fluctuations. Daily ERV/HA’s were associated with O3 levels,
we estimated a 4.6% increase in ERV/HA’s per IQR change in three-day moving
average (95% CI 1.9-5.5). The association was stronger in women; 7.2% (95%
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CI 3.3-11.4). In elderly, NO2 was associated with an increase of 3.4% (95% CI
0.1-6.8). We found no associations with PM10 .
Conclusion: In this study, O3 was associated with cardiopulmonary ERV/HAs.
NO2 was associated with ERV/HAs in the elderly.

498. COPD inflammation and genes

P4791
Measuring the health of the 2012 European green capital, Vitoria-Gasteiz:
“The impact of air pollution and weather conditions on COPD”
Sophe García 1 , Ines Carrascosa 1 , Sandra Pedrero 1 , Amando García 1 ,
Merche Rodriguez 1 , Txema Merino 2 . 1 Pneumology, HUA Santiago,
Vitoria-Gasteiz, Basque Country, Spain; 2 Pneumology, Hospital Basurto, Bilbao,
Basque Country, Spain

P4793
Association of GSTT1 & M1 gene polymorphism with ageing in Northern
Indian COPD and lung cancer patients
Rajni K. Shukla 1 , Surya Kant 1 , Sandeep Bhattacharya’ 2 , Balraj Mittal 3 .
1
Pulmonary Medicine, 2 Physiology, C.S.M. Medical University, Lucknow/Uttar
Pradesh, India; 3 Medical Genetics, Sanjay Gandhi Post Graduate Institute of
Medical Sciences, Lucknow/Uttar Pradesh, India

Background: On October 21, 2010, the European Commission designated VitoriaGasteiz European Green Capital 2012. The air that the citizens breathe received
the highest score given to any city. Only 65 km far away from Vitoria- Gasteiz,
Bilbao is the second industrialized region of Spain, behind Barcelona.
Aims: To compare the impact of air pollution and weather conditions on COPD
in two cities from the Basque Country, very close by distance, but with a different
environmental scenario.
Methods: Between January 2010 and December 2010 in Santiago Hospital
(Vitoria-Gasteiz) and Basurto Hospital (Bilbao) all admissions for COPD exacerbations were retrospectively evaluated. The daily average values of NO2 and
Ozone (both oxidant air pollutants), and metheorology data were obtained from
the Basque Meteorological Agency.
Results: Measuring air quality, in Vitoria-Gasteiz the NO2 exposure average was
low. In contrast, in Bilbao, ozone concentration was >100 μg/m3 several times
over the year.

Background: There is increasing evidence for a close relationship between aging
and chronic inflammatory diseases. COPD is a chronic inflammatory disease of
the lungs, which progresses very slowly and the majority of patients are therefore
elderly. In this study, we assess whether age in metabolism of phase 2 enzyme
gene polymorphisms GSTT1 & GSTM1 in northern Indian COPD and lung cancer
Patients.
Material & methods: In this case only study, we have enrolled 422 study subjects
(218 lung cancer & 204 COPD). COPD enrolled after spirometry evaluation and
lung cancer patients confirmed by Histopathology. All genotyping were done by
PCR-RFLP method.
Results: GSTM1 null was found to be significantly higher in COPD patients
as compared with healthy controls (OR=2.08; 95%;CI=1.40-3.09; P=0.0001), but
there were no significant differences in the distribution of genotypes of polymorphisms of GSTT1 null patients and healthy controls, and in lung cancer
GSTT1 null polymorphism was found to significant associated (OR=0.47; 95%;
CI=0.30-0.73;P=0.001). But GSTM1 null polymorphism was not significant associated with lung cancer patients. In subgroup analysis in age, we found GSTM1
N/P polymorphism significantly associated between age 50-60 years for COPD
(43.5%/21.2%,p=0.015), but in case of Lung cancer none of GSTT1/M1 null
polymorphism were associated (p=0.071,p=0.934).
Conclusion: We conclude that GSTM1 null polymorphism was associated with
COPD. We also observe that GSTM1 null polymorphism was associated between
aging group 50 -60 years COPD patients but not in case of Lung cancer. So we
can conclude that aging have affect of COPD not in lung cancer patients.

Oxidant Pollutant
NO2 (Vitoria-Gasteiz)
Ozone (BIlbao)

Concentrations

Limit values (WHO)

28 μg/m3
>100 μg/m3

40 μg/m3 (mean annual)
100 μg/m3 maximum daily mean of hour

Pearson correlation for COPD exacerbations rate and air pollution was: Ozone:
0.74 and NO2: 0,73 (p<0,01). The weather correlation was no significant, but
there was an inverse relation between higher NO2 levels and lower temperatures,
(r:0,78;p<0,01).
Conclusions: This data shows that air quality improves health, comparing both
cities. An increase of air pollution relates to more hospital admissions for COPD
exacerbations. During winter NO2 levels could be related with an increase of
heating use at home.

P4792
Statins augment the processing and removal of ambient particulate matter in
the lung
Stephan van Eeden, Ryohei Miyata, Gordon Francis, Don Sin. Institute for Heart
and Lung Health, University British Columbia, Vancouver, BC, Canada
Rationale: Ambient particulate matter (PM) exposure causes lung inflammation
and retention of these particles in the lung which perpetuate the lung inflammatory
response. We have previously shown that 3-hydroxy-3-methylglutaryl coenzyme A
(HMG-CoA) reductase inhibitors (statins) suppress the PM-induced inflammatory
response in vivo. Here we hypothesize that statins enhance the processing of PM
in the lung and reduce the retention of these particles in lung tissues.
Methods: Four groups of New Zealand White rabbits were used: 1) saline instillation, 2) saline instillation with statin treatment, 3) PM (EHC 93) instillation,
and 4) PM instillation with statin treatment. PM or saline was administrated
by intratracheal instillation, 3X a week for 4 weeks. Lovastatin (5mg/kg/day)
was given 4 weeks prior and during PM exposure. PM retention in the lung
tissues and macrophages was quantified by morphometry on H&E stained slides.
Alveolar macrophages (AM) from bronchoalveolar lavage were analysed for their
phagocytic ability.
Results: Morphometric analysis showed that PM exposure increased the recruitment of AM (P<0.01) and activated AM (P<0.001) into lung tissues and lovastatin
suppressed all these effects. Lovastatin also reduced the fraction and total lung
burden of PM in AM (32.7±2.9 mm2 /104 mm2 vs. 16.5±5.1 mm2 /104 mm2 ,
P<0.05) as well as the total burden of PM in all lung tissues (P<0.5). Ex vivo,
lovastatin augmented the phagocytic index of both opsonized and unopsonized
particles by AM.
Conclusion: Treatment with statins attenuated the PM–induced recruitment and
activation of AM. It also reduces the burden of PM in the lung and promotes the
clearance of PM from the lung by macrophages.

P4794
Proteinase activated receptor-1 (F2R) polymorphisms and susceptibility to
exacerbations in COPD
Manuela Plate’ 1 , Jennifer K. Quint 2 , Jadwiga A. Wedzicha 3 , Rachel
C. Chambers 1 , John R. Hurst 3 . 1 Centre for Respiratory Research, University
College London, United Kingdom; 2 Department of Non-communicable Disease
Epidemiology, London School of Hygiene and Tropical Medicine, London, United
Kingdom; 3 Academic Unit of Respiratory Medicine, Royal Free Campus, UCL
Medical School, London, United Kingdom
Introduction: COPD is a condition of global importance, characterized by accelerated lung function decline and an abnormal inflammatory response. Exacerbations
(i.e. episodes of acute deterioration of respiratory health) account for much of
the morbidity and mortality in COPD. The reasons why some patients are more
susceptible to exacerbations is poorly understood, but familial clustering suggests
that there may be a genetic basis. Proteinase activated receptor-1 (PAR1 ) activation
leads to the generation of several inflammatory mediators involved in COPD and
our unpublished data have shown that functional polymorphisms of PAR1 are
protective in sarcoidosis.
Aims & objectives: The aim of this study was to investigate whether PAR1
polymorphisms are associated with COPD exacerbation frequency (ExF).
Methods: Two PAR1 SNPs (rs2227744 and rs32934) and a 13bp in/del
(rs11267092) were genotyped in 136 infrequent and 67 frequent exacerbators.
Results: The genotypic distributions of all polymorphisms were in Hardy-Weinberg
equilibrium. The rs2227744 SNP showed a statistically significant association with
ExF. Frequency of the minor allele was 0.47 in infrequent and 0.37 in frequent
exacerbators (OR 1.5, 95%CI 1.0-2.4, p=0.04). Considering exacerbations as a continuous variable, the presence of the minor allele was associated with a significantly
lower exacerbation rate (3.03 vs 1.98 exacerbations/year, MWU p=0.04).
Conclusions: Taken together with our previous studies showing that the presence
of the minor allele at SNP rs2227744 increases PAR1 expression, these data
suggest that this SNP may confer a degree of protection against exacerbations in
COPD by increasing PAR1 expression.
Funded by the BLF.

P4795
Heterozygosity for E292V in ABCA3, lung function and COPD in 64,000
individuals
Marie Bækvad-Hansen 1 , Børge Nordestgaard 1 , Morten Dahl 2 . 1 Department of
Clinical Biochemistry, Herlev Hospital, Copenhagen University Hospital, Herlev,
Denmark; 2 Department of Clinical Biochemistry, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark
Recessive mutations in the ATP-binding-cassette-member A3 (ABCA3) gene are
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associated with chronic lung disease in childhood, but frequency of chronic lung
disease due to ABCA3 mutations in the general population is unknown. We tested
the hypothesis that individuals heterozygous for ABCA3 mutations have reduced
lung function and increased risk of COPD in the general population.
We resequenced 760 individuals and identified three novel (H86Y, A320T, A1086D)
and four previously described mutations (E292V, P766S, S1262G, R1474W) in
ABCA3. We genotyped the entire Copenhagen City Heart study (n=10,604) to assess
the clinical importance of these mutations. To validate our findings we genotyped
an additional 54,395 individuals from the Copenhagen General Population Study
for the E292V mutation.
In the Copenhagen City Heart Study E292V heterozygotes had 5% reduced
FEV1 % predicted (t-test: p=0.008) and 3% reduced FVC % predicted compared
with noncarriers (p=0.04) and an increased odds ratio for COPD of 1.9 (95% CI:
1.1-3.1). In contrast, the A1086D mutation was associated with increased FEV1 %
predicted (p=0.03) and FVC % predicted (p=0.008) in the Copenhagen City Heart
Study. None of the other ABCA3 mutations associated with lung function or COPD
risk. In the larger Copenhagen General Population Study, and in the two studies
combined, E292V heterozygotes did not have reduced lung function or increased
risk of COPD (p≥0.11), while this was the case for the positive controls, surfactant
protein-B 121ins2 heterozygotes and α1 -antitrypsin ZZ homozygotes.
Our results indicate that partially reduced ABCA3 activity due to E292V is not a
major risk factor for reduced lung function and COPD in the general population.

P4796
Estimating the contribution of genetic variants in occupational chronic
bronchitis
Leysan Akhmadishina 1 , Gulnaz Korytina 1 , Tatyana Viktorova 1,2 . 1 Department
ofGemomics, Institute of Biochemistry and Genetics, Ufa, Russian Federation;
2
Department of Biology, Bashkir State Medical University, Ufa, Russian
Federation
We hypothesized that occupational factors might affect the relationship between genetic predisposition and the risk of chronic bronchitis. Cases were 122 workers with
a confirmed diagnosis of occupational chronic bronchitis and controls were 166
healthy workers matched to cases by age, sex and industrial exposure time. 55 SNPs
were genotyped by PCR-RFLP. Significant associations with occupational chronic
bronchitis risk were observed with VDBP 1307C>A, 1296T>G (Padj=0.00066,
OR=2.54 95%CI 1.60-4.04), MMP1 519A>G (Padj=0.0001, Pcor=0.0002,
OR=2.52 95%CI 1.36-4.69), ADAM33 13491C>G (Padj=0.0004, Pcor=0.0008,
OR=2.52 95%CI1.40-4.52), IL8 -251T>A (Padj=0.0058, Pcor=0.0116, OR=2.87
95%CI 1.32-6.22), NQO1 465C>T (Padj=0.0004, Pcor=0.0008, OR=3.57 95%CI
1.35-6.72), UGT2B7 2146C>T (Padj=0.0021, Pcor=0.0042, OR=2.34 95%CI
1.35-4.04), CYP1A2 -2467delT (Padj=0.0041, Pcor=0.0082, OR=2.17 95%CI
1.20-3.91). Significant interaction were found for smoking status and UGT2B7
2146C>T (P=0.015), EPHX1 415A>G (P=0.04), GPX1 599C>T (P=0.037) and
for PY and CYP2F1 c.14_15insC (P=0.05) for occupational chronic bronchitis.
Also significant interaction were found for age of exposure time and IL1RN VNTR
(P=0.02656), VDBP 1307C>A (P=0.02258), CYP1A1 3798T>C (P=0.01657).
The formation of occupational chronic bronchitis in workers is determined not
only by the composition of harmful dusts and duration of exposure but also the
individual characteristics of the organism. The disease occurs predominantly in
individuals with certain genetic constitution and is a consequence of the interaction
of genetic and environmental factors.

P4797
SNPs in TSPYL-4, NT5DC1 genes are associated with susceptibility to COPD
in a southern Chinese Han population
Yi Guo, Yi Gong, Guochao Shi, Kun Yang, Chunming Pan, Min Li, Qingyun Li,
Qijian Cheng, Ranran Dai, Liang Fan, Huanying Wan. Respiratory Diseases,
Shanghai Rui Jin Hospital, Shanghai, China
Background: The risk of developing chronic obstructive pulmonary disease(COPD) is partially genetically determined as well as environmental. Many
published candidate gene studies had conflicting results due to different races and
sample sizes.
Objectives: To investigate candidate genes and haplotype in susceptibility to
COPD in a southern Chinese Han population.
Methods: We performed genotyping of DNA samples in 200 COPD patients and
250 control subjects according to 54 single nucleotide polymorphisms (SNPs)
in 23 genes associated with development of COPD and/or pulmonary function
identified by GWAS. We also made linkage disequilibrium (LD) and haplotype
analysis according the results of genotyping.
Results: The frequencies of the SNP(rs3749893 of testis specific protein Y encoded
like 4 (TSPYL-4) gene) G allele and SNP (rs1052443 of 5’-nucleotidase domain
containing 1 (NT5DC1) gene) A allele were significantly higher in cases than
in controls (p=0.032, p<0.05,OR=0.692, 95%CI=0.495-0.970; P=0.0205, p<0.05,
OR=0.670, 95%CI=0.477-0.941, respectively). There were two blocks of SNPs
(rs1052443 and rs3749893; rs11155242 and rs6937121) that had sufficient precision to warrant construction of a haplotype block. We constructed the TSPYL-4
and NT5DC1 haplotypes of cases and controls, but with no significantly difference
between the two groups. rs3749893 A allele of TSPYL-4 and rs1052443 C allele
of NT5DC1 were associated with a protective effect from the deterioration of
pulmonary function.

Conclusion: TSPYL-4, NT5DC1 genes polymorphism are associated with susceptibility to COPD and pulmonary function in a southern Chinese Han population.

P4798
Genetics of detoxification and oxidative stress pathways in COPD
Qadar Pasha 1 , B. Singh 2 , A. Vibhuti 3 , E. Arif 4 . 1 Functional Genomics Unit,
CSIR-Institute of Genomics and Integrative Biology, Delhi, India; 2 Respiratory
Unit, RML Hospital, New Delhi, India; 3 FGU, CSIR-IGIB, Delhi, India; 4 FGU,
CSIR-IGIB, Delhi, India
Cigarette-smoking, although, is the most important risk factor, but only a small
percentage of smokers develop symptomatic COPD. Does that mean the genetic
predisposition plays a pivotal role? To address this query, we investigated polymorphisms on several genes but restrict here to cytochrome p450 1A1(CYP1A1),
CYP1A, CYP2E1, N-acetyl transferase (NAT) and microsomal epoxide hydrolase
(mEPHX) of detoxification and cytochrome b-245 alpha (CYBA), glutathione-Stransferase P1 (GSTP1) of oxidative stress pathways in a case-control design. We
present data on haplotypes, gene-gene interactions and correlations with clinical
and biolevels.
Haplotypes 462Val:3801C, 462Val:3801T of CYP1A1, −1293C:7632T,
−1293C:9893C, −1293C:9893G and −1293C:7632T:9893C of the CYP2E1,
930G:242C of CYBA (p<0.05); 105V-114V of GSTP1 (p<0.001) and 113H-139H
of mEPHX (p<0.05) were over-represented in patients. The same alleles-associated
genotype-combinations between genes, GSTP1:CYBA and NAT2*6 and NAT2*7
alleles were prevalent in patients (p<0.01). Patients had significantly elevated malondialdehyde (MDA) level and decreased catalase (CAT), glutathione peroxidase
(GPx) activities, glutathione (GSH) level (p 0.01). Genotypes, 462Ile/Val+Val/Val,
3801TC+CC of CYP1A1 and 930AG+GG of CYBA associated with increased
MDA level, decreased FEV1, CAT activity and GSH level in patients (p 0.05).
Likewise genotypes, I105V/V105V, A114V/V114V of GSTP1 and Y113H/H113H
of mEPHX associated with increased MDA and decreased GSH levels in patients(p
0.05).
Gene polymorphisms affecting the function of proteins cause imbalance of detoxification and oxidative-stress pathways thereby contributing to pathogenesis.

P4799
New degradome markers in children and adults with chronic lung disease
Olga Tselousova 1,2 , Gulnaz Korytyna 1 , Tatyana Victorova 1,2 . 1 Genomics,
Institute of Biochemistry and Genetics, Ufa, Russian Federation; 2 Biology,
Bashkir State Medical University, Ufa, Russian Federation
The degradome proteases a large group of enzymes that act in the extracellular
environment have been associated with multiple physiological and pathological
processes in lung tissue. Through protein degradation and turnover proteases play
an essential role in lung tissue remodeling and repair during the inflammatory
response and may be important in the development of chronic lung disease.
In our case - control study we investigated common genetic mechanisms of
susceptibility to chronic lung disease in children and adults.
We analyzed MMP genes in 220 children with chronic respiratory diseases and 230
control and in group of 362 adults with COPD and 483 control, respectivly. The
folowing genotypes were detected: MMP1(-519A/G), MMP2 (-735C/T), MMP3(11715A/6A), MMP9 (-1562C/T, 836A/G), MMP12 (-82A/G) in both groups of
children and adults.
We observed significantly associated to chronic lung disease susceptibility in
children and adults for the MMP3 (-11715A/6A) gene. The genotype 6A/6A
were identified as a risk for chronic lung disease (OR=3,64; 95%CI 1,76-7,68 for
children, OR=4,49; 95%CI 2,33-8,81 for adults). The MMP1*-519A/A genotype
carriers in children had a significantly increased risk of chronic lung disease
(OR=1,75; 95%CI 1,10-2,80).The MMP12*−82A/A genotype was identified as a
risk for chronic lung disease in children (OR=1,75; 95%CI 1,10-2,80) but not for
adults.
The genotype and allele frequencies of other MMP genes do not significantly
differ in groups.
The results of our study suggest the genetic polymorphisms in degradome pathway
genes may play a significant role in the development of chronic lung disease.

P4800
Longitudinal analysis of airway epithelium of COPD subjects reveals unique
inflammatory gene networks up-regulated over time
Sriram Sridhar 1 , Jay S. Fine 4 , Christopher S. Stevenson 2 , Hans Bitter 1 , Ann
E. Tilley 3 , Ben-Gary Harvey 3 , Robert Kaner 3 , Michelle R. Staudt 3 ,
Jennifer Fuller 3 , Jacqueline Salit 3 , Neil Hackett 3 , Holly Hilton 1 ,
Sreekumar Pillai 2 , Gerhard Wolff 2 , Sudha Visvanathan 2 , Ronald G. Crystal 3 .
1
Translational Research Sciences, Hoffmann La-Roche, Inc., Nutley, NJ, United
States; 2 Inflammation Research, Hoffmann La-Roche, Inc., Nutley, NJ, United
States; 3 Department of Genetic Medicine, Weill Cornell Medical College, New
York, NY, United States; 4 Inflammation Research, Boehringer Ingelheim
Pharmaceuticals, Inc., Ridgefield, CT, United States
Introduction: The goal of this study was to determine temporal changes in
regulatory gene networks in the small airway epithelium of subjects with COPD.
Methods: Small airway epithelial (SAE) cells were collected at bronchoscopy
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from smokers with COPD (n=42), healthy nonsmokers (NS, n=30) and healthy
smokers (HS, n=71). A subset of these subjects were subsequently sampled after
3 months (n=25 NS, n=11 HS, n=10 COPD). RNA from >95% pure populations
of SAE was isolated and hybridized to Affymetrix microarrays. Weighted gene
co-expression network analysis (WGCNA) was used to determine modules of
correlated genes associated with clinical parameters at each timepoint, and temporal modules were compared to determine similarities. Functional categories were
determined for modules using gene ontology analysis.
Results: WGCNA yielded an immune signaling module (e.g. TLR signaling and
inflammasome genes), correlated with decline in FEV1/FVC ratio (baseline: R=0.28, p = 0.002; month 3: R=-0.57, p=0.007). There was a significantly high
degree of overlap in the immune-signaling module generated at each timepoint
(173 genes, p=0) indicating the robustness of expression of this module. Another
module associated with smoke exposure included genes involved in oxidative stress
response and metabolic pathways.
Conclusions: Network analysis revealed a data-derived inflammation module associated with decline in lung function which is perturbed over time. This suggests
that subtle induction of inflammatory signaling can be measured in the airway
epithelium of COPD subjects in addition to pathways known to be induced by
cigarette smoke exposure.

P4801
Investigation of the role of miRNAs as a biomarker in chronic obstructive
pulmonary disease (COPD)
Fahri Akbas 1 , Ender Coskunpinar 2 , Engin Aynaci 3 , Yasemin Musteri Oltulu 2 ,
Pinar Yildiz 3 . 1 Department of Genetics and Bioengineering., Fatih University,
Istanbul, Turkey; 2 Department of Molecular Medicine, Istanbul University
Institute of Experimental Medicine, Istanbul, Turkey; 3 Pulmonology, Third Clinic,
Yedikule Chest Diseases and Thoracic Surgery Training Hospital, Istanbul, Turkey
COPD as a complex disease with genetic and environmental compound, is one of
the leading cause of death in worldwide. miRNAs have role in gene expression as
responsible gene’s down-regulated by blocking mRNA after transcription, translation inhibition and breaking of mRNA. Aim of the study is definition a biomarker
that are based on the measurement miRNA level of plasma, is specific to COPD.
20 COPD and 10 healthy control cases were included in this study. The median
age was 59±6,6 and 55±5,2 years for controls and COPD, respectively. miRNAspecific quantitative real-time-PCR based miRNA (miR-qRT-PCR) detection has
been used. “Free PCR Array Data Analysis Software” has been used for data analysis. As a result of the study, two miRNA were significantly upregulated (miR-7
and miR-30a) and seven different miRNA were significantly downregulated in
COPD patients (miR-9, miR-20a, miR-26b, miR-28-3p, miR-34c-5p, miR-100,
miR-101).

P4802
Cell-cell variation in expression of blaCTX-M-14
Xiaorong Wang 1 , Yu Kang 1 , Shuchang An 1 , Tong Zhao 2 , Jichao Chen 3 ,
Rongrong Fu 1 , Zhancheng Gao 1 . 1 Department of Respiratory & Critical Care
Medicine, Peking University People’s Hospital, Beijing; 2 Institute of
Microbiology, Chinese Academy of Sciences, Beijing; 3 Department of Respiratory
Medicine, The Central Hospital of China Aerospace Corporation, Beijing, China
Background: Cell-cell variation in expression of their gene in isogenic population
is frequently observed in microbes, which is recognized as one of the reasons for
phenotype heterogeneity. The aim of this study is to investigate the hetorogeneous
resistance level in genetically identical cells which was origenated from cell-cell
variation in expression of blaCTX-M-14 .
Methods: The transcriptional region of CTX-M-14 with or without the entire
coding sequence of CTX-M-14 which were amplified from clinic strain isolated
from patients with lower respiratory tract infection were subcloned to upstream
of green fluorescent protein (GFP) gene to regulate expression of GFP followed
by standard method. Applying flow cytometry measurement (FCM) to analyze the
expression pattern of blaCTX-M-14 in single cell using GFP as the report genes. The
expression pattern of cells after cultured with different ceftriaxone concentrations
ranging from 0μg/ml to 2048μg/ml was also analyzed. Using the E-test method
to measure the MIC to ceftriaxone.
Results: Variation in GFP expression from cell to cell was seen (The fluorescence
intensity of different cells vary largely, ranging from 102 to 105 ). The resistance
level to ceftroaxone was positively correlated with the expression level, with
increment of the extracellular ceftroaxone concentrations, the proportion of cells
with more GFP abundance increasing. We also found the epigenetic resistance
phenotype mediated by the heterogeneous expression was non-strictly inheritable
and have a transient property.
Conclusions: Heterogeneous expression of antibiotic genes other than nucleotide
alterations in genetically identical cells may be one of the reasons for diverse
antibiotic resistance level.

P4803
Polymorphisms of genes involved in extracellular matrix remodeling,
xenobiotic metabolism, antioxidant pathways and chronic lung disease in
children
Gulnaz Korytina 1 , Leysan Akhmadishina 1 , Elena Victorova 1,3 ,
Tatyana Victorova 1,2 . 1 Genomics, Institute of Biochemistry and Genetics, Ufa
Scientific Center, Ufa, Russian Federation; 2 Biology, Bashkortostan State
Medical University, Ufa, Russian Federation; 3 Genetics, George-August
University of Goettingen, Goettingen, Germany
We performed a candidate gene association study of 43 polymorphisms in genes
coding genes functioning in extracellular matrix remodeling, xenobiotic metabolism and antioxidant pathways in 257 children with severe chronic lung disease
(CLD) and 335 controls.
The frequencies of wild type/wild type genotype of CYP2F1 (c.14_15insC)
gene were significantly higher in CLD patients than in the healthy control
group (Padj=0.000001; OR=3.16 2.10-4.77). Association with CLD and CYP1A1
gene polymorphisms (3798T>C and 2454A>G) in additive model (Padj=0.0003;
OR=1.72 1.28-2.33 and Padj=0.001; OR=2.31 1.28-2.33) was found. The patients
with CLD showed significantly elevated frequencies of the GSTT1 gene deletion
(Padj=0.0003; OR=1.98 95% CI 1.36-2.89). The GSTP1 (313A>G) polymorphism
was associated with CLD (for AA genotype Padj = 0.0046, OR=1.65 1.17-2.34).
Regression analysis showed that CAT (-262C>T) CC genotype is associated with a
1.84 -fold increase (95% CI 1.22-2.65; Padj=0.0009) and NQO1 (465C>T) is associated with a 1.89 -fold increase (95% CI 1.19-3.02; Padj=0.006) in additive model.
Association with CLD and MMP3 (-1171 5A>6A), MMP12 (-82A>G), MMP9
(2660A>G) and TIMP3 (-1296T>C) gene polymorphisms in dominant model
was found (Padj=0.0013, OR=2.75 1.43-5.31; Padj=0.007, OR=1.83 1.16-2.89;
Padj=0.017, OR=1.54 1.08-2.21; Padj=0.033, OR=1.48 1.11-2.01)
Consequently, CYP2F1, CYP1A1, CAT, GSTP1, GSTT1, NQO1, MMP3, MMP9,
MMP12 and TIMP3 genetic polymorphisms probably play a substantial part in
susceptibility to severe pulmonary inflammation in children with CLD.

P4804
Association of xenobiotic metabolizing gene polymorphisms and chronic
obstructive pulmonary disease in Indian population
Naushad Khan 1,2 , Mradul Daga 1 , Nitish Kamble 1 , Govind Mawari 1 ,
Istaq Ahmed 2 , S.A. Husain 2 . 1 Medicine, Maulana Azad Medical College, New
Delhi, Delhi, India; 2 Biotechonology, Jamia Millia Islamia, New Delhi, Delhi,
India

As a conclusion, this is the first study using QRT PCR Array method to investigate
the association between serum miRNAs and COPD. Upregulation of miR-7 and
miR-30a might be potential biomarkers for early diagnosis of disease.

Background and aim: Genetic susceptibility to the development of chronic obstructive pulmonary disease might depend on variation in the activities of enzymes
that detoxify cigarette smoke products. We studied the relationship of GSTP1,
GSTM1, and GSTT1 gene polymorphisms with COPD risk in a case- control study
of Indian patients and controls.
Material and methods: A total of 186 patients with COPD and 160 healthy
controls were included in the study. The Frequencies of GSTP1, GSTM1 alleles
was determined by using conventional Multiplex PCR and GSTP1 by polymerase
chain reaction and restriction fragment length polymorphisms technique.
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Results: A significant case –control difference was observed for the presence of
null GSTM1, (61.8% Vs 55.0%, P= 0.04). No difference was observed in the
frequency of GSTT1 Null genotype and COPD susceptibility. (54.8% vs 50.6%
OR: 1.26; CI: 0.87- 1.84; P value = 0.82) For GSTP1 polymorphism we found
that Subjects homozygous variants Val/Val were at increased risk of developing
COPD (OR: 2.58; CI: 1.2- 4.8) as compared to heterozygote variants Ile/Val (OR:
1.28 CI: 0.7-2.14) Also, the mutant allele frequency (Val) was significantly higher
in patients as compared to controls and the difference was found to be statistically
significant. (OR: 1.8 CI: 1.4- 4.2; P Value =0.001)
Conclusion: We propose that subjects with GSTM1 null allele and GST P1
homozygous isoleucine genotypes are at higher risk of COPD and are significant
indicators of susceptibility to chronic obstructive pulmonary disease in Indian
population.

P4805
Rare alpha-1 antitrypsin mutations in the Irish population
Tomás Carroll 1 , Geraldine O’Brien 1 , Catherine O’Connor 1 , Ilaria Ferrarotti 2 ,
Stefania Ottaviani 2 , Maurizio Luisetti 2 , Gerard McElvaney 1 . 1 Department of
Medicine, Royal College of Surgeons in Ireland, Dublin, Ireland; 2 Department of
Molecular Medicine, University of Pavia, Italy
AAT deficiency (AATD) results from mutations in the SERPINA1 gene, classically
presenting with early-onset emphysema and liver disease. The most common mutation responsible for AATD is the Z mutation. AAT deficiency is under-diagnosed
and prolonged delays in diagnosis are common. ERS and ATS guidelines advocate
the screening of all COPD, poorly-controlled asthma, and cryptogenic liver disease
patients, as well as first degree relatives of known AATD patients.
8,000 individuals have been screened following ATS/ERS guidelines as part of
the Irish national targeted detection programme. AAT levels were determined by
immunonephelometry. AAT phenotyping was performed by isoelectric focussing.
Rare and novel mutations were identified by DNA sequencing of the SERPINA1
gene.
A number of rare SERPINA1 mutations including I, F, V, Xchristchurch, Zbristol,
and Mmalton were identified. The I mutation (Arg39Cys) was present at a relatively
high frequency (0.0038) in the targeted population, with over 60 cases described.
Three Null SERPINA1 mutations were detected, including two novel mutations.
In addition, the first individuals in Ireland homozygous for a Null mutation and
for the Mmalton mutation were identified.
Current testing of suspected AATD cases is often limited and can miss rare and
novel clinically significant SERPINA1 mutations. The rare mutations described in
this study were not detected by a commonly used genotyping assay; however, the
low AAT levels prompted their correct identification using more detailed genetic
analysis. Our findings underline the need for a comprehensive diagnostic work
up of all patients with low AAT levels including phenotyping, genotyping and if
necessary, sequencing of the SERPINA1 gene.

P4806
Lung fibroblast function in patients with Birt-Hogg-Dubé syndrome
Yoshito Hoshika 1 , Fumiyuki Takahashi 1 , Shinsaku Togo 1 , Muneaki Hashimoto 2 ,
Toshiyuki Kobayashi 3 , Hideyuki Kataoka 4 , Masatoshi Kurihara 4 ,
Etsuko Kobayashi 1 , Katsutoshi Ando 1 , Kuniaki Seyama 1 , Kazuhisa Takahashi 1 .
1
Respiratory Medicine, Juntendo University School of Medicine, Tokyo, Japan;
2
Molecular and Cellular Parasitology, Juntendo University School of Medicine,
Tokyo, Japan; 3 Molecular Pathogenesis, Juntendo University School of Medicine,
Tokyo, Japan; 4 Pneumothorax Research Center and Thoracic Surgery Division,
Nissan Tamagawa Hospital, Tokyo, Japan
Background: Birt-Hogg-Dubé syndrome (BHDS) is an autosomal dominant inherited disorder caused by germline mutations in the FLCN gene, and characterized
by skin fibrofolliculomas, multiple lung cysts, spontaneous pneumothorax, and
renal neoplasms. Pulmonary manifestations frequently develop earlier than other
organ involvements and then frequently prompt to make a diagnosis of BHDS.
Objective: To clarify the mechanism of lung cyst formation, we isolated lung
fibroblasts from patients with BHDS and analyzed their function because they
are principal cells responsible for the production and maintenance of extracellular
matrix.
Methods: Lung fibroblasts were isolated from lung tissue obtained from patients
with BHDS (n=10) and lung cancer (n=7). Lung fibroblast function was evaluated
by chemotaxis to fibronectin and three dimensional (3D)-gel contraction assay.
Result: We confirmed that lung fibroblasts express FLCN mRNA, but there was no
difference in expression level between control and BHDS fibroblasts. BHDS fibroblasts showed reduced chemotaxis as compared with control fibroblasts (p=0.001).
But there was no significant difference in contraction of 3D-collagen gels between
two groups (p=0.1726). Expression of fibronectin, transforming growth factor
(TGF)-b1 and type I collagen was significantly reduced in BHDS fibroblasts as
compared to control fibroblasts when evaluated by real-time PCR. In support of
these results obtained from primary cultured fibroblasts, normal fetal lung fibroblasts (HFL-1) exhibited reduced chemotaxis when FLCN expression in HFL-1 was
knock-downed.
Conclusion: Our results suggest that FLCN haplo-insufficiency in the lung may
cause fibroblast dysfunction leading to impaired tissue repair.

P4807
CCDC103 encodes a novel cilia dynein arm factor that is mutated in primary
ciliary dyskinesia
Claudius Werner 1 , Anita Becker-Heck 1 , Jennifer R. Panizzi 2 , Victoria
H. Castleman 3 , Dalal Al-Mutari 4 , Eamonn Sheridan 4 , Niki T. Loges 1 ,
Heike Olbrich 1 , Rahul Chodhari 5 , Christopher O’Callaghan 6 , Eddie
M.K. Chung 5 , Richard Reinhardt 7 , Hannah M. Mitchison 3 , Iain A. Drummond 2 ,
Heymut Omran 1 . 1 Klinik fuer Kinder- und Jugendmedizin -Allgemeine
Paediatrie, Universitaetsklinikum Muenster, Germany; 2 Nephrology Division,
Massachusetts General Hospital, Charlestown, United States; 3 Molecular
Medicine Unit, University College London, United Kingdom; 4 Leeds Institute of
Molecular Medicine, St. Jame’s University Hospital, Leeds, United Kingdom;
5
General and Adolescent Paediatrics Unit, University College London, United
Kingdom; 6 Department of Infection, Immunity and Inflammation, University of
Leicester, United Kingdom; 7 Genome Centre Cologne, MPI for Plant Breeding
Research, Cologne, Germany
Primary ciliary dyskinesia (PCD) is a genetically heterogenous disorder characterized by chronic destructive respiratory tract disease. In about 50% of cases it
is associated with situs inversus, because embryonic cilia play a critical role in
establishing organ left-right asymmetry.
Zebrafish schmalhans mutants exhibit characteristic features of ciliopathy caused
by a mutation in ccdc 103; in electron microscopy cilia lack inner (IDA) and outer
(ODA) dynein arms.
Screening individuals for CCDC103 (the human ccdc103 ortholog) identified ten
patients with mutations. We found homozygous loss-of-function mutations in six
individuals (c.383_384insG) predicting a frame shift and premature termination
of translation. In four affected individuals a homozygous transversion (c.A461C;
p.H154P) was identified.
All affected individuals exhibited typical clinical findings for PCD. Three patients
had situs inversus totalis, one had situs inversus abdominalis and two dextrocardia.
High-speed videomicroscopy (HVM) of patient OP-1192II1 (c.383_384insG)
showed ciliary immotiliy with only residual flickering. By contrast, in two patients
with the p.H154P variant, HVM showed reduced beat amplitude and coordination
and few immotile cilia.
In patient OP-1192II1, Immunofluorescence microscopy demonstrated distal ODA
deficiency. Cells from PCD patient OP-1194II1 (p.H154P variant) displayed a normal localization of ODA components. Both patients showed a normal localization
of the IDA component DNALI1.
Our findings indicate that CCDC103 mutations cause PCD in humans. Whereas the
loss-of-function mutation results in ciliary immotility and distal ODA deficiency,
the p.H154P variant presents as a hypomorphic mutation.

P4808
Recessive HYDIN mutations cause primary ciliary dyskinesia without situs
abnomalities
Johanna Raidt 1 , Heike Olbrich 1 , Claudius Werner 1 , Niki T. Loges 1 , Nora
F. Banki 2 , Amelia Shoemark 3 , Tom Burgoyne 3 , Gabriele Köhler 4 ,
Josef Schroeder 5 , Gudrun Nürnberg 6 , Peter Nürnberg 6 , Richard Reinhardt 7 ,
Heymut Omran 1 . 1 Klinik fuer Kinder- und Jugendmedizin -Allgemeine
Paediatrie, Universitaetsklinikum Muenster, Germany; 2 Department of Pediatrics,
Semmelweis University, Budapest, Hungary; 3 Electron Microscopy Unit, Royal
Brompton Hospital, London, United Kingdom; 4 Department of Pathology,
Universitaetsklinikum Muenster, Germany; 5 Department of Pathology, University
of Regensburg, Germany; 6 Institute for Genetics, Cologne Center for Genomics,
Cologne, Germany; 7 Genome Centre Cologne, MPI for Plant Breeding Research,
Cologne, Germany
Primary ciliary dyskinesia (PCD) is a genetically heterogenous disease characterized by reduced muco-ciliary clearance. This is caused by defects in cilia motility.
Impaired sperm flagella motility contributes to male infertility. In about 50% of
cases PCD is associated with situs inversus or more rarely situs ambiguous as a
result of embryonic cilia dysfunction leading to randomization of left-right body
asymmetry.
70 years ago the hy3 mouse carrying hydin mutations has been described. These
mutations lead to an abnormal composition of the central pair (CP) apparatus.
Clinically, these mice suffer from lethal hydrocephalus.
Now we report HYDIN mutations in human PCD patients without hydrocephalus
and normal body composition.
By using a homozygousity mapping strategy we identified a novel PCD locus
on chromosome 16q21-q23 across the HYDIN locus. In three affected siblings
genomic analyses showed homozygous c.3985G>T HYDIN mutations affecting
the evolutionary conserved splice acceptor site of exon 27. We confirmed aberrant
splicing with early stop of translation by cDNA analysis.
High-speed videomicroscopy (HVM) of respiratory cells showed a reduced bending capacity. Sperm motility was markedly decreased with only 8% of sperms
showing minimal progressive motility.
Transmission electron microscopy (EM) appeared normal in most cross sections.
9 + 0 cilia and 8 + 1 cilia composition were found very rarely. EM tomography showed absence of the CP apparatus C2b projection resembling findings in
Hydin-deficient mice.
Our results expand the knowledge on PCD genetics. Careful diagnostic evaluation
is obligate in this PCD variant as HVM and EM findings are subtle.
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499. COPD exacerbation
P4809
Clinical characteristics and determinants of exacerbation in Japanese
patients with COPD: Hokkaido COPD cohort study results
Masaru Suzuki 1 , Hironi Makita 1 , Satoshi Konno 1 , Kaoruko Shimizu 1 ,
Natsuko Taniguchi 1 , Yoichi M. Ito 2 , Masaharu Nishimura 1 . 1 First Department of
Medicine, 2 Department of Biostatistics, Hokkaido University Graduate School of
Medicine, Sapporo, Japan
Introduction: Exacerbations are one of the major factors that may influence
natural history of COPD. However, little is known about clinical characteristics
and determinants of exacerbation of COPD in a Japanese population.
Aim: To examine characteristics and determinants of exacerbation in Japanese
patients with COPD in a 5-year observational cohort study.
Methods: A total of 279 patients with COPD participated in the Hokkaido COPD
cohort study (AJRCCM 2012) and 268 subjects (GOLD 1, 26%; GOLD 2, 45%;
GOLD 3, 24%; GOLD 4, 5%) who had clinical data of multiple visits were analyzed for this analysis. Exacerbation was defined in four ways: symptom criteria,
requiring prescription change (prescription criteria), requiring antibiotics treatment (antibiotics criteria), and requiring hospital admission (admission criteria).
Exacerbation frequency was observed over a period of 5 years.
Results: Exacerbation event frequency was 0.24±0.47/yr (symptom criteria),
0.20±0.43/yr (prescription criteria), 0.13±0.28/yr (antibiotics criteria), and
0.06±0.19/yr (admission criteria). Cox proportional hazard model showed that an
increase in SGRQ total score was significantly associated with short exacerbationfree period defined by all criteria and a decrease in body mass index (BMI)
was also associated with short exacerbation-free period defined by antibiotics and
admission criteria. Subjects who experienced hospital admission >1/yr tended to
have rapid annual decline in FEV1 (p=0.07).
Conclusion: While exacerbation frequency is low in our cohort subjects, poor
health-related quality of life and low BMI are independent risk factors for the
development of exacerbation of COPD.

of which 54% were immediately started on NIV. However in 46% of patients not
immediately started on NIV, over 80% had attempted reduction in oxygenation.
85% of patients had elevated bicarbonate on admission.
Conclusion: This audit found ’relative overoxygenation’ in the majority of our
patients on admission to hospital with some correction prior to NIV. Efforts to
limit initial overoxygenation may reduce need for NIV in some patients and should
be reinforced to first responders.

P4811
Impact of diabetes in patients admitted with acute exacerbation of COPD
Rosalind Benson, Nosheen Kazmi, Anne Pocock, Syed Huq, Sanjeev Agarwal.
Respiratory Medicine, St. Helens and Knowsley Teaching Hospitals NHS Trust,
Prescot, United Kingdom
Background: In patients admitted with acute exacerbation of COPD (AECOPD),
the presence of concomitant diabetes has been shown to prolong the length of stay
(LOS) and increase the risk of death. However, it is not clear if this impacts on
readmission rates.
Methods: A retrospective study of consecutive patients admitted with AECOPD
in an acute teaching hospital.
Results: 67 patients (45% male) with a mean (SD) age of 72 (12) years and %
predicted FEV1 of 55 (20) were included in the study. 15 (22%) of them had
concomitant diabetes with a mean (SD) HbA1C of 6.8 (1.3).
Baseline characteristics and outcome parameters

Age
% predicted FEV1
Admission serum glucose, mmol/L
Median (IQR) length of stay, days
No. of admissions in the following 1 year
Mortality within 1 year, no. (%)

COPD without DM
(N=52)

COPD with DM
(N=15)

p value

71 (13)
55 (20)
6.4 (1.5)
6.5 (3.5–10)
1.6 (2)
11 (21%)

76 (9)
55 (23)
8.8 (3.4)
7 (2.5–9.5)
2.7 (2.7)
3 (20%)

0.25
0.95
0.0002
0.22
0.05
0.93

Values presented as mean (SD) unless otherwise stated.

No significant difference in LOS or mortality within one year was noted between
the two groups. However, there was a trend for increased readmission rates in the
following year in patients admitted with AECOPD and concomitant diabetes.
Conclusions: Our study suggests that the presence of DM might have an impact
on readmission rates following a hospital admission with AECOPD. Prospective
studies with larger sample size are needed to evaluate this further.

P4810
Is controlled oxygen therapy in COPD patients presenting in acute
respiratory failure sub-optimal prior to commencement of NIV?
Shamir Karmali, Thida Win. Respiratory Medicine, Lister Hospital, Stevenage,
Hertfordshire, United Kingdom
Introduction: Controlled oxygen delivery with target oxygen saturations is a key
aim in managing COPD patients in respiratory failure.
Aims: This audit assessed if controlled oxygen therapy is utilised on these patients
on admission to hospital and prior to NIV in line with British Thoracic Society
guidance.
Methods: In a district general hospital, case notes for twenty patients with COPD
requiring NIV between April 2011 - February 2012 were analysed retrospectively.
FIO2, SpO2 and arterial blood gas values (pH, PaO2, PaCO2 and HCO3) were
analysed on admission and prior to commencing NIV (if not started immediately
on admission). SpO2 >94% and/or PaO2 >9 kPa were used to indicate ’relative
overoxygenation’.
HCO3 > 26 mmol/L on admission was taken to suggest chronic hypercapnia and
risk of oxygen sensitivity.
Results: 65% of patients were admitted with ’relative overoxygenation’ (Figure 1)

P4812
The prognostic value of elevated levels of troponin I (Tn I) and heart-type
fatty acid binding protein (H-FABP) in hospitalized COPD patients with
acute respiratory failure (ARF)
Gulsara Baimakanova, Sergey Avdeev, Alexander Chuchalin. Clinical
Department, Pulmonology Research Institute, Moscow, Russian Federation
Aim: To evaluate the diagnostic and prognostic value of heart injury biomarkers
(H-FABP and Tn I) in COPD patients with ARF.
Methods: We enrolled 80 hospitalized patients with COPD (65,6±18,9 years,
PaO2 53.8±7.2 mm Hg). All patients underwent a complex diagnostic investigation including chest X-ray, blood gases, echocardiography, measurement of serum
Tn I, H-FABP, BNP-fragment.
Results: The main causes of ARF were bacterial infection (BI)-43,7%, pneumonia32,5%, acute decompensation of chronic heart failure (ADCHF)-12,5% and acute
myocardial infarction (AMI)-11,3%. The H-FABP levels >1600 pg/mL were in
92.5% of all cases. Patients with AMI had the higher levels of H-FABP than patients
with BI (9948,2 [4166,7-25000] vs 3720,0 [2620,1-5553,3] pg/mL, p<0,05), there
were no significant differences between other groups. The Tn I levels were elevated
(>0,5 ng/mL) in 21,3% of all cases without significant differences between groups.
BNP-fragment levels were higher in patients with pneumonia, ADCHF, AMI than
in patients with BI (967,7 [453,7-2916,6], 2458,1[960,5-4869,2], 1939,6[982,22361,1] vs 463,7[306,8-1013,2] fmol/mL, p<0,05 for all, respectively]. The areas
under ROC curve for the prediction of hospital mortality were increased for
BNP-fragment (0,827), for H-FABP (0,809). Survival was worse in patients with
elevated Tn I >0,5 ng/mL than in patients with Tn I <0,5 ng/mL (log-rank test,
p<0.01).
Conclusion: In COPD patients with ARF the serum levels of Tn I and H-FABP
were significantly elevated without documented acute coronary syndrome and were
the strong predictors for all-causes hospital mortality.

P4813
Regulation of ghrelin on appetite in patients with acute exacerbations of
chronic obstructive pulmonary disease
Ye Wang, Fuqiang Wen. Department of Respiratory Medicine, West China
Hospital, Sichuan University, Chengdu, Sichuan Province, China

Figure 1

Background: Patients with COPD are usually complicated with malnutrition,
which is partly caused by reductions of appetite and food intake, especially
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in acute exacerbations. Recent studies reported the key roles of ghrelin in appetite stimulation and energy homeostasis. However, the association between the
orexigenic function of ghrelin and appetite reduction in AECOPD remains unclear.
Objectives: To investigate the secretion, acylation of ghrelin, and its association
with appetite reduction in patients with AECOPD.
Methods: Thirty-six patients with AECOPD and 23 healthy adults were enrolled.
Total and acylated ghrelin, obestatin, simplified nutritional appetite questionnaire
(SNAQ) scoring, and calorie intake were compared in patients between in exacerbations and in remissions. Further more, the same indexes were also compared
between AECOPD patients and healthy controls.
Results: Total ghrelin level in patients was significantly higher in exacerbations
than remissions (627.2±234.9 vs. 500.8±181.0 pg/ml, p=0.001), while the SNAQ
score and calorie intake were significantly lower (10.8±2.3 vs. 14.3±1.8, p<0.001;
663.5±188.3 vs. 1031.4±188.9 kcal, p<0.001, respectively). The proportion of
acylated ghrelin, the SNAQ score, and calorie intake of patients were significantly
lower than controls (10.6±6.7% vs. 15.0±5.9%, p=0.003; 10.7±2.1 vs. 15.4±1.2,
p<0.001; 647.1±164.4 vs. 1257.7±228.0 kcal, p<0.001, respectively).
Conclusions: A higher ghrelin level in AECOPD indicated increased secretion
of ghrelin, but its role in stimulating appetite was compromised. Moreover, the
decreased acylation of ghrelin was noted in patients, which might be a cause for
appetite reduction in AECOPD.

Table 1. Independent predictors of readmission

P4814
Cardiac biomarkers and outcome in patients with acute exacerbation of
chronic obstructive pulmonary disease
Robert Marcun 1 , Alan Sustic 2 , Pika Mesko Brguljan 1 , Sasa Kadivec 1 ,
Mitja Kosnik 1 , Jerneja Farkas 3 , Mitja Lainscak 4 . 1 Department of Pneumology,
University Clinic, Golnik, Slovenia; 2 Department of Anesthesiology and Intensive
Care, University Hospital, Rijeka, Croatia; 3 Chair of Public Health, Medical
Faculty, University of Ljubljana, Ljubljana, Slovenia; 4 Division of Cardiology,
University Clinic, Golnik, Slovenia

Background: Post-traumatic stress disorder (PTSD) is a common psychological
consequence of exposure to traumatic stressful life events. There is an association
of trauma exposure and PTSD with airflow limitation that could be mediated
by inflammatory processes. During COPD exacerbations, dyspnea described as a
suffocation, can be considered a near-death experience, which can lead to PTSD.
The aim of this study was to evaluate the relationship between exacerbations and
PTSD.
Method: Thirty-six COPD inpatients with exacerbation were screened regarding
the following domains (and instruments): PTSD (Screen for Posttraumatic Stress
Symptoms), anxiety (Beck Anxiety Inventory) and depression (Beck Depression
Inventory). Patients had a mean age of 69.5±9.6 years and 69.4% were female.
Results: Mean FEV1 and FVC were 0.82±0.31 (37.8±14.7% of predicted) and
1.77±0.63 (61.7±18.2% of predicted), respectively with a mean exacerbation of
2.7 episodes over the past year. PTSD was found in 39.5% of patients (SPTSS
mean score 7.1±4.4); moderate to severe depression in 63% (BDI mean score
21.6±12.6) and moderate to severe anxiety in 55% (BAI mean score 23.1±12.6). In
a linear regression model, exacerbations significantly predicted PTSD scores: each
exacerbation increased 1.34 points in SPTSS scores; F(34)=9.29; p=0.004. Significant correlations were detected between PTSD and anxiety (rs=0.61; p<0.001)
and PTSD and depression (rs=0.68; p<0.001).
Conclusion: PTSD symptoms increase as the patient’s exacerbations number
increases and respiratory function worsens. Overall, these findings suggest that
psychological domains should be addressed along with respiratory function and
exacerbations in COPD patients.

Purpose: Cardiac biomarkers are associated with prognosis in patients with chronic
obstructive pulmonary disease (COPD). The optimal timepoint for biomarker analysis remains uncertain thus we compared prognostic implications of admission
and discharge concentrations with outcome after acute exacerbation of COPD.
Methods: This was a prospective study in patients hospitalized with acute exacerbation of COPD. We measured NT-proBNP and troponin T (TnT) concentrations at
admission and discharge. Hospitalizations and deaths were recorded for 6 months
after discharge.
Results: We included 127 patients (70±10 years, 70% men, GOLD III/IV 87%).
Left ventricular ejection fraction was <50% in 11 (9%) patients and 96 (76%)
patients had signs of diastolic dysfunction. At admission, NT-proBNP and TnT
were elevated in 76 (60%) and 35 (28%) of patients, respectively. By discharge,
this decreased to 46 (36%) and 24 (19%) patients. During follow-up, 44 (35%) patients were rehospitalized and 10 (8%) died. Kaplan-Meier curves analysis showed
association between TnT at discharge and rehospitalizations (log-rank test 5.74,
p=0.017). In a Cox model of proportional hazards adjusted for age, gender, GOLD
stage, and left ventricular function, only TnT at discharge remained associated
with rehospitalizations (hazard ratio 2.89, 95% confidence interval 1.13-7.36). No
associations between admission and discharge concentrations of NT-proBNP, TnT
and death were found.
Conclusions: Cardiac biomarkers are frequently elevated in patients hospitalized
for acute exacerbation of COPD. Discharge TnT was predictive of rehospitalizations whilst none of the biomarkers predicted death during 6 months.

P4815
Predicting hospital readmission in patients discharged following acute
exacerbations of COPD (AECOPD)
John Steer 1 , John Gibson 2 , Stephen Bourke 1,2 . 1 Department of Respiratory
Medicine, North Tyneside General Hospital, North Shields, Tyne and Wear,
United Kingdom; 2 Instittue of Cellular Medicine, Newcastle University,
Newcastle-upon-Tyne, Tyne and Wear, United Kingdom
Background: Readmission rates following hospitalisation for AECOPD are high.
The ability to accurately identify patients at a high risk of readmission could help
clinicians effectively direct resources and interventions.
Objective: To identify predictors of readmission in patients surviving hospitalisation for AECOPD.
Method: Clinical data from consecutive patients surviving hospitalisation for
AECOPD were collected. All variables associated (p<0.10) with outcome (readmission to hospital, or death at home without readmission, within 90 days of
discharge) on univariate analysis were entered in to a multivariate logistic regression analysis.
Results: 824 patients were recruited: mean (SD) age = 72.3 (10) years; 54.2%
were female; mean (SD) FEV1 = 44.0 (17.4) % predicted; and median (IQR)
length of stay = 6 (4 to 11) days.
37.3% of patients were readmitted or died within 90-days. The strongest three
predictors of outcome were: stable state dyspnoea (measured using the extended
MRC Dyspnoea Scale); the number of hospitalisations in the preceding year; and
recent unexplained weight loss. The full regression model (table 1) showed good
discrimination for 90-day readmission (AUROC = 0.751, 0.717 to 0.783).
Conclusion: Hospital readmission is common and implementation of these simple

Variable
eMRCD
Admissions in the previous year
Recent weight loss
Cor pulmonale or pedal oedema
Preadmission social care
Serum glucose, mmol/L

Odds ratio (95% CI)

p value

1.69 (1.42-2.02)
1.32 (1.18-1.48)
1.66 (1.15-2.40)
1.56 (1.11-2.18)
1.62 (1.07-2.44)
0.93 (0.87-1.00)

<0.001
<0.001
0.007
0.010
0.021
0.0402

prognostic indices may help identify and manage those at a high risk of poor
outcome.

P4816
Association of post-traumatic stress disorder and number of exacerbations in
COPD patients
Paulo Teixeira 1 , Lucia Porto 1 , Christian Kristensen 2 , Alvaro Santos 1 ,
Pedro Lima 2 , Sérgio Menna Barreto 2 . 1 Respiratory Medicine, Santa Casa de
Porto Alegre e UFCSPA, Porto Alegre, RS, Brazil; 2 Post Graduation in Medical
Clinic, Universidade Federal do Rio Grande do Sul, Porto Alegre, RS, Brazil

P4817
Impact of patient nutritional status on acute exacerbation of COPD
Fatma Chermiti Ben Abdallah, Imen Sahnoun, Wafa Bouhawel, Amel Chtourou,
Sofia Taktak, Ridha Mahouachi, Ali Ben Kheder. Pneumology IV Department,
Abderrahmen Mami Hospital, Ariana, Tunisia
Intoduction: Nutritional status has to be considered in the course of COPD. In
fact, both obesity and malnutrition influences quality of life of patients with COPD
and has a prognostic value.
Aim: Evaluate the impact of patient nutritional status on acute exacerbation (AE)
of COPD.
Patients and method: Retrospective study including patients hospitalized for AE
of COPD between 2009 and 2010 in our department. Nutritional status was
evaluated by body mass index (BMI). Patients were divided into four groups regarding their BMI (G1: BMI<18; G2: 18,5≤BMI≤24,9; G3: 25≤IMC≤29,9; G4:
IMC≥3O). Number of AE/year, duration of hospitalization and use of systemic
corticosteroids were also determined.
Results: Fifty patients were enrolled with a mean age of 64 years. Mean value
of weight and BMI was respectively 66,93 kg and 23,63 kg/m2 . 50% of patients
had COPD stage III and 28% had COPD stage IV. Considering all patients, mean
value of AE/year was 1.5, mean duration of hospitalization in AE was 15,49 days
and use of systemic corticosteroids was necessary in 66% of cases. Compared to
patients with normal BMI (G2), those with malnutrition (G1) had more severe
AE: longer duration of hospitalization (35,48days vs14,45days) and frequent use
of corticoids (83, 33% vs 64,28%). Patients suffering from obesity had similar
number of AE/year as patients from G2, but the use of corticosteroids was more
frequent (85,71% vs 64,28%).
Conclusion: We emphasize on the evaluation of nutritional status in COPD as a
major parameter to consider in the management of this disease.
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Can acute phase proteins predict survival in ventilated patients with acute
exacerbation of COPD?
Gamal Agmy, Hoda Maghlouf, Safaa Wafy, Yasser Ahmed, Shahban Radwan.
Chest, Assiut University, Assiut, Egypt Chest, Assiut University, Assiut, Egypt
Chest, Assiut University, Assiut, Egypt Chest, Assiut University, Assiut, Egypt
Clinical Pathology, Assiut University, Assiut, Egypt
Background: Factors determining in-hospital mortality of patients ventilated with
acute exacerbations of chronic obstructive pulmonary disease (AECOPD) are not
precisely understood.
Purpose: The aim of this study was to assess the correlation between acute phase
proteins [High sensitivity C-reactive protein (CRP) and prealbumin (PA)] and
mortality in ventilated patients with COPD.
Methods: We evaluated 336 COPD patients with AECOPD and on invasive mechanical ventilation. Detailed clinical evaluation was done daily. Concentration of
CRP and PA was measured on admission, 3rd, 8th and 16th day.
Results: During the study; 237 patients were discharged and 99 died. The difference between the two groups in CRP and PA was significant at admission,
3rd, 8th day and 16th day. In non survivors; there was a significant increase in
CRP values with a significant decrease in PA with time (P<0.001). In-hospital
mortality was significantly associated with lower arterial oxygen tension, higher
carbon dioxide arterial tension, lower arterial oxygen saturation, lower body mass
index and longer hospital stay.
Conclusions: CRP levels in patients who died was significantly higher on admission, 3rd, 8th and 16th day. A fall in CRP levels on follow up indicated a
significantly better prognosis. An increase in the prealbumin level was observed
in survivors.
Clinical implications: Persistently high CRP and low prealbumen in COPD patients on ventilator is associated with poor prognosis. Aggressive treatment of
systemic inflammation and malnutrition may improve prognosis. Prediction of
survival status may be enhanced by considering arterial oxygen tension, albumin,
body mass index, duration of hospitalisation.

P4819
A comparison of specific health- related quality of life questionnaires to
predict COPD exacerbations
Angelica Consuegra, Marina Blanco-Aparicio, Isabel Vazquez,
Héctor Verea-Hernando. Pneumology, Complejo Hospitalario Universitario, A
Coruña, Spain Psychology Faculty, University of Santiago de Compostela, Spain
Objectives: Compare the COPD specific health-related quality of life (HRQoL)
instruments, St George respiratory Questionnaire (SGRQ), Chronic Respiratory
Questionnaire (CRQ), Clinical COPD Questionnaire (CCQ) and Airways Questionnaire 20 (AQ20) to predict COPD exacerbations.
Methods: One hundred COPD patients who completed SGRQ, CRQ, CCQ and
AQ20 were followed for 2 years. Emergency visits and hospitalizations were collected.We also assessed sociodemographic, clinical and pulmonary function data.
The chi-squared, t test, and Mann-Whitney U were used to compare differences
between groups. Multivariate logistic regression was performed for all variables
showing statistically significant differences. A p-value< 0.05 were considered
significant.
Results: The mean (SD) age was 65.9 (8.4) years and the mean FEV1 was 59.1
(19.5) % of predicted value. In the univariate analysis only CCQ questionnaire
showed differences for patients with emergency visits in the first year. Significant
differences were seen in the scores of the CCQ, total score SGRQ and all subscales, except SGRQ symptoms, and the scale disease control of CRQ between
the group with hospitalization in the first year. In the logistic regression model, the
CCQ questionnaire finally proved to be independent predictor of emergency visits
during the first year (OR: 1.06; 95% CI, 1.00 to1.11; p=0.036). Other variables
significantly associated were BMI (0.87; p=0.04) and prior hospitalizations (OR:
1.79; p=0.01).
Conclusions: Among a wide range of HRQoL questionnaires only the CCQ
are independently associated with a higher risk of emergency visits for COPD
exacerbations the first year of follow-up.

P4820
30-days mortality in patients admitted with COPD
Jakob Kjaergaard 1 , Lone Braagaard 1 , Jon Torgny Wilcke 1 , Jørgen
Balslev Jørgensen 2 , Philip Tønnesen 1 . 1 Department of Respiratory Medicine,
Gentofte Hospital, Hellerup, Copenhagen, Denmark; 2 Department of Clinical
Quality, Gentofte Hospital, Hellerup, Copenhagen, Denmark
Introduction: The aim of this study was to describe 30-days mortality after
hospital admission for COPD.
Methods: This is a retrospective study of all patients with the diagnosis of COPD
as a primary diagnosis or co-diagnosis admitted to a tertiary pulmonary treatment
unit, Department of Respiratory Medicine, Gentofte Hospital, Denmark in 2010.
The 30-days mortality is compared to the Danish National Indicator Project (NIP).
Results: 67 (15.1%) died out of 442 patients admitted with COPD within a period
of 30-days after hospital admission, compared to 10% at the national level, odds
ratio 1.51 (1.15 – 1.99). Mean age was 82.2 years, 55.2% were women and average
BMI was 20.7. They had an average admission rate at 2.89 admissions in a period

of 12 months prior to the inclusion date. Out of the 67, 23 (34.3%) received
non-invasive ventilation (NIV) or respirator treatment at the respiratory unit or the
intensive care unit. In 4 (5.9%) cases COPD was neither the cause of admission
nor the cause of death, in further 18 (26.9%) cases COPD was not the cause of
admission and 5 (7.5%) patients was wrongly diagnosed with COPD.
Conclusion: The 30-days mortality is significantly higher at Department of Respiratory Medicine at Gentofte Hospital. Possible explanations are a selection of
hospitalization of more severe cases of COPD since the department has a unique
outgoing COPD-treatment unit, which treats the milder exacerbations at home.
Furthermore a mortality increase due to a selection of high risk patients with complications, comorbidities and pulmonary cancer in a tertiary unit. In conclusion,
the crude 30-days mortality needs further data interpretation if to be used as a
measurement for quality of treatment for patients admitted with COPD.

P4821
Influence of COPD exacerbations on health related quality of life
Aliona David 1 , Alexandru Corlateanu 2 . 1 Respiratory Medicine, The Institute of
Phthisiopneumology “Chiril Draganiuc”, Chisinau, Republic of Moldova;
2
Internal Medicine, State Medical and Pharmaceutical University “Nicolae
Testemitanu”, Chisinau, Republic of Moldova
Background: An exacerbation is the most important adverse event in the progression of chronic obstructive pulmonary disease (COPD). Exacerbations appear
to accelerate the decline in lung function that characterizes COPD, resulting in
reduced physical activity, poorer quality of life and an increased risk of death.
The aim of this study was to investigate the influence of chronic obstructive
pulmonary disease exacerbations on health related quality of life (HRQL).
Methods: 152 consecutive patients with COPD were enrolled into the study.
We measured demographics and spirometry. HRQL was assessed by the Medical
Outcomes Study Short Form (SF-36) and the St. George Respiratory Questionnaire
(SGRQ).
Results: The cohort consisted of 90 patients with 2 or less exacerbations per
year, mean age 53±3.2 years and 62 patients with 3 or more exacerbations, mean
age 55±3.8. In frequent exacerbators COPD was more severe: the mean FEV1%
was 34.2±2.1% versus 52.3±2%, p <0.05. Grade of impairment of HRQL was
higher in frequent than infrequent exacerbators: SGRQ (73.6±1.1 versus 57.1±1.6,
p<0.01) and SF-36 (30.2±1.5 versus 41.1±1.2, p<0.01). Pearson correlation coefficient analysis demonstrates in COPD patients a significant positive correlation
between the rate of exacerbations and the total scores of the SGRQ (r=0.61,
p<0.01) and SF-36 (r=0.54, p<0.01).
Conclusion: Compared with infrequent exacerbators, frequent exacerbators in our
study were characterized at baseline by more severe COPD and more severe
deterioration of the health related quality of life.

P4822
Nutritional status of COPD patients with complete respiratory failure on long
term home oxygen therapy
Dominika Posluszna 1 , Emilia Swietlik 2 , Anna Doboszynska 1 ,
Kinga Kuczynska 3 , Katarzyna Rzeszutek 4 , Lucyna Dymek 5 , Andrzej Dymek 5 .
1
CLinical Nursing Department, Medical University of Warsaw, Mazowieckie,
Poland; 2 Internal and Cardiology Department, Medical University of Warsaw,
Mazowieckie, Poland; 3 SNZOZ MEDMED, Poradnia Specjalistyczna 93-219
Lódz, Lódz, Poland; 4 Pulmonary Department, Wojewódzki Zespól Zakladów
Opieki Zdrowotnej Centrum Leczenia Chorób Pluc i Rehabilitacji, Lodz, Poland;
5
Centrum Medyczne, Lucyna Andrzej Dymek, Zawadzkie, Poland
Objectives: This study aimed in assessing nutritional status in patients with the
advanced COPD, treated with long term home oxygen therapy.
Material and methods: A group of 49 patients with COPD, mean age 67 year,
were included into the study. 43 patients smoked cigarettes in the past (91.5%).
Body composition evaluation with bioelectrical impedance analysis (BIA) were
performed in all patients. Body Mass Index (BMI) and Fat-Free Mass Index
(FFMI) were calculated. FEV1 and FVC were measured. Life quality was assessed
with St. George Respiratory Questionnaire (SGRQ).
Results: 17.7% of patients were diagnosed as underweight, in 22.3% the body
weight was normal, 61,9% of patients were overweight or obese.
FEV1 value was the lowest in underweighed patients, and the highest in overweighed and obese patients. Strongly positive correlation between FEV1 and
FFMI: r=0.45; p<0.01, was also noted.
Statistically significant differences between SGRQ total score and frequency of
the undertaken physical activity were seen. In patients, who performed moderate
exercises, e.g. walking once a week only, lower life quality was statistically significant (SGRQ Total Score=77.6) in comparison with the patients, who performed
physical exercise thrice a week at least (SGRQ Total Score= 67.7) at p<0.04.
Conclusions: 1. Normal body weight was noted in 22.3% of patients with advanced COPD. Overweight and obesity are seen statistically significantly more
often than underweight.
2. Respiratory system function are worse in patients diagnosed with malnutrition
than that in patients that are overweight and obese.
3. Quality of life in patients more physically active is better than ones with lower
physical activity.
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Reducing hospital admission in COPD exacerbation by urgent oxygen
provision and home monitoring of capillary blood gases
Howell Clague 1 , Marie Herring 2 , Paul Frear 3 . 1 Respiratory Department, City
Hospitals Sunderland Foundation Trust, Sunderland, Tyne & Wear, United
Kingdom; 2 Community Urgent Care, South Tyneside Foundation Trusts, Hebburn,
Tyne & Wear, United Kingdom; 3 Service Improvement, South Tyneside
Foundation Trusts, Hebburn, Tyne & Wear, United Kingdom
Current NICE guidance recommends hospital admission when SpO2 < 90% but
with supplemental oxygen many such patients might be managed at home provided
that worsening hypercapnia and respiratory acidosis is excluded.
As part of the NHS Lung Improvement Programme, Sunderland Urgent Care Team
(South Tyneside NHS Foundation Trust) set up a six month Pilot to reduce emergency hospital admission by introducing measurement of capillary blood gases
(TcABGs) and the urgent provision of oxygen to manage what would have been
an admission into a treatable condition at home. Following a clinical assessment, a
team of advanced nurse practitioners guided by an operational protocol measured
TcABGs in a group of patients with AECOPD who’s SpO2 was in the range 85
-89%. Suitable patients were provided with oxygen cylinders delivering oxygen
in the range of 2-6 L/min and monitored until oxygenation improved (SpO2 >
90%) and there was clinical recovery. Initially, urgent oxygen provision and ABG
measurement proved problematic but 25 patients were recruited. 4 were excluded
for breaching protocol (2 TcABGs failed, 1 was acidotic (pH 7.29) and chose to
remain at home, 1 had no follow up data). 4 were admitted (2 acidotic, 2 hypoxic
on LTOT). The remaining 16 hypoxic (SpO2 86% ± 1) patients improved (SpO2
93% ± 2) with urgent oxygen provision and were managed safely at home but 1 became non compliant. Initial visit times lasted 186.2±80.7 mins with between four
and twelve follow up visits until recovery. With urgent oxygen provision, careful
selection and monitoring, hospital admission can be avoided even in moderately
hypoxic patients with exacerbations of COPD.

P4824
Comparison of different dosage nebulised budesonide in COPD exacerbation
Elif Yilmazel Ucar, Omer Araz, Deniz Ozturk, Metin Akgun, Leyla Saglam,
Metin Gorguner. Chest Disease, Ataturk University, Erzurum, Turkey
Objective: To compare the efficacy and safety of different dosage nebulised
budesonide (NB) in the treatment of acute exacerbations of chronic obstructive
pulmonary disease (COPD).
Design: Randomised, double-blind, parallel-group trial.
Patients and interventions: A total of 64 patients who had moderate to severe
acute exacerbations of COPD and required hospitalisation were enrolled in the
study. The patients were randomized into three groups. Group 1 received systemic
(intravenous) prednisolone 40 mg daily (n= 28), group 2 received 4 mg NB daily
(n=20), group 3 received 8 mg NB daily (n=18). Airway obstruction [forced
vitale capacity (FVC), forced expiratuar volüme 1 second (FEV1)] was evaulated
at admission and discharged. Arterial partial pressure of oxygen (PaO2), carbon
dioxide(PaCO2), pH, and oxygen saturation (SaO2) were evaulated at 24 and 48
hours, and at day 10.
Results: There were no significant differences between groups at baseline. In
groups, differences were significant for FVC,FEV1, PaO2, and SaO2 (p=0,000),
but not for PaCO2 and pH, in comparison with their baseline values. There were
no significant differences between groups for all parameters at all time periods.
While blood glucose exhibited an upward trend only group 1 (8 patients), oral
monoliazis and hoarseness were observed in group 2 and 3 (5 patient). But the
differences were not statistically significant (p=0,69).
Conclusions: Nebulised budesonide is effective and safety in the treatment of
COPD exacerbation. There is no significant difference in terms of efficacy and
safety between 4 mg and 8 mg nebulised budesonide.

P4825
COPD: Acute exacerbation (AE) and hospitalization rate (HR) in patients
with different serum surfactant protein D (SPD) level
Tetyana Pertseva 1 , Kateryna Gashynova 1 , Olena Bratus 2 , Natalya Petrik 2 .
1
Internal Medicine, DMA, Dnipropetrovs, Ukraine; 2 Laboratory, DMA,
Dnipropetrovs, Ukraine
Aim: To evaluate whether and in which extent SPD have influence on the AE and
hospitalization rate in patients with COPD.
Study population: 26 patients with stable COPD, GOLD stage II-IV, made the
study sample.
Methods: SPD was evaluated in serum by ELISA (Hycult Biotech, Netherlands)
for all patients. AE (including AE, required systemic corticosteroids (SCS) and anTable 1
Group
I
II

AE (M±m,
cases per year)

AE with SCS (M±m,
cases per year)

AE with AB (M±m,
cases per year)

HR (M±m,
cases per year)

1.04±0.27
2.35±0.34*

1.01±0.18
2.17±0.35*

0.75±0.22
1.98±0.54$

1.02±0.47
1.68±0.34#

*p<0.01; $ p<0.05; # p>0.05.

tibiotic (AB) prescription) and HR during 12 months were evaluated retrospectively
by analysis of patient’s medical documentation.
Results: In accordance with SPD level all patients were divided on two groups:
12 patients with SPD <600 ng/ml (Group I) and 14 – with SPD ≥600 ng/ml
(Group II). Both groups were similar regarding to sex, age, FEV1, smoking status
and basic therapy. One or more AE during the year were found in 7 (58.33%)
patients of Group I and 12 (85.71%) – of Group II. The data from patient’s medical
documentation analysis are performed in the table 1.
Conclusions: 1. COPD patients with high SPD had higher AE rate and required
more frequent both SCS and AB prescription.
2. SPD did not influence on HR in patients with COPD, GOLD stage II-IV.

P4826
Relation between metabolic syndrome and acute exacerbation of COPD
Hajer ben Abdelghaffar, Eya Tangour, Soraya Fenniche, Leila El Fekih,
Dorra Greb, Ines Akrout, Hela Hassene, Wided Ben hamad, Hela Kammoun,
Dalinda Belhabib, Mohamed Lamine Megdiche. IBN NAFIS, Abderrahmane
Mami Hospital, Ariana, Tunisia
The concept of COPD as a systemic disease has been widely accepted in the past
several years. However, to date, rare studies have analyzed correlation between
exacerbations of COPD (ECOPD) and Metabolic Sndrome (MetS).
The aim of this study was to examine if presence of MetS increases the frequency,
duration and severity of ECOPD.
Methods: Patients with COPD were prospectively enrolled and followed between
January 2008 and December 2011. Medical records, pulmonary function tests,
chest X-rays; laboratory test results were gathered to establish the presence of
COPD and MetS. Patients were divided in two groups; with and without MetS.
The ECOPD was defined as worsening of symptoms requiring increased use of
rescue medications and/or need for either systemic steroids or antibiotics or that
led to emergency room visit or hospitalizations during 36 months follow-up. A
total of 100 patients were recruited, 60 with MetS and 40 without. The mean
exacerbation of COPD frequency was 2 in MetS group versus 0.7 in the control
group during the follow-up period (P < 0.001). Mean duration of each exacerbation
was 8±1.5 days in patients with MetS versus 5,5±1.3 days in patients without.
Acute respiratory failure was more frequent in patients with metS than control
with significant difference. Serum C-reactive protein (r = 0.3, P = 0.001), fasting
blood glucose (r = 0.6, P < 0.001), and triglycerides (p = 0.01) were positively
and significantly correlated with exacerbation frequency. This study demonstrates
an association between ECOPD and its duration and severity with the MetS. The
systemic inflammation induced by common cytokines may explain the linkage
between the two conditions.

500. The best of pharmacology treatment for
asthma and COPD
P4827
Acute dose- and time-dependent effects of budesonide on airway blood flow in
asthma
Eliana Mendes, Patricia Rebolledo, Johana Arana, Michael Campos,
Adam Wanner. Pulmonary, Critical Care and Sleep Medicine, University of
Miami Miller School of Medicine, Miami, FL, United States
Inhaled corticosteroids (ICS) have been shown to decrease airway blood flow
(Qaw) via a non-genomic action on airway vascular smooth muscle contraction.
We have previously shown a dose-dependent decrease in Qaw with a single inhalation of 360, 720 and 1440 μg budesonide (BUD) in moderate-to-severe asthmatics
where Qaw decreased transiently from 12 to 21% after all doses (p<0.05 vs
baseline and placebo).
Objective: Here, we have investigated the effects of repetitive BUD inhalations
on Qaw in moderate-to-severe asthma patients on regular ICS use.
Methods: The 18 subjects enrolled were told to abstain from ICS for at least 36
h before the experiment. Inhalation of 720 μg BUD was given 4 times, separated
by 30 min. Qaw, FEV1, blood pressure, heart rate and oxygen saturation were
measured before each inhalation and 30, 90, 150, 210 and 270 min after the last
dose. A soluble, inert gas-uptake method was used to measure Qaw.
Results: Baseline mean Qaw was 61.33±3.15 μL/min (per mL of lung anatomical
dead space) and FEV1 2.3±0.3 L. Numerically, mean Qaw progressively decreased
after each BUD inhalation. At 30 min after the last dose, mean Qaw was 28%
below baseline (p<0.05) and remained 11% below baseline after 270 min. There
were no statistically significant changes in FEV1, FEF 25-75%, PEF, oxygen
saturation and mean blood pressure.
Conclusions: In moderate-to-severe asthma patients on regular ICS use, repeated
inhalations of high BUD dose have a cumulative acute vasoconstrictive effect
in the airway suggesting an acute non-genomic action that increases vasomotor
tone. This effect could decrease airway obstruction and the vascular clearance of
concomitantly inhaled bronchodilators from the airway.
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Budesonide reverses IL-13–induced airway hyper-responsiveness but has
little effect on β2 agonist response in human small airways
Cynthia Koziol-White 1 , Philip Cooper 2 , Jie Zhang 1 , Ian Dainty 3 ,
Reynold Panettieri Jr. 1 . 1 Medicine/Pulmonary, University of Pennsylvania,
Philadelphia, PA, United States; 2 Biologics, Centocor, Radnor, PA, United States;
3
R & I/Biosciences, AstraZeneca, Mölndal, Sweden
IL-13 modulates airway smooth muscle sensitivity to contractile stimulus. Steroids
and β2 adrenoceptor (AR) agonists decrease inflammation and inhibit airway
hyper-responsiveness (AHR) in asthma. We postulate that steroids decrease AHR
after IL-13 stimulation, and IL-13 alters bronchodilation of small airways.
Precision cut lung slices (PCLS) from disease-free donors were incubated with
100 ng/mL IL-13 (18 h) and examined for carbachol (Cch)-induced bronchoconstriction, and formoterol- (Form) or forskolin (Fsk)-induced bronchodilation. To
assess the effect of steroids, slices were preincubated with budesonide (Bud) for 1
h prior to IL-13. Data shown are mean % change of baseline luminal area ± sem.
IL-13 significantly increased bronchoconstriction to a maximal effective concentration (100 μM) of Cch (Control (C): -80±4, IL-13: -89±3, p=0.02) and decreased
the bronchodilation to 0.3 nM Form (C: 54±8, IL-13: 20±4, p<0.01). 10 nM Bud
significantly decreased the AHR to Cch following IL-13 (IL-13: -89±3, IL-13/Bud:
-80±3, p=0.01), but had little effect on IL-13-induced impairment of the Form
response (IL-13: 20±4, IL-13/Bud: 28±7, p=0.2). In contrast, bronchodilation to
100 μM Fsk was rescued by Bud (IL-13: 42±8, IL-13/Bud: 82±8, p<0.01; C:
76±5, IL-13/Bud: 82±8, p=0.6).
These data suggest that pretreatment with budesonide completely prevents the
effects of IL-13 on both airway contractility and adenylyl cyclase-mediated bronchodilation but does not prevent the IL-13-induced impairment of β2AR agonistmediated bronchodilation. Further studies will define the underlying mechanisms
by which IL-13 attenuates β2AR-mediated bronchodilation.
P4829
Dose escalation study in healthy male subjects to investigate safety,
tolerability and systemic exposure of orally inhaled single-doses of AP301
Helmut Pietschmann 1 , Hendrik Fischer 1 , Susan Tzotzos 1 , Bernhard Fischer 1 ,
Markus Zeitlinger 2 , Rudolf Lucas 3 , Robert Hermann 4 , Hermann Mascher 5 .
1
Clinical Research and Development, APEPTICO Forschung & Entwicklung,
Vienna, Austria; 2 Department of Clinical Pharmacology, Medical University of
Vienna, Austria; 3 Vascular Biology Center, Georgia Health Sciences University,
Augusta, United States; 4 cr.appliance, Radolfzell, Germany; 5 Pharm-Analyt
Labor, Baden/Wien, Austria
Pulmonary edema is a major complication of Acute Lung Injury (ALI) and Acute
Respiratory Distress Syndrome (ARDS) which is associated with higher mortality.
AP301 is a synthetic peptide whose structure is based on the lectin-like domain
of human Tumour Necrosis Factor alpha. The water soluble peptide can be administered into the lung by oral inhalation. AP301 was designed to activate the
pulmonary epithelial sodium channel (ENaC) in type II alveolar cells to accelerate
alveolar liquid clearance.
We report the early clinical development of AP301: In the Phase I monocentric
FiM trial “Dose escalation study in healthy male subjects to investigate safety,
tolerability and systemic exposure of orally inhaled single-doses of AP301” the
safety, tolerability and pharmacokinetic profile of AP301 was evaluated in a
double-blind, randomized, placebo-controlled, parallel group study that started in
April 2011 and was completed in October 2011 at the General Hospital in Vienna.
48 healthy young males received escalating doses of aerosolized AP301 in 6 dose
groups between 0.07 mg/kg to 2 mg/kg AP301 per inhalation.
Lung function parameters like FEV1 or PEF were not affected by AP301. Exhaled
nitric oxide did not increase. Physical examinations showed no inhalation-related
clinical signs or symptoms of paradoxical bronchospasm. No local reactions in
the mouth like severe xerostomia or burning sensation were described. Vital signs,
ECG and safety laboratory parameters showed no pathological findings. AP301
did not accumulate in plasma.
This phase I trial demonstrated that orally inhaled AP301 was safe and welltolerated by all study subjects.

P4830
ENaC-activating effect of AP301 in type II alveolar cells isolated from dog,
pig and rat lungs
Susan Tzotzos 1 , Bernhard Fischer 1 , Hendrik Fischer 1 , Helmut Pietschmann 1 ,
Rudolf Lucas 2 , Gilles Dupre 3 , Waheed Shabbir 4 , Rosa Lemmens-Gruber 4 .
1
Respiratory Science, APEPTICO R&D, Vienna, Austria; 2 Vascular Biology
Center, Georgia Health Sciences University, Augusta, GA, United States;
3
Clinical Department of Small Animal Surgery, Eye and Dental, University of
Veterinary Medicine Vienna, Austria; 4 Institute of Pharmacology and Toxicology,
University of Vienna, Austria
The synthetic peptide, AP301, mimics the TIP, or lectin-like, domain of human
TNF-α (Lucas, R. et al Science 1994; 263:814-817). TNF-α and AP301 activate
sodium uptake through the amiloride-sensitive sodium channel (ENaC) in alveolar
epithelial cells (AEC), their oedema-reducing capacity having been demonstrated
in various studies in rodents. AP301 has also been shown to improve alveolar
liquid clearance and lung function in a porcine model of ALI.

Ventilation strategies excepted, no specific therapy presently exists for treatment
of pulmonary permeability oedema, ALI or ARDS. AP301, currently undergoing
clinical trials, is being developed as a therapy for these conditions.
For pre-clinical regulatory assessment, dog, pig and rat are standard models;
accordingly, pre-clinical toxicology studies have been conducted with AP301 in
dogs and rats. Hitherto, no studies have assessed the effect of AP301 on primary
canine or porcine type II AEC. This study describes the pharmacodynamic effect
of AP301 on type II AEC isolated from dog, pig and rat lungs. In whole cell patch
clamp experiments with dog type II AEC, AP301 increased the amiloride-sensitive
Na current from a control value of 6.1±2.4 pA to 51.8±1.9 pA; in pig type II
AEC, an increase from 23.63±1.32 to 173.23±7.44 pA was observed, and in rat
AEC, from 10.7±3.8 pA to 66.2±5.3 pA.
These results show that AP301 activates ENaC in type II AEC from dog, pig and
rat. To our knowledge, this is the first cell-based analysis of the oedema-clearing
effect of AP301 observed in the porcine model of pulmonary oedema. Furthermore,
the results validate the dog and pig models in pre-clinical assessment of AP301.

P4831
MEMP1972A, an anti-M1 prime monoclonal antibody, reduces serum IgE in
healthy and allergic rhinitis subjects
Heleen Scheerens 1 , Wendy Putnam 2 , Yanan Zheng 2 , Yehong Wang 2 ,
Sofia Mosesova 3 , Romeo Maciuca 4 , Charlene Liao 5 , Lawren Wu 7 ,
John Matthews 6 , Jeffrey Harris 5 . 1 PD Biomarkers, Genentech, Inc, South San
Francisco, CA, United States; 2 Clinical Pharmacology, Genentech, Inc, South
San Francisco, CA, United States; 3 Inflammation & Opthalmology Biostatistics,
Genentech, Inc, South San Francisco, CA, United States; 4 Biostatistics,
Genentech, Inc, South San Francisco, CA, United States; 5 Research and Early
Development, Genentech, Inc, South San Francisco, CA, United States; 6 Product
Development - Immunology, Genentech, Inc, South San Francisco, CA, United
States; 7 Department of Immunology, Genentech, Inc, South San Francisco, CA,
United States
Background: MEMP1972A, a humanized monoclonal antibody specific for the
M1 prime epitope of membrane IgE, depletes M1 prime-expressing IgE-switched
B cells, IgE memory B cells and IgE plasmablasts. MEMP1972A is in development
for the treatment for allergic asthma.
Aim: To evaluate the safety, pharmacokinetics (PK) and pharmacodynamics (PD)
of MEMP1972A in healthy and allergic rhinitis (AR) subjects.
Methods: Two Phase I, randomized, controlled trials investigated the safety, tolerability, PK and PD of MEMP1972A in (1) healthy adults (n=31 MEMP1972A,
n=14 placebo [PB]) and (2) AR subjects (n=24 MEMP1972A, n=12 PB
[NCT01160861]). In healthy adults, MEMP1972A was given as single escalating
doses of 0.003–5 mg/kg intravenous (IV) or 3 mg/kg subcutaneous (SC). In AR subjects, monthly doses were given for 3 months at 1.5 and 5 mg/kg IV and 3 mg/kg SC.
Results: MEMP1972A was well tolerated, and the exposure of serum
MEMP1972A was dose proportional. Following IV administration, the mean
terminal half-life of MEMP1972A was 20–21 days and mean clearance was 2.2–
2.7 mL/day/kg. MEMP1972A administration led to a dose dependent reduction in
serum IgE in both studies. In healthy adults, a single dose of MEMP1972A at 3
and 5 mg/kg IV significantly reduced serum IgE by ∼25% relative to baseline at
Day 85, with no significant reductions observed in the PB, lower IV or 3 mg/kg
SC cohorts. Monthly doses of MEMP1972A at 5 mg/kg IV or 3 mg/kg SC in AR
subjects reduced serum IgE by ∼25% relative to baseline at Day 85. Serum IgE
reductions were sustained for 6 months.
Conclusion: MEMP1972A was well tolerated and reduced serum IgE in adults
with or without allergic disease.

P4832
IgE-induced pro-inflammatory extracellular matrix composition in airway
smooth muscle cells is prevented by omalizumab
Michael Roth, Jun Zhong, Chong Teck S’ng, Michael Tamm. Pumonary Cell
Research, Dept. Biomedicine, University Hospital, Basel, Switzerland
Background: Increased extracellular matrix deposition, and more important its
pro-inflammatory composition is a hallmark of airway remodelling in allergic
asthma.
Objective: a) To investigate the remodelling potency of antibody activated IgE
in human airway smooth muscle cells of asthma and control patients. b) the role
of the two IgE receptors on IgE-induced airway remodelling, and c) the potential
of the anti-IgE antibody drug omalizumab to prevent IgE-induced extracellular
matrix remodelling.
Methods: Isolated primary human airway smooth muscle cells of patients with
asthma (n=8) and controls (n=8) were pre-incubated with Omalizumab for 30 min
and then stimulated with antibody activated human IgE, and or TGF-β1 for up to
72 hrs. The content of specific collagens in the extracellular matrix was determined
by ELISA. IgE receptors were down-regulated by silencing RNA.
Results: IgE and TGF-β1 increased the deposition of collagen-I, -III, and fibronectin, but not of collagen-IV and –VII in asthmatic and non-asthmatic cells.
When combined, the stimuli had a synergistic effect. Pre-incubation (30 min) with
omalizumab dose-dependently prevented IgE-induced collagen deposition, but had
no effect on TGF-β1. IgE stimulation of collagen-I involved IgE receptor-I and
p38 MAP kinase. IgE induced collagen-III and fibronectin deposition required IgE
receptors-I and –II, as well as Erk1/2 and p38 mitogen activated protein kinases.
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Conclusion: IgE is a potent inducer of pro-inflammatory extracellular matrix components in the human airway wall and its effect can be prevented by Omalizumab.
Thus the anti-IgE antibody drug may reduce airway remodelling in long term
therapy.

P4833
The effects of extrafine beclomethasone/formoterol on hyperinflation and
airway geometry in COPD patients
Samir Vinchurkar 1 , Wim Vos 1 , Cedric Holsbeke 1 , Jan De Backer 1 ,
Gianluigi Poli 2 , Wilfried De Backer 3 . 1 Research and Development, FluidDA nv,
Kontich, Antwerp, Belgium; 2 Research and Development, CHIESI, Parma, Italy;
3
Respiratory Medicine, University Hospital Antwerp, Edegem, Antwerpen,
Belgium
Aim of this study was to assess the effects of extrafine beclomethasone/formoterol
treatment on lung hyperinflation and airway geometry in COPD. Data of lobar
volume (%pred) and specific lobar airway volumes (siVaw) at FRC and TLC
were obtained with functional imaging in 25 COPD patients (GOLD II 14, III
7, IV 4) pre- and 4h post-bronchodilator (post BD) both at baseline and after 6
months of treatment. A post BD drop was observed for both functional residual
capacity (FRC) and total lung capacity (TLC) lobar volumes at baseline (FRC:
-10%, p<0.01; TLC: -2%, p<0.01) and after 6 months (FRC: -12%, p<0.01; TLC:
-2%, p<0.01) as index of reduced hyperinflation. siVaw did increase 4 hours after
administration at both time points (+10%, p<0.01, and +8%,p<0.01).

P4835
Synergistic effects between glycopyrronium bromide and indacaterol on a
muscarinic agonist-induced contraction in airway smooth muscle
Hiroaki Kume, Shu Imbe, Takashi Iwanaga, Yuji Tohda. Department of
Respiratory Medicine and Allergology, Kinki University Faculty of Medicine,
Osakasayama, Osaka, Japan
Rationale: Bronchodilators play an important role in therapy for stable chronic
obstructive pulmonary disease (COPD). Anticholinergics and beta2 -adrenoceotor
agonists are widely used to improve lung function, symptoms, and QOL of patients
with COPD. This study was designed to investigate whether combination of anticholinergics and beta2 -adrenoceptor agonists is beneficial. Combined effects on
airway smooth muscle contraction were examined using glycopyrronium bromide
(GB), a long-acting muscarinic antagonist (LAMA), and indacaterol, a long-acting
beta2 -adrenoceptor agonist (LABA).
Methods: For record of isometric tension, the strips of tracheal smooth muscle of
guinea pigs were placed in the organ bath and were perfused with the physiological
solution at a constant flow rate of 2 ml/min.
Results: One nM indacaterol caused a modest (7.9%, n=18) inhibition of 1 μM
methacholine (MCh)-induced contraction of tracheal smooth muscle. GB at 3, 10,
and 30 nM caused a concentration-dependent inhibition of 1 μM MCh-induced
contraction with values of percent inhibition of 11.1, 21.9, and 52.2%, respectively
(each n=6). However, when equi-molars of GB were applied in the presence of
1 nM indacaterol, the inhibitory effects of GB (3, 10, and 30 nM)/indacaterol (1
nM) combination were markedly enhanced, with values of percent inhibition of
25.6 (p<0.05), 46.1 (p<0.01), and 91.2% (p<0.01), respectively (each n=6).
Conclusions: Indacaterol synergistically potentiated GB-induced relaxation
against cholinergic stimulation in airway smooth muscle. These results may
underlie the clinical benefit of combination therapy of LABA and LAMA for
patients with COPD.

P4836
Cyclic AMP mediates the anti-asthma properties of the lidocaine analog
JMF2-1
Priscilla Olsen 1 , Luciana Coelho 1 , Jorge Costa 2 , Renato Cordeiro 1 ,
Patricia Silva 1 , Marco Martins 1 . 1 Physiology and Pharmacodynamics, Oswaldo
Cruz Institute, Rio de Janeiro, RJ, Brazil; 2 Synthesis, Farmanguinhos, Rio de
Janeiro, RJ, Brazil

The 4h post-BD drop in hyperinflation at FRC was positively associated with the
degree of hyperinflation (r=0.4, p<0.01). A drop in pre-bronchodilation hyperinflation was also observed at TLC after 6 months of treatment (-1%, p<0.01). Extrafine
beclomethasone/formoterol decreased hyperinflation and increased airway volume
in COPD patients 4h after bronchodilator. Moreover the chronic treatment over 6
months decreased also the pre-bronchodilator hyperinflation at TLC, indicating a
progressive reduction of air trapping with treatment.

P4834
Formoterol reduces asthmatic airway smooth muscle cell proliferation
through p27 (Kip) which is supported by steroids
Michael Roth, Jun Zhong, Pieter Borger, Chong Teck S’ng, Michael Tamm.
Pulmonary Cell Research, Dept. Biomedicine, University Hospital, Basel,
Switzerland
Background: Airway remodelling in asthma is partly due to increased airway
smooth muscle (ASM) mass. We and others reported earlier that steroids alone do
not significantly reduce proliferation of ASM cells isolated from asthma patients.
Objective: Here, we investigated the anti-proliferative signalling pathway of formoterol combined with three different steroids on ASM cell proliferation control.
Methods: Proliferation was determined by cell count 3 days after stimulation.
Drugs were used at concentrations 1nM – 1microM. Protein expression (p21, p27)
was determined by immuno-blot and -staining. Cyclic AMP was inhibited by DDA
pre-incubation.
Results: Serum induced proliferation was reduced by steroids (dexamethasone,
fluticasone, budesonide) in ASM cells of healthy controls but not of asthma patients. Formoterol dose dependently reduced cell proliferation by maximal 25% in
both asthma and control ASM cells and this was paralleled by p27(Kip) activation
in asthma ASM cells only. In combination the inhibitory effect of formoterol
increased to 52% by dexamethasone, to 69% by budesonide and to 76% by fluticasone in healthy cells. In asthmatic ASM cells the combinded rug’s effect was
47%, 52%, an 56% respectively. Inhibition of proliferation of asthmatic ASM cells
by formoterol occurred through cAMP and p27(Kip), which were both increased
by the addition of steroids. The anti-proliferative effect of the combined drugs in
control ASM cells involves p21(Waf1) and in asthmatic cells by p27(Kip).
Conclusion: Formoterol activates a disease specific cAMP dependent antiproliferative signalling in asthmatic ASM cells which is supported by the addition
of steroids.

Inhalation of JMF2-1, an analog of lidocaine with reduced anesthetic activity, prevents airway contraction and lung inflammation in experimental asthma models.
We sought to test if JMF2-1 effects are a consequence of increased intracellular
cAMP levels in asthma cell targets, such as smooth muscle cells and T cells. Apoptosis of T cells treated with JMF2-1 in vitro was assessed by flow cytometry. The
spasmolytic effect of JMF2-1 was tested on isolated rat tracheal rings. Intracellular
levels of cAMP from T cells and airway smooth muscle cells treated with JMF2-1
were detected by radioimmunoassay. We found that JMF2-1 inhibited tracheal ring
contraction induced by carbachol. The antispasmodic effect remained unaltered
following epithelium removal or pretreatment with L-NAME, but it was clearly
sensitive to 9-(tetrahydro-2-furyl) adenine (SQ22,536), an adenylate cyclase inhibitor. JMF2-1 induced apoptosis of anti-CD3 activated T cells in a mechanism
sensitive to zIETD, indicating that JMF2-1 mediates caspase-8-dependent apoptosis. JMF2-1 significantly increased cAMP intracellular levels (P < 0.05) of cultured
airway smooth muscle cells (from 2.3±0.7 to 44.1±1.9) and T lymphocytes (from
36.3±5.9 to 208.3±25.8 pMol/mg of protein) (mean ± SEM, n=3). This effect was
consistently abrogated by SQ22,536 and reproduced by forskolin in both systems.
Our results suggest that JMF2-1 inhibits respiratory smooth muscle contraction as
well as T cell survival through enhancement of intracellular cAMP levels. These
findings may help to explain the anti-inflammatory and antispasmodic effects of
JMF2-1 observed in previous studies.

P4837
Evidence for a non-β2 -adrenoceptor (β2 AR) binding site in human lung tissue
for the long acting β2 -agonist (LABA) vilanterol
Rob Slack, Vikki Barrett, Alison Ford, Richard Knowles. Respiratory TAU,
GlaxoSmithKline, Stevenage, Hertfordshire, United Kingdom
Background: Vilanterol (VI) is a novel LABA with inherent 24 hour activity in
development for inhaled once daily administration in combination with an inhaled
corticosteroid for both COPD and asthma. We describe here an additional binding
site in human lung tissue distinct from the orthosteric β2 AR binding site in an in
vitro binding assay.
Methods: Radioligand saturation and competition binding experiments were performed by filtration with [3 H]VI or [3 H]propranolol and human lung parenchyma
membranes at 37°C (+ 100μM Gpp(NH)p with NSB 10μM β2 AR antagonist ICI118551). Competition binding with a range of unlabelled β2 AR agonist/antagonists was determined (data shown mean ± SEM, n≥4). Statistical
differences measured by ANOVA (Bonferroni post-test) with P < 0.05 deemed
significant.
Results: Saturation binding data were best fitted to a one affinity site model with
pKD values 8.8±0.3 and 9.0±0.1 and Bmax values 0.5±0.1 and 0.4±0.1 pmol/mg
for [3 H]VI and [3 H]propranolol, respectively. ICI118551, propranolol, salbutamol,
formoterol and carmoterol resulted in inhibition of [3 H]VI (∼0.3nM) binding

888s

W EDNESDAY, S EPTEMBER 5 TH 2012
to levels significantly different from VI. Indacaterol and salmeterol resulted in
inhibition of [3 H]VI (∼0.3nM) binding to levels not significantly different from
VI. Indacaterol and VI resulted in inhibition of [3 H]propranolol (∼1.7nM) binding
to levels not significantly different from ICI118551.
Conclusions: VI exhibits a high affinity for the orthosteric β2 AR binding site
in human lung parenchyma membranes. In addition, VI binds to an additional
binding site, distinct from the functional orthosteric β2 AR binding site shared with
salmeterol and indacaterol.

P4838
Small impact of mild and moderate renal impairment on the
pharmacokinetics of inhaled NVA237
Romain Sechaud 1 , Anton Drollmann 1 , Hisanori Hara 1 , Rajesh Karan 2 ,
Craig Boulton 3 , Lilla Di Scala 4 , Andrey Dmitriev 5 , Svetlana Villevalde 6 ,
Zhanna Kobalava 6 , Guenther Kaiser 1 . 1 Translational Sciences, Novartis Institutes
for BioMedical Research, Basel, Switzerland; 2 Translational Sciences, Novartis
Institutes for BioMedical Research, Hyderabad, India; 3 Translational Sciences,
Novartis Institutes for BioMedical Research, Horsham, United Kingdom;
4
Biostatistics, Novartis Pharma AG, Basel, Switzerland; 5 Center of Nephrology
and Dialysis, Moscow City Hospital, Moscow, Russian Federation; 6 Center of
Applied Pharmacology, Moscow City Hospital, Moscow, Russian Federation
Introduction: NVA237 (glycopyrronium bromide) is a long-acting muscarinic
antagonist for the treatment of COPD. It is primarily eliminated by the kidneys.
Since renal function decreases in elderly and the target population of NVA237
includes elderly patients it is important to investigate the effect of renal impairment
(RI) on NVA237 pharmacokinetics.
Methods: Subjects: 8 with mild RI, 8 with moderate RI, 8 with severe RI, 6
with end-stage renal disease requiring dialysis (ESRD) and 18 demographically
matching healthy volunteers (HV). Renal function was assessed by the estimated
glomerular filtration rate (eGFR).
Doses: Single 100 μg dose of NVA237 delivered via the Breezhaler® device.
ESRD subjects received a single dose on two occasions, between two dialysis
sessions and at start of a 4-hr dialysis.
Results: A moderate increase in NVA237 total systemic exposure (AUClast) of
up to 1.4-fold (on average) was seen in subjects with mild and moderate RI as
compared to HVs. An increase of up to 2.2-fold was observed in subjects with
severe RI and ESRD. Renal clearance (CLr) of NVA237 was strongly correlated
with the degree of RI. In subjects with severe RI, CLr was reduced by about 80%
compared with HVs. NVA237 was partially cleared during hemodialysis with an
extraction ratio of 24.3%. NVA237 was well tolerated by HVs and RI subjects.
Conclusion: RI had an impact on NVA237 total systemic exposure which was
moderate in subjects with mild and moderate RI (eGFR ≥ 30 mL/min/1.73m2 ). The
limited effect of severe RI on systemic exposure to NVA237 and the correlation
analysis of total systemic clearance versus eGFR suggests that non-renal clearance
mechanisms play a role in the elimination of NVA237.

P4839
Efficient deposition and sustained lung concentrations of NVA237 after
inhalation via the Breezhaler® device in man
Romain Sechaud 1 , Manish Sudershan 2 , Sheryl Perry 2 , Hisanori Hara 1 ,
Anton Drollmann 1 , Rajesh Karan 3 , Lilla Di Scala 4 , Shibadas Biswal 3 ,
Beverley Patterson 2 , Guenther Kaiser 1 . 1 Translational Sciences, Novartis
Institutes for BioMedical Research, Basel, Switzerland; 2 Translational Sciences,
Novartis Institutes for BioMedical Research, Horsham, United Kingdom;
3
Translational Sciences, Novartis Institutes for BioMedical Research, Hyderabad,
India; 4 Biostatistics, Novartis Pharma AG, Basel, Switzerland
Introduction: This study in healthy volunteers (HVs) was designed to investigate
the bioavailability of inhaled NVA237 (glycopyrronium bromide-GP) delivered
via the Breezhaler® device and to investigate the contributions of pulmonary and
gastrointestinal (GI) absorption to systemic exposure. GI absorption was blocked
with oral activated charcoal (AC) to study the pharmacokinetics (PK) of the
NVA237 absorption via the lung.
Methods: In Part 1, NVA237 400 μg was administered orally to 10 HVs with
and without concomitant administration of AC to demonstrate that GI absorption
of NVA237 can be blocked. In Part 2 (n=20 HVs) the PK of 200 μg inhaled
NVA237 with and without AC were compared to those of an i.v. infusion of 120
μg GP. Plasma PK data were analyzed by non-compartmental and compartmental
methods.
Results: Result of Part 1 showed that oral AC was effective in blocking the oral
absorption of NVA237. Absolute bioavailability of orally administered NVA237
(without AC) was estimated to be about 5%. In Part 2 the absolute bioavailability
of inhaled NVA237 was about 40%. About 90% of systemic exposure was due to
pulmonary absorption, 10% to GI absorption. About 36% of the inhaled dose was
deposited and absorbed in the lungs. The mean terminal half-life of NVA237 was
52.5 h and 57.2 h in the inhalation treatments, 6.2 h after the i.v. dose and 2.8 h
after the oral dose.
Conclusion: NVA237 inhaled via the Breezhaler® device is efficiently deposited
and absorbed in the lungs. The terminal half life of NVA237 is much longer
after inhalation than after i.v. or oral dosing which points to sustained lung
concentrations of NVA237 following inhalation.

P4840
Guaifenesin suppresses MUC5AC content and secretion in human airway
epithelial cell cultures: Comparison with N-acetylcysteine and ambroxol
JeanClare Seagrave 1 , Helmut Albrecht 2 , Duncan Rogers 3 , Gail Solomon 2 .
1
Toxicology, Lovelace Respiratory Research Institute, Albuquerque, NM, United
States; 2 Clinical Development, Reckitt Benckiser, Parsippany, NJ, United States;
3
Airway Disease, National Heart and Lung Institute, Imperial College, London,
United Kingdom
Background: Airway mucus hypersecretion is common in many respiratory diseases such as upper respiratory tract infections, asthma and COPD (chronic
bronchitic form). Drugs to inhibit mucus production are needed. We showed that
guaifenesin (glyceryl guaiacolate ether, GGE) inhibits unstimulated MUC5AC
production in differentiated human airway epithelial cells in vitro (Seagrave et al.
Exp Lung Res 2011;37:606–14).
Aims: We examined the effects of GGE on MUC5AC production and secretion in
cells stimulated with IL-13 to produce additional mucus and compared the GGE
effects with those of the mucolytic N-acetylcysteine (NAC) and the mucoactive
drug ambroxol (Amb).
Hypothesis: GGE would inhibit IL-13-stimulated MUC5AC production.
Methods: Cultures were pre-treated with 1 ng/mL IL-13 for 3d, then treated with
10, 30, 100 or 300 μM GGE, NAC or Amb for 3, 8 or 24h in the presence of
IL-13. The apical surfaces were washed and cells were lysed. MUC5AC content
in the washes (secretion) and lysates (content) was assessed by ELISA.
Results: IL-13 increased MUC5AC secretion (2-fold) and content (1.5-fold) over
baseline at 24h. GGE significantly inhibited MUC5AC secretion and content in a
concentration-dependent manner, with IC50 s of ∼110 and 150 μM and inhibition
at 300 μM GGE of 80 and 90% respectively at 24h. Although NAC and Amb
inhibited IL-13-induced MUC5AC production, inhibition was only 20–40% at 24hr
and not concentration-dependent. Cell viability was not affected by any treatment.
Conclusions: GGE inhibits stimulated MUC5AC production (more effectively
than NAC or AMB), suggesting that GGE may be useful in treating airway mucus
hypersecretion.

P4841
Guaifenesin alters mucus rheology and improves mucociliary transport in
human airway epithelial cell cultures: Comparison with N-acetylcysteine and
ambroxol
JeanClare Seagrave 1 , Helmut Albrecht 2 , David Hill 3 , Duncan Rogers 4 ,
Gail Solomon 2 . 1 Toxicology, Lovelace Respiratory Research Institute,
Albuquerque, United States; 2 Clinical Development, Reckitt Benckiser,
Parsippany, NJ, United States; 3 Cystic Fibrosis Center, The University of North
Carolina at Chapel Hill, NC, United States; 4 Airway Disease, National Heart
and Lung Institute, Imperial College, London, United Kingdom
Background: Mucociliary transport (MCT) contributes to airway mucus and irritant clearance. Respiratory infections and inflammation (e.g. asthma & chronic
bronchitis) can cause mucostasis-associated pathology. We showed that guaifenesin
(glyceryl guaiacolate ether, GGE) decreases unstimulated mucus viscoelasticity
and increases MCT in human differentiated human airway epithelial cells in vitro
(Seagrave et al. Exp Lung Res 2011;37:606–14).
Aims: In cells treated with IL-13 to increase mucus, GGE was compared with
N-acetylcysteine (NAC: mucolytic) and ambroxol (Amb: mucoactive).
Hypothesis: GGE reduces stimulated mucus viscoelasticity and increases MCT.
Methods: Cells were treated with 1 ng/mL IL-13 for 3d, then with 30 or 100 μM
GGE, NAC, or Amb (+IL-13). At 3, 8, or 24h after treatment, MCT rates were
analyzed from videos. Apical secretions from 8 and 24h were analyzed by micro
parallel plate rheology.
Results: At 24h, IL-13 decreased MCT rates by >75% but did not affect G’ (elastic) or G” (viscous) moduli. All drugs significantly increased MCT and decreased
G’ vs. IL-13 alone. GGE (30 μM) increased MCT >6-fold at 24hr and reduced
G’ to 10% of IL-13-only values. NAC reduced G’ but increased MCT ∼2-fold
at 30 μM and decreased MCT to below baseline at 100 μM. Effects of Amb
were smaller. The reduced MCT for NAC at 100 μM could be due to uncoupling
of ciliary beat from mucus. Bonferroni analysis (p<0.05) showed significant
advantages for GGE vs. NAC & Amb (MCT) and vs. Amb (rheology, G’).
Conclusions: GGE increases MCT via decreased mucus viscoelasticity, which
may be a useful property in treating certain respiratory diseases.

P4842
The safety, tolerability and pharmacokinetics of AZD5069, a novel CXCR2
antagonist, in healthy Japanese volunteers
Ulrike Lorch 1 , Hedigo Negi 2 , Hirobumi Tabata 2 , Heather Wray 3 ,
Marie Cullberg 3 , Bengt Larsson 3 . 1 Richmond Pharmacology, St. George’s
University, London, United Kingdom; 2 Research & Development, AstraZeneca
K.K., Osaka, Japan; 3 Research & Development, AstraZeneca, Mölndal, Sweden
Background: AZD5069 is a reversible antagonist at the human CXC chemokine
receptor-2, with potential as an oral treatment of inflammatory diseases such as
COPD. It has previously only been administered to Caucasian healthy volunteers
and patients.
Methods: This was a Phase I, randomised, double-blind, placebo-controlled,
single-centre, 6 cohort study in healthy Japanese males (n=63; 22–39 yrs). Subjects
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received a single dose of AZD5069 (10–120 mg) on Day 1 (n=42), then twice-daily
doses of AZD5069 (10–80 mg) for 7 days and a single dose on the last dosing day
(n=36), or placebo (n=21). The safety and tolerability of AZD5069 was assessed
primarily, with pharmacokinetics assessed by non-compartmental analysis.
Results: AZD5069 ≤80 mg twice-daily was well-tolerated with an acceptable
safety profile. Expected clinically significant changes in laboratory safety parameters led to study withdrawals due to low blood neutrophil levels and elevated high
sensitivity-C-reactive protein (hs-CRP) levels, meeting stopping criteria. Circulating neutrophil levels decreased with increasing plasma AZD5069 concentrations,
but were recovering by 12 hrs post-dose and had returned to near normal at
follow-up, 7–10 days post-last dose. AZD5069 was rapidly absorbed and AUC and
Cmax increased dose-proportionally with single and multiple doses. Steady-state
was reached within 2–3 days following twice-daily dosing, with no, or minor, drug
accumulation.
Conclusions: AZD5069 was well-tolerated. Decreases in neutrophil counts and
increases in hs-CRP levels were observed as expected. No safety concerns were
identified to preclude future evaluation. Systemic exposure to AZD5069 was dose
proportional.

P4843
Combining corticosteroids and NK1R antagonists: A new drugs combination
to treat allergic diseases
Karim Maghni, Lucero Castellanos, Sandra Favret, Mélanie Welman. Research
Center, Sacré-Coeur Hospital of Montreal, Université de Montréal, QC, Canada
Introduction: Recently, using the rat mast cell/basophil cell line RBL-2H3, a major model system for the study of FcεRI intracellular signaling pathways, we found
that optimal pharmacological blocking of autocrine activation of the neurokinin-1
receptor (NK1R) in response to FcεRI clustering suppresses antigen-induced 50%
of maximal cell degranulation, and decreases by nearly 50% antigen-induced
maximal cell activation.
Aim: To determine whether combining corticosteroids and NK1R antagonist may
be a powerful therapeutic combination to control IgE-FcεRI complex responses in
allergic diseases.
Methodology: IgE-sensitized RBL-2H3 cells were incubated with various concentrations of corticosteroids in combination or not with NK1R antagonist prior
to FcεRI clustering. Cells degranulation and cysteinyl-leukotrienes (Cys-LTs)
production were examined.
Results: Maximal concentrations of respective corticosteroids decreased by nearly
50% allergen-induced maximal degranulation and Cys-LTs production in basophils.
Pharmacological blocking of NK1R alone has also produced similar inhibitory
effects in basophils. Interestingly, the combination of corticosteroids and NK1R antagonist improved both time response and concentration efficacy of corticosteroids
with nearly total inhibition of basophil allergic responses.

83. COPD comorbidities II
P550
Longitudinal changes in detrended fluctuation analysis “alpha" of PEF in
COPD
Gavin Donaldson 1 , Terence Seemungal 2 , John Hurst 1 , Urs Frey 3 ,
Jadwiga Wisia 1 . 1 Academic Unit of Respiratory Medicine, UCL Medical School,
Royal Free Hospital, London, United Kingdom; 2 Department of Clinical Medical
Sciences, University of the West Indies, St. Augustine, Trinidad and Tobago;
3
Paediatrics, University Children’s Hospital, Basel, Switzerland
Introduction: Detrended fluctuation analysis can assess the “memory” of previous
events with the exponent alpha. Alpha is higher in COPD than asthma, responses
to pharmacotherapy, and is related to exacerbation frequency, but is not known
whether alpha changes with increasing disease severity.
Methods: We examined 230 patients from the London COPD cohort who recorded
for at least two year on diary cards daily morning, post-medication PEF measurements made with Mini-Wright PEF meter. Patient characteristics were collected at
recruitment to the cohort. The data was divided into yearly intervals, and the alpha
and mean PEF in each yearly interval calculated. Random-effects, GLS regression
models were used to assess changes over time.

Conclusion: Combining corticosteroids and NK1R antagonist (patent
WO2007/096782) is a promising therapeutic combination to increase corticosteroids efficacy while decreasing effective doses, and may give a second “breath”
to corticosteroids patents that are no longer protected.
Supported by the Canadian Institutes of Health Research.

P4844
Advantageous toxicity profile of an inhaled GATA-3-specific DNAzyme
intended for anti-inflammatory treatment of Th2-driven asthma
Rainer Fuhst 1 , Frank Runge 2 , Jochen Buschmann 1 , Christiane Praechter 2 ,
Jasmin von Erichsen 2 , Agnieszka Turowska 3 , Heinz-Gerd Hoymann 1 ,
Meike Müller 1 , Gerhard Pohlmann 1 , Katherina Sewald 1 , Christina Ziemann 1 ,
Gerhard Schlüter 4 , Holger Garn 5 . 1 General and Reproductive Toxicology,
Fraunhofer Institute of Toxicology and Experimental Medicine (ITEM),
Hannover, Germany; 2 Institute of Pharmacology and Preclinical Drug Safety,
Nycomed, Barsbüttel, Germany; 3 R&D, Sterna Biologicals, Marburg, Germany;
4
Toxicology, Independent Consultant, Wuppertal, Germany; 5 Institute of
Laboratory Medicine and Pathobiochemistry, Molecular Diagnostics, Philipps
University, Marburg, Germany
DNAzymes are single-stranded catalytic DNA molecules that specifically bind
and cleave target mRNA sequences. Their potential as novel therapeutic agents
has been demonstrated in a variety of disease models. However, no studies have
yet addressed their toxicology and safety pharmacology profiles in detail. We
have developed and characterized the human GATA-3-specific DNAyzme hgd40
intended for the treatment of Th2-driven asthma. Here we report results of a
detailed toxicological analysis of inhaled hgd40. Subacute toxicity, immunotoxicity, and respiratory, cardiovascular, and CNS safety pharmacology were analyzed
in rodents and non-rodents, and genotoxicity was assessed in human peripheral
blood. Overall, hgd40 was very well tolerated when delivered by aerosol inhalation
or slow intravenous infusion. Only marginal reversible histopathological changes
were observed in the lungs of rats receiving the highest dose of inhaled hgd40. The
changes consisted of slight mononuclear cell infiltration and alveolar histiocytosis,
and moderate hyperplasia of bronchus-associated lymphoid tissue. No local or
systemic adverse effects were observed in dogs. No compound-related respiratory,
cardiovascular, or CNS adverse events were observed. The only relevant immunological findings were very slight dose-dependent changes in interleukin-10 and
interferon-γ levels in bronchoalveolar lavage fluid that may represent pharmacological activity of hgd40. Taken together, these results support the direct delivery of
the GATA-3-specific DNAzyme hgd40 via inhalation for the treatment of asthma
in subsequent clinical studies.

Results: The 230 COPD patients (144M; mean age (SD) 68.3 (8.1) years; FEV1
1.12 (0.47) l, FEV1 % predicted 44.6 (16.5), FEV1 /FVC ratio 0.45 (11.7). There
were 1000 yearly intervals with on average 4.3 per patient (range 2-15). Figure 1
shows a predicted alpha in the first year of 0.93 (95% CI 0.91–0.95) with alpha
falling by -0.0008 per year (-0.007 to 0.005; p=0.791). Over the same period PEF
fell from the 227 l/min (217 to 236) by -4.3 l/min per year (-5.1 to -3.7; p<0.001).

Figure 1

Conclusion: In COPD patients, PEF declines over time but alpha remains unchanged. These results suggest that alpha is assessing a feature of the airways that
is independent of lung function and changes little over time.

890s

Abstracts of the Tenth ERS Lung Science Conference,
Estoril, Portugal – March 30–April 1, 2012

OP/YS01
Follistatin-like 1: A crucial factor in lung development and a novel regulator
of airway remodeling
Harm Maarsingh 1 , Wim Timens 2 , Martina Schmidt 1 , Maurice van den Hoff 3 .
1
Molecular Pharmacology, University of Groningen, Groningen, Netherlands;
2
Pathology, UMCG, Groningen, Netherlands; 3 Anatomy, Embryology and
Physiology, AMC, Amsterdam, Netherlands

seeded onto scaffolds following endoderm induction using activin, and analysed
for lung lineage marker expression. Seeded ES cells maintained FoxA2 expression
and adopted an epithelial-like tubular organization. This demonstrates the ability
of acellular lung scaffolds to support the adherence, proliferation, and potential
differentiation of murine embryonic stem cells. Current studies are analysing
their potential as viable scaffolds for the unidirectional differentiation of human
endoderm-induced ESC (Hes2 cell line) into distal lung epithelial cells.

Adequate repair of damaged tissue is important for maintaining normal lung function. Changes in this delicate repair mechanism could contribute to pathological
processes, such as alveolar destruction (emphysema) and airway fibrosis, in lung
diseases including chronic obstructive pulmonary disease (COPD). Transforming
growth factor (TGF)-β and bone morphogenetic proteins (BMPs) interactively
regulate tissue homeostasis and lung organogenesis. In particular, BMP4 is known
to be important for proper lung development. BMP4 is also an important regulator
of TGF-β-induced lung fibrosis. The activity of BMP4 is antagonized by the
TGF-β-inducible protein follistatin-like 1 (Fstl1). Moreover, depletion of Fstl1 was
found to be an essential regulator of lung development in mice. We hypothesize that
increased Fstl1 contributes to cigarette smoke-induced fibrosis and emphysema in
COPD. Interestingly, specific depletion of Fstl1 from the mice endothelium caused
thickened alveolar septa and airway fibrosis. In human, Fstl1 is expressed in structural and inflammatory cells of the lung and treatment of primary human airway
smooth muscle cells with cigarette smoke extract increases Fstl1 expression. Taken
together, these findings suggest that increased expression of Fstl1 due to smoking
could lead to structural changes in the lung associated with COPD.

OP/YS02
Activation of Wnt/β-catenin signaling promotes lung epithelial repair in
emphysema
J. Callegari, K. Mutze, M. Königshoff. HMGU, Comprehensive Pneumology
Center, Munich, Germany
Emphysema is characterized by airspace enlargement, tissue destruction and
reduced Wnt signaling. Wnt/β-catenin activation attenuated experimental emphysema. Here, we aim to elucidate the mechanism of Wnt/β-catenin induced alveolar
epithelial cell repair in vitro and in vivo.
Alveolar epithelial type II cells were isolated from untreated (ATIIc) or elastase
treated (ATIIe) C57BL/6 mice at day 3, 7 and 14 with similar purity (>94%) and
viability (>92%). ATIIe cells depicted increased cell numbers (i.e. 6,07±1,62x106
ATIIe and 3,39±0,86x106 ATIIc, day14), and significantly reduced expression
of the Wnt target genes Axin2, LEF1 and LRP6 (i.e. LRP6 0,29±1,42 ATIIe
vs. 2,38±0,56 ATIIc, day7) as determined by qRT-PCR. Freshly isolated ATIIe
cells exhibited increased apoptosis susceptibility (Annexin V/PI staining). Live
cell imaging of cultured ATII cells revealed altered ATIIe cell morphology and
migratory behavior. Wnt activation of ATII cells by rWnt3a led to increased expression of Wnt target genes (i.e. Axin2 -2,15±0,12 rWnt3a for 24h vs. -5,18±0,29
control), epithelial markers SPC, TJP1, and Occludin, and increased proliferative
capacity (BrdU).
Primary ATIIe cells exhibited reduced Wnt/β-catenin activity and altered functional
capacity. Wnt/β-catenin activation led to increased epithelial marker expression
and stabilized ATII cell monolayers. Thus, activation of Wnt/β-catenin is a suitable
tool to increase alveolar epithelial cell repair capacity in pulmonary emphysema.

OP/YS03
Lung tissue engineering: generation and characterization of decellularized
lung scaffolds for stem cell differentiation
Sharareh Shojaie 1,2 , Martin Post 1,2 . 1 Department of Physiology, University of
Toronto, Canada; 2 Physiology and Experimental Medicine, Hospital for Sick
Children, Toronto, Canada
The interaction of stem cells with the surrounding matrix environment is crucial for
cell fate. The development of biomatrices that recapitulate the in vivo environment
is a key component to driving differentiation of pluripotent cells into lung endoderm precursors. We investigate whether decellularized lungs with intact matrix
composition can promote the differentiation of embryonic stem cells (ESC) into
distal lung epithelial cells. Rat cadaveric lungs were decellularized by sequential
tracheal lavages and retrograde pulmonary arterial perfusion using a range of
physical, chemical, and enzymatic treatments. Histological staining, immunofluorescence, electron microscopy, and tensile testing have confirmed decellularization
and preservation of matrix proteins. Murine ESC (Foxa2/CD4; Bry/GFP cells) were

OP/YS04
Recruitment of stem cell populations to the lung with disease
Kate Gowers, Carla Jones, Clare Lloyd, Sara Rankin. NHLI, Leukocyte Biology,
London, United Kingdom
The bone marrow contains a number of distinct progenitor cell populations, including endothelial progenitor cells (EPCs) and mesenchymal stem cells (MSCs) which
have the capacity to modulate the course of lung disease. We have investigated
whether these populations of stem cells are recruited from the bone marrow to the
lungs in two contrasting models of lung disease (house dust mite (HDM) model
of allergic airways disease and bleomycin-induced lung fibrosis). We show an
increased recruitment of EPCs to the inflamed lung in the HDM model, along with
increased peribronchial angiogenesis, and reduced numbers of EPCs in the bone
marrow. Blocking either CXCR2 or VEGF inhibited the number of EPCs recruited
to the inflamed lung and reduced the associated peribronchial angiogenesis. Further
experiments suggest that while VEGF is required for mobilisation of EPCs from
the bone marrow into the blood, ELR+CXC chemokines mediate their recruitment
into the lungs. We have identified a population of MSCs residing in the naïve lung,
which are phenotypically different to bone marrow MSCs. In the bleomycin model
of pulmonary fibrosis, we have observed a significant elevation in MSC numbers
in the circulation and lung tissue and are currently investigating whether this is due
to MSC recruitment from the bone marrow. Although the regenerative capacity
of MSCs has been extensively investigated, their ability to be mobilised from the
bone marrow and recruited to the lung following injury has not yet been explored,
and the mechanism by which this may be occurring is under investigation.

OP/YS05
Mesenchymal stromal cells identified in tissue from lung-transplanted
patients
S. Rolandsson 1 , A. Andersson-Sjöland 1 , J. Brune 2 , L. Eriksson 3 , I. Skog 3 ,
L. Hansson 3 , L. Bjermer 3 , S. Scheding 2 , G. Westergren-Thorsson 1 . 1 Exp. Med.
Sci., Lund, Sweden; 2 Stem Cell Center, Lund, Sweden; 3 Clin. Med. Sci., Lund,
Sweden
Background: Chronic rejection expressed as bronchiolitis obliterans (BO) is seen
in 50% of lung-transplanted (LT) patients. BO is characterized by extra cellular
matrix deposition, where the fibroblast is thought to be a key player. The fibroblast
origin is at present not fully known. The fibrocyte is one of the potential origins,
and our group has shown that fibrocytes are associated with remodelling in BO. In
this study we focused on another origin the mesenchymal stromal cell (MSC).
Objectives: Our aims were to examine whether MSC are present in tissue from
LT patients. We wanted to evaluate whether these cells displays characteristic
MSC properties such as adherent clonal growth, multi-lineage potential and a
characteristic surface marker profile.
Methods: MSC were isolated from biopsies of LT patients and the single cell
suspension was seeded in colony-forming unit-fibroblast (CFU-F) assays. Isolated
MSC were differentiated towards adipocytes, osteoblasts and chondrocytes.Their
surface markers was examined by flow cytometry.
Results: MSC isolated from LT patients formed typical colonies, displayed
spindle-shaped morphology and adhered to plastic. Furthermore, cells displayed
multi-lineage potential. Analysis of the surface markers showed that MSC showed
expression of CD73, CD105 and CD90, but lacked expression of CD45 and CD34.
Conclusions: Our study suggests that MSC are present in lung tissue from LT
patients. These cells display colony growth, multipotential and a characteristic
MSC surface marker profile.
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OP01
TGF-β superfamily signaling during lung morphogenesis and adult tissue
repair
Athanasios Stavropoulos 1 , Stavros Giaglis 1 , Irene Apostolou 1 , Rui Monteiro 2 ,
Christine Mummery 1 , Evangelos Andreakos 1 , Paschalis Sideras 1 . 1 Center for
Immunology & Transplantation, Biomedical Research Foundation of Academy of
Athens, Athens, Greece; 2 Hubrecht Institute, Netherlands Institute for
Developmental Biology, Utrecht, Netherlands
Numerous studies in genetically modified animals have demonstrated the significance of the TGF-β superfamily in lung development and homeostasis. However,
the cellular targets and the pattern of BMP- and/or TGFβ/Activin-signalling in the
respiratory system still remain poorly outlined. To address this issue, we utilised
two different transgenic lines, one expressing eGFP under the control of a BMPresponsive element (BRE-eGFP line) and a recently developed novel transgenic
line expressing mRFP under the control of a TGFβ/Activin-responsive element
(TRE-mRFP line). Crossing of these animals and development of double reporter
mice allowed us to simultaneously monitor BMP and TGFB/Activin signalling
in the same tissues. Analysis of these animals unveils a far more complex and
dynamic activation pattern for the TGFβ superfamily signalling system during lung
development, homeostasis and tissue repair than previously anticipated. These animal models provide a unique opportunity to isolate specific cell populations under
the control of these pathways and construct a functional spatiotemporal map for
this signalling system in health and disease.

OP02
FasL-positive immune cells dissipate lung myofibroblasts with low FLIP
levels promoting fibrosis resolution
Shulamit B Wallach-Dayan, Liron Elkayam, Regina Golan-Gerstl,
Raphael Breuer. Lung Cellular and Molecular Biology Laboratory, Institute of
Pulmonary Medicine,Hadassah Hebrew University Medical Center, Jerusalem,
Israel

OP04
Resident mesenchymal progenitor cells in adult lung maintainance, repair,
and disease
Vibha Lama. Internal Medicine, University of Michigan, Ann Arbor, USA
Delineation of embryonic lung mesenchyme is essential for branching morphogenesis and epithelial cell specification in the fetal lung. We have recently demonstrated
that lung-specific mesenchymal progenitors persist in the human adult lung. These
lung-resident mesenchymal stromal cells (LR-MSCs) express embryonic lungspecific mesenchymal factors such as FOXF1 and can modulate lung epithelium
via paracrine mechanisms as well as via direct gap junction communications.
An increase in LR-MSC population is seen in response to injury such as after
orthotopic lung transplantation and likely plays a role in lung repairs. LR-MSCs
can also differentiate into myofibroblasts in response to pro-fibrotic factors such as
transforming growth factor-β and an altered pro-fibrotic phenotype is noted in LRMSCs derived from lungs in diseases such as bronchiolitis obliterans or idiopathic
pulmonary fibrosis. Mobilization of the LR-MSC population to the airspaces also
precedes development of human fibrotic diseases such as bronchiolitis obliterans.
Here we investigate the paracrine factors, cell surface receptors and intra-cellular
signaling pathways mediating migration of these endogenous organ-resident mesenchymal progenitors. We demonstrate that ligation of G protein coupled receptor
lysophosphatidic acid 1 leads to migration of LR-MSCs via GSK3β phosphorylation and subsequent β-catenin accumulation and nuclear translocation. These data
suggest an important role for β-catenin activation in mobilization of tissue-resident
mesenchymal progenitors in human adult lungs.

OP05
TGF-β1 regulates the epithelial supportive capacity of mesenchymal stromal
cells
Jonathan McQualter, Rosa McCarty, Ivan Bertoncello. Department of
Pharmacology, University of Melbourne, Melbourne, Australia

Myofibroblast apoptosis is central for lung tissue repair. However, the mechanism
for myofibroblast apoptosis is unknown. Immune cells expressing the Fas-death
receptor ligand (FasL), as CD4 cytotoxic T cells (CTLs), apoptosize ’unwanted’
cells bearing the Fas, as a mechanism of immune-surveillance. FLICE-like inhibitory protein (FLIP) confers resistance to Fas- apoptosis. We hypothesized that
FasL+ immune cells regulate accumulation of Fas+ myofibroblasts exhibiting low
FLIP, in lungs resolving fibrosis.
Myofibroblast apoptosis by immune cells from wild type (WT) mice, with or
without anti-FasL Ab, and from gld-FasL-deficient mice, was assessed by Annexin
V and trypan blue. Accumulation in lungs of allogeneic- or syngeneic gld- mice reconstituted with FasL+ immune cells, by IH and FACS, and FLIP levels, by FACS,
qPCR, and WB. FLIP cDNA vector was virally introduced into myofibroblasts
from lungs resolving fibrosis.
In fibrosis resolution, myofibroblasts lose their escape from immune surveillance
in BALB/c but not in SCID mice and gain susceptibility to syngeneic CD4 T
cell-induced apoptosis. Gld-CD4 T cells, and WT with anti-FasL, fail to induce
apoptosis. Bleomycin-treated gld mice develop fibrosis with myofibroblast accumulation, unless reconstituted with FasL+immune cells. Myofibroblasts of lungs
resolving fibrosis, vs. those from fibrotic, downregulate FLIP, are susceptible to
FasL+ CD4 T cell-induced apoptosis and FLIP is critical for resistance.
Thus, during resolution, FasL+ immune cells control myofibroblast accumulation
which have down-regulated, FLIP. Targeting factors as, soluble FasL, interfering
with FasL+ immune cell cytotoxicity, and/or myofibroblast FLIP, can be effective
to control unremitting scarring.

OP03
Lung stem cells and their niche
Thomas Volckaert, Alice Campbell, Stijn De Langhe. Pediatrics, National Jewish
Health, Denver, USA
During lung development, Fibroblast growth factor 10 (FGF10) is secreted by
the airway smooth muscle cells progenitors in the distal mesenchyme. β-catenin
signaling within these airway smooth muscle cell progenitors is essential for their
maintenance, proliferation, and Fgf10 expression. Fgf10 acts on the distally located
epithelial progenitors to prevent their differentiation and promote their proliferation. We found that this Wnt/FGF10 embryonic signaling cascade is reactivated
in mature airway smooth muscle cells after airway epithelial injury. Furthermore,
we found that this paracrine Fgf10 action was essential for airway epithelial
repair. After injury, airway smooth muscle cells secreted Fgf10 to activate Notch
signaling and induce Snai1 expression in surviving Clara cells, which subsequently
underwent a transient epithelial to mesenchymal transition to initiate the repair
process. We have therefore identified airway smooth muscle cells as a stem cell
niche for the (variant) Clara cells in the lung and established that paracrine Fgf10
signaling from the niche is critical for epithelial repair after injury. These findings
also have implications for understanding the misregulation of lung repair in asthma
and cancer.

Despite recent advances in biomarker profiling, prospective isolation and clonogenic assay of putative lung stem cells their regenerative capacity remains illdefined. On that account we have developed a clonogenic colony-forming assay
that has enabled us to identify a population of multi-potent lung epithelial stem
cells (EpCAMhi CD49fpos CD104pos CD24low) that are able to self-renew and
give rise to airway and alveolar epithelial cell lineages. However, the intrinsic
regenerative potential of stem cells is conditional upon their interaction with permissive and restrictive microenvironmental cues. On this note, we have shown that
the proliferation and differentiation of lung epithelial stem cells in vitro is dependent on co-culture with endogenous lung mesenchymal stromal cells (EpCAMneg
Sca-1pos), or mesenchyme-derived growth factors including FGF-10 and HGF. On
the flip side, we have shown that more differentiated mesenchymal stromal cells
(FGF-10low αSMApos) are unable to support epithelial colony formation. Importantly, we have shown that the capacity of mesenchymal stromal cells to support
epithelial stem cells is regulated by TGF-β1 and can be reversed by blockade of
SMAD2/3 phosphorylation downstream of TGF-β activation. This data suggests
that TGF-β mediated mesenchymal differentriation in chronic lung diseases may
obstruct epithelial regeneration.

OP06
TGFβ1 compensates cigarette smoke induced disruption of tight junctions in
the bronchial epithelium
Andrea Forkert, Nikica Mise, Oliver Eickelberg. Comprehensive Pneumology
Center, HMGU, Munich, Germany
Rationale: The airway epithelium protects the body from inhaled insults, such as
smoke, or allergens. The integrity of this epithelial barrier is crucial for bronchial
homeostasis. COPD and asthma have been associated with defective airway barrier
function. Tight junctions (TJ) represent the major junctional components, determining the permeability of an epithelial sheet. Cigarette smoke extract (CSE) has
been described to impair TJ integrity. The aim of this study was to investigate
if CSE also promotes EMT in human bronchial epithelial cells (HBEC), thereby
contributing to small airway diseases.
Methods and results: Normal HBECs (16HBE) underwent EMT-like processes in
response to TGFβ1 treatment, as characterized by elevated mesenchymal markers
(FN1, SNAI1, or ZEB1). Epithelial junctional markers (e.g. CDH1, JAM1, or
ZO1) were upregulated or unaltered upon TGFβ1 stimulation. 16HBE cells do
not change morphological or migrational upon TGFβ1 treatment, as demonstrated
by IF or live imaging. CSE downregulated TJ-associated protein expression and
destabilized TJ, as observed by IF. Combined long-term treatment (7 days) of
16HBE cells with TGFβ1 and CSE resulted in restored mRNA and protein levels
of TJ proteins. This was accompanied by altered MAP kinase signaling.
Conclusion: TGFβ1 and CSE resulted in EMT-like changes in HBECs. CSE
induced TJ disruption, which was compensated by TGFβ1 through modified signaling processes. Thus, TGFβ1 could serve as a protective factor for bronchial
epithelial cell homeostasis.
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OP07
The functional role of the Frizzled-8 receptor in TGF-β1-induced activation
and extracellular matrix production in human lung fibroblasts
Anita Spanjer 1,3 , Sepp Jansen 1,3 , Hoeke Baarsma 1,3 , Dirkje Postma 2,3 ,
Herman Meurs 1,3 , Irene Heijink 2,3 , Reinoud Gosens 1,3 . 1 Molecular
Pharmacology, University of Groningen, Groningen, Netherlands; 2 Pulmonology,
University Medical Center Groningen, University of Groningen, Groningen,
Netherlands; 3 Groningen Research Institute for Asthma and COPD, Groningen,
Netherlands
Chronic obstructive pulmonary disease (COPD) is characterized by fibroblast
activation and changes in extracellular matrix (ECM) composition, in which transforming growth factor (TGF)-β1 plays an important role. We previously found
that TGF-β1 increases the expression of WNT pathway components, notably the
Frizzled-8 receptor (FZD8). This was even more profound in fibroblasts of COPD
patients. Therefore, we studied the functional role of FZD8 in MRC5 human lung
fibroblasts.
TGF-β1 strongly induced FZD8 expression, which was attenuated by Smad3 inhibition. Importantly, FZD8 siRNA reduced TGF-β1-induced ECM gene expression
and fibroblast activation. The canonical WNT inhibitor Dickkopf-1 did not affect
these effects, suggesting that FZD8 signals through non-canonical WNT signalling.
In support, TGF-β1 induced the expression of non-canonical WNT-5B. Further,
the TGF-β1-induced effects were mimicked by WNT-5B stimulation and reduced
by WNT-5B siRNA.
Collectively, this implies a critical role for autocrine WNT signalling via FZD8 in
TGF-β1-induced fibroblast activation and ECM production. NAF grant 3.2.10.042

OP08
Targeting prolyl oligopeptidase as a potential modulator of bronchiolitis
obliterans syndrome
Mojtaba Abdul Roda 1 , Amit Gaggar 2 , Edwin Blalock 2 , Patricia Jackson 2 ,
Saskia Braber 1 , Frank Redegeld 1 , Gert Folkerts 1 . 1 Pharmacology, Utrecht
University, Utrecht, Netherlands; 2 Medicine, University of Alabama at
Birmingham, Birmingham, USA

Figure 2. VPA decreases cigarette smoke-induced neutrophil infux in mice.

blocker amiloride (0.1 mM) to instilled fluid decreased AFC by ∼29% in C18KO
and by ∼17% in WT mice, suggesting higher AFC in C18KO lungs is not primarily due to higher ENaC-mediated Na+ transport. Addition of the b-adrenergic
agonist terbutaline (0.1 mM) to instilled fluid increased AFC proportionally in
knockouts and controls (∼107% in C18KO and ∼95% in WT mice). Wet-to-dry
lung weight ratios were not different between C18KO and WT mice. C18KO mice
were less sensitive to ventilator-induced lung injury (VILI) based on measurements
of protein leak into alveolar spaces. Although underlying mechanisms remain to
be determined, higher AFC and decreased sensitivity to VILI in C18KO compared
to WT mice suggest that claudin-18 has additional functions in lung beyond its
roles in tight junctional integrity and regulation of paracellular ion transport.
Funding: NIH; Hastings & Whittier Fdns

PP101
Wnt11 is identified in 3D human lung tissue model as regulator of distal
airway epithelial cell differentiation
Domokos Bartis 1,2 , Veronika Csongei 2 , Vijay D’Souza 1 , David R. Thickett 1 ,
Judit E. Pongracz 2 . 1 Respiratory Research Labs, University of Birmingham,
United Kingdom; 2 Dept. of Medical Biotechnology, University of Pecs, Hungary

Introduction: Bronchiolitis obliterans syndrome (BOS) is often developed after
lung transplant. The neutrophil chemoattractant proline-glycine-proline (PGP) is
elevated in bronchoalveolar lavage fluid (BALF) of BOS patients. The enzyme
responsible for generating PGP, prolyl oligopeptidase (POP), is also elevated in
this condition.
Methods: Different POP inhibitors were used in vitro (valproic acid (VPA), Z-ProProlinal (ZPP), and S-17092) and in vivo (VPA) to measure POP activity, inhibition
of PGP generation and neutrophilic influx in BALF. In vivo mice experiments
were performed using a whole body cigarette smoke exposure model with VPA as
treatment.
Results: ZPP and S-17092 showed higher affinity to POP (both Ki of ∼1nM)
compared to VPA (Ki of ∼1mM). 50mM VPA inhibited PGP generation with 40%.
25μM ZPP and 25μM S-17092 inhibited the PGP generation by 98% and 73%
respectively. In vivo, VPA reduced cigarette-smoke induced neutrophilic influx in
mice BALF by 33%.

Figure 1.Inhibition of PGP generation using neutrophil lysates on collagen.

Conclusion: Using POP inhibitors to reduce PGP generation seems to be a promising treatment in BOS. Using VPA was interesting, as it is used clinically for other
diseases, including bipolar disorder and epilepsy. Reducing the PGP levels might
lead to less rejection after lung transplantation and thus better clinical outcomes.

Alveolar Type II (ATII) cells repopulate the damaged alveolar surface and transdifferentiate into Alveolar Type I (ATI) cells during physiological regeneration.
During pathological airway repair excessive Epithelial-Mesenchymal Transition
(EMT) might occur, resulting in fibrosis. Mesenchymal signals might contribute
to the differentiation and regeneration of pulmonary epithelium stimulating distal
airway epithelial differentiation and preventing EMT. To identify these factors, we
constructed a 3-dimensional (3D) human tissue model of primary pulmonary cells
to mimic epithelial-mesenchymal interactions in the human lung.

Distal airway epithelial cells differentiate into ATII-like cells as suggested by
morphological changes as well as increased expression of differentiation markers
AQP3, SP-A, SP-C in the 3D model. Wnt11 was identified in the model and in
human lung explant cultures as one of the main regulators of ATII differerentiation. Added Wnt11 increased the expression of ATII markers, while silencing of
Wnt11 resulted in elevated levels of EMT markers N-cadherin and S100A4. We
conclude that the 3D lung model is applicable for studying epithelial-mesenchymal
interactions in the lung. Our finding may mark Wnt11 as a potential therapeutic
target in lung regenerative therapy.

OP09
Alveolar epithelial transport in claudin-18 knockout mice
Per Flodby, Guanglei Li, Danping Gao, Janice Liebler, Yong-Ho Kim,
Kwang-Jin Kim, Zea Borok, Edward Crandall. Will Rogers Institute Pulmonary
Research Center, USC, Los Angeles, USA

PP102
Functional interactions of WNT and TGF-β1 signaling in airway smooth
muscle
Kuldeep Kumawat 1 , Mark Menzen 1 , Andrew Halayko 2 , Martina Schmidt 1 ,
Reinoud Gosens 1 . 1 Molecular Pharmacology, U of Groningen, Groningen,
Netherland; 2 Physiology, U of Manitoba, Winnipeg, Canada

Epithelial/endothelial tight junctional claudin proteins serve as regulators of paracellular transport of ions/solutes. Since lung epithelium exhibits high expression
of claudin-18, we generated claudin-18 knockout (C18KO) mice. Measurement
of alveolar fluid clearance (AFC) by intratracheal instillation of PBS + 5% BSA
+ 0.1% BSA conjugated to the fluorescent dye Alexa594 unexpectedly revealed
a markedly higher rate of alveolar fluid absorption in C18KO (∼65%/h) than in
wild type (WT) control (∼26%/h) mice. Addition of the sodium channel (ENaC)

Asthma is an inflammatory airways disease. Airway remodeling is a feature
of asthmatic airways and includes increased deposition of extracellular matrix
(ECM). Here we investigated the role of WNT in the regulation of ECM production. We studied the cross-talk between TGF-β1 and WNT signaling in airway
smooth muscle (ASM) cells. TGF-β1-induced a strong increase in expression of
the non-canonical WNT ligands WNT-5A, WNT-5B and WNT-11. WNT-5A, the
most abundant WNT regulated by TGF-β1, was required for ECM expression,
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asWNT-5Aknockdown strongly inhibited fibronectin and collagen expression. This
TGF-β1-induced autocrine WNT-5A production required TAK1 and utilizes a noncanonical WNT pathway as Dickkopf-1 (DKK-1) failed to effect TGF-β1-induced
ECM production, whereas it did inhibit WNT-3A induced axin2 expression.
Rather, the non-canonical Ca2+ and JNK pathways were involved as inhibition
of Ca2+ and JNK decreased the TGF-β1-induced fibronectin and collagen mRNA
production, leaving WNT-5A expression unaffected. Furthermore, TGF-β1 promoted the nuclear translocation of NFATc1 and induced the phosphorylation of
JNK.Collectively, these data suggest that TGF-β1 utilizes non-canonical WNT-5A
signaling for its effects downstream on ECM production. These effects may play
a role in ECM production by ASM and hence, could present new targets for
asthmatic airway remodeling.

PP103
The role of TNF-related apoptosis inducing ligand (TRAIL) in interstitial
lung disease
Emmet McGrath 1 , Alan Lawrie 1 , Helen Marriott 1 , Paul Mercer 2 ,
Rachel Chambers 2 , David Dockrell 1 , Moira Whyte 1 . 1 University of Sheffield,
Medical School, Beech Hill Road, Sheffield, UK; 2 University College London,
Rayne Institute, 5 University Street, London, WC1E 6JF
Introduction: Driving cellular apoptosis as a potential therapy for diseases is of widespread interest. We previously showed a death receptor ligand,TRAIL,accelerates neutrophil apoptosis and other work revealed TRAILinduced apoptosis of human lung fibroblasts.The aims of this project were to study
the role of TRAIL in bleomycin lung injury in wild-type (WT) and TRAIL-/- (T-)
mice and in patients with idiopathic pulmonary fibrosis (IPF).
Methods: Mice received intratracheal bleomycin or saline control.Bronchoalveolar
lavage (BAL) at 3,7,16 and 23 days was analysed by cytospin and hemocytometer
for %neutrophils, %neutrophil apoptosis, total number of neutrophils and apoptotic
cells.Flow cytometry was also used to analyse apoptosis.Collagen deposition was
analysed using a hydroxyproline assay. TRAIL expression and TUNEL positive
events were also analysed.Serum and lung tissue from IPF patients/controls were
examined for TRAIL expression and concentration. Lung function and survival
data were retrieved from patient charts.
Results: BAL analysis revealed significant differences between T- and WT mice,
with T- mice showing increased neutrophil numbers and reduced apoptosis. Collagen deposition was statistically greater in TRAIL-/- mice.T- mice had decreased
TUNEL positive events compared to WT mice. Analysis of murine lung sections
revealed specific TRAIL expression in bronchus associated lymphoid tissue and
alveolar macrophages.IPF patient lung section analysis revealed an absence of
TRAIL expression compared to controls. IPF patients had significantly lower
serum levels of TRAIL than controls which correlated with TLCO and survival.
Conclusions: The inflammatory and collagen deposition response to bleomycin
is increased in T- compared with WT mice.We demonstrated reduced pulmonary
and systemic expression of TRAIL in IPF, which correlates with worse pulmonary function and clinical outcome. This data suggests TRAIL may have
biomarker/therapeutic benefit in pulmonary fibrosis.

Figure 1. Representative pIgR immunohistochemistry (A–E) in a non-smoking control subject
(A), smoker (B), mild COPD (C), moderate COPD (D) and severe COPD (E). plgR mRNA expression in lung tissues from the 5 groups of subjects, as corrected for 18SRNA (F). p<0.05.

PP104
FOXO transcription factors regulate innate immune mechanisms in
respiratory epithelial cells during bacterial infection
Christoph Beisswenger, Frederik Seiler, Philipp Lepper, Robert Bals,
Christian Herr. Department of Internal Medicine V, Saarland University Hospital,
Homburg/Saar, Germany
Bacterial pathogens are a leading cause of lung infections and contribute to acute
exacerbations in patients with respiratory tract diseases. The innate immune system
of the lung controls and prevents colonization of the respiratory tract with bacterial
pathogens. Here, we show that FOXO transcription factors regulate innate immune
mechanism of respiratory epithelial cells in response to bacterial pathogens such
as Haemophilus influenzae and Pseudomoas aeruginosa. Infection with bacterial
pathogens led to the activation of FOXO transcription factors in respiratory epithelial cells in vivo and in vitro. siRNA mediated knock down of FOXO3 in
bronchial epithelial cells resulted in reduced expression of factors of the innate
immune system such as antimicrobial peptides and factors involved in a proinflammatory response. In addition, FOXO3 plays a role in the internalization of
bacterial pathogens. These data show that FOXO transcription factors are involved
in the cellular response to bacterial stimuli and have a central role in regulating
innate immune functions of respiratory epithelial cells.

PP105
Downregulation of pIgR expression is restricted to severe COPD and involves
both transcriptional and post-transcriptional mechanisms
Bruno Detry, Marylene Lecocq, My-Linh Cao, Charles Pilette. Institute of
Experimental & Clinical Research (Pneumology), Université catholique de
Louvain, Brussels, Belgium
We previously showed that expression of the epithelial IgA transporter, namely
pIgR, is reduced in severe COPD and linked this to neutrophil elastase, but regulation in milder stages and mechanisms remained elusive. In this study, surgical lung
specimens from patients (9 non-smokers, 14 smokers, 10 mild COPD, 12 moderate

Figure 2. Spontaneous release of TGF-β by HBEC from control of COPD patients (A, B), and
release of TGF-β by HBEC upon coculture with neutrophils (C). Effect of TGF-β on trancytosis
of dimeric IgA (as compared to IFN-γ) (D) and on pIgR mRNA expression (E).

COPD, 10 severe COPD) undergoing surgery for a solitary tumour, were processed
for pIgR expression (RT-qPCR, immunohistochemistry) and primary cultures of
bronchial epithelial cells (HBEC) in air-liquid interface. Regulation of pIgR was
assessed in vitro upon co-cultures with neutrophils. pIgR immunostaining was
reduced in severe COPD but not in milder stages or smokers (Fig. 1A–E). pIgR
mRNA was increased in smokers and mild COPD, whilst reduced in severe COPD
when compared to mild disease (Fig. 1F). In vitro, TGF-β1 was spontaneously
released in increased amounts by HBEC from COPD patients (Fig. 2A, B) and
upon neutrophil coculture (Fig. 2C). In addition, TGF-β1 downregulated pIgR
expression and transcytosis of dimeric IgA (Fig. 2D, E).
In conclusion, these data show that pIgR regulation involves both transcriptional
and post-transcriptional mechanisms driven notably by autocrine and neutrophilderived TGF-β (and proteinases), that result in reduced pIgR content in severe
COPD.
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PP106
Sonic Hedgehog signaling in non-small-cell lung cancer
Olga Bermudez 1 , Ina Koch 2 , Elisabeth Hennen 1 , Maria-Magdalena Stein 1 ,
Michael Lindner 3 , Melanie Königshoff 1 , Oliver Eickelberg 1 . 1 Comprehensive
Pneumology Center, Helmholtz Zentrum München, Munich, Germany;
2
Molekularbiologisches Labor, Asklepios Fachkliniken München-Gauting,
Gauting, Germany; 3 Department of Thoracic Surgery, Asklepios Fachkliniken
München-Gauting, Gauting, Germany

PP110
Macrophage derived matrix metalloproteinases 1,2 and 9 in the development
of primary spontaneous pneumothorax
Rachel Norman 1 , Gerald Langman 2 , Ruth Morse. 1 Histology, P.E.H, Guernsey,
United Kingdom; 2 Histology, Heartlands, Birmingham, United Kingdom; 3 Life
Sciences, U.W.E, Bristol, United Kingdom

Introduction: Sonic hedgehog (Shh) signaling has been recently identified as key
player in human cancers. We sought to elucidate the expression and role of Shh in
non-small-cell lung cancer.
Methods: Cell proliferation was investigated using the inhibitorcyclopamine or
small interference RNAs (siRNA) against Gli1, Gli2 and Gli3. Expression of
Shh-related genes in normal and tumoral tissue was assessed byquantitative real
time PCR in 10 patients with adenocarcinoma and 10 patients with squamous
carcinoma.
Results: Inhibition of Shh signaling induces a decrease in the proliferation of
A549 adenocarcinoma and H520 squamous carcinoma cells. H520 cells secrete a
high amount of Shh (3000 pg/ml), which induces the activation of Shh pathway
inprimary human adult fibroblasts. In the tumoral tissue, Shh, Gli1 and Gli2 RNA
levels were found to be increased mainly in patients in stage T1 or T2.
Conclusions: Shh pathway plays a role in lung cancer cell proliferation and its
regulation may be determinant for lung cancer progression.

PP108
Decellularized human lung slices as a culture substrate to examine the role of
ECM in lung fibrogenesis and regeneration
Eric White 1 , Adam Booth 1 , Ashley Cornett 1 , Ryan Hadley 1 , Kevin Weiss 1 ,
Alyssa Dreffs 1 , Laura Niklason 2 , Fernando Martinez 1 . 1 Pulmonary & Critical
Care Medicine, University of Michigan Medical School, Ann Arbor, USA;
2
Anesthesia and Biomedical Engineering, Yale University School of Medicine,
New Haven, USA
Idiopathic Pulmonary Fibrosis (IPF) is characterized by progressive deposition and
remodeling of lung extracellular matrix (ECM). Decellularized human lung tissue
provides an ECM scaffold with disease-specific, relevant structure and composition
that is optimal for studying the role of ECM in disease. We optimized a system
for decellularizing human lung that does not strip away the underlying ECM.
Atomic force microscopy confirmed the patchy, heterogeneous stiffness of IPF
lung compared to normal lung. Importantly, various normal lung cells cultured in
IPF ECM developed an activated phenotype similar to that observed in IPF, unlike
normal lung cells cultured in normal ECM, in a process mediated by enhanced
TGF-β activation. Decellularized human lung matrices provide a relevant 3-D
culture substrate suitable for investigating the role of ECM in basic cell biology,
disease pathogenesis, and lung regeneration. In our preliminary work, diseased
lung matrices appear to impart an abnormal phenotype to cultured cells, confirming
the active role of ECM in shaping fibrotic responses. Moreover, these data indicate
that normal lung scaffolding should be used to effectively regenerate functional
lung.

PP109
Phenotypic characterization of the putative lung cancer stem cells that egress
into peripheral blood
Tomasz Skirecki 1 , Graampyna Hoser 1 , Jerzy Kawiak 1 ,
Joanna Domagaa-Kulawik 2 . 1 Laboratory of Flow Cytometry, Medical Center of
Postgraduate Education, Warsaw, Poland; 2 Allergolgy and Pneumonology,
Warsaw Medical Universtiy, Warsaw, Poland
Lung cancer (LC) posses high metastatic potential but the exact cell of origin of
metastasis is not known, however the LC stem cells seem to be one candidate
for the metastasis-founding cell. We aimed to evaluate whether circulating lung
cancer cells have phenotype of the cancer stem cells.
Expression of stem cell markers (CD133, EpCAM, CXCR4) was analyzed in LC
cell lines, tumor samples andperipheral blood (PB) of LC patients (n=39) by flow
cytometry. Murine model of metastatic cancer was developed by subcutaneous
injection of LC cells into thigh ofthe NSG mice.
Putative LC stem cells (CD133+/EpCAM+) were present in the analyzed cell
lines and in 6/7 tumor samples. All of the CD133+/EpCAM+ cells co-expressed
the CXCR4. 2 weeks after injection of the LC cells, the CD133+/EpCAM+ cells
were identified in the PB of all animals. PB of of 15 LC patients contained the
CD133+/EpCAM+ cells.
We confirmed the presence of a subpopulation of the LC stem cells of
CD133+/EpCAM+/CXCR4+ phenotype. This subpopulation can be found in the
circulation of the mice with locally transplanted LC cells, and in the PB of some
LC patients. Interestingly, the number of CD133+/EpCAM- cells was elevated in
the metastatic disease, suggesting important role of the non-malignant stem cells
in the progress of disease.

Primary spontaneous pneumothorax (PSP) is a common clinical problem affecting
previously healthy individuals. The pathogenesis is poorly understood but is related
to rupture of apical pleural blebs.
Enhanced production of alveolar macrophage derived matrix degrading metalloproteinases within the lung is postulated to result in increased breakdown of
collagen and elastin causing alveolar destruction, distal emphysema and formation
of blebs. The study aims to investigate whether PSP occurs as a result of increased
expression of matrix metalloproteinase 1 (MMP-1), MMP-2 and MMP-9 from
activated alveolar macrophages.
Immunohistochemistry was performed on lung tissue samples from 51 patients
presenting with PSP to determine the level of expression of MMP-1, MMP-2 and
MMP-9. Semiquantitative analysis revealed decreased expression of MMP-2 and
MMP-9 compared to controls. No alteration in MMP-1 expression was observed
in comparison to controls.
Decreased levels of MMP-2 and MMP-9 may limit the deposition of matrix
construct causing a weakness in type IV collagen. This decrease in MMP activity
may alter the proteolysis/antiproteolysis balance reflecting defective repair of the
extracellular matrix. Sustained production of MMP-1 under these conditions may
further contribute, pushing the re-modelling process towards matrix destruction
promoting tissue damage associated with bleb formation.

PP111
αB-crystallin is involved in pulmonary fibrosis
Pierre-Simon Bellaye, G Wettstein, M Kolb, J Gauldie, B Crestani, C Garrido,
P Camus, P Bonniaud. INSERM U866, Dijon, France
Idiopathic Pulmonary Fibrosis (IPF) is a devastating disease. We have shown that
the small heat shock protein (sHSP) HSP27 is involved in IPF through a role in
EMT. αB-crystallin (αB-C) another sHSP is expressed in lungs, is inducible by
stress and has a role in cell cytoskeleton architecture. The role of αB-C in fibrosis
is unknown.
Methods: A549 cells were treated with rTGF-β. SV129 mice KO for αB-C or WT
received intra-tracheal bleomycin (-bleo-0.07U/mouse) or AdTGFβb.
Results: In vivo: lung from aging untreated αB-C KO mice are phenotypically
normal. αB-C is overexpressed in fibrotic areas after bleo or AdTGF-β1. By day
21 after bleo 1/collagen content in the lung is higher in WT (3 fold, p<0.05)
compared to KO mice 2/TGFβ1 (ELISA) is lower in the BAL from KO than WT
mice (299-185pg/ml respect. p<0.05).
In vitro, in A549 cells treated with rTGF-β1, αB-C 1/is early overexpressed 2/colocalize with α-SMA 3/and interacts with HSP27 (co-IP). αB-C inhibition (SiRNA)
prevents TGF-β1-induced Smad4 nuclear translocation and downstream genes
expression. In opposition, αB-C overexpression (plasmid) without any rTGF-β1
promotes Smad4 nuclear translocation.
Conclusion: The lack of αB-C attenuates bleo induced PF in mice. αB-C regulates
the cellular localisation of Smad4 and thus modulate TGF-β1 pathway.
Supported by the 7th FP, HEALTH-F2-2007-202224 eurIPFnet

PP112
Paired immunoglobulin-like receptor B (PIR-B) negatively regulates
pulmonary fibrosis by suppressing IL-4-induced macrophage activation
Danielle Karo- Atar, Ariel Munitz. Department of Microbiology and Clinical
Immunology, The Sackler Faculty of Medicine, Tel-Aviv University, Tel-Aviv, Israel
Macrophage activation is an intricate molecular process likely regulated by the
cross talk between activating and inhibitory signals. While much is known on receptors that promote macrophage activation, receptors that suppress their functions
received scant attention. Paired immunoglobulin-like receptor B (PIR-B) is an
immunoreceptor tyrosine based-bearing inhibitory receptor capable to inhibit immune cell function (e.g. chemotaxis, mediator release, adhesion). Nonetheless, the
expression and function of PIR-B in pulmonary fibrosis is unknown. In this study,
we demonstrate that PIR-B is upregulated in lung myeloid cell subsets following
bleomycin administration. Bleomycin-challenged Pirb-/- mice displayed increased
lymphocytic and decreased neutrophilic inflammation, which was correlated with
increased levels of macrophage-derived resistin-like molecule α (Relm-α) and
MMP12 but not IL-6, CCL2 and KC. Furthermore, Pirb-/- mice evidenced significantly increased lung fibrosis as assessed by lung histopathology and collagen
content in comparison to wild type mice. Consistently, bone marrow-derived Pirb-/macrophages displayed increased Relm-α secretion and MMP12 expression following IL-4 activation in comparison with wild type macrophages. These results
define a key role for alternatively activated macrophages in pulmonary fibrosis and
establish PIR-B as a fundamental regulator of macrophage polarization.
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PP113
The protective role of Pim1 in cigarette smoke induced damage of airway
epithelium
M. de Vries, R. Gras, L.E. den Boef, M. van der Toorn, A.J.M. van Oosterhout,
M.C. Nawijn. Pathology and Medical Biology, Allergology and Pulmonary
Disease, UMCG, Groningen, Netherlands
Rationale: The main risk factor of developing COPD is exposure to cigarette
smoke. CS exposure induces airway epithelial cell damage, release of DAMPs and
an innate inflammatory response. We previously observed increased expression of
Pim1 in vivo after sub-chronic CS exposure in mice. Pim1 is a serine/threonine
kinase involved in cell growth and survival by preventing apoptosis induction
through the mitochondrial pathway. We hypothesize that Pim1 plays a protective
role in the airway epithelium after CS exposure by phosphorylating BAD and
enhancing cell survival.
Methods: Pim1-KO mice were exposed to CS twice a day for 4 days. Inflammatory
cells and KC levels in BAL were determined. Beas-2b cells were treated with
CS extract (CSE) for 4 hours with(out) Pim-inhibitor. Mitochondrial membrane
potential (M) and apoptosis/necrosis induction were measured by flowcytometry.
BAD phosphorylation was determined by Western Blotting.
Results: CS exposure induces neutrophilic airway inflammation and increases KC
levels in Pim1-KO mice, but not in WT controls. CSE induces a dose-dependent
loss of BAD phosphorylation, loss of M and necrotic cell death in Beas-2b cells.
All of these CSE-induced effects are aggravated by inhibition of Pim1.
Conclusion: Pim1 protects airway epithelial cells from CS-induced damage and
cell death by phosphorylating BAD and increasing the threshold for apoptosis.
In vivo, this protective effect suffices to prevent CS-induced neutrophilic airway
inflammation.

PP114
Influenza virus targets putative lung epithelial progenitors and impairs their
proliferative potential after injury
Oana Raluca Gottschald, Jennifer Quantius, Werner Seeger, Jürgen Lohmeyer,
Susanne Herold. Department of Internal Medicine II, University of Giessen Lung
Center, Giessen, Germany
Influenza virus can induce severe damage of the alveolar epithelium, leading to
pulmonary oedema and respiratory failure. Therefore,an efficient alveolar repair is
crucial for recovery.
We defined a lung epithelial cell population (EpCAMhigh CD49fhigh CD24low)
during influenza infection. These cells were previously described to have progenitor cell characteristics, being resistant to damage and proliferating after injury
in vivo. This population, displaying the immunophenotypic profile ProSPCint
CCSPpos Sca1intCD104high and CD34high, is located at the level of bronchioles.
After influenza infection, this population showed an increased proliferation rate,
peaking at day 7 p. i., when compared to other populations of lung epithelial cells.
In addition, the progenitor cells were resistant to infection-induced apoptosis.
Different influenza virus strains, of high and low pathogenicity, exhibited different
degrees of tropism towards this population. Interestingly, the infected progenitor
cells showed significantly decreased repair potential, in terms of injury induced
proliferation, than their non-infected counterparts.
In summary, we demonstrate that influenza viruses of different pathogenicity show
corresponding degrees of tropism towards putative lung epithelial progenitors and
infection of these progenitors decreased their reparative potential which might
determine the pathogenicity of influenza viruses during influenza pneumonia.

kinetics of clot formation were altered with animals exposed to chlorine requiring
more time to form a clot. The thrombin - anti-thrombin assay showed that in
both plasma and BALF of chlorine exposed animals, thrombin was increased as
compared to control animals. These effects seem to be Cl2 concentration dependent
since all parameters were pronounced in 600-ppm exposures.
Conclusion: These findings highlight the extra-pulmonary effects of chlorine gas
exposure. The coagulation is perturbed in animals exposed to chlorine gas since
there is reduced ability to form clots, despite the fact that thrombin generation is
increased.

PP116
The viability of mesenchymal stem cells after nebulization via different types
of nebulizers
Kulagina Nataliya 1 , Alexander Averyanov 1 , Anatoly Konoplyannikov 2 ,
Oleg Kuzovlev 1 . 1 Federal Research Clinical Center of Special Medical Care and
Technologies of FMBA of Russia, Moscow, Russian Federation; 2 Medical
Radiological Scientific Center, Obninsk, Russian Federation
Background: Numerous experimental studies have proven the effectiveness of
endobronchial administration of mesenchymal stem cells (MSC) in different types
of lung pathology. In transition to the clinical researches inhalation is one of the
major ways of MSC delivery in lower respiratory tract. There is currently no data
on the efficacy of different ways of nebulization on cell viability.
Aim: To determine the viability of MSC after nebulization via jet nebulizer and
ultrasonic nebulizer.
Methods: In the study diluted 1:10 culture of human MSCs (1.1x106 cells in
1 ml) was used. Staining with nigrosine followed by counting the amount of
non-viable (stained) cells in the count chamber under a light microscope was used
to assess the viability of cells. It’s known that non-viable cells are stained with
nigrosine, unlike the viable MSCs. The cells were administered via inhalation with
jet nebulizer OMRON NE-C24 and ultrasonic nebulizer OMRON V-17. Duration
of nebulization was 5 and 10 minutes respectively.
Results: Results are presented in Table 1 and Table 2.
Table 1. Ultrasonic nebulizer

Before nebulization
5 min
10 min

Total amount of
MSC

Non-stained (viable)
MSC

Stained (non-viable)
MSC

4.4×106
4×105
2.2×106

4.1*×106 (93%)
1.2×105 (30%)
4.4×105 (20%)

3×105 (7%)
2.8×105 (70%)
1.76×106 (80%)

Total amount of
MSC

Non-stained (viable)
MSC

Stained (non-viable)
MSC

2.75×106
1.55×105
2.5×106

2.55×106 (93%)
9.9×104 (69%)
1.85×105 (74%)

1.9×105 (7%)
4.4×104 (31%)
6.5×104 (26%)

Table 2. Jet nebulizer

Before nebulization
5 min
10 min

Conclusion: 1. Nebulization of MSCs via jet nebulizer leads to retaining of most
of the MSCs in a state of vitality. 2. Nebulization via ultrasonic nebulizer causes
damage of the main mass of MSC.

PP117
Exploring the role of microRNA miR-200b in normal and abnormal lung
development due to congenital diaphragmatic hernia
Ramin Kholdebarin, Naghmeh Khoshgoo, Barb Iwasiow, Richard Keijzer.
Department of Surgery and Manitoba Institute of Child Health, University of
Manitoba, Winnipeg, Canada

PP115
Chlorine gas exposure causes rapid coagulation dysfunction in mice
Sotirios Zarogiannis, Naseem Anjum, Solana Fernandez, Cilina Ann Rodriguez,
Karen Iles, Jean François Pittet, Sadis Matalon. University of Alabama at
Birmingham, United States
Rationale: Chlorine is a highly reactive oxidant gas involved in lung injury. Chlorine and its hydrolysis products produce reactive oxygen - chlorine and nitrogen
intermediates that damage the bronchial tree and the alveolar epithelium. Severe exposure (high concentrations of chlorine for an extended period of exposure) can lead
to ALI/ARDS and also death. Chlorine gas exposure has been documented to have
extra-pulmonary damaging effects by promoting systemic endothelial dysfunction
via disruption of vascular nitric oxide homeostasis mechanisms (mainly eNOS).
Aim: The main objective of the present study is to evaluate the potential effects of
chlorine gas exposure to coagulation that is initiated in instances of lung injury.
Methods: C57BL/6 mice were exposed to Cl2 either at 400 ppm for 30 min or at
600 ppm for 45 min, in environmental chambers and then returned to room air.
Mice were euthanized 1h post exposure and blood and bronchoalveolar lavage fluid
(BALF) was collected for further analysis. In order to assess the native coagulation
parameters, we analyzed whole blood using rotational thromboelastometry. We
measured native coagulation (NATEM) parameters such as clotting time and kinetics of clot formation (clot formation time). Additionally, we measured thrombin
- anti-thrombin complex formation in both plasma and BALF, a surrogate marker
of thrombin generation. Mice that were not exposed to chlorine served as controls
in all measurements.
Results: Our results indicate that mice exposed to chlorine gas had significantly
increased clotting time as compared to control animals (p<0.05). In addition, the

Background: Congenital diaphragmatic hernia (CDH) and pulmonary hypoplasia
are poorly understood. No single gene has been indentified and thus epigenetics might play a role. MicroRNAs are regulators of epigenetics. Previously, we
identifed miR-200b to be changed in CDH. miR-200b plays an important role in
EMT/MET in cancer. We aimed to delineate the role of miR-200b during normal
and abnormal lung development due to CDH.
Methods: We used the nitrofen rat model for CDH. Spatial and temporal expression was obtained using rt-PCR and in situ hybridization. In vitro experiments

Figure 1. miR-200b rt-PCR in control lungs.
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using nitrofen, miR-200b mimics and inhibitors were used to characterize the role
of miR-200b in EMT/MET. A SMAD luciferase reporter assay was used to relate
this to TGF-β signaling.
Results: We observed higher expression of miR-200b during late lung development. miR-200b was mainly observed in epithelial cells. Both in vitro and in vivo
experiments demonstrated downregulation of miR-200b expression after nitrofen
treatment. This was associated with an upregulation of TGF-β signalling.

and BALF. HRCT alveolar and interstitial scores (HRCTa, HRCTi) were assessed
according to Gay S1 .
EAA patients had significantly higher HRCT alveolar score then IPF group
(p=0,003). Chronic EAA group exhibited positive correlation between HRCTi and
BALF eosinophils (p<0,01) (Fig. 1). Serum SP-A concentrations did not differ
between both groups.

Figure 1. Positive correlation between HRCTi and BALF eosinophils in chronic EAA patients.

Our study shows that SP-A serum concentrations do not differ between chronic
EAA and IPF patients and thus should not be used as a biomarker for IPF detection.
Prognostic value of serum SP-A concentrations in chronic EAA patients should be
the aim of further studies.
Reference:
[1] Gay SE, et al. Idiopathic pulmonary fibrosis: predicting response to therapy
and survival. Am J Respir Crit Care Med 1998; 157:1063-72.

PP120
Human chitotriosidase as a prognostic biomarker of sarcoidosis
David Bennett 1 , Elena Bargagli 1 , Nicola Bianchi 2 , Pasquale Di Sipio 1 , Rosa
Metella Refini 1 , Maria Grazia Pieroni 1 , Paola Rottoli 1 . 1 Respiratory Diseases
Section, Department of Clinical Medicine and Immunology, University of Siena,
Siena, Italy; 2 Department of Enviromental Sciences, University of Siena, Siena,
Italy

Figure 2. miR-200b in situ hybridization in E21 control (A,C) and nitrofen (B,D) lungs.

Conclusions: We demonstrate dynamic miR-200b expression during lung development with changes during abnormal lung development. The relationship
between miR-200b, TGF-β signaling and EMT/MET explains some of the lung
abnormalities observed in the hypoplastic lungs in CDH.

PP118
Lysosomal leakage in the human fibrotic lung
Lennart Persson 1 , Linda Vainikka 2 . 1 Division of Pulmonary Medicine,
Department of Medical and Health Sciences, Faculty of Health Sciences,
Linköping University, Linköping, Sweden; 2 Division of Experimental Pathology,
Department of Clinical and Experimental Medicine, Faculty of Health Sciences,
Linköping University, Linköping, Linköping, Sweden
Background: Excess of iron (Fe) is involved in the pathogenesis of lung fibrosis.
To protect the respiratory epithelium against Fe-catalyzed oxidative damage Fe
is deposited inside lysosomes of lung macrophages (LMs). When challenged by
oxidants, lysosomal Fe triggers lysosomal leakage and ensuing cell death promotes
inflammation.
Aim: To assess lysosomal leakage/cell death in oxidatively stressed cultures of
LMs harvested from patients with lung fibrosis and healthy subjects.
Methods: LMs were harvested from 7 patients with lung fibrosis and 7 healthy
subjects without medications. LMs were oxidatively stressed by a stable concentration of H2O2 (120 mikroM). Lysosomal leakage and cell death were evaluated
at the end of the 1 h oxidant challenge and at 10 h after ended oxidative stress,
respectively. LMs were stained for Fe and cellular Fe and GSH were assessed.
Results: LMs from patients with lung fibrosis exhibited significantly more lysosomal leakage and cell death after oxidative stress. GSH was reduced while cellular
and lysosomal Fe were increased.
Conclusions: This study provides a rationale for clinical testing using a combination of acetylcysteine, a precursor to GSH, and azithromycin (a weak base that
accumulates 1000-fold inside the acidic lysosomes and attenuates lysosomal Fe
reactivity) to prevent fibrosis progression.

PP119
Surfactant protein A in chronic extrinsic allergic alveolitis
Martina Sterclova 1 , Martina Vasakova 1 , Peter Paluch 1 , Milan Paulik 2 .
1
Department of Respiratory Diseases, Thomayer University Hospital, Prague,
Czech Republic; 2 Department of Immunology, Thomayer University Hospital,
Prague, Czech Republic
Chronic form of extrinsic allergic alveolitis (EAA) may have common features with
idiopathic pulmonary fibrosis (IPF). The aim of presented study was to compare
serum SP-A concentrations in IPF and chronic EAA patients and detect possible
relationships of SP-A levels, bronchoalveolar lavage fluid (BALF) differential
cell counts and high resolution computed tomography (HRCT) patterns in both
diseases.
Thirteen patients with chronic EAA and 7 patients with IPF were enrolled. All
subjects underwent evaluation of SP-A serum concentrations, HRCT of the chest

In the present study were evaluated the sensitivity and specificity of Chitotriosidase,
a macrophages derived enzyme, in a population of 232 sarcoidosis patients divided
according to the Clinical Outcom Status (COS) classification recently proposed
by a WASOG task force. Serum chitotriosidase levels were significantly increased
in patients than in healthy controls (p<0.0001) and correlated directly with ACE
levels (r=0.25, p<0.0001). ROC curve analysis revealed sensitivity value of 88.6%
and specificity of 92.8% with a cut-off value of 48.80 mmol/h/ml. Chitotriosidase
concentrations were significantly increased in patients with chest XRay stage 3 vs.
stage 0 (p=0.02). Significantly higher serum concentrations were found sarcoidosis
in patients with persistent disease without treatment (COS5 and 6) and in those
with symptomatic and persistent sarcoidosis on systemic therapy (class COS 8 and
9) compared to untreated patients with disease remission (COS1). Chitotriosidase
resulted a serological biomarker for sarcoidosis easily detectable in serum with
adequate sensitivity and specificity that can be proposed in the clinical practice to
differentiate patients with a persistent disease requiring a more rigorous follow-up.

PP121
Role of ADAM19 and neuregulin-1 in Muc5ac expression in lungs of cigarette
smoke-exposed mice
Lisa Dupont, Guy Joos, Guy Brusselle, Ken Bracke. Respiratory Medicine, Ghent
University Hospital, Ghent, Belgium
Mucus hypersecretion is an important feature of COPD, resulting in chronic cough
and contributing to dyspnea by obstructing the airway lumen. Signalling through
the epidermal growth factor receptor (EGFR) plays an ubiquitous role in the
production of mucins. We hypothesize that A Disintegrin And Metalloproteinase
19 (ADAM19) stimulates mucin production by shedding of the EGFR-ligand
neuregulin-1.
C57BL/6 mice were exposed to air or cigarette smoke (CS) for 4 or 24 weeks.
IHC for ADAM19 on lung tissue sections showed intense staining in bronchial
and vascular smooth muscle cells, as well as in endothelium, and a faint staining in bronchial and alveolar epithelial cells. Quantification of ADAM19 protein
expression in the airway wall showed a significant increase upon 4 weeks of
CS-exposure, but not upon 24 weeks. Accordingly, protein levels of neuregulin-1
were significantly elevated in BAL fluid of mice exposed to CS for 4 weeks, but
not for 24 weeks. Finally, pulmonary Muc5ac mRNA expression was significantly
increased upon both 4 and 24 weeks of CS-exposure, while we found no differences
in the mRNA expression of Muc5b.
These data demonstrate that 4 weeks of CS-exposure leads to increased expression
of ADAM19 and enhanced shedding of neuregulin-1. Binding of neuregulin-1 to
EGFR may contribute to the increased expression of Muc5ac. However, especially
upon chronic CS-exposure, other EGFR-ligands or alternative mechanisms may
be involved in mucin production.
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PP122
Amniotic fluid derived lung stem/progenitor cells (AFSC) as a novel strategy
to ameliorate lung fibrosis through the modulation of pro-fibrotic cytokines in
the alveolar milieu
Orquidea Garcia 1,2 , Gianni Carraro 2 , Sargis Sedrakyan 2 , Gianluca Turcatel 2 ,
Barbara Driscoll 1,2 , Laura Perin 1,2 , David Warburton 1,2 . 1 Systems Biology and
Disease Graduate Program, Keck School of Medicine and Ostrow School of
Dentistry, University of Southern Califonia, Los Angeles, USA; 2 Developmental
Biology and Regenerative Medicine Program, The Saban Research Institute,
Children’s Hospital Los Angeles, Los Angeles, USA
Following bleomycin lung injury we transplanted AFSC to modulate the inflammatory response and stimulate resident progenitor cells. C57Bl/6J mice, 10 wks
old were given 1.5U/kg of bleomycin intratracheally and 1x106 cells IV at either
2 hours or 14 days post bleomycin. Cohorts were sacrificed at 3 or 28 days to
measure the acute and fibrotic response. Pre-transplant AFSC showed expression
of type I cell (AECI) lineage markers: AQP5, T1a/PDPN, TTF-1/NKX2-1. Acute
phase lung lysates indicated an upregulation of TTF-1 in AFSC treated mice.Mice
receiving AFSC at 2 hours vs 14 days post bleomycin exhibited a respective 2-fold
vs 1.3-fold reduction in hydroxyproline content when compared to non-treated
mice. Cytokine analysis of bronchoalveolar lavage showed a significant decrease
in CCL2/MCP-1, 3 days after AFSC transplant.Upregulation of TTF-1 following
AFSC transplant indicates that these cells continue along or stimulate the AEC
cell lineage while modulating a key fibrotic mechaism: CCL2/MCP-1.

patients. We will start recruitment to a trial of vitamin D replacement in patients
at risk of ALI in 2012.

PP124
Chronic allergic inflammation drives pericyte recruitment to the airway wall
Jill Johnson 1 , Erika Folestad 2 , Kristian Pietras 2 , Ulf Eriksson 2 , Jonas Fuxe 2 .
1
National Heart and Lung Institute, Imperial College London, London, United
Kingdom; 2 Medical Biochemistry and Biophysics, Karolinska Institutet,
Stockholm, Sweden
Objective: To investigate the contribution of airway microvascular pericytes to
airway remodeling in a model of chronic asthma.

PP123
Vitamin D deficiency – a risk factor for the development of acute lung injury
(ALI)?
Rachel Dancer, Vijay D’Souza, Shengxing Zheng, David Thickett. Department of
Respiratory Medicine, University of Birmingham, Birmingham, United Kingdom
ALI is a final common pathway to insults such as pneumonia, trauma or abdominal
sepsis. Patients with severe sepsis have lower levels of25-OH vitamin D (25-OHD)
than healthy controls. We hypothesized that vitamin D deficiency is a risk factor
for ALI.
The levels of 25-OHD and 1,25-OH vitamin D (1,25-OHD) were measured in
109 patients with and at risk (AR) of ALI and related to lung injury biomarkers.
25-OHD was lower in patients with ALI compared to AR patients p=0.0001 and
normal controls p<0.0001. 1,25-OHD levels were lower in patients with ALI
compared to AR p<0.001 and ALI patients who survive ITU had higher levels
p=0.034. AR patients who went on to get ALI had lower levels than those who
didn’t (Fig. 1).
AR patients with 25-OHD deficiency (<20nmol/L) had elevated post-op markers
of epithelial damage, permeability and systemic inflammation. Microarrays show
that 669 genes were significantly altered when primary alveolar type II cells were
treated with 25-OHD. To confirm these effects we show that in-vitro culture with
vitamin D increases epithelial cell proliferation p<0.001, wound repair p=0.02
and reduces sFasL mediated cell death p<0.001 (Fig. 2).
Our data supports a role for vitamin D in the maintenance of alveolar epithelial
cell integrity and suggests vitamin D replacement may help prevent ALI in at risk

Figure 1. HDM exposure induces detachment and migration of microvessel-associated α-SMA+
and NG2+ cells.

Figure 1. Risk of post-operative ALI. Patients with low levels of 25-OHD have a 40% risk of post
op ALI, compared to a 15% risk in those with higher levels. Vitamin D is the only preoperative
marker that has been associated woth post-operative lung injury.

Figure 2. Fold change in wound repair by primary alveolar type II cells in response to vitamin D.

Figure 2. PDGF receptor blockade during HDM exposure exacerbates migration of α-SMA+ and
NG2+ cells.
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Methods: An established model of house dust mite-induced allergic asthma was
used to study the contribution of pericytes to remodeling in mouse airways. Immunofluorescent staining was performed on trachea whole-mount preparations to
evaluate the recruitment of pericytes to the airway wall following allergen exposure.
Results: Confocal imaging revealed that pericytes detach from blood vessels and
accumulate below the airway epithelium, demonstrating that pericytes associated
with the airway microvasculature can contribute to airway remodeling in asthma.
This process was exacerbated when PDGF signalling was pharmacologically
impaired using a PDGFRa/b inhibitor (CP-673451).
Conclusion: Chronic respiratory HDM exposure induces pericytes to detach from
the microvasculature of the distal trachea and bronchi and accumulate below
the airway epithelium. Inhibiting pericyte-endothelial cell interactions using a
PDGFRa/b antagonist exacerbated the accumulation of these cells in the airway
subepithelial region. These results suggest that pericytes represent a plastic mesenchymal cell population in the lung and play a role in structural remodeling of
the airway wall in asthma.

even though the detailed mechanisms behind it have mostly remained unclear.
The aim of the study was to characterize stromal cells cultured from small
volumes of diagnostic bronchoalveolar lavage (BAL) fluid samples. Cells were
collected from 98 patients representing distinct pulmonary diseases and the cultured
cells were characterized by immunohistochemistry, electron and immunoelectron
microscopy, flow cytometry and differentiation tests evaluated by RT-PCR and
alkaline phosphatase activity measurements.
The success of the cell culture varied based on the disease of the donor (p=0.003).
Morphologically the cultured cells were fibroblasts or myofibroblasts but they
expressed also cell surface antigens typical for mesenchymal stromal cells (previously known as stem cells) being positive for CD105 (endoglin), CD90 (Thy-1),
CD73 and CD44. Some of the cells showed high differentiation potential into
adipogenic and/or osteogenic lineage (Fig. 1).
We conclude that some but not all stromal cells cultured from BAL fluid have
similarities with stem cells, while some of them are fibroblasts and some are
myofibroblasts.

PP125
Creation of lung mucosal tissue with human immune cells
Matthias Svensson 1 , Anh Thu Nguyen Hoang 1 , Puran Chen 1 , Julius Juarez 1 ,
Patty Sachamitr 2 , Lidija Bosnjak 1 , Bo Billing 3 , Barbo Dahlén 3 , Mark Coles 2 .
1
Karolinska Institutet, Center for Infectious Medicine, F59, Karolinska University
Hospital, Huddinge, Stockholm, Sweden; 2 Centre for Immunology and Infection,
at Hull York Medical School and Dept. of Biology, University of York, York, UK;
3
Division of Respiratory Medicine, Karolinska University Hospital and Allergy
and Center for Allergy Research, Karolinska Institutet, Stockholm, Sweden

PP127
Phospholipase D determines the virulence of Aspergillus fumigatus
(A. fumigatus) into lung epithelial cells
Martina Schmidt 1 , Li Han 2 . 1 Molecular Pharmacology, University of Groningen,
Groningen, Netherland; 2 Hospital Infection Control & Research, Chines Center
for Disease Control & Prevention, Beijing, China

In pulmonary diseases, such as, e.g., infections, asthma, or cancer, abnormal
inflammatory reactions lead to tissue destruction and remodelling, often associated
with impaired lung function. Here, we describe the establishment of a novel human
three dimensional (3D)-in vitro lung model with dendritic cells (DC), which will
be used to further our understanding of human lung physiology and pathology in
inflammatory pulmonary diseases. The tissue model recapitulates key anatomical
and functional features of lung mucosal tissue, including a stratified epithelial
cell layer, deposition of extracellular matrix proteins and the production of tightand adherence- junction proteins. Labeling of fixed tissue model sections and
imaging of live tissue models also revealed that DC distribute in close association
with the epithelial layer. We also observed that the lung tissue model regulates the
capacity of DC to produce the chemokines, CCL17, CCL18 and CCL22, leading
to enhanced production of CCL18 and reduced production of CCL17 and CCL22.
Furthermore, we use this model system to study human host-pathogen interactions
and immune responses in the lung microenvironment in real time. This novel technological platform, we believe, provides an important tool to study immune cell
regulation present in live tissue and often missed in monolayer-based cell cultures.

PP126
Stromal cells cultured from diagnostic bronchoalveolar lavage fluid samples
possess stem cell like properties
Siri Lehtonen 1,2 , H Karvonen 2 , T Harju 2 , R Sormunen 3 , E Lappi-Blanco 3 ,
R Kaarteenaho 2 . 1 Institute of Biomedicine, Department of Anatomy and Cell
Biology, University of Oulu, Finland; 2 Institute of Clinical Medicine, Respiratory
Research Unit and Clinical Research Center, University of Oulu and Oulu
University Hospital, Finland; 3 Institute of Diagnostics, Department of Pathology
and Biocenter Oulu, University of Oulu and Oulu University Hospital, Finland
Stromal cells have significant role in the pathogenesis of several lung diseases

Figure 1. Results of osteogenic differentiation test of 30 BAL fluid derived cell samples. The
cells were cultured for 2 weeks with osteoinductive medium or control medium after which the
activity of alkaline phosphatase was measured. The values form cells cultured with osteoinductive medium were compoared to corresponding control cells so that value 100% indicates that
no differentiation has occurred and values above that indicate differentiation towards osteoblastic
lineage.

A. fumigatus is a airborne fungal pathogen inducing serious infections in immunocompromised patients. Phospholipases (PL) like PLD as important member of the
PL family in A. fumigatus, are key enzymes in pathogenic fungi that cleave host
phospholipids, resulting in membrane destabilization and host cell penetration.
In this study, disruption of the pld gene significantly decrease both intra (extra)
cellular PLD activity of A. fumigatus. The pld gene disruption did not alter conidial morphological characteristics, germination, growth and biofilm formation, but
significantly suppressed the internalization of A. fumigatus into A549 epithelial
cells without affecting conidial adhesion to epithelial cells. Importantly, the suppressed internalization was fully rescued in the presence of100mM phosphatidic
acid, the PLD product. Indeed, complementation of pld (pldc) restored the PLD
activity and internalization capacity of A. fumigatus, whereas A. fumigatus conidia
phagocytosis by J774 macrophages was not affected. PLD inhibition decreased
specifically the internalization of A. fumigatus into A549 epithelial cells. Loss of
the pld gene attenuated the virulence of A. fumigatus in mice immunosuppressed
with hydrocortisone acetate, but not with cyclophosphamide. Thus, A. fumigatus
PLD regulates its internalization into lung epithelial cells and may represent an
important virulence factor for A. fumigatus infection.
CNSFC, 30772029;RFFship

PP128
Age-related changes in the relative expression of functional genes in
mesenchymal stem cells
Martha Bustos 1,2 , Maria Kapetanaki 1,2 , Ernest Meyer 3 , Albert Donnenberg 3 ,
Lyle Mroz 1,2 , Naftali Kaminski 1,2 , Ana Mora 2 , Mauricio Rojas 1,2 . 1 Simmons
Center for Interstitial Lung Disease, University of Pittsburgh, PA, United States;
2
Division of Pulmonary, Allergy & Critical Care Medicine, University of
Pittsburgh, PA, United States; 3 Division of Hematology/Oncology, Hillman
Cancer Center, University of Pittsburgh, PA, United States
Age-associated changes increased susceptibility to a variety of lung pathologies.
Recently, mesenchymal stem cells or B-MSCs have emerged as a critical reparative
response mechanism to lung injury. We had demonstrated an association, in animal
models, between age and an increase in the susceptibility to injury and we had
identified functional differences between B-MSCs from young and old mice.In the
present study, we examined the consequences of aging in the gene expression.
Methods: 3 and 24 months old B6 mice were sacrificed and B-MSC were isolated
according to the expression of the surface markers. RNA was obtained after sorting and used for hybridization on Agilent gene expression microarrays. Ingenuity
software was used to determine functional enrichment. For statistical analysis we
applied significance analysis of microarrays. A qvalue of 5, which corresponds to
a 5% false discovery rate, was used as a cutoff of statistical significance. Gene
validations were performed by RT-PCR.
Results: We demonstrate that aging induce a decrease in the gene expression on BMSC. The mechanisms affected by the decrease on gene expression includecellular
trafficking, cellular growth and proliferation.
Conclusion: Old B-MSCs have a different expression profile that exhibits a
decrease in the expression of genes that control importan B-MSC functions.

PP129
Epithelium regeneration in asthmatic patients treated with ultra-low doses of
an alkylating drug melphalan
Alexander Pukhalsky 1 , Galina Shmarina 1 , Kirill Zykov 3 , Vladimir Alioshkin 2 .
1
Research Centre for Medical Genetics, Moscow, Russian Federation; 2 G.N.
Gabrichevsky Institute of Epidemiology and Microbiology, Moscow, Russian
Federation; 3 Moscow State Stomatology University, Moscow, Russian Federation
Asthma and COPD are characterised by airway obstruction, airway remodelling
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and inflammation.These changes may be associated with accumulation in the lung
of regulatory T cells (Tregs) and Th17 cells. Permanent expression of the surface
receptors (IL-2R and IL-23R, respectively) is a common quality of these two cell
subsets. Alkylating drug melphalan (MP) used in low non-cytotoxic dose is capable
to selectively inactivate Tregs and Th17 cells blocking the signal transmission by
these receptors.52 patients with severe steroid-dependent asthma were enrolled
into the trial. 26 patients were inhaled with low dose of melphalan MP (0.1
mg/day during 5 days). 26 patients (control) besides basic therapy were inhaled
with placebo. All patients demonstrated clinical improvement but the results in
MP-treated individuals were significantly better. Histological and ultrastructural
signs of bronchial epithelium regeneration have been revealed only in MP-treated
patients. We observed normalization of goblet cell number, restoration of their ultrastructure, renewal of intercellular bridging, and significant reduction of edema in
mucosa. The number of inflammatory cells was markedly decreased. Such restoration of epithelial phenotype may be associated with Treg number normalization;
the surplus activity of these cells inhibits tissue regeneration.

Scrib1 is essential for apical-basal (A/B) polarity, but in mammals, perturbation of
Scrib1 leads to defects in planar cell polarity (PCP). We investigated the function
of Scrib1 in lung. We find that the lungs of Scrib1 mutant mice, Circletail (Crc),
are abnormally shaped with fewer airways. Many airways lack a visible lumen.
The PCP pathway is perturbed in Scrib1Crc/Crc lungs whereas A/B polarity appears unaffected. Scrib1 is expressed in both adherens and tight junctions of lung
epithelia and time-lapse imaging reveals that Scrib1 knockdown leads to reduced
cohesion of epithelial cells. Consistent with reduced cell-cell association, we
find that Scrib1 associates with β-catenin in embryonic lung and the sub-cellular
distribution of adherens and tight junction proteins is perturbed in mutant lung
epithelium. Cytoskeletal organisation is also visibly disrupted. Using organotypic
cultures as a model of de novo cyst formation, we show that Scrib1 is required
for proper epithelial arrangement and lumen morphogenesis in mammalian lung
development.

PP133
Down-regulated let-7b and mir-126 in tumors and surrounding tissue
correlate with high microvessel density and poor survival outcomes in
non-small-cell lung cancer patients
Edin Jusufovic 1,2 , Matija Rijavec 3 , Dragan Keser 1,2 , Peter Korosec 3 , Eva Sodja 3 ,
Ermina Iljazovic 2 , Zorica Radojevic 4 , Mitja Kosnik 2,3 . 1 Polyclinic for Pulmonary
Diseases, Health Medical Centre, Tuzla, Bosnia-Herz; 2 Medical Faculty,
University Tuzla, Tuzla, Bosnia-Herz; 3 Laboratory for Clinical Immunology and
Molecular Genetic, University Clinic for Lung Disseases and Allergies, Golnik,
Slovenia; 4 Department for Pulmonary Diseases, General Hospital, Uzice, Serbia

PP130
Clara cells contribute towards the resolution of cigarette smoke
induced-inflammation
Rim Sabrina Jahan Sarker 1 , Gerrit John 1 , Katrin Kohse 1 , Alexander Bohla 1 ,
Oliver Eickelberg 1,2 , Ali Önder Yildirim 1 . 1 Comprehensive Pneumology Center,
Institute for Lung Biology and Disease, Munich, Germany; 2 Institute of
Experimental Pneumology, Klinikum der Universität München, Helmholtz
Zentrum Muenchen, Munich, Germany
Introduction: COPD is characterized by chronic bronchitis and emphysema. The
cause is cigarette smoke (CS) which triggers inflammatory response in lung.
The precise mechanism of inflammation is yet unknown. Naphthalene (NA), a
CS particle injures Clara cells (CC) due to their abundance of cytochrome P450 monooxygenases. The objective was to chemically knockout CC by NA to
investigate their involvement in inflammatory process in response to CS.
Methods: CS was applied for 3 days in NA pre-treated (7d) C57BL/6 mice. Giemsa
staining for BAL count, HE staining for histology and immunohistochemistry for
CC staining were performed. CC number was assessed by stereology.
Results: Mice exposed to NA+CS invoked higher recruitment of inflammation
in BAL fluid compared with NA or CS treated mice alone. They also had less
regeneration of CC. Furthermore, after 5 days of smoke cessation, macrophage
and neutrophil in BAL of NA+CS group remained significantly higher compared
to NA-only or CS-only treated mice.
Conclusion: CS contributed additionally to inflammation in Clara cell exfoliated
lungs and further, delayed airway epithelial cell regeneration.

PP131
Mitochondrial metabolism controls lung fibroblast activation in vitro and in
vivo
J. Schwarz, O. Eickelberg. HMGU, Comprehensive Pneumology Center, Munich,
Germany
Background: Fibroblasts exhibit an extraordinary capacity to undergo fibroblastmyofibroblast activation in association with diseases such as pulmonary fibrosis.
Little is known regarding the role of mitochondrial function in fibroblast biology
in general and phenotypic switching in fibrosis in particular.
Aims and objectives: To demonstrate the interplay of mitochondrial metabolism
with fibroblast-myofibroblast activation.
Methods and results: We demonstrate that stimulaton of primary lung fibroblasts with the profibrotic cytokine TGFβ1 results in an enhanced mitochondrial
membrane potential (m ). Moreover, proliferation, ECM deposition, and motility
of these cells are increased compared to fibroblasts with lowm . Interestingly,
TGFβ1-stimulated cells displayed increased expression of profibrotic markers
(αSMA, FN1 and Col1), demonstrating fibroblast-myofibroblast activation. To
further corroborate these findings, we sorted primary lung fibroblasts for high and
low resting m (m H/L). While m H fibroblasts are morphologically indistinguishable, they demonstrate increased myofibroblast activation compared with
m L fibroblasts. Finally, total cell homogenates derived from fibrotic, bleomycintreated mice demonstrated increased m compared with cell homogenates from
saline-treated mice.
Conclusion: Our data suggest that mitochondrial metabolism plays an important
role in the phenotypic activation of lung fibroblasts, both in TGFβ1 stimulated
cells in vitro and bleomycin-induced fibrosis in vivo.

PP132
Scribble is required for normal epithelial cell-cell contacts in the mammalian
lung
Charlotte Dean 1,2 , Laura Yates 2 , Carsten Schnatwinkel 3 , Lee Hazelwood 4 ,
Lee Niswander 3 , Andy Greenfield 2 , Clare Lloyd 1 . 1 Leukocyte Biology, Imperial
College, United Kingdom; 2 Mammalian Genetics Unit, MRC Harwell, United
Kingdom; 3 HHMI, Developmental Biology, University of Colorado, USA; 4 Inst.
Molecular Medicine, Leeds University, United Kingdom
Exploiting our knowledge of lung development may lead to novel therapeutic
approaches to enhance the lungs’ intrinsic repair mechanisms. In Drosophila,

32 squamous lung carcinoma, 18 lung adenocarcinoma and 45 healthy individuals
were included. let-7b and miR-126 expression were detected by real-time RT-PCR.
3 tissues of lung cancer patients (tumor, tumor surroundings and healthy lung
tissue) were compared.
Expression of anti-angiogenic let-7b and miR-126 were significantly lower in
tumor tissue and surroundings compared to both healthy lung tissue of diseased
patients and control. There was no difference between tumor and tumor surrounding tissue. High let-7b expression and miR-126 expression were highly associated
with both better progression-free and overall survival. High micro-vascular density
was negatively associated to let-7b and miR-126 expression and highly associated
with poor overcome.
Our results confirm a possible role of those two miRNas in lung cancer angiogenesis
and suggest the potential new target angiogenic lung cancer therapy.

PP134
Effects of stem cells of healthy or acute lung injury donors of recipient injury
mice
J.D. Silva 1 , B. Paredes 2 , I.M. Araújo 1 , M.L. Pacheco 3 , M.V. Oliveira 1 ,
G. Suhett 2 , L. Faccioli 2 , E.F. Assis 4 , H.C.C. Faria-Neto 4 , R. Goldenberg 2 ,
A.C. Carvalho 2 , M.M. Morales 3 , P. Pelosi 5 , D.G. Xisto 1,3 , P.R.M. Rocco 1 . 1 LIP,
UFRJ, Rio de Janeiro, Brazil; 2 LCMC, UFRJ, Rio de Janeiro, Brazil; 3 LFCM,
UFRJ, Rio de Janeiro, Brazil; 4 LI, FIOCRUZ, Rio de Janeiro, Brazil; 5 DSSID,
University of Genoa, Genoa, Italy
We aimed to investigate the effects of BMDMC from healthy and ALI donors in
experimental model of ALI. For this, 55 female C57BL/6 mice were randomly
assigned into four groups. The control groups received saline. ALI mice received E.coli LPS intratracheally (ALIp) or intraperitoneally (ALIexp). After 24h,
5x106 whole BMDMC from all groups were subjected to in vitro colony forming
units-fibroblastoid (CFU-F) and flow cytometry. After cell characterization, all
animals were treated with saline or BMDMC (i.v.) obtained from healthy and
ALIp and ALIexp donors at 24h. In ALIp, CFU-F assay showed a predominance
of non-stromal cells over fibroblastoid colony. In ALIexp, an irregular CFU-F
morphology was observed. In ALIp, monocytes and T lymphocytes were increased
and hematopoietic precursor cells reduced. At day 7, mortality rate was higher
in ALI groups, and after BMDMC therapy reduced. BMDMCs attenuated lung
mechanics, neutrophils, alveolar collapse, as well as fibers content. Additionally,
reduced the levels of citokynes in lung tissue independent of cell origin. BMDMCs
reduced the inflammatory and fibrogenic processes, improving lung mechanics;
nevertheless, BMDMCs from ALI animals were less effective at reducing the
inflammatory process compared to those originated from healthy donors.

PP135
Post-exposure antioxidant treatment decreases airway hyperplasia and
hyperreactivity due to chlorine inhalation in rats
Sadis Matalon 1 , Michelle V. Fanucchi 2 , Andreas Bracher 1 , Stephen F. Doran 1 ,
Giuseppe L. Squadrito 2 , Edward M. Postlethwait 2 , Larry B. Bowen 3 . 1 Dept. of
Anesthesiology, University of Alabama at Birmingham, United States;
2
Environmental Health Sciences, School of Public Health, University of Alabama
at Birmingham, United States; 3 Southern Research Institute, Birmingham,
Alabama, United States
We assessed the safety and efficacy of combined intravenous and aerosolized antioxidant administration to attenuate chlorine gas-induced airway alterations when
administered post exposure. Adult male Sprague-Dawley rats were exposed to air
or 400 ppm chlorine (at concentrations likely to be encountered in the vicinity of
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industrial accidents) in environmental chambers for 30 minutes, returned to room
air and received a single intravenous injection of ascorbic acid and deferoxamine
or saline. At 1 and 15 hours post chlorine exposure, the rats were treated with
aerosolized ascorbate and deferoxamine or vehicle. Lung antioxidant profiles,
plasma ascorbate levels, airway morphology, and airway reactivity were evaluated
at 24 hours and 7 days post chlorine exposure. At 24 hours post exposure, chlorineexposed rats had significantly lower pulmonary ascorbate and reduced glutathione.
Treatment with antioxidants restored depleted ascorbate in lungs and plasma. At
7 days post exposure, in chlorine-exposed, vehicle treated rats, the thickness of
the proximal airways was 60% greater than controls with twice the amount of
mucosubstances present. Airway resistance in response to methacholine challenge
was also significantly elevated. The combined treatment with intravenous and
aerosolized antioxidants restored airway morphology, amount of airway mucosubstances and airway reactivity to control levels by 7 days post-chlorine exposure.
Our results demonstrate for the first time that the severe injury to major airways in
rats exposed to chlorine characterized by epithelial hyperplasia, mucus accumulation and airway hyperreactivity can be reversed in a safe and efficacious manner
by post-exposure administration of ascorbate and deferoxamine.

PP136
Systemic inflammation and vascular disorders in patients with combined flow
of chronic obstructive pulmonary disease and arterial hypertension
Vitaliy Krivenko. Department of Therapy and Family Medicine, Zaporozhye State
Medical University, Zaporozhye, Ukraine
Objective: To study systemic inflammation and vascular disorders in patients with
combined flow and chronic obstructive pulmonary disease (COPD) and arterial
hypertension (AH).
Design and method: 92 patients with COPD and combined flow of COPD and AH
were examined. The first group was formed by patients with combined flow of
COPD and AH (n=51), the second was formed by patients with COPD (n=41). All
patients underwent general clinical examination, biochemical analysis of blood,
measurement of lipid fractions, levels of interleukin-6 (IL-6) and tumor necrosis
factor-α (TNF-α), ultrasound examination of common right and left carotid artery.
Results: Patients with COPD and AH had higher levels of plasma IL-6 (5.3 pg/ml;
CI 95%, 3.51–8.14; p<0.02) and TNF-α (2.4 pg/ml; CI 95%, 1.71–4.72; p<0.05)
while comparing with COPD group - IL-6 (2.3 pg/ml; CI 95%, 0.98–3.64) and
TNF-α (1.1 pg/ml; CI 95%, 0.51–1.92). The patients with combined flow has
greater intimal-medial thickness (IMT) of right carotid artery (1.03 mm; CI 95%,
0.939 -1.134) than COPD group (0.78 mm; CI 95%, 0.681-0.881; p<0.02). The left
carotid artery IMT was also greater in the COPD and AH group (1.06mm; CI 95%,
0.915-1.213), than COPD group (0.83 mm; CI 95%, 0.718-0.952; p<0.02) The
detected changes were not accompanied by significant changes in total cholesterol,
high and low-density lipoproteins and triglycerides between groups.

PP137
Monocyte-derived dendritic cell recruitment and allergic TH2 responses after
exposure to diesel particles are CCR2-dependent
Tania Maes, Sharen Provoost, Guy Joos, Kurt Tournoy. Dept of Respiratory
Medicine, Ghent University Hospital, Ghent, Belgium
Background: Diesel exhaust particles (DEP) inhalation is associated with increased sensitization towards inhaled allergens. Inhalation of DEP increases
pulmonary dendritic cell (DC) accumulation and enhances TH2 responses in
mediastinal lymph nodes1 . In inflammatory conditions, DC recruitment is mediated by different CC chemokine receptors (CCR). We hypothesized that CCR2
mediates DC recruitment and TH2 responses upon DEP exposure.
Methods and results: WT and CCR2 KO mice were exposed to saline or DEP,
followed by immunological examination. DEP-exposure increased pulmonary expression of CCR2 and MCP-1 in WT mice. DEP-exposure induced a pulmonary
recruitment of monocytes and inflammatory (CD11b+) DCs in WT mice, which
was abolished in CCR2 KO mice. Adoptive transfer of fluorescently labeled bone
marrow derived cells from WT and CCR2 KO mice into DEP-exposed WT mice
demonstrated the direct involvement of CCR2 in recruitment of blood monocytes
towards the lung upon DEP-exposure. Furthermore, analysis of TH2 cytokine
production in mediastinal lymph nodes upon DEP-exposure showed an abolished
TH2 response in CCR2 KO mice.
Conclusion: These data suggest that monocyte-derived DC, recruited in a CCR2dependent manner, are critical in inducing TH2 responses upon DEP inhalation.
Funding: Belgian IUAP (P6/35), FWO-Flanders (G.0052.06; G.0329.11N).
1
Provoost et al, J. Immunol 2010, 184:426-32.

PP138
Lung emphysema and pulmonary arterial hypertension-induced right
ventricular hypertrophy are reversible in neonatal rats
Gerry T.M. Wagenaar, Yvonne P. de Visser, El Houari Laghmani, Frans
J. Walther. Pediatrics, Laboratory of Neonatology, Leiden University Medical
Center, Leiden, Netherlands
Neonatal emphysema caused by chronic lung disease (CLD) or bronchopulmonary
dysplasia and emphysema caused by cigarette smoke share many similarities,
including chronic inflammation driven destruction of alveoli, which is complicated

by pulmonary arterial hypertension (PAH)-induced right ventricular hypertrophy
(RVH). Modern treatment options should not only focus on inhibition of emphysema development and its complicating factors, including PAH, but also include
repair of alveolar destruction.
We determined the cardiopulmonary effects of the phosphodiesterase (PDE)-5
inhibitor sildenafil, the PDE4 inhibitor piclamilast and apelin, a potent vasodilator and angiogenic factor, in neonatal rats with hyperoxia-induced CLD inan
injury-recovery model. Treatment was started on day 6 of a 9 days exposure
period to 100% oxygen and continued during the recovery period in room air
for 9 days.Parameters investigated include pulmonary alveolar enlargement, vascularisation, inflammation and hypertension, and right ventricular hypertrophy
(RVH).
Treatment with apelin, sildenafil and piclamilast attenuated lung inflammation and
reversed PAH-induced RVH.In addition, t reatment with sildenafil and apelin also
reversed alveolar enlargement and lung vascularization, demonstrating that lung
emphysema and RVH are still reversible in the neonatal period.

PP139
Key factors for the differentiation of pluripotent stem cells into lung
epithelial cells
Sabrina Schmeckebier 1 , Katherina Katsirntaki 1 , Christina Mauritz 1 ,
Malte Sgodda 2 , Verena Puppe 2 , Julia Duerr 3 , Andreas Schmiedl 4 , Qiong Lin 5 ,
Matthias Ochs 4 , Martin Zenke 5 , Tobias Cantz 2 , Marcus Mall 3 , Ulrich Martin 1 .
1
Leibniz Research Laboratories for Biotechnology and Artificial Organs, Medical
School Hannover, Hannover, Germany; 2 Junior Research Group Stem Cell
Biology, Medical School Hannover, Hannover, Germany; 3 Division of Pediatric
Pulmonology and Cystic Fibrosis Center, Department of Pediatrics III, University
of Heidelberg, Heidelberg, Germany; 4 Institute for Functional and Applied
Anatomy, Medical School Hannover, Hannover, Germany; 5 Institute for
Biomedical Engineering-Cell Biology, Aachen University Medical School, RWTH
Aachen, Aachen, Germany
The ability to produce respiratory epithelial cell types offer new therapeutic options
to treat pulmonary diseases. We therefore aimed at identifying key factors which
drive the differentiation of murine pluripotent stem cells (mPSCs) into airway epithelial Clara cells and alveolar epithelial type II (ATII) cells. Keratinocyte growth
factor (KGF) is known as a strong growth factor at least for primary ATII cells and
glucocorticoids also have a stimulating effect on the maturation of primary lung
epithelial cells. In the present study we were able to identify a synergistic effect
of KGF and glucocorticoids plus cAMP elevating agents on the differentiation of
mPSCs into lung epithelial cells by qRT-PCR, microarrays, immunostaining and
electron microscopy.

PP140
Cigarette smoke down-regulates the expression of β-catenin and increases
C/EBPα in primary human lung fibroblasts
Nicola Miglino, Michael Roth, Michael Tamm, Peter Borger. Pulmonary Cell
Research, Department of Biomedicine, University Hospital Basel, Basel,
Switzerland
Rationale: Cigarette smoke is the major cause of COPD/emphysema but the
etiology of these diseases is still unknown. Both β-catenin and CCAAT/enhancer
binding protein alpha (C/EBPα) are key regulators of cell proliferation, with βcatenin being a negative regulator of C/EBPα. Thus decreased β-catenin signaling
may be involved in the parenchymal tissue destruction leading to emphysema.
Objectives: Investigate the effect of cigarette smoke on the expression of β-catenin,
C/EBPα and cell proliferation in primary human lung fibroblasts.
Results: Cigarette smoke significantly down-regulated β-catenin expression which
coincided with increased C/EBPα levels (inverse ratio) and thereby decreased
primary lung fibroblast proliferation.
Conclusion: Cigarette smoke reduces lung fibroblast proliferation through βcatenin dependent up-regulation of C/EBPα. This mechanism may underlie the
impaired tissue repair in COPD which leads to parenchymal destruction in the
lung of COPD/emphysema patients.

PP141
LRIG1 regulates cadherin-dependent contact inhibition directing epithelial
homeostasis and preinvasive squamous cell carcinoma development
Vitor Teixeira, L. Lu, A. Nicholson, T. Graham, M. Falzon, B. Carrol, F. Watt,
J. George, A. Giangreco, K. Jensen, S. Janes. Centre for Respiratory Research,
University College London, United Kingdom
Epidermal Growth Factor Receptor (EGFR) pathway activation is a frequent event
in human lung cancer with over-expression one of the earliest abnormalities in the
bronchial epithelium of smokers and present in all stages of preinvasive cancer.
Mutations in EGFR itself are rare and the mechanisms regulating EGFR pathway
activation remained elusive. Leucine-rich immunoglobulin repeats-1 (LRIG1), an
inhibitor of EGFR activity, is one of 4 genes identified that predict patient survival
across solid tumor types.
We hypothesize that tissue homeostasis is maintained via strong endogenous regulation of EGFR signaling by the inhibitor LRIG1 and its loss is the key step in
the initiation of preinvasive lung disease.
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Our experiments show that deletion of LRIG1 is sufficient to promote murine airway hyperplasia. In vitro, LRIG1 deficient cells display loss of contact inhibition,
whereas re-expression of LRIG1 in human lung cancer cell lines impairs growth.
We find that LRIG1 forms a ternary complex with EGFR and E-Cadherin at the
cell surface. This complex modulates the activity of the EGFR and downstream
pathways. We also show that loss of heterozygosity at the LRIG1 locus as well as
down-regulation of LRIG1 gene expression are early events in the development of
preinvasive human squamous lung cancer.
Our findings imply that lung cancer development is driven by a change in the
amplitude of EGFR signaling governed by the loss of contact inhibition.

epithelial barrier function (ECIS) and caused delocalization of E-cadherin from
cell-cell contacts. These processes were completely prevented by disruption of
AKAP complexes using Ht31. Interestingly, CSE reducedAKAP9 expression,while
leaving the expression of AKAP5 and AKAP12 (which are not associated with
E-cadherin) nearly unaffected. In conclusion, AKAPs contribute toCSE-induced
disruption of the human bronchial epithelial barrier by translocation of E-cadherin
from the cell membrane.
Financial support: NAF, grant 3.2.09.034; Rosalind Franklin Fellowship.

PP146
Phenotypic profiling of invading lung fibroblasts in 3D cell culture models
Bettina Oehrle 1 , Gerald Burgstaller 1 , Martin Irmler 2 , Johannes Beckers 2 ,
Oliver Eickelberg 1 . 1 Comprehensive Pneumology Center, HMGU, Munich,
Germany; 2 Institute of Experimental Genetics, HMGU, Neuherberg, Germany

PP142
Endothelial progenitor cells and the endothelin system
Susanna Desole, Florian Albrecht, Helene Vogelsinger, Katharina Cima,
Christian Kähler. Pneumology/USPH Innsbruck, Department of Internal
Medicine I, Medical University Innsbruck, Austria
Bone-marrow–derived endothelial progenitor cells (EPCs) might play a key role in
the formation of new vessels. Endothelin-1 (ET-1) is known to modulate different
stages of neovascularisation. We investigated a potential link between the ET
system and EPCs in pulmonary hypertension (PH).
EPCs were isolated from Sprague-Dawley rats and rat pulmonary artery (paECs)
endothelial cells served as positive control. ET-A and B receptor expression and
detection of prepro-ET and ET converting enzyme (ECE) mRNA were performed
by RT-PCR.
In calcium (Ca2+ ) flux assays EPCs loaded with FURA-2 were exposed to ET-1
[10-6 M and 10- 8M]. For selective inhibition of receptor subtypes, EPCs were
pre-incubated with ETRA (BQ123) or ETRB (BQ788) antagonists for 20 min
before stimulation with ET-1.
EPCs express both ET-receptor subtypes. Both prepro-ET-1 and ECE encoding
mRNA could be detected in EPC. In Ca2+ flux experiments addition of ET-1
elicited a significantly increased intracellular Ca2+ flux which could be inhibited
by BQ123 (96%) and BQ788 (45%).
We proved for the first time the expression of both ETRA and ETRB and detected
mRNA of prepro-ET and of ECE on EPCs. We also found that ET-1 activates Ca2+
flux in EPCs. In summary, our data reveal for the first time a link between EPC
and the ET system.

Rationale: Fibroblasts exhibit an extraordinary capacity to undergo phenotypic
changes during development and disease, both in vitro and in vivo. These changes
include altered motility, migration or activation. Enhanced migratory capacity of
primary lung fibroblasts (lfs) in IPF patients was found in vitro, but the underlying
mechanisms remain elusive. The aim of this study was to decipher morphological,
molecular and functional differences between invading (i) and non-invading (n-i)
lfs in 3D cell culture models.
Methods/Results: We established a high-content 3D invasion model, enabling the
separation of i from n-i lfs that allows the comparative analysis of parameters
like morphology, invasion depth and protein/mRNA expression levels. Analysis
revealed two significantly distinct subtypes. 7.62% of untreated lfs invaded the
collagen matrix. Invasion was augmented by TGFβ1 and EGF treatment. Gene
expression analysis of i vs n-i lfs demonstrated significantly different expression
profiles. Several markers, previously reported to be associated with IPF (MMP13
(ex. ratio=4.47), MMP3 (3.97), Osteopontin (1.45), Pten (0.34)) and genes of
unknown function, were found deregulated in i lfs.
Conclusion: Lfs show two distinct subtypes in a 3D cell culture model. Gene
expression profiling of i lfs revealed features highly similar to the (myo)fibroblast
phenotype found in IPF. Our 3D invasion model constitutes a highly useful tool
for high-content pharmacological screenings.

PP147
NLRP3-inflammasome pathway activation in fibrotic lung diseases in human
bronchoalveolar lavage fluid (BALF)
Katerina Samara 1 , Ioannis Giannarakis 1 , Ismini Lasithiotaki 1 ,
Giorgos Margaritopoulos 1 , Christiana Choulaki 2 , Prodromos Sidiropoulos 2 ,
Nikolaos Siafakas 1 , Katerina Antoniou 1 . 1 Thoracic Medicine, 2 Rheumatology,
Medical School, University of Crete, Heraklion, Greece

PP143
Soluble curcumin-cyclodextrin complexes display an anti-proliferative effect
on bronchial epithelial cells
Natacha Rocks, Sandrine Bekaert, Brigitte Evrard, Didier Cataldo, Agnès Noel.
Laboratory of tumors and developmental biology (GIGA-research center),
University of Liege, Liege, Belgium
Introduction: Epithelial cells from lung allografts have been shown turning into
fibroblasts through epithelial mesenchymal transition (EMT) and participate in
obliterative bronchiolitis.
Methods: Cyclodextrins have been used as an excipient to form complexes
rendering curcumin soluble.
Results: In vitro, curcumin-cyclodextrin complexes reduced cell proliferation
while apoptosis rate was increased in epithelial cells from Lewis Lung carcinoma.
Lungs of C57Bl/6 mice were engrafted with Lewis Lung carcinoma and mice
were treated daily by an oral administration of curcumin-cyclodextrin complexes
and appropriate controls. The incidence and size of orthotopically-implanted lung
tumors were reduced upon cyclodextrin-curcumin oral administration as compared
to vehicle (cyclodextrin alone) or non soluble curcumin (curcumin suspension)
treatments.
Conclusion: Our data demonstrate that curcumin, when given orally in a soluble
complex with cyclodextrin reduces epithelial cell proliferation, increases cell apoptosis in vitro and reduces lung tumor size and incidence in vivo. Our data strongly
suggest that curcumin controls cell cycle suggesting potential applicability in lung
cancer and in other diseases where the epithelium undergoes proliferation and
EMT.

NLRP3-inflammasome triggers an immune response via maturation of interleukin1 β (IL-1β) in a caspase-1-dependent way. Our aim was to investigate the NLRP3
pathway activation in idiopathic and autoimmune pulmonary fibrosis.
We studied BALF and peripheral blood leukocyte samples from 10 IPF pts, 5
RA-ILD pts and 4 controls. All samples were treated with LPS and pulse ATP.
TNFa and IL-1β levels were measured using ELISA. LPS treatment increased
blood TNFa levels in all groups and IL1β levels in the control and RA-ILD but
not in the IPF (p<0.05). The ATP pulse resulted in elevated blood TNFa and IL1β
levels in all groups. Inhibition of caspase-1 resulted in decreased TNFa secretion
in IPF and RA-ILD blood leukocytes compared to controls (p<0.05). LPS plus
ATP treatment in BALF resulted in a twofold increase in TNFa and IL1β levels
in RA-ILD, whereas the IPF group exhibited a decrease in both TNFa and IL1β
levels. This effect was slightly reversed when NLRP3 activation was blocked via
inhibition of caspase-1.
The RA-ILD group showed a tendency to up-regulate the NLRP3 pathway compared to controls and IPF. The IPF group seems to lose the ability to activate this
pathway in the presence of infectious stimuli, thus suggesting a compromise of
the innate immunity regulation in IPF.

PP148
LPA2 protects against LPS-induced lung injury and mortality
M Funke 1,2 , BA Fontaine 2 , BS Shea 2 , T Geiser 1 , AM Tager 2 . 1 Pulmonology,
Inselspital, Berne, Switzerland; 2 Pulmonary and Critical Care Unit, MGH,
Harvard Medical School, Boston, USA

PP145
Repair of cigarette smoke-induced loss of barrier function: Role of AKAPs
Anouk Oldenburger 1 , Wolter Rijks 1 , Varsha Sewbalaksing 1 , Irene Heijink 2 ,
Harm Maarsingh 1 , Martina Schmidt 1 . 1 Molecular Pharmacology, University of
Groningen, Groningen, Netherlands; 2 Lab of Allergology and Pulmonary
Diseases, Department of Pathology and Medical Biology, University Medical
Center Groningen, Groningen, Netherlands
Cigarette smoke causes epithelial damage, which may contribute to the development of COPD. Epithelial barrier is maintained by the cell-cell contact
molecule E-cadherin. Interestingly, AKAPs (A-kinase anchoring proteins, particularly AKAP9), which coordinate cAMP signaling in the cell, are known to
associate with E-cadherin Therefore, we hypothesized that AKAPs play a critical
role in maintaining epithelial barrier function and integrity, e.g. upon damage by
cigarette smoke. To this aim, we studied the effect of cigarette smoke extract
(CSE) on electrical cell-substrate impedance sensing (ECIS) and on the expression
of E-cadherin in human bronchial epithelial cells. CSE markedly reduced the

Lung injury is the initial event in the pathogenesis of idiopathic pulmonary fibrosis
and acute lung injury (ALI)/acute respiratory distress syndrome. But though the
inciting events in these pulmonary pathologies may be similar, their differing
outcomes suggest that lung injury may activate different pathways. We previously
implicated lysophosphatidic acid (LPA) signaling specifically through its receptor
LPA1 in the pathogenesis of pulmonary fibrosis (PF), finding that LPA1KO mice
were protected from bleomycin-induced lung fibrosis. Here we investigated the
role of LPA2 in the pathogenesis of both PF and ALI in LPA2KO mice.
Methods: To study ALI, LPA2KO and WT mice were challenged with i.t. LPS.
BAL was analyzed for cell counts and total protein. Additional mice were challenged with i.p. LPS and survival was monitored. To study PF, LPA2KO and WT
mice were challenged with i.t. bleomycin. BAL was analyzed for cell counts and
total protein. Lungs were analyzed for collagen content.
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Results: In ALI, LPA2KO mice had higher BAL leukocyte and protein levels
compared to WT mice following i.t. LPS, and higher mortality following i.p. LPS.
In contrast in PF, BAL protein levels and lung collagen content were not different
in LPA2KO and WT mice after bleomycin.
Conclusions: LPA signaling through LPA2 mediates protective anti-inflammatory
effects in the LPS-induced model of ALI. In contrast, LPA2 is not required for
bleomycin-induced pulmonary fibrosis.

PP149
Retinoic acid-TGF-β1 crosstalk during alveolar regeneration in hyperoxic
mice
Ozgecan Kayalar, Fusun Oztay. Department of Biology, Istanbul University,
Faculty of Science, Istanbul, Turkey
This study aimed to detect whether retinoic acid (RA) has an effect on alveolar regeneration in adult hyperoxic mice and to investigate relationship between RA and
TGFβ1 during alveolar repair. Adult C57BL6J mice were divided into 4 groups and
administered (intraperitoneally, daily for ten days): peanutoil/dimethylesulfoxide
(PoDMSO); RA dissolved in PoDMSO; PoDMSO following 72hr hyperoxia (100%
oxygen); RA following hyperoxia. The structure in alveolar areas was investigated
by microscopy. TGFβ1, Smads and RAGE expressions were assayed by ELISA,
WB and QRT-PCR in the lung. The lung of hyperoxic mice were characterized by
damage of alveolar wall, reduced in numbers of alveoli and septa, and increased
in alveolar diameter and mitotic index, depending on using of Smad3/TGFβ1
signaling. Smad2 protein expression did not alter in all groups. Exogenous RA in
hyperoxic mice improved degenerative alterations, induced partially alveolarization and depressed RAGE mRNA. This effect of RA originated from the inhibition
of Smad3/TGFβ1 signaling via reduced Smad4 mRNA and increased Smad7 protein levels. Exogenous RA induced alveolarization and restricted Smad3/TGFβ1
signaling by decreasing of Smad4 mRNA in healthy mice. RA involved in the
alveologenesis and regulated Smad3/TGFβ1 signaling at transcriptional and translational levels via Smad4 and Smad7 in healthy and hyperoxic mice. RA can be
used to repair of TGFβ1-induced lung damage in hyperoxic mice, except for type1
pneumocytes differentiation.

PP150
Effect of Pirfenidone on pulmonary fibrosis due to Paraquat poisoning in rat
Soroush Seifirad 1 , Amirhossein Keshavarz 1 , Shima Aran 2 , Hamidreza Abbasi 1 ,
Shervin Taslimi 1 , Alireza Ghaffari 1 . 1 Pulmonary and Critical Care Research
Center, Tehran University of Medical Sciences, Tehran, Iran; 2 Radiology,
Massachusetts General Hospital, Boston, MA, USA
Background: An increased number of poisoning with occupational exposure
or suicidal attempts of Paraquat (PQ), is reported in recent years; no standard
treatment yet exists.
Objective: To evaluate the effectiveness of Pirfenidone (PF), a new anti
inflammatory-fibrosis agent, in the prevention of pulmonary fibrosis caused by
acute PQ poisoning in rats.
Methods: PQ toxicity, produced by intraperitoneal injection of 15 mg/kg PQ. Fifty
rats equally randomized into 5 groups. Three groups poisoned with PQ, treated
with vitamin A, E and N-acetylcysteine (PQ+Vit), Normal Saline (NS), and PF
(200 mg/kg IV). Two groups did not poisoned to evaluate probable PF toxicity.
On the 15th day of study, a semi-quantitative determination of lung fibrous was
done by the use of Ashcroft staging criteria on the lung sections.
Results: PF decreased PQ induced lung fibrosis significantly (P<0.001) while
Vitamin did not decrease the lung fibrosis (p=0.413).No advers effect was obsereved in PF treated/not poisoned group.Life expectancy decreased in PQ+NS and
PQ+Vit groups. Antioxidant treatment did not increase the survival. PF increased
the survival of rats, but it was not statistically significant.

PP151
Heat shock protein 27 modulate mesothelial and epithelial to mesenchymal
transition
G Wettstein 1 , PS Bellaye 1 , M Gleave 1 , B Crestani 2 , M Kolb 3 , C Garrido 1 ,
J Gauldie 3 , P Camus 1 , P Bonniaud 1 . 1 INSERM U866, Dijon, France; 2 INSERM
U700, Paris, France; 3 McMaster University, Hamilton, Canada
We have shown that adenoviral gene transfer of TGF-β1 (AdTGF-β1) to the pleura
induces a severe pleural fibrosis that invades the parenchyma. In this process,
mesothelial cells differentiate into myofibroblastes (α-SMA positive cells) through
an EMT-like process suggesting a key role of mesothelial cells in PF. Heat Shock
Protein 27 (HSP27), is a chaperon for actin. Its role in fibrogenesis is unknown.
Methods: Sprague Dawley rats received intrapleural injection of AdTGF-β1 or
AdDL (empty vector). Mesothelial Met-5A and A549 cells were treated with
rTGF-β1.
Results: In vitro: 1) mesothelial cells are susceptible to rTGF-β1 induced EMT
2) HSP27 is strongly linked to α-SMA during EMT 3) HSP27 overexpression
induces an EMT and siRNA mediated HSP27 inhibition blocks TGF-β1 induced
EMT and mesothelial cell migration. All experiment were reproduce on A549.
In vivo: 7 days after AdTGF-β1 injection, HSP27 and α-SMA are overexpressed
and colocalize in fibrotic sub-pleura areas. AdTGF-β1 rats treated by intrapleural
injections of OGX427 (AntiSens Oligonucleotide, ASO, directed against HSP27)
have a strong decrease a-SMA, cell migration and fibrosis development compare
to AdTGF-β1 rats treated with control ASO.
Conclusion: HSP27 plays a major role in EMT and could be a key target to inhibit
EMT in PF.
Work supported by: EU, 7th FP, HEALTH-F2-2007-202224 eurIPFnet, “Recherche
en santé Respiratoire” et la SPLF.

PP152
Effects of lipoxinA4 (LXA4) on alveolar epithelial wound repair and cell
survival
Shengxing Zheng 1,2 , Vijay D’Souza 1 , David Thickett 1 . 1 Department of Clinical
Respiratory Sciences, University of Birmingham, Birmingham, United Kingdom;
2
Department of Anesthesia, Yu Ying Er Tong Yi Yuan, Wen Zhou, China
The pathological changes seen in acute lung injury (ALI) comprise diffuse alveolar
and capillary damage; and alveolar epithelial cell apoptosis. As the endogenous
“braking signal” for inflammation, lipoxins are able to attenuate airway inflammation. We hypothesised that lipoxinA4 (LXA4) has a trophic role to protect against
alveolar epithelial damage and promote repair.
A549 cells and primary alveolar type II cells (ATII) were mechanically wounded
using a scratch wound assay. Wound repair with or without LXA4 was assessed
by video microscopy. Cell proliferation was measured by BRDU incorporation.
Cells were incubated with FasL alone or with LXA4 for 24 hours. Cell viability
was measured using cell titer.
LXA4 increased wound repair in A549 and ATII cells in a dose-response manner.
BRDU incorporation was similarly increased supporting a proliferative effect of
lipoxinA4 Fig. 1. sFasL induced cell death was reduced by addition of 100nmol/l
LXA4 (p=0.001) when added before or up to 1.5 hours after addition of sFasL
suggesting that LXA4 reduced apoptotic cell death. sFasl inhibited proliferation
of ATII in actions that were blocked by lipoxinA4.

Figure 1. Wound closure in human alveolar epithelial cells.

Our data suggests that lipoxinA4 may have therapeutic potential in ALI to promote
alveolar epithelial repair and prevent FasL induced apoptotic cell death in addition
to its known anti-inflammatory effects.

Figure 1

Conclusion: In this study, PF was able to significantly inhibit pulmonary fibrosis,
which is the most common late complication of acute PQ poisoning.
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PP153
Effects of the Hedgehog (Hh) pathway inhibitor GDC-0449 on lung cancer
cells and cisplatin resistant lung cancer cells are mediated by lung cancer
stem cells (SPs)
Fei Tian 1 , Josef Mysliwietz 2 , Joachim Ellwart 2 , Amanda Tufman 1 ,
Albrecht Bergner 1 , Rudolf Huber 1 . 1 Division of Respiratory Medicine,
Medizinische Klinik-Innenstadt, Ludwig-Maximilians-University, Munich,
Germany; 2 Hämatologikum, HelmholtzZentrum, German Research Center for
Environmental Health, Munich, Germany

PP156
A-kinase anchoring proteins (AKAPs) coordinate IL-8 release by airway
smooth muscle (ASM) cells via the β2-adrenoceptor (β2AR)
WJ Poppinga 1 , LJ Holtzer 1,2 , E Klussmann 2 , MC Michel 3 , AJ Halayko 4 ,
W Timens 5 , M Schmidt 1 , H Maarsingh 1 . 1 Mol Pharmacol, Groningen,
Netherlands; 2 MDC, Berlin, Germany 3 Clin Devel, BI Pharma, Netherlands;
4
Physiol, Manitoba, Canada; 5 Pathol, Groningen, Netherlands

We aimed at investigating if Hh pathway inhibitor GDC-0449 is effective in
the lung cancer cell lines HCC (adeno-carcinoma) and H1339 (small cell lung
carcinoma) and also the corresponding cisplatin resistant lung cancer cells, and if
possible effects of GDC-0449 are mediated via SPs. GDC-0449 inhibited concentration dependently cell growth in both lines, and also cisplatin resistant cells. In
HCC and H1339 SPs of 0.57 and 0.46 % could be identified, respectively, while
in cisplatin resistant cell lines, those were identified as 2.8% and 3.4%, which
were significantly higher than the non-cisplatin-resistant lung cancer cell lines. In
both cisplatin resistant and non-resistant cells, SP but not non-SP cells were able
to repopulate the original tumour population. The Hh receptor smoothened was
detectable in SP but not in non-SP cells, showing activation of Hh only in SP.
GDC-0449 considerably reduced SP in HCC and H1339 cells, and also in cisplatin
resistant HCC and H1339 cells. We demonstrate for the first time that GDC-0449
effectively reduces cell growth in lung cancer cell lines, and remarkable in cisplatin
resistant lung cancer cells. This effect is mediated by inhibition of stem cell-like
SPs.

β2-agonists alleviate broncho-obstruction in COPD by increasing cAMP-dependent
PKA/Epac activation in ASM. PKA and Epac both reduce cigarette smoke extract
(CSE)-induced IL-8 release from ASM. AKAPs function as docking sites for
cAMP signaling proteins and create cAMP compartments. Interestingly, AKAP5
and -12 are involved in β2AR de- and resensitization, respectively. We studied
AKAP expression profiles in CSE-exposed ASM and lung tissue of COPD patients
and determined IL-8 release as functional readout. Human ASM express AKAP5,
-12 and -9. CSE downregulated expression of AKAP12 and AKAP5, but not
AKAP9. In lung tissue of COPD patients, all these AKAPs were downregulated.
In ASM, fenoterol dose-dependently decreased IL-8 release, as observed by direct
activation of PKA and (only marginally) Epac. IL-8 release was augmented by
st-Ht31, an AKAP inhibitor. In the presence of st-Ht31, fenoterol was unable to
reduce IL-8, whereas the direct PKA activator was still fully effective. St-Ht31
fully prevented the inhibitory effect of fenoterol on CSE-induced activation of
ERK, known to underlie IL-8 release, demonstrating that AKAPs direct β2-agonistinduced cAMP signaling towards ERK. In conclusion, AKAPs are expressed in the
airways and coordinate the communication between β2AR, cAMP effectors and
ERK in reducing CSE-induced IL-8 release. The alterations in AKAP expression
could therefore contribute to COPD and affect treatment.

PP154
Evaluation of the cellular and molecular mechanisms involved in the
anti-inflammatory effects of aerobic exercise in a murine model of asthma
Rodolfo de Paula Vieira 1 , Rodolfo de Paula Vieira 1 , Marco Idzko 2 . 1 Clinical
Medicine (LIM 20), University of Sao Paulo, School of Medicine, Sao Paulo,
Brazil; 2 Pneumology, University Hospital Freiburg, Freiburg, Germany

PP157
Calreticulin is a negative regulator of bronchial smooth muscle cell
proliferation
Pieter Borger, Nicola Miglino, Michael Tamm, Michael Roth. Biomed &
Pulmonary Cell Research, University Hospital Basel, Basel, Switzerland

Aims: Investigate the participation of ATP, airway epithelial cells and dendritic
cells on the anti-inflammatory effects aerobic exercise in a model of chronic
allergic airway inflammation.
Methods and results: C57Bl/6 mice (n=10) were divided in Control, Exercise,
OVA and OVA+Exercise groups, submitted to a chronic OVA protocol and to exercise for 4 weeks. OVA increased the levels of ATP in BALF, which was abolished
by exercise. Exercise also reduced the number of eosinophils in BALF and also in
the airway wall, beyond the expression of MUC5AC and the collagen deposition.
These effects of exercise in sensitized animals were followed by reduced BALF
levels of IL-4, IL-5, IL-6, IL-13 and increased levels of IL-12p70 and IL-10,
and also by reduced levels of IL-4, IL-5 and IL-13 in re-stimulated mediastinal
lymphnodes. Exercise also reduced the expression of P2r in airway epithelial cells.
DCs stimulated with OVA, obtained from exercised animals presented reduced
expression of MHC-II and also decreased production of IL-6, KC, IL-12p70 when
compared with DCs obtained from non-exercised mice.
Conclusion: We conclude that aerobic exercise reduced chronic airway inflammation could be partially attributed to reduced levels of ATP and epithelial expression
of P2r in the airways and also to reduced maturation and function of dendritic
cells.

Background: The ratio of C/EBPα isoforms (p42/p30) regulate proliferation and
differentiation of cells. C/EBPα expression is controlled by translation by calreticulin which directly binds to a CEBPA mRNA loop. Here, we determined the
effects of steroids and long-acting β2-agonists on calreticulin and the p42/p30 ratio
in primary human bronchial smooth muscle cells (BSMC).
Methods: BSMC lines (n=5) from healthy human lung tissue were grown with
or without fetal bovine serum (5% FBS). In cells depleted of calreticulin (siRNA)
we studied the effect of 100μM budesonide and 100μM formoterol on calreticulin
and C/EBPα expression at 24 and 96 hrs. Proliferation was determined at 96 hrs.
Results: BSMC expressed calreticulin and C/EBPα. Stimulation with 5% FBS
significantly increased proliferation and calreticulin expression, while it decreased
the p42/p30 ratio (p<0.05). Calreticulin siRNA increased the p42/p30 ratio in
non-stimulated BSMC and inhibited PDGF-BB-induced proliferation of BSMC
(p<0.05). Formoterol but not budesonide increased calreticulin expression. Neither
budesonide nor formoterol restored C/EBPα p42 expression.
Conclusions: Modulation of calreticulin levels may provide a novel target to
reduce BSMC remodeling.
Supported by grants of: the Swiss National Science Foundation (#310030-133109
& #310030-130740) and G&J Bangerter Ryhner-Stiftung (8472/HEG-DSV).

PP155
The interaction of endothelial progenitor cells and pulmonary artery smooth
muscle cells in PAH: A further step in understanding vascular remodeling?
Susanna Desole 1 , Silvia Blunder 2 , Katharina Cima 1 , Christian M. Kähler 1 .
1
Pneumology/USPH Innsbruck, Department of Internal Medicine I, Medical
University Innsbruck, Innsbruck, Austria; 2 Rheumatology, Department of Internal
Medicine I, Medical University Innsbruck, Innsbruck, Austria

PP158
Progressing sarcoidosis is associated with the upregulated expression of
interleukin (IL)-23 and its receptor IL-23R
Tereza Tomankova, Regina Fillerova, Vitezslav Kolek, Monika Zurkova,
Martin Petrek, Eva Kriegova. Palacky University, Olomouc, Czech Republic

In contrast to suggested beneficial effects of endothelial progenitor cells (EPCs) on
vascular remodelling in pulmonary hypertension (PH), EPCs might even be harmful
by e.g. stimulating pulmonary artery smooth muscle cells (paSMC) proliferation.
We investigated the effects of EPCs on paSMCs.
Rat bone marrow EPCs were cultured under different growth conditions (0.5% and
10% FCS). Supernatants were collected after 8h and tested for growth stimulating
capacity on paSMCs. Proliferation was measured by colorimetry after 48h of
incubation. Supernatants were analyzed for their content of key peptides of PH
by ELISA. Cell surface receptor activation in SMCs was detected by intracellular
Ca2+ flux.
EPC supernatants stimulate SMCs proliferation. This effect was significantly
higher if supernatants from EPCs cultured in 10% FCS were used. In supernatants
detected proteins included VEGF and endothelin-1. Stimulation of Fura-2 loaded
paSMCs with EPC supernatants led to an increase in intracellular Ca2+ comparable
to the effects of pure ET-1.
EPC supernatants significantly stimulate the proliferation of paSMCs. It could
be suggested that homing of EPCs to vascular lesions as seen in PH might be
potentially deleterious.

Sarcoidosis is a Th1/Th17 multisystem inflammatory disease.Recent study showed
association ofIL-23Rpolymorphisms withprogressing sarcoidosis. However, there
is limited information about the expression profiles of IL-23R and IL-23 in
sarcoidosis and its association with IL-23R genotypes.
We, therefore, investigated mRNAexpression profiles of IL-23R/IL-23in bronchoalveolar (BAL) cells from74 Czech patients with sarcoidosis (S) and 17 control
subjects (C) by quantitative RT-PCR.
When compared to control subjects, sarcoid BAL cells expressed higher mRNA
levels of IL-23R (p=0.0000001) andIL-23 (p=0.002). Moreover,IL-23 mRNA expression correlated with elevated IL-23R expression in sarcoidosis (p=0.001).
When comparing patient subgroups according to disease outcome after 2 year’s
follow-up, higher number of IL-23R transcripts was observed in patients with progressing sarcoidosis than in those with remitting disease (p=0.01); no difference
was observed in IL-23 expression.Investigations onassociation between IL-23R
expression and genotypesare ongoing.
In conclusion, gene expression of IL-23 and IL-23R was upregulated in sarcoid
BAL cells. The progressing sarcoidosis was associated with higher number of
IL-23R transcripts than remitting disease. Functional studies to prove possible role
of IL-23/IL-23R pathway in regulating inflammation and tissue repair are needed.
Grant support: IGA MZ CR NS/11117, PU LF_2010_008, CZ.1.05/2.1.00/01.0030.
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PP159
Angiotensin1-7 attenuates pulmonary neutrophil influx and pulmonary
hypertension-induced right ventricular hypertrophy in neonatal hyperoxic
lung and heart injury in rats
Gerry T.M. Wagenaar, El Houari Laghmani, Yvonne P. de Visser, Frans
J. Walther. Pediatrics, Laboratory of Neonatology, Leiden University Medical
Center, Leiden, Netherlands
Cyclic angiotensin peptide 1-7 (cAng1-7), a selective ligand for the MAS oncogene receptor, may be a novel therapeutic agent for neonatal chronic lung disease
(CLD) or bronchopulmonary dysplasia by counterbalancing the adverse effects of
the potent vasoconstrictor angiotensin 2, including pulmonary inflammation and
arterial hypertension (PAH)-induced right ventricular hypertrophy (RVH).
We determined the cardiopulmonary effects of cAng1-7 in neonatal rats with
hyperoxia-induced CLD in 2 models:a prophylactic and an injury-recovery
model.Parameters investigated include lung and heart histopathology, fibrin deposition, and differential mRNA expression in the lungs of key genes involved in
inflammation, coagulation and alveolar development.
Prophylactic treatment with cAng1-7 for 10 days improved cardiopulmonary injury
by reducing alveolar septum thickness, medial wall thickness of small arterioles
and the influx of neutrophils, and preventing RVH. cAng1-7 did not reduce alveolar
enlargement, the pulmonary influx of macrophages, fibrin deposition and vascular
alveolar leakage. In conclusion, cAng1-7 attenuates cardiopulmonary injury by
reducing acute lung injury and reversing PAH-induced RVH, but does not affect
alveolar and vascular development in neonatal rats with experimental CLD.

PP160
The cell-penetrating P1pal-12 pepducin limits pulmonary fibrosis in the
murine bleomycin model
C. Lin, J.W. Duitman, K. Borensztajn, C.A. Spek. CEMM, Academisch Medisch
Centrum (AMC), Amsterdam, Netherlands
Idiopathic pulmonary fibrosis is the most devastating fibrotic diffuse parenchymal lung disease which remains refractory to available pharmacological therapies.Therefore, novel treatment options are urgently required. Protease-activated
receptor (PAR)-1 is a heptahelical G protein-coupled receptor that mediates critical
signaling pathways in pathology. Interestingly, bleomycin-induced lung fibrosis
was shown to be diminished in PAR-1 deficient mice. We thus hypothesized that
pharmacological PAR-1 inhibition may be an interesting therapeutic approach to
combat pulmonary fibrosis. Consequently, we explored the effect of P1pal-12 (a
pepducin blocking the PAR-1/G-protein interaction) during the development of
lung fibrosis induced by intranasal instillation of bleomycin. We show that once
daily treatment with 0.5, 2.5 or 10 mg/kg P1pal-12, reduced severity and extent
of fibrotic lesions in a dose-dependent manner (2.5 and 2 fold reduction with 2.5
and 10 mg/kg). These findings correlated with significant decreases in fibronectin,
collagen and α-SMA mRNA expression levels in treated mice. Moreover, fibrin
deposition in the lungs was reduced by 26% ± 3% (p<0.05) in 2.5 mg/kg treated
mice compared to untreated controls. Finally,P1pal-12 reduced bleomycin-induced
IL-6 and MCP-1 levels in lung homogenates by 65±3% (p<0.01) and 36±3%
(p<0.05) respectively. Overall, our data show that P1pal-12 limits lung fibrosis
suggesting that targeting PAR-1 may be a promising therapeutic strategy for
pulmonary fibrosis.

PP161
Synbiotics reduce airway inflammation and improve airway function in a
mouse model for COPD
Gillina Bezemer 1 , Mara Diks 1 , Jeroen van Bergenhenegouwen 1,2 ,
Johan Garssen 1,2 , Paul Henricks 1 , Aletta Kraneveld 1 , Gert Folkerts 1 .
1
Pharmacology UIPS, Utrecht University, Utrecht, Netherlands; 2 Danone
Research, Centre for specialised Nutrition, Wageningen, Netherlands
Background: Gut health plays an important role in maintaining immunity in
and beyond the gastro-intestinal tract. Respiratory disorders can be influenced
by disturbed gut microbiota. Chronic obstructive pulmonary disease (COPD) is
disease is characterized by a progressive airflow limitation caused by an abnormal
inflammatory response. Aim of this study is to investigate the effectiveness of
dietary fibers and lactic acid producing bacteria in a mouse model for COPD.
Methods: BALB/c mice were instilled intra nasally (i.n.) with LPS, 3x per week
for 16 days. Mice were treated 5x per week by intra-gastric supplementation

Figure 1. Study design.

Figure 2. Airway function.

with: 1) Prebiotic fiber mixture (GOS/FOS), 2) Probiotic Bifidobacterium or 3)
Synbiotic combination. Broncho alveolar lavage samples were analyzed for airway inflammation. Airway function was measured in anesthetized mechanically
ventilated mice.
Results: Treatment with either GOS/FOS or GOS/FOS combined with Bifidobacterium was able to reduce the influx of macrophages and neutrophils into BAL
fluid. Probiotics without GOS/FOS were not able to modulate airway inflammation
in this model. Only treatment with synbiotics was able to attenuate LPS induced
reduction in airway function.
Conclusion: A combination of Bifidobacterium and GOSFOS might be beneficial
in COPD.
This study was performed within the framework of Dutch TI-Pharma.

PP162
Imaging Wnt/β-catenin signalling in an ex vivo tissue culture model of lung
repair
Franziska Uhl, Melanie Königshoff. HMGU, Comprehensive Pneumology Center,
Munich, Germany
Emphysema is a pathophysiological hallmark of COPD and characterized by
airspace enlargement and impaired alveolar repair processes. Recently, decreased
Wnt/β-catenin signalling has been linked to emphysemateous changes in human
disease and animal models thereof. Here, we aim to further decipher the underlying
mechanisms and image structural changes involved in lung repair processes.
We applied an ex vivo tissue culture model from wildtype (C57Bl/6) and Wnt
reporter mice (Bat-/TopGal) subjected to elastase treatment or PBS. Tissue slices
(300 μm) generated using a vibratome were viable in culture for up to 7 days ex
vivo (WST-1: d3 211±68% vs. d7 241±67%). Structural integrity of control (C)
and emphysemateous (E) lung slices was determined by qPCR and immunofluorescence for lung specific cellular markers as well as live tissue imaging. Functional
Sftpc was decreased in E lung slices compared with control and further decreased
over time shown by ELISA (d1: 135±19 ng/ml C vs. 82±17 ng/ml E). Wnt
signalling activation by LiCl led to an increase in Sftpc expression accompanied
by increased β-galactosidase staining in alveolar regions and upregulated target
gene expression, such as Axin2, Dkk2 or Lef1.
Emphysemateous tissue slices closely reflect COPD-like changes in vivo. Lung
slices are viable up to 7 days ex vivo allowing determination of structural changes
and cell fate in the diseased lung upon signal pathway modification.

PP163
Altered angiogenic potential of ASMC from asthmatic patients
Laura Keglowich, Emmanouil Kyriakakis, Maria Philippova, Thérèse J. Resink,
Michael Tamm, Michael Roth, Pieter Borger. Department Biomedizin,
Universitätsspital Basel, Basel, Switzerland
Airway remodelling is a key pathology in asthma which causes changes of the
airway wall structure, including thickening of airway smooth muscle (ASM) bundles and increased vascularisation. Increased airway wall cells require oxygen and
nutritions which are delivered by blood vessels. Understanding the mechanism of
neo-vascularisation therefore may lead to novel therapeutic strategies to counteract
remodelling. The capacity of ASM cells (ASMC) of asthmatics and non-asthmatics
to induce endothelial cell sprouting was determined. Asthma specific expression
of angiogenic factors was determined by protein array (43 proteins), and increased
expression was confirmed by ELISA. Conditioned Medium (CM) from ASMC
cells was tested by endothelial cell sprouting assay. CM of asthma patient derived ASMC induced more sprouting compared to CM derived from controls.
The asthma specific increased CXC-chemokines ENA-78, GRO-alpha and IL-8
were confirmed by ELISA. Our results indicate that the angiogenic potential of
ASMC of asthma patients is higher compared to that of control ASMC. The
ELR+-chemokines ENA-78, GRO-alpha and IL-8 were upregulated in asthmatics
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and might therefore contribute to neo-vascularisation. Counteracting this process
may lead to novel therapies in asthma. (SNF 320030_124905/1.)

PP164
The repair of monocyte-derived neohepatocytes from alpha1 antitrypsin
deficient patients
Gillian McNab 2 , Robert Stockley 1 . 1 Lung Investigation Unit, Queen Elizabeth
Hospital, Birmingham, United Kingdom; 2 Centre for Translational Research,
University of Birmingham, Birmingham, United Kingdom
This study explores the culture of monocyte-derived neohepatocytes from PiZ
alpha1 antitrypsin deficient (a1ATD) patients and homologous replacement using
small DNA fragments (SDFs) to correct the Z defect.
Monocytes from 3 patients were de-differentiated with MCSF and IL3 and then
differentiated into neohepatocytes with FGF-4. Albumin, urea and a1AT were
measured. SDF enclosing the normal sequence at the PiZ mutation site was generated from genomic DNA of a healthy volunteer. SDFs were transfected into
neohepatocytes and cDNA checked for the M or Z message.
No albumin was detected from monocytes. Neohepatocytes secreted 250±50
mg/dL albumin/24h. Monocytes secreted both urea (5±2 μg/dL) and a1AT
(272±42 ng/ml) over 24h. Neohepatocytes secreted 103±30 μg/dL urea and
311±34 ng/ml a1AT.
Neohepatocytes generated PCR products from Z primers. M SDF treated neohepatocytes generated bands using M primers, indicating the generation of a corrected
transcript.
Control transfected neohepatocytes produced a1AT (163±42ng/ml), whereas M
SDF transfection significantly increased secretion (173±41ng/ml/24h, p=0.046).

PP165
Compression stimulates TGFβ2 release from asthmatic primary bronchial
epithelial cells
C Grainge, E Swindle, P Howarth, D Davies. Faculty of Medicine, University of
Southampton, Southampton, United Kingdom
Bronchoconstriction leads to mechanical stress and airway remodelling. Bronchial
epithelial cells (BECs) respond to this stress by inducing profibrogenic responses;
whether this is similar in asthmatic and non-asthmatic populations is unknown.
Hypothesis: Primary BECs from asthmatic and healthy donors respond similarly
to mechanical stress by release of TGFβ2.
Method: Bronchial brushings from healthy (n=9) and asthmatic (n=9) volunteers
were obtained at bronchoscopy and grown at an air liquid interface. These cultures
were apically compressed using 5%CO2 in air at 30cm of water pressure for 1 hr,
or sham compressed. After 24 hr, total TGFβ2 was measured in the basolateral
medium.
Results: TGFβ2 concentrations were similar in medium from healthy (median 203
(144-272 (IQR)) pg/ml) or asthmatic (246 (162-277) pg/ml) cells following sham
compression (p=0.67). Real compression caused no change in normal cells (median
254 (138-282) pg/ml)(p=0.68) whilst asthma-derived cells increased their TGFβ2
release to 299 (205-365) pg/ml (p=0.02). The sham/real compression change was
66 (25-111) pg/ml in asthmatics and 12 (-36-49) in the healthy group (p=0.04).
Conclusion: BECs from asthmatic patients respond differently than healthy controls to compression in vitro mimicking bronchoconstriction suggesting there are
at least two abnormalities in the asthmatic airway; initial bronchoconstriction, and
the epithelial response to it.

PP166
Repair of the very immature lung following brief, injurious mechanical
ventilation commences within 24 hours
Nadine Brew 1 , Stuart Hooper 2,3 , Megan Wallace 2,3 , Richard Harding 1 . 1 Dept. of
Anatomy and Developmental Biology, Monash University, Melbourne, Australia;
2
Dept. of Obstetrics and Gynaecology, Monash University, Melbourne, Australia;
3
Monash Instute of Medical Research, Monash University, Melbourne, Australia

PP167
Over-expression Of THIL17-related cytokines in bronchial and nasal
submucosa in severe asthma
F Ricciardolo 1 , S Benedetto 1 , A Di Stefano 2 , GM Massaglia 3 , G Favatà 3 ,
G Ciprandi 4 . 1 Dept. Clin. Biol. Sciences, Torino University, Torino, Italy;
2
IRCCS, Fond. Maugeri, Novara, Italy; 3 AOU, S. Luigi, Torino, Italy; 4 IRCCS, S.
Martino, Genova, Italy
In severe asthma neutrophil recruitment in bronchial submucosa is associated with
steroid resistance.
We evaluated the differences in T helper type 17-related cytokines expression in
bronchial/nasal submucosa between severe asthmatics (SA) and mild asthmatics
(MA).
Inflammatory cells and IL-17-related cytokines were counted by immunohistochemistry in bronchial (BS) and nasal (NS) sub-mucosa from 20 SA and 20
MA.
BS of SA showed an increase in neutrophils, lymphocytes CD4+ and CD8+
(p<0,05).IL17-A+, IL17-F+ and IL-22+ cells in SA were heightened (p<0,05).
FEV1 negatively correlated with CD8+, neutrophils andIL 22+ cells in BS;
neutrophils correlated with IL 17F+ cells and CD8+.
In NS of SAlymphocytes CD4+, CD8+,mast cells, macrophages, IL-17A+, IL17F+, IL-21+ and IL-22+ cells increased (p<0,01). CD4+, IL-17F+ and IL-22+
cells in BS correlated positively with the equivalent cells in NS.
SA is characterized by the involvement of IL-17 pathway in the progression to
steroid-resistant inflammatory process.

PP168
Endogenous retinoic acid signalling in the adult human lung
JP Ng-Blichfeldt, M Griffiths, U Griesenbach, M Hind. Critical Care, Imperial
College, London, United Kingdom
Retinoic acid (RA) signalling is critical for lung morphogenesis, and RA administration has the striking ability to induce full alveolar regeneration in animal
models of emphysema. A recent clinical trial involving an RA receptor-gamma
(RAR-g) agonist has shown beneficial effects in emphysema patients with disease
localized to the lower lobes (TESRA study, to be published 2012). This presents
manipulating the RA pathway as a promising approach for initiating therapeutic
lung regeneration. However to date a detailed investigation into endogenous RA
signalling in human lung has not been performed. Here we provide novel evidence
that all components of the RA pathway are expressed including RA receptors,
binding proteins, and RA synthesizing and metabolising enzymes, in both healthy
adult human distal lung tissue and in isolated human alveolar type 2 (AT2) and
vascular endothelial cells, which play crucial roles in the regenerative response. We
have also developed a high performance liquid chromatography (HPLC) method
to identify endogenous human lung retinoids. Finally we are currently developing

Figure 1. RA synthesizing enzyme retinaldehyde dehydrogenase (RALDH) 1,2 and 3 expression
in primary human ATII and Vascular endothelial cells.

Background: Very preterm infants often require mechanical ventilation (MV).
This intervention can cause lung injury that contributes to bronchopulmonary
dysplasia. To investigate mechanisms of injury and repair in we have developed a
novel method of ventilating the lungs of fetal sheep. Using this model MV-induced
injury resolves within 15d, but it is not known when repair starts.
Methods: Pregnant sheep at 110d and 125d gestational age (GA; term=147dGA)
underwent aseptic surgery in which the fetal trachea was intubated and fetal lungs
ventilated for 2h with an injurious MV protocol. Ewes and fetuses remained
healthy until necropsy, performed 1d later. Unventilated fetuses were controls,
n=6.
Results: Following MV, severe lung injury was present at 1d. At 1d potential repair
genes (metallothionein and urokinase receptor) mRNA levels were increased in
MV lungs at both stages of development. There was no difference in the mRNA
levels of early response genes (CTGF, CYR-61, and EGR-1) and inflammatory
genes (IL-1β, IL-6, IL-8 and TNFα).
Conclusions: Following MV injury, repair processes, commencing with normalisation of early response and inflammatory gene expression and the activation of
repair genes, occurs within 24h.
Figure 2. Endogenous retinoids in human lung tissue.
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lung regeneration models including an in vitro AT2 scratch wound assay, human
lung tissue explant culture, and an ex vivo lung perfusion model, in order to
investigate the functional impact of RA on regeneration (Figs. 1, 2).
Our data provides a platform for future mechanistic studies into the role of RA
signalling during the regenerative process

PP169
TGF-β1 modulates integrin α5β1 expression through regulation of zyxin in
alveolar epithelial cells
Nikica Mise 1 , Haiying Yu 1 , Naftali Kaminski 2 , Oliver Eickelberg 1 .
1
Comprehensive Pneumology Center, HMGU, Munich, Germany; 2 Interstitial
Lung Diseases, University of Pittsburgh, Pittsburgh, USA

Figure 1. Cell hierarchy in the trachea.

Enhanced TGF-β1 signalling contributes to epithelial to mesenchymal transition
(EMT), the reversible phenotypic switching of epithelial to fibroblast like cells.
EMT is process implicated in the development of fibrosis and cancer. TGF-β1 is
an important regulator of these processes. We have performed a Smad3 chromatin
immunoprecipitation screen in the alveolar epithelial A549 cells and identified
the zyxin gene as a novel target of TGFβ1/Smad3 dependent signalling. Zyxin
protein mostly concentrates at focal adhesions, cell junctions and along the actin
cytoskeleton.
Induction of EMT by TGF-β1 in A549 cells was assessed by reduction of the epithelial cell markers and marked induction of the mesenchymal markers. This effect
was accompanied by a phospho Smad3 dependent expression of zyxin. Knockdown
of zyxin revealed dissregulated A549 cell junction stability and alterations in focal
adhesion formation, as analyzed by confocal laser scanning microscopy. Further,
TGF-β1 treatment of zyxin depleted cells displayed significantly increased integrin
α5β1 expression levels accompanied by enhanced adhesion to the extracellular
matrix and increased cell motility.
The zyxin was identified as a novel target of TGF-β1/Smad3 dependent gene
expression. TGF-β1 induced zyxin expression is important for balancing integrin
α5β1 expression, cell adhesion and motility in A549 cells.
PP170
BMDMSCs effectively reduced lung inflammation in TDI-induced murine
asthma model
Ansoo Jang, Shin-Wha Lee, Sung-Woo Park, Do-Jin Kim, Seong-Kyu Park,
Choon-Sik Park. Internal medicine, Soonchunhyang University Hospital,
Bucheon, South Korea
Purpose: The transfer of bone marrow-derived mesenchymal stem cells (BMDMSCs) to the injured lungs is a possible treatment for severe asthma. This study
investigated the therapeutic effects of BMDMSCs in airway remodeling and
inflammation in an experimental TDI-induced asthma animal model.
Methods: BMDMSCs were transferred into rats after TDI treatment. BAL cell
profiles, histological changes including an inflammatory index and goblet cell
hyperplasia, and the airway response to methacholine using plethysmography
were analyzed. Smooth muscle actin (SMA) and PCNA protein expression were
observed in lung tissue using immunohistochemical staining. The collagen content
was measured in lung tissue sections and lung extracts.
Results: The numbers of inflammatory cells in BAL fluid, histological inflammatory index, airway response to methacholine, number of goblet cells, and amount of
collagen were increased in TDI-treated rats compared with sham rats. BMDMSC
transfer significantly reduced the TDI-induced increase in the inflammatory index and numbers of eosinophils and neutrophils in BAL fluid to levels seen in
sham-treated rats (P<0.05). BMDMSC transfer significantly reduced the number
of goblet cells, collagen deposition, and immune staining for SMA and PCNA
with concomitant normalization of the airway hyperresponsiveness.
Conclusions: The systemic transfer of BMDMSCs effectively reduced TDIinduced airway responsiveness, airway inflammation and remodeling.

Figure 2. Cell fate determination assay.

tracheal organ culture model and observing the effect on cell fate (Fig. 2). Of the
13 TFs screened so far, 7 activated ciliated cell fate, 3 inhibited it and 3 had no
effect on it.
We plan to finish the screen, and generate a gene regulatory network model
describing the molecular circuitry controlling ciliated cell fate determination.

PP172
Beta-catenin determines upper airway progenitor cell fate and pre-invasive
squamous lung cancer progression by modulating epithelial-to-mesenchymal
transition
Adam Giangreco, Liwen Lu, Vitor Teixeira, Elizabeth Sage, Karen Groot,
Charles Vickers, Jeremy George, Sam Janes. Centre for Respiratory Research,
University College London, London, United Kingdom
Human lung squamous cell carcinomas (SCC) are a leading cause of death, and
whilst evidence suggests that basal stem cells drive SCC initiation and progression,
the mechanisms regulating these processes remain unknown. In this study we show
thatb-catenin signalling regulates basal progenitor cell fate and subsequent SCC
progression. In a cohort of preinvasive SCCs we established that elevated basal
cellb-catenin signalling is positively associated with increased disease severity,
epithelial proliferation, and reduced intercellular adhesiveness. We demonstrate
that transgene-mediatedb-catenin inhibition within keratin 14-expressing basal
cells delayed normal airway repair while basal cell-specificb-catenin activation increased cell proliferation, directed differentiation, and promoted elements of early
epithelial-to-mesenchymal transition (EMT) including increased Snail transcription
and reduced E-cadherin expression. These observations are recapitulated in normal
human bronchial epithelial cells in vitro following both pharmacologicalb-catenin
activation and E-cadherin inhibition, and mirrored our findings in preinvasive
SCCs. Overall the data show that airway basal cellbeta-catenin determines cell fate
and its mis-expression is associated with the development of human lung cancer.

PP173
Protease-activated receptor-2 activation triggers alveolar epithelial to
mesenchymal cell transition
Keren Borensztajn 1 , Arnold Spek 1 , Maikel Peppelenbosch 2 . 1 Center for
Experimental and Molecular Medicine, Academic Medical Center, Amsterdam,
Netherlands; 2 Gastroenterology, Erasmus Medical Center, Rotterdam,
Netherlands

PP171
Elucidating the regulatory network controlling cell fate determination of
airway ciliated cells
Julie Watson, Emma Rawlins. Gurdon Institute, University of Cambridge,
Cambridge, United Kingdom
The stem cells of the postnatal mouse airway epithelium have recently been identified, but the molecular mechanisms underlying their fate decisions are unknown.
In the conducting airways, secretory cells self-renew and generate ciliated cells
(Rawlins, E.L. et al. Cell Stem Cell 2009; 4:525-34) and in the trachea, basal
cells self-renew and generate both secretory and ciliated cells (Rock, J.R. et al.
PNAS 2009; 106:12771-5) (Fig. 1). We aim to elucidate the regulatory network
controlling cell fate decisions in airway stem cells. Our specific objective in this
project is to identify the transcription factors that mediate the decision of stem
cells to generate terminally differentiated ciliated cells.
Stem cell activity is hard to study in adult lungs, due to slow turnover of the
epithelium. We are therefore using the developing mouse airway as a model
system. Microarray analysis identified >30 transcription factors (TFs) that are
enriched in terminally differentiated ciliated cells, compared to stem cells. Ciliated
cell-specific expression of these genes was confirmed by in situ hybridization. We
are studying the function of the TFs by overexpressing them in a unique embryonic

Idiopathic pulmonary fibrosis (IPF) is the most devastating form of fibrotic lung disorders. Fibroblast foci, the hallmark of IPF, have been shown to partially originate
from lung epithelial cells via epithelial-mesenchymal transition (EMT). Aberrant
reactivation of pulmonary developmental signaling pathways triggers EMT in IPF,
but the extracellular signals and cellular receptors involved remain elusive. We
recently showed that protease-activated receptor 2 (PAR-2), a pleiotropic cellular
receptor, is instrumental in IPF. Here, we explore the role of PAR-2-induced EMT.
In lung biopsies of IPF patients, double immunostaining revealed a colocalization
of PAR-2 with epithelial cells expressing both epithelial (cytokeratins) and mesenchymal (vimentin) markers. In vitro, in human lung carcinoma-derived alveolar
epithelial cell line (A549), PAR-2 activation with trypsin or its synthetic agonist peptide (AP) leads to the acquisition of fibroblast-like morphology. Western
blots analyses of PAR-2 stimulated A549 cells showed an upregulation of the
myofibroblast markers alpha-actin (aSMA) and vimentin, collagen secretion and
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beta-catenin upregulation. Immunofluorescence confirmed beta-catenin translocation to the nucleus subsequently to PAR-2 activation. Beta-catenin inhibition
prevented PAR-2-induced expression of aSMA. In conclusion, PAR-2 directly triggers EMT in vitro in epithelial cells via beta-catenin upregulation. These results
may be clinically relevant in IPF.

PP174
Pluripotent stem cells express HGF in fibrotic lungs
Amiq Gazdhar 1 , Njomeza Susuri 1 , Mathias Gugger 1 , Thomas Geiser 1 . 1 Division
of Pulmonary Medicine, University Hospital Bern, Bern, Switzerland;
2
Department of Pathology, University of Bern, Bern, Switzerland
Idiopathic pulmonary fibrosis (IPF) & fibrotic nonspecific interstitial pneumonia
(NSIP) are progressive diseases. Hepatocyte growth factor (HGF) is a multipotent growth factor & plays important role in epithelial repair. We studied the
expression of HGF in fibrotic lungs & characterized HGF producing cells. Immunohistochemistry was performed using HGF & cMet receptor antibodies, & a
panel of antibodies to characterize HGF positive cells on paraffin embedded lung
tissue from patients. More HGF positive cells were detected in NSIP compared
to UIP located mainly in the interstitial space close to the fibrotic area. A close
cellcell contact of the HGF+ve cells with the injured epithelium in fibrotic areas
was observed.NSIP lungs expressed more cMet positive alveolar epithelium.The
HGF+ve cells also stained for CD105, CD44, CD90 suggesting their mesenchymal
origin. Their origin was traced to bone marrow due to CXCR4 positivity.The
HGF expressing stem cells also co stained for Nanog & OCT3/4 indicating their
pluripotent nature. HGF+ve cells in fibrotic lungs are mesenchymal, originating
from the bone marrow & are pluripotent stem cells. More HGF positive cells
are present in NSIP lungs compared to the UIP, higher cMet receptor expression
was observed in NSIP compared to UIP. The clinical significance of the presence of HGF expressing, pluripotent stem cells in UIP & NSIP needs further
evaluation.

PP175
Pathways to transdifferentiation of primary human alveolar epithelial cells
Vijay D’Souza, Shengxing Zheng, Domokos Bartis, Rachel Dancer,
David Thickett. Department of Clinical Respiratory Sciences, University of
Birmingham, Birmingham, United Kingdom

Conclusion: TNF-α –863 A allele polymorphism is likely to be a factor that
influences COPD phenotype and its progression

PP177
Neutrophil trafficking in acute lung injury: A novel human ex vivo model
Alastair Proudfoot 1,2 , Charlotte Summers 3 , Timothy Jackson 1 , Matthew Hind 1,2 ,
Mark Griffiths 1,2 . 1 Adult Intensive Care Unit, Royal Brompton Hospital, London,
United Kingdom; 2 Critical Care, National Heart and Lung Institute, Imperial
College, London, United Kingdom; 3 Respiratory Medicine, University of
Cambridge, Cambridge, United Kingdom
Activation and migration of neutrophils into the lung is a central factor in both the
onset and progression of acute lung injury (ALI). The assessment of neutrophil
biology and trafficking in the lung is fraught with methodological pitfalls.
Human ex vivo ALI models could provide a tractable platform with which to
investigate neutrophil trafficking in the lung.
Human lungs from brain dead donors (N=3) were cold preserved and transferred
to our institution. Lungs were placed on an ex vivo lung perfusion circuit and
following rewarming, E Coli lipopolysaccharide (LPS, 6mg) was injected intrabronchially into the RML. The LLL was used as the control. CT images, tissue
biopsies and BALF for cytopsin preparations were taken at T=0 and 4 hours after
LPS injury.
CT Images showed ground glass infiltrate in the RML at 4 hours with otherwise
normal lung by CT criteria (Figure 1). Compared to control lung (Fig. 2A), at 4
hours, LPS injured lung (Fig. 2B) demonstrated a neutrophilc alveolitis while BAL
cytopsin of LPS injured lung showed a predominance of neutrophils (Fig. 2C).

Figure 1. CT image of LPS injured lung at 4 hours.

Resolution of lung injury involves alveolar type II (ATII) cells acting as progenitor
cells to repopulate the alveolus by transdifferentiation into type I cells (ATI). The
molecular control of process is poorly understood.
Primary ATII cells were analysed by microarray from day 2-6 after extraction.
Differentially expressed genes were analyzed for Pathway and Biological process
by Panther analysis and validated using Q-PCR/western blot.
ATII cells acquired an ATI-type phenotype with up-regulation of RAGE (x9.2),
Aquaporin V (x4.8), Caveolin-I (x1.7) and reduced SP-C (x2.9-fold). The cells
expressed epithelial markers, E-cadherin, claudins and keratins (Table.1) at increasingly high levels suggesting they retain their epithelial phenotype. Simultaneously,
N-cadherin (8x), Vimentin (x2.3), Slug (x1.8) and α-smooth muscle actin (x3.4)
increased suggesting cells also express mesenchymal features. Panther analysis
showed cadherin, Wnt, Integrin, and EGF receptor signaling were important in
modulating cell phenotype by driving cell adhesion, ectoderm development, cellcell/cell-matrix adhesion, cell motion and anatomical structure morphogenesis
during culture (all p< 0.001).
We have identified molecular pathways that may be central to driving transdifferentiation, a process that may involve an intermediate cell phenotype that has both
type I and mesenchymal features.

PP176
Role of tumor necrosis factor alpha polymorphisms and systemic
inflammation in chronic obstructive pulmonary disease: A population based
study from north India
Naushad Khan 1,2 , Mradul Daga 1 , Nitish Kamble 1 , S.A. Husain 2 . 1 Medicine,
MAM College, New Delhi, India; 2 Biosciences, Jamia Millia Islamia, New Delhi,
India
Background & aim: Chronic obstructive Pulmonary Disease (COPD) has a genetic component, explaining susceptibility. The study aimed to investigate the
genetic effects of TNF Alpha gene on the pathogenesis of COPD.
Methods: The study included 160 patients of smoking-related COPD, 80 smokers
with normal lung function and a control group of 140 healthy controls. We compared allele and genotype frequencies of 4 tag single nucleotide polymorphisms
by PCR-RFLP technique in the TNF-α gene region at +489G/A, –863C/A, and
–857C/T, +376G/A in all subjects.
Results: COPD patients had a significantly lower A allele frequency (9.7 vs.
15.1%, OR=0.6, p=0.048) and a significantly lower A carriergenotype frequency
(19.3 vs. 30.2%, OR=0.52, p=0.042,) than healthy smokers. The -863 CA genotype
was associated with a better FEV1/FVC ratio (79 vs. 71.5%, p=0.034), and higher
BMI (24.9 vs. 23.6 kg/m2, p=0.048). The –863 C/A polymorphism was significantly with COPD susceptibility. (Patients vs. healthy controls: OR=0.32 95% CI
0.46-0.86, P=0.002). Also, 863A allele was found to be significantly associated
with FEV1% and BODE index p=0.005).

Figure 2

Further characterisation of this novel model allied with established methodology
in pulmonary neutrophil trafficking will provide a powerful tool to investigate
neutrophil biology in human ALI.

PP178
Modulation of in vitro epithelial wound closure by mesenchymal stem cells
Winifred Broekman 1 , Jan Stolk 1 , Helene Roelofs 2 , Jaap Oostendorp 3 , Pieter
S. Hiemstra 1 . 1 Pulmonology, LUMC, Leiden, Netherlands; 2 Immunohaematology
and Blood Transfusion, LUMC, Leiden, Netherlands; 3 Clinical Pharmacy and
Toxicology, LUMC, Leiden, Netherlands
Introduction: Destruction of alveolar walls characterizes emphysema. Tissue
repair is a potential therapeutic property of Mesenchymal Stem Cells (MSCs),
thought to be mediated at least partly by paracrine mechanisms. We hypothesized
that MSC-conditioned medium (MSC-CM) enhances epithelial wound closure in
vitro.
Methods: We generated circular 3 mm wounds in confluent cultures of bronchial
epithelial NCI-H292 cells. Next, cultures were incubated with MSC-conditioned
medium, diluted 1:5 with serum free (SF) RPMI, or control media. Conditioned
media were generated by culture of MSCs in SF LG-DMEM medium with or
without cytomix (20ng/ml IL-1β and TNF-α). Percentage closure of wounds at
time t=24, 48, 72 hours was compared to wound size at t=0. Experiments were
done in duplicate, and repeated 3 times.
Results: SF MSC-CM from MSCs stimulated with cytomix significantly enhanced
wound closure at t=24 and 48 hours, compared to negative control and SF LGDMEM with cytomix (mean difference in wound closure at t=48 was 36.2%; 95%
CI of the difference [16.9-55.4%] and 17.6% [-1.7-36.8%], respectively) (Fig. 1).
SF MSC-CM from control-treated MSCs did not increase wound closure.
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Figure 1. Effect of serum free MSC-conditioned medium and serum free LG-DMEM containing
cytomix on wound closure.

Conclusion: Wound closure in mechanically wounded NCI-H292 was significantly enhanced by conditioned media from MSCs exposed to pro-inflammatory
cytokines.
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Zutic, H., 481s (P2617)
ZuWallack, R., 92s (P602), 871s (P4758)
Zvarich, M., 527s (P2889)
Zvekic-Svorcan, J., 190s (P1057)
Zvezdin, B., 673s (P3694)
Zvol, I., 153s (P889), 618s (P3436)
Zwinderman, A.H., 82s (P553), 322s (1869),
342s (P1959), 856s (4695)
Zwolska, Z., 523s (P2872)
Zych, B., 268s (P1483)
Zykov, K., 50s (P406, P407), 76s (P525),
457s (P2497), 571s (P3192), 899s (PP129)
Zylak, C.J., 276s (1636)

Subject Index *
Acetylcholine
138s (P818), 140s (P831), 191s (P1065, P1066), 256s (P1427), 379s (P2130,
P2132), 613s (P3407), 828s (4540), 877s (P4785)

Airway responsiveness
21s (P251), 148s (P865), 245s (1374), 378s (P2126), 379s (P2130, P2131),
380s (P2137), 393s (P2193), 402s (P2239), 430s (P2370), 840s (P4598)

Acute and recurrent bronchitis
49s (P401), 184s (P1029), 185s (P1036), 197s (P1095), 199s (P1102),
598s (P3335)

Albuterol
71s (P500), 150s (P874), 195s (P1083), 381s (P2143), 382s (P2148),
390s (P2181), 392s (P2191), 396s (P2208), 586s (3282), 759s (P4104),
760s (P4108)

Acute pneumonia
289s (1690), 352s (P2008)
Acute respiratory failure
51s (P410), 83s (P558), 218s (P1192), 295s (P1717), 335s (P1926), 348s (P1989),
349s (P1994), 350s (P1998), 352s (P2009), 354s (P2018), 356s (P2026),
357s (P2031), 360s (P2046), 362s (P2052, P2055), 363s (P2058, P2061),
364s (P2065), 368s (P2080), 377s (P2121), 457s (P2500), 593s (3312),
661s (P3633), 685s (P3750, P3754), 742s (P4023), 763s (P4124), 832s (4559,
4561), 833s (4563), 849s (P4640), 851s (P4648), 854s (P4660), 883s (P4810,
P4812), 886s (P4826)
Adenosine
54s (P422), 87s (P580), 169s (P960), 253s (P1408), 257s (P1429), 481s (P2618)
Adenosine deaminase
54s (P422), 87s (P580), 253s (P1408), 481s (P2618)
Adult respiratory distress syndrome
47s (391), 84s (P563), 90s (P593), 348s (P1989), 349s (P1993), 352s (P2008),
355s (P2020), 390s (P2183), 440s (P2423), 457s (P2500), 466s (P2543, P2544),
603s (P3359), 647s (P3568), 665s (P3655), 741s (P4018), 794s (4322),
848s (P4636), 849s (P4639, P4640), 887s (P4829, P4830)

Air quality and air pollution
18s (P237), 63s (P463), 79s (P538), 93s (P605), 181s (P1017), 184s (P1033),
185s (P1036, P1037), 186s (P1038, P1039, P1040, P1041), 187s (P1044, P1045,
P1047), 188s (P1048), 190s (P1059), 199s (P1101), 245s (1373), 343s (P1962),
421s (P2333), 424s (P2346), 599s (P3339), 608s (P3386), 609s (P3387, P3388,
P3389, P3390), 693s (P3790), 736s (P3996), 738s (P4002), 739s (P4007),
753s (P4077), 761s (P4112), 798s (4344), 824s (4525), 836s (P4579),
876s (P4778, P4779), 877s (P4782, P4783, P4784, P4785), 878s (P4790),
879s (P4791)
Airflow measurement
158s (P910)
Airway pressure
6s (185), 56s (P432, P434, P435), 58s (P441), 59s (P448), 63s (P464),
138s (P821), 155s (P899), 156s (P902), 192s (P1071), 238s (P1289),
297s (P1724), 361s (P2050), 362s (P2056), 366s (P2074), 506s (P2736),
518s (2851), 569s (P3186), 570s (P3190), 591s (3303), 639s (P3532),
692s (P3787), 694s (P3798), 696s (P3804, P3806), 697s (P3807), 701s (P3825,
P3826, P3828), 702s (P3832), 703s (P3835, P3838), 704s (P3842, P3844),
707s (P3859), 709s (P3866, P3867), 767s (P4141, P4143), 791s (4313),
832s (4562), 849s (P4639)
Airway resistance
71s (P500), 74s (P514), 139s (P826), 140s (P828, P829), 149s (P871),
150s (P876), 186s (P1041), 188s (P1050), 189s (P1053), 190s (P1058),
195s (P1084, P1086), 210s (P1155), 215s (P1180), 378s (P2126), 386s (P2162),
396s (P2211), 397s (P2215), 402s (P2239), 404s (P2250), 428s (P2361, P2364),
517s (2846), 565s (P3166), 577s (P3221), 589s (3294), 683s (P3742),
684s (P3749), 690s (P3777), 691s (P3783), 758s (P4098), 766s (P4137),
767s (P4140), 843s (P4613), 877s (P4784)

Allergen challenge
306s (P1762), 386s (P2161), 415s (P2305), 421s (P2329), 434s (P2390),
508s (2804), 547s (3087), 553s (3115), 586s (3284)
Allergens
1s (163), 17s (P230), 19s (P240), 37s (351, 352), 39s (360, 362), 181s (P1018),
184s (P1030), 186s (P1042), 187s (P1047), 199s (P1102, P1104), 200s (P1108),
305s (P1760), 338s (P1938, P1939), 341s (P1952), 419s (P2323), 422s (P2336),
426s (P2353), 432s (P2382), 433s (P2389), 434s (P2390), 610s (P3392),
620s (P3441), 729s (P3959), 736s (P3993), 789s (4302), 798s (P4347),
800s (P4352), 836s (P4581), 861s (4713, 4715)
Allergic alveolitis and hypersensitivity pneumonitis
49s (P400), 51s (P408), 110s (P685), 111s (P690), 115s (P709), 116s (P711,
P714, P715), 182s (P1020), 306s (P1766), 309s (P1780), 430s (P2374),
434s (P2391), 561s (P3149), 654s (P3603), 660s (P3630), 665s (P3655),
666s (P3657), 668s (P3667), 740s (P4013), 743s (P4027, P4029), 825s (4529)

Aerosol and particle dispersal
2s (166), 104s (P657), 183s (P1026), 197s (P1094), 202s (P1119), 211s (P1158),
274s (P1509), 332s (P1913), 353s (P2012), 354s (P2019), 371s (P2096),
382s (P2148), 385s (P2160), 388s (P2173), 389s (P2176), 390s (P2181, P2183),
402s (P2239), 424s (P2344), 430s (P2370), 507s (2803), 582s (3262),
606s (P3375), 643s (P3549), 649s (P3576), 743s (P4028), 798s (P4345),
822s (4513), 835s (P4572), 862s (4720), 877s (P4782, P4783), 890s (P4844)
Ageing and geriatric patients
48s (P397), 78s (P534), 90s (P592), 190s (P1059), 672s (P3688)

Allergen (skin) testing
52s (P416), 54s (P423, P425), 55s (P430), 343s (P1964), 490s (P2661),
520s (P2858)

Allergic asthma
2s (167), 10s (198), 16s (P225, P226, P227, P228), 17s (P229), 38s (357),
39s (360, 361), 130s (P779), 180s (P1011), 200s (P1110), 245s (1373, 1375),
306s (P1762), 312s (P1793), 340s (P1950), 342s (P1956, P1960), 369s (P2087),
372s (P2098), 379s (P2130), 402s (P2239), 413s (P2294), 415s (P2302, P2303,
P2305), 417s (P2311, P2312), 418s (P2315), 421s (P2333), 422s (P2334, P2336),
423s (P2338), 424s (P2344), 426s (P2353), 428s (P2364), 429s (P2368),
431s (P2377, P2378), 506s (P2737), 547s (3086, 3087), 586s (3284),
613s (P3406), 743s (P4027), 797s (4341), 827s (4539), 834s (P4567), 856s (4692,
4693), 857s (4699), 887s (P4831, P4832)
Allergic rhinitis
18s (P238, P239), 73s (P508), 178s (P1001), 179s (P1008), 180s (P1013),
244s (1372), 322s (1867), 338s (P1940, P1941), 340s (P1950), 343s (P1962,
P1963), 369s (P2086), 396s (P2212), 418s (P2319), 423s (P2339), 425s (P2349,
P2350), 426s (P2356), 432s (P2382), 433s (P2385, P2389), 517s (2843),
547s (3086), 610s (P3392), 611s (P3400), 617s (P3427, P3428), 673s (P3693),
686s (P3755), 702s (P3830), 704s (P3843), 725s (P3941), 734s (P3986),
753s (P4077), 757s (P4094), 758s (P4100, P4102), 760s (P4110), 833s (P4566),
835s (P4573), 854s (P4661), 855s (P4663), 857s (4696), 871s (P4756, P4757),
876s (P4777), 887s (P4831)
Allergy and allergic rhinitis in childhood
611s (P3400)
Allergy and hypersensitivity: diagnosis
424s (P2346)
Alpha-1-antitrypsin
46s (388), 304s (P1753), 444s (P2442), 576s (P3214), 839s (P4593, P4594),
841s (P4606), 868s (P4745)
Alpha-1-antitrypsin deficiency
444s (P2442), 576s (P3214), 839s (P4593), 841s (P4606), 868s (P4745)
Alveolitis
49s (P400), 51s (P408), 89s (P587), 182s (P1020), 309s (P1780), 561s (P3149),
629s (P3484), 664s (P3647), 666s (P3657), 668s (P3667), 743s (P4029),
793s (4318), 825s (4529)

* All subject index terms follow English spelling, but also include occurrences of their American variants.
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Subject Index
Amylase
37s (351, 352), 630s (P3487), 799s (P4349)

Aspirin
1s (160), 251s (1399), 654s (P3600)

Angiotensin converting enzyme
830s (4553)

Asthma
1s (160, 161, 162, 163, 164), 2s (165, 166, 167), 8s (193), 10s (198, 199),
13s (P212), 16s (P225, P226, P227, P228), 17s (P229, P231, P232, P233),
18s (P234, P235, P236, P237, P239), 19s (P240, P241, P243), 20s (P245),
21s (P251), 31s (P297, P298, P299, P300), 32s (P301, P302, P303, P304),
34s (342, P311, P312, P313), 35s (343, 344, 345, 346), 36s (347, 348, 349, 350),
37s (351, 352), 38s (357, 358), 39s (359, 360, 361), 40s (364, 365), 60s (P452),
61s (P454, P456), 62s (P460, P461), 63s (P462, P463, P464, P465, P466),
64s (P468, P469, P470), 65s (P471, P473, P474), 66s (P475, P476, P477, P479),
67s (P480, P481), 69s (P489), 71s (P500, P501), 72s (P502, P503, P504, P505,
P506), 73s (P507, P508, P509, P510, P511), 74s (P512, P513, P514, P515, P516),
75s (P517, P518, P519), 95s (P616), 98s (P629), 109s (P681), 118s (P721),
119s (P728), 120s (P731, P734), 121s (P735, P738), 122s (P741, P743, P744),
123s (P746, P748), 124s (P751), 125s (P756), 126s (P759, P760), 128s (P771),
130s (P779), 133s (P795, P796), 134s (P802), 135s (P803, P804, P805, P806,
P807), 136s (P808, P809, P810, P812), 137s (P814, P817), 143s (P841),
146s (P854), 148s (P865), 149s (P870), 150s (P873, P875), 152s (P886),
153s (P888, P889), 155s (P895, P896), 173s (P977), 175s (P987), 177s (P998),
178s (P1001, P1005), 179s (P1006, P1007, P1008, P1009), 180s (P1010, P1011,
P1012, P1013, P1014), 181s (P1017, P1019), 182s (P1020, P1021), 183s (P1024,
P1025, P1026, P1027), 184s (P1031, P1032), 185s (P1036), 186s (P1038, P1042),
187s (P1045, P1046), 189s (P1053, P1054), 193s (P1075), 195s (P1082, P1083),
196s (P1091), 197s (P1092, P1093, P1094, P1095), 198s (P1097, P1098, P1099,
P1100), 199s (P1101, P1102, P1103, P1104, P1105), 200s (P1106, P1107, P1108,
P1109, P1110), 205s (P1131, P1134), 206s (P1135, P1136), 207s (P1140, P1143),
210s (P1155), 211s (P1157), 212s (P1162), 218s (P1196), 219s (P1197, P1198,
P1199), 221s (P1208, P1209), 237s (P1284, P1286), 238s (P1290, P1291),
239s (P1296, P1297), 240s (P1300), 241s (P1302), 243s (1368), 244s (1369,
1370, 1372), 245s (1373, 1375), 250s (1398), 251s (1399, 1403), 258s (P1438),
278s (1645), 286s (1676, 1677), 293s (P1706, P1707, P1708), 298s (P1728),
301s (P1742), 303s (P1751), 304s (P1756), 305s (P1757, P1758, P1759, P1760),
306s (P1762), 307s (P1767), 310s (P1782, P1783, P1784), 311s (P1785, P1786,
P1787, P1788, P1789), 312s (P1790, P1791, P1792, P1793), 313s (P1794, P1795,
P1796, P1797), 314s (1832, 1833, 1834, P1798, P1799), 315s (1835, 1836),
317s (1844, 1847), 318s (1849, 1851), 320s (1862), 321s (1863, 1864, 1865,
1866), 322s (1867, 1868, 1869), 324s (P1877), 333s (P1916), 334s (P1920),
336s (P1931), 337s (P1932, P1933, P1935), 338s (P1937, P1938, P1939, P1940,
P1941), 339s (P1942, P1943, P1944, P1945), 340s (P1946, P1947, P1948,
P1950), 341s (P1951, P1952, P1955), 342s (P1956, P1957, P1959, P1960),
343s (P1961, P1962, P1963), 344s (P1968), 354s (P2018), 355s (P2022, P2023),
356s (P2027), 358s (P2037), 361s (P2049), 368s (P2081, P2082, P2083, P2084),
369s (P2085, P2086, P2087, P2088), 370s (P2089, P2090, P2091, P2092),
371s (P2093, P2094, P2095, P2096, P2097), 372s (P2098, P2099, P2100),
377s (P2123), 379s (P2130), 380s (P2136, P2138, P2139), 382s (P2144, P2145,
P2147), 383s (P2151), 384s (P2157), 385s (P2160), 386s (P2161, P2162, P2163,
P2164, P2165), 387s (P2167), 389s (P2178, P2179), 390s (P2182), 391s (P2184,
P2187, P2188), 392s (P2191, P2192), 393s (P2195, P2196, P2197), 394s (P2198,
P2200, P2201), 395s (P2206), 396s (P2208, P2210, P2212), 397s (P2213, P2214,
P2215, P2216), 398s (P2219), 399s (P2226, P2227, P2228), 400s (P2229, P2232),
401s (P2237), 402s (P2239, P2241), 403s (P2246, P2248), 404s (P2249, P2250,
P2252), 405s (P2254, P2255), 406s (P2258, P2260), 407s (P2263, P2264, P2265,
P2266), 408s (P2267, P2268, P2272), 409s (P2273, P2275), 410s (P2282),
412s (P2289), 413s (P2292, P2293, P2294, P2296), 414s (P2297, P2300),
415s (P2301, P2302, P2303, P2305), 416s (P2308, P2309), 417s (P2311, P2312,
P2313, P2314), 418s (P2315, P2316, P2317, P2318, P2319), 419s (P2320, P2321,
P2324), 420s (P2325, P2326, P2327, P2328), 421s (P2329, P2332, P2333),
422s (P2334, P2335, P2336), 423s (P2338, P2339, P2340, P2341), 424s (P2342,
P2343, P2344, P2345, P2346), 425s (P2347, P2348, P2349, P2350, P2351),
426s (P2352, P2353, P2355, P2356), 427s (P2358), 428s (P2359, P2360, P2361,
P2362, P2364), 429s (P2365, P2366, P2368, P2369), 430s (P2370, P2371),
431s (P2375, P2377, P2378, P2379), 432s (P2380, P2381, P2383, P2384),
433s (P2385, P2386, P2387, P2388), 434s (P2390, P2392, P2393), 435s (P2395),
439s (P2419), 455s (P2491), 456s (P2495), 468s (P2550), 470s (P2563),
475s (P2586), 484s (P2629), 504s (P2729), 506s (P2737, P2738), 507s (2803),
508s (2804, 2808), 516s (2838, 2842), 517s (2843), 518s (2848, 2849),
527s (P2889), 541s (P2953), 542s (P2957), 546s (3084, 3085), 547s (3086, 3087),
552s (3111, 3112), 557s (P3131), 575s (P3212), 576s (P3213), 578s (P3222),
579s (P3227), 585s (3277, 3278, 3279), 586s (3280, 3281, 3283, 3284),
589s (3295, 3296), 599s (P3339, P3343), 608s (P3385), 609s (P3387, P3388,
P3389), 610s (P3393, P3394), 611s (P3398, P3399, P3400), 612s (P3401, P3402,
P3405), 613s (P3406), 614s (P3412), 615s (P3418, P3419, P3420), 616s (P3421,
P3422, P3423, P3424, P3425), 617s (P3426, P3427, P3428, P3429), 618s (P3431,
P3432, P3433, P3434, P3435, P3436), 619s (P3437, P3438), 632s (P3498),
638s (P3525, P3527), 639s (P3528), 651s (P3585, P3587), 664s (P3651),
673s (P3693, P3694), 674s (P3700, P3701), 675s (P3705, P3706), 676s (P3709,
P3710, P3711), 677s (P3712, P3713), 679s (P3724), 681s (P3731, P3732, P3733,
P3735), 682s (P3737, P3738, P3740), 686s (P3755), 691s (P3780), 693s (P3792),
702s (P3830), 706s (P3850), 724s (P3936, P3937, P3938, P3939), 725s (P3940,
P3941, P3943), 726s (P3944, P3945, P3947, P3948), 727s (P3949, P3950, P3951,
P3952, P3953), 728s (P3954, P3955), 730s (P3967), 731s (P3969, P3970, P3971),
732s (P3973), 733s (P3981), 734s (P3982), 735s (P3988, P3990), 736s (P3993,
P3994), 737s (P3997), 743s (P4027), 744s (P4031), 745s (P4036), 746s (P4040),

Antibody
10s (197), 19s (P241), 31s (P296), 88s (P584), 113s (P697, P700), 117s (P716),
134s (P802), 137s (P814, P815), 141s (P833, P834), 155s (P898), 171s (P972),
184s (P1030), 223s (P1218), 226s (P1236), 260s (P1443), 261s (P1449),
267s (P1477), 277s (1640), 301s (P1742), 304s (P1752), 305s (P1761),
306s (P1766), 307s (P1767), 316s (1839), 333s (P1918), 335s (P1925),
340s (P1948), 342s (P1958), 369s (P2086), 377s (P2124), 387s (P2167),
398s (P2223), 399s (P2224), 414s (P2300), 415s (P2303, P2304), 416s (P2310),
417s (P2314), 421s (P2329, P2331), 423s (P2340), 428s (P2360, P2362),
430s (P2374), 431s (P2376, P2379), 434s (P2391), 435s (P2396), 446s (P2449),
450s (P2466), 455s (P2491), 457s (P2497), 460s (P2514), 463s (P2526),
464s (P2534), 465s (P2536), 468s (P2553), 475s (P2586), 484s (P2633),
485s (P2638), 487s (P2643), 488s (P2650), 501s (P2714), 506s (P2735),
511s (2819), 512s (2824), 533s (P2913), 535s (P2921), 547s (3087), 552s (3113),
553s (3118), 561s (P3150), 562s (P3153), 586s (3281, 3283), 599s (P3343),
613s (P3409, P3410), 614s (P3411, P3414, P3415), 616s (P3422), 626s (P3467),
627s (P3472), 628s (P3475), 634s (P3506), 647s (P3566), 657s (P3616),
662s (P3639), 667s (P3662), 677s (P3713), 679s (P3724, P3725), 685s (P3751),
711s (P3878), 719s (P3915), 735s (P3988), 774s (P4171), 776s (P4183),
784s (P4219), 827s (4538), 830s (4550), 835s (P4573), 837s (P4586),
856s (4692), 887s (P4831, P4832)
Apnoea
1s (163), 6s (184, 185), 7s (186, 187, 188, 189), 8s (190, 191), 56s (P432, P433,
P434, P435), 57s (P436, P437, P438, P439, P440), 58s (P441, P442, P443, P444),
59s (P445, P446, P447, P448), 60s (P449), 62s (P460), 64s (P467), 69s (P491,
P492), 80s (P543), 88s (P585), 93s (P609), 151s (P879), 152s (P882, P883, P884,
P885, P886), 153s (P887, P888, P889, P890), 154s (P891, P893, P894),
155s (P895, P896, P897, P898, P899), 156s (P900, P901, P902, P903, P904),
157s (P905, P906, P907, P908, P909), 158s (P910, P911, P912, P913, P914),
159s (P915), 192s (P1072), 193s (P1073, P1076, P1077), 194s (P1079),
238s (P1289), 249s (1394), 250s (1395, 1396), 269s (P1486), 272s (P1500),
282s (1661), 283s (1664, 1666), 297s (P1724, P1725), 324s (P1877, P1878),
325s (P1879, P1881, P1882), 326s (P1883, P1884, P1885, P1886, P1887),
327s (P1888, P1890, P1892), 328s (P1893, P1894), 331s (P1908), 365s (P2066,
P2067), 366s (P2071), 367s (P2079), 443s (P2436), 445s (P2444), 505s (P2732),
531s (P2904), 554s (3122), 568s (P3180, P3181, P3182), 569s (P3183),
570s (P3188, P3189, P3190), 571s (P3191, P3192, P3193, P3194), 572s (P3195,
P3196, P3197), 573s (P3201), 587s (3286, 3287, 3288), 588s (3289, 3290, 3291,
3292), 696s (P3804, P3805, P3806), 697s (P3807, P3808, P3809, P3810),
698s (P3812, P3813, P3814, P3816), 699s (P3817, P3818, P3819, P3820),
700s (P3821, P3822, P3823, P3824), 701s (P3825, P3826, P3827, P3828, P3829),
702s (P3830, P3832, P3833, P3834), 703s (P3835, P3836, P3837, P3838, P3839),
704s (P3840, P3841, P3842, P3843, P3844), 705s (P3846, P3847, P3848, P3849),
706s (P3851, P3853, P3854), 707s (P3855, P3856, P3857, P3858, P3859),
708s (P3860, P3861, P3862, P3863, P3864), 709s (P3865, P3866, P3867, P3868),
710s (P3870, P3871, P3872, P3873, P3874), 711s (P3875, P3876), 731s (P3971),
753s (P4073, P4075), 764s (P4128), 771s (P4158), 791s (4309, 4311, 4312,
4313), 792s (4314, 4315, 4316), 862s (4721), 874s (P4772), 878s (P4788)
Apoptosis
3s (169), 4s (174), 46s (389), 126s (P760), 129s (P773, P774), 130s (P777),
135s (P805), 138s (P819, P820), 139s (P824, P825), 140s (P827), 141s (P834),
198s (P1099), 223s (P1217), 225s (P1230, P1231), 228s (P1246), 257s (P1428),
303s (P1748), 306s (P1763), 309s (P1780), 319s (1854), 338s (P1940),
377s (P2122), 417s (P2311), 533s (P2912), 553s (3116), 566s (P3172),
567s (P3176, P3177), 612s (P3402), 678s (P3717, P3718), 679s (P3722),
685s (P3750, P3753), 686s (P3757), 715s (P3897), 743s (P4026), 776s (P4183),
782s (P4211), 814s (P4419), 827s (4536), 829s (4545, 4547), 838s (P4590),
849s (P4637), 867s (4739), 888s (P4836)
Arthritis
88s (P584), 91s (P597), 115s (P706), 301s (P1742), 309s (P1779), 315s (1837),
323s (1871), 348s (P1988), 441s (P2428), 456s (P2493), 475s (P2585, P2586,
P2587), 476s (P2592), 492s (P2672), 493s (P2674, P2676), 578s (P3223),
602s (P3354), 645s (P3559), 657s (P3616), 662s (P3639), 665s (P3653),
671s (P3680), 732s (P3977)
Asbestos
116s (P715), 129s (P773), 230s (P1254), 231s (P1255, P1256, P1257),
545s (3079), 654s (P3603), 665s (P3655), 740s (P4014, P4015), 741s (P4016,
P4017, P4018, P4019, P4020), 742s (P4021), 802s (P4362), 818s (P4438),
845s (P4619), 848s (P4633)
Aspergillosis
336s (P1930), 342s (P1957), 352s (P2008), 442s (P2432), 460s (P2514),
607s (P3380), 635s (P3511), 664s (P3649), 803s (P4366), 804s (P4374),
835s (P4573)

982s

Subject Index
749s (P4054), 754s (P4081, P4082), 756s (P4090, P4091, P4092, P4093),
757s (P4094, P4096, P4097), 758s (P4098, P4099, P4100, P4101, P4102),
759s (P4105, P4106, P4107), 760s (P4109, P4110), 761s (P4114, P4115),
763s (P4122, P4123), 768s (P4144), 772s (P4163), 789s (4301, 4302, 4304),
790s (4306, 4308), 795s (4331), 796s (4334, 4337), 797s (4341, 4342),
798s (P4346, P4347), 799s (P4348, P4349, P4351), 800s (P4352, P4355, P4356),
801s (P4357, P4359, P4360), 810s (P4397), 815s (P4420), 818s (P4438),
820s (P4448), 822s (4513, 4515), 823s (4519, 4520), 824s (4521, 4522, 4524),
827s (4539), 828s (4541), 832s (4562), 833s (P4566), 834s (P4567, P4568,
P4569, P4570), 835s (P4572, P4573, P4574, P4575), 836s (P4576, P4577, P4578,
P4579, P4581), 840s (P4599), 842s (P4609), 843s (P4611, P4612), 849s (P4638),
852s (P4649, P4650, P4651), 853s (P4653, P4654, P4655), 854s (P4657, P4661),
855s (P4662, P4663, P4665), 856s (4692, 4693, 4694, 4695), 857s (4696, 4697,
4698, 4699), 859s (4706), 860s (4708, 4709, 4710, 4711), 861s (4714, 4715,
4716), 862s (4717, 4718, 4720), 863s (4722, 4723), 865s (4732), 866s (4735,
4737), 870s (P4752, P4754, P4755), 871s (P4756, P4757), 872s (P4763),
875s (P4776), 876s (P4777, P4778), 877s (P4784), 878s (P4787), 882s (P4805),
886s (P4827), 887s (P4828, P4831, P4832), 888s (P4834, P4836, P4837),
889s (P4840, P4841), 890s (P4844, P550)
Asthma in children
34s (P312), 75s (P517), 186s (P1038), 197s (P1093), 198s (P1100), 322s (1867),
336s (P1931), 586s (3283), 589s (3295), 616s (P3422), 725s (P3940),
759s (P4107), 789s (4302), 834s (P4567, P4570)
Asthma treatment: anti-inflammatory agent
1s (161), 75s (P518), 179s (P1008), 238s (P1291), 304s (P1752), 310s (P1782),
369s (P2086), 371s (P2094, P2095), 389s (P2178, P2179), 397s (P2216),
407s (P2265), 421s (P2329), 429s (P2369), 724s (P3938), 727s (P3950),
772s (P4163), 835s (P4572), 836s (P4578)

Asthma: epidemiology
339s (P1945)
Asthma: evaluation and diagnosis
187s (P1046), 198s (P1100), 240s (P1300), 340s (P1947), 386s (P2163),
402s (P2241), 403s (P2248), 409s (P2275), 618s (P3434), 758s (P4098, P4102),
772s (P4163), 789s (4301), 852s (P4650), 871s (P4756)
Asthma: exercise-induced
1s (162), 852s (P4650)
Asthma: inflammation and inflammatory mediators
46s (389), 49s (P399), 89s (P589), 132s (P789), 251s (1401), 257s (P1432),
304s (P1754), 315s (1836), 340s (P1949), 378s (P2128, P2129), 381s (P2140),
399s (P2228), 417s (P2313), 427s (P2358), 566s (P3171), 570s (P3190),
613s (P3408), 614s (P3414), 678s (P3719), 681s (P3732), 690s (P3777),
782s (P4207), 838s (P4588), 862s (4719), 866s (4734), 879s (P4794)
Asthma: pathophysiology
380s (P2136)
Asthma: quality of life
16s (P228), 63s (P465, P466), 75s (P518), 312s (P1793), 313s (P1794, P1796),
372s (P2098), 423s (P2338), 424s (P2342), 518s (2849), 758s (P4101),
862s (4717)
Auscultation
150s (P873), 190s (P1058), 647s (P3569), 660s (P3630), 756s (P4091),
763s (P4124), 803s (P4369)

Asthma treatment: bronchodilator therapy (inhaled)
89s (P590), 632s (P3497), 870s (P4753)

Auto-antibodies
512s (2824), 561s (P3150)

Asthma treatment: corticosteroid therapy (inhaled)
1s (161, 164), 2s (167), 9s (194), 10s (198, 199), 16s (P226, P227, P228),
31s (P297), 34s (342, P311), 36s (349), 38s (357), 39s (359, 361), 40s (364),
49s (P400, P402), 51s (P408), 55s (P427), 60s (P451), 67s (P480), 73s (P509),
80s (P545), 100s (P638), 111s (P689), 113s (P700), 121s (P735), 122s (P741),
125s (P756), 131s (P784), 133s (P794), 135s (P804), 143s (P841), 177s (P999),
178s (P1005), 179s (P1006, P1007, P1009), 180s (P1010), 190s (P1059),
200s (P1108), 211s (P1158), 222s (P1212), 239s (P1296, P1297), 244s (1369),
258s (P1438), 259s (P1439), 287s (1683), 288s (1688), 295s (P1716),
300s (P1734), 305s (P1757), 310s (P1784), 311s (P1788), 312s (P1791, P1792),
313s (P1794, P1795, P1796), 314s (1832), 329s (P1898), 333s (P1916),
338s (P1938), 340s (P1946), 342s (P1957, P1958), 350s (P1998), 368s (P2083),
369s (P2088), 370s (P2089, P2090, P2091, P2092), 371s (P2094), 372s (P2100),
373s (P2104), 374s (P2106), 375s (P2113), 376s (P2114, P2117), 377s (P2123),
378s (P2126), 380s (P2135, P2136, P2137), 381s (P2140), 382s (P2145),
383s (P2151), 384s (P2157), 386s (P2161), 391s (P2187), 392s (P2192),
394s (P2198), 396s (P2208, P2211), 398s (P2221), 405s (P2255), 413s (P2292,
P2294), 414s (P2297), 419s (P2323), 423s (P2338, P2341), 424s (P2342),
425s (P2348), 432s (P2380), 433s (P2386), 434s (P2392), 462s (P2523),
466s (P2541), 477s (P2596), 507s (P2741), 510s (2815), 512s (2823),
524s (P2876), 527s (P2887, P2888, P2889), 529s (P2897), 541s (P2953),
545s (3082), 546s (3085), 579s (P3228), 585s (3278, 3279), 586s (3280),
607s (P3380), 615s (P3416, P3417, P3418, P3419), 617s (P3429), 625s (P3461),
626s (P3469), 628s (P3476), 635s (P3511), 636s (P3515), 643s (P3551),
658s (P3620), 661s (P3633, P3635, P3637), 663s (P3645), 664s (P3647),
671s (P3683), 676s (P3709), 677s (P3713), 678s (P3717), 689s (P3773),
727s (P3950, P3951), 732s (P3974), 734s (P3982), 743s (P4027), 758s (P4098),
759s (P4106), 760s (P4109), 772s (P4163), 789s (4301), 790s (4306),
795s (4331), 797s (4341), 805s (P4378), 834s (P4568), 835s (P4575),
836s (P4578), 854s (P4657), 856s (4692, 4695), 857s (4698, 4699), 861s (4716),
862s (4717), 863s (4723), 866s (4735, 4737), 870s (P4753), 871s (P4757),
884s (P4817), 886s (P4825, P4827), 888s (P4837), 890s (P4843)

BCG
52s (P416), 53s (P419), 54s (P423), 55s (P426, P430), 323s (1873), 474s (P2581),
478s (P2601), 485s (P2636), 488s (P2648), 493s (P2674), 503s (P2722, P2723),
520s (P2858), 521s (P2860), 523s (P2874), 743s (P4025)

Asthma treatment: corticosteroid therapy (systemic)
9s (194), 34s (342), 36s (349), 60s (P451), 80s (P545), 133s (P794),
180s (P1010), 312s (P1791), 313s (P1796), 329s (P1898), 342s (P1957),
462s (P2523), 477s (P2596), 579s (P3228), 607s (P3380), 732s (P3974),
805s (P4378), 884s (P4817), 886s (P4825)

Brachytherapy
536s (P2927)

Asthma: acute exacerbation
12s (P208), 68s (P486), 79s (P540), 82s (P554, P556), 94s (P611), 95s (P614,
P618), 101s (P645), 117s (P716), 125s (P756), 130s (P780), 132s (P790),
133s (P793, P794), 175s (P991), 204s (P1126), 266s (P1474), 301s (P1739),
314s (P1799), 333s (P1916, P1917), 352s (P2006, P2007), 353s (P2010),
356s (P2027), 357s (P2033, P2034), 359s (P2039), 362s (P2055), 378s (P2128,
P2129), 381s (P2140), 406s (P2261), 425s (P2351), 432s (P2384), 449s (P2464),
458s (P2502, P2505), 511s (2818, 2819), 512s (2823), 541s (P2953),
579s (P3228), 621s (P3446), 622s (P3451), 626s (P3468), 641s (P3539),
672s (P3688), 788s (4298), 789s (4300), 833s (4563), 851s (P4648),
868s (P4745), 869s (P4751), 875s (P4775), 883s (P4811), 884s (P4814, P4817),
885s (P4818), 886s (P4825, P4826)

Breath condensate
19s (P243), 33s (P309, P310), 34s (P311), 66s (P475), 73s (P507, P511),
187s (P1047), 198s (P1098), 211s (P1160), 226s (P1232), 316s (1839),
338s (P1937), 381s (P2143), 387s (P2166), 394s (P2201, P2202), 395s (P2203,
P2206, P2207), 460s (P2514), 610s (P3394), 632s (P3495), 691s (P3780),
693s (P3792), 758s (P4098), 778s (P4190), 798s (P4345)

Beclomethasone
179s (P1007), 211s (P1158), 368s (P2083), 507s (P2741), 585s (3279),
677s (P3715), 727s (P3950), 758s (P4098), 888s (P4833)
Blood pressure
42s (373), 71s (P498), 76s (P522), 79s (P540), 99s (P633), 121s (P738),
143s (P843), 153s (P889, P890), 156s (P904), 157s (P906), 158s (P911, P912),
159s (P915), 163s (P933), 165s (P946), 168s (P959), 186s (P1041), 193s (P1074,
P1077), 212s (P1164), 215s (P1177), 217s (P1188), 281s (1658), 282s (1659),
285s (1675), 363s (P2059, P2061), 364s (P2065), 382s (P2147), 440s (P2420),
455s (P2488), 456s (P2494), 466s (P2543), 545s (3081), 570s (P3188),
571s (P3194), 588s (3290), 593s (3312), 642s (P3542), 657s (P3615),
696s (P3804), 699s (P3820), 708s (P3864), 709s (P3867), 710s (P3872),
711s (P3875), 717s (P3906), 727s (P3949), 734s (P3985), 739s (P4010),
746s (P4040), 752s (P4072), 771s (P4159), 791s (4309), 806s (P4383),
817s (P4433), 886s (P4827)
Body composition
26s (P272), 155s (P896), 173s (P979), 267s (P1480), 285s (1675), 326s (P1884),
331s (P1910), 401s (P2234), 533s (P2911), 570s (P3188), 573s (P3203),
639s (P3531), 642s (P3544), 643s (P3550), 644s (P3553), 697s (P3810),
698s (P3816), 706s (P3853), 725s (P3942), 769s (P4148), 882s (P4808),
885s (P4822)
Bone and mineral disorders
76s (P523), 375s (P2113)

Bradykinin
690s (P3777), 877s (P4785)

Breathing pattern
21s (P252), 33s (P308), 48s (394), 59s (P448), 74s (P516), 145s (P852),
210s (P1154), 217s (P1186), 366s (P2074), 398s (P2219), 640s (P3537),
692s (P3785), 693s (P3791), 756s (P4090), 764s (P4128), 765s (P4134),
766s (P4137), 810s (P4397), 818s (P4434), 850s (P4642), 859s (4706)

983s

Subject Index
Breathlessness
84s (P563), 89s (P587), 90s (P592), 91s (P597), 94s (P612), 96s (P621),
142s (P840), 153s (P889), 154s (P891), 156s (P902), 182s (P1020), 221s (P1207),
273s (P1506), 298s (P1727), 310s (P1781), 352s (P2006), 372s (P2101),
374s (P2107), 447s (P2452), 544s (3074), 562s (P3155), 576s (P3214),
577s (P3217), 600s (P3347), 620s (P3440), 641s (P3538), 657s (P3614),
669s (P3674), 674s (P3696), 706s (P3850), 725s (P3942), 726s (P3948),
731s (P3971), 797s (4343), 819s (P4439), 832s (4562)
Bronchial carcinoma
438s (P2412)

Bronchiectasis
1s (163), 26s (P276), 50s (P404), 61s (P456), 91s (P599), 95s (P616),
102s (P647), 108s (P676), 109s (P681), 201s (P1111), 205s (P1133),
218s (P1195), 261s (P1450), 299s (P1730), 301s (P1742), 316s (1839),
334s (P1922), 335s (P1926), 336s (P1929), 342s (P1957), 351s (P2004),
356s (P2027), 366s (P2071), 387s (P2168, P2169), 397s (P2214), 401s (P2236,
P2237), 406s (P2257), 407s (P2264, P2266), 409s (P2277), 410s (P2278, P2279,
P2281), 414s (P2299), 416s (P2309), 445s (P2443), 448s (P2456), 449s (P2460,
P2461, P2464), 450s (P2465, P2468), 451s (P2470), 456s (P2493, P2495),
463s (P2527), 468s (P2554), 469s (P2559), 470s (P2563), 484s (P2629),
503s (P2725), 509s (2811), 515s (2834), 517s (2845), 529s (P2894),
541s (P2953), 597s (P3334), 599s (P3340), 614s (P3413), 629s (P3481),
631s (P3491, P3494), 636s (P3517, P3518), 645s (P3559), 647s (P3565, P3566),
655s (P3608), 671s (P3680), 734s (P3983), 763s (P4123), 768s (P4147),
769s (P4148), 842s (P4607, P4608), 874s (P4769)
Bronchiolitis
89s (P587), 192s (P1071), 199s (P1102), 203s (P1122), 229s (P1247),
248s (1386), 260s (P1447), 267s (P1476, P1478, P1479), 268s (P1481),
269s (P1489), 319s (1857, 1858), 320s (1859), 444s (P2439), 449s (P2463),
456s (P2493), 512s (2825), 540s (P2948), 541s (P2953), 550s (3102),
599s (P3342, P3343), 629s (P3484), 657s (P3616), 660s (P3631), 668s (P3666,
P3668), 753s (P4076), 756s (P4091), 760s (P4110), 761s (P4114), 762s (P4120),
763s (P4123), 766s (P4139), 819s (P4440), 853s (P4656), 854s (P4657, P4660)
Bronchiolitis obliterans
260s (P1447), 267s (P1476, P1478, P1479), 319s (1858), 320s (1859),
444s (P2439), 550s (3102), 660s (P3631), 819s (P4440)
Bronchoalveolar lavage
2s (167), 3s (169), 17s (P231), 26s (P273), 29s (P288), 39s (359), 40s (365),
48s (396), 55s (P429), 84s (P565, P567), 86s (P575), 110s (P684, P686),
114s (P702), 115s (P709), 116s (P711, P712), 117s (P716, P717), 128s (P771),
129s (P774), 132s (P789, P790), 133s (P798), 137s (P815), 138s (P821),
139s (P825, P826), 140s (P828, P831), 141s (P832), 181s (P1019), 186s (P1041),
188s (P1050), 215s (P1180), 243s (1367), 252s (P1405, P1406), 254s (P1416),
257s (P1430, P1431, P1432), 268s (P1484), 269s (P1488), 270s (P1490, P1493),
303s (P1747, P1749, P1751), 306s (P1764, P1766), 308s (P1773, P1774),
309s (P1780), 310s (P1784), 319s (1854, 1856, 1857), 320s (1859), 323s (1872),
333s (P1919), 340s (P1949), 377s (P2124), 378s (P2127, P2128, P2129),
379s (P2130, P2133), 380s (P2137, P2138, P2139), 402s (P2239), 415s (P2302),
416s (P2307), 418s (P2315, P2319), 419s (P2321, P2323), 420s (P2326),
421s (P2329, P2331), 428s (P2361, P2362, P2364), 429s (P2365, P2368),
430s (P2370, P2374), 431s (P2375), 442s (P2433), 444s (P2441), 446s (P2447),
466s (P2542), 480s (P2609), 494s (P2680), 496s (P2692), 497s (P2698),
500s (P2710), 508s (2806), 541s (P2953), 553s (3116, 3117), 560s (P3146),
561s (P3148, P3149), 586s (3281), 597s (P3334), 598s (P3335), 599s (P3339,
P3342, P3343), 607s (P3381), 614s (P3412, P3413), 632s (P3496), 636s (P3518),
648s (P3574), 654s (P3604), 656s (P3611, P3613), 657s (P3616, P3618),
658s (P3621, P3622), 659s (P3626), 660s (P3631), 661s (P3634), 664s (P3648,
P3649, P3650), 666s (P3657), 669s (P3670), 671s (P3681, P3685), 680s (P3727),
682s (P3738, P3739), 683s (P3741, P3745), 684s (P3746), 686s (P3755),
688s (P3768), 690s (P3777), 738s (P4004), 741s (P4017), 759s (P4105),
761s (P4113), 793s (4318), 801s (P4357, P4359), 825s (4529), 826s (4533),
827s (4535), 835s (P4574), 848s (P4634, P4635), 849s (P4637, P4638, P4640),
850s (P4643), 856s (4694), 860s (4711), 878s (P4786), 879s (P4792),
890s (P4844)

Bronchodilatation
148s (P866), 150s (P874), 433s (P2385), 842s (P4609), 854s (P4657)
Bronchodilators
21s (P252), 65s (P474), 123s (P745), 179s (P1007, P1009), 185s (P1037),
206s (P1137), 238s (P1292), 279s (1649), 337s (P1934), 372s (P2101),

386s (P2162), 389s (P2179), 404s (P2249), 476s (P2589),
520s (2856), 526s (P2886), 545s (3081), 600s (P3347),
619s (P3437), 625s (P3465), 632s (P3497), 639s (P3532),
695s (P3801), 732s (P3974), 772s (P4163), 815s (P4420),
886s (P4827), 888s (P4835)

Bronchopulmonary dysplasia
52s (P414), 139s (P823), 195s (P1085), 251s (1400), 517s (2846), 764s (P4126,
P4128, P4129, P4130), 765s (P4134), 767s (P4140), 852s (P4652)
Bronchoscopy: therapeutic
105s (P664), 107s (P672)

Bronchial hyperreactivity
315s (1836), 618s (P3436), 801s (P4359), 857s (4698)

Bronchoconstriction
71s (P500), 138s (P818), 147s (P860), 148s (P864), 149s (P869, P870, P871),
150s (P873), 280s (1653), 312s (P1792), 338s (P1941), 340s (P1946),
380s (P2138), 421s (P2329), 426s (P2355), 507s (2803), 524s (P2878),
546s (3084, 3085), 693s (P3790), 819s (P4440), 835s (P4572, P4575),
842s (P4609), 862s (4718), 887s (P4828)

381s (P2143),
507s (P2741),
618s (P3433),
643s (P3551),
854s (P4657),

Budesonide
26s (P273), 121s (P735), 122s (P740), 134s (P799), 179s (P1007), 198s (P1097),
211s (P1158), 368s (P2083), 374s (P2106, P2108), 376s (P2117), 381s (P2141),
382s (P2144), 386s (P2163, P2164), 390s (P2182), 392s (P2189), 403s (P2246),
424s (P2342), 428s (P2361), 508s (2805), 524s (P2877), 529s (P2897),
599s (P3343), 615s (P3417), 624s (P3460), 625s (P3461), 676s (P3711),
760s (P4109), 857s (4698), 860s (4710), 866s (4737), 886s (P4824, P4827),
887s (P4828), 888s (P4834)
Calcitonin gene-related peptide
553s (3115), 563s (P3157)
Calcium
13s (P210), 87s (P581), 88s (P582), 112s (P695), 164s (P941), 167s (P953),
248s (1387), 260s (P1446), 378s (P2128, P2129), 401s (P2233), 563s (P3157),
688s (P3766), 719s (P3912), 855s (P4665), 866s (4738)
Candida albicans
73s (P509)
Capsaicin
380s (P2135), 508s (2807)
Carbon dioxide
100s (P637), 145s (P852), 211s (P1161), 269s (P1485), 361s (P2050),
363s (P2058), 588s (3293), 593s (3312), 720s (P3920), 810s (P4397),
874s (P4772), 885s (P4818), 886s (P4824)
Carbon monoxide
19s (P242), 41s (370), 48s (P398), 51s (P412), 90s (P592), 131s (P786),
151s (P878), 186s (P1038), 189s (P1054, P1056), 192s (P1070), 309s (P1778),
346s (P1975, P1976), 400s (P2229), 511s (2821), 512s (2822), 555s (3125),
562s (P3156), 632s (P3495), 658s (P3620, P3623), 663s (P3646), 664s (P3651),
670s (P3676), 671s (P3683), 715s (P3896), 722s (P3929, P3930), 738s (P4002),
742s (P4023), 744s (P4034), 747s (P4046), 752s (P4069), 753s (P4078),
755s (P4088), 794s (4330), 796s (4335), 823s (4516), 836s (P4579),
843s (P4614), 851s (P4647)
Carboplatin
226s (P1233), 231s (P1256), 533s (P2913), 535s (P2922), 544s (3076),
582s (3266), 650s (P3582)
Carcinogenesis and metastasis
114s (P702), 222s (P1215), 610s (P3396), 779s (P4194)
Carcinoid tumours
105s (P664), 107s (P670), 222s (P1213), 229s (P1247), 775s (P4179)
Cardiac function
144s (P846), 361s (P2048), 376s (P2116), 570s (P3188), 593s (3314),
819s (P4441), 830s (4553)
Cardiorespiratory physiology
59s (P447), 143s (P843), 144s (P848), 152s (P882), 361s (P2050), 505s (P2732),
539s (P2943), 587s (3287), 588s (3292), 674s (P3696), 696s (P3805),
700s (P3822), 710s (P3871), 711s (P3875), 768s (P4145), 792s (4316),
819s (P4443), 877s (P4785)
Catalase
135s (P806), 188s (P1049), 612s (P3402), 683s (P3745), 684s (P3746),
691s (P3784), 693s (P3790), 880s (P4798)
Cell adhesion molecules
251s (1400), 484s (P2633), 774s (P4171)
Chest physiotherapy
214s (P1171), 215s (P1179), 262s (P1452), 449s (P2460, P2461), 636s (P3517)
Chest radiography
5s (177), 29s (P288), 30s (P292), 136s (P809), 233s (P1265, P1269),
336s (P1928), 439s (P2419), 469s (P2558), 481s (P2618), 490s (P2663),
502s (P2717), 602s (P3355), 633s (P3501), 635s (P3508), 646s (P3560),
669s (P3673), 671s (P3683), 740s (P4014), 778s (P4192)

984s

Subject Index
Childhood asthma
19s (P240), 32s (P301), 37s (351), 143s (P841), 197s (P1092, P1094),
198s (P1099), 199s (P1103), 238s (P1290), 321s (1863, 1865, 1866),
336s (P1931), 516s (2842), 611s (P3400), 731s (P3970), 757s (P4096),
758s (P4099), 834s (P4569), 852s (P4649), 854s (P4657)

164s (P938), 198s (P1098), 229s (P1248), 258s (P1437), 304s (P1756),
306s (P1762, P1766), 307s (P1769, P1770), 308s (P1773), 315s (1838),
352s (P2008), 390s (P2182), 395s (P2203), 418s (P2317), 421s (P2332),
456s (P2493), 506s (P2735), 512s (2826), 538s (P2937), 549s (3098),
564s (P3161), 565s (P3165), 590s (3300), 592s (3308), 614s (P3414),
627s (P3474), 656s (P3610), 663s (P3646), 665s (P3653), 668s (P3667),
677s (P3712), 678s (P3719), 682s (P3737), 684s (P3749), 685s (P3751, P3753),
690s (P3775), 825s (4527), 826s (4530, 4531, 4533), 830s (4552), 836s (P4580),
837s (P4584), 840s (P4599), 857s (4696), 882s (P4806), 887s (P4832)

Chlamydia pneumoniae
457s (P2499)
Chloride
260s (P1444), 316s (1841), 355s (P2024), 357s (P2034), 470s (P2560),
474s (P2583), 608s (P3384), 643s (P3549), 689s (P3771), 691s (P3781),
799s (P4349), 800s (P4355, P4356), 866s (4738)

Community-acquired pneumonia
49s (P402), 83s (P560), 85s (P569), 86s (P574, P576), 87s (P578), 115s (P709),
242s (1361, 1363), 298s (P1729), 299s (P1732), 302s (P1744), 334s (P1921),
447s (P2453, P2454), 448s (P2457), 450s (P2466, P2467), 451s (P2471, P2473),
452s (P2474, P2475, P2479), 453s (P2480, P2481), 455s (P2488), 456s (P2494),
457s (P2497), 459s (P2508), 461s (P2518), 462s (P2525), 466s (P2540, P2542),
467s (P2548), 468s (P2553), 469s (P2556, P2558), 471s (P2565, P2566),
472s (P2571), 510s (2815), 542s (P2957), 616s (P3422), 646s (P3561),
802s (P4365), 803s (P4368, P4369), 804s (P4373), 805s (P4377, P4378)

Chronic bronchitis
61s (P453), 65s (P473), 82s (P553), 104s (P655), 122s (P742), 132s (P789),
134s (P800), 173s (P977, P981), 178s (P1001), 180s (P1014), 182s (P1021),
184s (P1032), 251s (1402), 256s (P1425), 257s (P1430), 258s (P1436),
328s (P1895), 399s (P2227), 447s (P2454), 462s (P2523), 504s (P2727),
548s (3091), 623s (P3454, P3456), 725s (P3940), 730s (P3964), 737s (P4001),
738s (P4005, P4006), 800s (P4353), 801s (P4360), 855s (P4662), 880s (P4796),
889s (P4841)

Complement
2s (167), 116s (P712), 133s (P794), 320s (1860), 350s (P1999), 366s (P2071),
416s (P2307), 450s (P2466), 484s (P2632), 485s (P2635), 489s (P2654),
565s (P3165), 680s (P3726), 738s (P4006)

Chronic obstructive bronchitis
190s (P1058)
Chronic respiratory failure
49s (P399), 96s (P619), 99s (P635), 144s (P846), 216s (P1184), 296s (P1721),
335s (P1926), 358s (P2035), 365s (P2067), 366s (P2073), 368s (P2080),
373s (P2104), 411s (P2283), 809s (P4396), 832s (4559)

Clearance
20s (P245), 48s (P398), 52s (P414), 89s (P589), 93s (P608), 189s (P1056),
207s (P1142), 215s (P1177, P1178), 216s (P1185), 220s (P1201), 249s (1393),
259s (P1441), 261s (P1451), 262s (P1453, P1455), 267s (P1478), 269s (P1487),
297s (P1723), 311s (P1787), 316s (1841), 317s (1845, 1846), 326s (P1886),
351s (P2001), 384s (P2155), 385s (P2158), 390s (P2183), 406s (P2257),
410s (P2279), 412s (P2288), 423s (P2340), 463s (P2527), 484s (P2632),
485s (P2635), 508s (2807), 535s (P2922), 540s (P2949), 586s (3282),
589s (3297), 590s (3298), 600s (P3344), 606s (P3374), 614s (P3411, P3412),
626s (P3466), 657s (P3614), 664s (P3650), 669s (P3673), 675s (P3703),
680s (P3730), 694s (P3797), 744s (P4034), 765s (P4134), 794s (4324),
822s (4513), 827s (4538), 841s (P4601, P4604, P4605, P4606), 842s (P4607,
P4608, P4609), 850s (P4641), 865s (4733), 877s (P4782), 879s (P4792),
882s (P4808), 886s (P4827), 887s (P4829, P4830, P4831), 889s (P4838, P4841)

Computed tomography
4s (174), 12s (P209), 13s (P210), 18s (P239), 23s (P260, P261), 24s (P263, P265,
P266, P267), 25s (P268, P269, P270), 26s (P273, P274, P275, P276), 28s (P283),
29s (P287, P288, P289), 30s (P292), 31s (P298), 35s (344), 38s (356), 42s (371),
43s (376), 44s (377, 378), 49s (P400), 51s (P408, P411), 61s (P454), 64s (P470),
77s (P529), 82s (P553), 83s (P561), 85s (P568, P571), 86s (P575), 89s (P587),
90s (P592, P593, P594), 91s (P596, P597), 100s (P640), 101s (P641, P642),
102s (P647, P648, P649), 103s (P651, P652, P653), 104s (P655, P656, P657,
P658, P659), 105s (P660), 109s (P679, P680, P681), 110s (P686), 111s (P691),
112s (P692, P695), 113s (P701), 114s (P704), 116s (P713), 117s (P716),
144s (P845), 147s (P860), 151s (P878), 160s (P923), 163s (P936), 172s (P974),
182s (P1020), 202s (P1117), 203s (P1121), 207s (P1143), 222s (P1213),
226s (P1232), 227s (P1239), 228s (P1243), 229s (P1247, P1248, P1249),
230s (P1251, P1253), 231s (P1257, P1258), 233s (P1269), 248s (1387, 1388),
261s (P1450), 267s (P1479), 272s (P1499), 276s (1638, 1639), 277s (1641),
281s (1657, 1658), 282s (1662), 283s (1665), 290s (P1696), 291s (P1698),
292s (P1701), 293s (P1705, P1706, P1708), 299s (P1730), 301s (P1742),
308s (P1775), 309s (P1777, P1779), 319s (1855), 324s (P1877), 336s (P1929),
346s (P1976), 351s (P2004), 388s (P2174), 397s (P2214), 406s (P2257, P2259),
407s (P2262), 414s (P2299), 424s (P2342), 425s (P2349), 437s (P2410),
438s (P2411, P2412), 439s (P2415), 454s (P2486), 455s (P2489), 456s (P2493),
460s (P2512), 461s (P2519), 465s (P2538, P2539), 466s (P2543), 475s (P2585),
476s (P2592), 478s (P2599), 480s (P2613), 482s (P2622), 483s (P2625),
489s (P2658), 493s (P2676), 498s (P2700), 500s (P2710, P2712), 501s (P2714),
503s (P2724, P2725), 507s (P2742), 511s (2821), 512s (2822), 516s (2840),
530s (P2899), 531s (P2904), 534s (P2918, P2919), 537s (P2932, P2934),
542s (P2957), 555s (3124), 557s (P3131), 558s (P3136), 559s (P3141),
560s (P3146), 562s (P3156), 568s (P3181), 575s (P3209), 582s (3266),
590s (3301), 591s (3302), 597s (P3334), 598s (P3336), 599s (P3342),
600s (P3344, P3345, P3347), 607s (P3381), 616s (P3422), 618s (P3432),
620s (P3443), 623s (P3455), 628s (P3478), 629s (P3481, P3484), 631s (P3491),
632s (P3498, P3499), 633s (P3501, P3502), 634s (P3505, P3507), 635s (P3510,
P3511), 636s (P3514), 646s (P3560, P3561, P3562, P3563, P3564), 647s (P3566,
P3567), 650s (P3581, P3582, P3583), 651s (P3586, P3587), 652s (P3590, P3591,
P3592), 653s (P3597, P3599), 654s (P3602), 655s (P3605, P3606, P3607),
657s (P3614, P3618), 658s (P3620), 659s (P3626), 661s (P3633), 662s (P3639),
663s (P3643), 665s (P3653, P3655), 666s (P3657), 667s (P3665), 668s (P3668,
P3669), 669s (P3673), 671s (P3680), 675s (P3703, P3704), 682s (P3737),
698s (P3816), 712s (P3880), 713s (P3889), 715s (P3894, P3895), 719s (P3913),
722s (P3927), 729s (P3961, P3962), 734s (P3984), 740s (P4014, P4015),
741s (P4017), 743s (P4027), 762s (P4117), 763s (P4124), 774s (P4170),
776s (P4184), 777s (P4185, P4186), 778s (P4191, P4192), 779s (P4197),
782s (P4207), 793s (4318), 811s (P4401, P4405), 812s (P4407, P4408, P4409),
816s (P4426), 817s (P4430), 825s (4529), 826s (4532), 829s (4546), 842s (P4608),
845s (P4622), 847s (P4629), 860s (4710), 863s (4725), 864s (4728), 865s (4731)

Clubbing
409s (P2277)

Computer data bases and software
25s (P270), 103s (P652), 125s (P754)

Cigarette smoke
33s (P309), 39s (359, 360), 110s (P686), 134s (P800), 169s (P960), 222s (P1215),
243s (1364), 251s (1402), 256s (P1423, P1424, P1425, P1426, P1427),
257s (P1428, P1429), 303s (P1747, P1748, P1749), 305s (P1757), 317s (1844),
377s (P2122, P2124), 379s (P2133), 408s (P2272), 414s (P2300), 435s (P2395),
518s (2849), 526s (P2886), 553s (3116, 3117), 565s (P3166), 567s (P3176),
615s (P3419), 678s (P3716, P3717, P3718), 681s (P3734), 683s (P3745),
690s (P3777), 744s (P4034), 751s (P4065), 753s (P4077), 761s (P4112),
785s (P4223), 822s (4512), 824s (4525), 826s (4534), 827s (4538), 836s (P4580,
P4581), 837s (P4582, P4584), 838s (P4587), 839s (P4592), 840s (P4597),
866s (4734, 4737), 880s (P4800), 881s (P4804)
Ciliary dyskinesia
196s (P1089), 207s (P1140), 301s (P1742), 333s (P1918), 413s (P2295),
463s (P2527), 517s (2844, 2845), 540s (P2949), 543s (P2959), 589s (3297),
598s (P3335, P3338), 680s (P3728, P3730), 789s (4304), 842s (P4610),
843s (P4611), 860s (4708), 882s (P4807, P4808)
Cisplatin
225s (P1230), 228s (P1246), 229s (P1249), 231s (P1256), 533s (P2914, P2915),
544s (3076), 582s (3265), 773s (P4166, P4168), 774s (P4172), 828s (4543),
844s (P4617)
Clarithromycin
316s (1839), 456s (P2495), 465s (P2535), 500s (P2708, P2709), 501s (P2716),
596s (P3329), 660s (P3631), 802s (P4364)

Cobalt
689s (P3771), 691s (P3781), 799s (P4349), 800s (P4355)

Continuous positive airway pressure
56s (P432, P434, P435), 155s (P899), 156s (P902), 297s (P1724), 362s (P2056),
366s (P2074), 570s (P3190), 591s (3303), 692s (P3787), 696s (P3804, P3806),
697s (P3807), 701s (P3825, P3826, P3828), 703s (P3835, P3838), 704s (P3842,
P3844), 707s (P3859), 709s (P3866, P3867), 791s (4313), 832s (4562)

Cognitive function
79s (P539), 81s (P549), 410s (P2281)
Collagen
39s (361), 49s (P399), 105s (P660), 115s (P706), 116s (P711, P714), 131s (P787),
134s (P799), 137s (P817), 139s (P826), 140s (P828, P829, P831), 160s (P920),

Control of breathing
57s (P438), 74s (P516), 269s (P1485)

985s

Subject Index
COPD
8s (192), 9s (194, 195, 196), 12s (P207, P208, P209), 13s (P210, P211, P212,
P213), 14s (P214, P215, P216, P217, P218), 15s (P219, P220, P221, P222, P223,
P224), 19s (P243), 20s (P246, P248), 21s (P250), 24s (P267), 25s (P268, P271),
26s (P272, P274, P276), 31s (P296, P298), 32s (P305), 34s (P313), 38s (356),
43s (374, 375, 376), 44s (377), 45s (382, 383, 384, 385), 46s (386, 387, 389),
47s (393), 48s (P397, P398), 60s (P450, P451, P452), 61s (P453, P455, P456,
P457), 62s (P459), 63s (P464), 64s (P469), 65s (P472, P473), 67s (P482, P483),
68s (P484, P485, P486, P487), 69s (P488), 75s (P520, P521), 76s (P522, P523,
P524, P525, P526), 77s (P527, P528, P529, P530, P531), 78s (P532, P533, P534,
P535), 79s (P536, P537, P538, P539, P540), 80s (P541, P542, P543, P544, P545),
81s (P546, P547, P548, P549, P551), 82s (P552, P553, P554, P555, P556),
83s (P557, P558, P559), 85s (P572), 88s (P582), 91s (P600), 92s (P601, P602,
P603, P604), 93s (P605, P606, P607, P609), 94s (P610, P611, P612, P613),
95s (P614, P616, P617, P618), 96s (P619, P620, P621, P622), 97s (P623, P624,
P625, P626), 98s (P627, P628, P629, P631, P632), 99s (P633, P634, P635),
100s (P637, P639, P640), 101s (P645), 103s (P652, P654), 104s (P655),
109s (P681), 110s (P686), 112s (P696), 114s (P703), 118s (P721, P722, P723),
119s (P725, P726, P727, P729), 120s (P730, P732, P733), 121s (P736, P737,
P738, P739), 122s (P740, P741, P742), 123s (P745, P747), 124s (P750, P752),
125s (P754, P756, P758), 126s (P760), 128s (P771), 129s (P775, P776),
130s (P780, P782), 131s (P783, P784, P785, P786, P787), 132s (P788, P789,
P790, P791, P792), 133s (P793, P794, P795, P796, P797, P798), 134s (P799,
P800, P801), 136s (P811), 140s (P828, P829), 142s (P838, P839, P840),
143s (P842), 144s (P845), 145s (P849, P851, P852), 146s (P856, P857),
147s (P859), 148s (P863), 149s (P868), 150s (P872, P876), 151s (P877),
152s (P885, P886), 155s (P897), 156s (P902), 160s (P922), 161s (P928),
162s (P931), 164s (P938), 169s (P960), 171s (P971, P972), 172s (P975, P976),
173s (P977, P978, P979, P980, P981), 174s (P982, P983, P985, P986),
175s (P987, P988, P989, P990, P991), 176s (P992, P993, P994, P995),
177s (P1000, P996, P997, P999), 178s (P1002, P1003, P1004, P1005),
180s (P1014), 184s (P1032), 187s (P1046), 189s (P1053, P1054, P1055, P1056),
190s (P1057, P1059, P1061, P1062), 191s (P1063, P1064, P1065, P1066, P1067),
203s (P1125), 204s (P1126, P1127, P1130), 205s (P1131, P1132, P1133),
207s (P1139, P1141), 209s (P1148, P1149, P1152), 210s (P1153), 212s (P1163,
P1164), 213s (P1166, P1167, P1168), 218s (P1192, P1193, P1194), 219s (P1200),
220s (P1202, P1203, P1204), 221s (P1206, P1210, P1211), 222s (P1212),
223s (P1218), 227s (P1237), 236s (P1278, P1280), 237s (P1284), 238s (P1292),
239s (P1293, P1294, P1295, P1296, P1297), 240s (P1298, P1299, P1300, P1301),
242s (1363), 243s (1364, 1366), 251s (1401, 1402, 1403), 256s (P1423, P1425,
P1426, P1427), 257s (P1428, P1429, P1430, P1431, P1432, P1433), 258s (P1434,
P1435, P1436, P1437, P1438), 259s (P1439), 263s (P1459, P1460, P1461),
264s (P1462, P1463, P1464, P1465, P1466), 265s (P1467, P1469, P1470),
266s (P1471, P1472, P1474), 269s (P1486), 275s (P1511), 276s (1638),
277s (1643), 278s (1644, 1645, 1646, 1647), 279s (1648, 1649, 1650, 1651),
281s (1656, 1657, 1658), 282s (1659), 284s (1668, 1669, 1670, 1671),
285s (1672, 1673, 1675), 286s (1676, 1677, 1678, 1679), 287s (1681, 1682,
1683), 288s (1686), 290s (P1693, P1696), 292s (P1702), 293s (P1704),
294s (P1710, P1711, P1713), 295s (P1715, P1716), 298s (P1728), 301s (P1739),
303s (P1747, P1749, P1750, P1751), 304s (P1752, P1754, P1755), 306s (P1763),
307s (P1767), 311s (P1787), 313s (P1794, P1795), 315s (1837, 1838),
317s (1847), 318s (1849, 1853), 320s (1862), 328s (P1895), 329s (P1897, P1899,
P1900), 330s (P1901, P1904, P1905), 331s (P1906, P1907, P1909, P1910),
332s (P1911, P1912), 333s (P1915, P1916), 335s (P1925), 341s (P1954),
344s (P1967), 352s (P2005, P2007, P2009), 353s (P2010, P2013), 354s (P2018),
355s (P2024), 356s (P2025, P2026, P2027, P2028, P2029), 357s (P2030, P2031,
P2032, P2033, P2034), 358s (P2035, P2036), 359s (P2039, P2041), 361s (P2049),
362s (P2055), 363s (P2057), 364s (P2062, P2063, P2064, P2065), 365s (P2068,
P2069), 366s (P2071), 368s (P2080), 370s (P2090, P2091, P2092), 372s (P2101),
373s (P2102, P2103, P2104, P2105), 374s (P2106, P2107, P2108, P2109),
375s (P2110, P2111, P2112, P2113), 376s (P2114, P2116, P2117, P2118),
377s (P2121, P2122, P2123, P2124), 378s (P2125, P2126, P2127, P2129),
379s (P2130, P2131, P2133), 380s (P2135, P2139), 381s (P2140, P2142),
382s (P2145), 383s (P2149, P2151), 384s (P2153, P2155, P2156, P2157),
385s (P2158, P2159), 386s (P2162, P2165), 389s (P2177), 390s (P2180),
391s (P2188), 392s (P2189, P2190), 393s (P2194, P2196), 394s (P2200),
395s (P2205, P2207), 396s (P2208), 397s (P2214), 398s (P2220, P2221, P2223),
399s (P2225, P2226, P2227, P2228), 400s (P2230, P2231, P2232), 401s (P2233,
P2234, P2235), 402s (P2238, P2240), 403s (P2244, P2245, P2247), 404s (P2249),
405s (P2253), 406s (P2259, P2261), 407s (P2262), 408s (P2269, P2270, P2271,
P2272), 409s (P2273, P2274), 410s (P2280), 411s (P2283, P2284, P2285, P2286,
P2287), 412s (P2288, P2289, P2290, P2291), 414s (P2298, P2299), 415s (P2304),
416s (P2306, P2307, P2310), 426s (P2354), 435s (P2396), 439s (P2419),
443s (P2436, P2437), 444s (P2438), 445s (P2443, P2444), 456s (P2495),
458s (P2502, P2505), 460s (P2511, P2513, P2514), 462s (P2522, P2523, P2524),
463s (P2529), 464s (P2530, P2531), 468s (P2550), 469s (P2556, P2559),
470s (P2561, P2563), 472s (P2571), 475s (P2588), 498s (P2701), 502s (P2720),
503s (P2725), 504s (P2726, P2727, P2730), 505s (P2731), 506s (P2739),
507s (P2741), 508s (2806, 2808), 509s (2810, 2813), 510s (2815, 2817),
511s (2818), 514s (2832), 515s (2835, 2836, 2837), 516s (2841), 519s (2853),
520s (2856), 522s (P2869), 524s (P2876, P2877, P2878, P2879), 525s (P2880,
P2881, P2882), 526s (P2883, P2884, P2885, P2886), 527s (P2887, P2888,
P2889), 528s (P2890, P2891, P2892, P2893), 529s (P2894, P2895, P2896,
P2897), 530s (P2898, P2899, P2900, P2901), 531s (P2902, P2903, P2904, P2905,
P2906), 532s (P2907, P2908, P2909, P2910), 533s (P2911), 539s (P2943),

545s (3081, 3082), 546s (3083), 547s (3088, 3089), 548s (3090, 3091, 3092,
3093, 3094), 549s (3095), 550s (3104), 552s (3113), 553s (3114, 3116, 3117,
3118), 554s (3123), 565s (P3166), 567s (P3176), 570s (P3190), 571s (P3191,
P3193), 575s (P3209), 576s (P3214, P3215, P3216), 577s (P3217, P3218, P3219,
P3220, P3221), 578s (P3222, P3223, P3224, P3225, P3226), 579s (P3227, P3228,
P3229, P3230), 580s (P3231), 590s (3300), 591s (3305), 593s (3310, 3313, 3314),
594s (3315), 611s (P3397), 612s (P3402, P3405), 613s (P3407, P3408),
614s (P3413), 615s (P3417, P3419), 616s (P3423), 618s (P3434), 619s (P3438,
P3439), 620s (P3440, P3441, P3442, P3443, P3444), 621s (P3445, P3446, P3447,
P3448), 622s (P3449, P3450, P3451), 623s (P3452, P3453, P3454, P3455,
P3456), 624s (P3457, P3458, P3459, P3460), 625s (P3461, P3462, P3463, P3464,
P3465), 626s (P3466, P3467, P3468, P3469), 627s (P3470, P3471, P3472, P3473,
P3474), 628s (P3475, P3476, P3477, P3478), 630s (P3489), 637s (P3520, P3522),
638s (P3523, P3524, P3526), 639s (P3529, P3530, P3531, P3532), 640s (P3533,
P3534, P3535, P3536), 641s (P3538, P3539, P3541), 642s (P3542, P3544, P3545,
P3546), 643s (P3548, P3549, P3550, P3551), 644s (P3552, P3553, P3554,
P3555), 645s (P3556, P3557, P3558), 646s (P3560), 650s (P3581), 651s (P3588),
664s (P3651), 668s (P3668), 672s (P3688, P3689, P3690), 673s (P3692, P3694,
P3695), 674s (P3697, P3698, P3701), 675s (P3702, P3703, P3705), 676s (P3708,
P3711), 677s (P3714), 678s (P3716, P3717, P3718, P3719, P3720), 680s (P3729),
681s (P3734, P3735), 683s (P3741, P3743), 686s (P3758), 689s (P3773, P3774),
690s (P3775), 693s (P3791), 694s (P3795), 695s (P3799, P3800, P3801),
696s (P3803), 699s (P3819), 713s (P3889), 719s (P3913), 721s (P3925),
723s (P3934), 724s (P3938, P3939), 725s (P3942), 727s (P3952), 728s (P3955),
729s (P3960, P3961, P3962), 730s (P3964, P3966, P3967), 731s (P3968, P3969,
P3971, P3972), 732s (P3973, P3974, P3975), 733s (P3981), 735s (P3989, P3991),
737s (P3999), 738s (P4002), 739s (P4009), 744s (P4031), 746s (P4040),
747s (P4045), 748s (P4050, P4051), 751s (P4064), 753s (P4076), 754s (P4080,
P4082), 769s (P4152), 770s (P4153, P4154, P4155, P4156), 771s (P4157, P4158,
P4161), 777s (P4185, P4186), 781s (P4204), 783s (P4212), 785s (P4222, P4223),
787s (4293, 4294), 788s (4295, 4296, 4297, 4298, 4299), 789s (4300),
796s (4337, 4338), 797s (4339, 4340), 798s (4344, P4346), 801s (P4360),
806s (P4381, P4384), 807s (P4385, P4386, P4387, P4388), 808s (P4389, P4390,
P4391, P4392), 809s (P4393, P4394), 818s (P4434, P4438), 819s (P4442),
820s (P4444), 821s (P4449), 822s (4513), 824s (4524), 826s (4534), 827s (4536,
4538), 831s (4556, 4558), 832s (4560), 833s (4563, 4564), 836s (P4580, P4581),
837s (P4582, P4583, P4584, P4585, P4586), 838s (P4588, P4589, P4590),
839s (P4592, P4593, P4595, P4596), 840s (P4597), 849s (P4638), 850s (P4642),
851s (P4648), 853s (P4655), 856s (4695), 858s (4700, 4701, 4702), 863s (4725),
864s (4727), 865s (4732), 866s (4737), 867s (P4740, P4741, P4742),
868s (P4743, P4744, P4745, P4746), 869s (P4747, P4748, P4749, P4750, P4751),
870s (P4752, P4753, P4755), 871s (P4758, P4759), 872s (P4760, P4761, P4762,
P4763, P4764), 873s (P4765, P4766, P4767), 874s (P4768, P4770, P4771),
875s (P4773, P4774, P4775), 879s (P4791, P4793, P4794, P4795), 880s (P4797,
P4798, P4799, P4800), 881s (P4801, P4804), 882s (P4805), 883s (P4809, P4810,
P4811, P4812, P4813), 884s (P4814, P4815, P4816, P4817), 885s (P4818, P4819,
P4820, P4821, P4822), 886s (P4823, P4824, P4825, P4826), 888s (P4833, P4835,
P4837), 889s (P4838, P4840, P4842), 890s (P550)
Cor pulmonale
174s (P986), 884s (P4815)
Cortisol
242s (1361), 250s (1395), 311s (P1785), 313s (P1794, P1795), 369s (P2085),
370s (P2091, P2092), 372s (P2100), 377s (P2123), 383s (P2151), 384s (P2157),
527s (P2887), 545s (3082), 688s (P3767), 759s (P4106)
Costs and cost analysis
56s (P433), 79s (P539), 92s (P603), 122s (P744), 125s (P755), 157s (P909),
173s (P977), 176s (P995), 177s (P1000, P996), 178s (P1002), 203s (P1125),
217s (P1191), 221s (P1207), 222s (P1212), 234s (P1271), 238s (P1291),
239s (P1293, P1295, P1296, P1297), 240s (P1298, P1300, P1301), 241s (P1304),
248s (1388), 324s (P1878), 356s (P2029), 374s (P2106), 426s (P2356),
432s (P2382), 450s (P2469), 455s (P2488), 463s (P2529), 469s (P2556),
493s (P2673), 504s (P2727), 531s (P2902, P2905), 552s (3113), 570s (P3187),
586s (3283), 601s (P3353), 631s (P3494), 651s (P3589), 696s (P3806),
714s (P3893), 715s (P3895), 730s (P3967), 735s (P3990, P3991), 746s (P4041),
781s (P4203), 796s (4338), 811s (P4403)
Cough
1s (163), 19s (P240), 28s (P281), 29s (P286), 84s (P563), 85s (P571), 86s (P573,
P575), 87s (P577, P580), 90s (P591, P594), 91s (P597), 94s (P612), 107s (P673),
109s (P680), 117s (P720), 119s (P728), 120s (P733), 121s (P736), 136s (P809),
147s (P859), 150s (P873), 173s (P981), 174s (P984), 182s (P1023), 183s (P1026,
P1027), 184s (P1032), 186s (P1042), 188s (P1050), 190s (P1058), 197s (P1095),
200s (P1106), 210s (P1155), 215s (P1178), 216s (P1185), 221s (P1209),
228s (P1243), 229s (P1247), 233s (P1266, P1268), 244s (1370), 249s (1392,
1393), 288s (1685), 297s (P1723), 309s (P1778), 324s (P1877), 335s (P1924),
336s (P1929, P1930), 339s (P1944, P1945), 341s (P1952), 343s (P1962),
352s (P2006), 367s (P2077), 371s (P2093), 388s (P2171, P2172, P2173, P2174),
396s (P2211), 399s (P2224), 400s (P2232), 401s (P2236), 413s (P2296),
423s (P2341), 424s (P2343), 432s (P2383), 433s (P2387), 436s (P2401),
437s (P2405), 439s (P2419), 441s (P2426), 449s (P2460, P2461), 454s (P2486),
456s (P2496), 459s (P2510), 465s (P2535, P2536, P2539), 466s (P2541),
468s (P2551, P2554), 475s (P2585), 476s (P2589, P2590), 478s (P2598),

986s

Subject Index
480s (P2613), 481s (P2617), 482s (P2621), 491s (P2665), 498s (P2701),
503s (P2724), 504s (P2730), 506s (P2738), 508s (2807), 515s (2834),
536s (P2927), 537s (P2932), 538s (P2936), 541s (P2954), 543s (P2959),
544s (3075), 553s (3117), 557s (P3131), 558s (P3139), 562s (P3155),
575s (P3212), 597s (P3334), 598s (P3335, P3336), 599s (P3339, P3340, P3343),
600s (P3344, P3346, P3347), 606s (P3374), 607s (P3379), 612s (P3401),
623s (P3454), 627s (P3473), 628s (P3476), 629s (P3481), 630s (P3485),
632s (P3499), 633s (P3503), 634s (P3505), 635s (P3508, P3510, P3511),
636s (P3518), 637s (P3521), 646s (P3563), 649s (P3576), 651s (P3587),
657s (P3616, P3618), 659s (P3626), 661s (P3637), 663s (P3645), 667s (P3662),
668s (P3669), 669s (P3674), 673s (P3691, P3694), 675s (P3704), 692s (P3787),
706s (P3850), 713s (P3889), 724s (P3936), 725s (P3940), 726s (P3946, P3948),
728s (P3954), 729s (P3959), 731s (P3969), 736s (P3996), 737s (P3997, P4000),
739s (P4008), 742s (P4023), 743s (P4027), 748s (P4050, P4051), 752s (P4071),
756s (P4093), 761s (P4113), 762s (P4118, P4119, P4120), 768s (P4147),
781s (P4203), 797s (4343), 798s (4344), 801s (P4361), 805s (P4376),
823s (4518), 831s (4558), 840s (P4600), 852s (P4650), 869s (P4747)
CPAP
7s (188), 56s (P432, P433, P434, P435), 57s (P436, P437, P438, P439),
58s (P442, P443, P444), 59s (P445, P446), 152s (P884), 153s (P888), 154s (P892,
P893), 156s (P902), 157s (P906), 215s (P1176), 238s (P1289), 282s (1661),
296s (P1719), 297s (P1724, P1725), 324s (P1877), 327s (P1892), 356s (P2025),
361s (P2047, P2048), 363s (P2060), 364s (P2063), 366s (P2072, P2074),
506s (P2736), 570s (P3188, P3190), 572s (P3195, P3196), 587s (3288),
588s (3291, 3292), 639s (P3532), 692s (P3787), 696s (P3804, P3806),
697s (P3807, P3808), 698s (P3812), 699s (P3820), 701s (P3825, P3826, P3828),
702s (P3832, P3833), 703s (P3835, P3838), 704s (P3840, P3842, P3844),
705s (P3848, P3849), 706s (P3852), 707s (P3856), 708s (P3862, P3864),
709s (P3865, P3866, P3867), 710s (P3872), 711s (P3875), 753s (P4073),
766s (P4139), 792s (4314, 4315), 832s (4562)
Critical care
47s (390), 52s (P413), 353s (P2014), 359s (P2040), 362s (P2054), 460s (P2515),
647s (P3568), 763s (P4125)
Cyclosporine
73s (P510), 91s (P596), 269s (P1487), 444s (P2440), 512s (2823)
Cytomegalovirus
269s (P1488), 465s (P2537), 541s (P2953), 542s (P2957), 618s (P3432),
666s (P3660)
Depression
7s (187), 49s (P401), 59s (P445), 61s (P455), 62s (P461), 63s (P462), 69s (P490),
72s (P506), 75s (P519), 77s (P527, P528), 78s (P532, P534), 79s (P536),
80s (P543, P544), 81s (P547, P549), 87s (P579), 93s (P605), 98s (P629),
100s (P639), 124s (P750), 152s (P884), 175s (P989), 178s (P1002), 218s (P1193),
236s (P1278), 246s (1379), 263s (P1461), 264s (P1463, P1466), 265s (P1467,
P1469, P1470), 266s (P1472, P1474), 273s (P1507), 281s (1656), 282s (1662),
298s (P1727), 302s (P1746), 330s (P1905), 345s (P1970), 363s (P2057),
365s (P2070), 410s (P2281), 411s (P2284), 412s (P2291), 413s (P2292),
441s (P2426), 476s (P2591), 489s (P2654), 515s (2834), 516s (2838),
532s (P2908), 547s (3089), 548s (3092, 3093), 622s (P3449), 642s (P3546),
643s (P3550), 673s (P3692, P3693), 674s (P3700), 690s (P3775), 701s (P3826,
P3827), 705s (P3846), 739s (P4011), 744s (P4031), 745s (P4036), 753s (P4078),
787s (4291), 797s (4340), 810s (P4398), 831s (4558), 884s (P4816)
Dexamethasone
39s (359, 363), 258s (P1438), 310s (P1784), 311s (P1785), 378s (P2127),
380s (P2136), 390s (P2182), 391s (P2186), 419s (P2321), 432s (P2381),
434s (P2391), 459s (P2509), 508s (2805), 566s (P3172), 615s (P3417, P3418,
P3419), 660s (P3631), 676s (P3711), 677s (P3714), 678s (P3718), 680s (P3727),
792s (4317), 888s (P4834)
Diabetes mellitus
13s (P212), 22s (P258), 80s (P542), 83s (P559), 84s (P564), 86s (P576),
87s (P579), 88s (P582), 153s (P888), 162s (P930), 175s (P990), 202s (P1117),
203s (P1121), 242s (1363), 335s (P1924), 437s (P2407), 454s (P2484),
456s (P2492, P2496), 459s (P2507), 472s (P2571), 480s (P2609), 481s (P2617),
495s (P2687, P2688), 503s (P2724, P2725), 599s (P3343), 605s (P3369),
619s (P3439), 672s (P3688), 704s (P3841), 705s (P3848), 709s (P3867),
710s (P3871), 733s (P3981), 735s (P3989), 745s (P4036), 768s (P4145),
805s (P4376, P4378)
Diaphragm
5s (180), 6s (182), 20s (P244, P247), 22s (P256), 25s (P268), 26s (P272),
48s (394), 67s (P483), 88s (P585), 101s (P645), 194s (P1081), 209s (P1150),
216s (P1184), 248s (1390), 249s (1391), 280s (1654), 281s (1656), 287s (1684),
292s (P1703), 409s (P2274), 427s (P2357), 438s (P2413), 439s (P2416),
440s (P2421), 441s (P2427), 575s (P3210), 647s (P3569), 651s (P3589),
850s (P4642, P4643)
Diaphragmatic hernia
290s (P1694), 441s (P2427), 651s (P3586), 717s (P3903), 765s (P4132),
843s (P4615)

Diuretics
164s (P941), 167s (P953), 295s (P1716), 584s (3274), 705s (P3848), 788s (4296),
870s (P4753)
Dopamine
363s (P2059), 784s (P4218)
DOTS
478s (P2600), 479s (P2607, P2608), 483s (P2627), 492s (P2669), 493s (P2675,
P2677), 494s (P2682), 495s (P2683), 594s (P3317), 595s (P3320, P3321, P3322),
597s (P3331), 786s (4289)
Drug administration and dosing
191s (P1065, P1066), 378s (P2126)
Dust and inhaled particles
2s (167), 17s (P232), 26s (P273), 37s (351, 352, 353, 354, 355), 38s (356),
39s (360), 40s (364), 174s (P982, P984), 181s (P1016, P1017), 182s (P1021),
183s (P1028), 184s (P1030, P1032), 185s (P1035), 186s (P1042), 200s (P1108,
P1110), 308s (P1772), 338s (P1940), 340s (P1950), 343s (P1964), 407s (P2266),
417s (P2311), 419s (P2323), 420s (P2326), 421s (P2333), 424s (P2346),
428s (P2362, P2364), 429s (P2368), 430s (P2374), 432s (P2382), 433s (P2389),
435s (P2395), 504s (P2729), 553s (3115), 614s (P3412), 620s (P3441),
679s (P3721), 682s (P3740), 725s (P3942), 729s (P3959), 736s (P3993),
737s (P3998), 738s (P4005, P4006), 739s (P4008), 740s (P4012), 743s (P4027,
P4028), 798s (P4346), 800s (P4354), 824s (4521, 4522), 861s (4715),
868s (P4744), 876s (P4779, P4780, P4781), 877s (P4782)
Dyspnoea
8s (192), 13s (P210, P211), 22s (P255, P257), 40s (367), 68s (P484, P487),
76s (P522, P524), 77s (P527, P529), 78s (P534), 79s (P536, P537), 80s (P544),
81s (P546, P551), 82s (P553), 83s (P558), 87s (P580), 88s (P585), 89s (P588,
P589), 90s (P594), 91s (P597), 93s (P605, P607), 96s (P620, P621), 97s (P625),
98s (P631), 100s (P637), 101s (P645), 107s (P673), 108s (P677), 109s (P680,
P681), 110s (P682), 114s (P704), 118s (P723), 119s (P727), 120s (P730, P733),
121s (P736), 122s (P742), 142s (P839), 143s (P844), 145s (P849, P852),
146s (P857, P858), 147s (P859), 173s (P977), 174s (P983), 182s (P1023),
185s (P1037), 200s (P1106), 202s (P1116), 205s (P1133), 209s (P1149),
212s (P1163), 213s (P1166, P1167), 214s (P1174), 218s (P1193, P1194),
221s (P1209), 226s (P1234), 229s (P1247, P1248), 233s (P1265, P1266, P1268),
263s (P1459, P1461), 264s (P1463, P1466), 265s (P1470), 266s (P1473),
278s (1644, 1645, 1646), 279s (1650, 1651), 286s (1676), 288s (1686),
294s (P1711), 295s (P1717), 298s (P1727), 318s (1853), 328s (P1895),
329s (P1898, P1900), 330s (P1902), 331s (P1906, P1907), 335s (P1924),
336s (P1930), 343s (P1962), 352s (P2006), 356s (P2025), 357s (P2033),
358s (P2037), 365s (P2070), 372s (P2101), 374s (P2107), 375s (P2111),
388s (P2174), 395s (P2207), 398s (P2221), 402s (P2241), 403s (P2245),
404s (P2252), 409s (P2277), 410s (P2281, P2282), 411s (P2286), 412s (P2290,
P2291), 416s (P2309), 430s (P2374), 436s (P2401), 441s (P2425, P2426, P2427),
449s (P2460), 455s (P2490), 459s (P2510), 460s (P2511), 465s (P2539),
466s (P2541, P2543), 475s (P2585), 476s (P2590), 503s (P2724), 504s (P2730),
505s (P2731), 506s (P2739), 509s (2810, 2811), 515s (2834, 2835, 2837),
516s (2841), 524s (P2876, P2878), 526s (P2885), 527s (P2887), 528s (P2891),
530s (P2899), 533s (P2911), 536s (P2927), 538s (P2936), 539s (P2945),
544s (3074, 3075), 545s (3082), 547s (3089), 548s (3092, 3094), 553s (3117),
555s (3126), 557s (P3131), 559s (P3143), 577s (P3217, P3219, P3220),
579s (P3229), 583s (3270), 584s (3274), 600s (P3344), 601s (P3350, P3351),
607s (P3380), 623s (P3452), 624s (P3457), 626s (P3468, P3469), 627s (P3473),
630s (P3485, P3487), 631s (P3490), 632s (P3497), 634s (P3505, P3507),
635s (P3508, P3513), 636s (P3515, P3516, P3518), 637s (P3520, P3522),
638s (P3523, P3525), 639s (P3528, P3532), 640s (P3533, P3536), 642s (P3542,
P3545, P3546), 643s (P3547, P3548, P3550), 644s (P3553, P3555), 650s (P3583),
651s (P3587, P3588), 657s (P3615, P3616, P3618), 658s (P3620), 659s (P3626),
661s (P3633, P3637), 663s (P3645), 667s (P3662, P3665), 668s (P3669),
672s (P3686, P3687, P3688), 673s (P3692), 674s (P3696), 675s (P3705),
712s (P3882), 713s (P3889), 715s (P3894), 720s (P3918), 726s (P3948),
730s (P3964, P3966), 731s (P3969, P3972), 732s (P3977), 734s (P3985),
736s (P3996), 737s (P4000), 739s (P4008), 741s (P4020), 743s (P4027),
748s (P4051), 752s (P4071), 756s (P4090, P4091), 759s (P4107), 761s (P4114),
768s (P4146, P4147), 769s (P4149, P4151, P4152), 770s (P4153), 771s (P4158,
P4159), 772s (P4163), 798s (4344), 801s (P4361), 803s (P4369), 806s (P4382,
P4383), 807s (P4387), 818s (P4434, P4438), 819s (P4439), 820s (P4448),
821s (P4449), 831s (4558), 855s (P4662), 863s (4724, 4725), 864s (4726),
869s (P4747, P4748), 872s (P4763, P4764), 873s (P4765), 875s (P4773),
884s (P4815, P4816)
Echocardiography
5s (177), 81s (P548), 83s (P557), 88s (P584), 111s (P688), 116s (P715),
142s (P839), 151s (P881), 152s (P882), 159s (P917, P918), 160s (P922),
161s (P928, P929), 163s (P934), 164s (P938), 165s (P945), 169s (P964),
172s (P973), 290s (P1695), 291s (P1699), 356s (P2026), 361s (P2048),
398s (P2221), 513s (2828), 555s (3125), 579s (P3229), 647s (P3565),
661s (P3636), 663s (P3642), 667s (P3665), 698s (P3813), 710s (P3874),
711s (P3879), 717s (P3905), 718s (P3910), 719s (P3916), 721s (P3926),
723s (P3933), 734s (P3984), 832s (4559), 883s (P4812)

987s

Subject Index
Eczema
18s (P236, P237), 19s (P240), 34s (P312), 197s (P1095, P1096), 199s (P1103,
P1104), 200s (P1106), 244s (1372), 322s (1867), 424s (P2343), 432s (P2383),
433s (P2387), 517s (2843), 599s (P3343), 611s (P3400), 725s (P3943),
734s (P3986), 757s (P4094), 760s (P4110), 833s (P4566), 852s (P4649),
854s (P4659), 855s (P4663), 861s (4715), 870s (P4755)

549s (3099), 553s (3116, 3117), 554s (3119), 566s (P3173), 599s (P3343),
613s (P3406, P3407), 614s (P3413, P3414, P3415), 648s (P3571), 664s (P3648),
676s (P3707), 677s (P3715), 678s (P3716, P3717, P3718), 679s (P3723),
680s (P3726, P3727, P3728, P3729, P3730), 681s (P3731, P3733), 685s (P3750),
686s (P3756, P3759, P3760), 687s (P3761, P3764), 689s (P3770, P3771),
690s (P3779), 691s (P3781), 742s (P4024), 743s (P4026), 761s (P4112, P4115),
762s (P4116), 765s (P4131), 785s (P4222), 802s (P4364), 826s (4534),
827s (4536, 4539), 828s (4541), 836s (P4581), 837s (P4582, P4584), 838s (P4587,
P4590), 840s (P4599), 849s (P4638), 865s (4732, 4733), 866s (4734, 4735, 4736,
4737, 4738), 867s (4739), 887s (P4830), 889s (P4840, P4841)

Elastase
46s (386), 48s (395), 132s (P789), 139s (P826), 140s (P827, P828, P829, P831),
257s (P1433), 260s (P1444), 262s (P1456), 303s (P1747), 306s (P1763),
377s (P2122), 401s (P2236), 410s (P2278), 560s (P3146), 590s (3300),
592s (3308), 682s (P3739), 683s (P3741, P3744), 686s (P3757, P3758),
793s (4320), 827s (4535), 837s (P4586), 838s (P4590), 839s (P4593, P4594),
849s (P4640)

Erythromycin
84s (P562), 459s (P2509), 732s (P3976)
Etoposide
533s (P2914), 535s (P2922)

Electromyography
14s (P214), 96s (P620), 148s (P862), 216s (P1182, P1183), 298s (P1726),
692s (P3788), 862s (4718)
Emergency care
616s (P3425)
Emphysema
12s (P209), 13s (P210), 25s (P268, P269, P270), 30s (P295), 31s (P298),
32s (P305), 38s (356), 43s (376), 46s (388), 49s (P399), 51s (P409), 61s (P454),
82s (P553), 83s (P558), 100s (P640), 101s (P642), 102s (P647), 103s (P653,
P654), 104s (P655, P656), 106s (P666), 108s (P677), 109s (P678, P679),
113s (P701), 116s (P715), 132s (P789, P790), 133s (P795), 139s (P826),
140s (P827, P829, P831), 142s (P838), 144s (P845), 150s (P876), 173s (P977),
180s (P1014), 209s (P1148), 251s (1401, 1402), 256s (P1425), 257s (P1429),
258s (P1436), 268s (P1481, P1483), 270s (P1491), 278s (1646), 281s (1658),
284s (1671), 290s (P1696), 292s (P1701, P1703), 293s (P1704), 303s (P1747,
P1748), 328s (P1895), 376s (P2119), 377s (P2122), 379s (P2131), 403s (P2247),
407s (P2262), 408s (P2270), 414s (P2299), 438s (P2411, P2414), 511s (2821),
530s (P2899), 531s (P2904), 534s (P2918), 539s (P2943, P2945), 555s (3124),
560s (P3146), 561s (P3150), 565s (P3166), 567s (P3176), 577s (P3221),
579s (P3229), 584s (3273), 592s (3308), 600s (P3348), 602s (P3358),
616s (P3422), 623s (P3454, P3455, P3456), 628s (P3478), 641s (P3538),
660s (P3632), 668s (P3669), 673s (P3695), 682s (P3739), 683s (P3741, P3744),
686s (P3757, P3758), 722s (P3927), 728s (P3957), 729s (P3961), 753s (P4076),
765s (P4131), 777s (P4186), 785s (P4222), 793s (4320), 827s (4536, 4537),
836s (P4580), 837s (P4583, P4586), 838s (P4590, P4591), 839s (P4592, P4593,
P4594), 840s (P4597), 841s (P4606), 863s (4724, 4725), 864s (4726, 4728),
865s (4730, 4731), 882s (P4805)
Empyema
83s (P558), 88s (P583), 108s (P675), 232s (P1261), 233s (P1266), 301s (P1738),
302s (P1743), 350s (P1995), 435s (P2397, P2398), 436s (P2400, P2401, P2403),
438s (P2414), 439s (P2417), 440s (P2420, P2423), 452s (P2474), 462s (P2521),
481s (P2618), 497s (P2695, P2696), 540s (P2946), 559s (P3142), 591s (3304),
602s (P3354), 603s (P3361), 604s (P3366), 629s (P3481), 653s (P3594),
762s (P4117), 814s (P4417, P4418), 817s (P4430), 847s (P4629)
Endotoxin
39s (359), 341s (P1954), 391s (P2185), 690s (P3777), 876s (P4781)
Eosinophil cationic protein
315s (1836), 392s (P2192), 424s (P2344), 426s (P2353), 763s (P4122),
856s (4694)
Eosinophil protein x
314s (1832)
Eosinophilic pneumonia
116s (P714), 512s (2825), 561s (P3149), 635s (P3511), 664s (P3649)
Eosinophils
17s (P231, P232), 31s (P297, P299), 34s (P311), 35s (343), 39s (360), 64s (P469),
136s (P808), 183s (P1024), 188s (P1050), 198s (P1099), 199s (P1101),
262s (P1456), 315s (1836), 332s (P1913), 342s (P1959), 379s (P2133),
380s (P2136, P2138), 392s (P2192), 393s (P2197), 399s (P2226), 401s (P2235),
416s (P2308), 418s (P2315, P2317), 419s (P2320, P2321, P2323, P2324),
421s (P2331), 422s (P2334), 424s (P2342), 427s (P2358), 429s (P2365, P2367,
P2368), 430s (P2370), 432s (P2384), 547s (3086, 3087), 579s (P3229),
585s (3277), 604s (P3364), 617s (P3427, P3428, P3429), 634s (P3507),
635s (P3511), 664s (P3649), 674s (P3701), 682s (P3737, P3738, P3740),
686s (P3759), 739s (P4008), 790s (4308), 825s (4529), 853s (P4656),
854s (P4661), 856s (4694, 4695), 860s (4710), 861s (4716), 878s (P4787)
Epithelial cells
36s (347), 39s (363), 40s (365), 129s (P773), 132s (P788, P792), 134s (P800),
138s (P819), 251s (1402), 256s (P1426), 259s (P1442), 260s (P1444),
306s (P1763), 307s (P1769, P1770), 308s (P1773), 319s (1857), 320s (1861),
333s (P1918), 341s (P1953), 377s (P2124), 397s (P2218), 418s (P2316),
427s (P2358), 428s (P2363), 429s (P2366), 459s (P2509), 517s (2845),

Exercise capacity
58s (P443), 67s (P482), 68s (P487), 69s (P488, P490), 77s (P529), 79s (P536,
P538, P539), 89s (P588, P589), 91s (P600), 109s (P678), 119s (P727),
120s (P730), 145s (P849), 146s (P857), 148s (P863), 151s (P877), 153s (P890),
160s (P923, P924), 161s (P926, P928), 164s (P940), 165s (P942), 168s (P959),
202s (P1116), 208s (P1144), 212s (P1162, P1163), 214s (P1175), 262s (P1454,
P1455), 266s (P1472, P1473), 267s (P1480), 269s (P1485), 279s (1650),
284s (1669, 1670), 285s (1673), 288s (1686), 294s (P1710), 329s (P1898),
330s (P1903), 331s (P1906, P1910), 375s (P2110), 402s (P2240), 465s (P2538),
515s (2834, 2835, 2836), 516s (2838), 530s (P2899), 548s (3092), 585s (3275),
591s (3305), 592s (3309), 593s (3310, 3313), 626s (P3468), 631s (P3490),
635s (P3509), 637s (P3522), 638s (P3523, P3525), 639s (P3530, P3531),
642s (P3543, P3544, P3545, P3546), 643s (P3548, P3550), 644s (P3553),
645s (P3557), 658s (P3620), 672s (P3686), 695s (P3800), 723s (P3932),
730s (P3966), 740s (P4015), 768s (P4146, P4147), 769s (P4150), 770s (P4154,
P4156), 771s (P4158, P4159, P4160, P4161), 797s (4340), 798s (4344),
801s (P4360), 806s (P4384), 807s (P4385), 808s (P4392), 809s (P4394),
818s (P4434), 819s (P4440), 820s (P4448), 842s (P4607), 858s (4701, 4702),
859s (4704), 863s (4725), 869s (P4749), 872s (P4761, P4764), 874s (P4768,
P4769, P4771), 875s (P4774, P4775)
Exercise tests
22s (P257), 142s (P840), 146s (P858), 208s (P1147), 273s (P1507), 620s (P3443),
639s (P3530), 772s (P4162), 795s (4333), 819s (P4440), 821s (P4449),
874s (P4771)
Exercise tolerance
21s (P250), 76s (P526), 77s (P531), 93s (P605), 95s (P618), 109s (P678),
142s (P840), 143s (P844), 160s (P921), 202s (P1116), 213s (P1166, P1167,
P1169), 214s (P1174), 262s (P1455), 267s (P1480), 285s (1674), 328s (P1895),
330s (P1901, P1902), 449s (P2461), 584s (3274), 591s (3305), 624s (P3459),
638s (P3523), 639s (P3530), 642s (P3545), 643s (P3551), 644s (P3554),
657s (P3615), 665s (P3656), 768s (P4146), 796s (4335), 807s (P4386),
818s (P4436), 819s (P4439), 820s (P4446), 821s (P4449), 858s (4702),
859s (4704), 864s (4726), 874s (P4770)
Exposure
2s (167), 4s (173), 5s (177), 17s (P232), 18s (P237), 19s (P240), 25s (P268),
26s (P276), 27s (P277), 36s (350), 37s (351, 352, 353, 354, 355), 38s (356, 357),
39s (360, 362), 55s (P426, P428), 61s (P454), 64s (P468), 65s (P473), 77s (P528),
82s (P556), 90s (P591), 96s (P620), 102s (P649), 110s (P684), 116s (P711),
129s (P773, P774), 133s (P798), 141s (P832, P835), 148s (P864), 155s (P898),
162s (P932), 164s (P939, P941), 165s (P946), 167s (P951), 169s (P960),
172s (P976), 174s (P982, P984), 177s (P997, P998), 180s (P1011), 181s (P1015,
P1016, P1017), 182s (P1020, P1021, P1022, P1023), 183s (P1024, P1025, P1026,
P1027, P1028), 184s (P1029, P1030, P1031, P1032, P1033), 185s (P1034, P1037),
186s (P1039, P1040, P1041), 187s (P1044, P1045, P1047), 188s (P1048, P1049,
P1050, P1051), 189s (P1052, P1053), 190s (P1061), 195s (P1085), 196s (P1091),
199s (P1104), 200s (P1107), 222s (P1215), 226s (P1234, P1235), 230s (P1254),
231s (P1255, P1256, P1257), 235s (P1277), 236s (P1279), 244s (1370),
251s (1400, 1402), 256s (P1425, P1426), 257s (P1428, P1429), 260s (P1447),
272s (P1499), 286s (1676, 1677, 1679), 289s (1689), 303s (P1747, P1749),
308s (P1772, P1773), 309s (P1778), 312s (P1791), 317s (1844), 333s (P1916),
335s (P1923), 337s (P1932, P1935, P1936), 338s (P1938, P1939), 340s (P1949),
344s (P1968), 345s (P1974), 347s (P1981), 371s (P2093), 372s (P2099, P2100),
376s (P2116, P2117), 377s (P2124), 378s (P2126, P2127, P2128, P2129),
379s (P2131, P2133), 380s (P2135, P2137, P2139), 382s (P2145), 383s (P2151),
384s (P2157), 385s (P2158), 397s (P2213), 398s (P2221), 411s (P2286),
416s (P2308), 419s (P2323, P2324), 420s (P2325), 421s (P2333), 422s (P2335),
428s (P2363), 429s (P2365), 430s (P2374), 431s (P2375), 435s (P2395),
447s (P2454), 465s (P2539), 492s (P2668), 500s (P2709, P2712), 504s (P2730),
506s (P2738), 508s (2805), 510s (2817), 514s (2830), 516s (2842), 517s (2843),
518s (2849), 520s (P2858), 521s (P2864), 522s (P2865), 541s (P2951),
545s (3079), 546s (3083), 551s (3108), 553s (3116, 3117), 562s (P3156),
563s (P3159), 567s (P3176), 583s (3270), 593s (3311), 599s (P3339),
608s (P3386), 609s (P3387, P3390), 610s (P3395, P3396), 613s (P3408),
614s (P3412), 615s (P3419), 617s (P3429), 619s (P3439), 650s (P3580),
659s (P3626, P3627), 660s (P3630), 676s (P3707), 679s (P3721), 681s (P3731,
P3733, P3734), 682s (P3736), 683s (P3743, P3745), 684s (P3748), 688s (P3768),

988s

Subject Index
689s (P3771), 690s (P3777, P3779), 691s (P3783), 693s (P3790, P3791),
695s (P3802), 715s (P3895), 716s (P3901, P3902), 718s (P3907), 721s (P3926),
725s (P3942), 726s (P3945), 729s (P3959), 732s (P3975), 733s (P3978),
736s (P3996), 737s (P3997, P3999, P4000), 738s (P4003, P4004, P4005, P4006),
739s (P4007), 740s (P4012, P4013, P4015), 741s (P4016, P4017, P4020),
742s (P4021), 743s (P4026, P4029), 744s (P4034), 745s (P4039), 749s (P4053),
751s (P4065, P4067), 753s (P4077), 754s (P4080), 755s (P4085), 763s (P4121),
765s (P4131), 798s (4344, P4345, P4346, P4347), 799s (P4348, P4351),
800s (P4352, P4353, P4354, P4355, P4356), 801s (P4357, P4359, P4361),
802s (P4362), 804s (P4371), 822s (4511, 4512), 823s (4518, 4519), 824s (4524),
826s (4534), 827s (4538), 831s (4557), 834s (P4570), 836s (P4579, P4580),
837s (P4582), 838s (P4587), 840s (P4599, P4600), 848s (P4633), 852s (P4650),
861s (4713, 4714, 4716), 865s (4733), 866s (4737), 867s (P4741), 868s (P4744),
875s (P4776), 876s (P4777, P4778, P4781), 877s (P4782, P4783, P4785),
878s (P4786, P4787, P4788, P4789, P4790), 879s (P4791, P4792), 880s (P4796,
P4800), 884s (P4816), 887s (P4829, P4831), 889s (P4838, P4839, P4842)
Family history
61s (P454), 90s (P594), 181s (P1015), 201s (P1111), 408s (P2267, P2270),
409s (P2277), 422s (P2335), 425s (P2351), 432s (P2384), 435s (P2395),
447s (P2452), 518s (2848), 557s (P3132), 596s (P3326), 610s (P3392),
611s (P3400), 704s (P3843), 734s (P3986), 739s (P4010), 861s (4715)
Farmers
659s (P3626), 740s (P4013), 798s (P4347), 801s (P4360), 861s (4714),
875s (P4776)

P3469), 627s (P3471, P3472, P3473, P3474), 628s (P3475), 631s (P3494),
632s (P3497), 637s (P3520, P3522), 638s (P3523, P3526), 639s (P3532),
640s (P3534), 643s (P3547, P3548), 644s (P3552, P3553, P3554), 657s (P3615),
658s (P3623), 660s (P3632), 661s (P3637), 662s (P3641), 663s (P3644, P3645),
668s (P3668), 669s (P3673), 670s (P3677), 672s (P3690), 673s (P3692, P3693),
674s (P3699), 692s (P3785), 694s (P3795, P3796, P3797), 695s (P3799),
705s (P3845), 715s (P3896), 721s (P3924), 727s (P3952), 729s (P3961),
730s (P3963, P3965, P3966), 731s (P3968), 737s (P3997, P3998, P4000),
738s (P4002, P4003, P4005), 739s (P4008, P4009), 740s (P4012, P4014),
747s (P4045), 748s (P4051), 750s (P4059), 753s (P4074), 755s (P4088),
757s (P4095), 758s (P4099), 759s (P4107), 768s (P4145), 770s (P4155),
777s (P4186), 779s (P4197), 787s (4293), 789s (4302), 795s (4333), 796s (4335),
797s (4340), 798s (4344), 800s (P4352, P4353), 801s (P4360), 807s (P4387,
P4388), 808s (P4389, P4391), 816s (P4426), 818s (P4434), 819s (P4439, P4442),
820s (P4446, P4447), 821s (P4449), 833s (4563), 834s (P4567), 835s (P4572,
P4575), 836s (P4576, P4579), 838s (P4589), 839s (P4595), 842s (P4607, P4609),
843s (P4614), 857s (4698), 859s (4706), 860s (4710, 4711), 861s (4716),
862s (4717, 4718, 4721), 863s (4723, 4724, 4725), 864s (4726, 4727, 4728),
865s (4730, 4731), 867s (P4740, P4742), 868s (P4745), 869s (P4747),
870s (P4753), 871s (P4758), 872s (P4762), 874s (P4771), 875s (P4775, P4776),
876s (P4780), 878s (P4789), 880s (P4798, P4800), 883s (P4811), 884s (P4816),
885s (P4819, P4821, P4822), 886s (P4824, P4825, P4827), 887s (P4829)
Fibreoptic bronchoscopy
90s (P594), 135s (P805), 228s (P1243), 254s (P1413), 276s (1638), 438s (P2412),
496s (P2692), 526s (P2883), 636s (P3516), 648s (P3574), 650s (P3580),
651s (P3587), 652s (P3591), 670s (P3678), 778s (P4192)

Fenoterol
476s (P2589), 520s (2856)

Fibrosing alveolitis
629s (P3484)

FEV1
3s (168), 12s (P208), 13s (P210, P211), 15s (P220, P221, P223, P224),
16s (P225), 20s (P246), 21s (P249, P250, P251), 22s (P258), 26s (P272, P276),
31s (P296, P298, P299), 32s (P301, P304), 34s (342, P311), 35s (343), 36s (350),
37s (354), 38s (356, 358), 46s (388), 48s (P397), 49s (P400), 61s (P454),
62s (P458, P459), 63s (P464), 64s (P467, P469), 65s (P474), 67s (P481, P482),
69s (P488, P489), 70s (P493), 71s (P500, P501), 73s (P511), 74s (P514),
75s (P518, P519), 76s (P524), 77s (P527, P529), 78s (P533), 79s (P537, P539),
80s (P543, P544), 81s (P548, P549), 82s (P552, P555), 83s (P559), 89s (P588,
P589, P590), 91s (P599), 92s (P602), 96s (P619), 97s (P625), 98s (P631),
100s (P640), 107s (P669), 108s (P677), 109s (P678, P679), 110s (P683, P684),
111s (P688), 112s (P693), 113s (P698), 114s (P703), 115s (P708), 116s (P715),
117s (P719), 118s (P721), 119s (P725, P727, P729), 120s (P732, P733, P734),
121s (P736, P737, P739), 130s (P780), 131s (P784, P787), 132s (P789, P790,
P791), 133s (P794), 134s (P800), 136s (P809), 137s (P816), 144s (P845),
145s (P849, P850), 146s (P857, P858), 147s (P859), 148s (P863), 150s (P872,
P875, P876), 154s (P894), 155s (P895, P897), 162s (P931), 169s (P961),
170s (P967), 173s (P977), 174s (P983, P984, P985, P986), 181s (P1015),
182s (P1022), 183s (P1024, P1025, P1027), 184s (P1032), 189s (P1056),
190s (P1058, P1062), 196s (P1087, P1090), 201s (P1114), 202s (P1117, P1119),
204s (P1127, P1130), 205s (P1131, P1133), 206s (P1135, P1138), 207s (P1143),
208s (P1144), 209s (P1149), 210s (P1153, P1155), 213s (P1167), 218s (P1194),
222s (P1212), 227s (P1237), 243s (1368), 258s (P1436), 262s (P1452, P1453,
P1455, P1456), 263s (P1457), 264s (P1463, P1466), 265s (P1467), 266s (P1472,
P1474), 267s (P1478, P1480), 268s (P1483), 269s (P1485, P1486), 278s (1645,
1646, 1647), 279s (1650), 281s (1657), 282s (1659), 284s (1668, 1671),
285s (1675), 286s (1678, 1679, 1680), 287s (1682), 288s (1686), 294s (P1712),
295s (P1715, P1716), 299s (P1730), 301s (P1742), 303s (P1750), 305s (P1760),
310s (P1783), 311s (P1786, P1789), 312s (P1790), 314s (1832, 1834),
316s (1843), 317s (1846), 320s (1859, 1862), 329s (P1898), 330s (P1901, P1902,
P1903), 331s (P1909), 333s (P1915), 334s (P1922), 337s (P1934), 340s (P1946,
P1948, P1950), 346s (P1975, P1976), 353s (P2010), 356s (P2027), 359s (P2039,
P2042), 364s (P2063), 365s (P2068, P2069), 366s (P2071), 368s (P2081),
369s (P2085), 371s (P2094), 372s (P2098), 373s (P2105), 374s (P2106),
382s (P2144), 386s (P2162, P2165), 391s (P2188), 392s (P2192), 393s (P2193,
P2196), 394s (P2198, P2200, P2201), 395s (P2205), 396s (P2208, P2210),
397s (P2216), 398s (P2221), 399s (P2225, P2226, P2228), 400s (P2230, P2231),
401s (P2237), 402s (P2238, P2240, P2241), 403s (P2245), 404s (P2251),
405s (P2256), 406s (P2257, P2258), 407s (P2266), 408s (P2267, P2271, P2272),
409s (P2274), 410s (P2278, P2280, P2282), 411s (P2285, P2286), 413s (P2294),
414s (P2298, P2300), 415s (P2304), 423s (P2341), 424s (P2345), 425s (P2348),
431s (P2379), 432s (P2381), 433s (P2386, P2388), 434s (P2391, P2393),
442s (P2433), 443s (P2435), 444s (P2439, P2440), 445s (P2443), 448s (P2456),
449s (P2460, P2464), 450s (P2468), 460s (P2511), 465s (P2538), 469s (P2559),
475s (P2588), 481s (P2614, P2615), 498s (P2699, P2703), 504s (P2730),
509s (2813), 515s (2837), 516s (2841), 524s (P2878), 526s (P2883), 530s (P2899,
P2901), 531s (P2904, P2906), 532s (P2907, P2909), 539s (P2943, P2945),
545s (3081), 547s (3089), 548s (3094), 550s (3104), 554s (3122), 560s (P3146),
561s (P3150), 570s (P3188), 573s (P3200, P3201, P3202), 575s (P3209, P3212),
576s (P3215), 577s (P3218, P3221), 578s (P3226), 579s (P3228), 580s (P3231),
589s (3297), 590s (3301), 591s (3304, 3305, 3306), 594s (3315), 598s (P3335),
599s (P3339), 605s (P3369, P3370, P3371), 606s (P3374), 607s (P3379, P3380),
611s (P3397, P3399), 615s (P3420), 617s (P3427, P3428), 618s (P3431, P3433,
P3434, P3436), 620s (P3440, P3441, P3444), 621s (P3446), 622s (P3451),
623s (P3452, P3454, P3456), 624s (P3460), 625s (P3461, P3462), 626s (P3466,

Fistula
87s (P581), 108s (P675), 435s (P2397, P2398), 437s (P2409), 440s (P2423,
P2424), 441s (P2428), 442s (P2430), 497s (P2694, P2696), 591s (3304),
600s (P3346, P3349), 633s (P3503), 651s (P3588), 814s (P4418)
Flow cytometry and cytogenetics
36s (348), 45s (382), 46s (387), 55s (P428), 130s (P777), 131s (P786),
133s (P798), 136s (P810, P811, P812), 137s (P815), 159s (P919), 223s (P1217,
P1219), 224s (P1222), 257s (P1429, P1431), 270s (P1492), 289s (1689),
316s (1839), 319s (1854), 323s (1870, 1872), 326s (P1885), 327s (P1891),
337s (P1936), 338s (P1940), 340s (P1948, P1950), 414s (P2300), 415s (P2301,
P2303, P2304), 416s (P2308, P2310), 417s (P2311), 418s (P2318), 420s (P2328),
428s (P2363), 467s (P2546), 484s (P2632), 485s (P2635), 511s (2818),
549s (3096), 550s (3102), 552s (3112, 3113), 553s (3114), 561s (P3148, P3149,
P3151), 565s (P3169), 571s (P3192), 580s (3256), 581s (3259), 636s (P3518),
656s (P3611, P3613), 659s (P3627), 678s (P3719), 679s (P3725), 681s (P3734),
688s (P3769), 689s (P3773), 697s (P3809), 774s (P4171), 775s (P4178),
793s (4321), 814s (P4419), 830s (4550, 4551), 839s (P4596), 846s (P4625),
877s (P4783), 881s (P4802), 888s (P4836)
Fluticasone
2s (167), 8s (192), 51s (P408), 67s (P480), 121s (P735), 122s (P740),
179s (P1007), 211s (P1158), 259s (P1439), 311s (P1788), 312s (P1792),
313s (P1794, P1795), 333s (P1916), 344s (P1965), 368s (P2082), 369s (P2088),
370s (P2090, P2091, P2092), 371s (P2096, P2097), 375s (P2113), 377s (P2123),
378s (P2126), 380s (P2138), 382s (P2144), 383s (P2151), 384s (P2154, P2157),
386s (P2161), 390s (P2182), 392s (P2191), 403s (P2246), 476s (P2589),
508s (2805), 527s (P2887, P2888, P2889), 529s (P2897), 545s (3082), 546s (3084,
3085), 615s (P3416), 624s (P3459), 625s (P3464), 626s (P3469), 632s (P3497),
676s (P3709, P3711), 677s (P3713), 678s (P3717), 870s (P4753), 888s (P4834)
Food allergens
17s (P230), 341s (P1952), 426s (P2353), 789s (4302), 861s (4713)
Formaldehyde
187s (P1047), 823s (4519), 846s (P4626)
Formoterol
121s (P735), 122s (P740), 179s (P1007), 211s (P1158), 314s (P1798),
368s (P2082), 371s (P2096), 372s (P2099), 374s (P2106, P2108), 376s (P2116,
P2117), 381s (P2141), 382s (P2147), 386s (P2163, P2164), 390s (P2182),
392s (P2189, P2191), 403s (P2246), 424s (P2342), 476s (P2589), 524s (P2877),
526s (P2883), 529s (P2897), 615s (P3417), 624s (P3460), 625s (P3461, P3465),
676s (P3711), 677s (P3715), 760s (P4109), 834s (P4568), 857s (4698),
887s (P4828), 888s (P4833, P4834, P4837)
FVC
2s (165), 4s (172, 175), 9s (194), 12s (P209), 15s (P223), 20s (P246), 21s (P249),
22s (P258), 26s (P272), 31s (P297), 34s (342, P313), 35s (343), 37s (353, 355),
42s (371), 48s (P397), 52s (P414), 60s (P450), 61s (P456, P457), 62s (P458,
P459), 64s (P467, P470), 70s (P496), 71s (P501), 72s (P505), 73s (P511),
74s (P514), 82s (P553), 88s (P584, P585), 89s (P588, P589, P590), 91s (P600),
93s (P608), 95s (P615), 96s (P619), 98s (P630), 100s (P640), 104s (P655),
109s (P679), 110s (P684, P685), 111s (P690), 112s (P692, P693, P694),

989s

Subject Index
113s (P701), 115s (P708), 116s (P715), 118s (P721, P722), 119s (P725, P729),
121s (P737), 133s (P794), 136s (P809), 137s (P816), 142s (P839), 144s (P847),
145s (P850), 146s (P858), 148s (P866), 149s (P868, P869), 150s (P872, P875,
P876), 154s (P891, P894), 155s (P895, P897), 161s (P926), 162s (P931),
166s (P948), 173s (P977, P981), 174s (P983, P985), 175s (P987), 181s (P1015),
182s (P1022), 183s (P1027), 184s (P1032), 190s (P1058), 194s (P1081),
195s (P1085), 196s (P1087, P1090), 204s (P1127, P1128, P1130), 205s (P1131,
P1133), 206s (P1138), 208s (P1144, P1146), 214s (P1173, P1174), 222s (P1212),
227s (P1237), 243s (1368), 244s (1371), 248s (1390), 249s (1393), 263s (P1457),
268s (P1483), 278s (1645), 286s (1678, 1679, 1680), 287s (1681, 1682),
295s (P1715), 303s (P1750), 305s (P1759), 307s (P1768), 309s (P1778, P1779),
314s (1832), 316s (1843), 320s (1862), 328s (P1896), 330s (P1902), 331s (P1906,
P1910), 337s (P1934), 340s (P1947), 359s (P2042), 363s (P2060), 364s (P2063),
366s (P2071), 372s (P2101), 373s (P2102, P2105), 374s (P2107), 375s (P2110),
379s (P2131), 386s (P2162, P2165), 391s (P2187, P2188), 394s (P2201),
395s (P2207), 398s (P2221), 399s (P2226), 400s (P2230, P2231), 401s (P2236),
402s (P2238), 403s (P2244), 404s (P2249, P2251), 405s (P2255, P2256),
406s (P2258), 407s (P2266), 408s (P2271), 410s (P2280), 411s (P2285),
413s (P2292), 414s (P2298), 423s (P2341), 432s (P2381), 434s (P2393),
440s (P2421), 449s (P2460), 450s (P2468), 465s (P2538), 498s (P2699),
504s (P2727, P2730), 511s (2819, 2820), 516s (2841), 519s (2852), 522s (P2869),
524s (P2879), 529s (P2896), 530s (P2901), 531s (P2904), 538s (P2936),
539s (P2943), 545s (3081), 550s (3104), 554s (3122), 560s (P3146),
561s (P3150), 562s (P3152), 564s (P3162), 572s (P3199), 573s (P3200, P3201,
P3202, P3203), 574s (P3204), 577s (P3221), 579s (P3228), 589s (3296),
591s (3305), 605s (P3372), 606s (P3374), 607s (P3379), 611s (P3399),
612s (P3401), 615s (P3420), 618s (P3434), 620s (P3440, P3441, P3444),
621s (P3448), 623s (P3452), 624s (P3459), 627s (P3472, P3473), 635s (P3509),
638s (P3526), 640s (P3534), 643s (P3547, P3551), 656s (P3612), 657s (P3615),
658s (P3622), 659s (P3625), 660s (P3630), 661s (P3637), 662s (P3638, P3641),
663s (P3644, P3645), 667s (P3661, P3663), 668s (P3668), 669s (P3673),
670s (P3676, P3677), 671s (P3683), 674s (P3698, P3699), 675s (P3702),
692s (P3785), 693s (P3792), 722s (P3928), 727s (P3952), 730s (P3963, P3965),
737s (P3997, P3998, P4000), 738s (P4002, P4003, P4005), 739s (P4008),
740s (P4014), 743s (P4029), 750s (P4059), 753s (P4074), 768s (P4145),
769s (P4150, P4151), 777s (P4186), 788s (4295), 789s (4300), 795s (4333),
796s (4336), 798s (4344), 800s (P4353), 801s (P4360), 808s (P4392),
818s (P4434), 819s (P4440), 820s (P4446, P4447), 822s (4514), 836s (P4576),
843s (P4614), 860s (4710, 4711), 862s (4721), 863s (4725), 867s (P4742),
868s (P4745), 875s (P4776), 876s (P4778, P4780), 878s (P4789), 879s (P4795),
880s (P4800), 884s (P4816), 885s (P4822), 886s (P4824), 890s (P550)
Gastroesophageal reflux
32s (P301), 62s (P460), 90s (P591), 133s (P796), 136s (P809), 155s (P897),
202s (P1115), 324s (P1877), 325s (P1880), 562s (P3152), 579s (P3230),
646s (P3563), 673s (P3691), 707s (P3858), 836s (P4576)
Gemcitabine
226s (P1233), 229s (P1249), 231s (P1256), 773s (P4166), 844s (P4617)
Gender differences
203s (P1124), 245s (1375), 300s (P1735), 303s (P1751), 321s (1864),
326s (P1884), 337s (P1932), 422s (P2334), 426s (P2355), 554s (3120),
557s (P3134), 705s (P3846), 726s (P3948), 738s (P4004), 746s (P4043),
824s (4524)
Genetic and hereditary risk factors
168s (P955)
Genetic polymorphism
66s (P476), 773s (P4166), 785s (P4223)
Genetic techniques and gene therapy
536s (P2929), 679s (P3723)
Glucocorticoid
250s (1395), 311s (P1785), 391s (P2186), 615s (P3418), 676s (P3711),
688s (P3767), 787s (4293), 857s (4698)
Glucocorticoid receptors
250s (1395)
GM-CSF (granulocyte-macrophage colony-stimulating factor)
45s (383), 200s (P1110), 259s (P1442), 303s (P1749), 308s (P1772),
341s (P1954), 420s (P2328), 447s (P2452), 600s (P3344), 687s (P3764)
Growth factors
549s (3098), 550s (3103), 568s (P3179), 683s (P3744), 742s (P4024)
Haemophilus influenzae
46s (387), 84s (P567), 86s (P575), 450s (P2467), 459s (P2509), 460s (P2513),
469s (P2559), 470s (P2563), 540s (P2949), 543s (P2959), 554s (3119),
598s (P3335), 621s (P3446), 646s (P3562), 676s (P3708), 762s (P4116),
805s (P4378), 866s (4736)

Haemoptysis
30s (P293, P295), 50s (P404), 86s (P573), 103s (P654), 107s (P673), 108s (P676,
P677), 111s (P691), 226s (P1234), 350s (P1995, P1996), 441s (P2428),
454s (P2486), 456s (P2496), 480s (P2613), 481s (P2617), 496s (P2689),
536s (P2927), 538s (P2936), 558s (P3139), 559s (P3140), 595s (P3322),
629s (P3481), 631s (P3491), 633s (P3500), 635s (P3508, P3510), 648s (P3574),
655s (P3607, P3608, P3609), 657s (P3616, P3618), 671s (P3684), 675s (P3705),
736s (P3992), 752s (P4071), 804s (P4374), 812s (P4408), 814s (P4415),
865s (4730)
Hairdressers
181s (P1018)
Health care workers
125s (P757), 323s (1872), 335s (P1923), 470s (P2560), 491s (P2666),
520s (P2859), 521s (P2860, P2862), 837s (P4583)
Heart failure
12s (P209), 13s (P213), 59s (P447, P448), 60s (P449), 61s (P455), 76s (P524),
78s (P533), 80s (P543), 82s (P552), 88s (P583), 101s (P643, P645), 103s (P652),
145s (P852), 146s (P856), 151s (P881), 152s (P882, P883), 154s (P892),
155s (P895), 156s (P902), 161s (P928), 162s (P930), 170s (P967), 171s (P971),
172s (P975), 174s (P983, P986), 175s (P991), 177s (P999), 178s (P1003),
212s (P1163), 272s (P1501), 273s (P1505), 289s (1691), 300s (P1736),
353s (P2013, P2014), 355s (P2021), 359s (P2040), 361s (P2048), 362s (P2055),
363s (P2057, P2059), 461s (P2520), 471s (P2566), 504s (P2727), 514s (2832),
529s (P2895), 530s (P2901), 548s (3090), 549s (3095), 555s (3125),
564s (P3163), 567s (P3177), 571s (P3191, P3193), 572s (P3196, P3197),
578s (P3223), 584s (3272), 587s (3286, 3287), 588s (3289), 604s (P3364),
630s (P3487), 658s (P3620), 674s (P3697, P3698), 675s (P3705), 693s (P3794),
696s (P3806), 699s (P3819), 700s (P3823), 714s (P3891, P3892), 716s (P3899),
717s (P3905), 720s (P3921), 721s (P3923), 780s (P4200), 797s (4339),
833s (4563), 858s (4700), 859s (4704, 4705), 883s (P4812)
Heart rate
15s (P224), 42s (373), 70s (P494), 71s (P498), 80s (P544), 99s (P633),
100s (P637), 112s (P693), 142s (P839), 143s (P843), 144s (P846), 145s (P849),
146s (P855, P856), 150s (P874), 152s (P882, P885), 153s (P889), 163s (P933),
165s (P945), 168s (P959), 171s (P970), 186s (P1040), 189s (P1052), 212s (P1162,
P1164, P1165), 215s (P1176, P1177), 217s (P1188), 263s (P1457), 283s (1666),
355s (P2023), 361s (P2048, P2050), 362s (P2052), 365s (P2067), 370s (P2092),
382s (P2147), 383s (P2151), 384s (P2157), 456s (P2492), 459s (P2508),
462s (P2523), 466s (P2543), 506s (P2739), 545s (3081), 570s (P3187),
588s (3291), 625s (P3462), 628s (P3478), 639s (P3530, P3532), 642s (P3542),
670s (P3675), 694s (P3796), 695s (P3799), 708s (P3862), 710s (P3870),
711s (P3875), 720s (P3918), 723s (P3931), 748s (P4050), 752s (P4070),
768s (P4145, P4146), 770s (P4153, P4154), 771s (P4159), 772s (P4162),
806s (P4382, P4383), 807s (P4386), 809s (P4394), 817s (P4433), 818s (P4436),
819s (P4441, P4443), 820s (P4445), 850s (P4642), 874s (P4769, P4772),
878s (P4788), 886s (P4827)
Heparin
51s (P411), 711s (P3879)
Histamine
2s (165), 69s (P489), 181s (P1018), 188s (P1050), 335s (P1925), 378s (P2126),
379s (P2130, P2132), 430s (P2372), 507s (2803), 686s (P3759), 801s (P4361)
Histiocytosis X
114s (P703), 439s (P2415), 475s (P2586), 670s (P3677)
Histology/cytology
23s (P261), 26s (P273), 27s (P280), 28s (P281), 29s (P288), 30s (P295),
51s (P408), 105s (P662), 111s (P691), 127s (P767), 128s (P769), 141s (P835),
199s (P1101), 224s (P1224), 227s (P1237, P1239), 230s (P1253), 231s (P1255,
P1256, P1259), 232s (P1262), 234s (P1271, P1272), 235s (P1274), 248s (1388),
251s (1400), 272s (P1498), 276s (1638), 289s (1690), 308s (P1773), 315s (1835),
341s (P1953), 393s (P2197), 399s (P2226), 430s (P2370), 463s (P2527),
478s (P2598), 481s (P2616), 534s (P2916, P2917), 535s (P2921), 536s (P2926,
P2928), 544s (3076, 3078), 555s (P3128), 558s (P3137, P3138), 559s (P3142),
582s (3264), 598s (P3335), 600s (P3344), 604s (P3365), 635s (P3511),
648s (P3573), 652s (P3590), 653s (P3594, P3595, P3599), 654s (P3600),
655s (P3605, P3607), 666s (P3657, P3659), 667s (P3664), 684s (P3749),
693s (P3790), 704s (P3843), 713s (P3887), 718s (P3909), 765s (P4131),
774s (P4172), 778s (P4192), 782s (P4209), 792s (4317), 794s (4323),
811s (P4405), 812s (P4406, P4409), 813s (P4410), 829s (4546), 838s (P4590),
844s (P4616), 846s (P4625), 847s (P4630), 849s (P4638)
HIV
10s (200), 11s (201, 202, 203, 204), 52s (P416), 53s (P420), 54s (P423),
55s (P429), 56s (P431), 84s (P565), 85s (P571), 161s (P925), 170s (P968),
172s (P975), 226s (P1236), 228s (P1245), 274s (P1508), 324s (1874, 1875),
333s (P1919), 336s (P1928, P1929), 350s (P1998), 449s (P2462), 461s (P2519),
466s (P2543), 467s (P2547), 474s (P2582), 475s (P2587), 476s (P2593),
477s (P2597), 478s (P2600, P2601, P2603), 479s (P2607), 480s (P2613),
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482s (P2620, P2621), 483s (P2624, P2627, P2628), 484s (P2629, P2630, P2631),
486s (P2640), 488s (P2649, P2650), 489s (P2656), 494s (P2678), 495s (P2686),
496s (P2692), 499s (P2706), 503s (P2721, P2723, P2725), 523s (P2874, P2875),
594s (P3316), 595s (P3321), 596s (P3326, P3328), 597s (P3330, P3333),
601s (P3350), 650s (P3580), 733s (P3981), 736s (P3995), 786s (4287),
787s (4292)
HIV infection
11s (201, 204), 54s (P423), 56s (P431), 85s (P571), 161s (P925), 336s (P1928),
449s (P2462), 477s (P2597), 479s (P2607), 482s (P2621), 484s (P2631),
601s (P3350), 733s (P3981), 787s (4292)
Home care
95s (P617), 238s (P1289), 872s (P4760)
Hospitalisation
1s (164), 36s (349), 60s (P452), 62s (P461), 68s (P486), 81s (P549), 82s (P552),
83s (P559), 85s (P568, P569), 87s (P578), 92s (P601, P603, P604), 93s (P608),
94s (P613), 95s (P614, P617, P618), 97s (P624), 98s (P628), 99s (P633),
113s (P701), 124s (P753), 125s (P756), 161s (P929), 162s (P930), 178s (P1002,
P1004), 187s (P1046), 196s (P1091), 199s (P1102), 232s (P1261), 233s (P1266),
234s (P1271), 239s (P1296), 240s (P1300), 242s (1361), 246s (1380), 278s (1645),
295s (P1717), 302s (P1744, P1745), 312s (P1791), 333s (P1917), 345s (P1972),
348s (P1989), 353s (P2013), 358s (P2037), 371s (P2093, P2096), 374s (P2106,
P2109), 381s (P2140), 386s (P2163), 407s (P2264), 408s (P2267), 410s (P2280),
423s (P2338), 425s (P2351), 431s (P2378), 432s (P2384), 437s (P2409, P2410),
439s (P2418), 455s (P2490), 456s (P2494), 458s (P2502), 459s (P2507),
460s (P2512), 462s (P2524), 465s (P2536, P2537), 467s (P2545), 468s (P2550),
469s (P2556), 470s (P2564), 471s (P2569), 472s (P2571, P2572), 476s (P2591),
477s (P2597), 489s (P2657), 502s (P2720), 507s (P2740), 525s (P2881),
529s (P2894, P2895), 530s (P2901), 531s (P2905), 538s (P2935), 541s (P2951),
542s (P2955), 552s (3112), 557s (P3131), 559s (P3143), 578s (P3226),
579s (P3228, P3229), 582s (3263), 583s (3269), 586s (3282), 587s (3286),
596s (P3326), 618s (P3433), 625s (P3464), 628s (P3475), 631s (P3494),
633s (P3500), 648s (P3574), 656s (P3612), 665s (P3656), 672s (P3688),
675s (P3705), 704s (P3842), 714s (P3893), 727s (P3951), 730s (P3966),
731s (P3972), 733s (P3978), 735s (P3989, P3990, P3991), 760s (P4110),
761s (P4114), 762s (P4118, P4120), 764s (P4129), 765s (P4133), 766s (P4139),
779s (P4195), 781s (P4203), 796s (4338), 797s (4342), 804s (P4371, P4373),
805s (P4377), 816s (P4425), 854s (P4657, P4660), 869s (P4751), 872s (P4760),
884s (P4815, P4817), 885s (P4818, P4819, P4820), 886s (P4824, P4825)
Hyaluronic acid
277s (1643), 562s (P3154)
Hydatid cyst
335s (P1927), 437s (P2405), 653s (P3594), 816s (P4425)
Hydrogen peroxide
19s (P243), 73s (P507), 394s (P2202), 632s (P3495), 693s (P3792), 827s (4536)
Hypercapnia
21s (P252), 57s (P438), 153s (P887), 176s (P992), 294s (P1710), 352s (P2009),
353s (P2013), 354s (P2016, P2018), 357s (P2032, P2034), 358s (P2036),
359s (P2039), 365s (P2067), 367s (P2078), 409s (P2274), 555s (3126),
639s (P3531), 693s (P3791), 883s (P4810), 886s (P4823)
Hyperoxia
22s (P257), 251s (1400), 593s (3313), 688s (P3768), 689s (P3772), 691s (P3781,
P3783), 764s (P4130), 788s (4297), 840s (P4599, P4600)
Hypersensitivity
110s (P685), 111s (P690), 115s (P709), 116s (P711, P714, P715), 288s (1685),
289s (1689), 305s (P1761), 306s (P1766), 430s (P2372, P2374), 434s (P2390,
P2391), 654s (P3603), 660s (P3630), 665s (P3655), 668s (P3666), 740s (P4013),
743s (P4027), 763s (P4122), 801s (P4360)
Hypertension
4s (175), 7s (186), 12s (P207), 14s (P217), 24s (P267), 40s (366, 367), 41s (368,
369, 370), 42s (371, 373), 44s (380, 381), 50s (P406, P407), 57s (P436, P437),
60s (P452), 61s (P454, P456), 66s (P479), 76s (P525), 80s (P543, P545),
81s (P546, P548), 83s (P557), 84s (P564), 87s (P581), 88s (P582, P584),
90s (P592), 111s (P688, P690), 115s (P710), 144s (P847), 146s (P856),
153s (P888), 155s (P896), 157s (P906), 158s (P912), 159s (P916, P917, P918,
P919), 160s (P920, P921, P923, P924), 161s (P925, P926, P927, P928, P929),
162s (P931), 163s (P933, P934, P935, P936), 164s (P937, P938, P939, P940,
P941), 165s (P942, P943, P944, P945, P946), 166s (P947, P948, P949, P950),
167s (P953, P954), 168s (P956, P957, P958), 169s (P960, P961, P962, P963,
P964), 170s (P965, P966, P967, P968), 171s (P969, P970, P972), 172s (P973,
P974), 174s (P986), 175s (P987, P988, P990, P991), 184s (P1033), 195s (P1086),
203s (P1121), 212s (P1164), 250s (1396), 268s (P1482, P1483), 269s (P1486),
270s (P1494), 271s (P1495, P1496), 272s (P1498, P1501), 273s (P1503, P1504,
P1505, P1506, P1507), 274s (P1508, P1509, P1510), 275s (P1511), 283s (1664),
290s (P1695, P1696), 291s (P1697), 300s (P1737), 307s (P1767), 309s (P1776),
359s (P2040), 361s (P2049), 366s (P2072), 391s (P2188), 398s (P2221),

445s (P2445), 446s (P2450), 505s (P2732), 506s (P2735), 511s (2821),
513s (2828, 2829), 514s (2830, 2831, 2833), 533s (P2913), 542s (P2957),
555s (3125), 564s (P3163, P3164), 565s (P3165, P3166, P3167, P3168),
566s (P3170, P3171, P3172, P3173, P3174), 567s (P3177, P3178), 568s (P3179),
571s (P3191, P3192, P3193), 572s (P3197), 578s (P3223), 579s (P3229),
583s (3270), 584s (3271, 3272, 3273, 3274), 585s (3275, 3276), 589s (3294),
616s (P3422), 618s (P3432), 619s (P3439), 630s (P3489), 635s (P3508),
658s (P3620, P3622), 661s (P3636), 663s (P3646), 667s (P3661, P3665),
670s (P3677), 672s (P3686, P3688), 673s (P3693), 675s (P3705), 688s (P3766),
691s (P3783), 697s (P3807, P3810), 698s (P3812, P3813), 699s (P3818, P3819),
700s (P3823), 703s (P3836), 705s (P3846, P3849), 706s (P3850), 708s (P3864),
709s (P3867), 710s (P3871, P3872, P3874), 711s (P3875), 712s (P3883, P3884),
714s (P3891, P3892, P3893), 715s (P3896, P3897), 716s (P3899, P3900, P3901,
P3902), 717s (P3903, P3904, P3905, P3906), 718s (P3908, P3909, P3910),
719s (P3912, P3915, P3916), 720s (P3917, P3918, P3919, P3920, P3921),
721s (P3922, P3923, P3924, P3925, P3926), 722s (P3927, P3928, P3929, P3930),
723s (P3931, P3932, P3933, P3934, P3935), 734s (P3984), 739s (P4010),
741s (P4019), 745s (P4036), 754s (P4081), 769s (P4149, P4150), 771s (P4160),
795s (4332, 4333), 817s (P4432, P4433), 818s (P4436, P4437), 819s (P4441),
820s (P4445), 830s (4550, 4551, 4552, 4553), 831s (4555), 840s (P4597),
852s (P4652), 858s (4703), 870s (P4755)
Hyperventilation
1s (162, 163), 67s (P481), 72s (P506), 73s (P507), 148s (P862), 149s (P869),
410s (P2282), 569s (P3186), 674s (P3696), 738s (P4005, P4006), 810s (P4397,
P4398), 820s (P4446)
Hypoxaemia and hypoxia
7s (187), 8s (190), 14s (P216), 15s (P220, P222), 21s (P250), 22s (P257),
28s (P281), 42s (372), 57s (P438, P440), 80s (P543), 89s (P588), 90s (P592),
95s (P616, P617), 98s (P630), 108s (P676), 111s (P690), 115s (P710),
126s (P762), 131s (P787), 134s (P799), 141s (P835), 147s (P861), 153s (P887,
P888), 155s (P898), 160s (P924), 192s (P1072), 193s (P1073), 221s (P1207),
223s (P1220), 283s (1663), 294s (P1710), 300s (P1736), 325s (P1882),
326s (P1884, P1885, P1886), 348s (P1989), 350s (P1996), 351s (P2000),
400s (P2231), 401s (P2234), 407s (P2262), 409s (P2274), 456s (P2492, P2494),
465s (P2537, P2539), 484s (P2633), 530s (P2901), 533s (P2911), 554s (3122,
3123), 555s (3125, 3126), 564s (P3163), 565s (P3167, P3168), 567s (P3176),
575s (P3208), 584s (3272), 588s (3291), 592s (3309), 593s (3311), 594s (3315),
621s (P3447), 628s (P3478), 639s (P3529), 647s (P3568), 648s (P3574),
658s (P3620), 672s (P3686), 673s (P3695), 678s (P3718), 687s (P3761),
689s (P3771), 690s (P3775), 691s (P3781), 692s (P3786), 693s (P3793),
694s (P3796), 696s (P3805), 697s (P3808), 698s (P3814, P3815), 700s (P3821,
P3822), 701s (P3826), 709s (P3865), 710s (P3873), 711s (P3876, P3879),
712s (P3884), 715s (P3894), 716s (P3901), 717s (P3904), 718s (P3907),
721s (P3926), 741s (P4019), 743s (P4027), 753s (P4073, P4075), 773s (P4167),
789s (4300), 791s (4310), 792s (4317), 794s (4324), 795s (4332), 796s (4334),
807s (P4386), 820s (P4447), 830s (4554), 831s (4555), 851s (P4645),
858s (4702), 865s (4733)
Idiopathic pulmonary fibrosis
22s (P257), 112s (P694), 113s (P701), 114s (P702), 115s (P707), 116s (P711,
P712, P713), 117s (P718), 152s (P884), 154s (P891, P894), 161s (P926),
269s (P1486), 307s (P1770, P1771), 309s (P1778), 377s (P2124), 442s (P2432),
444s (P2442), 445s (P2444), 511s (2819, 2820, 2821), 512s (2822, 2823),
549s (3098), 555s (3127), 561s (P3147, P3149, P3151), 562s (P3152, P3153,
P3154, P3155, P3156), 563s (P3157, P3158, P3159, P3160), 564s (P3161,
P3162), 565s (P3169), 584s (3273), 642s (P3543), 654s (P3603), 656s (P3612,
P3613), 658s (P3621, P3623), 659s (P3624, P3628), 660s (P3629), 661s (P3636),
662s (P3638, P3639), 664s (P3648, P3650), 665s (P3653, P3655, P3656),
666s (P3658), 667s (P3663), 668s (P3666, P3669), 669s (P3671), 670s (P3676),
672s (P3686), 682s (P3736), 684s (P3749), 686s (P3760), 687s (P3761),
688s (P3769), 689s (P3770), 718s (P3911), 825s (4529), 826s (4530, 4531)
Imaging
4s (172), 19s (P242), 23s (P261), 24s (P263, P265), 25s (P268), 26s (P273, P274,
P275), 28s (P281), 30s (P293), 44s (379, 380, 381), 86s (P573), 100s (P640),
101s (P641, P645), 102s (P647, P649), 110s (P686), 117s (P719), 141s (P834),
191s (P1065, P1066), 194s (P1080), 226s (P1234), 247s (1385), 273s (P1504),
280s (1652, 1653), 281s (1657), 284s (1668), 289s (P1692), 290s (P1693, P1695,
P1696), 291s (P1698, P1699), 292s (P1701, P1703), 293s (P1705, P1706),
301s (P1741), 307s (P1768), 317s (1846), 320s (1860), 348s (P1988),
351s (P2004), 396s (P2211), 460s (P2512), 475s (P2587), 483s (P2625),
514s (2830), 525s (P2880), 554s (3121), 568s (P3181), 579s (P3229),
581s (3261), 590s (3301), 602s (P3355), 603s (P3361), 617s (P3430),
619s (P3439), 628s (P3478), 634s (P3504), 636s (P3514, P3515), 648s (P3570,
P3573), 650s (P3583), 651s (P3587), 653s (P3594), 659s (P3626), 662s (P3641),
663s (P3642), 671s (P3683), 686s (P3757, P3758), 698s (P3813), 699s (P3820),
710s (P3874), 715s (P3894), 719s (P3916), 774s (P4170), 835s (P4574),
836s (P4581), 840s (P4597), 845s (P4621), 888s (P4833)
Immigrants
85s (P570), 488s (P2652), 493s (P2673), 502s (P2719)
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Immunotherapy and immunostimulants
91s (P596), 238s (P1291), 338s (P1940), 343s (P1964), 429s (P2368),
432s (P2382), 434s (P2390), 535s (P2923), 616s (P3424), 814s (P4419),
835s (P4575)
INF
54s (P422), 253s (P1408), 310s (P1784), 337s (P1936), 656s (P3611),
761s (P4115), 831s (4557)
Inflammation
3s (169), 10s (197), 12s (P207, P208), 13s (P211), 14s (P214, P215, P217),
15s (P220, P221), 17s (P232), 26s (P273), 27s (P280), 28s (P281), 31s (P297,
P299, P300), 32s (P304, P305), 34s (P311, P312), 35s (346), 36s (349), 38s (358),
39s (361, 363), 40s (364, 365), 44s (377), 45s (382, 385), 46s (388, 389),
49s (P399), 50s (P406, P407), 57s (P440), 58s (P444), 61s (P455), 64s (P470),
66s (P475), 69s (P489), 71s (P501), 74s (P514), 76s (P522, P526), 77s (P529),
79s (P538), 80s (P542, P543), 81s (P546), 82s (P555), 83s (P561), 100s (P640),
110s (P686), 113s (P698), 114s (P705), 117s (P716), 126s (P760), 129s (P773,
P774), 130s (P779), 132s (P788, P789, P791), 133s (P793, P797), 135s (P804,
P805, P807), 136s (P808), 139s (P825, P826), 140s (P830, P831), 141s (P834),
153s (P888), 155s (P896, P898), 167s (P953), 169s (P962), 181s (P1016, P1019),
183s (P1026), 184s (P1033), 186s (P1041), 187s (P1045), 188s (P1049),
189s (P1054), 190s (P1058, P1062), 193s (P1073), 195s (P1082), 197s (P1095,
P1096), 198s (P1097, P1098, P1099), 199s (P1101, P1104, P1105), 200s (P1108,
P1109), 211s (P1157), 226s (P1232), 227s (P1239), 231s (P1257, P1259),
234s (P1270), 243s (1368), 251s (1400, 1402), 256s (P1424, P1427),
257s (P1429), 258s (P1434), 260s (P1446, P1447), 262s (P1456), 270s (P1491),
284s (1670), 289s (1690), 290s (P1693), 292s (P1702), 303s (P1747, P1749,
P1750, P1751), 304s (P1752, P1756), 306s (P1762), 307s (P1770), 308s (P1775),
310s (P1784), 312s (P1790, P1792), 314s (1832, 1833), 315s (1835, 1836, 1837),
316s (1839), 332s (P1913), 338s (P1937, P1938, P1940), 340s (P1949, P1950),
341s (P1951, P1954), 342s (P1959), 347s (P1981, P1982), 348s (P1987),
349s (P1992), 368s (P2083), 369s (P2088), 371s (P2097), 373s (P2104),
376s (P2119), 377s (P2122, P2124), 378s (P2125, P2126, P2127, P2128, P2129),
379s (P2131, P2134), 380s (P2135, P2136, P2137, P2138, P2139), 381s (P2140),
387s (P2166, P2170), 390s (P2182), 391s (P2184, P2185), 392s (P2192),
393s (P2197), 395s (P2205), 396s (P2210, P2212), 397s (P2214, P2215, P2216,
P2218), 398s (P2221), 399s (P2226, P2227, P2228), 400s (P2229), 401s (P2234,
P2235, P2236, P2237), 402s (P2238, P2239), 403s (P2247), 404s (P2252),
405s (P2255), 406s (P2259), 410s (P2282), 413s (P2292, P2294), 415s (P2302,
P2305), 417s (P2312, P2313), 418s (P2315, P2316, P2318), 419s (P2320, P2323,
P2324), 420s (P2325, P2326, P2328), 421s (P2329, P2331), 422s (P2334),
423s (P2341), 424s (P2342, P2344, P2345), 425s (P2350), 426s (P2353, P2354),
427s (P2358), 428s (P2359, P2360, P2362, P2364), 429s (P2365), 430s (P2370),
437s (P2404), 454s (P2485), 455s (P2491), 458s (P2505), 460s (P2513),
464s (P2531), 465s (P2537), 468s (P2553), 483s (P2624), 484s (P2633),
496s (P2692), 500s (P2710), 506s (P2737), 508s (2804, 2805, 2806, 2807),
525s (P2880, P2881), 538s (P2937), 546s (3084, 3085), 550s (3101), 553s (3115,
3116), 554s (3121), 561s (P3148), 566s (P3172), 570s (P3190), 578s (P3222),
586s (3281, 3282, 3284), 594s (3315), 598s (P3335), 600s (P3347), 603s (P3362),
604s (P3366), 609s (P3387), 610s (P3394), 613s (P3407, P3408), 614s (P3412),
617s (P3430), 624s (P3460), 627s (P3474), 628s (P3475), 629s (P3480),
631s (P3492), 646s (P3563), 653s (P3595), 656s (P3611), 657s (P3617),
659s (P3626), 661s (P3633), 668s (P3667), 669s (P3674), 674s (P3701),
676s (P3707), 677s (P3712, P3714), 678s (P3716, P3719, P3720), 679s (P3723),
681s (P3734), 682s (P3737, P3738, P3740), 683s (P3741, P3745), 685s (P3750,
P3753), 687s (P3763), 688s (P3767), 690s (P3777, P3778), 691s (P3782, P3784),
692s (P3789), 696s (P3804), 697s (P3809, P3811), 699s (P3817), 700s (P3822,
P3824), 705s (P3847), 706s (P3852), 718s (P3908), 721s (P3922), 728s (P3956),
736s (P3996), 738s (P4004), 742s (P4024), 748s (P4050), 757s (P4095),
759s (P4105), 761s (P4113), 763s (P4122), 765s (P4131), 768s (P4145),
777s (P4187), 778s (P4190), 783s (P4212), 785s (P4222), 789s (4301, 4302),
790s (4306, 4308), 792s (4317), 793s (4320), 794s (4322, 4323), 795s (4331),
800s (P4354), 801s (P4357, P4359), 802s (P4364), 807s (P4388), 814s (P4418),
816s (P4425), 820s (P4446), 822s (4513), 824s (4522), 826s (4531), 827s (4535,
4538), 828s (4540), 831s (4557), 836s (P4577), 838s (P4588, P4589),
839s (P4592, P4593, P4595, P4596), 840s (P4599), 845s (P4621), 846s (P4624),
849s (P4638), 852s (P4652), 856s (4694, 4695), 857s (4698), 858s (4701),
860s (4710, 4711, 4712), 861s (4716), 863s (4723), 867s (4739), 875s (P4775),
878s (P4787), 879s (P4792), 880s (P4800), 881s (P4803), 885s (P4818),
886s (P4826), 887s (P4828), 888s (P4836), 889s (P4841)
Influenza
51s (P410), 74s (P512), 84s (P564, P565), 85s (P568), 103s (P654), 117s (P718),
124s (P752, P753), 125s (P757), 141s (P834), 236s (P1278), 242s (1363),
333s (P1916, P1917), 334s (P1920), 335s (P1923, P1924), 425s (P2351),
450s (P2465), 463s (P2528), 464s (P2534), 465s (P2535), 466s (P2544),
467s (P2548), 468s (P2550, P2552), 470s (P2563), 510s (2816), 511s (2818),
539s (P2942), 547s (3086), 549s (3097), 626s (P3467), 735s (P3990, P3991),
736s (P3994), 802s (P4364), 805s (P4376), 853s (P4653, P4656), 854s (P4658),
866s (4734, 4736)
Inhaled steroids
18s (P234), 120s (P732), 122s (P740), 123s (P745), 177s (P998), 198s (P1097),
229s (P1247), 310s (P1782), 616s (P3421), 619s (P3437), 672s (P3689),
797s (4339), 856s (4695)

Inhalers
9s (196), 74s (P513), 94s (P610), 97s (P625), 124s (P751), 125s (P758),
211s (P1158), 220s (P1205), 221s (P1206), 222s (P1212), 313s (P1795, P1797),
314s (P1798, P1799), 345s (P1973), 370s (P2091), 371s (P2096), 377s (P2121,
P2123), 381s (P2141, P2142), 382s (P2144, P2145, P2146, P2147), 384s (P2154,
P2156), 386s (P2164, P2165), 389s (P2176, P2177, P2178, P2179), 394s (P2198),
408s (P2267), 414s (P2297), 425s (P2347), 510s (2817), 525s (P2882),
527s (P2887, P2889), 529s (P2896), 532s (P2909), 545s (3082), 616s (P3421),
617s (P3426), 619s (P3438), 625s (P3461), 628s (P3476), 638s (P3527),
724s (P3938), 759s (P4103, P4104), 760s (P4109), 790s (4306), 834s (P4568),
835s (P4572, P4575)
Inhalers: spacers
220s (P1205), 393s (P2195)
Inhalers: utilisation
345s (P1973), 628s (P3476)
Integrin
45s (382), 418s (P2317), 430s (P2374), 549s (3097), 837s (P4584)
Interferon
36s (347), 52s (P415), 54s (P422, P423, P425), 55s (P427, P428, P429, P430),
135s (P803), 137s (P813), 253s (P1408), 257s (P1428), 259s (P1442),
323s (1872), 324s (1876), 332s (P1914), 335s (P1925), 337s (P1936),
388s (P2174), 421s (P2330), 426s (P2354), 430s (P2374), 434s (P2392),
455s (P2491), 466s (P2542), 467s (P2549), 472s (P2574), 476s (P2592),
488s (P2650), 490s (P2661), 493s (P2676), 501s (P2715), 503s (P2722),
521s (P2864), 542s (P2955), 586s (3283), 636s (P3515), 660s (P3631),
743s (P4025), 890s (P4844)
Interleukin-1
14s (P215), 50s (P406), 113s (P700), 139s (P823, P825), 142s (P837),
188s (P1049), 191s (P1064), 304s (P1754), 314s (1833), 319s (1857),
381s (P2140), 391s (P2184, P2186), 398s (P2220), 428s (P2360), 460s (P2513),
466s (P2542), 578s (P3225), 614s (P3414), 657s (P3617), 660s (P3631),
664s (P3648), 678s (P3720), 679s (P3722), 680s (P3728), 681s (P3733),
713s (P3887), 738s (P4006), 742s (P4024), 794s (4323), 798s (P4346),
826s (4531), 866s (4735)
Interleukin-10
45s (383), 53s (P421), 188s (P1049), 191s (P1064), 198s (P1100), 259s (P1442),
303s (P1749), 314s (1833), 415s (P2302), 416s (P2310), 417s (P2311),
419s (P2324), 420s (P2325), 424s (P2344), 428s (P2359, P2360, P2364),
429s (P2368), 435s (P2396), 466s (P2542), 550s (3101), 552s (3113),
656s (P3611), 660s (P3631), 664s (P3648), 677s (P3714), 682s (P3738, P3739),
738s (P4006), 751s (P4065), 755s (P4088), 758s (P4098), 857s (4698),
890s (P4844)
Interleukin-12
117s (P719), 314s (1833), 421s (P2330), 434s (P2391), 461s (P2516),
553s (3118), 669s (P3670), 836s (P4580)
Interleukin-4
38s (358), 39s (360), 45s (384), 49s (P399), 116s (P713), 130s (P779),
133s (P796), 198s (P1100), 259s (P1442), 270s (P1493), 314s (1833),
322s (1867), 377s (P2120), 416s (P2306), 417s (P2311, P2314), 418s (P2319),
419s (P2324), 420s (P2325, P2328), 421s (P2331), 428s (P2359, P2360, P2363),
429s (P2369), 430s (P2374), 434s (P2391), 435s (P2396), 461s (P2516),
466s (P2542), 506s (P2737), 542s (P2955), 552s (3112), 656s (P3611),
664s (P3648), 669s (P3671), 681s (P3735), 682s (P3738), 686s (P3755),
758s (P4098), 857s (4696)
Interleukin-6
12s (P207), 17s (P231), 49s (P399), 58s (P444), 82s (P555), 132s (P791),
139s (P822, P823, P825), 181s (P1019), 186s (P1041), 191s (P1064),
197s (P1096), 226s (P1232), 270s (P1493), 294s (P1711), 319s (1857),
341s (P1954), 376s (P2119), 378s (P2128, P2129), 379s (P2133), 380s (P2137),
391s (P2184), 399s (P2228), 419s (P2322), 427s (P2357), 434s (P2391),
466s (P2542), 485s (P2636), 533s (P2912), 542s (P2955), 550s (3101),
614s (P3414), 632s (P3496), 656s (P3611), 657s (P3617), 660s (P3631),
664s (P3648), 669s (P3670), 670s (P3678), 676s (P3707), 677s (P3712, P3714),
679s (P3722), 684s (P3746), 689s (P3772), 699s (P3817), 723s (P3932),
737s (P4001), 738s (P4006), 751s (P4065), 778s (P4190), 782s (P4209),
791s (4310), 798s (P4346), 800s (P4354), 802s (P4364), 826s (4530),
828s (4540), 848s (P4635, P4636), 858s (4701), 877s (P4783)
Interleukin-8
14s (P215), 32s (P302, P303, P305), 39s (363), 46s (388), 50s (P406),
113s (P700), 131s (P784), 132s (P788, P789), 139s (P823), 190s (P1062),
197s (P1096), 256s (P1423), 257s (P1430), 259s (P1440), 294s (P1711),
314s (1833), 319s (1857), 341s (P1954), 376s (P2119), 377s (P2124),
379s (P2133), 387s (P2170), 391s (P2184), 410s (P2278), 415s (P2305),

992s

Subject Index
429s (P2366),
542s (P2955),
624s (P3460),
677s (P3715),
758s (P4098),
865s (4732)

434s (P2391),
560s (P3146),
627s (P3471),
681s (P3733),
761s (P4115),

459s (P2509),
613s (P3408),
660s (P3631),
687s (P3764),
782s (P4209),

460s (P2513),
614s (P3414),
664s (P3648),
689s (P3772),
800s (P4354),

466s (P2542),
615s (P3417, P3419),
676s (P3707, P3710),
737s (P4001),
862s (4721),

Interstitial and inflammatory lung diseases
26s (P275), 100s (P638), 105s (P660), 111s (P687, P690), 113s (P700),
115s (P706, P710), 116s (P711, P712, P714, P715), 151s (P878), 211s (P1161),
248s (1386), 304s (P1752), 306s (P1766), 308s (P1775), 309s (P1778, P1779,
P1780), 310s (P1781), 341s (P1954), 342s (P1956), 381s (P2143), 397s (P2218),
399s (P2227), 402s (P2238), 442s (P2430), 512s (2825), 534s (P2918),
561s (P3147, P3149), 562s (P3156), 610s (P3394), 629s (P3484), 636s (P3515),
646s (P3564), 654s (P3603), 656s (P3613), 658s (P3623), 660s (P3632),
661s (P3633), 663s (P3645, P3646), 664s (P3648, P3650), 665s (P3653, P3655),
668s (P3666, P3667), 669s (P3673), 677s (P3715)
Intracellular adhesion molecule-1 (ICAM-1)
66s (P475), 131s (P784), 459s (P2509), 677s (P3715), 682s (P3738), 830s (4551)
Ipratropium
80s (P544), 180s (P1010), 206s (P1137), 393s (P2194, P2196), 476s (P2589),
524s (P2878), 797s (4339)

535s (P2922, P2923, P2924, P2925), 536s (P2926, P2927, P2928, P2929),
538s (P2936), 544s (3078), 545s (3079), 555s (3127, P3128), 556s (P3129,
P3130), 557s (P3131, P3132, P3133, P3134), 558s (P3136, P3137, P3138,
P3139), 559s (P3140, P3141, P3142, P3143, P3144), 560s (P4890), 575s (P3209),
580s (3254, 3255, 3256, 3257), 581s (3258, 3259, 3260), 582s (3262, 3263, 3264,
3265, 3266), 583s (3267, 3268, 3269), 591s (3305, 3306), 603s (P3362),
610s (P3396), 631s (P3491), 632s (P3498), 636s (P3514), 648s (P3572, P3573),
652s (P3590), 653s (P3597), 654s (P3600), 655s (P3609), 658s (P3619),
660s (P3632), 672s (P3688), 713s (P3887), 719s (P3913), 729s (P3961),
732s (P3975), 733s (P3980), 741s (P4018), 742s (P4021), 747s (P4045),
753s (P4076), 772s (P4164, P4165), 773s (P4166, P4167, P4168, P4169),
774s (P4170, P4171, P4172, P4173, P4174), 775s (P4176, P4178, P4179),
776s (P4180, P4181, P4183, P4184), 777s (P4185, P4186, P4187, P4188, P4189),
778s (P4190, P4191, P4192, P4193), 779s (P4194, P4195, P4196, P4197),
780s (P4198, P4199, P4200, P4201, P4202), 781s (P4203, P4204, P4205, P4206),
782s (P4207, P4209, P4210, P4211), 783s (P4212, P4213, P4214, P4215, P4216),
784s (P4217, P4218, P4219, P4220, P4221), 785s (P4222, P4223), 797s (4339),
810s (P4399, P4400), 811s (P4401, P4402, P4403, P4404, P4405), 812s (P4406,
P4408, P4409), 813s (P4413, P4414), 814s (P4416, P4419), 816s (P4427),
828s (4542, 4543, 4544), 829s (4545, 4546, 4547, 4548, 4549), 844s (P4616,
P4617), 879s (P4793), 882s (P4806), 890s (P550)
Lung cancer: complications and outcome
276s (1637)

Isoniazid
11s (203), 87s (P579), 255s (P1420), 324s (1876), 479s (P2605), 483s (P2626,
P2628), 484s (P2630), 488s (P2651), 492s (P2672), 493s (P2674, P2676),
494s (P2679, P2680, P2681), 500s (P2709), 523s (P2870), 595s (P3321, P3324),
597s (P3330, P3331, P3333), 785s (4286), 786s (4287)
Laser bronchoscopy and photochemotherapy
650s (P3581)
Legionella pneumonia
803s (P4367)
Leukocytes and phagocytes
12s (P208), 137s (P813), 242s (1361), 305s (P1758), 363s (P2061), 391s (P2185),
401s (P2235), 416s (P2306), 428s (P2361), 510s (2816), 578s (P3226),
580s (3256), 588s (3292), 673s (P3695), 676s (P3708), 682s (P3738),
684s (P3746), 690s (P3776), 794s (4322), 805s (P4376), 848s (P4636),
877s (P4783)
Leukotriene
73s (P511), 370s (P2089), 418s (P2319), 426s (P2355), 686s (P3755),
797s (4341), 838s (P4588), 860s (4712)

Lung cancer: genetics, diagnosis and markers
276s (1637), 559s (P3144), 782s (P4207)
Lung injury
48s (395, 396), 116s (P714), 138s (P819, P821), 139s (P822, P823, P825),
140s (P830), 141s (P833), 142s (P837), 169s (P960), 188s (P1049), 270s (P1493),
350s (P1996), 355s (P2020), 378s (P2125, P2128), 380s (P2137), 466s (P2544),
467s (P2546, P2548), 549s (3096, 3097), 550s (3101), 669s (P3670, P3671),
678s (P3719), 683s (P3745), 684s (P3746, P3748), 685s (P3750, P3754),
686s (P3759), 687s (P3761), 688s (P3767, P3768), 691s (P3781, P3782, P3783,
P3784), 792s (4317), 793s (4318, 4319, 4320, 4321), 794s (4322, 4323, 4324),
825s (4528), 827s (4535), 848s (P4634, P4635, P4636), 849s (P4637, P4638,
P4639), 850s (P4643), 887s (P4829)
Lung resection
136s (P812), 137s (P817), 285s (1674), 435s (P2397, P2398), 436s (P2399),
497s (P2696), 533s (P2914), 590s (3301), 591s (3303, 3304, 3305), 592s (3307),
632s (P3496), 831s (4556), 839s (P4596)

Long-term oxygen therapy: utilisation
641s (P3541)

Lung transplantation
49s (P399), 84s (P565), 113s (P701), 161s (P927), 201s (P1111, P1114),
202s (P1117), 243s (1367), 260s (P1447), 261s (P1448), 267s (P1477, P1478,
P1479, P1480), 268s (P1481, P1482, P1483), 269s (P1485, P1488), 270s (P1491),
274s (P1508), 319s (1855, 1856, 1857, 1858), 320s (1859), 330s (P1903),
352s (P2006), 361s (P2050), 442s (P2433), 443s (P2434, P2435, P2436, P2437),
444s (P2438, P2439, P2440, P2441, P2442), 445s (P2443, P2444, P2445, P2446),
446s (P2447, P2450), 462s (P2524), 513s (2829), 566s (P3174), 593s (3312),
600s (P3347), 605s (P3371), 643s (P3547), 660s (P3630), 670s (P3677),
720s (P3919), 721s (P3924), 723s (P3931), 817s (P4433)

Lung and pleural surgery
105s (P661), 109s (P680), 132s (P792), 591s (3303), 735s (P3987), 815s (P4421)

Lung volume measurement
841s (P4602)

Liver function
387s (P2169), 483s (P2626), 667s (P3661), 698s (P3814), 711s (P3876)
Long-term oxygen therapy
91s (P599), 99s (P635), 294s (P1712), 365s (P2069), 373s (P2104), 532s (P2907,
P2910), 622s (P3449), 640s (P3534), 641s (P3541), 670s (P3677), 675s (P3702)

Lung biopsy
29s (P288), 30s (P292), 89s (P587), 105s (P660), 109s (P680), 111s (P691),
112s (P694), 113s (P697), 115s (P709), 229s (P1250), 248s (1386), 306s (P1766),
308s (P1774, P1775), 309s (P1777, P1778), 439s (P2415), 454s (P2486),
475s (P2585), 512s (2824), 526s (P2883), 561s (P3150), 562s (P3156),
629s (P3484), 632s (P3498), 634s (P3505), 646s (P3564), 650s (P3583),
653s (P3595), 654s (P3604), 655s (P3606), 657s (P3616, P3618), 658s (P3621,
P3623), 660s (P3630), 661s (P3633), 665s (P3655), 666s (P3657), 741s (P4018)
Lung cancer
23s (P260, P261, P262), 24s (P264, P265), 25s (P270), 28s (P282, P283, P284),
29s (P289), 30s (P295), 33s (P309, P310), 61s (P455), 82s (P556), 87s (P577),
103s (P652, P654), 105s (P660, P664), 107s (P673), 114s (P702), 116s (P715),
126s (P761), 127s (P764, P765, P766), 128s (P768), 133s (P797), 147s (P859),
175s (P987), 176s (P993), 178s (P1003), 190s (P1057), 211s (P1161),
221s (P1211), 222s (P1213, P1214, P1215), 223s (P1216, P1217, P1218, P1219,
P1220), 224s (P1221, P1222, P1223, P1224, P1225), 225s (P1226, P1227, P1228,
P1229, P1230, P1231), 226s (P1232, P1234, P1235), 227s (P1237, P1238, P1239,
P1240), 228s (P1242, P1243, P1244, P1246), 231s (P1259), 232s (P1261, P1263),
233s (P1267, P1269), 239s (P1294), 248s (1389), 250s (1397), 259s (P1439),
276s (1636, 1637, 1638, 1639), 277s (1640, 1641, 1642, 1643), 285s (1674),
286s (1677), 330s (P1902), 346s (P1976), 349s (P1994), 395s (P2203),
416s (P2306), 438s (P2412), 442s (P2432), 481s (P2616), 502s (P2720),
516s (2840), 533s (P2913, P2914, P2915), 534s (P2917, P2918, P2919),

Lung volume reduction surgery
539s (P2943, P2945), 590s (3300)
Lymphocytes
3s (169), 50s (P407), 52s (P416), 55s (P427, P429), 77s (P529), 116s (P714),
130s (P779), 139s (P826), 140s (P828, P829, P831), 223s (P1218, P1219),
226s (P1232), 256s (P1427), 257s (P1432), 258s (P1435), 262s (P1456),
270s (P1490), 289s (1689), 302s (P1746), 309s (P1780), 310s (P1783, P1784),
316s (1839), 327s (P1891), 377s (P2120), 379s (P2133), 399s (P2226),
401s (P2235), 415s (P2301), 416s (P2310), 418s (P2317, P2318), 419s (P2321,
P2323, P2324), 420s (P2326), 426s (P2354), 432s (P2381), 442s (P2433),
447s (P2452), 468s (P2553), 482s (P2622), 484s (P2633), 500s (P2710),
535s (P2923), 549s (3096), 561s (P3151), 571s (P3192), 636s (P3518),
656s (P3613), 657s (P3616), 658s (P3621), 659s (P3626), 661s (P3633),
664s (P3648), 670s (P3678), 682s (P3740), 685s (P3751), 697s (P3809),
718s (P3909), 736s (P3996), 751s (P4064), 826s (4531), 827s (4537),
830s (4550), 839s (P4596), 857s (4696), 888s (P4836)
Macrolides
406s (P2261), 447s (P2455), 450s (P2469), 457s (P2499), 465s (P2535),
501s (P2716), 542s (P2957), 618s (P3432), 660s (P3631), 802s (P4363),
803s (P4367)
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Subject Index
Macrophages
3s (169), 31s (P298, P300), 45s (382, 383, 384, 385), 114s (P705), 116s (P714),
131s (P785), 132s (P792), 134s (P800, P801), 136s (P809, P810, P811),
138s (P821), 139s (P826), 140s (P827, P828, P829, P831), 200s (P1110),
224s (P1221), 256s (P1423), 257s (P1429, P1431), 258s (P1435), 270s (P1490),
290s (P1693), 303s (P1749), 308s (P1774), 310s (P1783), 332s (P1913),
338s (P1938, P1939), 377s (P2124), 378s (P2125, P2128), 379s (P2133),
398s (P2223), 417s (P2313), 419s (P2323, P2324), 420s (P2326), 428s (P2360),
433s (P2389), 434s (P2391), 460s (P2513), 464s (P2530, P2531), 484s (P2633),
488s (P2648), 496s (P2693), 508s (2806), 545s (3080), 550s (3101),
578s (P3225), 599s (P3339, P3343), 600s (P3344), 613s (P3408), 614s (P3415),
656s (P3610, P3611, P3613), 658s (P3622), 660s (P3631), 671s (P3685),
676s (P3708), 677s (P3714), 678s (P3716), 679s (P3721), 680s (P3726, P3727),
683s (P3743), 684s (P3748), 686s (P3759), 688s (P3767), 689s (P3773),
690s (P3778), 691s (P3782), 738s (P4004), 751s (P4064), 775s (P4178),
780s (P4202), 785s (P4222), 793s (4319), 794s (4324), 826s (4531), 828s (4540),
835s (P4574), 849s (P4638), 866s (4734), 877s (P4783), 879s (P4792)
Magnetic resonance imaging
4s (172), 24s (P263), 26s (P273), 43s (374, 375, 376), 44s (379, 381),
103s (P654), 112s (P693), 191s (P1065, P1066), 194s (P1080, P1081),
233s (P1269), 273s (P1504), 284s (1668), 289s (P1692), 290s (P1694, P1695,
P1696), 291s (P1698, P1699, P1700), 292s (P1701, P1702, P1703), 294s (P1709),
317s (1846), 460s (P2512), 475s (P2587), 505s (P2734), 537s (P2934),
554s (3120), 585s (3276), 632s (P3499), 634s (P3504, P3507), 636s (P3514,
P3516), 647s (P3569), 705s (P3849), 795s (4333)
Malignant pleural effusion
226s (P1236), 231s (P1260), 232s (P1261, P1262), 233s (P1266), 289s (1690),
544s (3074, 3075), 545s (3079, 3080), 601s (P3352), 814s (P4417), 846s (P4625,
P4627), 847s (P4628, P4629)
Mannitol
1s (162), 136s (P808), 150s (P873), 165s (P945), 166s (P947), 205s (P1134),
369s (P2088), 372s (P2100), 382s (P2146), 402s (P2241), 403s (P2246, P2248),
862s (4717, 4721), 863s (4723)
Mast cells
19s (P241), 39s (361), 131s (P785), 135s (P804), 256s (P1425), 310s (P1783),
332s (P1913), 417s (P2313), 421s (P2329), 429s (P2367), 430s (P2370),
612s (P3403), 614s (P3412), 677s (P3712), 686s (P3759), 838s (P4591)
Matrix metalloproteinase
79s (P538), 151s (P878), 506s (P2735), 545s (3079), 659s (P3628), 837s (P4584)
Mechanical ventilation
5s (180), 47s (393), 50s (P405), 83s (P560), 86s (P574, P576), 87s (P578),
106s (P666), 139s (P822, P823), 215s (P1177, P1180), 217s (P1187),
235s (P1276), 241s (P1304), 242s (1363), 257s (P1430), 266s (P1474),
268s (P1483), 294s (P1710, P1711), 295s (P1714, P1717), 296s (P1720),
297s (P1722), 299s (P1732), 300s (P1736), 348s (P1989), 349s (P1994),
350s (P1995, P1997, P1998), 351s (P2004), 352s (P2005), 353s (P2012),
354s (P2018, P2019), 355s (P2021), 356s (P2029), 357s (P2031, P2033),
358s (P2037), 359s (P2041), 363s (P2061), 366s (P2073), 367s (P2076, P2079),
380s (P2137), 442s (P2429), 443s (P2434), 444s (P2442), 446s (P2448),
452s (P2474, P2476, P2478), 454s (P2485), 455s (P2490), 457s (P2500),
462s (P2522), 466s (P2541), 467s (P2548), 517s (2846), 583s (3269),
591s (3303), 599s (P3342), 647s (P3568), 690s (P3779), 760s (P4108),
762s (P4120), 765s (P4132), 767s (P4140, P4141), 788s (4296), 794s (4323,
4324), 803s (P4367, P4369), 815s (P4421), 832s (4560, 4562), 833s (4563, 4565),
850s (P4643, P4644), 851s (P4647, P4648), 885s (P4818)
Mediastinal and esophageal diseases
324s (P1877)
Mediastinoscopy
28s (P281, P284), 29s (P289), 232s (P1263), 234s (P1270), 581s (3258, 3261),
652s (P3592), 653s (P3595), 811s (P4403), 813s (P4414)
Medical education
119s (P726, P728), 179s (P1008), 180s (P1013), 234s (P1273), 235s (P1275),
750s (P4062)
Mesothelioma
224s (P1223), 230s (P1253, P1254), 231s (P1255, P1256, P1257, P1258, P1259),
232s (P1264), 516s (2840), 544s (3076, 3078), 545s (3079, 3080), 559s (P3142),
601s (P3352), 602s (P3354, P3355), 603s (P3362), 604s (P3365), 741s (P4016,
P4017, P4018, P4020), 742s (P4021), 771s (P4161), 779s (P4195), 814s (P4415),
845s (P4619, P4622), 847s (P4630), 848s (P4633)
Metacholine challenge
798s (P4346)

Metastasis
8s (190), 24s (P264), 28s (P282), 29s (P289), 126s (P762), 127s (P765),
222s (P1214), 223s (P1217), 224s (P1225), 225s (P1226), 228s (P1245),
229s (P1250), 231s (P1255), 232s (P1263), 441s (P2425), 534s (P2916),
536s (P2926), 537s (P2933), 581s (3258), 583s (3269), 601s (P3350),
634s (P3506), 636s (P3516, P3518), 647s (P3567), 658s (P3619), 772s (P4165),
774s (P4171, P4174), 775s (P4178), 781s (P4206), 783s (P4213), 811s (P4403)
Methotrexate
1s (164), 3s (168), 73s (P510), 111s (P689), 480s (P2611), 691s (P3784),
732s (P3977)
Microbial colonisation
852s (P4651)
Mites, insects and household allergens
186s (P1042)
Monocytes
39s (362), 187s (P1043), 259s (P1442), 262s (P1456), 376s (P2119),
391s (P2185), 394s (P2199), 401s (P2235), 415s (P2303), 416s (P2306),
420s (P2328), 434s (P2391), 447s (P2452), 484s (P2632), 485s (P2635),
487s (P2643), 549s (3096), 580s (3256), 600s (P3344), 688s (P3767),
736s (P3996), 793s (4321), 800s (P4354), 877s (P4783)
Montelukast
312s (P1792), 370s (P2089), 380s (P2136), 389s (P2179), 618s (P3436),
835s (P4575)
Mortality
5s (180, 181), 6s (182), 8s (190, 191), 9s (195, 196), 10s (198), 11s (202),
13s (P210), 14s (P216), 15s (P221, P224), 22s (P258), 42s (372), 50s (P405),
51s (P411), 54s (P423), 60s (P452), 63s (P464), 70s (P493), 76s (P522),
77s (P529, P531), 78s (P534), 79s (P537, P539, P540), 81s (P546), 82s (P552),
83s (P558, P560), 84s (P563), 85s (P572), 86s (P574, P576), 87s (P578),
88s (P585), 91s (P598), 92s (P604), 93s (P606, P607, P609), 94s (P611),
97s (P626), 106s (P666), 107s (P670, P671), 108s (P675, P677), 111s (P688),
113s (P701), 114s (P704), 116s (P711), 119s (P725), 120s (P730), 121s (P738),
125s (P755), 136s (P812), 137s (P817), 139s (P825), 141s (P832), 152s (P883),
156s (P904), 159s (P915, P917), 160s (P920), 161s (P926), 163s (P936),
164s (P941), 172s (P975), 174s (P986), 175s (P987), 176s (P992, P993, P995),
177s (P996, P997), 178s (P1001), 185s (P1036), 189s (P1055), 190s (P1057),
201s (P1111), 202s (P1117, P1118), 203s (P1123), 224s (P1223), 226s (P1235),
230s (P1252, P1254), 238s (P1292), 239s (P1294), 241s (1360), 242s (1361,
1363), 243s (1364, 1365), 257s (P1430), 260s (P1447), 267s (P1477, P1478,
P1479), 268s (P1481), 269s (P1486, P1488), 270s (P1494), 272s (P1500, P1501,
P1502), 273s (P1505), 276s (1639), 278s (1645), 279s (1648), 282s (1659),
288s (1686), 290s (P1696), 295s (P1716), 296s (P1720), 298s (P1728, P1729),
299s (P1732), 300s (P1734, P1735, P1736), 301s (P1739, P1740), 306s (P1763,
P1764), 315s (1837), 325s (P1881), 330s (P1905), 333s (P1919), 335s (P1924),
336s (P1930), 339s (P1942), 345s (P1974), 347s (P1984, P1985), 348s (P1987),
349s (P1990, P1992, P1993, P1994), 350s (P1995, P1997, P1998, P1999),
351s (P2000, P2001), 352s (P2009), 353s (P2013, P2014), 354s (P2016, P2017,
P2018), 355s (P2021, P2022), 356s (P2027, P2028), 357s (P2032, P2034),
358s (P2035), 359s (P2039, P2040, P2041, P2042), 360s (P2045, P2046),
361s (P2049), 362s (P2054, P2055), 363s (P2057, P2061), 367s (P2077),
372s (P2099), 376s (P2114), 390s (P2183), 403s (P2245), 408s (P2269, P2271),
431s (P2376), 436s (P2399, P2401, P2402), 437s (P2404, P2405, P2409),
438s (P2413, P2414), 439s (P2416, P2417), 440s (P2420, P2423), 441s (P2426),
442s (P2432), 444s (P2439, P2440, P2442), 446s (P2448), 447s (P2453, P2455),
448s (P2458), 450s (P2469), 451s (P2471, P2473), 452s (P2474, P2475, P2476,
P2478, P2479), 453s (P2480, P2481), 454s (P2483, P2484, P2485), 455s (P2488,
P2490), 456s (P2492), 457s (P2500, P2501), 458s (P2502, P2503, P2506),
460s (P2511), 461s (P2518), 463s (P2529), 464s (P2532), 465s (P2537),
466s (P2540, P2541, P2543), 468s (P2550, P2554), 469s (P2555, P2558),
470s (P2562), 471s (P2565, P2567, P2568, P2569), 472s (P2571), 474s (P2584),
477s (P2597), 481s (P2614), 483s (P2627), 488s (P2651), 489s (P2653, P2657),
497s (P2695), 507s (P2742), 509s (2811), 510s (2814, 2815, 2816), 511s (2818,
2821), 512s (2822, 2823, 2826), 513s (2827), 514s (2833), 533s (P2914),
535s (P2924), 537s (P2931), 539s (P2940, P2945), 541s (P2954), 549s (3096),
552s (3109, 3113), 555s (3127), 557s (P3135), 559s (P3144), 565s (P3167),
569s (P3185), 571s (P3193, P3194), 576s (P3215), 580s (P3231), 583s (3268,
3269), 587s (3286), 594s (3315, P3316), 595s (P3323), 596s (P3328),
600s (P3346, P3347), 602s (P3358), 616s (P3422), 623s (P3455, P3456),
631s (P3491, P3493), 632s (P3498), 635s (P3509), 646s (P3561), 656s (P3612),
658s (P3623), 665s (P3652), 667s (P3662), 669s (P3670, P3674), 670s (P3676),
672s (P3688, P3689), 678s (P3716), 688s (P3767), 689s (P3771), 698s (P3816),
703s (P3836), 709s (P3865, P3866), 711s (P3879), 712s (P3883), 713s (P3885),
714s (P3891), 715s (P3894, P3896), 716s (P3899), 728s (P3955), 730s (P3964),
732s (P3975), 733s (P3981), 735s (P3987, P3989, P3991), 739s (P4010),
749s (P4053), 752s (P4070, P4071), 755s (P4086), 762s (P4119, P4120),
763s (P4121), 765s (P4132), 777s (P4186), 778s (P4190), 779s (P4195),
780s (P4200, P4201), 783s (P4212, P4215), 786s (4287), 787s (4294),
788s (4296, 4297, 4298, 4299), 793s (4321), 794s (4322), 796s (4337),
803s (P4367, P4369), 804s (P4372, P4374), 805s (P4376, P4377), 806s (P4380,

994s

Subject Index
P4384), 807s (P4385), 808s (P4391), 816s (P4425), 817s (P4430), 818s (P4436),
820s (P4445), 823s (4516), 831s (4558), 832s (4560, 4561), 833s (4563, 4564,
4565), 848s (P4635), 849s (P4639), 850s (P4641), 851s (P4648), 852s (P4652),
854s (P4658), 868s (P4746), 869s (P4747, P4751), 872s (P4763), 874s (P4772),
879s (P4794), 883s (P4811, P4812), 885s (P4818, P4820), 887s (P4829)
Mucins and mucus physiology
553s (3117)
Multi-drug resistance
167s (P952), 254s (P1414), 305s (P1758), 435s (P2398), 486s (P2641),
487s (P2643), 494s (P2680, P2681), 502s (P2718), 597s (P3332), 732s (P3976),
785s (4286)
Muscle strength
21s (P249), 48s (P397), 63s (P464), 67s (P482), 68s (P484), 69s (P491),
70s (P495), 71s (P498), 77s (P530), 93s (P605), 100s (P638), 150s (P876),
208s (P1146), 209s (P1149, P1151, P1152), 210s (P1153), 213s (P1167),
214s (P1172), 218s (P1194), 219s (P1199), 249s (1392), 262s (P1455),
285s (1674), 294s (P1710), 515s (2835), 516s (2840), 519s (2852), 570s (P3188),
637s (P3519), 638s (P3525), 643s (P3548), 693s (P3791, P3794), 768s (P4147),
769s (P4148, P4149, P4150, P4152), 770s (P4155, P4156), 808s (P4391),
818s (P4434), 869s (P4749), 872s (P4764), 874s (P4768, P4769)
Muscular dystrophy
194s (P1081), 215s (P1178), 248s (1390), 249s (1391, 1392, 1393), 296s (P1720,
P1721), 297s (P1722, P1723), 366s (P2073), 796s (4334)
Mutation
27s (P280), 117s (P717), 127s (P767), 128s (P768, P769, P770), 159s (P916),
168s (P957), 201s (P1112), 202s (P1118), 203s (P1122), 229s (P1249),
232s (P1263), 250s (1397), 254s (P1415, P1416, P1417), 259s (P1440),
260s (P1446), 276s (1639), 304s (P1756), 309s (P1776), 311s (P1785),
316s (1840, 1841, 1842), 376s (P2119), 394s (P2199), 487s (P2646),
488s (P2651), 502s (P2718), 517s (2845), 533s (P2912), 558s (P3138),
581s (3259), 599s (P3342, P3343), 600s (P3344), 607s (P3380), 711s (P3878),
717s (P3904), 733s (P3979), 773s (P4169), 774s (P4174), 776s (P4180, P4181),
781s (P4205), 783s (P4214), 785s (P4223), 811s (P4404, P4405), 812s (P4406),
829s (4545), 840s (P4598), 865s (4733), 867s (4739), 879s (P4795), 882s (P4805,
P4807)
Mycobacterial infections
488s (P2648), 503s (P2725)
Mycobacterium
53s (P420), 54s (P422, P425), 55s (P426), 137s (P813), 252s (P1405, P1407),
253s (P1408, P1409, P1410, P1411, P1412), 254s (P1413, P1414, P1416, P1417,
P1418), 255s (P1419, P1420, P1421, P1422), 323s (1872), 336s (P1928),
449s (P2462), 461s (P2519), 472s (P2574), 480s (P2611), 482s (P2622),
483s (P2628), 485s (P2636), 486s (P2641), 487s (P2644, P2646), 490s (P2663),
492s (P2672), 494s (P2679), 495s (P2684), 496s (P2692), 499s (P2707),
500s (P2708, P2710, P2711, P2712), 501s (P2713, P2715, P2716), 502s (P2717,
P2718), 503s (P2721), 523s (P2872), 597s (P3331), 743s (P4025), 801s (P4358),
804s (P4372, P4375)
Myeloperoxidase
46s (388), 132s (P789), 387s (P2170), 561s (P3150), 647s (P3566), 682s (P3739),
684s (P3746), 700s (P3822), 848s (P4634, P4636)
Myosin
306s (P1762)
N-acetylcysteine
373s (P2105), 379s (P2131), 525s (P2880), 676s (P3707), 688s (P3765),
837s (P4582), 889s (P4840, P4841)
Nasal and upper airway mucosa
675s (P3703), 704s (P3843)
Nasal CPAP
58s (P444), 215s (P1176), 570s (P3188), 703s (P3838), 766s (P4139)
Nasal polyposis
413s (P2292)
Neonatal lung disease
765s (P4134)
Neuromuscular disorders
14s (P214), 359s (P2040), 364s (P2065)
Neutrophils
10s (197), 17s (P232), 31s (P297, P300), 32s (P303, P305), 44s (377), 46s (386,
387, 388, 389), 64s (P469), 114s (P705), 131s (P785), 133s (P793), 139s (P826),
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4732, 4733), 866s (4737, 4738), 867s (P4740), 868s (P4745), 870s (P4754,
P4755), 872s (P4761), 874s (P4769, P4770), 875s (P4774, P4776), 876s (P4778),
877s (P4782), 878s (P4786, P4787, P4790), 879s (P4791, P4793), 880s (P4797),
881s (P4804), 882s (P4806), 883s (P4811, P4812), 884s (P4814), 886s (P4823,
P4824, P4827), 887s (P4829, P4830, P4831, P4832), 889 s (P4842), 890s (P4843,
P4844)
Nitric oxide: biosynthesis and exhaled air content
680s (P3728), 843s (P4611)
Nitric oxide: synthase and nitric oxide inhibitors
159s (P916), 168s (P956), 198s (P1098), 379s (P2132), 514s (2831),
613s (P3407), 680s (P3728), 716s (P3901)
Nitrite
274s (P1509), 680s (P3728), 682s (P3739), 683s (P3745), 691s (P3780)
Nitrogen dioxide
186s (P1038), 380s (P2135), 876s (P4778), 878s (P4790)
Nodules
23s (P262), 24s (P263, P265, P266), 30s (P294), 44s (379), 52s (P415),
89s (P587), 90s (P594), 105s (P660), 109s (P681), 223s (P1217), 229s (P1247),
231s (P1257), 247s (1385), 248s (1386, 1387, 1388), 299s (P1730), 336s (P1928),
388s (P2174), 441s (P2428), 454s (P2486), 455s (P2489), 476s (P2590),
503s (P2724, P2725), 554s (3121), 557s (P3131), 558s (P3139), 583s (3268),
591s (3302), 633s (P3501), 634s (P3506), 636s (P3514, P3518), 645s (P3559),
646s (P3560, P3562, P3563), 647s (P3565, P3567), 653s (P3598), 654s (P3603),
655s (P3605, P3607), 657s (P3616, P3618), 662s (P3640, P3641), 669s (P3673,
P3674), 776s (P4184), 777s (P4185), 779s (P4197), 780s (P4201), 816s (P4426),
845s (P4622)
Non-invasive ventilation
47s (392), 71s (P499), 91s (P600), 156s (P902), 218s (P1192), 294s (P1712),
295s (P1716), 296s (P1718, P1719), 298s (P1726, P1727), 318s (1852),
352s (P2009), 354s (P2016), 355s (P2022, P2024), 356s (P2025, P2027, P2028,
P2029), 357s (P2030, P2033), 358s (P2035, P2036), 359s (P2038, P2039, P2040,
P2041), 360s (P2043, P2044, P2046), 361s (P2048, P2049, P2050), 362s (P2052,
P2053, P2054), 363s (P2057, P2058, P2059, P2061), 364s (P2062, P2063),
365s (P2067, P2068, P2069), 366s (P2073, P2074, P2075), 367s (P2077, P2078,
P2079), 445s (P2444), 518s (2850), 519s (2854, 2855), 520s (2856, 2857),
533s (P2911), 578s (P3224), 583s (3269), 593s (3313), 600s (P3346),
637s (P3521), 639s (P3530), 765s (P4133), 809s (P4396), 831s (4558),
832s (4559, 4561, 4562), 833s (4564), 850s (P4644), 885s (P4820)
Nosocomial infections
446s (P2448), 452s (P2478), 464s (P2532), 469s (P2555)
Nursing care
221s (P1206, P1209)
Nutrition and diet
61s (P456), 192s (P1072), 195s (P1085), 201s (P1112), 203s (P1122),
326s (P1885), 331s (P1908), 406s (P2260), 410s (P2282), 428s (P2362),
473s (P2578), 608s (P3385), 671s (P3684), 730s (P3965), 763s (P4121),
764s (P4129), 793s (4321), 828s (4541), 855s (P4663, P4665)

996s

Subject Index
Obesity
8s (191), 15s (P223), 18s (P236), 57s (P437), 62s (P458), 63s (P462), 71s (P501),
80s (P545), 82s (P552), 84s (P564), 93s (P609), 95s (P615), 98s (P630),
135s (P807), 144s (P848), 153s (P887, P888), 156s (P902), 158s (P914),
177s (P999), 193s (P1074, P1075, P1077), 194s (P1078, P1079), 195s (P1082),
198s (P1100), 216s (P1183), 242s (1363), 243s (1365), 244s (1369), 249s (1394),
285s (1675), 286s (1678), 293s (P1705), 295s (P1716, P1717), 324s (P1878),
326s (P1883, P1887), 327s (P1888), 331s (P1908, P1909), 339s (P1942, P1943),
342s (P1960), 352s (P2005), 354s (P2018), 359s (P2042), 365s (P2067),
366s (P2071), 367s (P2079), 413s (P2292), 434s (P2393), 468s (P2550),
518s (2850), 554s (3122, 3123), 555s (3125), 569s (P3184, P3185, P3186),
571s (P3191), 572s (P3195), 573s (P3201), 610s (P3394), 612s (P3401),
657s (P3617), 674s (P3696, P3699), 692s (P3789), 698s (P3812, P3816),
699s (P3817, P3819), 700s (P3821), 702s (P3830), 705s (P3845), 706s (P3851),
707s (P3858, P3859), 709s (P3868), 710s (P3871), 711s (P3876), 730s (P3963,
P3967), 735s (P3990, P3991), 791s (4309, 4310, 4311), 792s (4316), 793s (4321),
820s (P4447, P4448), 835s (P4575), 852s (P4649), 855s (P4665), 857s (4696,
4697), 862s (4721), 874s (P4772), 884s (P4817), 885s (P4822)

Oxygen therapy
31s (P298), 91s (P599), 95s (P617), 97s (P624), 98s (P628), 99s (P634, P635),
175s (P991), 263s (P1458, P1459), 265s (P1468), 294s (P1712), 348s (P1989),
352s (P2007), 365s (P2069), 373s (P2104), 447s (P2452), 467s (P2546),
526s (P2884), 530s (P2898), 532s (P2907, P2910), 533s (P2911), 542s (P2955),
622s (P3449), 625s (P3463), 640s (P3534), 641s (P3541), 670s (P3677),
671s (P3683), 675s (P3702), 691s (P3781), 694s (P3795), 767s (P4140),
796s (4334), 833s (4564), 858s (4702), 883s (P4810), 885s (P4822)

Obstructive sleep apnoea
6s (184, 185), 7s (187), 8s (190, 191), 56s (P432, P433, P434, P435), 57s (P436,
P437, P438, P439, P440), 58s (P441, P442, P443, P444), 59s (P445, P446, P447,
P448), 62s (P460), 64s (P467), 69s (P491, P492), 80s (P543), 93s (P609),
151s (P880, P881), 152s (P882, P883, P884, P885, P886), 153s (P887, P888,
P889, P890), 154s (P891, P892), 155s (P895, P896, P897, P898, P899),
156s (P901, P902), 157s (P905, P906, P907, P908), 158s (P910, P911, P913),
192s (P1072), 193s (P1073, P1074, P1075, P1076, P1077), 250s (1395, 1396),
269s (P1486), 272s (P1500), 282s (1661), 283s (1664, 1666), 295s (P1715),
297s (P1724, P1725), 324s (P1877, P1878), 325s (P1881, P1882), 326s (P1883,
P1884, P1885, P1886, P1887), 327s (P1888, P1892), 328s (P1893, P1894),
331s (P1908), 365s (P2066), 366s (P2071, P2072), 531s (P2904), 554s (3122),
568s (P3180, P3181), 569s (P3183), 570s (P3188, P3189, P3190), 571s (P3191,
P3192, P3193, P3194), 572s (P3195, P3197), 587s (3287, 3288), 588s (3289,
3291), 696s (P3804, P3805), 697s (P3807, P3808, P3809, P3810, P3811),
698s (P3812, P3813, P3814, P3816), 699s (P3817, P3818, P3819, P3820),
700s (P3821, P3822, P3823, P3824), 701s (P3825, P3826, P3827, P3828, P3829),
702s (P3830, P3832, P3834), 703s (P3835, P3836, P3837, P3838, P3839),
704s (P3841, P3842, P3843), 705s (P3846, P3848, P3849), 706s (P3851, P3852,
P3853), 707s (P3855, P3856, P3857, P3858, P3859), 708s (P3860, P3861,
P3862), 709s (P3866, P3867, P3868), 710s (P3870, P3871, P3872, P3873,
P3874), 711s (P3875, P3876), 753s (P4073), 771s (P4158), 791s (4309, 4311,
4312, 4313), 792s (4314, 4315, 4316), 862s (4721), 874s (P4772), 878s (P4788)

Paclitaxel
533s (P2913), 535s (P2922), 844s (P4617)

Occupational
36s (350), 37s (351, 352, 353, 354), 38s (356, 357), 172s (P976), 174s (P982,
P984), 181s (P1015, P1016, P1017, P1018, P1019), 182s (P1020, P1023),
183s (P1024, P1025, P1027, P1028), 184s (P1029, P1030, P1031), 188s (P1050),
190s (P1059), 204s (P1129), 226s (P1234), 230s (P1254), 286s (1676),
289s (1689), 308s (P1772), 317s (1847), 470s (P2562), 480s (P2612),
491s (P2666), 521s (P2862), 609s (P3391), 617s (P3429), 623s (P3456),
640s (P3534), 659s (P3627), 668s (P3666), 673s (P3695), 727s (P3952),
737s (P3997, P3999, P4000, P4001), 738s (P4005, P4006), 739s (P4008),
740s (P4012), 741s (P4018), 742s (P4022, P4023), 746s (P4043), 798s (P4346,
P4347), 799s (P4348, P4349, P4351), 800s (P4352, P4353, P4355, P4356),
801s (P4357, P4359, P4360), 810s (P4398), 818s (P4438), 868s (P4744),
875s (P4776), 878s (P4786), 880s (P4796)
Occupational asthma
36s (350), 37s (351), 38s (357), 181s (P1017, P1019), 182s (P1020), 183s (P1024,
P1025), 184s (P1031), 617s (P3429), 798s (P4346, P4347), 799s (P4348, P4349),
800s (P4352, P4355, P4356), 801s (P4357, P4359)
Occupational exposure
37s (351, 352, 353, 354), 38s (356), 172s (P976), 174s (P982, P984),
181s (P1017), 183s (P1027), 184s (P1029), 286s (1676), 659s (P3627),
737s (P3997, P3999), 740s (P4012), 799s (P4348, P4351), 800s (P4352, P4353),
868s (P4744)
Ofloxacin
11s (202), 253s (P1411), 255s (P1419), 435s (P2398), 486s (P2642),
494s (P2680), 495s (P2686, P2687), 597s (P3333), 786s (4289)
Overlap syndrome
88s (P584), 152s (P886), 399s (P2228), 531s (P2904), 570s (P3190),
667s (P3665), 698s (P3812), 724s (P3939)
Oximetry
59s (P448), 142s (P840), 158s (P912, P914), 159s (P915), 263s (P1458),
282s (1660, 1661, 1662), 283s (1663, 1665, 1666), 365s (P2066, P2068, P2070),
532s (P2910), 548s (3094), 587s (3285), 593s (3313), 621s (P3447),
628s (P3478), 694s (P3795, P3796), 705s (P3845), 712s (P3884), 732s (P3977),
738s (P4005), 753s (P4075), 796s (4335)
Oxygen consumption
143s (P842), 144s (P848), 146s (P857), 163s (P933), 262s (P1454), 284s (1670),
591s (3306), 627s (P3471), 637s (P3522), 692s (P3786), 808s (P4392),
809s (P4394), 819s (P4443)

Ozone
10s (197), 184s (P1033), 186s (P1038), 211s (P1157), 379s (P2131),
387s (P2170), 428s (P2363), 609s (P3387, P3388), 861s (4716), 878s (P4790),
879s (P4791)
P53
228s (P1246), 535s (P2923), 561s (P3147), 567s (P3176), 774s (P4174),
776s (P4183)

Paediatric lung disease
601s (P3350)
Parkinson disease
70s (P496)
Passive
170s (P967), 173s (P978), 174s (P982), 186s (P1040), 190s (P1059),
194s (P1078), 219s (P1200), 221s (P1208), 244s (1370), 265s (P1469),
275s (P1511), 285s (1673), 286s (1677, 1679), 314s (P1799), 346s (P1978),
419s (P2322, P2324), 427s (P2357), 433s (P2387), 463s (P2526), 479s (P2607),
514s (2833), 566s (P3174), 608s (P3383), 737s (P3999), 750s (P4062),
751s (P4067), 752s (P4069), 789s (4301), 822s (4512, 4513), 823s (4519),
842s (P4610), 868s (P4744)
Passive smoking
174s (P982), 194s (P1078), 244s (1370), 286s (1677, 1679), 433s (P2387),
608s (P3383), 737s (P3999), 750s (P4062), 789s (4301), 822s (4512, 4513),
868s (P4744)
Patient compliance
606s (P3377), 704s (P3842), 727s (P3953)
Patient education
220s (P1204), 329s (P1898), 345s (P1973), 408s (P2267), 544s (3074),
623s (P3453), 638s (P3527), 822s (4515)
PCR
3s (170, 171), 4s (174), 14s (P215), 27s (P280), 36s (347, 348), 38s (358),
54s (P422), 64s (P470), 65s (P474), 66s (P476, P478, P479), 67s (P481),
74s (P512), 84s (P563, P565, P567), 85s (P568), 86s (P575), 111s (P689),
114s (P702), 117s (P717), 126s (P760), 128s (P768, P769, P770, P772),
130s (P778, P779), 132s (P788, P792), 133s (P797), 134s (P799, P802),
135s (P803), 137s (P813), 155s (P898), 167s (P954), 168s (P955, P956, P957),
197s (P1093), 199s (P1105), 222s (P1214), 223s (P1217, P1219), 224s (P1222,
P1225), 225s (P1226, P1227, P1229), 243s (1366, 1367), 250s (1397),
251s (1401, 1402, 1403), 252s (1404), 253s (P1408, P1409, P1411), 254s (P1413,
P1416), 255s (P1421, P1422), 256s (P1426), 257s (P1429), 258s (P1438),
271s (P1496), 284s (1668), 288s (1687), 299s (P1731, P1733), 302s (P1743,
P1746), 303s (P1747, P1748, P1749), 304s (P1753, P1754, P1755), 305s (P1758,
P1761), 307s (P1769, P1770), 310s (P1782), 311s (P1786), 333s (P1915, P1916,
P1917, P1919), 334s (P1921), 335s (P1923, P1924), 341s (P1951), 347s (P1984),
363s (P2061), 391s (P2186), 394s (P2199), 417s (P2311), 418s (P2319),
421s (P2332), 428s (P2359), 429s (P2369), 446s (P2447), 448s (P2457),
450s (P2467), 457s (P2497, P2498), 463s (P2528), 464s (P2530, P2531),
468s (P2550, P2552), 475s (P2587), 481s (P2618), 483s (P2628), 485s (P2636),
486s (P2639, P2641), 487s (P2644), 502s (P2717, P2718), 507s (P2741),
511s (2818), 512s (2826), 523s (P2872), 536s (P2929), 540s (P2946),
541s (P2950, P2953), 542s (P2955, P2958), 549s (3098), 550s (3101),
552s (3112, 3113), 564s (P3161), 565s (P3169), 578s (P3225), 580s (3256, 3257),
581s (3259), 612s (P3402, P3403, P3404), 613s (P3406, P3409, P3410),
615s (P3418), 653s (P3599), 657s (P3616), 659s (P3628), 666s (P3659),
678s (P3718, P3719), 679s (P3722, P3723), 686s (P3755, P3757), 688s (P3766),
689s (P3770, P3772), 690s (P3777), 691s (P3781), 697s (P3809), 714s (P3892),
715s (P3897), 718s (P3907), 719s (P3913), 733s (P3980), 742s (P4024),
743s (P4026), 761s (P4113, P4114, P4115), 764s (P4126), 766s (P4138),
776s (P4181), 780s (P4202), 782s (P4211), 783s (P4216), 785s (P4223),
788s (4295), 802s (P4363), 803s (P4368), 814s (P4419), 825s (4528), 826s (4532),
827s (4536, 4539), 828s (4544), 830s (4550), 831s (4555, 4556), 834s (P4569),
835s (P4574), 837s (P4584, P4585), 838s (P4590), 853s (P4656), 854s (P4658),
866s (4734), 879s (P4793), 880s (P4796), 881s (P4801, P4804), 882s (P4806)

997s

Subject Index
Pets
19s (P240), 116s (P711), 337s (P1936), 339s (P1944), 422s (P2336),
425s (P2351), 854s (P4659)
Pharmacokinetics
10s (197), 166s (P950), 167s (P951), 274s (P1509), 344s (P1965), 377s (P2121),
382s (P2145), 383s (P2151), 384s (P2157), 423s (P2340), 447s (P2454),
500s (P2709), 501s (P2716), 506s (P2738), 510s (2817), 535s (P2922),
546s (3083), 606s (P3377), 887s (P4831), 889s (P4838, P4839, P4842)
Pharmacology
890s (P4844)
Phospholipid
599s (P3342)
Physiotherapy
71s (P499), 93s (P608), 214s (P1171, P1172), 215s (P1177, P1179), 218s (P1193,
P1195), 219s (P1197, P1198, P1199), 220s (P1201), 262s (P1452), 297s (P1723),
363s (P2060), 449s (P2460, P2461), 470s (P2562), 597s (P3334), 606s (P3374),
627s (P3471), 631s (P3490), 636s (P3517), 875s (P4775)
Plethysmography
4s (176), 20s (P244, P247), 22s (P254), 67s (P483), 70s (P496), 74s (P514),
79s (P539), 143s (P841), 147s (P861), 194s (P1081), 195s (P1083), 206s (P1138),
207s (P1141), 208s (P1144), 211s (P1156), 216s (P1182, P1183, P1184),
217s (P1186), 248s (1390), 249s (1391, 1393), 261s (P1451), 281s (1658),
293s (P1705), 298s (P1726), 366s (P2074), 398s (P2219), 400s (P2229),
404s (P2252), 420s (P2326), 498s (P2699), 508s (2806), 555s (3125),
569s (P3184), 572s (P3199), 575s (P3211), 592s (3307), 621s (P3448),
692s (P3785), 693s (P3794), 694s (P3796), 769s (P4152), 796s (4335),
801s (P4357, P4359), 809s (P4396), 810s (P4397), 843s (P4612, P4615),
850s (P4644), 858s (4700), 859s (4706), 862s (4720), 863s (4722, 4724, 4725),
864s (4726), 877s (P4785)
Pleural biopsy and pleural lavage
30s (P293, P294), 230s (P1253), 231s (P1257, P1258, P1259), 289s (1690),
478s (P2598), 498s (P2700), 604s (P3364, P3366), 630s (P3486), 846s (P4624,
P4626)

392s (P2189), 412s (P2289), 436s (P2403), 437s (P2407), 440s (P2423),
446s (P2448, P2449), 447s (P2453, P2454), 448s (P2457, P2458), 450s (P2466,
P2467, P2469), 451s (P2471, P2472, P2473), 452s (P2474, P2475, P2476, P2478,
P2479), 453s (P2480, P2481, P2482), 454s (P2483, P2485), 455s (P2488, P2490),
456s (P2492, P2494, P2495, P2496), 457s (P2497, P2499, P2500, P2501),
458s (P2503, P2506), 459s (P2507, P2508, P2510), 460s (P2512, P2515),
461s (P2517, P2518), 462s (P2525), 463s (P2528), 464s (P2532), 465s (P2537,
P2539), 466s (P2540, P2541, P2542, P2544), 467s (P2545, P2547, P2548),
468s (P2550, P2553, P2554), 469s (P2556, P2557, P2558), 470s (P2561, P2562),
471s (P2565, P2566, P2567, P2569), 472s (P2571, P2572), 478s (P2600),
480s (P2609), 483s (P2624, P2627), 484s (P2629), 497s (P2696), 502s (P2720),
507s (P2741), 510s (2814, 2815, 2816), 512s (2825), 514s (2832), 529s (P2897),
534s (P2918), 539s (P2941), 542s (P2957), 555s (3127), 557s (P3131),
559s (P3143), 561s (P3147, P3149), 562s (P3156), 585s (3279), 591s (3304),
595s (P3323), 598s (P3335), 604s (P3364, P3366), 616s (P3422), 618s (P3432),
620s (P3444), 625s (P3464), 629s (P3481, P3484), 631s (P3491), 632s (P3497,
P3498), 635s (P3508, P3511), 646s (P3561, P3562, P3564), 647s (P3568),
654s (P3603), 658s (P3623), 660s (P3631, P3632), 661s (P3633), 663s (P3646),
664s (P3648, P3649, P3650), 665s (P3653, P3655), 668s (P3666), 669s (P3674),
689s (P3773), 690s (P3776, P3778), 728s (P3955), 730s (P3967), 733s (P3981),
735s (P3989), 761s (P4112), 762s (P4119), 763s (P4122, P4124), 793s (4319),
794s (4322), 801s (P4360), 802s (P4363, P4365), 803s (P4367, P4368, P4369),
804s (P4373), 805s (P4376, P4377, P4378), 848s (P4636), 851s (P4648),
852s (P4650), 854s (P4657, P4659), 865s (4730), 883s (P4812)
Pneumothorax
6s (183), 30s (P295), 83s (P558), 101s (P642, P645), 102s (P647), 104s (P659),
106s (P666), 108s (P675, P677), 109s (P680), 110s (P682), 111s (P691),
149s (P869), 203s (P1123), 233s (P1265, P1266), 236s (P1279), 248s (1388,
1389), 342s (P1958), 437s (P2410), 438s (P2411), 439s (P2417), 440s (P2420),
441s (P2426, P2428), 449s (P2462), 539s (P2945), 555s (3124), 583s (3268),
596s (P3325), 600s (P3348), 601s (P3350), 602s (P3355), 603s (P3361),
604s (P3364), 630s (P3488), 632s (P3498), 634s (P3505), 649s (P3577),
654s (P3604), 655s (P3605, P3606, P3607), 659s (P3628), 666s (P3657),
684s (P3749), 762s (P4118), 765s (P4135), 812s (P4409), 814s (P4415, P4417),
864s (4728), 865s (4730), 882s (P4806)
Pollen and plant allergens
423s (P2337), 736s (P3993)

Pleural diseases
102s (P646), 234s (P1271), 441s (P2428), 544s (3078), 602s (P3354, P3355,
P3357), 604s (P3364), 814s (P4417), 817s (P4430), 845s (P4623), 847s (P4628,
P4631)
Pleural effusion
24s (P263), 30s (P294), 33s (P310), 49s (P403), 55s (P429), 84s (P563),
85s (P571), 87s (P580), 88s (P583), 90s (P593), 101s (P645), 102s (P646, P647),
109s (P681), 226s (P1236), 227s (P1240), 230s (P1253), 231s (P1257, P1258,
P1259, P1260), 232s (P1261, P1262), 233s (P1265, P1266), 234s (P1271),
253s (P1408), 289s (1690, 1691), 300s (P1735), 301s (P1738), 309s (P1777),
441s (P2426), 442s (P2431), 452s (P2474), 458s (P2504), 460s (P2512),
461s (P2520), 462s (P2521), 465s (P2538), 469s (P2558), 481s (P2618),
488s (P2649), 510s (2815), 539s (P2941), 544s (3074, 3075), 545s (3079, 3080),
583s (3268), 601s (P3352, P3353), 602s (P3354, P3356), 604s (P3363, P3364,
P3365, P3367), 629s (P3481), 630s (P3486, P3487), 634s (P3507), 646s (P3560,
P3564), 647s (P3566), 761s (P4111), 763s (P4124), 803s (P4369), 805s (P4376),
814s (P4417, P4418), 817s (P4430), 844s (P4616, P4618), 845s (P4620),
846s (P4624, P4625, P4626, P4627), 847s (P4628, P4629, P4630, P4632)
Pleurodesis
101s (P642), 108s (P675), 203s (P1123), 231s (P1257, P1260), 232s (P1261),
233s (P1265, P1266), 236s (P1279), 441s (P2428), 442s (P2431), 544s (3074,
3077), 559s (P3142), 602s (P3358), 603s (P3359), 629s (P3483), 630s (P3485,
P3488), 814s (P4417), 815s (P4424), 845s (P4621), 847s (P4629, P4630, P4632)
Pneumoconiosis
298s (P1728)
Pneumonia
12s (205), 24s (P264), 28s (P284), 30s (P295), 47s (393), 49s (P402), 50s (P405),
51s (P410), 61s (P455), 79s (P540), 83s (P558, P560), 84s (P563, P564, P567),
85s (P568, P569), 86s (P573, P574, P576), 87s (P578), 90s (P593), 95s (P616,
P617), 98s (P628), 101s (P643), 102s (P648), 105s (P660), 108s (P675),
111s (P690, P691), 113s (P700), 115s (P706, P709), 116s (P714, P715),
124s (P753), 125s (P755), 140s (P830), 141s (P834), 161s (P928), 189s (P1055),
190s (P1057), 211s (P1161), 237s (P1285), 242s (1361, 1363), 243s (1365, 1367),
248s (1386), 249s (1393), 269s (P1488), 287s (1683), 289s (1690), 298s (P1729),
299s (P1732, P1733), 300s (P1735, P1736, P1737), 301s (P1738, P1740, P1741),
302s (P1744, P1745), 306s (P1766), 308s (P1775), 309s (P1778, P1779),
310s (P1781), 333s (P1916, P1919), 334s (P1921), 335s (P1924), 336s (P1929),
340s (P1947), 347s (P1985), 348s (P1988, P1989), 349s (P1992, P1993),
350s (P1996, P1998, P1999), 351s (P2000, P2002, P2004), 352s (P2005, P2008,
P2009), 356s (P2027), 357s (P2031), 359s (P2040, P2041), 362s (P2052, P2055),
363s (P2057), 370s (P2092), 375s (P2113), 376s (P2114, P2117), 387s (P2168),

Polysomnography
6s (184, 185), 7s (186, 188), 56s (P435), 57s (P440), 59s (P446, P448),
60s (P449), 64s (P467), 69s (P492), 151s (P881), 153s (P888, P889, P890),
154s (P891, P892), 155s (P895, P899), 156s (P900, P901), 157s (P906, P907,
P908, P909), 158s (P910, P911), 192s (P1072), 193s (P1073, P1075, P1077),
249s (1394), 250s (1395), 269s (P1486), 272s (P1500), 283s (1663), 295s (P1715),
297s (P1724), 324s (P1877), 325s (P1881), 326s (P1884, P1886), 327s (P1890,
P1891), 328s (P1894), 361s (P2047, P2050), 364s (P2064), 409s (P2274),
443s (P2436), 446s (P2450), 505s (P2732, P2733), 519s (2852, 2853, 2854),
531s (P2904), 568s (P3180, P3182), 569s (P3183), 570s (P3187, P3189, P3190),
571s (P3194), 572s (P3195), 588s (3289, 3291), 696s (P3805), 697s (P3810,
P3811), 698s (P3813), 699s (P3817), 700s (P3821, P3824), 701s (P3825, P3826,
P3827), 702s (P3830, P3834), 703s (P3838, P3839), 704s (P3840, P3843),
705s (P3848), 706s (P3853), 707s (P3855, P3858), 708s (P3863), 709s (P3867,
P3868), 710s (P3870, P3873, P3874), 711s (P3875), 791s (4311, 4312)
Posture
20s (P247), 103s (P651), 156s (P902), 209s (P1150), 218s (P1195), 219s (P1197),
364s (P2063), 367s (P2076), 568s (P3181), 752s (P4070), 769s (P4152)
Pranlukast
418s (P2319), 686s (P3755)
Prednisolone
10s (197), 49s (P400, P402), 51s (P408), 64s (P469), 300s (P1734), 323s (1871),
352s (P2006), 369s (P2085), 387s (P2170), 419s (P2323), 431s (P2376),
475s (P2586), 477s (P2596), 531s (P2903), 667s (P3661), 803s (P4366),
805s (P4378), 860s (4711), 866s (4735), 886s (P4824)
Prednisone
3s (168), 31s (P297), 38s (357), 73s (P510), 115s (P709), 269s (P1487),
369s (P2085), 386s (P2164), 444s (P2440), 465s (P2539), 661s (P3633, P3637),
732s (P3977), 787s (4293)
Pregnancy
63s (P463), 102s (P649), 162s (P932), 195s (P1085), 244s (1369), 311s (P1789),
334s (P1920), 337s (P1936), 345s (P1974), 396s (P2210, P2212), 415s (P2301),
422s (P2335), 468s (P2550, P2551), 482s (P2622), 516s (2842), 517s (2843),
518s (2848), 540s (P2947), 608s (P3386), 675s (P3706), 726s (P3948),
730s (P3965), 751s (P4067), 754s (P4081), 852s (P4652), 853s (P4653),
854s (P4659), 861s (4713)
Protein kinases and protein kinase inhibitors
139s (P824), 256s (P1423), 349s (P1991), 377s (P2124), 567s (P3176),
613s (P3409, P3410), 691s (P3782), 848s (P4635), 887s (P4832)

998s

Subject Index
Pseudomonas aeruginosa infection
646s (P3562)

Pulmonary oedema
102s (P647), 103s (P652), 218s (P1192), 281s (1655), 351s (P2000),
362s (P2055), 363s (P2057, P2059, P2061), 390s (P2183), 632s (P3495),
793s (4321), 833s (4565), 850s (P4641), 865s (4733), 887s (P4829, P4830)

Psychiatric disorder
77s (P528), 787s (4292)
Pulmonary alveolar microlithiasis
634s (P3505)
Pulmonary alveolar proteinosis
91s (P596), 307s (P1768), 308s (P1772), 447s (P2452), 600s (P3344), 825s (4526)
Pulmonary blood flow
589s (3294), 692s (P3789)
Pulmonary circulation
19s (P242), 514s (2833), 723s (P3933)
Pulmonary embolism
51s (P411), 61s (P455), 82s (P552), 89s (P587), 102s (P647, P649), 109s (P681),
162s (P932), 169s (P961), 174s (P986), 178s (P1003), 228s (P1245),
230s (P1251), 270s (P1494), 271s (P1497), 272s (P1499, P1500, P1501, P1502),
291s (P1698), 437s (P2408), 475s (P2585), 513s (2827), 631s (P3491),
672s (P3687), 675s (P3705), 711s (P3877, P3878, P3879), 712s (P3880, P3881,
P3882), 713s (P3885, P3888, P3889), 714s (P3890, P3891), 715s (P3894, P3895),
719s (P3914), 734s (P3985), 736s (P3992), 777s (P4188), 780s (P4200)
Pulmonary fibrosis
1s (163), 22s (P257), 110s (P685), 112s (P692, P694), 113s (P701), 114s (P702,
P704), 115s (P707), 116s (P711, P712, P713, P715), 117s (P718, P719),
129s (P773), 152s (P884), 154s (P891, P894), 161s (P926), 165s (P942),
168s (P956), 263s (P1459), 268s (P1483), 269s (P1486), 298s (P1728),
306s (P1764, P1765), 307s (P1770, P1771), 308s (P1773), 309s (P1778),
315s (1838), 377s (P2124), 378s (P2125), 416s (P2309), 418s (P2319),
431s (P2375), 442s (P2432), 443s (P2437), 444s (P2442), 445s (P2444),
509s (2809), 511s (2819, 2820, 2821), 512s (2822, 2823, 2826), 534s (P2918),
542s (P2957), 549s (3098), 555s (3127), 560s (P3145, P3146), 561s (P3147,
P3148, P3149, P3150, P3151), 562s (P3152, P3153, P3154, P3155, P3156),
563s (P3157, P3158, P3159, P3160), 564s (P3161, P3162), 565s (P3169),
584s (3273), 599s (P3342), 618s (P3432), 642s (P3543), 654s (P3603),
656s (P3610, P3612, P3613), 658s (P3621, P3622, P3623), 659s (P3624, P3628),
660s (P3629, P3632), 661s (P3636), 662s (P3638, P3639), 663s (P3643, P3645),
664s (P3648, P3650), 665s (P3653, P3655, P3656), 666s (P3658, P3660),
667s (P3663, P3665), 668s (P3666, P3669), 669s (P3670, P3671), 670s (P3676),
672s (P3686), 682s (P3736), 684s (P3749), 685s (P3751, P3752, P3753),
686s (P3755, P3760), 687s (P3761, P3762, P3763), 688s (P3765, P3769),
689s (P3770, P3771), 718s (P3911), 741s (P4019), 825s (4529), 826s (4530,
4531, 4532, 4533), 830s (4552)
Pulmonary function testing
82s (P553), 108s (P677), 117s (P716), 154s (P894), 161s (P926), 227s (P1237),
267s (P1480), 287s (1684), 317s (1844), 324s (P1877), 340s (P1947),
368s (P2084), 418s (P2318), 481s (P2615), 506s (P2738), 539s (P2945),
572s (P3199), 589s (3296), 627s (P3473), 667s (P3663, P3665), 721s (P3924),
843s (P4615), 874s (P4769)
Pulmonary gas exchange
104s (P655), 142s (P840), 144s (P846), 692s (P3789), 851s (P4647)
Pulmonary hypertension
40s (366, 367), 41s (369), 42s (371, 373), 44s (380, 381), 50s (P407), 81s (P548),
83s (P557), 87s (P581), 88s (P582), 90s (P592), 111s (P688, P690), 115s (P710),
159s (P918, P919), 160s (P923), 161s (P925, P926, P927, P928), 162s (P931),
163s (P933, P934, P935, P936), 164s (P937, P938), 165s (P942, P944),
166s (P948), 168s (P956, P957, P958), 169s (P960, P961, P963, P964),
170s (P967, P968), 171s (P970, P972), 172s (P973, P974), 195s (P1086),
250s (1396), 268s (P1483), 269s (P1486), 270s (P1494), 271s (P1496),
272s (P1498, P1501), 273s (P1503, P1504, P1505, P1507), 275s (P1511),
290s (P1696), 291s (P1697), 300s (P1737), 307s (P1767), 309s (P1776),
359s (P2040), 391s (P2188), 398s (P2221), 445s (P2445), 505s (P2732),
511s (2821), 513s (2828, 2829), 514s (2830, 2831, 2833), 542s (P2957),
564s (P3163, P3164), 565s (P3165, P3166), 566s (P3170), 567s (P3178),
568s (P3179), 579s (P3229), 584s (3271, 3273), 585s (3275), 589s (3294),
616s (P3422), 618s (P3432), 658s (P3620, P3622), 661s (P3636), 663s (P3646),
667s (P3661, P3665), 670s (P3677), 672s (P3686), 688s (P3766), 691s (P3783),
698s (P3813), 710s (P3874), 712s (P3883, P3884), 714s (P3891, P3892, P3893),
715s (P3896), 716s (P3899, P3900, P3901, P3902), 717s (P3903, P3904, P3905),
718s (P3909), 719s (P3915), 720s (P3917, P3918, P3919, P3920, P3921),
721s (P3922, P3923, P3924, P3925), 722s (P3928), 723s (P3933, P3934, P3935),
734s (P3984), 741s (P4019), 771s (P4160), 795s (4332, 4333), 817s (P4432),
818s (P4437), 819s (P4441), 830s (4551, 4552), 831s (4555), 858s (4703)
Pulmonary infections
175s (P991), 203s (P1121), 242s (1363), 445s (P2445), 460s (P2512),
465s (P2537), 487s (P2645), 633s (P3503), 827s (4538)

Quality of life
16s (P228), 49s (P401), 57s (P437), 58s (P443), 62s (P461), 63s (P465, P466),
68s (P487), 69s (P488, P489, P490, P491), 72s (P506), 74s (P515), 75s (P518,
P519), 77s (P527), 78s (P534), 79s (P538, P539), 80s (P544), 82s (P553),
90s (P595), 91s (P597), 93s (P607, P608), 94s (P612), 100s (P639), 107s (P673),
110s (P682), 118s (P723), 119s (P727, P728), 121s (P736, P737), 123s (P747,
P748), 125s (P754), 126s (P759), 148s (P863), 152s (P884), 155s (P896),
161s (P927, P928), 165s (P943), 168s (P958), 173s (P977), 175s (P990),
180s (P1013), 190s (P1059), 200s (P1107), 201s (P1111, P1112), 202s (P1117),
208s (P1144), 212s (P1162, P1163), 213s (P1167, P1169, P1170), 214s (P1172,
P1174), 218s (P1194), 219s (P1199), 220s (P1203), 221s (P1208, P1211),
236s (P1278), 238s (P1291), 239s (P1294), 261s (P1450), 262s (P1455),
263s (P1459, P1460, P1461), 264s (P1462, P1463, P1465, P1466), 265s (P1468),
266s (P1472, P1474, P1475), 267s (P1480), 273s (P1506, P1507), 278s (1644),
279s (1648, 1651), 282s (1662), 284s (1669), 285s (1674), 294s (P1711),
295s (P1717), 312s (P1793), 313s (P1794, P1796), 315s (1835), 328s (P1896),
329s (P1897, P1898), 330s (P1902, P1903, P1905), 331s (P1910), 334s (P1922),
335s (P1926), 352s (P2006), 365s (P2070), 367s (P2079), 372s (P2098),
375s (P2111, P2112), 376s (P2114), 378s (P2129), 386s (P2165), 387s (P2168),
394s (P2198), 397s (P2216), 399s (P2228), 406s (P2261), 407s (P2262),
410s (P2278, P2280, P2282), 411s (P2284, P2285, P2286), 413s (P2292, P2295,
P2296), 414s (P2298), 423s (P2338, P2339), 424s (P2342), 425s (P2347),
437s (P2408), 439s (P2415), 443s (P2435), 449s (P2460, P2461), 460s (P2511),
476s (P2589), 481s (P2615), 498s (P2699), 504s (P2726, P2729), 505s (P2731),
509s (2813), 515s (2834, 2835, 2836), 516s (2838, 2841), 518s (2849),
523s (P2875), 529s (P2897), 530s (P2899), 532s (P2908), 536s (P2927),
538s (P2936), 544s (3075), 548s (3092), 562s (P3155), 570s (P3188),
577s (P3217, P3219), 591s (3306), 600s (P3344), 605s (P3371), 607s (P3379),
616s (P3425), 622s (P3450), 623s (P3452, P3453), 628s (P3475), 631s (P3494),
636s (P3517), 637s (P3522), 638s (P3523, P3526), 639s (P3532), 640s (P3533,
P3535), 642s (P3544, P3545), 643s (P3547, P3549, P3550, P3551), 644s (P3553,
P3554), 645s (P3557), 669s (P3674), 673s (P3692), 674s (P3697), 693s (P3794),
695s (P3800), 702s (P3832), 704s (P3843), 705s (P3849), 706s (P3850, P3854),
707s (P3855), 708s (P3862), 711s (P3877), 715s (P3896), 716s (P3899),
720s (P3917, P3919), 729s (P3962), 731s (P3972), 732s (P3973), 739s (P4009),
740s (P4015), 745s (P4035), 751s (P4063), 758s (P4099, P4100, P4101),
760s (P4110), 762s (P4119), 764s (P4129), 768s (P4147), 769s (P4151),
771s (P4161), 779s (P4196), 796s (4337), 797s (4340, 4341), 807s (P4385,
P4387), 810s (P4398), 817s (P4433), 839s (P4593), 854s (P4657), 857s (4697),
862s (4717), 867s (P4740), 868s (P4746), 869s (P4749), 872s (P4761, P4762),
875s (P4774, P4775), 883s (P4809), 884s (P4817), 885s (P4819, P4821, P4822)
Questionnaires and epidemiologic methods
5s (178), 18s (P235, P238), 57s (P437), 69s (P490), 72s (P503, P506), 74s (P513),
75s (P519), 77s (P528), 82s (P553), 94s (P612), 118s (P723), 122s (P743),
124s (P750, P751), 152s (P884), 155s (P897), 157s (P905), 168s (P958),
172s (P976), 175s (P987, P989), 179s (P1009), 181s (P1015), 190s (P1060),
194s (P1079), 197s (P1092), 200s (P1107), 205s (P1134), 214s (P1171),
221s (P1211), 235s (P1277), 236s (P1279, P1280), 237s (P1283), 240s (P1299),
243s (1368), 244s (1372), 264s (P1465), 265s (P1468, P1470), 266s (P1474),
273s (P1507), 283s (1664), 296s (P1721), 298s (P1727), 312s (P1790),
314s (1833), 329s (P1897, P1898), 334s (P1922), 340s (P1947), 343s (P1961),
347s (P1981), 364s (P2064), 375s (P2112), 389s (P2178), 393s (P2195),
411s (P2286), 413s (P2295), 433s (P2385, P2388), 443s (P2437), 446s (P2450),
489s (P2655), 491s (P2665), 515s (2837), 517s (2847), 518s (2848),
524s (P2876), 542s (P2956), 547s (3089), 574s (P3204), 576s (P3214),
605s (P3371), 612s (P3401), 620s (P3443), 622s (P3450, P3451), 638s (P3525),
649s (P3576, P3578), 659s (P3627), 673s (P3692, P3693), 674s (P3700),
702s (P3834), 720s (P3917), 725s (P3940), 736s (P3994, P3995), 743s (P4026),
748s (P4051, P4052), 751s (P4063), 753s (P4077), 758s (P4100), 769s (P4151),
777s (P4185), 779s (P4196), 791s (4311), 795s (4331), 797s (4341),
801s (P4360), 806s (P4384), 815s (P4422), 823s (4520), 853s (P4654),
854s (P4661), 855s (P4663), 871s (P4756), 885s (P4819)
Radiation
5s (177, 180), 26s (P275, P276), 27s (P277), 102s (P649), 115s (P708),
127s (P766), 162s (P932), 191s (P1064), 194s (P1081), 207s (P1143),
276s (1639), 289s (P1692), 292s (P1701), 293s (P1706), 384s (P2156),
442s (P2432), 533s (P2914), 538s (P2935, P2936), 555s (3127), 562s (P3156),
582s (3263), 598s (P3336), 643s (P3549), 715s (P3895), 829s (4547)
Radiation exposure
5s (177), 26s (P276), 102s (P649), 562s (P3156)
Radiation therapy
533s (P2914), 538s (P2935, P2936), 582s (3263)
Radioisotopes
520s (2856)

999s

Subject Index
Rehabilitation
20s (P248), 58s (P443), 67s (P482), 68s (P487), 69s (P488), 70s (P494),
77s (P531), 90s (P592), 92s (P601), 93s (P605, P609), 94s (P610), 100s (P639),
123s (P747), 145s (P852), 151s (P878), 159s (P915), 161s (P928), 185s (P1037),
204s (P1126), 209s (P1152), 210s (P1153), 213s (P1166, P1167, P1168, P1169),
214s (P1172, P1173, P1174), 217s (P1191), 219s (P1197, P1198, P1199),
221s (P1206), 236s (P1278), 263s (P1457, P1460), 264s (P1462, P1463),
265s (P1467, P1469), 266s (P1472, P1473), 284s (1670, 1671), 285s (1673,
1675), 294s (P1710, P1711), 318s (1849), 328s (P1895, P1896), 329s (P1898,
P1899), 330s (P1902, P1903, P1904), 331s (P1906, P1909, P1910), 332s (P1912),
366s (P2074), 443s (P2435), 449s (P2461), 498s (P2699), 516s (2838, 2840,
2841), 532s (P2908), 547s (3089), 548s (3094), 591s (3306), 637s (P3520),
638s (P3527), 639s (P3529, P3530, P3531), 640s (P3533, P3534, P3535, P3536),
641s (P3539, P3540, P3541), 642s (P3542, P3543, P3544, P3545, P3546),
643s (P3547, P3548, P3549, P3550, P3551), 644s (P3552, P3553, P3554, P3555),
645s (P3556, P3557, P3558), 672s (P3686), 704s (P3842), 755s (P4087),
769s (P4148), 770s (P4156), 771s (P4158), 789s (4300), 796s (4337),
797s (4340), 806s (P4381), 807s (P4385), 808s (P4390), 818s (P4438),
858s (4702), 859s (4707), 863s (4725), 864s (4726), 872s (P4761, P4762),
874s (P4770, P4771), 875s (P4773, P4774)
Renal failure
48s (P397), 332s (P1913), 333s (P1917), 342s (P1958), 351s (P2000),
353s (P2014), 359s (P2040), 431s (P2376), 477s (P2595), 548s (3090),
672s (P3688), 674s (P3696), 675s (P3704), 833s (4563), 851s (P4648)
Reperfusion injury
849s (P4637)
Respiratory distress syndrome
66s (P478), 84s (P564), 90s (P593), 349s (P1993), 352s (P2008), 437s (P2410),
465s (P2537), 466s (P2543), 647s (P3568), 849s (P4639, P4640), 852s (P4652),
887s (P4829)
Respiratory mechanics
148s (P864), 195s (P1086), 209s (P1148), 210s (P1154), 215s (P1177),
217s (P1186), 249s (1392), 519s (2855), 537s (P2930), 589s (3294),
683s (P3742), 766s (P4137), 767s (P4143), 840s (P4598)

137s (P815), 165s (P942), 166s (P948), 214s (P1172), 232s (P1263),
254s (P1413), 288s (1687, 1688), 289s (1689), 291s (P1699), 298s (P1728),
309s (P1780), 329s (P1898), 405s (P2256), 484s (P2632), 485s (P2635),
561s (P3149), 581s (3258), 584s (3273), 602s (P3354), 632s (P3498),
635s (P3511), 647s (P3567), 648s (P3570), 652s (P3590, P3591), 653s (P3595),
654s (P3603), 656s (P3611, P3613), 657s (P3615, P3617), 658s (P3619),
659s (P3625, P3627), 661s (P3635, P3637), 662s (P3640, P3641), 663s (P3642,
P3644), 664s (P3647, P3650), 666s (P3659), 668s (P3667), 669s (P3674),
670s (P3675, P3678), 671s (P3679, P3681, P3683), 734s (P3984), 743s (P4028),
795s (4332), 803s (P4366), 813s (P4410), 816s (P4427), 818s (P4435),
879s (P4794)
Sarcoidosis: treatment
3s (168), 661s (P3637)
Seasons
18s (P235), 95s (P616), 184s (P1029), 185s (P1035), 426s (P2352), 541s (P2951),
733s (P3978), 804s (P4371), 809s (P4395)
Self care and self management
63s (P466), 95s (P616), 97s (P623), 125s (P754), 213s (P1169), 221s (P1206),
237s (P1284), 240s (P1301), 285s (1673), 317s (1847), 318s (1849),
531s (P2903), 547s (3088), 623s (P3453), 874s (P4771)
Sepsis and septic shock
48s (395, P397), 84s (P567), 142s (P837), 166s (P949), 203s (P1122),
241s (1360), 297s (P1723), 300s (P1735), 335s (P1926), 347s (P1984),
348s (P1986, P1987, P1988, P1989), 349s (P1990, P1992), 350s (P1995),
351s (P2001), 376s (P2118), 410s (P2281), 435s (P2397), 441s (P2427),
447s (P2452), 452s (P2474), 453s (P2482), 456s (P2492), 457s (P2500),
463s (P2526), 651s (P3588), 733s (P3981), 794s (4322), 803s (P4369),
825s (4526)
Serotonin
505s (P2733), 566s (P3170), 682s (P3740), 830s (4554)
Sex hormones
730s (P3965), 738s (P4004)

Respiratory muscle function
21s (P249), 210s (P1153), 216s (P1184), 249s (1391), 267s (P1480), 693s (P3791)
Retinoic acid
680s (P3730)
Rheumatoid arthritis
91s (P597), 115s (P706), 301s (P1742), 309s (P1779), 315s (1837), 323s (1871),
441s (P2428), 456s (P2493), 475s (P2585, P2586), 476s (P2592), 492s (P2672),
493s (P2674, P2676), 602s (P3354), 645s (P3559), 657s (P3616), 662s (P3639),
665s (P3653), 671s (P3680), 732s (P3977)
Rhinoviruses
74s (P512), 446s (P2447), 856s (4694)
Roflumilast
122s (P742), 134s (P799), 374s (P2109), 378s (P2127), 419s (P2323),
508s (2805), 623s (P3454), 624s (P3460), 690s (P3775)
RSV (respiratory syncytial virus) infection
319s (1858), 333s (P1918), 507s (P2740), 733s (P3978), 762s (P4116),
854s (P4658, P4660)

Silicosis
111s (P691), 129s (P773), 742s (P4022, P4023, P4024), 800s (P4353),
818s (P4438), 826s (4531)
Sinusitis
63s (P465), 187s (P1045), 314s (1832), 401s (P2237), 409s (P2277), 425s (P2349,
P2350), 725s (P3941), 789s (4301)
Skin tests
1s (160), 343s (P1964), 474s (P2581), 758s (P4102)
Sleep apnoea syndrome
58s (P441, P442), 64s (P467), 69s (P491, P492), 152s (P885, P886), 153s (P890),
156s (P903), 157s (P906), 158s (P914), 159s (P915), 192s (P1072), 193s (P1073,
P1076, P1077), 238s (P1289), 326s (P1887), 367s (P2079), 531s (P2904),
570s (P3188, P3190), 571s (P3192), 572s (P3195), 587s (3288), 588s (3291),
696s (P3806), 697s (P3810), 698s (P3813), 700s (P3822, P3824), 701s (P3825,
P3827, P3829), 703s (P3837, P3839), 704s (P3840, P3841, P3842, P3843,
P3844), 705s (P3848), 706s (P3853), 707s (P3855, P3856), 708s (P3863),
709s (P3868), 710s (P3871, P3872, P3874), 771s (P4158), 791s (4311)
Sleep disorders
194s (P1080), 327s (P1892), 569s (P3185), 698s (P3814), 699s (P3817),
704s (P3843), 708s (P3860), 791s (4312)

Salbutamol
15s (P220), 20s (P246), 21s (P252), 31s (P300), 60s (P451), 64s (P467),
80s (P544), 117s (P718), 124s (P752), 145s (P853), 146s (P854), 147s (P860),
180s (P1010), 188s (P1050), 203s (P1124), 206s (P1136, P1137), 209s (P1149),
293s (P1708), 311s (P1789), 353s (P2012), 374s (P2108), 382s (P2148),
386s (P2162), 390s (P2181), 392s (P2189), 393s (P2196), 404s (P2250),
405s (P2254), 413s (P2293), 529s (P2896), 545s (3081), 575s (P3212),
589s (3295), 599s (P3343), 618s (P3436), 620s (P3440), 625s (P3462),
756s (P4090), 757s (P4095), 758s (P4098), 767s (P4141), 835s (P4572, P4575),
842s (P4609), 888s (P4837)
Salmeterol
8s (192), 121s (P735), 122s (P740), 179s (P1007), 211s (P1158), 238s (P1292),
313s (P1795), 344s (P1965), 368s (P2082), 370s (P2089), 371s (P2097),
372s (P2099), 392s (P2191), 403s (P2246), 476s (P2589), 524s (P2879),
527s (P2889), 529s (P2897), 545s (3081), 624s (P3459), 625s (P3464),
626s (P3469), 632s (P3497), 870s (P4753), 888s (P4837)
Sarcoidosis
1s (163), 3s (168, 169, 170, 171), 4s (172, 173, 174, 175), 19s (P242), 28s (P282),
29s (P287, P288, P290), 90s (P595), 105s (P660), 111s (P688, P689, P691),
112s (P693, P695, P696), 113s (P697, P698, P699), 115s (P709), 116s (P711,
P712, P714), 117s (P717), 126s (P760), 130s (P777, P778), 136s (P810),

Smoking
3s (169), 7s (187, 189), 11s (201), 14s (P218), 15s (P219), 25s (P268), 31s (P298),
32s (P303, P305), 33s (P306, P309), 35s (343), 37s (353, 354, 355), 38s (356),
39s (359), 41s (370), 45s (385), 46s (387), 48s (P398), 50s (P405), 53s (P419),
57s (P437), 61s (P453, P454), 62s (P458, P459, P460), 63s (P465), 64s (P467),
69s (P490), 73s (P511), 75s (P517, P519, P520), 76s (P525), 77s (P528),
78s (P535), 79s (P538), 80s (P541, P542, P545), 81s (P547), 82s (P553, P556),
83s (P558), 88s (P582, P586), 90s (P593), 93s (P607), 94s (P610, P611),
103s (P652, P653, P654), 109s (P680), 110s (P686), 114s (P704), 116s (P715),
119s (P727, P729), 120s (P732, P733), 121s (P739), 124s (P752), 129s (P774,
P776), 131s (P784, P785, P786), 132s (P788, P791), 133s (P798), 134s (P800),
136s (P808), 144s (P847), 147s (P859), 149s (P868), 150s (P876), 152s (P885),
155s (P897), 158s (P912), 162s (P931), 172s (P976), 173s (P979), 174s (P982,
P983, P984), 175s (P987, P989), 178s (P1004), 181s (P1015, P1018),
182s (P1021), 183s (P1027), 184s (P1032), 186s (P1039), 187s (P1044, P1045),
189s (P1053, P1055, P1056), 190s (P1057, P1058, P1059, P1060, P1062),
191s (P1063, P1065, P1066), 192s (P1068, P1069, P1070), 194s (P1078),
195s (P1085), 197s (P1092), 203s (P1124), 204s (P1128), 205s (P1132, P1133),
210s (P1155), 213s (P1170), 221s (P1206), 222s (P1212), 223s (P1217),
224s (P1223, P1225), 225s (P1226), 226s (P1234), 228s (P1242), 229s (P1247),
231s (P1255), 236s (P1278), 239s (P1293, P1294), 244s (1370), 245s (1376),
246s (1377, 1378, 1379, 1380, 1381), 247s (1382, 1383), 251s (1402),

1000s

Subject Index
256s (P1423, P1425), 257s (P1429), 258s (P1437), 259s (P1439), 264s (P1464),
276s (1636, 1638), 281s (1658), 286s (1677, 1678, 1679, 1680), 287s (1681),
291s (P1700), 293s (P1707), 303s (P1751), 305s (P1757), 306s (P1764),
308s (P1772), 310s (P1781), 314s (1832, 1833), 325s (P1880), 332s (P1911,
P1913), 339s (P1943, P1944), 342s (P1960), 344s (P1966, P1967, P1968, P1969),
345s (P1970, P1971, P1972, P1974), 346s (P1975, P1976, P1977, P1978, P1979),
347s (P1981, P1982, P1983), 365s (P2068), 374s (P2107), 386s (P2162),
389s (P2179), 391s (P2185), 394s (P2198), 396s (P2212), 398s (P2221),
400s (P2232), 401s (P2237), 402s (P2238), 403s (P2244), 405s (P2253),
406s (P2260), 407s (P2266), 408s (P2270, P2272), 409s (P2276, P2277),
411s (P2287), 412s (P2289, P2291), 414s (P2300), 416s (P2306), 424s (P2345),
425s (P2351), 432s (P2380, P2384), 433s (P2387), 438s (P2411), 444s (P2438),
450s (P2468), 454s (P2484), 456s (P2496), 459s (P2507), 466s (P2541),
469s (P2556), 470s (P2563), 475s (P2588), 476s (P2590, P2593), 478s (P2599),
481s (P2614), 489s (P2657), 490s (P2660, P2663), 492s (P2668, P2669),
504s (P2727, P2730), 507s (P2741), 509s (2813), 510s (2814), 512s (2824),
518s (2848), 522s (P2869), 524s (P2879), 526s (P2886), 532s (P2909),
533s (P2911, P2915), 534s (P2916, P2917), 535s (P2921), 540s (P2947),
549s (3095), 550s (3104), 551s (3105, 3107, 3108), 552s (3109, 3110, 3111),
555s (3125), 557s (P3133), 558s (P3139), 559s (P3144), 560s (P4890),
562s (P3152), 570s (P3188), 572s (P3199), 577s (P3218), 579s (P3229),
582s (3264), 588s (3293), 608s (P3383), 609s (P3391), 610s (P3393, P3395,
P3396), 611s (P3397, P3399), 616s (P3425), 619s (P3439), 620s (P3440, P3441,
P3442, P3444), 621s (P3445, P3448), 623s (P3453, P3454, P3456), 626s (P3466,
P3469), 628s (P3476), 631s (P3492), 640s (P3536), 641s (P3540), 645s (P3559),
647s (P3565), 649s (P3575), 656s (P3611), 661s (P3634), 662s (P3639),
668s (P3666, P3668), 669s (P3672), 671s (P3683), 672s (P3688), 673s (P3693,
P3694, P3695), 674s (P3701), 678s (P3718), 681s (P3734), 683s (P3743),
689s (P3773), 694s (P3795), 697s (P3809), 698s (P3812), 700s (P3822),
705s (P3848), 706s (P3850), 708s (P3860), 719s (P3913), 724s (P3936),
725s (P3941, P3942), 726s (P3945, P3948), 727s (P3950, P3952), 729s (P3961),
730s (P3965), 731s (P3969), 732s (P3975, P3977), 733s (P3978, P3980),
736s (P3992), 737s (P3997, P3998, P3999, P4000), 738s (P4003), 739s (P4007,
P4008, P4011), 740s (P4014), 741s (P4016), 742s (P4022, P4023), 744s (P4030,
P4031, P4032, P4033, P4034), 745s (P4035, P4036, P4037, P4038, P4039),
746s (P4040, P4041, P4042, P4043), 747s (P4044, P4045, P4046, P4047, P4048),
748s (P4049, P4050, P4051, P4052), 749s (P4053, P4054, P4055, P4057),
750s (P4058, P4059, P4060, P4061, P4062), 751s (P4063, P4065, P4066, P4067,
P4068), 752s (P4069, P4070, P4071, P4072), 753s (P4073, P4074, P4075, P4077,
P4078), 754s (P4079, P4080, P4081, P4082, P4083), 755s (P4084, P4085, P4086,
P4087, P4088), 756s (P4089), 761s (P4112), 768s (P4144), 775s (P4175),
777s (P4185, P4186), 781s (P4203, P4205), 782s (P4209), 785s (P4223),
787s (4294), 789s (4301, 4303), 797s (4341), 798s (4344), 800s (P4353, P4354),
801s (P4360, P4361), 802s (P4362), 804s (P4372), 806s (P4384), 807s (P4387),
812s (P4408), 822s (4511, 4512, 4513, 4514, 4515), 823s (4516, 4517, 4518),
824s (4522, 4524), 827s (4536, 4537), 836s (P4579), 837s (P4585), 853s (P4653),
861s (4716), 867s (P4740, P4741, P4742), 868s (P4743, P4744, P4745),
869s (P4750), 870s (P4754), 871s (P4756), 880s (P4796, P4798), 886s (P4825)
Smoking cessation
33s (P309), 45s (385), 80s (P545), 94s (P610), 124s (P752), 147s (P859),
189s (P1056), 191s (P1065, P1066), 192s (P1070), 239s (P1293, P1294),
246s (1377, 1378, 1379, 1380, 1381), 247s (1382, 1383), 303s (P1751),
344s (P1966, P1967, P1969), 345s (P1970, P1971), 346s (P1975, P1976, P1977),
402s (P2238), 412s (P2289), 532s (P2909), 552s (3109, 3110), 608s (P3383),
616s (P3425), 623s (P3453), 668s (P3668), 708s (P3860), 739s (P4007),
744s (P4030, P4032, P4033, P4034), 745s (P4035, P4036, P4037, P4038, P4039),
746s (P4040, P4041, P4042, P4043), 747s (P4044, P4045, P4046, P4047, P4048),
748s (P4049), 750s (P4060, P4062), 753s (P4074, P4075, P4078), 754s (P4082,
P4083), 755s (P4085, P4088), 756s (P4089), 789s (4303), 822s (4514),
823s (4516), 868s (P4745)
Smooth muscle cells
110s (P683), 167s (P954), 197s (P1095), 256s (P1423, P1424), 258s (P1438),
341s (P1954), 381s (P2143), 417s (P2313), 429s (P2366), 553s (3117),
566s (P3170, P3172, P3173), 612s (P3402), 615s (P3416, P3418), 676s (P3709),
681s (P3732), 684s (P3747), 715s (P3897), 718s (P3907), 719s (P3912),
830s (4551), 831s (4556, 4557), 887s (P4832), 888s (P4836)
Snoring
7s (188), 57s (P436), 64s (P467), 69s (P491, P492), 153s (P887, P890),
156s (P904), 158s (P911, P913, P914), 159s (P915), 193s (P1073, P1074),
194s (P1078, P1079), 249s (1394), 250s (1395), 282s (1661), 325s (P1879),
326s (P1887), 568s (P3182), 588s (3290), 702s (P3834), 705s (P3845, P3846,
P3847), 706s (P3850, P3854), 707s (P3855), 708s (P3860, P3861), 753s (P4073),
791s (4311)
Spirometry
1s (160), 2s (165), 8s (192), 12s (P208), 15s (P223), 16s (P225), 20s (P247),
21s (P249), 25s (P271), 31s (P299), 32s (P301), 33s (P306), 35s (343), 36s (350),
38s (356), 39s (359), 43s (374), 49s (P400), 51s (P408), 52s (P414), 57s (P438),
60s (P450), 61s (P454), 62s (P458, P460), 63s (P464), 64s (P467), 65s (P473),
68s (P487), 69s (P488, P490), 70s (P493), 72s (P505), 74s (P514), 75s (P518,
P519, P520), 76s (P522), 77s (P527), 78s (P535), 79s (P539), 81s (P546, P548),
88s (P584, P586), 89s (P588, P589, P590), 91s (P597, P599), 96s (P619),

97s (P625), 98s (P629), 103s (P652), 110s (P684), 114s (P703), 118s (P721,
P722, P723, P724), 119s (P726, P729), 120s (P732, P733), 121s (P735, P737),
125s (P756), 132s (P788), 133s (P796), 136s (P809), 137s (P816), 147s (P859),
148s (P863), 149s (P869), 152s (P885), 155s (P897), 172s (P976), 173s (P977,
P978, P981), 174s (P983, P984), 176s (P994), 178s (P1004), 181s (P1018),
183s (P1027, P1028), 185s (P1037), 187s (P1047), 189s (P1053), 195s (P1083),
196s (P1087), 198s (P1098), 200s (P1107, P1108, P1109), 202s (P1120),
203s (P1125), 204s (P1127, P1128, P1129, P1130), 205s (P1131, P1132, P1133,
P1134), 206s (P1135, P1137, P1138), 207s (P1143), 208s (P1144, P1146),
210s (P1155), 211s (P1156), 216s (P1182, P1183), 218s (P1193), 221s (P1206),
222s (P1212), 227s (P1237), 239s (P1297), 244s (1371), 262s (P1452, P1453),
267s (P1478), 278s (1645, 1647), 279s (1649), 281s (1658), 286s (1676, 1679),
287s (1681, 1682), 293s (P1708), 314s (1833), 316s (1843), 317s (1844, 1845,
1846), 318s (1849), 331s (P1906), 332s (P1911), 337s (P1934), 340s (P1947),
341s (P1951, P1952), 358s (P2036), 363s (P2060), 371s (P2094, P2097),
373s (P2102, P2105), 375s (P2112), 386s (P2165), 387s (P2166), 391s (P2188),
392s (P2192), 393s (P2193, P2197), 394s (P2201), 395s (P2206), 396s (P2208,
P2210, P2211), 397s (P2214, P2216), 398s (P2221), 399s (P2226, P2227, P2228),
400s (P2229, P2232), 401s (P2235, P2236), 402s (P2240), 403s (P2244, P2246,
P2248), 404s (P2249, P2250), 405s (P2253), 406s (P2257), 408s (P2268, P2269,
P2271), 409s (P2275), 411s (P2285, P2286, P2287), 413s (P2293, P2296),
415s (P2304), 416s (P2309), 422s (P2336), 423s (P2341), 424s (P2345),
425s (P2348, P2349), 430s (P2371), 433s (P2388), 434s (P2391), 448s (P2456),
465s (P2538), 475s (P2588), 476s (P2589), 481s (P2615), 498s (P2699),
504s (P2727, P2730), 505s (P2731, P2732), 518s (2849), 522s (P2869),
524s (P2878), 526s (P2883), 528s (P2890), 538s (P2938), 554s (3122),
555s (3124, 3125), 569s (P3184), 572s (P3198, P3199), 573s (P3200, P3201,
P3202, P3203), 574s (P3205), 575s (P3208), 576s (P3213), 577s (P3218, P3220,
P3221), 578s (P3222), 585s (3277), 589s (3297), 590s (3299), 605s (P3369,
P3370), 607s (P3379), 611s (P3397), 612s (P3401), 617s (P3427, P3428),
619s (P3439), 620s (P3440, P3442, P3443, P3444), 621s (P3448), 625s (P3462),
626s (P3466, P3469), 627s (P3470, P3474), 628s (P3477, P3478), 631s (P3494),
632s (P3495), 639s (P3531), 640s (P3533), 657s (P3615, P3618), 663s (P3645),
664s (P3651), 669s (P3673), 671s (P3680, P3683), 673s (P3693, P3694),
674s (P3696, P3697, P3699, P3701), 692s (P3785), 693s (P3794), 694s (P3797),
695s (P3800), 705s (P3845), 724s (P3937), 729s (P3962), 730s (P3963),
731s (P3969), 732s (P3977), 737s (P3998, P4001), 738s (P4002, P4005, P4006),
739s (P4009), 740s (P4014), 743s (P4029), 747s (P4045), 748s (P4050, P4051),
763s (P4123), 768s (P4145, P4146), 769s (P4149), 770s (P4154), 777s (P4186),
790s (4306), 795s (4332), 796s (4335, 4336), 798s (P4346), 801s (P4360, P4361),
806s (P4384), 808s (P4392), 814s (P4418), 820s (P4447, P4448), 839s (P4595),
841s (P4606), 842s (P4609), 843s (P4612), 852s (P4650), 854s (P4661),
858s (4701), 860s (4710), 862s (4717, 4718), 863s (4725), 864s (4726),
867s (P4740, P4741, P4742), 868s (P4743, P4745), 869s (P4748), 875s (P4776),
876s (P4780, P4781), 878s (P4786, P4789), 879s (P4793), 885s (P4821)
Sputum analysis
198s (P1099), 199s (P1101), 392s (P2192), 462s (P2524), 522s (P2865),
607s (P3379), 856s (4695)
Sputum culture
130s (P780), 301s (P1739), 334s (P1921), 336s (P1928), 448s (P2457),
454s (P2484), 460s (P2511), 462s (P2523, P2524), 469s (P2558), 486s (P2640),
496s (P2692), 596s (P3325), 607s (P3380), 661s (P3635)
Sputum cytology
199s (P1101), 276s (1638), 393s (P2197), 399s (P2226), 481s (P2616),
778s (P4192)
Staging
23s (P260, P261), 28s (P282, P284), 44s (377), 79s (P539), 119s (P729),
157s (P908), 228s (P1242), 232s (P1263), 233s (P1269), 267s (P1478),
458s (P2506), 535s (P2924), 538s (P2935), 557s (P3132), 558s (P3136),
559s (P3144), 576s (P3214), 580s (3256, 3257), 581s (3261), 624s (P3457),
636s (P3514), 650s (P3581), 652s (P3590, P3591), 653s (P3596), 656s (P3610),
662s (P3641), 688s (P3765), 731s (P3968), 775s (P4177, P4179), 778s (P4190,
P4192, P4193), 780s (P4198), 810s (P4400), 811s (P4401, P4403, P4404, P4405),
812s (P4406), 813s (P4414), 814s (P4416), 816s (P4427), 817s (P4430),
829s (4546), 845s (P4622)
Steroids
3s (168), 18s (P234), 19s (P241), 39s (359), 60s (P451), 64s (P469), 66s (P479),
73s (P510), 109s (P680), 115s (P709), 119s (P728), 120s (P732), 121s (P735),
122s (P740), 123s (P745), 160s (P920), 177s (P998), 198s (P1097), 199s (P1104),
220s (P1202), 229s (P1247), 240s (P1300), 243s (1366), 300s (P1734),
310s (P1782), 318s (1849), 368s (P2083), 378s (P2127), 386s (P2163),
390s (P2180, P2182), 392s (P2190), 409s (P2275), 439s (P2419), 469s (P2556),
474s (P2584), 477s (P2596), 506s (P2737), 508s (2805), 531s (P2902),
586s (3282), 616s (P3421), 619s (P3437), 634s (P3507), 639s (P3528),
657s (P3614, P3617), 659s (P3626), 668s (P3669), 672s (P3689), 677s (P3713),
760s (P4108), 787s (4294), 788s (4299), 792s (4317), 797s (4339), 805s (P4378),
806s (P4380), 815s (P4420), 834s (P4567), 852s (P4652), 856s (4695),
860s (4711), 886s (P4826), 887s (P4828), 888s (P4834)

1001s

Subject Index
Streptococcus pneumoniae
46s (387), 84s (P562), 86s (P575), 125s (P757), 299s (P1732), 302s (P1743),
450s (P2467), 460s (P2511, P2515), 463s (P2529), 467s (P2546), 470s (P2564),
510s (2816), 540s (P2946), 543s (P2959), 585s (3279), 598s (P3335),
621s (P3446), 646s (P3562), 676s (P3708), 732s (P3976), 735s (P3989),
761s (P4112), 805s (P4378)

Tobramycin
202s (P1120), 529s (P2894), 606s (P3376, P3377)

Superoxide
131s (P785), 151s (P879), 182s (P1023), 376s (P2119), 610s (P3393),
612s (P3402), 682s (P3739), 684s (P3746), 690s (P3779), 691s (P3784),
693s (P3790), 839s (P4595), 875s (P4774)

Transfer factor
843s (P4614)

Tracheal stenosis
102s (P650), 106s (P665, P667, P668), 107s (P669), 342s (P1958), 537s (P2930),
538s (P2937), 539s (P2940), 600s (P3348), 835s (P4574)

Transforming growth factor-beta
134s (P799)

Surfactant production and secretion
599s (P3342), 679s (P3725)

Triamcinolone
585s (3277), 601s (P3351)

Surfactant proteins
307s (P1767), 599s (P3342)

Tube thoracostomy
30s (P295), 233s (P1265), 436s (P2403), 441s (P2426), 544s (3077), 847s (P4632)

Systemic sclerosis
88s (P584), 112s (P692), 114s (P704, P705), 115s (P706), 116s (P712),
171s (P972), 309s (P1779), 560s (P3145), 566s (P3171), 584s (3273),
654s (P3603), 663s (P3643), 665s (P3652), 667s (P3665), 723s (P3932)

Tuberculosis (extrapulmonary)
52s (P416), 55s (P429), 480s (P2610, P2612), 489s (P2657), 490s (P2659),
503s (P2723)

T lymphocytes
50s (P407), 223s (P1218), 418s (P2317), 549s (3096), 561s (P3151),
661s (P3633), 888s (P4836)
Talc
231s (P1257), 233s (P1265, P1266), 544s (3074, 3077), 602s (P3358),
603s (P3359), 814s (P4417), 815s (P4424), 845s (P4621), 847s (P4629, P4632)
Technetium
291s (P1697), 520s (2856), 822s (4513)
Terbutaline
760s (P4108), 835s (P4575), 865s (4733)
Thoracic (wall) surgery
86s (P573), 108s (P676), 126s (P762), 214s (P1171), 231s (P1256), 439s (P2417),
440s (P2422), 507s (P2742), 537s (P2931), 538s (P2937), 591s (3306),
592s (3307), 600s (P3349), 632s (P3496), 815s (P4420), 816s (P4426)
Thoracoscopy
30s (P293), 101s (P642), 231s (P1257, P1258, P1260), 232s (P1262),
233s (P1266, P1269), 440s (P2421), 442s (P2431), 478s (P2598), 498s (P2700),
601s (P3353), 602s (P3354, P3355, P3356, P3357), 603s (P3362), 604s (P3363,
P3364, P3365), 656s (P3610), 684s (P3749), 817s (P4430), 845s (P4622),
846s (P4626)
Thyroid disorders
48s (P397), 233s (P1269), 538s (P2937), 583s (3267), 598s (P3336),
662s (P3640), 663s (P3645)

Tuberculosis (pulmonary)
11s (202), 50s (P404), 52s (P416), 53s (P420), 55s (P428), 61s (P456), 87s (P577),
104s (P659), 115s (P709), 137s (P816), 144s (P846), 208s (P1144), 252s (P1405,
P1406), 254s (P1414, P1416), 336s (P1928, P1929), 348s (P1988), 350s (P1996),
436s (P2400), 438s (P2414), 472s (P2573, P2574), 474s (P2584), 475s (P2586,
P2587, P2588), 476s (P2589, P2590, P2591, P2592, P2593), 477s (P2596,
P2597), 478s (P2599, P2602, P2603), 479s (P2605, P2606, P2607, P2608),
480s (P2609, P2610, P2611, P2613), 481s (P2614, P2615, P2616, P2617, P2618),
482s (P2620, P2621), 483s (P2623, P2624), 484s (P2629, P2633), 485s (P2636,
P2637, P2638), 486s (P2640), 487s (P2646), 489s (P2655, P2656, P2658),
490s (P2662, P2663), 491s (P2667), 492s (P2668, P2670, P2672), 493s (P2675),
494s (P2678, P2679), 496s (P2692, P2693), 497s (P2695, P2696, P2697, P2698),
498s (P2699, P2701, P2703), 499s (P2704, P2705), 500s (P2711), 501s (P2714),
502s (P2717, P2718, P2720), 503s (P2722, P2723, P2724), 521s (P2860, P2861,
P2862), 522s (P2865), 559s (P3143), 594s (P3318), 596s (P3325, P3329),
597s (P3331, P3333), 630s (P3485), 632s (P3497), 653s (P3599), 655s (P3608),
661s (P3635), 736s (P3992), 737s (P3999), 752s (P4071)
Tuberculosis (pulmonary): diagnosis and screening
12s (205), 53s (P417), 54s (P425), 55s (P428), 56s (P431), 255s (P1419),
475s (P2587), 476s (P2592), 485s (P2638), 486s (P2642), 489s (P2655),
490s (P2661, P2662), 492s (P2670), 493s (P2676), 496s (P2690, P2693),
499s (P2704), 502s (P2719), 521s (P2861)
Tuberculosis (pulmonary): drug resistance
499s (P2706)
Tuberculosis (pulmonary): drug therapy
486s (P2640)

Tidal volume
20s (P244, P245, P246, P247), 48s (394), 67s (P483), 70s (P496), 138s (P819),
145s (P852), 149s (P871), 207s (P1142), 209s (P1148), 210s (P1154),
248s (1390), 249s (1393), 259s (P1441), 317s (1845), 355s (P2023),
361s (P2047), 362s (P2056), 363s (P2059), 366s (P2074), 409s (P2274),
498s (P2703), 517s (2846), 519s (2853, 2855), 520s (2857), 569s (P3184),
588s (3293), 589s (3296), 683s (P3742), 692s (P3785), 694s (P3798),
765s (P4134), 767s (P4141, P4142), 794s (4323), 809s (P4396), 810s (P4397),
815s (P4420), 818s (P4437), 820s (P4448), 850s (P4642, P4644), 851s (P4645)

Tuberculosis (pulmonary): epidemiology and risk factors
489s (P2655), 490s (P2659)
Tuberculosis, pleural
478s (P2598), 481s (P2618), 487s (P2644), 490s (P2659), 498s (P2700),
603s (P3362)
Tumour invasion
224s (P1222)

TNF
12s (P207), 39s (363), 45s (383, 384), 49s (P399), 50s (P406), 53s (P421),
55s (P427, P428, P429), 66s (P478), 82s (P555), 85s (P570), 111s (P689),
113s (P698, P700), 115s (P706), 128s (P772), 129s (P773), 130s (P778),
132s (P789), 133s (P796), 134s (P801), 138s (P821), 139s (P823, P825),
186s (P1041), 188s (P1049), 190s (P1062), 191s (P1064), 197s (P1096),
198s (P1097), 249s (1394), 256s (P1424), 257s (P1428), 258s (P1438),
259s (P1440), 260s (P1447), 270s (P1493), 294s (P1711), 303s (P1749),
304s (P1756), 309s (P1780), 314s (1833), 319s (1857), 323s (1870, 1871),
336s (P1931), 349s (P1991), 378s (P2128), 387s (P2166), 390s (P2183),
398s (P2220), 401s (P2233, P2234), 416s (P2310), 459s (P2509), 460s (P2513),
466s (P2542), 475s (P2585), 476s (P2592), 480s (P2611), 485s (P2636),
488s (P2648, P2649), 490s (P2661), 492s (P2672), 493s (P2674), 535s (P2923),
550s (3101), 560s (P3146), 570s (P3190), 613s (P3408), 614s (P3414),
615s (P3416, P3417, P3418, P3419), 656s (P3611), 657s (P3617), 660s (P3631),
664s (P3648), 667s (P3663), 669s (P3670), 670s (P3678), 676s (P3709, P3711),
677s (P3713, P3714, P3715), 678s (P3719, P3720), 679s (P3722), 680s (P3728),
681s (P3733), 682s (P3739), 683s (P3741), 687s (P3764), 689s (P3772, P3773),
695s (P3801), 699s (P3817), 700s (P3824), 713s (P3887), 737s (P4001),
738s (P4005, P4006), 755s (P4088), 780s (P4202), 791s (4310), 794s (4323,
4324), 798s (P4346), 827s (4536), 828s (4540), 838s (P4587), 848s (P4635),
857s (4696), 862s (4721), 877s (P4783), 887s (P4830)

Tumour markers
844s (P4618), 846s (P4627)
Tumour necrosis factor
12s (P207), 55s (P427, P429), 66s (P475), 82s (P555), 132s (P788), 186s (P1041),
198s (P1097), 257s (P1428), 294s (P1711), 416s (P2310), 466s (P2542),
480s (P2611), 490s (P2661), 570s (P3190), 660s (P3631), 678s (P3720),
737s (P4001), 738s (P4005), 794s (4324), 827s (4536), 848s (P4634, P4635),
887s (P4829)
Upper airway obstruction
365s (P2066), 598s (P3337), 701s (P3827), 704s (P3843), 765s (P4133)
Upper respiratory tract infections
343s (P1962), 889s (P4840)
Vascular endothelial growth factor
31s (P296), 49s (P399), 55s (P429), 225s (P1226), 226s (P1232), 257s (P1428),
307s (P1770), 484s (P2633), 533s (P2913), 564s (P3161), 579s (P3228),
683s (P3744), 685s (P3752), 697s (P3808), 714s (P3892), 826s (4531),
829s (4548), 845s (P4620)

1002s

Subject Index
Vascular permeability
32s (P303), 301s (P1738), 685s (P3750)
Vasodilatation
191s (P1065, P1066), 588s (3292)
Venous thrombosis
272s (P1502), 477s (P2596), 672s (P3687), 714s (P3892), 718s (P3909)
Video-assisted thoracoscopic surgery (VATS)
116s (P711), 230s (P1252, P1253), 232s (P1261, P1262), 233s (P1267),
309s (P1777), 388s (P2174), 435s (P2397), 436s (P2399, P2401), 439s (P2415,
P2417), 440s (P2422), 442s (P2430), 447s (P2452), 559s (P3142), 591s (3302),
601s (P3352), 652s (P3592), 667s (P3664), 762s (P4117), 815s (P4424),
816s (P4425, P4427), 817s (P4430), 847s (P4630)
Vitamin C
115s (P707), 542s (P2956), 688s (P3765), 689s (P3772)
Weaning and extubation
47s (393), 48s (394), 71s (P499), 93s (P609), 268s (P1483), 352s (P2009),
356s (P2029), 359s (P2041), 361s (P2051), 362s (P2056), 367s (P2077),
444s (P2442), 447s (P2452), 629s (P3480), 767s (P4141), 850s (P4644)

Weather
213s (P1169), 504s (P2729), 661s (P3635), 726s (P3947), 872s (P4762, P4763),
873s (P4765), 878s (P4790), 879s (P4791)
Welders
800s (P4353), 801s (P4361)
Wheezing
18s (P236), 19s (P240), 119s (P728), 174s (P984), 184s (P1032), 186s (P1042),
187s (P1047), 194s (P1078), 199s (P1102, P1103, P1104), 206s (P1136),
221s (P1209), 321s (1863), 336s (P1930), 337s (P1934), 339s (P1943, P1944,
P1945), 340s (P1947), 341s (P1952), 406s (P2260), 423s (P2339), 424s (P2343),
433s (P2387), 465s (P2539), 482s (P2621), 504s (P2730), 517s (2843),
518s (2848), 542s (P2955), 557s (P3131), 577s (P3217), 585s (3278),
586s (3282), 599s (P3343), 607s (P3380), 632s (P3499), 635s (P3508),
660s (P3630), 673s (P3691, P3694), 724s (P3936), 725s (P3940), 726s (P3948),
727s (P3949), 730s (P3963), 731s (P3969), 736s (P3996), 739s (P4008),
756s (P4091), 757s (P4094, P4095), 758s (P4098), 759s (P4105), 766s (P4137),
772s (P4163), 801s (P4360, P4361), 823s (4520), 835s (P4574), 853s (P4653,
P4654, P4656), 854s (P4659), 855s (P4665, P4666), 860s (4712), 876s (P4777)

1003s

